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PREFACE

Financial analysis is necessary in evaluating intesparations and activities to optimize profit
and efficiency while at the same time reducing the fskblem areas must be identified so that
corrective, timely action may be taken.

Break-even analysis determines what level of sdles groduct line is necessary to cover
costs. Contribution margin evaluation indicates whiihgeprice to charge given a special order
situation.

To determine where funds should be expended in the buystagstal budgeting techniques
are provided including present value, internal rate of metamd payback. Applications of various
types of investment opportunities are addressed.

Analyzing the balance sheet, income statement, e@adlbfinancial structure shows you the
company’s financial strengths and deficiencies, and enoldreas are noted for management
attention. How the business is viewed financiallyityestors and creditors affects the firm's
chances of financing, cost of capital, and the marke¢ f its stock.

Knowing how to evaluate segmental performance is @#gk@m recognizing the relative
performance of divisions within the firm. Also, comians can be made to similar divisions in
competing companies. Measures of performance include remrmvestment and residual
income.

The management of current assets and liabilities ipagitaffects the bottom-line and
reduces risk. Some examples of this are acceleratihgrdtmsy, delaying cash outflow, inventory
planning, and investment portfolio management. By acqguather companies, diversification and
earning power may be enhanced. Selecting the rightcimgrinstrument to obtain funds is
critical; it affects both cost of capital and redimeness of funds.

Financial planning models are used to generate pro-fonanacial statements and financial
ratios. These are the basic tools for budgeting andtpp@nning. There are user-oriented
computer software systems specifically designed for catpgulanners and executives. Due to
technological advances in computers, such as networkimgdara base management systems,
more companies are using modeling. A model is necessamyaking day-to-day operational and
strategic planning decisions. Financial planning modelschwis one functional branch of a
general corporate model, may be used for many purposesigitinese applications are

* Financial forecasting * Risk analysis

» Budgeting « Cash management

» Tax planning * Merger and acquisition
* Profit planning analysis

* Capital budgeting * New venture analysis



Supported by the expanded capabilities provided by modely, coampanies are increasingly
successful in including long-term strategic considerationgheir business plans, thus enabling
them to investigate the possible impact of their curdaeisions on future profitability and cash
flow. For example, companies are able to examine effiects of proposed mergers and
acquisitions with much more certainty and to estimatk more confidence the potential profits
from new markets. The applications of and benefits ihgrifrom the use of well-designed and
sophisticated planning models are unlimited. The model &hort, a technique for “risk” analysis
and “what-if” experiments. Modeling allows for strategianning and for accomplishing opera-
tional and tactical decisions for immediate planning |@rob.

With the ever-increasing technology in the areaspreadsheets, data base management
systems, graphics, and the like, businesspeople will mavahoice but to utilize financial models
more effectively. Using the applications found throughdug tourse, you will be able to use
modeling for analytical decisions without having to knanwgramming.

The course shows you:

* How to develop a new model

« How to select the best user-oriented planning packageeti the specific needs and
resources available

* How to use your spreadsheet program on a microcomputearious modeling purposes

* How to tie the financial model to the overall managetmnformation system framework

This is your guide for more effective financial managetnUse it often, to keep continuous
tabs on your company’s financial health.



CONTENTS

What This course will Do for You

PART |
TOOLS AND TECHNIQUES FOR FINANCIAL ANALYSIS

1. BREAK-EVEN AND CONTRIBUTION MARGIN ANALYSIS

What Is Cost-Volume-Profit Analysis?
What Is Operating Leverage?

Sales Mix Analysis

Contribution Margin Analysis
Conclusion

2. UNDERSTANDING AND APPLYING THE TIME VALUE OF MONE CONCEPT

Assumptions of Present Value and Future Value Techniques
Present Value Table

Future Value Table

Both Present Value and Future Value Tables

Perpetuities

Conclusion

3. HOW TO ASSESS CAPITAL EXPENDITURE PROPOSALS FORTRATEGIC
DECISION MAKING

Factors to Consider in Determining Capital Expenditure
Type of Capital Budgeting Decisions to Be Made

Capital Budgeting Methods

How to Select the Best Mix of Projects with a LimiteadBet
How to Handle Mutually Exclusive Investments

Risk Analysis in Capital Budgeting

Conclusion

4. ANALYZING FINANCIAL STATEMENTS FOR FINANCIAL FITNESS

Who Uses Financial Analysis
Financial Statement Analysis
Ratio Analysis

Limitations of Ratio Analysis



5. ANALYZING QUALITY OF EARNINGS

Quality of Earnings

Analysis of Discretionary Costs

Accounting Estimates

Internal Control and Management Honesty
Auditor Relations and Reports

Conclusion

6. ANALYSIS OF VARIANCE ANALYSIS FOR COST CONTROL

Responsibility Accounting and Responsibility Center
Standard Costs and Variance Analysis

General Model for Variance Analysis

Flexible Budgets and Performance Reports
Nonfinancial Performance Measures

Conclusion

7. ANALYSIS OF SEGMENTAL PERFORMANCE AND PROFIT VARNCE

Segmental Reporting for Profit Centers
Profit Variance Analysis

Sales Mix Analysis

Conclusion

PART Il
MANAGING AND CONTROLLING FINANCIAL ASSETS, INVESTING,
POTENTIAL ACQUISITIONS

8. EVALUATING DIVISIONAL PERFORMANCE

Rate of Return on Investment (ROI)
ROI and Profit Planning

Residual Income (RI)

Investment Decisions under ROI and RI
Conclusion

9. ANALYZING WORKING CAPITAL
Evaluating Working Capital

Cash Management
Management of Accounts Receivable

AND



Inventory Planning and Control
Conclusion

10. CORPORATE INVESTMENTS

Accounting Aspects
Analytical Implications
Obtaining Information
Risk Versus Return
Financial Assets

Real Assets

Portfolio Analysis
Mutual Funds
Fundamental Analysis
Technical Analysis
Conclusion

11. OBTAINING FUNDS: SHORT-TERM AND LONG-TERM FINANQIG

Financial Planning

Short-Term and Intermediate-Term Financing Sources
Comparing Short-Term to Long-Term Financing
Long-Term Financing

Cost of Capital

Conclusion

12. ANALYZING MERGERS AND ACQUISITIONS

Mergers

Deciding on Acquisition Terms

Acquisition of Another Business

Impact of Merger on Earnings per Share and Market Pric8ipere
Risk

Holding Company

Conclusion

13. FORECASTING AND FINANCIAL PLANNING

Who Uses Forecasts?

Forecasting Methods

Selection of Forecasting Method

The Qualitative Approach

Common Features and Assumptions Inherent in Forecasting



Steps in the Forecasting Process
Conclusion

14. FORECASTING METHODODOLOGY

Naive Models

Smoothing Techniques

Forecasting Using Decomposition of Time Series
Conclusion

15. FORECASTING WITH REGRESSION AND MARKOV METHODS

The Least-Squares Method

Regression Statistics

Statistics to Look for in Multiple Regressions

Evaluation of Forecasts

Checklists—How to Choose the Best Forecasting Equation
Use of a Computer Statistical Package for Multiple Regness
Forecasting Sales with The Markov Model

Conclusion

16. FINANCIAL FORECASTING AND BUDGETING TOOLS

Forecasting External Financing Needs--The Percentie$ $&thod

Budgeting and Financial Planning

How The Budget Works: An Example

Zero-Base Budgeting

The Certified Public Accountant’s Involvement and Respmlity with Prospective Financial
Statements

Conclusion

17. FORECASTING CASH FLOWS

Markov Approach

Lagged Regression Approach

Conclusion

PART IV BUILDING FINANCIAL MODELS FOR BUDGETING ANDPLANNING

18. HOW TO USE CORPORATE PLANNING MODELS

Types of Analysis
Typical Questions Addressed via Corporate Modeling



Types of Models

Current Trends In Modeling

MIS, DSS, EIS, and Personal Computers
The Future of Corporate Planning Models
Conclusion

19. FINANCIAL MODELING FOR "WHAT-IF" ANALYSIS

A Financial Model

Applications and Uses of Financial Models

Putting Financial Modeling into Practice
Quantitative Techniques Used in Financial Models
Developing Financial Models

Model Specification

Comprehensive Financial Model

Conclusion

20. USING OPTIMIZATION TECHNIQUES TO BUILD OPTIMAL BODGETS

Linear Programming
Goal Programming
Conclusion

21. USING SPREADSHEET AND FINANCIAL MODELING PACKAGES

Using Spreadsheet Programs

Forecasting Business Failures with Z Scores
Financial Modeling Languages

Conclusion

22. USING MANAGEMENT GAMES FOR EXECUTIVE TRAINING

Executive Management Games

Validating The Game

A New Role for Computerized Executive Games
Conclusion

References and Additional Readings

GLOSSARY



CHAPTER 1
BREAK-EVEN AND CONTRIBUTION MARGIN ANALYSIS

LEARNING OBJECTIVES
After studying the material in this chapter,

You will be able to define Cost-Volume-Profit (CVP)alysis.
You will be able to describe operating leverage.

You will be able to analyze sale mix.

You will be able to give examples of contribution margnalysis.

hownpR

Before your business can realize "profit,” you must tirederstand the concept of breaking even.
To break even on your company's product lines and/orcesywou must be able to calculate the
sales volume needed to cover your costs and how to igsefthmation to your advantage. You
must also be familiar with how your costs react tanges in volume. Break-even analysis (cost-
volume-profit analysis or CVP) allows you to answernynglanning questions. Operating
leverage is the degree to which fixed costs existaarmapany's cost structure. Operating leverage
measures operating risk arising from high fixed costs.tr@omion margin analysis is useful in
your decision making with respect to pricing strategy andlwproduct lines to push.

WHAT IS COST-VOLUME-PROFIT ANALYSIS?
Cost-volume-profit (CVP) analysis relates to the wagfit and costs change with a change in
volume. CVP analysis examines the impact on earrohghianges in such factors as variable
cost, fixed cost, selling price, volume, and product miX/P information helps you to predict the
effect of any number of contemplated actions and to nie#teer planning decisions. More
specifically, CVP analysis tries to answer the fwllty questions:

1. What sales volume is required to break even? How lolhg take to reach that sales
volume?

What sales volume is necessary to earn a desired?orofit

What profit can be expected on a given sales volume?

How would changes in selling price, variable costsdfizests, and output affect profits?
How would a change in the mix of products sold affectorleak-even and target volume
and profit potential?

abhowd

WHAT AND WHY OF BREAK-EVEN SALES

Break-even analysis, which is part of CVP analysishé process of calculating the sales needed
to cover your costs so that there is zero profibes.| The break-even point that is arrived at by
such analysis is important to the profit planning praceSsch knowledge allows managers to
maintain and improve operating results. It is also ingurwhen introducing a new product or
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service, modernizing facilities, starting a new busnesr appraising production and
administrative activities.

Break-even analysis can also be used as a screenirg,dewch as the first attempt to
determine the economic feasibility of an investngoiposal.

Also, pricing may be aided by knowing the break-even gom& product. What other
situations can you think of where break-even analysiseful?

The assumptions of break-even analysis follow:

» Selling price is constant, which in turn requires tHie¥ang assumptions:

» Demand elasticity is very high for selling price to eamthe same when sales volume
increases

« Selling price is stable over the income period

* Tip: In practice, neither assumption is likely to hold, makirdjfficult to forecast selling
price

e There is only one product or a constant sales mix.

* Manufacturing efficiency is constant.

« Inventories do not significantly change from period taque

e Variable cost per unit is constant.

* Fixed cost and variable cost are properly separatedifidenand quantified

* The only factor affecting variable cost is volume

Note: Cost-volume profit relationships that are curvilineayrbe analyzed linearly by considering
only arelevantrange of volume.

The guidelines for breaking even are:

* An increase in selling price lowers break-even sales.
* An increase in variable cost increases break-even.sa
* An increase in fixed cost increases break-even sales.

Your objective of course is not just to break even,tbwgarn a profit. In deciding which
products to push, continue, or discontinue, the break-evahipmot the only important factor.
Economic conditions, supply and demand, and the long-tepacinon customer relations must
also be considered. You can extend break-even anatysiencentrate on a desired profit
objective.

The break-even sales can be determined using the gragguation, and formula
approaches. Using the graphic approach (see Figure 1.1puegvetal cost, and fixed cost are
plotted on a vertical axis and volume is plotted on d@batal axis. The break-even point occurs
at the intersection of the revenue line and the totat line. Figure 1.1 also depicts profit
potentials over a wide range of activity. It showsvlprofits increase with increases in volume.

11



The equation approach uses the following equation:

S = VC + FC
S-VC=FC

where S = sales, VC = variable cost, (S — VC) =raunion margin, and FC = fixed cost.

Note: At the breakeven point, the contribution margin equzbs fixed cost.

This approach allows you to solve for break-even salésr other unknowns as well. An

example is selling price. If you want a desired befareprofit, solve for P in the following
equation:

EXAMPLE 1.1

A product has a fixed cost of $270,000 and a variable cost ofof@¥es. The point of break-
even sales can be calculated as follows:

S = FC + VC
1S = $270,000 + .7S
0.3S = $270,000
S = $900,000

If the selling price per unit is $100, break-even units 206®($900,000/$100). If desired profit
is $40,000, the sales needed to obtain that profit (P)eanlbulated as follows:

S = FC + VC + P
1S = $270,000 + 0.7S + $40,000
0.3s = $310,000
S =  $1,033,333

12



FIGURE 1.1
BREAK-EVEN CHART

Dollars Relevant Range

A

Revenue

Break-Even

Point Profit

Total Cost

Variable Cost

Fixed Cost

Volume

EXAMPLE 1.2
If the selling price per unit is $30, the variable costyrer is $20, and the fixed cost is $400,000,
the break-even unit&Jj can be calculated as follows:

S = FC + VC
$30U = $400,000 + $20U
$10U = $400,000
U = 40,000
The break-even dollar amount is:
40,000 units X $30 = $1,200,000

EXAMPLE 1.3
You sell 800,000 units of an item. The variable cost is $p&0unit. Fixed cost totals
$750,000. The selling price (SP) per unit should be $3.44 to bveak e

S = FC + VC
800,000SP = $750,000 + ($2.50 x 800,000)
800,000SP =  $2,750,000

SP = $3.44

EXAMPLE 1.4

Assume your selling price is $40, your sales volume is 20,008, yoitr variable cost is $15 per
unit, your fixed cost is $120,000, your after-tax profit is $60,@0@, your tax rate is 40%. To
determine how much you have available to spend on ds@r consider this equation:
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S = vC + FC + P + R
($40 x 20,000) ($15x 20,0000 + $120,000 + $100,000* + R

$280,000 = R
* After-tax profit:  $60,000 = 0.6 x  before-tax profit
$60,000 = before-tax profit
.6
$100,000 =  before-tax profit

EXAMPLE 1.5

Assume your selling price is $40, your variable cost is $24r jixed cost is $150,000, your
after-tax profit is $240,000, and your tax rate is 40%. Torohte how many units you must
sell to earn the after-tax profit, consider the folltg equation:

S = FC + VC o+ P
$40 U = $150,000 + $24 U + $400,000*
$16 U = $550,000

U = 34,375

*0.6 X before-tax profit = after-tax profit
0.6 x before-tax profit = $240,000
Before-tax profit = _$240,000 = $400,000
0.6

EXAMPLE 1.6

Assume your selling price is $50 per unit, your variable 0$80 per unit, your sales volume is

60,000 units, your fixed cost is $150,000, and your tax rate 30%defawmine the after-tax
profit, use the following equation:

S = FC + VC + P

($50 x 60,000) = 150,000 + ($30x60,0000 + P
1,050,000 = P

After-tax profit = $1,050,000 x 0.70= $735,000
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EXAMPLE 1.7

You are considering making a product presently purchased ofdsifie.12 per unit. The fixed
cost is $10,000, and the variable cost per unit is $0.08. @selibwing equation to determine
the number of units you must sell so that the annual @ogour machine equals the outside
purchase cost.

$0.12 U = $10,000 + $0.08U
$0.04 U = $10,000
U = 250,000

THE FORMULA APPROACH
In order to compute the break-even point and perform wsu@/P analyses, note the following
important concepts.

CONTRIBUTION MARGIN (CM). The contribution margirCM) is the excess of sales (S)

over the variable costs (VC) of the product or servick is the amount of money available to
cover fixed costs (FC) and to generate profit. Symathi CM =S - VC

UNIT CM. The unit CM is the excess of the unitiegliprice (p) less the unit variable cost (v).
Symbolically, unit CM = p —v.
CM RATIO. The CM ratio is the contribution marginapercentage of sales, i.e.,

CM Ratio =M = B=YC) 4 VC
s s s

Note: The CM ratio is 1 minus the variable cost rdtor example, if variable costs are 70% of
sales, then the variable cost ratio is 70% and the & is 30%

The three major formulas for break-even and CVPyaisadre:

Break-even sales in units (U) (—FC _ FixedCosts

p-v) Unit CM

FixedCosts

Break-even point in dollars Y& _
CM Ratic

FixedCosts+ Targetincome
Unit CM (or CM ratio)

Target income sales volume

EXAMPLE 1.8
15



A product has a fixed cost of $270,000 and a variable cost ofof@¥es. The CM ratio is then
30%. The break-even sales in dollars (S) can be caddutet follows:

FixedCosts_ $270000
CM Ratic 3

Break-even point in dollars Y& = $900,000

If target profit is $40,000, the sales in dollars (S) needexbtain that profit can be calculated as
follows:

$270000+$40,000 _ $310000

3 = $1,033,333

WHAT IS MARGIN OF SAFETY?
The margin of safetys a risk indicator that stipulates the amount by wisiales may decline
before losses are experienced.

Margin of safety = Budget sales - Break-even sales
Budget sales

The lower the ratio, the greater the risk of reaghie break-even point.

EXAMPLE 1.9
If budget sales are $40,000 and break-even sales are $34,00G ydhatmargin of safety?
Margin of safety = _$40,000 - $34,000 = 15%
$40,000

CASH BREAK-EVEN POINT

If you have a minimum of available cash, or if the apyaity cost of holding excess cash is high,
you may want to know the volume of sales that willexoall cash expenses during a period. This
Is known as theash break-even point.

Not all fixed costs involve cash payments. For examggpreciation expenseasioncash
charge. To find the cash break-even point, the nonclasiges must be subtracted from total
fixed costs. Therefore, the cash break-even poiotisr than the usual break-even point. The
cash break-even point equation is as follows:

S = VC +  FC (after deducting depreciation)

EXAMPLE 1.10
If the selling price is $25 per unit, the variable cof1S per unit, and total fixed cost is $50,000,
which includes depreciation of $2,000, the cash break-eveahippi

$25U = $15U +  $48,000
16



$10U
U

$48,000
4,800

You must sell 4,800 units at $25 each to meet your break-evan po

WHAT IS OPERATING LEVERAGE?
Operating leveragés the degree to which fixed costs exist in your ctrsicture. It is the extent
to which you commit yourself to high levels of fixedst® other than interest payments in order to
leverage profits during good times. However, high operd¢éwerage means risk because fixed
costs cannot be decreased when revenue drops in thewshor

A high ratio of fixed cost to total cost over timeyngause variability in profit. But a high
ratio of variable cost to total cost indicates ditgbi It is easier to adjust variable cost than dixe
cost when demand for your products decline.

EXAMPLE 1.11

Assume that fixed costs were $40,000 in 20X0 and $55,000 in 20X1, andtiadle costs were
$25,000 in 20X0 and $27,000 in 20X1. The operating leverage in 20X1 compa2éX@ was
higher, as indicated by the increase in the ratioixedf costs to total costs. Hence, there is
greater earnings instability.

*
0
N
o
S
o
I

67.1 % for 20X1

$65,000 = 61.5% for 20X0

EXAMPLE 1.12

Assume that your selling price is $30 per unit, your variabt is $18 per unit, your fixed cost is
$40,000, and your sales volume is 8,000 units. You can deterh@nextent of operating
leverage as follows:

(Selling price - Variable cost) (Units)
(Selling price - Variable Cost) (Units) - Fixed cost

($30-$18)(8,000) = _$96,000
($30-$18)(8,000) - $40,000 = $56,000 = 1.71

This means that for every 1% increase in saleseatiee/8,000-unit volume, income
will increase by 1.71 %. If sales increase by 10%,megime will rise by 17.1%.

EXAMPLE 1.13

17



You are evaluating operating leverage. Your selling psc&2 per unit, your fixed cost is
$50,000, and your variable cost is $1.10 per unit, The first graassumes a sales volume of
100,000 units; the second assumes a sales volume of 130,000 units.

Sales Volume (in dollars) - Fixed Cost - Variable Cost= Net Income
(100,000 x $2) - $50,000 - $110,000 = $40,000
(130,000 x $2) - $50,000 - $143,000 = $67,000

The ratio of the percentage change in net incomeetpéhcentage change in sales volume is
as follows:

Change in net income = $67,000 - $40,000 = $27,000 = 67.5%
Net Income $40,000 $40,000
Change in quantity = 130,000 - 100,000 = 30,000 = 30.0%
Quantity 100,000 100,000
= 225

If fixed cost remains the same, the 2.25 figure tellsthati for every 1% increase in sales
above the 100,000-unit volume there will be a 2.25% increasetincome. Thus, a 10% jump
in sales will boost net income 22.5%. The same prop@at# operating leverage develops
regardless of the size of the sales increase abeVEOth000-unit level.

The opportunity to magnify the increase in earnings ahniges from any increase in sales
suggests that you should use a high degree of operating levelPageumably, fixed operating
costs should constitute a larger proportion of the todat at a particular sales level so as to
enhance the gains realized from any subsequent risdes sWhile a high degree of operating
leverage is sometimes a desirable objective, theteisisk of financial damage caused by a drop
in sales. It should also be noted that the more unpabtbcsales volume is, the more desirable it
Is to have a high degree of operating leveragememberFixed costs magnify the gain or loss
from any fluctuation in sales.

If you have a high degree of operating leverage, you shoatldimultaneously use a high
degree of financial leverage (debt) because the condnnaiakes the risk associated with your
operations too severe for a volatile economic enmrent. Alternatively, if you have a low degree
of operating leverage you can often take on a higher dé\imancial leverage. The lower risk of
operating leverage balances the higher risk of finafei@rage (debt position). The tradeoffs
determine how much financial and operating leverage to use

One example of an operating leverage question you maysfadeether to buy buildings
and equipment or rent them. If you buy them, you incadfigosts even if volume declines. If
there is a rental with ahort-term leasethe annual cost is likely to be more, but it is easier
terminate the fixed cost in a business downturn. Aetotperating leverage decision involves
whether to purchase plant and facilities and manufactui@m@ponents of the product or to
subcontract the manufacturing and just do assembly. ®ubcontracting, contracts can be

18



terminated when demand declines. If plant and equipméotuight, the fixed cost remains even
if demand declines.

Operating leverage is an issue that directly impactattiaeagers. The level of operating
leverage selected should not be made without input fronprilduction managers. In general,
newer technology has a higher fixed cost and lowerablaricost than older technology.
Managers must determine whether the risks associatédhigher fixed costs are worth the
potential returns.

SALES MIX ANALYSIS
Break-even analysis requires some additional considesatitnen your company produces and
sells more than one product. Different selling prices different variable costs result in different
unit contribution margins. As a result, break-even goratry with the relative proportions of the
products sold, called thealesmix. In break-even analysis, it is necessary to pezdene the
sales mix and then compute a weighted average contribugogin (CM). It is also necessary to
assume that the sales mix does not change for a sgquifiod.

The break-even formula for the company as a whole is:

FixedCosts
WeightedAverageUnit CM
(or CM Ratio)

Break-even sales in units (or in dollars)

EXAMPLE 1.14
Your company has fixed costs of $76,000 and two products withfallowing contribution
margin data:

Product A Product B

Selling price $15 $10
Less: Variable cost 12 5
Unit CM $3 $5
Sales mix 60% 40%

The weighted average unit contribution margin is:

$3(6) + $5(4) = $3.80
Your company's break-even point in units is:

$76,000/$3.80 = 20,000 units

which is divided as follows:
19



Product A: 20,000 units x 60%
Product B: 20,000 units x 40%

12,000 units
8,000 units

EXAMPLE 1.15
Your company has total fixed costs of $18,600 and produces knthese products:

Product A Product B Product C Total

Sales $30,000 $60,000 $10,000 $100,000
Less: Variable cost 24,000 40,000 5,000 69,000
Contribution margin $6,000  $20,000 $5,000 _$31,000

Contribution margin ratio 20% 33% 50% 31%
Sales Mix 30% 60% 10% 100%

Since the contribution margin ratio for your company1%o, the break-even point in dollars is:
$18,600/.31 =  $60,000

which will be split in the mix ratio of 3:6:1 to give tis following break-even points for the
individual products A, B, and C:

Product A: $60,000 x 30% =  $18,000

Product B: $60,000 x 60% =  $36,000

ProductC: $60,000 x 10% = _ $ 6,000
$60,000

One important assumption in a multiproduct company isthi@asales mix will not change during
the planning period. If the sales mix does change, henyéwe break-even point will also change.

CONTRIBUTION MARGIN ANALYSIS
Contribution margin analysis is used to evaluate theopednce of the manager and activity.
Contribution margin equals sales less variable cost. ddntribution margin income statement
looks at cost behavior. It shows the relationshipvbeh variable cost and fixed cost, irrespective
of the functions a given cost item is associated Withen analyzing the manufacturing and/or
selling functions of your company, you are faced with preblem of choosing between
alternative courses of action. Examples are:

« Whether to accept or reject a special order

« Whether to sell or process further

e Whether to make or buy

* Whether to add or drop a certain product line
e How to utilize scarce resources

20



lllustrative Contribution Margin Income Statement

Sales

Less variable cost of sales

Manufacturing contribution margin

Less variable selling and administrative expenses
Contribution margin

Less fixed cost

Net income

Advantages of Contribution Margin Income Statement
. Aids in decision making, such as whether to drop or pysbduct line
. Aids in deciding whether to ask a selling price thdietew the normal price

Tip:  When idle capacity exists, an order should be accepteglat the normal selling price as
long as a contribution margin is earned, since fixed wdlsnot change.

Disadvantages of Contribution Margin Income Statement

. Not accepted for financial reporting or tax purposes
. Ignores fixed overhead as a product cost
. Difficult to segregate fixed cost and variable cost

ACCEPTING OR REJECTING A SPECIAL ORDER

You may receive a special order for your products at @rgwice than usual. Normally, you
may refuse such an order since it will not yield astattory profit. However, if sales are
slumping, such an order should be accepted if the increlmemtaue obtained from it exceeds
the incremental costs involved. The company should@dbis price since it is better to receive
some revenue than to receive nothing at all. A gheeis lower than the regular price is called a
contribution price. This contribution approach to priciisgmost appropriate when: (1) there is
a distressing operating situation where demand has faflei(2) there is idle capacity, or (3)
there is sharp competition or a competitive bidding sdoat

EXAMPLE 1.16

Your company has a 100,000-unit capacity. You are producing Hind saly 90,000 units of a
product each year at a regular price of $2. If the variabt per unit is $1 and the annual fixed
cost is $45,000, the income statement follows:

Total Per Unit
Sales (90,000 units) $180,000 $2.00
Less: Variable costs

(90,000 units) 90,000 1.00
Contribution margin $90,000 $1.00
Less: Fixed cost 45,000 _0.50
Net income $45,000 $0.50
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The company received an order calling for 10,000 units at $1r20ngefor a total of $12,000.
The buyer will pay the shipping expenses. Although themaace of this order will not affect
regular sales, you are reluctant to accept it becausl tBé price is below the $1.50 factory unit
cost ($1.50 = $1.08 $0.50). You must consider, however, that you can add to poaifs by
accepting this special order even though the price offieréélow the unit factory cost. At a
price of $1.20, the order will contribute $0.20 per unit (cbotidon margin per unit = $1.20 -
$1.00 = $0.20) toward fixed cost, and profit will increase b@@2,10,000 units x $0.20). Using
the contribution approach to pricing, the variable cd§t1 will be a better guide than the full unit
cost of $1.50. Note that the fixed costs will not insea

Without With
Special Special
Order Order
Per (90,000 (200,000
Unit Units) Units) Difference
Sales $2.00 $180,000 $192,000 $12,000
Less: Variable costs 1.00 _ 90,000 100,000 10,000
Contribution margin $1.00 $90,000 $92,000 $ 2,000
Less-. Fixed cost 0.50 45,000 45,000
Net income $0.50 $45,000 $47,000 $2,000

ANALYZING THE MAKE-OR-BUY DECISION

Deciding whether to produce a component part internalty douy it from a supplier is called a
make-or-buy decision.This decision involves both qualitative factors (epgyaduct quality and
long-term business relationships with subcontractamd) quantitative factors (e.g., cost). The
quantitative effects of the make-or-buy decision aré $&=n through incremental analysis.

EXAMPLE 1.17
You have prepared the following cost estimates for matwfa of a subassembly component
based on an annual product of 8,000 units:

Per Unit Total
Direct material $5 $40,000
Direct labor 4 32,000
Variable factory overhead applied 4 32,000
Fixed factory overhead applied _6 $48,000
(150% of direct labor cost)
Total Cost _$19 $152,000

A supplier offers the subassembly at a price of $16 edako-thirds of fixed factory
overhead, which represent executive salaries, rentedapon, taxes, continue regardless of the
decision. To determine whether to make or buy the proglaatmust evaluate the relevant costs
that change between the alternatives. Assuming producapacity will be idle if not used to
produce the subassembly, the analysis is as follows:
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Per Unit Total of 8,000 Units

Make — Buy Make Buy
Purchase price 16 128,000
Direct material $5 $40,000
Direct Labor 4 32,000
Variable overhead 4 32,000
Fixed overhead that can 2 16,000
be avoided by not making
Total relevant costs _$15 $16 $120,000 $128,000

Difference in favor of making _$1 $ 8,000

The make-or-buy decision must be evaluated in the brgaepective of considering how best
to utilize available facilities. The alternativeslude:

1. Leaving facilities idle
2. Renting out idle facilities
3. Using idle facilities for other products

DETERMINING WHETHER TO SELL OR PROCESS FURTHER

When two or more products are produced simultaneously fiersame input by a joint process,
these products are callgdint products. The termjoint costsis used to describe all the
manufacturing costs incurred prior to the point at whioh jpint products are identified as
individual products that is, theplit-off point. At the split-off point some of the joint products are
in final form and can be sold to the consumer, wheo#hsrs require additional processing. In
many cases, however, you might have an option: yowselhthe goods at the split-off point or
process them further in the hope of obtaining additioeaknue. Joint costs are considered
irrelevant to this sell-or-process-further decisianges the joint costs have already been incurred
at the time of the decision and, therefore, represamit costs. The decision will rely exclusively
on additional revenue compared to the additional costsrent due to further processing.

EXAMPLE 1.18

Your company produces products A, B, and C from a joint ga®c Joint production costs for
the year are $120,000. Product A may be sold at the splitedrff or processed further. The
additional processing requires no special facilities, dratlditional processing costs are variable.
The sales value at the split-off point of 3,000 units is (B80, The sales value for 3,000 units
after further processing is $90,000 and the additional progessst is $25,000.

Incremental sales revenue $30,000
Incremental costs of additional processing 25,000
Incremental gain or CM of additional processing 5,000

It is profitable for product A to be processed furthekeep in mind that the joint
production cost of $120,000 is not included in the analysise dfiris a sunk cost and therefore, is
irrelevant to the decision.
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ADDING OR DROPPING A PRODUCT LINE

Deciding whether to drop an old product line or add a newregeires an evaluation of both
qualitative and quantitative factors. However, any fileision should be based primarily on the
impact on contribution margin or net income.

EXAMPLE 1.19
Your company has three major product lines: A, B, anddl. are considering dropping product
line B because it is being sold at a loss. The incatiaiement for these product lines follows:

Product A Product B Product C Total

Sales $10,000 $15,000 $25,000 $50,000
Less: Variable costs 6,000 8,000 12,000 26,000

Contribution margin $4,000 $7,000 $13,000 $24,000
Less: Fixed costs

Direct $ 2,000 $ 6,500 $ 4,000 $12,500

Allocated 1,000 1,500 2,500 5,000

Total $ 3,000 $ 8,000 $6,500 $17,500

Net Income $1,000 $(1,000) $6,500 $6,500

Direct fixed cost are identified directly with eachtbé product lines, whereas allocated fixed
costs are common fixed costs allocated to the prodoes lusing some base (e.g., space
occupied). Common fixed costs typically continue regasdiédhe decision and thus cannot be
saved by dropping the product line to which they are digtdh

The following calculations show the effects on yoampany with and without product line

B.
Keep Drop
Product B Product B Difference
Sales $50,000 $35,000 $(15,000)
Less: Variable cost 26,000 18,000 (8,000)
Contribution margin 24,000 17,000 (7,000)
Less: Fixed costs
Direct $12,500 $ 6,000 $ (6,500)
Allocated 5,000 5,000
Total $17,500 $11,000 $ (6,500)
Net Income $ 6,500 $ 6,000 $ 500

Alternatively, if product line B were dropped, the incestal approach would show the
following:

Sales revenue lost $15,000
Gains:
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Variable cost avoided $8,000
Directed fixed costs avoided 6,000 14,500

Increase (decrease) in net income $ (500)

Both methods demonstrate that by dropping product line Bgaupany will lose an
additional $500. Therefore, product line B should be kept. dDtiee great dangers in allocating
common fixed costs is that such allocations can makeduct line look less profitable than it
really is. Because of such an allocation, productBishiowed a loss of $1,000 but it actually
contributes $500 ($7,000 - $6,500) to the recovery of commenh fimsts.

UTILIZING SCARCE RESOURCES

In general, the emphasis on products with higher coniibutargins maximizes your company’'s
net income. This is not true, however, when theeecanstraining factors or scarce resources. A
constraining factoris the factor that restricts or limits the productamsale of a given product.

It may be machine hours, labor hours, or cubic feetasEhouse space. In the presence of these
constraining factors, maximizing profit depends on gettirgy highest contribution margin per
unit of thefactor (rather than the highest contribution margin per ungrotiuct output).

EXAMPLE 1.20
Your company produces products A and B with the followingrdmution margins per unit and
an annual fixed cost of $42,000.

Product A Product B

Sales $8 $24
Less: Variable costs b 20
Contribution margin _$2 $4

As is indicated by the contribution margin, product B @arenprofitable than product A since it
contributes more to your company's profits ($4 versus 82} assume that your company has a
limited capacity of 10,000 labor hours. Further, assumepticatuct A requires 2 labor hours to
produce and product B requires 5 labor hours. One way tossxghis limited capacity is to
determine the contribution margin per labor hour.

Product A Product B

Contribution margin per unit $2.00 $4.00
Labor hours required per unit 2 5
Contribution margin per labor hour $1.00 0.80

Since product A returns the higher contribution margma®r hour, it should be
produced and product B should be dropped.

Another way to look at the problem is to calculdie total contribution
margin for each product.
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Product A Product B
Maximum possible production 5,000 units* 2,000 units**

Contribution margin per unit X __$2 X _$4
Total contribution margin $10,000 $8,000

*(20,000 hours/2 hours)
**(10,000 hours/5 hours)

Again, product A should be produced since it contributes mi@ne product B ($10,000

versus $8,000)

DON'T FORGET THE QUALITATIVE FACTORS

In addition to the quantitative factors highlighted bytdbntion margin analysis, qualitative

factors must also be considered in the decision-makimgy hclude:

Effect on employee morale, schedules and other altictors
Relationships with and commitments to suppliers

Effect on present and future customers

Long-term future effect on profitability

honpR

In some decision-making situations, qualitative factorsnamee important than immediate

financial benefit.

CONCLUSION

Break-even analysis assists you in making managemergiateciconcerning the feasibility of
introducing products or services. The impact of fixed castthe cost structure has to be
considered in evaluating corporate operational risk. @utton margin analysis tells us whether
to accept a below-normal selling price, which productemphasize, how to optimize utilization
of capacity, and how to formulate a bid price on a @mbtr
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CHAPTER 2
UNDERSTANDING AND APPLYING THE TIME VALUE OF MONEY CONCEPT

LEARNING OBJECTIVES
After studying the material in this chapter, you fadl able:

Understand the concept of future value.

Distinguish between future value and present waduneepts.
Calculate the future value of a single payment anahaulity.
Calculate the present value of a single paymenaarahnuity.
Explain perpetuities

agrwnNPE

You cannot treat today’s and tomorrow’s dollars theesarhis chapter looks at the relationship
between present (discounted) and future (compound, amowalads of money. Applications

of present values and future values include loans, ldaseds, sinking fund, growth rates, capital
budgeting investment selection, and effect of inflabarthe organization. You can solve for
many different types of unknowns, such as interest aat@jal payment, number of periods,
present amount, and future amount. Present value and falusecalculations have many
applications in accounting, financial, and investmentsa®ts.

ASSUMPTIONS OF PRESENT VALUE AND FUTURE VALUE TECHN IQUES

* Present value and future value variables (e.g., inteasstnumber of periods, annual
cash flows) are known with certainty.

e The interest rate is constant.

e Allamounts in a series are equal.

We will be using the following tables throughout thisoter.

Future Value of $1 Table 2.1
Future Value of an Annuity of $1 Table 2.2
Present Value of $1 Table 2.3

Present Value of an Annuity of $1 ~ Table 2.4

Future value is sometimes called amount of, sum of, mpoond value. Present value is
sometimes callediscounted valugyear zero value, or current value.

Some rules for using the present and future value tdblesghout this chapter follow.

PRESENT VALUE TABLE
e A present value table is used if you want to determiaeuhrentamount of receiving
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future cash flows.

* The Present Value of $1 table is used if you have unegsfafloavs each period or a
lump-sum cash flow.

* The Present Value of an Annuity of $1 table is useckifcdsh flows each period are equal
and occur at the end of the period.

* The Present Value of an Annuity Due (which requires nuadiibn of The Present Value
of an Annuity table) is used if the cash flows eacliopesire equal and occur at the
beginning of the period.

FUTURE VALUE TABLE

« A Future Value table is used if you want to determinduhae (later) amount of giving
cash flows.

* The Future Value of $1 table is used if you have unequalfflcasheach period or a
lump-sum cash flow.

* The Future Value of an Annuity of $1 table is used if thdlows each period are equal
and occur at the end of the period.

* The Future Value of an Annuity Due (which requires modificaof The Future Value of
an Annuity table) is used if the cash flows each peair@dequal and occur at the beginning
of each period.

BOTH PRESENT VALUE AND FUTURE VALUE TABLES

e If you want to determine a total dollar amount eitinethe present or future, you have a
multiplication problem.

e If you want to calculate an annual payment, interdst & number of periods, you have a
division problem. In such a case, what you put in the natmeof a fraction determines
which table to use. For example, if you put in the nutoera future value that involves
equal year-end payments, you have to use the Future Vaunefomuity table.

* If you are given a present value amount, it goes intingerator of the fraction. On the
other hand, if you are given a future value amount, thiaevgoes in the numerator.

e If you are solving for an annual payment, you divide tin@erator by the factor
corresponding to the interest rate (i) and the numbpedds (n).

e If you are solving for an interest rate, divide the ntate by the annual payment to get a
factor. Then, to find the interest rate, find thatda on the table opposite the number of
years. The interest rate will be indicated at thedioghe column where the factor is
located.

» If you are solving for the number of years, you divide nimerator by the annual
payment to get the factor. Then find the factor inappropriate interest rate column. The
number of years will be indicated in the far left-haotlmn.

Now let us look at examples using the different tables.
FUTURE VALUE OF $1 (TABLE 2.1)

EXAMPLE 2.1
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You put $400 in a savings account earning 10 percent intemegiocmded annually for six years.
You will have accumulated

$400 x 1.7716 =  $708.64

EXAMPLE 2.2

You deposit $10,000 in an account offering an annual intextssof 20 percent. You will keep
the money on deposit for five years. The interes isatompounded quarterly. The accumulated
amount at the end of the fifth year is

n=5x4=20
i=20/4=5%
$10,000 x 2.6533 = $26,533
EXAMPLE 2.3
On 1/1/2001you deposit $10,000 to earn 10 percent compounded semiannuallyiveffe

1/1/2005 the interest rate is increased to 12 percent, dnatdime you decide to double your
balance. You want to determine how much will be accumdlan your account on 1/1/2011.

1/1/2001—1/1/2005: n = 4x2 = 8
i = 10% /2 = 5%
$10,000 x 1.4775 = $14,775
1/1/2005:
Double balance $14,775
1/1/2005:
Total balance $29 550
1/1/2005-1/1/2011: n = 6x2 = 12
i = 12% /2 = 6%
$29,550 x 2.0122 $59,460.51
EXAMPLE 2.4

You want to have $1,000,000 at the end of@érs. The interest rate is 8 percent. You have to
deposit today the following sum to accomplish your olyecti

$10090900.. 315,238.63
3.172z

EXAMPLE 2.5
At an interest rate of 12 percent, you want to know lang it will take for your money to

double.
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E:Z
$1

n = 6 years (falls closer to 6 years)

EXAMPLE 2.6
You want to have $250,000. Your initial deposit is $30,000. Theesiteate is 12 percent. The
number of years it will take to reach your goal is

$250,000: 83333
$30,000

n = 18.5 years (approximately). Factor falls aboigdway between 18 and 19 years.

EXAMPLE 2.7
You agree to pay back $3,000 in six years on adfPl@an made today. You are being charged
an interest rate of

$3,000 _15
$2,000

I=7%

EXAMPLE 2.8
Your earnings per share was $1.20 in 20X1, and g&grs later it was $3.67. The compound
annual growth rate is

$367 _ 3.059

$120

Growth rate = 15%

FUTURE VALUE OF AN ANNUITY OF $1 (TABLE 2.2)

EXAMPLE 2.9

You plan to pay into a sinking fund $20,000 yead-payments for the next 15 years. The fund
earns an interest of 8 percent compounded oncaralee accumulated balance at the end of the
fiteenth year is
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$20,000x 27.152 = $543,040

EXAMPLE 2.10
You deposit $30,000 semiannually into a fund foryears. The annual interest rate is 8 percent.
The amount accumulated at the end of the tenthiyeatculated as follows:

n=10 x 2=20
i =8%/2=4%
$30,000 x 29.778 = $893,340

EXAMPLE 2.11
You borrow $300,000 for 20 years at 10 percenttha&tend of the 20-year period, you will have
to pay

$300,000 x 6.7275* = $2,018,250
*Future Value o $1 (Table 2.1)

The interest amount equals

$2,018,250 Maturity value
- 300,000 Principal
$1,718,250 Interest

EXAMPLE 2.12
You want to determine the annual year-end depesitied to accumulate $100,000 at the end of
15 years. The interest rate is 12 percent. Theai@posit is

w: $2,682.48
37.27¢

EXAMPLE 2.13
You need a sinking fund for the retirement of ad8A years from now. The interest rate is 10
percent. The annual year-end contribution needed¢amulate $1,000,000 is

$1000000_ $6,079.40
164.49

EXAMPLE 2.14
You want to have $600,000 accumulated in your fofal make four deposits of $100,000 per
year. The interest rate you must earn is

$600000_
$100000
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I = 28% (approximately)

EXAMPLE 2.15
You want to have $500,000 accumulated in a pendamafter nine years. You deposit $30,000
per year. The interest rate you must earn is

—$500’000: 16.667
$30,000

I= 15% (approximately)

EXAMPLE 2.16
You want $500,000 in the future. The interest mtE) percent. The annual payment is $80,000.
The number of years it will take to accomplish tiigective is

$50Q000: 6.25
$0,000
n =5 years (approximately)

FUTURE VALUE OF AN ANNUITY DUE OF $1 (TABLE 2.2. ADJUSTE D)

Calculation of the future value of an annuity déi&b requires a minor adjustment to the Future
Value of an Ordinary Annuity of $1 table. To ge¢ flature value of an annuity due, add 1 to the
number of years and then obtain the factor. Thetract 1 from this factor.

EXAMPLE 2.17
You make $25,000 payments at the beginning of &ae into a sinking fund for 20 years. The
interest rate is 12 percent. The accumulated \altiee fund at the end of the twentieth year is
n=20+1=21
Factor 81.698
1.000
Adjusted 80.698

$25,000 x 80.698 = $2,017,450

EXAMPLE 2.18

You want to accumulate $600,000 in an account. afeugoing to make eight yearly deposits.
The interest rate is 12 percent. The annual dejsosit

n =8+ 1=9

$600000 _ $600000

= $43,557.17
14.775-1  13.77¢
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Table 2.1 Future Value of $1
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Table 2.2 Future Value of an Annuity of $1

. . . . . .« LSO9b 61Z6Z SESSI 9'ILYL BVEOE L'¥¥6I T'ESTI TS'EIS TI'EES 8S'ESE 06'LET SOEI SOVIL 69918 09
. . - L6bSy EISIT SEPOL L'LITL S'b66y 000V 6'€911 8O'SI8 9L'ELS TSI0P £E°06Z vE'60T 99°TSI 6LTII 6LSH8 ELVD9  OS

. - LL6E9 STUTT SEYEL TEIIY L'OET O'6LL OTVEL 60'LIL 65Tvb 8B'LEE SO'6ST €9°661 IL'HSI 6L°0ZI STO'S6 10V'SL ZOV'09 988’8y O
TTLIST V6Tl T'ELSS 6'OVOT S'ISI P6'06L IE0ES PLYVEY SL'9SE €E'IPT GV'¥91 OE'9El STEIl 096 8SO'GL BEV'99 ¥80'9S OLS'Lb 89SOb ¥BLE  OF
I'VIL0Z 67086 9'L8SP 6'STIT 90486 +H'699 OE'9Sh 9I'LLE GOTIE BSPIT €9'8VI EIPZI 96'€0l IPE'LS 689°EL CZE'T9 996'TS BIT'SY T6L'SE 0SV'eE 62
TOETS1 9'STHL €'€8SE O'9ILI TT'6I8 8995 0S'T6E OI'LIE 88'TLT 69°061 OTPEl 96TII SEE'S6 L6908 8TS'89 TOV'SS LY6'6h O£6'TH ISO'LE 6Z1°TE 8T
6L6I1L LbZ9S L'86LT 1'SSE1 SBI89 TT6LY OS'LEE 9S'€8T GV'8ET LE'6O1 6O'IZI TLTOI OSE'L8 €8v°'bL SOL'EO 699'vS ¥8O'LY 60LOv VHE'SE OI8'0E LT
0'€EZ8  $'09Th L'SBIT 9bIll LELIS LT'SOY 80°06Z IL'SHT EE'80T €E°0SI BI'G0I EZE'E6 ¥S6'6L 9989 951'65 €II'IS IIEPb £S5°8E OLIEE STS'6T 9T
67509 8'9Z€ 8'90LI 60'868 86°'ILb 09°THE IZT'6VT 6LTIT LS'ISI EE'EEL LYE'S6 OOL'P8 SOI'EL GVT'E9 YIR'PS LIL'LY SO'Ib 6SH'OE 0£0°TE €HT'ST ST
66bbb  S'EVVT 9TEEI OY'ETL SY'I6E 6V'68T LOEIT OI'VBI S9'8SI SI'SII L6V'S8 68L'OL POL'99 OLI'SS SIS'0S C0S'vh T8O'6E 9TVVE IZVOE €L6'9T T
€146 9°0S8I €040l 79I8S €T'9ZE SVPvT 09°€8I LT6SI 6Z'8El 09401 €¥S'6L I€S°69 €68°09 OLH'ES S66'0v OEv' Iy LI9OE ZSH'TE SH8'8T 9IL'ST €T
9HObT  TI0MI 66118 SO'69F €0TILZ PE'IOT I¥LSI €9°LEN €V'0TI T0S'T6 TOVIL €L8'T9 9SY'SS SO0'6Y T6E'Eh SOS'SE SPTHE 9ES'OF 66CLT ILVHT  TC
€L9L1 L0901 6S'EE9 OV'LLE TO'STZ TOPLI ¥8PEL 18811 9L'POI 86918 T00'W) $IL'OS THH'OS S98'by T66'6E GIL'SE 696'IE 9L9'8T €8L'ST 6€TET 1T
88621 98708 IZTH6v 09'€0E 89°981 Z9°OVI LE'SII $HZ0l $20'16 TSOTL SLTLS 09I°IS TIL'SH S66'0v SSL'9E 990°EE 8LL'6T OL8'9T L6T'HT 610°TC OT
LT¥S6 LY'L09 TE'SBE €OVPT VLPSI IH°ETI €09'86 11788 696'8L 6EV'E9 6SIIS 8109y Ovb' Iy GLELE 09L'EE 6ESOE [L9°LT 9II'ST OV8'TC 0180 6l
€6'00L PH6Sy STO0E 66'S61 11'SZI HL'EOI OI'v8 9E8'SL Y6E'89 6L'SS 665'Sy I0E 1 OSY'LE 66'€E SO6'0E TEI'ST SYI'ST vIv'eEr TIVIT vI96l 8l
99'VIS  OE'LVE GLEET STLSI €6'SO1 890°L8 €L9°IL SLO'SY LII'6S €88'8y +¥S'Ov EL6'9E OSL'EE OVS8Of TIT'ST OV8'ST L69'€C 19L°1C ZTI0'0T OEy'sl LI
69'LLE SETI9T 98181 10°0Z1 Zhb'L8 6£6'TL ST6'09 LIL'SS 086'0S €SL'TY GVG'SE E00'EE $ZE'0E 888°LT TLI'ST LS9'EC tT8'1T 9S1°0T 6£9'81 LSTLI 9l
L6'9LT  66'L61 OF 1Pl [8°001 SEO'TL S96°09 659'IS 08S'Lb TY8'Eh 6LT'LE TLLIE 09E'6T TSI'LT 6ZI'ST 9LT'ET 8LSIZ €20°0Z 8681 €6T'LI 96091 Sl
6700 €61 19601 96v°08 S6I'6S 8IS0S TLOEY POSOF I8S'LE T6ETE SLE'LT 610°9Z VITHT 0SS'TZ SI0'IZ 866°61 16281 980°LI €L6°SI Lvo'bl ¥l
L8Pl OEZII TSV 6OI'V9 96v'8y 8IZ'TH 98L'9E ISE'VE 880°ZE 620'8T TISHT €S6'TC S6V'IT OvIOZ Z88'81 €IL°LI 92991 LI9SI 0891 608l €l
€801  OZE'V8 OIS'SY +68°0S 08S'6E IE6'VE O0S8'OE 1006T OLZ'LZ €EI'VT ¥8EIT OVI0Z LL6'8I 888'LI 69891 LI6'SI STOSI T6I'vl TIvEl 89T T
866'8L IZI'€9 86€°06 LETOV OSI'TE SSL'ST TEL'ST 6VEHT PHO'ET PSOOZ €581 09S°LI SY9'Ol €8L°SI IL6'PI 90THI 98v°'€l LOS'ZI 891TI 99611  II
ISELS 190°Lh T6S'8E E€V9'IE 8S6'ST IZS'ET 1ZEIT €0E°0T LEE6l 8VS'LI LE6'ST Z61'ST 98°b1 9IS'El 08I°€l LLSTI 900°TI €9¥°II 6v6°01 29¥0l Ol
SEVIy  S68'PE 69E'6Z TIL'WT 8S6L°0T S80'6I SIS'LI S8L'OI S80°O1 SLL'PI 6LS'El IZOEl L8V'TI SL6'LL L6V 11 9Z0'I1 Z8S'OI 6S1°01 9¥SL'6 S89E6 6
1EL6 8L9°ST €91'TC TTU'6l 66v'91 LIE'ST VTPl 9ZL'El TETEl 6671 SEVIT 8Z0'I1 9€9°01 65T0I SL68'6 16VS'6 TvIT'6 €168°'8 O£8S'8 LSST'S 8
9TI'Iz 6981 €€S91 SIHI SI6TL I¥I°TI €111 99011 OSL'0I 680°01 ZL8Y'6 +00T'6 8TZ6'8 OVS9'8 8E6E'S OTVI'S €868°L ST99L EEv'L SEITL L
86LP1  SOP'El SEI'TL 08601 66166 OIvb'6 SLL6'S LESL'S SSES'S TSII'8 9SIL'L €ETS'L 6SEE'L €ESI'L €SL6'9 6108'9 0EE9'9 ¥8OV'O [80€9 0ZSI'O 9
910l €86E°6 66698 VBYO'S Olbb'L TWSI'L ILL8'9 +THL'9 1019°9 8TSE'9 1SOI'9 LYBG'S 9998'S LOSL'S ILE'S 9STSS €9I'S I60E'S OLOT'S OI0IS S
ISZL'9  +T9€'9 95100 THB'S 089E'S $SIT'S SY90'S vE66'y 11Z6'v €6LL'Y OIbO'y IELSY 190y 6650y IPLEY 10IED SOVTH 9E8I'y OITI'y P00 ¥
90Ty +Z90Y PBIGE OLLL'E O0VO'E VILS'E 9SOS'E SILY'E 96EV'E PHLE'S O0IE'E ISLT'E POVT'E GVIT'E 9E8I'E STSI'E 9IZI'E 6060°C YO90'E 10£0E €
009€'T 00ZE'T 008TZ 00vT'T 000Z'T 0081'T 0091'T 00SI'T 00KI'ZT 00ZI'Z 0001'T 0060T 0080°T 00L0'T 0090'C 00SOT 0OYO'T 00E0'C 00Z0T 0010T ¢
00001 00001 0000'T 0000l 0000'I 0000'I 0000'I 0000'T 0000'I 0000'I 0000'I 0000'T 00001 0000'I 0000'L 0000'I 0000'I 0000'I 0000'T 00001 1

%IE  BIE WS W HOT  BSI  BIT  HST  BPI BT BOI W6 B8 WL %9 BS  BY  BE BT Bl SwKJo
Squmy

ey 183399u]

34



PRESENT VALUE OF $1 (TABLE 2.3)
The discount rate ordinarily used in present vakleulations is called theost of capital which
is the minimum required rate of return set by tha.f

EXAMPLE 2.19
You have an opportunity to receive $30,000 fourydéam now. You earn 12 percent on your
investment. The most you should pay for this investt is

$30,000 x 0.6355 = $19,065
EXAMPLE 2.20

You are thinking of starting a new product linettimitially costs $30,000. The interest rate is 10
percent. Your annual net cash inflows are

Year 1 $8,000
Year2 15,000
Year3 18,000

The net present value is positive, as indicateterfollowing calculations.

Year Calculation Net Present Value
0 -$30,000 x | -$30,000.00
1 8,000 x 0.9091 7,272.80
2 15,000 x 0.8264 12,396.00
3 18,000 x 0.7513 13,523.40
Net present value $3,192.20

You should undertake the new product line.

PRESENT VALUE OF AN ANNUITY OF $1 (TABLE 2.4)

Annuities are often received from pension plansiasdrance policies. The Present Value of $1
table (Table 2.3) can be used to solve an anntiggoal payments by making separate
calculations for each year’s cash flgmultiplying the cash flow for the year by the prasealue

of $1 factor) and adding them all up over the largjtthe proposal’s life. But the calculation can
be done much faster using a Present Value of aniynof $1 table (Table 2.4) All that is
required is to multiply the annual cash paymenthieyfactor in the table.

EXAMPLE 2.21

You are trying to determine the price you are mgllto pay for a $1,000, five-year U.S. bond
paying $50 interest semiannually, which is solgiéid 8 percent.
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[ 8% /2

= 4%
n = 5x2

10

Present Value of $1 (Table 2.3) for n = 10, i = 4%:
$1,000 x 0.6756 = $675.60
Present Value of an Annuity of $1 (Table 2.4) ferl®,i=4%:

$50 x 8.1109 405.55
Present value _ $1,081.15

EXAMPLE 2.22
You incur the following expenditures to lease amit

Year O $3,000
Year 1 4,000
Year 2 5,000

Years 3-10 12,000*

The interest rate is 10 percent.

For years 1 and 2, use the Present Value of $& (@bble 2.3).

*You are paying $12,000 each from year 3 to yeaV¥Bile you can calculate it using the
Present Value of $1 table, it is significantly &xsaind more accurate to use the Present Value of
an Annuity table (Table 2.4).

The net present value is

Year Calculation Present Value
0 -$3,000 x | -$3,000.00
1 -4,000 x 0.9091 - 3,636.40
2 -5,000 x 0.8264 -4,132.00
3—10 -12,000 x (6.1446 - 1.7355)* -52,909.20
Net present value $63,677.60

*Year 10 factor - year 2 factor.

Each loan payment comprises principal and intefids.breakdown is usually shown in a loan
amortization table. The interest is higher in thdyeyears than the later years because it is
multiplied by a higher loan balance.

EXAMPLE 2.23
You borrow $200,000 for five years at an interese rof 14 percent. The annual year-end
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payment on the loan is

$200000

= $58,256.39
3.4331

EXAMPLE 2.24
You take out a $30,000 loan payable monthly ovemtéxt 40 months. The annual interest rate is
36 percent. The monthly payment is

n=40
i=36/12 = 3%
From Table 2.4, 23.1148 for n=40 months and i=3%ting

$30000_ 41,297.87
23.114¢

EXAMPLE 2.25
You borrow $300,000 payable $70,000 a year. Trezast rate is 14 percent. The number of
years you have to pay off the loan is

$300,000:
$70,000

4.2857

n = 7 years (approximately)

EXAMPLE 2.26
You borrow $20,000 to be repaid in 12 monthly paytsef $2,131,04. The monthly interest rate
IS

$20,000

————=90.3851
$213104

Table 2.4 for n=12 months yields i=4%
EXAMPLE 2.27
You borrow $1,000,000 and agree to make paymer#i@d,000 per year for 18 years. The

interest rate you are paying is
$1,000000 _ 10

$100000

I= 7 percent (approximately)
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EXAMPLE 2.28
You buy a note for $14,000. You will receive annpayments of $2,000 on it for ten years. Your
annual yield is

$14000_
$2,000

1=7%

EXAMPLE 2.29

When you retire you want to receive an annuity&d,800 at the end of each year for ten years.
The interest rate is 8 percent. The amount that beig your retirement account at the date of
retirement is calculated as follows.

Using the Present Value of an Annuity of $1 tablakle 2.4):
$80,000 x 6.7101 = $536,808

You also want to know how much you have to degosityour pension plan at the end of each
year to have $536,808 if you are going to makerual contributions. The interest rate is 6
percent.

Using the Future Value of an Annuity of $1 tablalfle 2.2):

$536808

=$14,593.12

36.78t
PRESENT VALUE OF AN ANNUITY DUE OF $1 (TABLE 2.4 ADJUSTED)
To get the present value of an annuity due, wheddrs to equal beginning-of-year payments, find
the present value of an ordinary annuity of $1doe period less than the life of the annuity. Then
add 1 to this number.

EXAMPLE 2.30
You will receive ten payments of $5,000 at the beigig of each year. The interest rate is 14
percent. The present value of the cash receipts is

n = 10-1 = 9
Factor 4.9464
Add 1.0000

Adjusted factor  5.9464

$5,000 x 5.9464 =  $29,732
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EXAMPLE 2.31
You owe $800,000 and will make 15 beginning-of-yeayments to pay it off. The interest rate is

n=15-1=14 Factor 5.0081
Add 1.0000
Adjusted factor  6.0081
W= $133153.57
6.0081
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Table 2.3 Present Value of $1
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Table 2.4 Present Value of an Annuity of $1
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PERPETUITIES
Annuities that go on indefinitely are referred topeerpetuities. An example is preferred stock
having an indefinite constant dollar dividend.

Present value of a perpetuity-= Receipt
Discoun rate

EXAMPLE 2.32
A perpetual bond has a $50 per year interest payraed the discount rate is 8 percent. The
present value of this perpetuity equals

$50 _ 4625

0.08

CONCLUSION
The Present Value of $1 table is used when you teadétermine the current value of receiving
unequal cash receipts. If the cash flows eachamaequal, you use the Present Value of an
Annuity of $1 table. The Future Value of $1 tasl@employed to find the compounded amount of
making unequal deposits. If the cash deposits@ual@ach period, you use the Future Value of
an Annuity of $1 table. The present value and tittalue tables are used to solve for unknowns
such as annual payment, interest rate, and theetunhlyears. They can be used to solve many
business-related problems.
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CHAPTER 3
HOW TO ASSESS CAPITAL EXPENDITURE PROPOSALS
FOR STRATEGIC DECISION MAKING

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

Describe the types and special features of cédguitiieting decisions.
Calculate, interpret, and evaluate five capitagatidg techniques.
Select the best mix of projects with a limited talf@pending budget.
Describe factors to consider in determining capipkenditure
Explain type of capital budgeting decisions to laelen

Handle mutually exclusive investments

Discuss risk analysis in capital budgeting

Nogoh~rwnhE

Capital budgeting relates to planning for the Isedtction and financing of long-term investment

proposals. Capital budgeting decisions are not liggaasential to all companies; the relative

importance of this essential function varies widmpany size, the nature of the industry, and the
growth rate of the firm. As a business expandshlenass regarding long-range investment proposals
become more important. Strategic capital budgel@wsions can turn the tide for a company.

The types of scarce resources that may bentted to a project include cash, time of key
personnel, machine hours, and floor space in arfadiVhen estimating costs for a proposed project,
the allocation of the company's scarce resourcsslmeuconverted in terms of money.

There are two broad categories of capital budgekitisions, namely, screening decisions and
preference decisions. Screening decisions relatéhether a proposed project satisfies some present
acceptance standard. For instance, your companyhaag/ a policy of accepting cost reduction
projects only if they provide a return of, say,dgscent. On the other hand, preference decisiqig ap
to selecting from competing course of action. Fangle, your company may be looking at four
different machines to replace an existing oneemtanufacture of a product. The selection of wbich
the four machines is best is referred to as angr&fe decision.

The basic types of investment decisions are swjedietween proposed projects and
replacement decisions. Selection requires judgnmriserning future events of which you have no
direct knowledge. You have to consider timing asll. rYour task is to minimize your chances of
being wrong. To help you deal with uncertainty, ymay use the risk-return trade-off method.
Discounted cash flow methods are more realistin i@ methods not taking into account the time
value of money in appraising investments. Conditeraf the time value of money becomes more
essential in inflationary periods. Capital budggtian be used in profit and nonprofit settings.
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Planning for capital expenditures requires yodetermine the "optimal" proposal, the
number of dollars to be spent, and the amouniref tequired for completion. An appraisal is needed
of current programs, evaluating new proposals canddinating interrelated proposals within the
company. In planning a project, consideration shbalgiven to time, cost, and quality, which all
interact. For control, a comparison should be nmatleeen budgeted cost and time compared to
actual cost and time. All future operating cashrgmvare considered as well as the tax effects on
cash flows of future depreciation charges. The pasheeds of future asset disposals are likewise
a necessary consideration. Depreciation expersseasisideration only to the extent that it affects
the cash flows for taxes. Otherwise, depreciasoexcluded from the analysis because it is a
noncash expenshblote: Accelerated depreciation results in greater deégien in the early years
of an asset’s life compared with the straight-imethod. Thus, accelerated depreciation results in
lower income tax expense in the early years obgept and higher income tax expense in the later
years. By effectively deferring taxes, the acceédstanethod increases the present value of the
depreciation tax shield.

Capital budgeting decisions must conformaorycash position, financing strategy, and growth
rate. Will the project provide a return exceedihg tong-range expected return of the business?
Projects must be tied into the company's long-rat@ning, taking into account corporate strengths
and weaknesses. The objectives of the businesthandegree to which they depend on economic
variable (e.g., interest rate, inflation), prodost(e.g., technological changes), and market factmist
be established. Also, the capital budget may haeetadjusted after considering financial, economic
and political concerns. But consideration shouldjieen to "sunk" and "fixed" costs that are difficu
to revise once the initial decision is made.

RecommendatiorlJse cost-benefit analysis. Is there excessivet dffo the proposal? Can it
be performed internally or must it be done extérrialg., make or buy)? Is there a more efficient
means and less costly way of accomplishing thereswlt? Further, problem areas must be identified.
An example is when long-term borrowed funds arel usefinance a project where sufficient cash
inflows will not be able to meet debt at maturity.

SuggestionMeasure cash flows of a project using differerdsisle assumed variation (e.g.,
change in selling price of a new product). By marlif the assumptions and appraising the results you
can see the sensitivity of cash flows to applicablkables. An advantage is the appraisal of nsk i
proposals based on varying assumptions. An increaisi& should result in a higher return rate.

Taxes have to be considered in making capitaldiirdgdecisions because a project that looks
good on a before-tax basis may not be acceptab#n @ifter-tax basis. Taxes have an effect on the
amount and timing of cash flows.

What-if questions are often the most crucial afidudt with regard to the capital expenditure

budget and informed estimates are needed of ther msgumptions. Spreadsheets can be used to
analyze the cash flow implications of acquiringéassets.

44



Once an investment proposal is approved, theréohas an implementation of controls over
expenditures and a reporting system regarding ritjegv's status. Expenditures should be traced to
the project and controls in place assuring the repees are in conformity with the approved
investment proposal. Continuous monitoring shoeldibne of how well the project is doing relative
to the original plan.

FACTORS TO CONSIDER IN DETERMINING CAPITAL EXPENDIT URE

* Rate of return

* Budget celling

* Probability of success

* Competition

* Tax rate

* Dollar amounts

* Time value of money

* Risk

* Liquidity

* Long-term business strategy

TYPE OF CAPITAL BUDGETING DECISIONS TO BE MADE

* Cost reduction program

* Undertaking an advertising campaign

* Replacing new facilities or expanding existingone
* Merger analysis

* Refinancing an outstanding debt issue

* New and existing product evaluation

* No profit investments (e.g., health and safety).

This chapter discusses the various capital budgetethods including payback, discounted
payback, accounting rate of return, net preseoeyaiternal rate of return, and profitability inde
Consideration is also given to capital rationing ask analysis in capital budgeting.

CAPITAL BUDGETING METHODS

PAYBACK PERIOD

The payback period measures the length of tieguired to recover the amount of initial investime
It is computed by dividing the initial investment the cash inflows through increased revenuessir ¢
savings.

EXAMPLE 3.1
Assume:
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Cost of investment  $18,000
Annual after-tax cash savings  $3,000

Then, the payback period is:

Initial investment $18,000
Payback period = ------memeeees = e = @grs

Cost savings $3,000

Decision rule Choose the project with the shorter payback@eThe rationale behind this choice
is: The shorter the payback period, the less tis&yroject, and the greater the liquidity.

EXAMPLE 3.2
Consider the two projects whose after-tax cadowisfare not even. Assume each project costs 1,00

Cash Inflow

Year A B(%)

1 100 500

2 200 400

3 300 300

4 400 100

5 500

6 600

When cash inflows are not even, the p&ypadod has to be found by trial and error.e Th
payback period of project A is ($1,000= $100 + $2(EB00 + $400) 4 years. The payback period of
project B is $1,000 = $500 + $400 + $100):

2years + @ - = 21/3years

Project B is the project of choice in thisgasnce it has the shorter payback period.

The advantages of using the payback pergttiod of evaluating an investment project are that
(1) it is simple to compute and easy to understandl (2) it handles investment risk effectively.

The shortcomings of this method are thatt(d®es not recognize the time value of money, and
(2) it ignores the impact of cash inflows receiadi@r the payback period; essentially, cash flaftes the
payback period determine profitability of an invesht.
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DISCOUNTED PAYBACK PERIOD
You can take into account the time value of moneyding the discounted payback period. The payback
period will be longer using the discounted methndesmoney is worth less over time.

Discounted payback is computed by adding the presdue of each year's cash inflows until they
equal the initial investment.

Initial cash outlays
Discounted payback =

Discounted annual cash inflows

EXAMPLE 3.3
You invest $40,000 and receive the following caibws. The interest rate is 10%. The discounted
payback period is calculated as follows:

T3 factor Accumulated
Year Cash inflows @10% Present value Present value
1 $15,000 .909 $13,635 $13,635
2 20,000 .826 16,520 30,155
3 28,000 .751 21,028 51,183

Thus,
$40,000 - 30,155
$30,155 + = 2vyears + .47 = 4Z.years

$21,028

ACCOUNTING RATE OF RETURN

Accounting rate of return (ARR), also callsithpleor unadjusted rate of returnrmeasures profitability
from the conventional accounting standpoint rblating the required investment--or sometirhes t
average investment--to the future annual netmaco

Decision rule: Under the ARR method, choose the project witthitjeer rate of return.

EXAMPLE 3.4

Consider the following investment:
Initial investment $6,500
Estimated life 20 years
Cash inflows per year $1,000
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Depreciation per year (using straight line) $325

The accounting rate of return for this project is:

Net income $1,000 - $325
Investment $6,500
If average investment (usually assumed to be olheftthe original investment) is used, then:

$1,000 - $325

The advantages of this method are thae#sdy understood, simple to compute, and recognize
the profitability factor.

The shortcomings of this method are tHaili to recognize the time value of money, &nd
uses accounting data instead of cash flow data.

NET PRESENT VALUE
Net present value (NPV) is the excess of the ptesdue (PV) of cash inflows generated by the
project over the amount of the initial investingh

NPV =PV -

The present value of future cash flows is computsidg the so-called cost of capital (or
minimum required rate of return) as the discoat¢.r When cash inflows are uniform, the preseoeva
would be

PV =A.T4(in)
where A is the amount of the annuity. The valu&sbis found in Table 2.4 of Chapter 2.

Decision rule: If NPV is positive, accept the project. Qthiee reject it.

EXAMPLE 3.5

Consider the following investment:
Initial investment $12,950
Estimated life 10 years
Annual cash inflows $3,000
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Cost of capital (minimum required rate of return) 294

Present value of the cash inflows is:

PV = A.TA(i,n)
= $3,000. T4(12%,10 years)
= $3,000 (5.650) = $16,950
Initial investment (1) 12,950
Net present value (NPV = PV-I) $4,000

Since the NPV of the investment is posititlee investment should be accepted.
The advantages of the NPV method are tledavibusly recognizes the time value of money and

it is easy to compute whether the cash flows frorarauity or vary from period to period.

INTERNAL RATE OF RETURN
Internal rate of return (IRR), also callgohe adjusted rate of retuyiis defined as the rate of interest that
equates | with the PV of future cash inflows.
In other words,
atIRR =PV or NPV=0
Decision rule:Accept the project if the IRR exceeds the cosbpftal. Otherwise, reject it.

EXAMPLE 3.6
Assume the same data given in Example 3.5, arttesé&gillowing equality (1 = PV):

$12,950 = $3,000. T4(i,10 years)
$12,950

T4(,10 years) = --—--- = 4317
$3,000

which stands somewhere between 18 percent andr2énpén the 10-year line of Table 2.4. The
interpolation follows:

PV of An Annuity of $1 Factor
T4(i,10 years)
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18% 4494 4494

IRR 4.317

20% 4.192

Difference 0.177 0.302

Therefore,
0.177
IRR = 18% + - = (20% - 18%)
0.302
18% + 0.586(2%) = 18% + 1.17% = 19.17%

Since the IRR of the investment is greatanththe cost of capital (12 percent), accept the
project.

The advantage of using the IRR methodas ithdoes consider the time value of money and,
therefore, is more exact and realistic than tR&Anethod.

The shortcomings of this method are thait (i) time-consuming to compute, especially when
the cash inflows are not even, although moshdahcalculators and PCs have a key to calcuRie |
and (2) it fails to recognize the varying siaésnvestment in competing projects.

Note: Spreadsheet programs can be used in making IRBlat@ns. For examplé&xcé has a function
IRR(values guess) Excel considers negative numbers as cash outfioals as the inttial investment, and
positive humbers as cash inflows. Many financiddutators have similar features. As in Example 13,
suppose you want to calculate the IRR of a $12@&stment (the value --12950 entered in year O tha
is followed by 10 monthly cash inflows of $3,000king a guess of 12% (the value of 0.12), whicdh is
effect the cost of capital, your formula would béRR(values, 0.12) and Excel would return 19.15%, as
shown below.

Year O 1 2 3 4 5 6 7 8 9 10

$ (12,950) 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000

IRR= 19.15%
NPV = $4,000.67

Note: TheExcelformula for NPV is NPV (discount rate, cash inflealues) + I, where | is given as a
negative number.

Note: The internal rate of return (IRR) or the net présatue (NPV) method are collectively
called discounted cash flow (DCF) analysis.
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PROFITABILITY INDEX

The profitability index, also callegresent value indexs the ratio of the total PV of future cash
inflows to the initial investment, that is, PV/This index is used as a means of rankinge@so in
descending order of attractiveness.

Decision rule: If the profitability index is greater than lethaccept the project.

EXAMPLE 3.7
Using the data in Example 3.5, the profitabilitgex is

PV $16,950

I $12,950

Since this project generates $1.31 for each dollasted (i.e., its profitability index is greater
than 1), accept the project.

The profitability index has the advantage oftipg all projects on the same relative basis
regardless of size.

HOW TO SELECT THE BEST MIX OF PROJECTS W ITH A LIMITED BUDGET
Many firms specify a limit on the overall butigdor capital spending. Capital rationing is
concerned with the problem of selecting thex ahacceptable projects that provides the highest

overall NPV. The profitability index is usedidely in ranking projects competing for limited
funds.

EXAMPLE 3.8

The Westmont Company has a fixed budget of $280J00eeds to select a mix of acceptable
projects from the following:

Projects I($) PV($) NPV($) Profitability Index  Ramds
A 70,000 112,000 42,000 1.6 1
B 100,000 145,000 45,000 1.45 2
C 110,000 126,500 16,500 1.15 5
D 60,000 79,000 19,000 1.32 3
E 40,000 38,000 -2,000 0.95 6
F 80,000 95,000 15,000 1.19 4

The ranking resulting from the profitability Exishows that the company should select projects A,
B, and D.
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| PV
A $70,000 $112,000
B 100,000 145,000
D 60,000 79,000
$230,000  $336,000

Therefore,
NPV = $336,000 - $230,000 =  $106,000
HOW TO HANDLE MUTUALLY EXCLUSIVE INVESTMENTS

A project is said to be mutually exclusive if tieceptance of one project automatically excludes th
acceptance of one or more other projects. In d@ke where one must choose between mutually
exclusive investments, the NPV and IRR ndthonay result in contradictory indications. The
conditions under which contradictory rankings caecur are:

1. Projects that have different life expectancies.

2. Projects that have different sizes of investment.

3. Projects whose cash flows differ over time. Fanaple, the cash flows of one project increase
over time, while those of another decrease.

The contradictions result from different asptions with respect to the reinvestment rate on
cash flows from the projects.

1. The NPV method discounts all cash flatvthe cost of capital, thus implicitly assumirigatt
these cash flows can be reinvested at this rate.

2. The IRR method implies a reinvestment edtéRR. Thus, the implied reinvestment rate will
differ from project to project.

The NPV method generally gives correct rankiigce the cost of capital is a more realistic
reinvestment rate.

EXAMPLE 3.9
Assume the following:

Cash Flows
0 1 2 3 4 5
A (1000) 1200
B (1000) 2011.40
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Computing IRR and NPV at 10 percent gives theviatig different rankings:

IRR NPV at 10%
A 20% 90.08
B 15% 249.10

RISK ANALYSIS IN CAPITAL BUDGETING

Risk analysis is important in making capital investt decisions because of the large amount of
capital involved and the long-term nature bé tinvestments being considered. The higher the
risk associated with a proposed project, thetgrehe rate of return that must be earned on the
project to compensate for that risk.

Since different investment projects involve défetr risks, itis important to incorporatekris
into the analysis of capital budgeting. Themee several methods for incorporating risk,
including:

Probability distributions
Risk-adjusted discount rate
Certainty equivalent

Simulation

Sensitivity analysis

Decision trees (or probability trees)

oukrwnE

PROBABILITY DISTRIBUTIONS
Expected values of a probability distribution mag computed. Before any capital budgeting method
is applied, compute the expected cash inflows) some cases, the expected life of the asset.

EXAMPLE 3.10

A firm is considering a $30,000 investment in ipment that will generate cash savings from
operating costs. The following estimates regardcash savings and useful life, along withir the
respective probabilities of occurrence, have bestem

Annual Cash Savings  Probability  Useful Life  Proligbi

$6,000 0.2 4 years 0.2
$8,000 0.5 5 years 0.6
$10,000 0.3 6 years 0.2

Then, the expected annual saving is:
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$6,000 (0.2) = $1,200
$8,000 (0.5) = 4,000
$10,000 (0.3) = 3,000
$8,200
The expected useful life is:
4 (0.2) = 0.8
5(0.6) = 3.0
6 (0.2) = 1.2
5

The expected NPV is computed as follows (assumit@ @ercent cost of capital):

NPV = PV- $8,200 T4(10%,5)-$30,000

$8,200 (3.7908)-$30,000 = $31,085-$30,000  $1,085

The expected IRR is computed as follows: Biitien, at IRR,

| = PV

$30,000 = $8,200 T4 (1,5)
$30,000

TA(rS5) = - = 3.6585
$8,200

which is about halfway between 10 percent andet2emt in Table 2.4 in Chapter 2, so that we can
estimate the rate to be about 11 percent. Thetefoe equipment should be purchased, since (1)
NPV = $1,085, which is positive, and/or (2) IRRL1 percent, which is greater than the cost of
capital of 10 percent.

RISK-ADJUSTED DISCOUNT RATE

This method of risk analysis adjusts the cost capital (or discount rate) upward as projects
become riskier, i.e., a risk-adjusted discoure iithe riskless rate plus a risk premium. Theeef
by increasing the discount rate from 10 peraentl5 percent, the expected cash flow froen th
investment must be relatively larger or the inseela discount rate will generate a negative NPV,
and the proposed acquisition/investment would useetl down. The expected cash flows are
discounted at the risk-adjusted discount ratetlaewnl the usual capital budgeting criteria suchRS N
and IRR are applied.
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Note:The use of the risk-adjusted discount rateaised on the assumption that investors demand
higher returns for riskier projects.

EXAMPLE 3.11

A firm is considering an investment project wiin expected life of 3 years. It requiresiaitial
investment of $35,000. The firm estimates tiflevfing data in each of the next

4 years.

After-Tax Cash Inflow  Probability

-$5,000 0.2
$10,000 0.3
$30,000 0.3
$50,000 0.2

Assuming a risk-adjusted required rate of retafte( taxes) of 20 percent is appropriate for
the investment projects of this level or risk, cotegthe risk-adjusted NPV. First, the present viatue
PV=-$5,000(0.2) + $10,000(0.3) + $30,000(0.3p6,800(0.2)=$21,000
The expected NPV = $21,000 T4(20%,3) - $35,000
= 21,000 (2.107)-$35,000 = $44,247 - $35089,247

CERTAINTY EQUIVALENT APPROACH

The certainty equivalent approach to risk amalys to convert cash flows from individual pobge
into risk adjusted certainty equivalent cash flow&e approach is drawn directly from the concdpt
utility theory. This method forces the decisioaker to specify at what point the firm is indiffiet¢o
the choice between a certain sum of money aneddbected value of arisky sum.

Under this approach, first determineeatainty equivalent adjustment factar as:

Certain sum

Equivalent risky sum

Once a's are obtained, they are multiplied by thgioal cash flow to obtain the equivalent certain
cash flow. Then, the accept-or-reject decisiomasle, using the normal capital budgeting caiteri
The risk-free rate of return is used as the distcate under the NPV method and as the cut@f rat
under the IRR method.

EXAMPLE 3.12

XYZ, Inc., with a 14 percent cost of capital ati@xes is considering a project with an expelifeed
of 4 years. The project requires an init@t&n cash outlay of $50,000. The expectashc
inflows and certainty equivalent coefficients a®follows:
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Year After-Tax Certainty Equivalent
Cash Flow Adjustment Factor

1 $10,000 0.95
2 15,000 0.80
3 20,000 0.70
4 25,000 0.60

Assuming that the risk-free rate of return is &cpat, the NPV and IRR are computed as follows:
First, the equivalent certain cash inflows are inbthas follows:

After-Tax Equivalent
Cash Certain
Year Inflow a Cash Inflow PV at 5% PV
1 10,000 0.95 $9,500 0.9524 $9,048
2 15,000 0.80 12,000 0.9070 10,884
3 20,000 0.70 14,000 0.8638 12,093
4 25,000 0.60 15,000 0.8227 12,341
44,366
NPV = $44,366 - $50,000 = -$5,634

By trial and error, we obtain 4 percent as the.IRRherefore, the project should be rejectedgesin
(1) NPV = -$5,634, which is negative and/or (BRI = 4 percent is less than the risk-free @it
percent.

SIMULATION

This risk analysis method is frequently called ntéo Carlo simulation. It requires that a
probability distribution be constructed forclkeaof the important variables affecting peject's
cash flows. Since a computer is used to gememany results using random numbers, project
simulation is expensive.

SENSITIVITY ANALYSIS

Forecasts of many calculated NPVs under var@alternative functions are compared to see ho
sensitive NPV is to changing conditions. laynbe found that a certain variable or group of
variables, once their assumptions are changeslaxed, drastically alters the NPV. This resuilta
much riskier asset than was originally forecast

DECISION TREES

Some firms use decision trees (probability tree®valuate the risk of capital budgeting proposas.
decision tree is a graphical method of showihg sequence of possible outcomes. A capital
budgeting tree would show the cash flows and NP\Mthe project under different possible
circumstances. The decision tree method hadoltbeing advantages: (1) It visually lays oall

the possible outcomes of the proposed project rmakles management aware of the adverse
possibilities, and (2) the conditional naturesafccessive years' cash flows can be expresshtelepi
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The disadvantages are: (1) most problems are ctooplex to permit year-by-year depiction and
(2) it does not recognize risk.

EXAMPLE 3.13
Assume XYZ Corporation wishes to introduce onevad fproducts to the market this year. The
probabilities and present values (PV) of projeciash inflows are given below:

Product Initial PV of cash Probabilities
investment inflows

A $225,000 1.00
$450,000 0.40

200,000 0.50

-100,000 0.10

B 80,000 1.00
320,000 0.20

100,000 0.60

-150,000 0.20

A decision tree analyzing the two products is gimefigure 3.1.

FIGURE 3.1
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DECISION TREE

Initial . PV of PV of
Investment Probability Cash Inflows Cash Inflows
(1) 2 @) (2) X (3)=(4)
0.40 $450,000 $180,000
$225,000 0.50 $200,000 100,000
Product A Q.10 -$100,000 -10,000
Expected PV of Cash Inflows ~ $270,000
Choice
AorB
Product B 0.20 $320,000 $64,000
$80,000 0.60 $100,000 60,000

0.20 -$150,000 -30,000
Expected PV of Cash Inflows  § 94,000

Expected net present value:

Product A $270,000 - $225,000
Product B $ 94,000 - $ 80,000

$45,000
$14,000

Based on the expected NPV, choose product A oeelupt B.

CONCLUSION

Net present value, internal rate of return, anditatwlity index are equally effective in selecting
economically sound, independent investment propoBait the payback method is inadequate
since it does not consider the time vatdienoney. For mutually exclusive projects, net pres
value, internal rate of return, and profitabilidex methods are not always able to rank projects
in the same order; it is possible to come up wilfierént rankings under each method. Risk

should be taken into account in the capital budggtrocess, such as by using probabilities,
simulation, and decision trees.
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CHAPTER 4
ANALYZING FINANCIAL STATEMENTS FOR FINANCIAL FITNES S

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

Explain what financial statement analysis is angl iMs important.
Compare horizontal analysis and vertical analysis.

List the basic components of ratio analysis.

Distinguish between trend analysis and industrypaoison.
Calculate a comprehensive set of financial ratiokirsterpret them.
Explain the limitations of ratio analysis.

oukrwnE

Accounting can be thought of as the art of creasngrecards for business operations. It
translates raw data into a set of objective numinéegrated into financial statements that provide
information about the firm’'s profits, performangaroblems and future prospects. Financial
analysis is the study of the relationships amomgeHinancial numbers; it helps users to identify
the major strengths and weaknesses of a businespese.

WHO USES FINANCIAL ANALYSIS
The techniques of financial analysis are importartivo groupsinternal managemenrand
external userssuch as investors and banks.

Internal Managers

Internal managers analyze the financial statenterdgtermine whether the company is earning
an adequate return on its assets. They alsonseifal ratios as “flags” to indicate potential
areas of strength or weakness. Many financialatsalise rule-of-thumb measurements for key
financial ratios. For example, most analystsfieal a current ratio (current assets divided by
current liabilities) of two to one is acceptable foost businesses. However, while a company
may meet or even surpass this ratio, the finasts@éments might indicate that an increasing
proportion of the current assets consist of acsorateivable that have been outstanding for
more than 30 days. Slow payments might requireagement to change its credit policy by
shortening the credit period or by implementingaereffective cash-collection policy. Internal
management also uses this “number-crunching” psoimedecide how much inventory is to be
held at any one time or whether to merge with guuae another company.

External Users

External uses include investors, creditors, uniand, prospective employees. Investors might
use the financial statements to study whether tiseag adequate profit margin or a favorable
return on assets. The financial health of the @wpas perceived by investors, will affect the
market price of the company’s stock, cost of fimagcand bond rating. For creditors, financial
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statements indicate a company'’s ability to repkaa. A union will study the financial
statements to evaluate their wage and pension adlmeamen their old contract with management
expires. Finally, students and other job seekaghtranalyze a company’s financial statements to
determine career opportunities.

Horizontal and Vertical Analysis

Financial statement analysis includes horizontalyais (percentage change over the years) and
vertical analysis (percentage relationship withne gear). Sources of financial information
include a company’s annual financial report, SHiGg#, financial reference books put out by such
firms as Dun & Bradstreet, trade publications, amahcial newspapers such as Wall Street
Journal

An analyst also studies industry norms. This mesasent indicates how a company is
performing in comparison with other companies m $ame industry. Unfortunately, there are
limitations to the use of this method. First, @oenpany in the same industry might be involved
in manufacturing and selling a product in largerditias at the wholesale level, while another
enterprise might only sell at the retail levelbe public. Second, each enterprise might use a
different accounting method for financial reportmgrposes. For example, one company might
value its ending inventory according to the FIFQhod, while a competitor might use LIFO. In
addition, the two companies might use a differecbanting method for recording depreciation.
The cumulative effect of the use of different agttng methods might make a comparison of net
income and fixed-asset valuation of little impodean

FINANCIAL STATEMENT ANALYSIS
The financial community uses several methods fatuating the financial health of an enterprise.
These methods include trend analysis, horizonthhertical analysis, and ratio analysis.

TREND ANALYSIS

Trend analysis indicates in which direction a conypa headed. Trend percentages are
computed by taking a base year and assigningiisefs as a value of 100. Figures generated in
subsequent years are expressed as percentagee-gidaa numbers.

EXAMPLE 4.1
The Hotspot Appliance Corporation showed the foilgnfigures for a five-year period:

20x5 20x4 20x3 20x2 < 20x1

Net sales $910 $875 $830 $760 $775
Cost of goods sold 573 _510 483 441 460
Gross profit $337 $365 $347 $319  $315

A schedule showing trend percentages is given below

20x5 20x4 20x3 20x2 20x1
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Net sales 117 113 107 98 100
Cost of goods sold 125 111 105 96 100
Gross profit 107 116 110 101 100

With 20x1 taken as the base year, its numbersigited into those from subsequent years to
yield comparative percentages. For example, es$ 8a20x1 ($775,000) is divided into 20x5’s
net-sales figure ($910,000).

Net sales show an upward trend after a downtu2@x2. Cost of goods sold shows a
sharp increase between 20x4 and 20x5 after a drogllin costs between 20x1 and 20x2. There
appears to be a substantial drop in gross prdfivden 20x4 and 20x5, which is attributable to
the increased cost of goods sold.

Trend percentages show horizontally the degréscofase or decrease, but they do not
indicate the reason for the changes. They do $erwvelicate unfavorable developments that will
require further investigation and analysis. A #icgmt change may have been caused by a change
in the application of an accounting principle ordontrollable internal conditions, such as a
decrease in operating efficiency.

HORIZONTAL ANALYSIS

Horizontal analysis improves an analyst’s abildyuse dollar amounts when evaluating financial
statements. It is more useful to know that sade® lincreased 25% than to know that sales
increased by $50,000. Horizontal analysis requfiasyou: (1) compute the change in dollars
from the earlier base year, and (2) divide thead@mount of the change by the base period
amount.

EXAMPLE 4. 2
The comparative income statement of the Ogel Suppiporation as of December 31, 20x2,
appears as follows:

20x2 20x1
Net sales $990,000 $884,000
Cost of goods sold 574,000 503,000
Gross profit $416,000 $381,000
Operating expenses:

Selling expenses
General expenses
Total operating expenses
Income from operations
Interest expense
Income before income taxes
Income tax expense
Net income

$130,000 $117,500
122,500 120,500
$252,500$238,000

163,500 143,000
24,000 26,000
$139,500$117,000
36,360 28,030
$103,140 $88,970
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The following is a detailed horizontal analysisetaent.

Increase

(Decrease)

20x2 20x1 Amount Percent
Net sales $990,000 $884,000 $106,000 12.0
Cost of goods sold 574,000 503,000 71,000 14.1
Gross profit 416,000 381,000 35,000 9.2
Operating expenses:
Selling expenses 130,000 117,500 12,500 10.6
General expenses 122,500 120,500 2,000 1.7
Total operating expenses 252,500 238,000 14,500 6.1
Income from operations 163,500 143,000 20,500 14.3
Interest expense 24,000 26,000 (2,000) (7.7)
Income before income taxes 139,500 117,000 22,500 19.2
Income tax expense 36,360 28,030 8,330 29.7
Net income $103,140 $88,970 $14,170 15.9

EXAMPLE 4.3

The comparative balance sheet of the Ogel Suppipdation as of December 31,20x2, appears
as follows:

ASSETS 20x2 20x1

Current assets:

Cash $ 60,000 $ 30,000

Accounts receivable, net 113,000 79,000

Inventories 107,100 106,900

Prepaid expenses 5,700 6,100
Total currents assets $285,800 $222,000

Property, plant & equipment, net 660,000 650,000
Total assets $945,800 $887,000

LIABILITIES

Current liabilities:

Notes payable $ 40,000 $ 33,000

Accounts payable 100,600 57,500
Total current liabilities $140,600 $ 90,500

Long-term debt 400,000 410,000
Total liabilities $540,600 $500,500

STOCKHOLDERS' EQUITY

Common stock, no-par $200,000 $200,000

Retained earnings 205,200 186,500

Total stockholders’ equity $405,200 $386,500

Total liabilities &stockholders’ equity $945,800 $887,000

The following is a detailed horizontal analysisetaent.
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Increase
(Decrease)

20x2 20x1 Amount  Percent
ASSETS
Current assets:
Cash $ 60,000 $ 30,000 $ 30,000 100.0
Accounts receivable, net 113,000 79,000 34,000 43.0
Inventories 107,000 106,900 200 0.0
Prepaid expenses _ 5,700 6,100 (400 (7.0)
Total current assets $285,800 $222,000% 58,000 28.7
Property, plant, & equipment, net 660,000 665,000 (5,000 A
Total assets $945,800 $887,000 $ 58,800 6.6
LIABILITIES
Current liabilities:
Note payable $ 40,000 $33,000 $ 7,000 21.2
Accounts payable 100,600 57,500 43,100 75.0
Total current liabilities $140,600 $ 90,500 $ 50,100 55.4
Long-term debt 400,000 410,000 (10,0009 (2.4)
Total liabilities $540,600 $500,500 $40,100 8.1
STOCKHOLDERS'EQUITY
Common stock, no-par 200,000 $200,000 % 0.0
Retained earnings 205,200 186,500 18,700 10.0
Total stockholders’ equity $405,200 $386,500 $ 18,700 5.0
Total liabilities & stockholders’ equity _ $945,800 $887,000 $ 58,800 6.6

VERTICAL ANALYSIS

Vertical (common-size) analysis shows the percentatationship of each item on the financial
statement to a total figure representing 100 pércEach income statement account is compared
to net sales. For example, if net sales is $1@0@ net income after taxes is $8,000, then the
company’s net income is $8,000 divided by $100,@0®% of the net sales figure.

Vertical analysis also reveals the internal sutebf the business. This means that if total
assets are $750,000 and cash shows a year-endehalzen cash represents 10% of the total
assets of the business year-end. Vertical analgsi@s the mix of assets that generate the income
as well as the sources of capital provided by eithierent or noncurrent liabilities, or by the sale
of preferred and common stock.

A company’s vertical percentages should be compardlose of its competitors or to
industry averages to determine the company’s velgtosition in the marketplace. Like
horizontal analysis, vertical analysis is not thd ef the process. The analyst must be prepared
to examine problem areas indicated by horizontahaamntical analysis.

EXAMPLE 4.4
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The comparative income statement of the Ogel Supptporation at December 31,20x2,
appears as follows:

20x2 20x1
Net sales $990,000 $884,000
Cost of goods sold 574,000 503,000
Gross profit $416,000 $381,000
Operating expenses:
Selling expenses $130,000$117,500
General expenses 122,500 120,500
Total operating expenses $252,5066238,000
Income from operations $163,500$143,000
Interest expense 24,000 26,000
Income before income taxes $139,50(%$117,000
Income tax expense 36,360 28,030
Net income $103,140 $ 88,970

The following is a detailed vertical analysis sta¢@t.

20x2 20x1

Amount Percent Amount Percent
Net sales $990,000 100.0 $884,000 100.0
Cost of goods sold 574,000 58.0 503,000 57.0
Gross profit $416,000 42.0 $381,000 43.0
Operating expenses:
Selling expenses $130,000 13.1 $117,500 13.3
General expenses 122,500 12.4 120,500 13.6
Total operating expenses $252,500 25.5 $238,000 26.9
Income from operations $163,500 16.5 $143,000 16.1
Interest expense 24,000 2.4 26,000 2.9
Income before income taxes $139,500 14.1 $117,000 13.2
Income tax expense 36,360 3.7 28,030 3.2
Net income $103,140 10.4 $88,970 10.0

EXAMPLE 4.5

The comparative balance sheet of the Ogel Supplpdation at December 31, 20x2, appears as
follows:

20x2 20x1
ASSETS
Current assets:
Cash $ 60,000 $ 30,000
Accounts receivable, net 113,000 79,000
Inventories 107,100 106,900
Prepaid expenses 5,700 6,100
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Total currents assets $285,800 $222,000

Property, plant and equipment, net 660,000 650,000
Total assets $945,800 $887,000

LIABILITIES

Current liabilities:

Notes payable $ 40,000 $ 33,000

Accounts payable 100,600 57,500
Total current liabilities $140,600 $ 90,500

Long-term debt 400,000 410,000
Total liabilities $540,600 $500,500

STOCKHOLDERS’ EQUITY

Common stock, no-par $200,000 $200,000

Retained earnings 205,200 186,500
Total stockholders’ equity $405,200 $386,500

Total liabilities and stockholders’ equity $945,800 $887,000

Prepare a detailed vertical analysis statement.

20x2 20x1
Amount  Percent Amount  Percent
ASSETS
Current assets:
Cash $ 60,000 6.3 $ 30,000 3.4
Accounts receivable, net 113,000 11.9 79,000 8.9
Inventories 107,100 11.3 106,900 12.1
Prepaid expenses 5,700 0.6 6,100 7
Total currents assets $285,800 30.1  $222,000 25.3
Property, plant and
equipment, net 660,000 69.9 650,000 74.9
Total assets $945,800 100.0 $887,000 100.0
LIABILITIES
Current liabilities:
Notes payable $ 40,000 4.2  $33,000 3.7
Accounts payable 100,600 10.6 57,500 6.5
Total current liabilities $140,600 14.8  $90,500 10.2
Long-term debt 400,000 42.3 410,000 46.2
Total liabilities $540,600 57.1  $500,500 56.4
STOCKHOLDERS' EQUITY
Common stock, no-par $200,000 21.1  $200,000 22.6
Retained earnings 205,200 21.7 186,500 21.0
Total stockholders’ equity $405,200 42.8 $386,500 43.6
Total liabilities and
stockholders’ equity $945,800 100.0 $887,000 100.0

After completing the statement analysis, the furranalyst will consult with management
to discuss problem areas, possible solutions, lmddampany’s prospects for the future.
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RATIO ANALYSIS
Ratios provide a convenient and useful way of esging a relationship between numbers. For
example, management is always interested in itisyabi pay its current liabilities as they become
due.

LIQUIDITY ANALYSIS

Ratios used to determine the debt-paying abilitthefcompany include theurrent ratioand the
acid-testor quick ratia A term also frequently used in financial statet@nalysis isvorking
capital.

Current Ratio
The current ratio is a valuable indicator of a camyps ability to meet its current obligations as
they become due. The ratio is computed by usiadalowing formula:

Current Assets
Current Liabilities

EXAMPLE 4.6
Assume that in Example 4.3 the Ogel Supply Corpmmaghowed the following current assets
and current liabilities for the years ended DecarBlie 20x2, and December 31, 20x1:

20x2 20x1
ASSETS
Current assets:
Cash $ 60,000 $ 30,000
Accounts receivable, net 113,000 79,000
Inventories 107,100 106,900
Prepaid expenses 5,700 6,100
Total currents assets $285,800%222,000
LIABILITIES
Current liabilities:
Notes payable $ 40,000 $ 33,000
Accounts payable 100,600 57,500
Total current liabilities $140,600 $ 90,500
The current ratios for 20x2 and 20x1 are:
20x2 20x1
Total current assets $285,800 $222,000

Total current liabilities $140,600=2.0 $90,500=2.5
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The change from 2.5 to 2.0 indicates that Ogebhdisinished ability to pay its current
liabilities as they mature. However, a currenioraf 2.0 to 1 is still considered a “secure”
indicator of a company’s ability to meet its cuttrebligations incurred in operating the business.

Acid-Test or Quick Ratio

Unlike the current ratio, the acid-test or quickaglaces emphasis on the relative convertibility
of the current assets into cash. The ratio plgoester emphasis on receivables than on
inventory, since the inventory may not be readiigwertible into cash. This method also assumes
that prepaid expenses have minimal resale valire. rdtio is computed by using the following
formula:

Cash + Short-Term Investments + Accounts Receivalae,
Current Liabilities

EXAMPLE 4.7
Assumed that in Example 4.3 the Ogel Supply Cotmmrahowed the following current assets
and current liabilities for the years ended DecarBlie 20x2, and December 31, 20x1:

20x2 20x1
Current assets:
Cash $ 60,000 $ 30,000
Accounts receivable, net 113,000 79,000
Inventories 107,100 106,900
Prepaid expenses 5,700 6,100
Total currents assets $285,800 $222,000
Current liabilities:
Notes payable $ 40,000 $ 33,000
Accounts payable 100,600 57,500
Total current liabilities $140,600 $ 90,500
The acid-test or quick ratios for 20x2 and 20x1 are:
20x2 20x1
Current assets:
Cash $ 60,000 $ 30,000
2 Accounts receivable, net 113,000 79,000
Total currents assets $173,000%$109,000
Current liabilities:
Notes payable $ 40,000 $ 33,000
Accounts payable 100,600 57,500
Total current liabilities $140,600 $ 90,500
20x2 20x1
Total acid-test assets $173,000 $109,000
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Total current liabilities $140,600 =1.2 $90,500 =1.2

The ratios are unchanged. This shows that, designificant increase in both the acid-test
or quick assets and current liabilities, Ogel stédlintains the same ability to meet its current
obligations as they mature.

Working Capital
Working capital is the excess of current assets cwgent liabilities.

Working capital items are those that are flowingptigh the business in a regular pattern
and may be diagrammed as follows:

Inventory
Accounts Cash Accounts Payablg
Receivable [ ’ "
EXAMPLE 4.8

Assumed that in Example 4.3 the Ogel Supply Cotmmrahowed the following current assets
and current liabilities for the years ended DecarBlie 20x2, and December 31, 20x1:

20x2 20x1
Current assets:
Cash $ 60,000 $ 30,000
Accounts receivable, net 113,000 79,000
Inventories 107,100 106,900
Prepaid expenses 5,700 6,100
Total currents assets $285,800%222,000
Current liabilities:
Notes payable $ 40,000 $ 33,000
Accounts payable 100,600 57,500

Total current liabilities $140,600 $ 90,500

Working capital for 20x2 and 20x1 is:
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20x2 20x1

Total currents assets $285,800 $222,000
Total current liabilities $140,600 $ 90,500
Working capital $145,200 $131,500

The change from $131,500 to $145,200 indicates@igatl has increased its working
capital, which Ogel must now decide whether it &kimg effective use of. For example, should
any excess working capital be used to purchase-gmn income-producing investments?

Accounts-Receivable Ratios
Accounts-receivable ratios are composed of thelwadsaeceivable turnover and the collection
period, which is the number of days the receivabtesheld.

Accounts-Receivable Turnover

The accounts-receivable turnover is the numbeinefs accounts receivable are collected during
the year. The turnover equals net credit salex(ifivailable, then total sales) divided by the
average accounts receivable. Average accountwableis usually determined by adding the
beginning accounts receivable to the ending acsawaeivable and dividing by two. However,
average accounts receivable may be arrived atgsgtter accuracy on a quarterly or monthly
basis, particularly for a seasonal business. Wnfately, this information is typically known only
to management. Using data for the shortest timegbevill provide the most reliable ratio.

The higher the accounts-receivable turnover, tbeerauccessfully the business collects
cash. However, an excessively high ratio may s@m&xcessively stringent credit policy, with
management not taking advantage of the potentidit fry selling to customers with greater risk.
Note that here, too, before changing its credicpomanagement has to consider the profit
potential versus the inherent risk in selling torenmarginal customers. For example, bad debt
losses will increase when credit policies are ébeed to include riskier customers.

The formula for determining the accounts-recemablinover is expressed as follows:

Net Credit Sales
Average Net Accounts Receivable

EXAMPLE 4.9
Assumed that in Example 4.3 the Ogel Supply Cotmorahowed the following accounts-
receivable totals for the years ended Decembe2®d2, and December 31, 20x1.:

20x2 20x1

Current assets:
Accounts receivable, net 113,00079,000
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Assuming sales of $990,000 for 20x2, calculateatt@munts-receivable turnover for 20x2.

Average accounts receivable = ($113,000+%$79,000) /2 = $96,000
Sales _ $990,000 _ 103
Average accounts receivable a $96,000 )

Day-Sales-in-Receivables

The days-sales-in-receivables (average collectwio@) determines how many days’ sales remain
in accounts receivable. The determination is astep process. First, divide the net sales by 365
days to determine the sales amount for an average Then divide this figure into the average

net accounts receivable.

EXAMPLE 4.10
In Example 4.9 it was determined that the Ogel uBprporation’s accounts receivable
turnover was 10.3. Use this figure to calculatedhys-sales-in-receivables for 20x2.

Step one
Net sales _  $990,000
365 days 365 $2,712
Step two:
Average net accounts receivable _ $96,000 _
One day’s sales a $2,712 = 35.4days

Inventory Ratios

A company with excess inventory is tying up fundsttcould be invested elsewhere for a return.
Inventory turnover is a measure of the numbermésia company sells its average level of
inventory during the year. A high turnover indesan ability to sell the inventory, while a low
number indicates an inability. A low inventorynorer may lead to inventory obsolescence and
high storage and insurance costs. The formulddtermining inventory turnover is:

Cost of Goods sold
Average Inventory

EXAMPLE 4.11
Assume that in Example 4.3 the Ogel Supply Corpmmaghowed the following inventory
amounts for the years ended December 31, 20x2Daodmber 31, 20x1:

20x2 20x1
Current assets:
Inventories 107,100 106,900
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If cost of goods sold is $574,000 for 20x2, caltilde inventory turnover for 20x2.

Average inventories = ($107,100 + $106,900) /2 = $107,000
Cost of goods sold $574,000 54
Average inventories $107,000 :

Operating Cycle

The operating cycle is the time needed to turn gdshnventory, inventory into receivables, and
receivables back into cash. For a retailer, ihésttme from purchase of inventory to collection of
cash. Thus, the operating cycle of a retailer isaetp the sum of the number of days’ sales in
inventory and the number of days’ sales in recéagll he days’ sales in inventory equals 365 (or
another period chosen by the analyst) divided byrrtentory turnover. The days’ sales in
receivables equals 365 (or other number) dividethbyaccounts receivable turnover.

Interrelationship of Liquidity and Activity to Earnings

There is a trade-off between liquidity risk anduret Liquidity risk is reduced by holding more
current assets than noncurrent assets. Therbendiss of a return, however, because the return
rate on current assets (i.e., marketable secynsiesually less than the return rate on prodactiv
fixed assets. Further, excessive liquidity maymtbat management has not been aggressive
enough in finding attractive capital-investment ogpnities. There should be a balance between
liquidity and return.

High profitability does not automatically meanteoag cash flow. Cash problems may
exist even with a high net income due to maturiagt@dnd the need for asset replacement, among
other reasons. For instance, it is possible tlgrbeth business may have a decline in liquidity
because cash is needed to finance an expandedbasdes

MEASURING A COMPANY'S ABILITY TO PAY ITS LONG-TERM DEBT

A corporation with a large amount of debt runs @aggr risk of insolvency than one with a large
amount of preferred or common stock outstandinige feason is that payment of interest is
mandatory, while the payment of dividends is diserary with the corporation’s board of
directors. Individuals and banks that purchasdaihg-term notes and bonds issued by an
enterprise take a special interest in a businadiy to repay its debt plus interest. Two key
methods used to measure a company’s ability tatpdggal obligations as they become due are
the debt ratio and the times-interest-earned ratio.

Debt Ratio

The debt ratio indicates how much of the compaag&ets were obtained by the issuance of debt.
If the ratio is 1, it means that all of the firngssets were financed by the issuance of deltte If t
ratio is 0.6, it means that 60% of the companysetswere financed by debt. The formula for
the debt ratio is:
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Total Liabilities
Total Assets

EXAMPLE 4.12
Assume that in Example 4.3 the Ogel Supply Corpmmaghowed the following current assets
and current liabilities for the years ended DecarBlie 20x2, and December 31, 20x1:

20x2 20x1
ASSETS
Current assets:
Cash $ 60,000 $ 30,000
Accounts receivable, net 113,000 79,000
Inventories 107,100 106,900
Prepaid expenses 5,700 6,100
Total currents assets $285,800 $222,000
Property, plant, and equipment, net 660,000 665,000
Total assets $945,800 $887,000
LIABILITIES
Current liabilities:
Notes payable $ 40,000 $ 33,000
Accounts payable 100,600 57,500
Total current liabilities $140,600 $ 90,500
Long-term debt 400,000 410,000
Total liabilities $540,600 $500,500
The debt ratios for 20x2 and 20x1 are:
20x2 20x1
Total liabilities $540,600 $500,500
Total assets $945,800 =0.57 $887,000 =0.56

The ratios indicate that Ogel debt position hareiased.

Times-Interest-Earned Ratio

The times-interest-earned ratio measures a congpabhility to pay its interest obligations. For
example, a times-interest-earned ratio of 5 mdaatsthe company earned enough to pay its
annual interest obligation five times.

EXAMPLE 4.13
Assume that in Example 4.2 the Ogel Supply Corpmmeghowed the following income from
operations and interest expense for the years dbdeember 31, 20x2, and December 31, 20x1:

20x2 20x1
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Interest expense $24,000 $ 26,000
Income from operations 163,500 143,000

The times-interest-earned ratios for 20x2 and 20el

20x2 20x1
Income from operations $163,500 $143,000
Interest expense $24,000=6.8 $26,000=55

The ratios indicate that Ogel will have little ditflty paying its interest obligations. Ogel
might even consider borrowing more money.

PROFITABILITY RATIOS
These ratios measure the profitability of the comgpalhe primary ratios are rate of return on net
sales, rate of return on total assets, and ratetafn on total stockholders' equity.

Rate Of Return On Net Sales
The formula for calculating the rate of return @t sales is as follows:

Net Income
Net Sales

This ratio reveals the profit margin of the busselt tells how much earnings are associated
with each sales dollar.

EXAMPLE 4.14
Assume that in Example 4.2 the Ogel Supply Corpmmaghowed the following net income and
net sales figures for the years ended Decembe&2(X®, and December 31, 20x1:

20x2 20x1

Net sales $990,000 $884,000
Net income 103,140 88,970

The rates of return on net sales for 20x2 and 20&1

20x2 20x1
Net income $103,140 $ 88,970

Net sales $990,000 = 10.4%  $884,000 = 10.1%

The increase in the rate of return indicates ttitcompany is more profitable on each
sales dollar obtained.
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Rate Of Return On Total Assets

The rate of return measures the ability of the camggo earn a profit on its total assets. In
making the calculation, interest expense must deddack to the net income, since both
creditors and investors have financed the comparpesations. The formula is:

Net Income + Interest Expense
Average Total Assets

where average total assets = total assets (beg)nhitotal assets (ending) / 2

EXAMPLE 4.15
Assume that in Example 4.2 the Ogel Supply Corpmmaghowed the following net income and
net sales figures for the years ended Decembe&2(X®, and December 31, 20x1:

20x2 20x1
Net income $103,140 $ 88,970
Interest expense 24,000 26,000
Total assets 945,800 887,000
The rate of return on total assets for 20x2 is:
$103,140 + $24,000 _ $127,140

Average total assets = qq,5 500 + $887,000)/2 $916,400 = 13.9%

Rate Of Return On Common Stockholders' Equity

The rate of return on common stock shows the oglahip between net income and the common
stockholders’ investment in the company. To comphis rate, preferred dividends must be
subtracted from net income. This leaves net incavadable to the common shareholders. The
formula for computing the rate of return on comnstock is:

Net Income - Preferred Dividends
Average Common Stockholders’ Equity

EXAMPLE 4.16

Assume that in Examples 4.2 and 4.3 the Ogel Suppiporation showed the following net
income for 20x2, and total stockholders’ equitytioe years ended December 31, 20x2, and
December 31, 20x1:

20x2 20x1

Net income $103,140 $88,970
Total stockholders' equity 405,200 386,500
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The rate of return on total common stockholdergltgdor 20x2 is:

Average common stockholders' equity = ($405,200 + $386,500) / 2 $395,850
Net income _  $103,140-0 _ 26.1%
Average common stockholders' equity $395,850 '

The return on the common stockholders’ equity6id %, which is 12.2% higher than the
return on assets, which is 13.9%. The compangnolving at a lower rate to earn a higher rate.
The practice is called trading on equity, or legeraand is directly related to the debt ratio.
However, should revenues drop, the interest onmbeist still be paid. Thus, in times of
operating losses, excessive debt can hurt prdifiyabi

Earnings per Share

Earnings per share (EPS) is computed by dividingnaeme less the preferred dividends by the
number of common shares outstanding. The prefesiiate dividend must be subtracted because
it represents a prior claim to dividends that ninespaid before any payments of dividends can be
made to the common shareholders. If there is afeped stock, earnings per share equals net
income divided by common shares outstanding.

EXAMPLE 4.17

Assume that in Examples 4.2 and 4.3 the Ogel Suppiporation showed the following net
income for 20x2 and 20x1, and that 10,000 commaneshwere outstanding for

the years ended December 31, 20x2, and Decemb2081.,

20x2 20x1

Net income $103,140 $ 88,970

Calculate the earnings per share for 20x2 and 20x1.

20x2 20x1
Net income $103,140-0 _ $88,970-0
Common shares outstanding 10,000 $10.31 10,000 $8.90

EVALUATING STOCK AS AN INVESTMENT

Investors purchase stock to earn a return onithestment. This return consists of both gains
from the sale of appreciated stock and from divildenTwo ratios used to analyze the value of a
stock include th@rice-earnings raticand thebook value per sharef stock.

Price-Earnings Ratio
The price-earnings ratio equals the market pricespare divided by the earnings per share. A
high price-earnings ratio is generally favorableaaese it indicates that the investing public looks
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at the company in a positive light. However, taghta price-earnings ratio could mean a poor
investment because the stock may be overvaluetk witow price-earnings ratio stock could be
a good investment if it's a case of the stock beindervalued.

EXAMPLE 4.18
Assume that for the years 20x2 and 20x1 the mamkes per share of common stock for Ogel
Corporation was as follows:

20x2 20x1
Market price per share $130.00$95.00

Using the earnings per share of $10.31 for 20xdh{fExample 4.17) and $8.90 for 20x1, the
price/earnings ratio for each year can be caladlasefollows.

20x2 20x1
Market price per share $130.00 _ 12.6 $95.00 10.7
Earnings per share of common stock $10.31 ' $8.9 '

The increase in the price-earnings multiple in@isahat the stock market had a higher
opinion of the business in 20x2, possibly due sodbmpany’s increased profitability.

Book Value Per Share

The book value per share equals the net assetald@ado common stockholders divided by the
shares outstanding. Net assets equals stockhaddrisy minus preferred stock. The
comparison of book value per share to market paseshare provides a clue as to how investors
regard the firm. The formula for calculating bo@iue per share is as follows:

Total Stockholders Equity - Preferred Equity
Number of Shares of Common Stock Outstanding

EXAMPLE 4.19
Assume that for the year's 20x2 and 20x1 the studkhs’ equity of Ogel Corporation was as
follows:

20x2 20x1
Total stockholders' equity $405,200 $386,500

If there are 10,000 shares of common stock outstgrad December 31 of each year, the book
value per share for each year would be:

20x2 20x1
Total stockholders' equity $405,200 =  $40.52 $386,500 = $38.65
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Common shares outstanding 10,000 10,000
LIMITATIONS OF RATIO ANALYSIS
Some of the limitations of ratio analysis are dieves:

(2) Many large businesses are involved with multipledi of business, making it difficult
to identify the industry to which a specific compdnelongs. A comparison of its
ratios with other corporations may thus be meaesg|

(2)  Accounting and operating practices differ among ganies, which can distort the
ratios and make comparisons meaningless. For dgathp use of different
inventory-valuation methods would affect inventand asset-turnover ratios.

(3) Industry averages published by financial adviseryises are only approximations.
Therefore the company may have to look at the saifats major competitors if such
ratios are available.

4) Financial statements are based on historical @stslo not consider inflation.

(5) Management may hedge or exaggerate its finangiales. Hence certain ratios will
not be accurate indicators.

(6)  Aratio does not describe the quality of its congrs. For example, the current ratio
may be high but inventory may consist of obsole¢eamandise.

(7) Ratios are static and do not take into accountdutends.
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CHAPTER 5
ANALYZING QUALITY OF EARNINGS

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

Define quality of earnings.

Analyze discretionary costs.

Describe what accounting estimates can do.

Construct a guide for internal control and manag#rmenesty.
Compare and explain auditor relations and reports.

agbhowbhpE

You should be familiar with the accounting facttirat are involved in analyzing the income
statement, including the nature of the accountolgips used, the degree of certainty in
accounting estimates, discretionary costs, taxrtewe and verifiability of earnings. It is your
task to adjust net income to derive an earningsdighat is most relevant to your needs.

QUALITY OF EARNINGS

Quiality of earnings is relative, not absoluteslaicomparison of the favorable and unfavorable
characteristics of the net incomes of competingpaomes. It involves looking at quantitative
(e.g., ratio analysis) and qualitative factors.(gpgnding litigation). Reported earnings are
adjusted to make them relevant to the user foarmdytical purposes. Data in the footnotes will
assist in the restatement process.

Earnings quality relates to the degree to whethimcome is overstated or understated, as
well as to the stability of income statement eletsmieBarnings quality affects the price-earnings
ratio, bond rating, effective interest rate, congagimg balance requirement, availability of
financing, and desirability of the firm as eith@racquirer or acquiree. Earnings quality attributes
exist in different proportions and intensifies e tearnings profiles of companies. You have to be
very careful of the quality of earnings of high-aaanting-risk companies, including a company in
a high-risk environment or one that shows “glamosuch as one with consistently strong
growth.

Unwarranted accounting changes (principles aticha®s) lower earnings quality and
distort the earnings trend. Justification for ancamting change is present in a new FASB
statement, AICPA Industry Audit Guide, and IRS fagans.

EXAMPLE 5.1

An asset was acquired for $12,000 on 1/1/X1. Taadieight years, and has a salvage value of
$2,000. On I/8/X4, the company unrealistically ajeohthe original life to ten years, with a
salvage value of $3,000.
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The adjustment required to 20X4’s net income iEBws:

Depreciation expense after change in estimate $750
Original cost $12,000

Less accumulated depreciation ($1,250 x 3) _ 3,750
Book value (12/31/X3) $ 8,250

New salvage value _3,000
Amount to be depreciated $ 5,250

New remaining life (10 — 3) 7 years

Recorded depreciation expense ($5,250/7) = $750
Depreciation expense should be 1
Downward adjustment to 19X4 net income

69"
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Income smoothing lowers the quality of earningsariples are:

* Future revenue is reported in the current period.
« Income is transferred from good years to bad years.
« Expenses are shifted among the years.

A weak relationship between revenue and reporedirggs may point to the existence of
earnings management.

EXAMPLE 5.2
The ratio of net income to revenue for the period2to 20X4 was

20X1 20X2 20X3 20X4
14% 2% 22% (4%

The weak association implies the existence of ircaranagement.

The immediate recognition of revenue withoutrdnedering of substantial services
imparts lower earnings quality. An example is athespa, which reflects income, as membership
fees are collected at the beginning of the earreggte. On the other hand, the belated
recognition of revenue results in understated egsniAlso watch out for the reversal of
previously recorded items, such as profits or arpsirite-off of an asset.

The underaccrual or overaccrual of expensessseforesults in poor earnings quality. For
example, by underaccruing for warranty expenseingeime is overstatetlVhat to Watch Out
for: The reduction of expenses for exaggerated expeeteveries of excess costs under
contracts causing an overstatement in earnings, Alghere a higher expense provision in the
current year because of an inadequate provisiarpirevious year? This distorts the earnings
trend.Be on Guard AgainsA company taking a “financial bath” by writing wo overstated
assets all of a sudden and providing for expenddoms provisions that realistically apply to the
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future. This sometimes occurs when new managerakes tover and wants to reduce earnings,
blaming old management for a bad year, or whertineent management feels that since
operations are so bad anyway, a further decreasarmngs will not have a material negative
effect on the market pricgvhat to Watch Out foiDeferring items to an asset that should
preferably be expensed. An example is advertising.

ANALYSIS OF DISCRETIONARY COSTS

Discretionary costs can be changed at managenveitit'8/hat to Do: Examine the current level
of discretionary costs relative to previous yead @ future requirements. An index number may
be used to compare the current-year discretior@siyto the base amount. A reduction in
discretionary costs lowers earnings quality iftladisence will have a detrimental effect on the
future (e.g., advertising, research, repairs). Regendation: Analyze the trend in the following
ratios: (1) discretionary costs to sales and (2rdtionary costs to assets. If in connection with
cost-reduction program material cuts are madesicrefionary costs, earnings quality has
declined. However, cost control is warranted wHenr( prior years discretionary expenditures
were excessive and (2) competition has decreasathtérial increase in discretionary costs in a
given year may have a significant positive impattorporate earning power and future growth.
Income smoothing is indicated when discretionast€as a percentage of revenue fluctuate each
year.

EXAMPLE 5.3
The following data are supplied:
20X 20X 20X3
Sales $95,000 $125,000 $84,000
Research 9,000 14,000 3,000

The most representative year (base year) is 20@r 20X4, you believe that research is
essential for the company’s success because ofdlegical factors in the industry.

20X1 20X2 20X3
Research to sales 9.5% 11.2% 3.6%

Looking in base dollars, 20X1 represents 100. 2BX156 ($14,000/$9,000). 20X3 has an index
of 33 ($3,000/$9,000).

A red flag is posted for 20X3. Research is lowantim previous periods. There should have been
a boost in research in light of the technologigalating needed for 20X4.

ACCOUNTING ESTIMATES
The greater the degree of subjective accountinghasgs in the income measurement process, the
lower the quality of earnings. What to Do: Exanthe difference between actual experience and
the estimates employed. The wider the differertze|dwer the quality of earnings. Look at the
variation over time between a loss provision amdattual loss. A continually understated loss
provision means inaccurate estimates and/or antitbeoverstate earnings. Sizable gains and
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losses on the sale of assets may infer inaccuegieediation estimates.
Examine the trend in the following ratios:

e High estimation assets (e.qg., fixed assets) td &stets
» Cash expenses to revenue

» Estimated expenses to revenue

» Cash revenue to revenue

» Estimated revenue to revenue

» Estimated expenses to net income

» Estimated revenue to net income

Higher estimation is indicated by long-term coumstion work using the percentage-of-
completion contract method, and a material amotiastimated liability provisions.

EXAMPLE 5.4
The following information applies to a company:
20X1 20X2
Cash and near-cash revenue $98,000 $107,000
Non-cash revenue items 143,000 195,000
Total revenue $241,000 $302,000
20X 20X2
Cash and near-cash expenses $37,000 $58,000
Non-cash expenses 67.000 112.000
Total expenses $104,000 $170000
Net income $137,000 $132,000
Estimation-related ratios can now be calculated.
20X1 20X2
Estimated revenue to total revenue 59% 65%
Estimated revenue to net income 104%  148%
Estimated expenses to total expenses 64% 66%
Estimated expenses to total revenue 28% 37%
Estimated expenses to net income 49% 85%

In every case, there was greater estimation indalvéhe income measurement process in 20X2
relative to 20X1. The higher degree of estimatiesutted in lower earnings quality.

INTERNAL CONTROL AND MANAGEMENT HONESTY

Deficient internal control casts doubt upon thegnmity of the earnings stream. Look at the trend
in audit fees and in audit time over the yearstdasing trends may point to internal control and
audit problems. Examine disclosure of errors that doubt upon the integrity of financial
reporting. Are there any indicators of a dishomeghagement, such as corporate bribes, payoffs,
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or hiding of defective merchandise?

AUDITOR RELATIONS AND REPORTS

You should examine the turnover rate in auditoighHurnover rates as a result of accounting
disagreements reflect negatively on earnings qu&lthen a conflict of opinion regarding an
accounting change results in a change in auditietermine the effect on net income if the new
auditor agrees to the policy change; compare thexoeme computed under the new policy with
that computed under the old policy. Examine the typaudit opinion rendered (unqualified,
gualified, disclaimer, or adverse), and considey that format was selected. Questions to be
asked are

* What is the subject of a qualified opinion?
* Why was a disclaimer opinion called for?
* What uncertainties are present?

* Is there adequate footnote disclosure?

* Is there a significant subsequent event?

e Are there related party transactions?

CONCLUSION
Quiality of earnings involves those factors that ldanfluence investors or creditors considering
investing or giving credit to firms exhibiting tisame reported earnings. Specifically, two firms in
a given industry may report identical earnings, oay be quite different in terms of operational
performance. This is because identical earningspuagess different degrees of quality. The key
in evaluating a company’s earnings quality is topare its earnings profile (the mixture and
degree of favorable and unfavorable characteriaissciated with reported results) with the
earnings profile of other companies in the samagtrg. Analysts attempt to assess earnings
guality in order to render the earnings comparabid,to determine what valuation should be
placed upon them.

You must address the problem of evaluating egsnri competitive companies that
report substantially different net incomes. Thene@s quality of the firm reporting higher net
income may in fact be inferior if the firm is bursk with more undesirable characteristics in
earnings than its low-income competitor.

When two competitive companies use alternatie@@aating policies, you should adjust
their net incomes to a common basis in order tagedhe diversity in accounting that exists. The
best basis for adjusting earnings for comparativp@ses is to derive net income figures,
assuming that realistic accounting policies weetlus

Quality of earnings can be looked at only in teahaccounting and financial
characteristics that have an effect on the eagminvger of a firm, as shown in its net income
figure. These characteristics are complex andrigisted, and are subject to wide varieties of
interpretation depending upon your own analytitaéctive.
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CHAPTER 6

ANALYSIS OF VARIANCE ANALYSIS FOR COST CONTROL

LEARNING OBJECTIVES

After studying the material in this chapter, youl able to:

1.
2.
3.

4
5.
6. List non-financial performance measures.

Explain responsibility accounting and appreciate mportant it is for managerial control.
Distinguish among three types of responsibilityteesnand see how they are evaluated.
Calculate different types of variances for manuiidaag costs--direct materials, direct labor,
and manufacturing overhead.

. Explain the managerial significance of these vaaan

Prepare a flexible budget and explain its advantagethe static budget format.

Responsibility accounting is the system for caltgcand reporting revenue and cost information by
areas of responsibility. It operates on the pretfiat managers should be held responsible far thei
performance, the performance of their subordinaied,all activities within their responsibility ¢en
Responsibility accounting, also called profitap#iccounting and activity accounting, has the Vaiig
advantages:

(1)
)

3)
(4)

It facilitates delegation of decision making.

It helps management promote the concept of manaebye objective. In
management by objective, managers agree on a sgbaid. The manager's
performance is then evaluated based on his otttia@mraent of these goals.

It provides a guide to the evaluation of performsarnd helps to establish
standards of performance which are then used fopaoson purposes.

It permits effective use of the concept of managprog exception, which means
that the manager's attention is concentrated ornintpertant deviations from
standards and budgets.

RESPONSIBILITY ACCOUNTING AND RESPONSIBILITY CENTER

For an effective responsibility accounting systdma,following three basic conditions are necessary:

(@) The organization structure must be well definedndd@ment responsibility and authority
must go hand in hand at all levels and must bélclestablished and understood.

(b) Standards of performance in revenues, costs, aedtiments must be properly determined
and well defined.

(c) The responsibility accounting reports (or perforoeareports) should include only items that
are controllable by the manager of the respomgibiinter. Also, they should highlight items
calling for managerial attention.
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A well-designed responsibility accounting systestablishes responsibility centers within the
organization. A responsibility center is definedaaanit in the organization which has control over
costs, revenues, and/or investment funds. Regiysenters can be one of the following types:

Cost center. A cost center is the unit within the organizatwmich is responsible only for costs.
Examples include production and maintenance depatthof a manufacturing company.

Variance analysisbased on standard costs and flexible budgets vimeula typical performance
measure of a cost center.

Profit center. A profit center is the unit which is held respblesfor the revenues earned and
costs incurred in that center. Examples mighuaela sales office of a publishing company, and
appliance department in a retail store, and anra@r center in a department store. The conivibut
approach to cost allocation is widely used to meathe performance of a profit center. This topic i
covered in Chapter 7.

Investment center. An investment center is the unit within the oigation which is held
responsible for the costs, revenues, and relategstments made in that center. The corporate
headquarters or division in a large decentralizgmozation would be an example of an investment
center. This topic is covered in Chapter 8.

STANDARD COSTS AND VARIANCE ANALYSIS
One of the most important phases of responsilalityounting is establishing standard costs and
evaluating performance by comparing actual codsts thie standard costStandard costsare costs
that are established in advance to serve as tambtsmet and after the fact, to determine how wel
those targets were actually met. The standardiedsdsed on physical and dollar measures: it is
determined by multiplying the standard quantitpiinput by its standard price.

The difference between the actual costs and twedatd costs, called the variance, is
calculated for individual cost centers. Varianoalysis is a key tool for measuring performanca of
cost center.

The performance reportbased on the analysis of variances must be prefiareeach cost
center, addressing the following questions:

1. Is it favorable (F) or unfavorable (U)?

2. If it is unfavorable, is it significant enough féurther investigation? For
example, a 5% over the standard is a redflag. Heesidn to investigate is
based on the company's policy in terms of the stahgblus or minus an
allowable control limit. Current practice sets twntrol limits subjectively,
based on judgment and past experience rather tigeoranal identification of
limits. About 45 to 47 percent of the firms suneyesed dollar or percentage
control limits.
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5.
6. What is the remedial action to take?

If it is significant, is it controllable? For exalapit may be due to a strike on
the part of the supplier. A material shortage #edensuing price hike may not
be within the control of the production manager.

If it is controllable, then who is responsible fahat portion of the total
variance?
What are the causes for an unfavorable variance?

The whole purpose of variance analysis is to datermhat happened, what the causes
are, and make sure the same thing does not hagpen aThe report is useful in two
ways: (1) in focusing attention on situations irechef management action and (2) in
increasing the precision of planning and contratadts. The report should be produced
as part of the overall standard costing and regpiipsccounting system.

Figure 6.1 takes you, step by step, through @ianalysis.
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FIGURE 6.1
USING VARIANCE ANALYSIS TO CONTROL COSTS

Compute Variance
Is the Variance Yes No Action is Neede
Favorable (F)?

Noi

Is It Significant? No No Action is Neede

Yes l
No

Is It Controllable? g

No Action is Needed

Yes

A 4
What Are the Causes

NJ

A 4
Take Corrective
Action

GENERAL MODEL FOR VARIANCE ANALYSIS

Two general types of variances can be calculataohdst cost items: price (rate, spending)
variance and guantity(usage, efficiency) variance.

The price variance is calculated as follows:
Price Variance = Actual Quantity *(Actual price - Standard price)

AQ * (AP - SP)
(AQ * AP) - (AQ * SP)



The quantity variance is calculated as follows:

Quantity Actual Standard Standard
(Quantity - Quantity)* Price

Variance
(AQ-SQ) * SP
(AQ *SP) - (SQ * SP)

It is important to note four things:

1. A price variance and a quantity varianae @& calculated for all three variable cost items -
direct materials, direct labor, and the variabletipo of factory overhead. The variance is not
called by the same name, however. For exampligeavariance is called a materials price variance
in the case of direct materials, but a labor ragamce in the case of direct labor and a variable
overhead spending variance in the case of vafatilery overhead.

2. A cost variance is unfavorable (U) if tletual price AP or actual quantity AQ exceeds the
standard price SP or standard quantity SQ; a arisnfavorable (F) if the actual price or actual
quantity is less than the standard price or stanglaantity.

3. The standard quantity allowed for outputtem (3) -- is the key concept in variance anslysi
This is the standard quantity that should hava lsed to produce actual output. It is computed
by multiplying the actual output by the numbemgiit units allowed.

4. Variances for fixed overhead are of queatie usefulness for control purposes, since these
variances are usually beyond the control of thelyorion department.

We will now illustrate the variance analysis focleaf the variable manufacturing cost items.

MATERIALS VARIANCES

A materials purchase price variance is isolatethattime of purchase of the material. It is

computed based on the actual quantity purchasé puirchasing department is responsible for
any materials price variance that might occur. agerials quantity (usage) variance is computed
based on the actual quantity used. The produdgpartment is responsible for any materials
guantity variance.

Unfavorable price variances may be caused bycumate standard prices, inflationary cost
increases, scarcity in raw material supplies rieguih higher prices, and purchasing department
inefficiencies. Unfavorable material quantity vadas may be explained by poorly trained workers,
by improperly adjusted machines, or by outrightte/as the production line.

EXAMPLE 6.1
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Mighty Kings Corporation uses a standard cost syside standard variable costs for product J
are as follows:

Materials: 2 pounds per unit at $3 per poundogtunit of Product J)
Labor: 1 hour per unit at $5 peah($5 unit of Product J)
Variable overhead: 1 hour per ant3 per hour ($3 per unit of Product J)

During March, 25,000 pounds of material were pwetafor $74,750 and 20,750 pounds of
material were used in producing 10,000 units dgHed product. Direct labor costs incurred were
$49,896 (10,080 direct labor hours) and variabé&tmead costs incurred were $34,776.

It is important to note that the amount of makepurchased (25,000 pounds) differs from
the amount of materials used in production (20p@&nds). The materials purchase price variance
was computed using 25,000 pounds purchased, whbaeeasterials quantity (usage) variance was
computed using the 20,750 pounds used in producti®rtotal variance cannot be computed
because of the difference.

We can compute the materials variances asv&llo

Materials purchase price variance  AQ (AP - SP)

(AQ * AP) - (AQ * SP)

(25,000 pounds) ($2.99 - $3.00)
$74,750 - $75,000

$250 (F)

Materials quantity (usage) variance (AQ - SQ) SP
(20,750 pounds - 20,000 pounds) ($3.00)
$62,250 - $60,000

$2,250 (U)

LABOR VARIANCES

Labor variances are isolated when labor is usegroduction. They are computed in a manner
similar to the materials variances, except thahé3-column model the terms efficiency and rate
are used in place of the terms quantity and pfice.production department is responsible for both
the prices paid for labor services and the quaotitgbor services used. Therefore, the production
department must explain why any labor variancesrocc

Unfavorable rate variances may be explained bp@ease in wages, or the use of labor
commanding higher wage rates than contemplatedavordble efficiency variances may be
explained by poor supervision, poor quality workexsor quality of materials requiring more labor
time, machine breakdowns, and employee unrest.
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EXAMPLE 6.2

Using the same data given in Example 6.1 alber lvariances can be calculated as :

e Labor rate variance = AH (AR - SR)

(AH* AR) - (AH * SR)

(10,080 hours) ($4.95 - $5.00)
$49,896 - $50,400

$504 (F)

(AH - SH) SR

(20,080 hours - 10,000 hours) * $5.00
$50,400 - $50,000

$400 (V)

« Labor efficiency variance

VARIABLE OVERHEAD VARIANCES
The variable overhead variances are computed iayavery similar to the labor variances. The
production department is usually responsible fgnaniable overhead variance.

Unfavorable variable overhead spending variancag lbe caused by a large number of
factors: acquiring supplies for a price differenbnfi the standard, using more supplies than
expected, waste, and theft of supplies. Unfavorabi@ble overhead efficiency variances might be
caused by such factors as: poorly trained worlgrsr-quality materials, faulty equipment, work
interruptions, poor production scheduling, pooresugion, employee unrest, and so on.

When variable overhead is applied using direatrlddmurs, the efficiency variance will be
caused by the same factors that cause the laboerefy variance. However, when variable
overhead is applied using machine hours, inefgien machinery will cause a variable overhead
efficiency variance.

EXAMPLE 6.3
Using the same data given in Example 6.1, theblar@/erhead variances can be computed as
follows:

Variable overhead spending variance = AH (AR - SR)

(AH * AR) - (AH * SR)

(10,080 hours) ($3.45 - $3.00)
$34,776 - $30,240

$4,536 (U)

Variable overhead efficiency variance = (AH-SH S
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(10,080 hours - 10,000 hours) * $3.00
$30,240 - $30,000
$240 (V)

FLEXIBLE BUDGETS AND PERFORMANCE REPORTS
A flexible budget is a tool that is extremely usefu cost control. The flexible budget is
characterized as follows:

1. It is geared toward a range of activity eatihan a single level of activity.

2. It is dynamic in nature rather than stdiz.using the cost-volume formula (or flexible butige
formula), a series of budgets can be easily degdlfgr various levels of activity.

The static (fixed) budget is geared for only aneell of activity and has problems in cost
control. Flexible budgeting distinguishes betweadf and variable costs, thus allowing for a
budget which can be automatically adjusted (vianges in variable cost totals) to the particular
level of activity actually attained. Thus, variasmdaetween actual costs and budgeted costs are
adjusted for volume ups and downs before differershee to price and quantity factors are
computed.

The primary use of the flexible budget is to aately measure performance by comparing
actual costs for a given output with the budgetestiscfor the same level of output.

EXAMPLE 6.4

To illustrate the difference between the staticgeticand the flexible budget, assume that the
Assembly Department of Omnis Industries, Inc. iddated to produce 6,000 units during June.
Assume further that the company was able to prodnlyge5,800 units. The budget for direct labor
and variable overhead costs is as follows:

OMNIS INDUSTRIES, INC.

The Direct Labor and Variable Overhead Budget
Assembly Department
For the Month of June

Budgeted production 6,000 units
Actual production 5,800 units
Direct labor $39,000
Variable overhead costs:
Indirect labor 6,000
Supplies 900
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Repairs 300
$46,200

If a static budget approach is used the performaapat will appear as follows:

OMNIS INDUSTRIES, INC.
Direct Labor and Variable Overhead
Static Budget Versus Actual
Assembly Department

For the Month of June

Budget Actuak Variance (U or F)**

Production in units 6,000 5,800 200U
Direct labor $39,000  $38,500 $500F
Variable overhead costs:
Indirect labor 6,000 5,950 50F
Supplies 900 870 30F
Repairs 300 295 5F

46,200  $45,615 $585F

*Given.
**A variance represents the deviation of actuat éwsn the standard or budgeted cost. U and F $tand
"unfavorable” and "favorable," respectively.

These cost variances are useless, in thata@eyomparing oranges with apples. The
problem is that the budget costs are based ontiitydevel of 6,000 units, whereas the actual
costs were incurred at an activity level below (G800 units).

From a control standpoint, it makes no senseyttotcompare costs at one activity level
with costs at a different activity level. Such camigons would make a production manager look
good as long as the actual production is lesstti@budgeted production. Using the cost-volume
formula and generating the budget based on th® B&0al units gives the following performance
report:
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OMNIS INDUSTRIES, INC.

Performance ReportAssembly Department
Flexible Budget Versus Actual
For the Month of June

Budgeted production 6,000 units
Actual production 5,800 units
Cost-volume  Flexible Budget Actual Variance
formula 5,800 units 5,800 units (UorF)
Direct labor $6.50 per unit $37,700 $38,500  $800U
Variable overhead:
Indirect labor 1.00 5,800 5,950 150U
Supplies 0.15 870 870 0
Repairs _ 0.05 290 295 5U
$7.70 $44,660 $45,615  $955U

Notice that all cost variances are unfavorable dd)compared to the favorable cost variances on
the performance report based on the static buggedach.

NONFINANCIAL PERFORMANCE MEASURES

Standard costs are widely used in manufacturinyjcge and not-for-profit organizations. The

list of companies using standards as a methoddotralling costs and measuring performance
continues to grow. For a firm to improve, managsm®uld encompass nonfinancial (or

operational) measures as well as financial measesggcially those that track factors required for
world-class status. In an automated environmebgrlés a smaller proportion of product cost,

often less than 5%. Thus, traditional labor varénare of little value to management. Also, the
manufacturing process is more reliable in an autedhanvironment, and the traditional variances
tend to be minimal.

The new performance measures tend to be nonfadaaradl more subjective than standard
costs. Table 1 presents five setsohfinancial performance measurddey include statistics
for activities such as quality control, on-timdikry, inventory, machine downtime, and material
waste. Measures such@slity control and delivery performaneee customer oriented. These
are useful performance measures in all organizgtiparticularly service organizations in which
the focus is on services, not goods. A general nfmdemeasuring the relative success of an
activity compares number of successes with totaivigc volume. For example, delivery
performance could be measured as follows.
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Number of on-time deliveries

=  delivery successta

Total delivery made
The percentage of external failures may be mordtéye quality control.

Others may be production orienteReducing material waste, inventory, and machine
downtimehave been shown to improve quality and efficiendyhese nonfinancial performance
measures and measures of performance using stacaistsdare not mutually exclusive. Reducing
materials waste would eliminate an unfavorable naseusage variance, for example. Measures
such as inventory turnover and days of inventony loa used, however. Table 6.1 illustrates
nonfinancial performance measures.

TABLE 6.1
NONFINANCIAL PERFORMANCE MEASURES

Task Objective

Inventory:

Inventory levels Decrease inventory levels
Number of inventoried items Curtail number of diéfiet items

Quality control:
Number of customer complaints Reduce complaints
Number of defects Reduce defects

Delivery performance:
Delivery success rate Increase on-time deliveries

Materials waste:
Scrap and waste as a percentage of total cost &3ecserap and waste

Machine downtime:
Percentage of machine downtime Reduce downtime

CONCLUSION

Variance analysis is essential in the organizdtorihe appraisal of all aspects of the businebs T
chapter was concerned with the control of costererthrough standard costs. It discussed the basic
mechanics of how the two major variances --theepkiariance and the quantity variance--are
calculated for direct materials, direct labor, ale overhead, and fixed overhead. The ideaxiblde
budgeting was emphasized in an attempt to correwtlysure the efficiency of the cost center. We
noted that fixed overhead volume variance hasitetinusefulness at the level of a cost centeresinc
only top management has the power to expand orambtiked facilities.
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CHAPTER 7
ANALYSIS OF SEGMENTAL PERFORMANCE AND PROFIT VARIAN CE

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

1. Explain Segmental Reporting for Profit Centers.
2. Give examples of Profit Variance Analysis.
3. Analyze and evaluate sales mix.

Segmental reporting is the process of reportingyit#es of profit centers such as divisions, praduc
ines, or sales territories. Thw®ntribution approachs valuable for segmented reporting because it
emphasizes the cost behavior patterns and theotialnitity of costs that are generally useful for
profitability analysis of various segments of agamization.

SEGMENTAL REPORTING FOR PROFIT CENTERS
The contribution approach is based on the theats th

(1) Fixed costs are much less controllable tharabkr costs.

(2) Direct fixed costs anccommonfixed costs must be clearly distinguished. Dife&d costs are
those fixed which can be identified directly withparticular segment of an organization, whereas
common fixed costs are those costs that canndebéfied directly with the segment.

(3) Common fixed costs should be clearly identifesl unallocated in the contribution income
statement by segments. Any attempt to allocates ttyges of costs, on some arbitrary basis, to the
segments of the organization can destroy the dltesponsibility accounting. It would lead to unfa
evaluation of performance and misleading managg@sions.

The following concepts are highlighted in tbatcibution approach:

1. Contribution margin: Sales minus variablstso

2. Segment margin: Contribution margin minugdi (traceable) fixed costs. Direct fixed costs
include discretionary fixed costs such as certdiredising, R & D, sales promotion, and engineering

and traceable and committed fixed costs such asedation, property taxes, insurance and the
segment managers' salaries.
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1)

)

3. Net income: Segment margin less unallocateamon fixed costs.

Segmental reporting can be made by:

« Division.

 Product or product line.

* Sales territory.

* Service center.

 Sales person.

« Store or branch office.

» Domestic or foreign operations.

EXAMPLE 7.1
Figure 7.1 illustrates two levels of segmental repg:

(1) By segments defined as divisions.
(2) By segments defined as product lines of a division.

FIGURE 7.1
SEGMENTAL INCOME STATEMENT

Segments Defined as Divisions:

Total Company

SEGMENTS
Division 1 Division 2

Sales $150,000 $90,000 $60,000
Less: Variable costs:
Manufacturing 40,000 30,000 10,000
Selling and admin. 20,000 14,000 6,000
Total variable costs 60,000 44,000 16,000
Contribution margin $90,000 $46,000 $44,000
Less: Direct fixed costs 70,000 43,000 27,000
Divisional segment margin $20,000 $3,000 $17,000
Less: Unallocated common fixed costs $10,000
Net income $10,000

Segments Defined as Product Lines of Division 2

SEGMENTS
Division 2  Deluxe Model

Regular Model

Sales $60,000

$20,000

$40,000
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Less: Variable costs

Manufacturing 10,000 5,000 5,000
Selling and administrative 6,000 2,000 4,000
Total variable costs 16,000 7,000 9,000

Contribution margin $44,000 $13,000 $31,000
Less: Direct fixed cost 26,500 9,500 17,000
Product line margin $17,500 $3,500 $14,000
Less: Unallocated common

fixed costs _$500
Divisional segment margin $17,000

The segment margin is the best measure oftifieapility of a segment. Unallocated fixed cosis
common to the segments being evaluated and shelddt nallocated in order not to distort the
performance results of segments.

PROFIT VARIANCE ANALYSIS

Profit variance analysis, often callgobss profit analysisdeals with how to analyze the profit variance
that constitutes the departure between actualt @odi the previous year's income or the budgeted
figure. The primary goal of profit variance anaysi to improve performance and profitability i th
future.

Profit, whether it is gross profit in absoopticosting or contribution margin in direct costing
is affected by at least three basic items: sale®,psales volume, and costs. In addition, in a
multi-product firm, if not all products are equatiyofitable, profit is affected by the mix of pradsi
sold.

The difference between budgeted and actuatgpi®tiue to one or more of the following:

(1) Changes in unit sales price and cost, called patEsand cost price variances, respectively. The
difference between sales price variance and cog&te pvariance is often caled a
contribution-margin-per-unit variance or a grossfipper-unit variance, depending upon what
type of costing system being referred to, thatalssorption costing or direct costing.
Contribution margin is considered, however, a betteasure of product profitability because it
deducts from sales revenue only the variable dbsts are controllable in terms of fixing
responsibility. Gross profit does not reflect cestaime-profit relationships. Nor does it
consider directly traceable marketing costs.

(2) Changes in the volume of products sold summarigetieasales volume variance and the cost
volume variance. The difference between the twealisd the total volume variance.

(3) Changes in the volume of the more profitable & fesfitable items referred to as the sales mix
variance.
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Detailed analysis is critical to managemenenvimulti-products exist. The volume variances
may be used to measure a change in volume (wHiingahe mix constant) and the mix may be
employed to evaluate the effect of a change irs sale (while holding the quantity constant). This
type of variance analysis is useful when the prtsdare substituted for each other, or when products
which are not necessarily substitutes for eaclr algemarketed through the same channel.

Types of Standards in Profit Variance Analysis

To determine the various causes for a faveraltiance (an increase) or an unfavorable
variance (a decrease) in profit we need some Kiydrdsticks to compare against the actual results.
The yardsticks may be based on the prices and absie previous year, or any year selected as the
base periods. Some companies are summarizing yaofince analysis data in their annual report by
showing departures from the previous year's regarteome. However, one can establish a more
effective control and budgetary method rather tharprevious year's data. Standard or budgeted mix
can be determined using such sophisticated te@sagilinear and goal programming.

Single Product Firms

Profit variance analysis is simplest in a singledpict firm, for there is only one sales price, seeof
costs (or cost price), and a unitary sales voluineunfavorable profit variance can be broken down
into four components: a sales price variance, b@® variance, a sales volume variance, andgia co
volume variance.

The sales price variance measures the impattedirm's contribution margin (or gross profit)
of changes in the unit selling price. It is compluas:

Sales price variance =  (actual price - budgeepri x  actual sales

If the actual price is lower than the budgetedepifior example, this variance is unfavorable;ntiteto
reduce profit. The cost price variance, on therdthed, is simply the summary of price variances fo
materials, labor and overhead. (This is the surmatkrial price, labor rate, and factory overhead
spending variances). It is computed as:

Cost price variance =  (actual cost - budget costy actual sales
If the actual unit cost is lower than budgeted ,cfostexample, this variance is favorable; it tetwls
increase profit. We simplify the computation ofcprivariances by taking the sales price varianee les

the cost price variance and call it the gross4pp&i-unit variance or contribution-margin-per-unit
variance.
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The sale volume variance indicates the impadhe firm's profit of changes in the unit sales
volume. This is the amount by which sales wouldehzaried from the budget if nothing but sales
volume had changed. It is computed as:

Sales volume variance = (actual sales - budged)sal x  budget price

If actual sales volume is greater than budgeted salume, this is favorable; it tends to incrgasdt.
The cost volume variance has the same interpnetdtirs:

(Actual sales - budget sales) x  budget cost pér uni

The difference between the sales volume variandettan cost volume variance is called the total
volume variance.

Multi-Product Firms

When a firm produces more than one product, tiseagfourth component of the profit variance. This
is the sales mix variance, the effect on profiseling a different proportionate mix of produdtan

the one that has been budgeted. This variance argen different products have different contrinuiti
margins. In a multi-product firm, actual salesuwad can differ from that budgeted in two ways. The
total number of units sold could differ from theget aggregate sales. In addition, the mix of the
products actually sold may not be proportionatdéotarget mix. Each of these two different typles o
changes in volume is reflected in a separate \ea&ian

The total volume variance is divided into thwe: the sales mix variance and the sales quantity
variance. These two variances should be used toagwdhe marketing department of the firm. The
sales mix variance shows how well the departmestdiome in terms of selling the more profitable
products while the sales quantity variance measweswell the firm has done in terms of its overall
sales volume. They are computed as:

Sales Mix Variance
(Actual Sales at budget mix - Actual Sales at &chie) X Budget CM (or gross profit / unit)

Sales Quantity Variance
(Actual Sales at budget mix - Budget Sales at ludge X Budget CM (or gross profit / unit)

Sales Volume Variance
(Actual Sales at actual mix - Budget Sales at buaii X Budget CM (or gross profit / unit)

EXAMPLE 7.2

The Lake Tahoe Ski Store sells two ski models -d&lla< and Model Y. For the years 20x1 and
20x2, the store realized a gross profit of $246 &4 only $211,650, respectively. The owner of the
store was astounded since the total sales volumellars and in units was higher for 20x2 than for
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20x1 yet the gross profit achieved actually dedlin&iven below are the store's unaudited operating
results for 20x1 and 20x2. No fixed costs werkiged in the cost of goods sold per unit.

Model X Model Y
Selling Costs of Sales in Sales Selling Costs of Sales  Sales
Goods Goods in
YEAR Price Sold perunit  Units Revenue Price Seldipit Units Revenue
1 $150 $110 2,800 $420,030 $172 $121 2,640 $454,080
2 160 125 2,650 424,000 176 135 2,900 ,4810

Explain why the gross profit declined by $34,99Aclude a detailed variance analysis of price ceang
and changes in volume both for sales and cosb sdbdivide the total volume variance into change i
price and changes in quantity.

Sales price and sales volume variances measuragaet on the firm's CM (or GM) of changes in the
unit selling price and sales volume. In computivegse variances, all costs are held constant er tod
stress changes in price and volume. Cost priceeasidvolume variances are computed in the same
manner, holding price and volume constant. Als¢hgariances for the Lake Tahoe Ski Store are
computed below.

SalesPrice Variance
Actual sales for 20x2:

Model X 2,650 X $160 = $424,000
Model Y 2,900 X 176 = 510,400
$934,400

Actual 20x2 sales at 20x1 prices:

Model X 2,650 X $150 = $397,500
Model Y 2,900 X 172 = 498,800
896,300

$38,100 F

SalesVVolume Variance
Actual 20x2 sales at 20x1 prices: $896,300

Actual 20x1 sales (at 20x1 prices):

Model X 2,800 X  $150 = $420,000
Model Y 2,640 X 172 = 454,080
874,080

$22,22(0F
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Cos Price Variance

Actual cost of goods sold for 20x2:

Model X 2,650 X $125 = $331,250
Model Y 2,900 X 135 = 391,500
$722,750

Actual 20x2 sales at 20x1 costs:

Model X 2,650 X $110 =  $291,500
Model Y 2,900 X 121 = 350,900
642,400

$80,350V

Cog Volume Variance
Actual 20x2 sales at 20x1 costs: $642,400

Actual 20x1 sales (at 20x1 costs):

Model X 2,800 X $110 = $308,000
Model Y 2,640 X 121 = 319,440
627,440
$14,960U
Total volume variance = sales volume variance -ost wolume variance
= $22220F - $14,960 U = $7,260F

The total volume variance is computed as the sumrsafes mix variance and a sales quantity variance
as follows:

SalesMix Variance

20x2 Actual  20x1 Actual 20x1 Gross
Sale at Sale at Profit Variance
20x1 Mix* 20x2 Mix Diff. Per Unit %)
Model X 2,857 2,650 207 U $40 $8,280 U
Model Y 2,693 2,900 207 F 51 10,557 F
5,500 5,550 $2,277F

*This is the 20x1 mix (used as standard or budgetportions of 51.47% (or 2,800/5,440 = 51.47%)
and 48.53% (or 2,640/5,440 = 48.53%) applied tatheal 20x2 sales figure of 5,550 units.

Sales Quantity Variance
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20x2 Actual  20x2 Actual 20x1 Gross

Sale at Sale at Profit Variance
20x1 Mix* 20x1 Mix Diff. Per Unit (€)]
Model X 2,857 2,800 57F $40 $2,280 F
Model Y 2,693 2,640 52F 51 2,703 F
5,550 5,440 $4,983F

A favorable total volume variance is due to a fatte shift is the sales mix (that is from ModeloX t
Model Y) and also to a favorable increase in sasne (by 110 units) which is shown as follows.

Sale mix variance $2,277F
Sales quantity 4983 F
$7,260

However, there remains the decrease in gross.piidfit decrease in gross profit of $34,990 can be
explained as follows.

Gains Losses
Gain due to increased sales price $38,100 F80,350U
Loss due to increased cost
Gain due to increased in units sole 4983 F
Gain due to shift in sales mix 2,277 F
$45,360F  $80,350U
Hence, net decrease in gross proft =  $80,350,3605 = $34,990U

Despite the increase in sales price and volumehenthvorable shift in sales mix, the Lake Tahoe Sk
Store ended up losing $34,990 compared to 20x&. nfdjor reason for this comparative loss was the
tremendous increase in cost of gods sold, as @mstoth Model X and Model Y went up quite
significantly over 20x1. The store has to takdoseclook at the cost picture, even though only
variable and fixed costs should be analyzed inffant ¢o cut down on controllable costs. In doing
that, it is essential that responsibility be cleéixed to given individuals. In a retail busindike the
lake Tahoe Ski Store, operating expenses suchvadisiig and payroll of store employees must also
be closely scrutinized.

EXAMPLE 7.3

Shim and Siegel, Inc. sells two products, C andPoduct C has a budgeted unit CM (contribution
margin) of $3 and Product D has a budgeted Unitd€86. The budget for a recent month called for
sales of 3,000 unit of C and 9,000 units of D,ddotal of 12,000 units. Actual sales totaled 0@,2
units, 4,700 of C and 7,500 of D. Compute thessatdume variance and break this variance down
into the (a) sales quantity variance and (b) salesariance.

Shim and Siegel's sales volume variance is compelelv. As we can see, while total unit sales
increased by 200 units, the shift in sales mixitegdin a $3,900 unfavorable sales volume variance.
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Sale Volume Variance

Actual Standard
Sales at Sales at Budgeted Variance
Actual Mix  Budgeted Mix Difference CM per Unit %)
Product C 4,700 3,000 1,700 F $3 $5,100 F
Product D 7,500 9,000 1,500 U 6 9,000 U
12,200 12,000 $3,900U

In multiproduct firms, the sales volumes variasdarther divided into a sales quantity
variance and a sales mix variance. The compusatibtihese variances are shown below.

Sales Quantity Variance

Actual Standard
Sales at Sales at Budgeted Variance
Budgeted Mix Budgeted Mix  Diff. CM per Unit %
Product C 3,050 3,000 50 F $3 $ 150 F
Product D 9,150 9,000 150 F 6 900 F
12,200 12,000 $1,050F
Sale Mix Variance
Actual Actual
Sales at Sales at Standard Variance
Budgeted Mix Actual Mix Difference CM perUnit  $) (
Product C 3,050 4,700 1,650 F $3 $4,950 F
Product D 9,150 7,500 1,650 U 6 9,900 U
12,200 12,200 $4,950U

The sales quantity variance reflects the impat¢herCM or GM (gross margin) of deviations from the
standard sales volume, whereas the sales mix eariarasures the impact on the CM of deviations
from the budgeted mix. In the case of Shim andebié¢nc., the sales quantity variance came obeto
favorable, i.e., $1,050 F and the sales mix vagianaene out to be unfavorable, i.e., $4,950 U. &hes
variances indicate that while there was favoradadeease in sales volume by 200 units, it was rdadai
by an unfavorable shift in the sales mix, thaaishift from Product D, with a high margin, to Rsot

C, with a low margin.

Note that the sales volume variance of $3,900thkigigebraic sum of the following two
variances.
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Sales quantity variance $1,050 F
Sales mix variance 4,950 U

$3,900 U

In conclusion, the product emphasis on high masgles is often a key to success for multiproduct
firms. Increasing sales volume is one side oétbey; selling the more profitable products is aeot

Managerial Planning and Decision Making

In view of the fact that Shim and Siegel, Inc. eigreed an unfavorable sales volume variance of
$3,900 due to an unfavorable (or less profitablg)imihe sales volume, the company is advisedito p
more emphasis on increasing the sale of Product D.

In doing that the company might wish to:
(@ Increase the advertising budget for succeedingg®eto boost Product D sales;

(b) Set up a bonus plan in such a way that the consmissibased on quantities sold
rather than higher rates for higher margin itenah ss Product D or revise the bonus
plan to consider the sale of product D;

(c) Offer a more lenient credit term for Product D ho@urage its sale;

(d) Reduce the price of Product D enough to maint&irptesent profitable mix while
increasing the sale of product. This strategy rtakst into account the price elasticity
of demand for Product D.

SALES MIX ANALYSIS

Many product lines include a lower-margin pricedleramodel, and often a high-margin deluxe model.
For example, the automobile industry includessipioduct line low-margin energy-efficient smalisca
and higher-margin deluxe models. In an attemphdoease over-all profitability, management would
wish to emphasize the higher-margin expensive jtdms salesmen might find it easier to sell
lower-margin cheaper models. Thus, a salesman mmght his unit sales quota with each item at its
budgeted price, but because of mix shifts he cbeléar short of contributing his share of budgeted
profit.

Management should realize that
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1. Greater proportions of more profitable productsnr@gher profits.

2. Higher proportions of lower margin sales reduceralerofit despite the increase in
overall sales volume. That is to say that an uméhle mix may easily offset a favorable
increase in volume, and vice versa.

Performance Reports

Profit variance analysis aids in fixing responjbidy separating the causes of the change int fimtgi
price, volume, and mix factors. With responsibitigsting in different places, the segregation ef th
total profit variance is essential. The performamgerts based on the analysis of profit varianuest
be prepared for each responsibility center, intigahe following:

Is it controllable?

Is it favorable or unfavorable?

If it is unfavorable, is it significant enough florther investigation?
Who is responsible for what portion of the totalfppvariance?
What are the causes for an unfavorable variance?

What is the remedial action to take?

oukrwnpE

The performance report must address thess tffgpiestions. The report is useful in two
ways: (1) in focusing attention on situations irchef management action and (2) in increasing the
precision of planning and control of sales andscddte report should be produced as part of the
overall standard costing and responsibility acdogrgystem. A responsibility accounting system
should have certain controls that provide for femtttreports indicating deviations from
expectations. Management may then focus on thosatid&s (exceptions) for either
reinforcement for correction.

CONCLUSION

The contribution approach attempts to measure ¢hiermance of segments of an organization. It
classifies costs as being either direct (traceallepmmon to the segments. Only those costs that a
directly identified with the segments are allocatsxbts that are not direct to the segments aatetie
as common costs and are not allocated.

Under the contribution approach we deduct variedts from sales to arrive at a contribution
margin. The direct fixed costs are then deductenh fthe contribution margin, yielding a segment
margin. The segment margin is a measure of a ségsuneness that is also useful for long-term
planning and mix decision making.

This chapter has also been concerned with thgsemahd evaluation of profit performances. If
the responsibility is to be fixed for a profit centcomparisons of targets and attainments must be
made, with the differences fully accounted for. 1&@&s in income traceable to volume must be
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separated from changes due to prices. The effealaine changes must be further divided to reveal
the quantity factor and the mix factor.
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CHAPTER 8
EVALUATING DIVISIONAL PERFORMANCE

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

1. Compute return on investment (ROI) by means ofihéPont formula and show how
changes in sales, expenses, and assets affent/éisénnent center's performance.

2. Calculate the residual income (RI) and explain hiodiffers from ROI in measuring
divisional performance.

3. Explain how ROI and RI measures affect the divisianvestment decision.

The primary difference between centralization aaedethtralization is in the degree of freedom of
decision making by managers at many levels. Inmtegiezation, decision making is at as low a
level as possible. The premise is that the localagar can make more informed decisions than a
centralized manager. Centralization assumes deasaking must be consolidated so that
activities throughout the organization may be neffectively coordinated. In most organizations,
a mixture of these approaches is best.

The ability to measure performance is essentialdeveloping management incentives
and controling the operation toward the asdmeent of organizational goals. A typical
decentralized subunit is an investment centechvisiresponsible for an organization's invested
capital (operating assets) and the related opgratimcome. There are two widely used
measurements of performance for the investoemter: the rate of return on investment (ROI)
and residual income (RI).

RATE OF RETURN ON INVESTMENT (ROI)
ROI relates net income to invest capital. Speaific
Operating income
ROl = e

Operating assets

EXAMPLE 8.1
Consider the following financial data for a divisio

Operating assets $100,000
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Operating income $18,000

ROI = $18,000/$100,000 = 18%

The problem with this formula is that it only indtes how a division did and how well it fared in
the company. Other than that, it has very littli@drom the standpoint of profit planning.

The Breakdown of ROI -- Du Pont Formula

In the past, managers have tended to focus onlthemargin earned and have ignored the
turnover of assets. It is important to realize thetessive funds tied up in assets can be just as
much of a drag on profitability as excessive expens

The Du Pont Corporation was the first major congpn recognize the importance of
looking at both margin and asset turnover in assgshe performance of an investment center.
The ROI breakdown, known as tlbai Pont formula is expressed as a product of these two
factors, as shown below.

Operating income Operating income Sales
ROI = = X
Operating assets Sales Operating assets

= Margin x Asset turnover

The Du Pont formula combines the income statgrand balance sheet into this otherwise
static measure of performance. Margin is a meastiprofitability or operating efficiency. It is
the percentage of profit earned on sales. Thisepéage shows how many cents attach to each
dollar of sales. On the other hand, asset turnomearsures how well a division manages its assets.
It is the number of times by which the investmenassets turns over each year to generate sales.

The breakdown of ROI is based on the thesis tie profitability of a firm is directly
related to management's ability to manage asdetiertly and to control expenses effectively.
EXAMPLE 8.2
Assume the same data as in Example 8.1. Also assale®of $200,000.

Operating income $18,000
Then, ROl = e = e = 18%
Operating assets $100,000

Alternatively,
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Operating income $18,000

Margin = e = e = 9%
Sales $200,000
Sales $200,000
Turnover = e = e = 2times
Operating assets $100,000
Therefore,
ROI = Margin x Turnover = 9% x 2times

The breakdown provides a lot of insights teisibn managers on how to improve
profitability of the investment center.

Specifically, it has several advantages over tiggnal formula for profit planning. They are:

(1) Focusing on the breakdown of ROI providae basis for integrating many of the
management concerns that influence a division'satiygerformance. This will help managers gain
an advantage in the competitive environment.

(2) The importance of turnover as a key to alWeeturn on investment is emphasized in the
breakdown. In fact, turnover is just as importapeofit margin in enhancing overall return.

(3) The importance of sales is explicitly resagd, which is not there in the original formula.

(4) The breakdown stresses the possibilityrading one off for the other in an attempt to
improve the overall performance of a company. Thegn and turnover complement each other.
In other words, a low turnover can be made up yoa high margin; and vice versa.

EXAMPLE 8.3

The breakdown of ROI into its two components shtves a number of combinations of margin
and turnover can yield the same rate of returshasvn below:

Margin X Turnover = ROI
(1) 9% X 2 times =18%
(2) 6 X 3 =18
3) 3 X 6 =18
(4) 2 X 9 =18
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ROI AND PROFIT PLANNING

The breakdown of ROI into margin and turnover gigdegsional managers insight into planning
for profit improvement by revealing where weaknessast: margin or turnover, or both. Various
actions can be taken to enhance ROI. Generally,ddue:

1. Improve margin
2. Improve turnover
3. Improve both

Alternative 1 demonstrates a popular wayrgiroving performance. Margins may be
increased by reducing expenses, raising sellingegyior increasing sales faster than expenses.
Some of the ways to reduce expenses are:

(a) Use less costly inputs of materials.
(b) Automate processes as much as possibierease labor productivity.

(c) Bring the discretionary fixed costs underutiny, with various programs either curtailed
or eliminated. Discretionary fixed costs arise framimmual budgeting decisions by management.
Examples include advertising, research and devedopmand management development
programs. The cost-benefit analysis is called fioorder to justify the budgeted amount of each
discretionary program.

A division with pricing power can raise sdlliprices and retain profitability without losing
business. Pricing power is the ability to raisegsieven in poor economic times when unit sales
volume may be flat and capacity may not be fulljized. It is also the ability to pass on cost
increases to consumers without attracting domesiitimport competition, political opposition,
regulation, new entrants, or threats of producssuion. The division with pricing power must
have a unique economic position. Divisions thaermfinique, high-quality goods and services
(where the service is more important than the duestg this economic position.

Alternative 2 may be achieved by increasingssahile holding the investment in assets
relatively constant, or by reducing assets. Sontheétrategies to reduce assets are:

(a) Dispose of obsolete and redundant invgnibine computer has been extremely helpful in
this regard, making perpetual inventory methodsenfieasible for inventory control.

(b) Devise various methods of speeding upcibikection of receivables and also evaluate
credit terms and policies.

(c) See if there are unused fixed assets.
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(d) Use the converted assets obtained fromude of the previous methods to repay
outstanding debts or repurchase outstanding isstietock. The division may release them
elsewhere to get more profit, which will improvanmgin as well as turnover.

Alternative 3 may be achieved by increasirigssar by any combinations of alternatives 1
and 2.

Figure 2 shows complete details of the retafip of ROI to the underlying ratios
-margin and turnover--and their components. This heip identify more detailed strategies to
improve margin, turnover, or both.

EXAMPLE 8.4
Assume that management sets a 20 percent ROlraditetgrget. It is currently making an 18
percent return on its investment.

Operating income Operating income Sales
ROl = e S X e
Sales Operating assets Operating assets
Present situation:
18,000 200,000
18% = - X -
200,000 100,000

The following are illustrative of the strakegywhich might be used (each strategy is
independent of the other).

Alternative 1. Increase the margin while holdingnover constant. Pursuing this strategy would
involve leaving selling prices as they are and mglavery effort to increase efficiency, so as to
reduce expenses. By doing so, expenses might beaedy $2,000 without affecting sales and
investment to yield a 20% target ROI, as follows:

20,000 200,000

200,000 100,000

Alternative 2: Increase turnover by reducing itrent in assets while holding net profit and
sales constant. Working capital might be reducesbane land might be sold, reducing investment
in assets by $10,000 without affecting sales améghaeme to yield the 20% target ROI as
follows:

18,000 200,000

200,000 90,000
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Alternative 3: Increase both margin and turnovedisposing of obsolete and redundant
inventories or through an active advertising cagmpatror example, trimming down $5,000 worth
of investment in inventories would also reduceittventory holding charge by $1,000. This
strategy would increase ROI to 20%.

19,000 200,000

200,000 95,000

Excessive investment in assets is just as muchded@on profitability as excessive expenses. In
this case, cutting unnecessary inventories alguslwelt down expenses of carrying those
inventories, so that both margin and turnover myEroved at the same time. In practice,
alternative 3 is much more common than alterndtioe 2.

RESIDUAL INCOME (RI)

Another approach to measuring performance in agsiment center is residual income (RI). Rl
is the operating income that an investment cestable to earn above some minimum rate of
return on its operating assets. RI, unlike ROlansabsolute amount of income rather than a
specific rate of return. When RI is used to eatdudivisional performance, the objective is to
maximize the total amount of residual income, otaximize the overall ROI figure.

RI = Operatingincome - (Minimum required rate@turn x Operating assets)

EXAMPLE 8.5
In Example 8.1, assume the minimum required rateetifrn is 13 percent. Then the residual
income of the division is:

$18,000 -  (13% x $100,000) =  $18,000 - $13,006  $5,000

Rl is regarded as a better of measure of perforendnan ROI because it encourages
investment in projects that would be rejected uRt@l. A major disadvantage of RI, however, is that
it cannot be used to compare divisions of diffesgres. Rl tends to favor the larger divisions tiue
the larger amount of dollars involved.

Residual Income and Economic Value Added

Residual income is better known asonomic value adde(EVA). Many firms are
addressing the issue of aligning division manageeshtives with those of the firm by using EVA
as a measure of performance. EVA encourages mansgé&ycus on increasing the value of the
company to shareholders, because EVA is the vakated by a company in excess of the cost of
capital for the investment base. Improving EVA bamachieved in three ways:
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(@) Invest capital in high-performing projects.
(b) Use less capital.
(©) Increase profit without using more capital.

INVESTMENT DECISIONS UNDER ROI AND RI

The decision whether to use ROI or Rl as a measurdivisional performance affect financial
managers' investment decisions. Under the ROI adettivision managers tend to accept only
the investments whose returns exceed the divisR@5 otherwise, the division's overall ROI
would decrease. Under the Rl method, on the dtbad, division managers would accept an
investment as long as it earns a rate in excedgahinimum required rate of return. The addition
of such an investment will increase the divisi@verall RI.

EXAMPLE 8.6

Consider the same data given in Examples 8.1 &nhd 8.
Operating assets $100,000
Operating income $18,000

Minimum required rate of return 13%

ROI = 18% and RI = $5,000

Assume that the division is presented with a ptdjeat would yield 15 percent on a $10,000
investment. The division manager would not atddys project under the ROI approach since
the division is already earning 18 percentcquiring this project will bring down the present
ROI to 17.73 percent, as shown below:

Present New Project Overall
Operating assets (a) $100,000 $10,000 $110,000
Operating income (b) 18,000 1,500* 509,
ROI (b/ a) 18% 15% 17.73%

*$10,00 x 15% = $1,500

Under the RI approach, the manager would @cttee new project since it provides a
higher rate than the minimum required rate of re{5 percent vs. 13 percent). Accepting the
new project will increase the overall residual meoto $5,200, as shown below:

Present New Project Overall
Operating assets (a) $100,000 $10,000 $110,000
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Operating income (b) 18,000 1,500 19,500

Minimum required income at 13%(c) 13,000 1,306 14,300
RI (b-c) $5,000 $200 $5,200

*$10,000 x 13% = $1,300

CONCLUSION

Return on investment (ROI) and residual income @&B two most widely used measures of
divisional performance. Emphasis was placed orbteakdown of the ROI formula, commonly
referred to as th®u Pont formula The breakdown formula has several advantages theer
original formula in terms of profit planning. Théaice of evaluation systems--ROI or RI--will
greatly affect a division's investment decisions.
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CHAPTER 9
ANALYZING WORKING CAPITAL

LEARNING OBJECTIVES

After studying the material in this chapter, yoll laa able to:
Evaluate working capital.

Give examples and explain cash management.

Manage accounts receivable.
Describe how to plan and control inventory.

hrownhpE

Effective management of working capital (currergeds less current liabilities) improves returns
and minimizes the risk that the company will runrslof cash. By optimally managing cash,
receivables and inventory, a company can maxirtezeate of return and minimize its liquidity
and business risk. The amount invested in eaclemmuasset may change daily and should be
monitored carefully to ensure that funds are useétle most productive way possible. Large
account balances may also indicate risk; for exampventory may not be salable and/or
accounts receivable may not be collectible. Orother hand, maintaining inadequate current
asset levels may be costly; business may be lostehtory is too low.

Cash refers to currency and demand deposits; €koeds may be invested in marketable
securities. Cash management involves acceleradisig inflow and delaying cash outflow.
Accounts receivable management involves selectistpeers with good credit standing and
speeding up customer collections. Inventory managémvolves having the optimal order size
at the right time.

EVALUATING WORKING CAPITAL
Working capital equals current assets less culighilities. If current assets are $6,500,000 and
current liabilities are $4,000,000, working capéglals $2,500,000. Managing working capital--
regulating the various types of current assetscaneent liabilities--requires making decisions on
how assets should be financed (e.g., by short-tiedoty long-term debt, or equity); net working
capital increases when current assets are finahcedgh noncurrent sources.

Managing working capital is also evaluating tred#e-off between return and risk. If funds
are transferred from fixed assets to current aslegiglity risk is reduced, greater ability to
obtain short-term financing is enhanced, and timepamy has greater flexibility in adjusting
current assets to meet changes in sales volumeev#wit also receives reduced return, because
the yield on fixed assets exceeds that of curresgta. Financing with noncurrent debt carries less
liquidity risk than financing with current debt lzecse the former is payable over a longer time
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period. However, long-term debt often has a higlest than short-term debt because of its
greater uncertainty.

Liquidity risk may be reduced by using thedgingapproach to financing, in which assets
are financed by liabilities with similar maturitf¢hen a company needs funds to purchase seasonal
or cyclical inventory, it uses short-term finangimghich gives it flexibility to meet its seasonal
needs within its ability to repay the loan. On titeer hand, the company’'s permanent assets
should be financed with long-term debt. Becausafisets last longer, the financing can be
spread over a longer time, helping to ensure théadility of adequate funds with which to meet
debt payments.

The less time it takes between purchase andedglof goods, the less working capital
needed. For example, if the company can receiegvanaterial in two weeks, it can maintain a
lower level of inventory than if two months' leahé is required. You should purchase material
early if significantly lower prices are availabledaif the material's cost savings exceed inventory
carrying costs.

CASH MANAGEMENT
The goal of cash management is to invest excebsf@aa return and at the same time have
adequate liquidity. A proper cash balance, neixeessive nor deficient, should exist; for
example, companies with many bank accounts magderaulating excessive balances. Proper
cash forecasting is particularly crucial in a reg@s and is required to determine (1) the optimal
time to incur and pay back debt and (2) the amtwibtansfer daily between accounts. A daily
computerized listing of cash balances and trarmacéporting can let you know the up-to-
date cash balance so you can decide how best theifends. You should also assess the costs
you are paying for banking services, looking atheamcount's cost.

When cash receipts and cash payments are higithnized and predictable, your
company may keep a smaller cash balance; if gigjaidity is needed, it can invest in marketable
securities. Any additional cash should be invegtedcome producing securities with maturities
structured to provide the necessary liquidity.

Financially strong companies that are able todwrat favorable rates, even in difficult
financial markets, can afford to keep a lower lefetash than companies that are highly
leveraged or considered poor credit risks.

At a minimum, a company should hold in cash treatgr, of (1) compensating balances
(deposits held by a bank to compensate it for pnogiservices) or (2) precautionary balances
(money held for emergency purposes) plus transelséitances (money to cover checks outstanding).
It must also hold enough cash to meet its dailyireqpents. Compensating balances are either (1) an
absolute minimum balance or (2) a minimum averdogdance that bank customers must keep at the
bank. These are generally required by the banknmgpensate for the cost of services rendered.
Maintaining compensating balances will not accedeaacompany’s cash inflows because less cash wil
be available even though the amount of cash gpmremains unchanged.
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A number of factors go into the decision on howcmaash to hold, including the
company's liquid assets, business risk, debt l@relsmaturity dates, ability to borrow on short
notice and on favorable terms, rate of return, enon conditions, and the possibility of
unexpected problems, such as customer defaults.

Acceleration of Cash Inflow

To improve cash inflow, you should evaluate theseawof and take corrective action for delays in
having cash receipts deposited. Ascertain theroafjcash receipts, how they are delivered, and
how cash is transferred from outlying accounth®rhain corporate account. Also investigate
banking policy regarding availability of funds atte length of the time lag between when a check
is received and when it is deposited.

The types of delays in processing checks arénfajl float," the time required for a
check to move from debtor to creditor; (2) "proaeg$loat,” the time needed for the creditor to
enter the payment; and (3) "deposit collectiontflodne time it takes for a check to clear.

You should try out all possible ways to accelecatsh receipts including the use of
lockboxes, pre-authorized debits (PADs), wire tfenss and depository transfer checks.

-- Lockbox A lockbox represents a way to place the optimuriecbbn point near customers.
Customer payments are mailed to strategic postedfioxes geographically situated to reduce
mailing and depositing time. Banks make collectifsom these boxes several times a day and
deposit the funds to the corporate account. They fnepare a computer listing of payments re-
ceived by account and a daily total, which is foseal to the corporation.

To determine the effectiveness of using a locklyox, should determine the average face
value of checks received, the cost of operatiansrelted, reducible processing overhead, and
the reduction in "mail float" days. Because pemifgrocessing costs for lockboxes is typically
significant, it makes the most sense to use one¥oivolume, high-dollar collections. However,
businesses with high-volume, low-dollar receipts asing them more and more as technological
advances lower their per-item cost.

Wholesale lockbox@se used for checks received from ott@mpaniesAs a rule, the
average dollar cash receipts are large, and théewaf cash receipts is small. Many wholesale
lock boxes result in mail time reductions of no enttan one business day and check-clearing
time reductions of only a few tenths of one dayeyrare therefore most useful for companies that
have gross revenues of at least several millidiardaand that receive large checks from distant
customers.

A retail lockbox isthe best choice if the company deals with pllic (retail customers as
distinguished from companies). Retail lockboxesclly receive many transactions of nominal
amounts. The lockbox reduces float and transferskiaad from the company to the bank,
resulting in improved cash flow and reduced expgnse
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-- Return Envelope®roviding return envelopes can accelerate custoenaissions. On the

return envelope, you can use bar codes, ninebigié numbers, or post office box numbers.
Another option is Accelerated Reply Mail (ARM),which a unique "truncating” ZIP code is
assigned to payments such as lockbox receivabtescdded remittances are removed from the
postal system and processed by banks or thirdeparti

-- Pre-Authorized Debit€Cash from customers may be collected faster ifolatain permission
from customers to have pre-authorized debits (PADg)matically charged to the customers’
bank accounts for repetitive charges. This is ansompractice among insurance companies,
which collect monthly premium payments via PADse3& debits may take the form of paper
pre-authorized checks (PACs) or paperless automiafacing house entries. PADs are
cost-effective because they avoid the procesdlinfjihe customer, receiving and processing the
payment, and depositing the check. Using PADs doiable payments is less efficient because the
amount of the PAD must be changed each periodrendustomer generally must be advised by
mail of the amount of the debit. PADs are mostatiffe when used for constant, relatively
nominal periodic payments.

-- Wire TransfersTo accelerate cash flow, you may transfer funda/éen banks by wire

transfers through computer terminal and teleph8oeh transfers should be used only for
significant dollar amounts because wire transfes fare assessed by both the originating and
receiving banks. Wire transfers are best for infyanization transfers, such as transfers to and
from investments, deposits to an account madedielaecks are expected to clear, and deposits
made to any other account that requires immediaitahility of funds. They may also be used to
fund other types of checking accounts, such asoplaacounts. In order to avoid unnecessarily
large balances in the account, you may fund it staggered basis. However, to prevent an
overdraft, you should make sure balances are niaatan another account at the bank.

There are two types of wire transfers--pneiaited (recurring) and free-form
(nonrepetitive). Recurring transfers dotinvolve extensive authorization and are suitahfe fo
ordinary transfers in which the company designssng and receiving banks and provides its
account number. Nonrecurring transfers requiretgreantrol, including written confirmations
instead of telephone or computer terminal confiromest
-- Depository Transfer Checks (DTCBaper or paperless depository checks may be used to
transfer funds between the company's bank accolinéy. do not require a signature, since the
check is payable to the bank for credit to the camgjs account. DTCs typically clear in one day.
ManualDTCs are preprinted checks that include all infdromaexcept the amount and date;
automatedDTCs are printed as needed. It is usually bess&otie bank's printer since it is not
cost-effective for the company to purchase a priftatomatic check preparation is advisable
only for companies that must prepare a large numbeansfer checks daily.

There are other ways to accelerate cashninfilou can send bills to customers sooner
than is your practice, perhaps immediately aftex ¢inder is shipped. You can also require
deposits on large or custom orders or submit pssgfgllings as the work on the order
progresses. You can charge interest on accounesvabte that are past due and offer cash
discounts for early payment; you can also use oastielivery terms. In any event, you should
deposit checks immediately.

EXAMPLE 9.1
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C Corporation obtains average cash receipts of $20Qoer day. It usually takes five days from
the time a check is mailed until the funds arelabla for use. The amount tied up by the delay is:

5 days x  $200,000 =  $1,000,000
You can also calculate the return earned eratlerage cash balance.

EXAMPLE 9.2
A company's weekly average cash balances arelawgol

Week Average Cash Balance

1 $12,000
2 17,000
3 10,000
4 15,000
Total $54,000

The weekly average cash balance is:
$54,00C

4

= $13,500

If the annual interest rate is approximatéypgrcent, the monthly return earned on the
average cash balance is:

012
$13,500 XE =$135

If you are thinking of establishing a lockbimxaccelerate cash inflow, you will need to
determine the maximum monthly charge you will infarrthe service.

EXAMPLE 9.3

It takes Travis Corporation about seven days teivecand deposit payments from customers.

Therefore, it is considering establishing a locklsystem. It expects the system to reduce the

float time to five days. Average daily collecticea® $500,000. The rate of return is 12 percent.
The reduction in outstanding cash balandsmgrrom implementing the lockbox system is:

2 days x $500,000 = $1,000,000
The return that could be earned on these fundy&aais:
$1,000,000 x 0.12 = $120,000
The maximum monthly charge the company shpaidfor this lockbox arrangement is

therefore:
$12(,00C

=$1
12 $10,000
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You should compare the return earned on fcast to the cost of the lockbox arrangement to
determine if using the lockbox is financially adtegeous.

EXAMPLE 9.4

A company's financial officer is determining whethe initiate a lockbox arrangement that will
cost $150,000 annually. The daily average collastare $700,000. Using a lockbox will reduce
mailing and processing time by two days. The ratetwrn is 14%.

Annual return on freed cash (14% x 2 x $700,000) 96$100
Annual cost $150,000
Net advantage of lockbox system $46,000

Sometimes you need to determine whether ttckwianks in order to lower the overall costs
associated with a lockbox arrangement.

EXAMPLE 9.5

You now have a lockbox arrangement in which BartkaAdles $5 million a day in return for an
$800,000 compensating balance. You are thinkingao€eling this arrangement and further
dividing your western region by entering into caiats with two other banks. Bank B will handle
$3 million a day in collections with a compensatiradance of $700,000, and Bank C will handle
$2 million a day with a compensating balance of®600. Collections will be half a day quicker
than they are now. Your return rate is 12%.

Accelerated cash receipts

($5 million per day x 0.5 day) $2,500,000
Increased compensating balance 500,000
Improved cash flow $2,000,000
Rate of return x 0.12
Net annual savings $240,000

Delay of Cash Outlay

Delaying cash payments can help your company egraaer return and have more cash
available. You should evaluate the payees andme&terto what extent you can reasonably
stretch time limits without incurring finance chasgor impairing your credit rating.

There are many ways to delay cash payments, inglwéntralizing payables, having zero
balance accounts, and paying by dratft.

-- Centralize PayablesYou should centralize your company's payable atjmen--that is, make

one center responsible for making all paymentshiabdebt may be paid at the most profitable
time and so that the amount of disbursement flo#te system may be ascertained.

-- Zero Balance Account (ZBAJash payments may be delayed by maintaining zdandm&
accounts in one bank in which you maintain zeraras for all of the company's disbursing units
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with funds being transferred in from a master aoct@s needed. The advantages of ZBAs are
that they allow better control over cash paymentsraduced excess cash balances in regional
banks. Using ZBAs is an aggressive strategy thatires the company to put funds into its
payroll and payables checking accounts only wherpects checks to clear. However, watch out
for overdrafts and service charges.

-- Drafts. Payment drafts are another strategy for delayisgudsements. With a draft, payment
iIs made when the draft is presented for collediiothe bank, which in turn goes to the issuer for
acceptance. When the draft is approved, the compepysits the funds to the payee's account.
Because of this delay, you can maintain a loweckihg balance. Banks usually impose a charge
for drafts, and you must endure the inconvenienté&srmally approving them before payment.
Drafts can provide a measure of protection ag&iastl and theft because they must be presented
for inspection before payment.

-- Delay in Mail Youcan delay cash payment by drawing checks on rebaotks (e.g., a New
York company might use a Texas bank), thus enstinagchecks take longer to clear. You may
also mail checks from post offices that offer leditservice or at which mail must go through
numerous handling points. If you utilize the miaibt properly, you can maintain higher actual
bank balances than book balances. For instanga, fvrite checks averaging $200,000 per day
and they take three days to clear, you will hav@d$800 ($200,000 x 3) in your checking
account for those three days, even though the maseeen deducted in your records.

-- Check Clearing Youcan use probability analysis to determine the ebgaedate for checks to
clear. Probability is defined as the degree ofilib®d that something will happen and is
expressed as a percentage from 0 to 100. For dxaitigplikely that not all payroll checks are
cashed on the payroll date, so you can deposit §amds later and earn a return until the last
minute.

-- Delay Payment to Employee¥oucan reduce the frequency of payments to employegs (
expense account reimbursements, payrolls); for plarmou can institute a monthly payroll
rather than a weekly one. In this way, you haveudeof the cash for a greater time period. You
can also disburse commissions on sales when tbe&vabtes are collected rather than when sales
are made. Finally, you can utilize noncash comgersand remuneration methods (e.g.,
distribute stock instead of bonuses).

Other ways exist to delay cash payments. Instéathking full payment on an invoice,
you can make partial payments. You can also delsgnpnt by requesting additional information
about an invoice from the vendor before payindiitother strategy is to use a charge account to
lengthen the time between when you buy goods amshwbu pay for them. In any event, never
pay a bill before its due date.

EXAMPLE 9.6

Every two weeks the company disburses checks tleaabge $500,000 and take three days to
clear. You want to find out how much money can &eed annually if the transfer of funds is
delayed from an interest-bearing account that 9884 percent per day (annual rate of 14
percent) for those three days.

$500,000 x  (0.000384x3) =  $576
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The savings per year is $576 x 26 (yearly payrolls)=  $14,976

CASH MODELS
A number of mathematical models have been develtpeadsist the financial manager in
distributing a company's funds so that they pro@deaximum return to the company. A model
developed by Wiliam Baumol can determine the optmmamount of cash for a company to hold
under conditions of certainty. The objective isrimimize the sum of the fixed costs of
transactions and the opportunity cost (return foegaf holding cash balances that do not yield a
return. These costs are expressed as

M .. (©)

L)
et
where F = the fixed cost of a transaction
T = the total cash needed for the time period weal
i = the interest rate on marketable securities
C = cash balance
C* = optimal level of cash

The optimal level of cash is determined ushegfollowing formula:

EXAMPLE 9.7

You estimate a cash need for $4,000,000 over aramrgh period during which the cash account
Is expected to be disbursed at a constant rateoppertunity interest rate is 6 percent per
annum, or 0.5 percent for a one-month period. Tdmgstction cost each time you borrow or
withdraw is $100.

The optimal transaction size (the optimal basing or withdrawal lot size) and the number of
transactions you should make during the monthwviollo

- \/Z_FT _ \/2(100)(4,000000) = $400,000
, 0.005

The optimal transaction size is $400,000.

The average cash balance is:

S = B00000 = 400,000

The number of transactions required is:
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4,000,000
$400,000

10 transactions during the month.

There is also a model for cash management wésm payments are uncertain. The Miller-Orr
model places upper and lower limits on cash batand#éen the upper limit is reached, a transfer
of cash to marketable securities is made; whetother limit is reached, a transfer from securities
to cash occurs. No transaction occurs as longeasash balance stays within the limits.

Factors taken into account in the Miller-Orr moaled the fixed costs of a securities
transaction (F), assumed to be the same for b@gngell as selling; the daily interest rate on
marketable securities (i); and the variance ofydat cash flows ¢° )--(o is sigma). The
objective is to meet cash requirements at the lbp@ssible cost. A major assumption of this
model is the randomness of cash flows. The cofni$ in the Miller-Orr model are "d" dollars
as an upper limit and zero dollars at the lowett.lidvhen the cash balance reaches the upper
level, d less z dollars (optimal cash balance)ctisties are bought, and the new balance
becomes z dollars. When the cash balance equalszdbllars of securities are sold and the new
balance again reaches z. Of course, in practicenitiemum cash balance is established at an
amount greater than zero because of delays infératise higher minimum in effect acts as a
safety buffer.

The optimal cash balance z is computed &sAfsi

_3|3Fc°
Z=N\"4

The optimal value for d is computed as 3z.
z+d
The average cash balance approximétegf).

EXAMPLE 9.8
You wish to use the Miller-Orr model. The followingormation is supplied:
Fixed cost of a securities transaction $10
Variance of daily net cash flows $50

Daily interest rate on securities (10%/360) 000277

The optimal cash balance, the upper limitasicneeded, and the average cash balance
follow:

_ | 31060 _ J 3(L0)(50) :%/ 1500 _ .isea7eg
z i/4(0.000277) \ 0.001108 0.001108 1353790
= $108

122



The optimal cash balance is $108; the upper 878324 (3 x $108); and the average
cash balance is $1 108; $329 :

When the upper limit of $324 is reached, $8fi6ecurities ($324 - $108) will be
purchased to bring the account to the optimal basince of $108. When the lower limit of zero
dollars is reached, $108 of securities will be gol@gain bring it to the optimal cash balance of
$108.

MANAGEMENT OF ACCOUNTS RECEIVABLE

Accounts receivable management directly impactptbétability of the firm. It includes
determining discount policy and credit policy foamginal customers, investigating ways of speed-
ing up collections and reducing bad debts, andhgetitrms of sale to assure ultimate collection.

As part of accounts receivable management, youldlappraise order entry, billing, and
accounts receivable activities to be sure thatgrppocedures are being followed from the time
an order is received until ultimate collection. Amgathe points to consider is how the average
time lag between completing the sales transactadniravoicing the customer can be reduced.
You should also consider the opportunity cost ddiing receivables, that is, the return lost by
having funds tied up in accounts receivable instdadvested elsewhere.

Accounts receivable management involves two tgbdisat--invoicing and mail.
Invoicing floatis the number of days between the time goods dppesthto the customer and the
time the invoice is sent out. Obviously, the conypsimould mail invoices on a timely badiail
float is the time between the preparation of an invoicetaadime it is received by the customer.
Mail float may be reduced by decentralizing invegcand mailing, coordinating outgoing mail
with post office schedules, using express mailisesvor large invoices, enforcing due dates, and
offering discounts for early payment.

Credit Policies

A key concern in accounts receivable managemetgtermining credit terms to be given to
customers, which affects sales volume and collestidor example, offering longer credit terms
will probably increase sales. Credit terms haveectbearing on the costs and revenue generated
from receivables. If credit terms are tight, thenpany will have a lower investment in accounts
receivable and incur fewer bad-debt losses, buait also experience lower sales, reduced
profits, and adverse customer reaction. On ther dtdwed, if credit terms are lax, the company
may enjoy higher sales and gross profit, but ktsriscreased bad debts and a higher opportunity
cost of carrying the investment in accounts red#é/hecause marginal customers take longer to
pay. Receivable terms should be liberalized whenwant to get rid of excessive inventory or
obsolete items or if you operate in an industryimch products are sold in advance of retail
seasons (e.g., swimsuits). If your products arsipale, you should impose short receivable
terms and possibly require payment on delivery.

In evaluating a potential customer's ability to p@ynsider the customer's integrity,
financial soundness, and collateral. A customeeditsoundness may be appraised through
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quantitative techniques such as regression analykish examines the change in a dependent
variable that occurs as an independent (explanatanable changes. Such techniques are
particularly useful when you need to evaluate gdarumber of small customers. You should be
able to estimate bad debt losses reliably if yaumgany sells to many customers and has not
changed its credit policies for a long time.

Keep in mind that extending credit involves additibexpenses--the administrative costs
of operating the credit department; computer sesyiand fees paid to rating agencies.

You may find it useful to obtain references frorailecredit bureaus and professional
credit reference services as part of your custamestit evaluation. Dun and Bradstreet (D&B)
reports contain information about a company's matdibusiness, product line, management,
financial statements, number of employees, preiayment history as reported by suppliers,
current debts, including any past due, terms & aldit opinion, lawsuits, insurance coverage,
leases, criminal proceedings, banking relationshimsaccount information (e.g., current bank
loans), location, and seasonal fluctuations, ifiegple.

Monitoring Receivables
There are many ways to maximize profitability frawtounts receivable and keep losses to a
minimum. These include proper billing, factoringdaevaluating the customers' financial health.

-- Billing. Cycle billing, in which customers are billed atfelient time periods, can smooth out
the billing process. In such a system, customeifs last names starting with A may be billed on
the first of the month, those with last names b@g@gwith B on the second day, and so on.
Customer statements should be mailed within twémty-hours of the close of the billing period.

To speed up collections, you can send invoicesistomers when their order is processed
at the warehouse instead of when the merchandsgpised. You can also bill for services at
intervals when work is performed over a periodimEtor charge a retainer, rather than receiving
payment when the work is completed. In any evot, should bill large sales immediately.

When business is slow, seasonal datings, in widchoffer delayed payment terms to
stimulate demand from customers who are unablayaiptil later in the season, can be used.
-- Customer Evaluation Proced®8efore giving credit, carefully analyze customeaficial
statements and obtain ratings from financial adyiservices. Try to avoid high-risk receivables,
such as customers who are in a financially troulsiddstry or region. Be careful of customers
who have been in business less than one yearaoee 50 percent of businesses fail within the
first two years. As a rule, consumer receivablesyaagreater risk of default than do corporate
receivables. You should modify credit limits an@elerate collections based on changes in a
customer's financial health; you may want to witdharoducts or services until payments are
made and ask for collateral in support of questtenaccounts (the collateral value should equal
or exceed the account balance). If necessary, gowse outside collection agencies to try to
collect from recalcitrant customers.
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You should age accounts receivable (that is, raaktby the time elapsed since they were
billed) to spot delinquent customers and chargeast on late payments. After you compare
current aged receivables to those of prior yeadsstry norms, and the competition's, you can
prepare a Bad Debt Loss Report showing cumulaidedebt losses by customer, terms of sale,
and size of account and then summarized by departmeduct line, and type of customer (e.g.,
industry). Bad debt losses are typically higherdimaller companies than for larger ones.

-- Insurance Protection. Yamay want to have credit insurance to guard agaimgsual bad debt
losses. In deciding whether to acquire this pradactonsider expected average bad debt losses
the company's financial ability to withstand thedes, and the cost of insurance.

-- Factoring. Factor (sell) accounts receivable if that results net savings. However, you

should realize that confidential information maydigclosed in a factoring transaction. (Factoring
is discussed in Chapter 13.)

Credit Policy

In granting trade credit, you should consider yoampetition and current economic conditions.
In a recession, you may want to relax your crediicp in order to stimulate additional business.
For example, the company may not rebill customdrs take a cash discount even after the
discount period has elapsed. On the other handmay decide to tighten credit policy in times
of short supply, because at such times your comaaitle seller has the upper hand.

DETERMINING THE INVESTMENT IN ACCOUNTS RECEIVABLE
To determine the dollar investment tied up in actsueceivable, use a computation that takes
into account the annual credit sales and the leoiime receivables are outstanding.

EXAMPLE 9.9
A company sells on terms of net/30, meaning paynsemrtquired within 30 days. The accounts
are on average 20 days past due. Annual credd aag $600,000. The investment in accounts
receivable is:
50
360 x $600,000 = $83,333.28
Theinvestmenin accounts receivable represents the cost tidd tipse receivables,
including both the cost of the product and the odsapital.

EXAMPLE 9.10

The cost of a product is 30 percent of sellinggyrand the cost of capital is 10 percent of selling

price. On average, accounts are paid four montbs sdile. Average sales are $70,000 per month.
The investment in accounts receivable fthisiproduct is

Accounts receivable (4 months x $70,000) $280,000

Investment in accounts receivable [$280,000 x (8.8010)] 112,000

EXAMPLE 9.11
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Accounts receivable are $700,000. The average metnuing cost is 40% of the selling price.
The before-tax profit margin is 10%. The carryigtcof inventory is 3% of selling price. The
sales commission is 8% of sales. The investmeataounts receivable is:
$700,000 (0.40 + 0.03 + 0.08) = $700,000 (P5%357,000
The average investment in accounts receivableb@apmputed by multiplying the
average accounts receivable by the cost/sellirog patio.

EXAMPLE 9.12

If a company's credit sales are $120,000, theatalle period is 60 days, and the cost is 80% of
sales price, what is (a) the average accountsvadgeibalance and (b) the average investment in
accounts receivable?

36(
Accounts receivable turnoverﬁ =6
Creditsale: _ $12¢,00(C

Average accounts receivable= = $20,000
Turnove 6
Average invest in account receivable $20008 = $16,000

DISCOUNT POLICY

In order to determine if customers should be offex@liscount the early payment of account
balances, the financial manager has to companetum on freed cash resulting from customer’s
paying sooner to the cost of the discount.

EXAMPLE 9.13
The following data are provided:

Current annual credit sales $14,000,000

Collection period 3 months
Terms net/30
Minimum rate of return 15%

The company is considering offering a 3/10, netdBBount (that is, if the customer pays
within 10 days of the date of sale, the customéir@geive a 3% discount. If payment is made
after 10 days, no discount is offered. Total paytmaast be made within 30 days.) The company
expects 25 percent of the customers to take adyamikthe discount. The collection period will
decline to two months.

The discount should be offered, as indicatedenfofiowing calculations:

Advantage of discount
Increased profitability:
Average account receivable balance before a chanmmicy
Credit saes 14,00¢,00C
$ = $3,500,000

Accounts eceivableturnove 12+3=4
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Average accounts receivable balance after changelicy
Credit sees 14,00C,00C
| $ = $2,333,333

Average receivable turnover 12+2=6

Reduction in average accounts receivable balance ,116567
Rate of return X .15
Return $ 175,000

Disadvantage of discount

Cost of the discount 0.03 x 0.25 x $14,000,000 $ 105,000
Net advantage of discount $ 70,000

Changing Credit Policy

To decide whether the company should give credibaoginal customers, you need to compare
the earnings on the additional sales obtainedd@tiied cost of the receivables. If the company
has idle capacity, the additional earnings is tharbution margin on the new sales, since fixed
costs are constant. The additional cost of theivaoles results from the likely increase in bad
debts and the opportunity cost of tying up fundseeivables for a longer time period.

EXAMPLE 9.14

Sales price per unit $120
Variable cost per unit 80
Fixed cost per unit 15
Annual credit sales $600,000
Collection period 1 month
Minimum return 16%

If you liberalize the credit policy, you projedtat
-- Sales will increase by 40%.
-- The collection period on total accounts willnease to two months.
-- Bad debts on the increased sales will be 5%.
Preliminary calculations:

Current units ($600,000/$120) 5,000
Additional units (5,000 x 0.4) 2,000

Advantage of the change in policy
Additional profitability:

Incremental sales volume 2,000 units X Contrdvumargin per unit
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(Selling price - variable cost) $120 - $80 x  $40

Incremental profitability $80,000

Disadvantage of the change in policy

Incremental bad debts:
Incremental units x Selling price (2,000 x $120) 48200
x 0.05
$ 12,000

Bad debt percentage
Additional bad debts

The first step in determining the opportumbst of the investment tied up in accounts

receivable is to compute the new average unit@e$&vllows:

Units X Unit Cost = Total Cost
Current units 5,000 x $95 = $475,000
Additional units 2,000 x $80 = 160,000
Total 7,000 $635,000

Total cos  $63500C
= = 71
7,00C $90

New average unit cost=——
Units
Note that at idle capacity, fixed cost remains tams therefore, the incremental cost is only the

variable cost of $80 per unit. Therefore, the ayenanit cost will drop.

We now compute the opportunity cost of fun@eetl in accounts receivable:

Average investment in accounts receivable aftange in policy:

Credit sales Unit cost
........ X [ ——
Accounts receivable turnover Selling price
$840,000@ $90.71
------ X = $105,828
6 $120
@7,000units  x $120 = $840,000
Current average investment in accounts receivable:
$600,000 $95
= 39,583

X J——
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12 $120

Additional investment in accounts receivable $66,24
Minimum return x 0.16
Opportunity cost of funds tied up $10,599

Net advantage of relaxation in credit stanstard
Additional earnings $80,000
Less:

Additional bad debt losses $12,000

Opportunity cost 10,599 _ -22,599
Net savings $57,401

The company may have to decide whether tenextull credit to presently limited credit
customers or no-credit customers. Full credit ghdel given only if net profitability occurs.

EXAMPLE 9.15

Bad Debt Increase in Annual Sales if Credit
Category Percentage Collection Period Credit Policy Restrictions are Relaxed
X 2% 30 days Unlimited $80,000
Y 5% 40 days Restricted 600,000
Z 30% 80 days No credit 850,000

Gross profit is 25 percent of sales. The mimmreturn on investment is 12%.

As you decide whether credit standards shbelbosened, consider the gross profit on
increased sales versus the opportunity cost assdatath higher receivable balances and col-
lection expenses.

EXAMPLE 9.16

You are considering liberalizing the credit policyencourage more customers to purchase on
credit. Currently, 80 percent of sales are on tredd there is a gross margin of 30 percent. The
return rate on funds is 10 percent. Other reledata are:

Currently Proposal
Sales $300,000 $450,000
Credit sales 240,000 360,000
Collection expenses 4% of credit sales 5% of credit sales
Accounts receivable turnover 4.5 3

An analysis of the proposal yields of thedaling results:
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Gross profit:

Expected increase in credit sales $360,000 - $240,000 $120,000
Gross profit rate x .30
Increase in gross profit $36,000

Opportunity cost:
Average accounts receivable balance
(credit sales/accounts receivable turnover)

Expected average accounts receivable $360,000/3 $120,000
Current average accounts receivable $240,000/4.5 53,333
Increase in average accounts receivable $66,667
Return rate x 10%
Opportunity cost of funds tied up in accounts receivable $6,667
Collection expenses:
Expected collection expenses 0.05 x $360,000 $18,000
Current collection expenses 0.04 x $240,000 9,600
Increase in collection expenses $8,400
You would profit from a more liberal credit policy asléols:
Increase in gross profit $36,000
Opportunity cost in accounts receivable
(6,667)
Increase in collection expenses
(8,400)
Net advantage $20,933

To determine whether it is advantageous to engagesales campaign, you should
consider the gross margin earned, the sales discanohthe opportunity cost of higher receivable
balances.

EXAMPLE 9.17

The company is planning a sales campaign in whighilioffer credit terms of 3/10, net/45. It
expects the collection period to increase fronysays to eighty days. Relevant data for the
contemplated campaign follow:

Percent of Sales Percent of Sales
Before Campaign  During Campaign
Cash sales 40% 30%
Payment from (in days)
1-10 25 55
11-100 35 15

The proposed sales strategy will probablyeiase sales from $8 million to $10 million.
There is a gross margin rate of 30%. The ratetofmas 14%. Sales discounts are given on cash
sales.
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Without With

Sales Campaign Sales Campaign

Gross margin

(0.3 x $8,000,000) 52,400,000 0.3x 310,000,000 $3,000,000
Sales subject to

discoum

0.65 x $8,000,000 $5,200,000

0.85 x $10,006,000 $8,500,000
Sales discount x0.03 — 156,000 x0.03 - 255,000
Investunent in average

accounts receivable

o9 x $8,000,000 x 0.7 $933,333

5 x $10,000,000 x 0.7 $1,555,555
Return rate %0.14 — 130,667 x0.14 — 217,778
Net profit $2,113,333 $2,527,222

The company should undertake the sales cgmpagcause earnings will increase by
$413,889 ($2,527,222 - $2,113,333).

INVENTORY MANAGEMENT

The purpose of inventory management is to deveddipigs that will achieve an optimal
inventory investment. This level varies among iides and among companies in a given
industry. Successful inventory management minimizesntory, lowers cost, and improves
profitability.

As part of this process, you should appraise tlegjaacy of inventory levels, which
depend on many factors, including sales, liquiditygilable inventory financing, production,
supplier reliability, delay in receiving new ordeasid seasonality. In the event you have
slow-moving products, you may wish to consider alidang them at lower prices to reduce
inventory carrying costs and improve cash flow.

You should try to minimize the lead time in youngmany's acquisition, manufacturing,
and distribution functions--that is, how long ikés to receive the merchandise from suppliers
after an order is placed. Depending upon leadstiyeu may need to increase inventory or alter
the purchasing pattern. Calculate the ratio ofilee of outstanding orders to average daily
purchases to indicate the lead time for receivirtes from suppliers; this ratio indicates whether
you should increase the inventory balance or chgagebuying pattern.

You must also consider the obsolescence and spailsigof inventory. For example,
technological, perishable, fashionable, flammadute] specialized goods usually have high sala-
bility risk, which should be taken into accountmmputing desired inventory levels.

Inventory management involves a trade-off betwéercosts of keeping inventory and the
benefits of holding it. Different inventory itemary in profitability and the amount of space they
take up, and higher inventory levels result in@ased costs for storage, casualty and theft
insurance, spoilage, property taxes for largetitias, increased staffing, and interest on funds
borrowed to finance inventory acquisition. On thieep hand, an increase in inventory lowers the
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possibility of lost sales from stockouts and thedurction slowdowns caused by inadequate
inventory. Additionally, large volume purchasesutesm greater purchase discounts.

Inventory levels are also affected by short-tertarest rates. As short-term interest rates
increase, the optimum level of holding inventoryeduced.

You may have to decide whether it is more proféabl sell inventory as is or to sell it
after further processing. For example, assume tovgican be sold as is for $40,000 or for
$80,000 if it is put into further processing cogt$20,000. The latter should be selected because
the additional processing yields a $60,000 profimpared to $40,000 for the current sale.

Quantity Discount
You may be entitled to a quantity discount whercpasing large orders. The discount reduces
the cost of materials.

EXAMPLE 9.18
A company purchases 1,000 units of an item haviligj price of $10 each. The quantity discount
is 5 percent. The net cost of the item is:

Acquisition cost (1,000 x $10) $10,000
Less: Discount (0.05 x $10,000) 500
Net cost $ 9,500

Investment in Inventory
You should consider the average investment in iorgnwhich equals the average inventory
balance times the per unit cost.

EXAMPLE 9.19
Savon Company places an order for 5,000 unitseabdiginning of the year. Each unit costs $10.
The average investment is:

Average inventory (a) 2,500 units
Unit cost, $ x $10
Average investment $25,000

Quantity(Q) _ 5,000
2 2

(@)

To get an average, add the beginning balance anenilling balance and then divide by 2. This
gives the mid-value.
The more frequently a company places an otterower the average investment.

Determining Carrying and Ordering Costs
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You want to determine the costs for planning, fowag, record keeping, and control associated
with inventory. Once inventory costs are known, gan compute the amount of timeliness of
financing.

Inventory carrying costs include warehousing, hagdinsurance, property taxes, and the
opportunity cost of holding inventory. A provisidrast for spoilage and obsolescence should
also be included in the analysis. The more thentorg held, the greater the carrying cost.
Carrying cost equals:

Carrying Cost :% xC

where% represents average quantity and C is the carcgsgper unit.

A knowledge of inventory carrying costs will hglpu determine which items are worth
storing.

Inventory ordering costs are the costs of placmgraer and receiving the merchandise.

They include freight and the clerical costs incdnreplacing the order. To minimize ordering you

should enter the fewest number of orders posslbléhe case of produced items, ordering cost
also includes scheduling cost. Ordering cost equals
Q

Ordering Cost :é X P

where S = total usage, Q = quantity per order,Rardcost of placing an order.
The total inventory cost is therefore:
QC SF
—_— + —_—
2 C

A knowledge of ordering costs helps you decide haamy orders you should place
during the period to suit your needs.

A tradeoff exists between ordering and carrying<oA large order quantity increases
carrying costs but lowers ordering cost.

The economic order quantity (EOQ) is the optimunoant of goods to order each time
to minimize total inventory costs. EOQ analysisidtide applied to every product that represents
a significant proportion of sales.

2SP
EOQ=,—
Q C

The EOQ model assumes:

-- Demand is constant and known with certainty.
-- Depletion of stock is linear and constant.
-- No discount is allowed for quantity purchases.
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-- Lead time, the time interval between placingatter and receiving delivery, is a constant (that
IS, stockout is not possible).

The number of orders for a period is the usagel{&jed by the EOQ.

In the next two examples, we compute foradpct the EOQ, the number of orders, and
the number of days that should elapse before tkieander is placed.

EXAMPLE 9.20
You want to know how frequently to place ordersotwer your costs. The following information

is provided:

500 units per month
$40 per order
$4 per unit

S
P
C

EOQ= J ZEP: J 2(502)(40) = /10,000 =100 units

The number of orders each month is:

Therefore, an order should be placed aboulyeiedays (31/5).

EXAMPLE 9.21
A company is determining its frequency of ordersgmduct X.  Each product X costs $15.

The annual carrying cost is $200. The ordering 0$10. The company anticipates selling 50
product Xs each month. Its desired average invgmteel is 40.

S=50x12 =600
P =$10

_ Purchaserice x carying cos _ $15x$20C _

; = =%5
Average investment 40x$15 $

EOQ :\/ ZiP = \/2(603( 19 = \/12’5000 =,/2,400 = 49 (rounded)

The number of orders per year is:
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60C
S = —— =12 orders (rounded)
EOQ 49

The company should place an order about every ti@ys (365/12).

The Reorder Point

The reorder point (ROP) is a signal that tells yanen to place an order. Calculating the reorder
point requires a knowledge of the lead time betwaeler and receipt of merchandise. It may be
influenced by the months of supply or total dodailings on inventory to be held or inventory to
be ordered.

Reorder point is computed as follows:
ROP = lead time x average usage per unit of time

This reveals the inventory level at whicheavrorder should be placed. If a safety stock is
needed, add to the ROP.

You have to know at what inventory level \ghould place an order to reduce inventory
costs and have an adequate stock of goods witthwisatisfy customer orders.

EXAMPLE 9.22
A company needs 6,400 units evenly throughout #a&.yThere is a lead time of one week. There
are 50 working weeks in the year. The reorder geint

6,40( )
1 k =1x128= 12 t
wee 0 week 8 8 units

When the inventory level drops to 128 unitega order should be placed.

An optimal inventory level can be based on consiti@n of the incremental profitability
resulting from having more merchandise comparetieéampportunity cost of carrying the higher
inventory balances.

EXAMPLE 9.23

The current inventory turnover is 12 times. Vagatbsts are 60 percent of sales. An increase in
inventory balances is expected to prevent stocktlutis increasing sales. Minimum rate of return
is 18 percent. Relevant data include:

Sales Turnover

$800,000 12
890,000 10
940,000 8
980,000 7
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3)
[(1)/(2)] (4) (5)
Average Opportunity Cost of Increased (6)
(1) (2) Inventory  Carrying Incremental  Profitability [(5)-(4)]
Sales Turnover Balance Inventory (a) (b) Net Savings
$800,000 12 $66,667
890,000 10 89,000 $4,020 36,000 14,870
940,000 8 117,500 5,130 20,000 14,870
980,000 7 140,000 4,050 16,000 11,950

(a) Increased inventory from column 3 x 0.18
(b) Increased sales from column 1 x 0.40

The optimal inventory level is $89,000, becausestllts in the highest net savings.

Control of Stockouts

It is desirable to minimize both the cost of cargysafety stock and the costs of running out of an
item, i.e., of stockouts. Safety stock is the amairextra stock that is kept to guard against
stockouts. It is the inventory level at the time@drdering minus the expected usage while the
new goods are in transit. Delivery time, usage, rae level of safety stock are therefore
considerations in controlling stockouts.

Safety stocks protect against the losses causstbbikouts. These can take the form of
lost sales or lost production time. Safety stoakeisessary because of the variability in lead aneb
usage rates. As the variability of lead time insesathat is, as the standard deviation of theapiidip
distribution of lead times increases, the risk stakout increases, and a company will tend toy car
larger safety stocks.

CONCLUSION
To maximize cash flow, cash collections should cekerated and cash payments delayed.
Accounts receivable management requires decisionghether to give credit and to whom, the
amount to give, and the terms. The proper amouimvettment in inventory may change daily
and requires close evaluation. Improper inventoapagement occurs when funds tied up in
inventory can be used more productively elsewh&iauildup of inventory may carry risk, such
as obsolescence. On the other hand, an excedsmeigventory may result in reduced profit
through lost sales.
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CHAPTER 10
CORPORATE INVESTMENTS

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

Explain accounting aspects of an investment pautfol

Outline analytical implications.

Describe how to obtain investment information.

Compare risk versus return.

List financial assets.

List and explain real assets.

Outline how to perform portfolio analysis.

Explain features of mutual funds.

Distinguish between fundamental analysis and teahanalysis.

CoOoNOORWNE

Investment analysis is concerned with evaluatirg dbality of an existing portfolio as well as
determining what and when to buy or sell finan@all real assets. Appropriate sources of
investment information must be searched out antlaiex for optimal decision making. A risk-
return analysis is required to achieve a proper ohisecurities in the portfolio. The types of
financial assets and real assets to invest in bwignown, along with their respective advantages
and disadvantages. Diversification by investingnatual funds is also addressed. Fundamental
and technical analyses are discussed to assighsalecting the right securities at the right time
Microcomputers greatly aid in the investment anslgsocess.

ACCOUNTING ASPECTS

As per FASB No. 12, an investment portfolio is netmml at aggregate cost or market value,
whichever is lower. For marketable securities (sbermm investments), the unrealized loss is
shown in the income statement. For noncurrent invasts (long-term securities), the unrealized
loss is shown as a separate item in the stockl®ldguity section, thus bypassing the income
statement. While a security transferred betweeagoates must be transferred at the lower of
cost or market value, with a realized loss recaghin the income statement, category switching
allows for corporate flexibility in reporting futerearningsWarning: Be on guard for frequent
and questionable reclassifications, because earquglity may be adversely affected.

EXAMPLE 10.1

On November 1, 20X2, a company reclassified a ggdoom current to noncurrent that had a
cost of $28,000 and a market value of $24,00thdtdfore reported a realized loss of $4,000.

If you conclude that the real motivation behind ¢$iagtch was to avoid reflecting expected future
unrealized losses against income, you should dowdiyadjust net income in future years for
such decline, even though such losses are repastactontra to stockholders’ equity.
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ANALYTICAL IMPLICATIONS
An investment portfolio with a market value highlean cost constitutes an undervalued asset.
For example, if a portfolio has a cost of $400,@0@ a market value of $460,000, it will be
reported in the balance sheet at $400,000, butre¢héistic value for analytical purposes is
$460,000.

Special NoteDebt securities may be retained at cost, even thohgr market value is less. For
analytical purposes, value the debt investmentsazket.

Be on GuardWatch for declines in portfolio market values naltyfreflected in the accounts. An
indication of fair value is the revenue (interestome, dividend income) generated by the
portfolio. A declining trend in the percentage afr@ngs on investments to carrying value may
point to higher asset realization risk. If thers baen a subsequent event disclosure in the annual
report applicable to unrealized losses that haeeiroed on the securities’ portfolio, downwardly
adjust the investment to account for the decline.

EXAMPLE 10.2
A company reports the following information.

20X1 20X2
Investments $30,000 $33,000
Income from investments (dividends and interest) 00a, 3,200

The 20X2 annual report has a footnote titled “Sgbsat Events,” which indicates that there was
a $5,000decline in the investment portfolio as of Marcl28X3.

The ratio of investment income to total investmemt®nt down from 13.3 percent
($4,000/$30,000) in 20X1 to 9.7 percent ($3,200/$33) in 20X2, pointing to higher realization
risk in the portfolio. Further, the post-balanceethdisclosure of a reduction in value of $5,000 in
the portfolio should make you downwardly adjust tbalizability of the year-end portfolio.

Indicators of Riskiness in a Portfolio

» Volatile securities.Diversify the portfolio by industry and economiccs®. However,
volatile securities can be more profitable in d market.

» Positively correlated securitieSry to have securities that are negatively coreelatio
each other in order to add price stability to tlwtfolio. With negatively correlated
securities, some securities will go up in valuelevbthers go down in value.

* Variability in rate of return.Determine the standard deviation of the rate afrrebn the
investment portfolio.

Considerations in Selecting an Investment
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* Liquidity needs.

* Desired rate of return.

* Risk.Rule: The higher the risk, the higher the rate of retaust be.

« Tax rate. If one is in a high tax bracket, tax-freecurities may be preferred (e.qg.,
municipal bonds).

* Rate of change in price.

e Annual income.

» Future prospects.

« Maturity period. A longer maturity period meansraajer chance of price fluctuation.

* Amount of available funds.

OBTAINING INFORMATION
Prior to making an investment decision, you shdxldamiliar with economic conditions, political
environment, market status, industry surroundirgsg corporate performance. Investment
information is either descriptive or analyticBlescriptiveinformation reveals prior performance
of the economy, politics, market, and specific stuegent. Analytical information consists of
current data, including forecasts and recommendgt&s to specific securities. Both types of
investment information assist you in assessingistkeand return of a particular choice and enable
you to see whether the investment satisfies yoyectibes. “Almost free” information is
contained in newspapers and magazines.

You will have to pay for additional informatiomom a financial advisory service
publication like Value Line.Other sources of investment data include marketrimhtion and
indexes, economic and current events, and indasthycompany data.

Market Information and Indexes
Market price information provides past, present] anospective prices of securities. Data on
current and recent price behavior of stocks aréanaed in price quotations.

The Dow Jones Industrial Average is an averagth@fmarket prices of the 30 industrial
stocks having wide ownership and volume activityva$ as significant market value. Dow Jones
calculates separate averages for public utilitregisportation, and the composite.

Standard & Poor’s has five common stock indexde $&P Index compares the present
price of a group of stocks to the base prices fi®4l to 1943. The S&P indexes are industrial
(400 companies), financial (40 companies), trartgpion (20 companies), public utility (40
companies), and composite (560mpanies). S&P also has indexes for consumer apidat
goods companies as well as low-grade and high-graaienon stocks.

The New York Stock Exchange Index includes all #tecks on the exchange. The
American Stock Exchange Index reflects the priangles of its stocks. The National Association
of Security Dealers Automated Quotation (NASDAQUdR reflects activity in the over-the-
counter market. Its composite index consists oial20300 companies traded on the NASDAQ
system.

139



Barron’s has a 50-stock average as well as the averageqdrite 20 most active and 20
lowest-priced stocks. Other averages and indexespablished by some financial advisory
services. For exampl&/alue Linehas a composite of 1,700 companies as an indicafidhe
overall behavior of the stock market.

There are also indicators of bond performance.dBaelds are typically quoted for a group
of bonds of similar type and quality. Some sourcéd¥ond yield information are the Federal
Reserve, Standard & Poor’s, Moody’s, &wron’s.

Economic and Political Events

The analysis of economic and political events mlesiinformation in forecasting national and
international economic trendRecommendatiorRead the financial section of a good newspaper
(e.g.,Barron’s) and business magazines (ek@rbes).

The Federal Reserve Bulletiprovides data on the performance of the nationah@ay.
Included are a summary of business conditionsjsttat on employment and retail prices; the
Federal Reserve Board Index of industrial produtiand information about gross national
product, national income, interest rates, and yield

The U.S. Department of Commerce issues monthlySinevey of Current Businessd
Business Conditions Digedthe Surveyhas a monthly update by industry of business in&ion
about exports, inventories, personal consumptiord kbor market statistics. ThBigest
publishes cyclical indicators of economic activitgluding leading, coincident, and lagging.

Subscription services publish data of economic eorporate developments. They also
publish forecasts of business trends and detadedamic information and analysis. An example
is theKiplinger Washington Letter.

Industry and Company Analysis

You should select an industry that looks good heefoicking a particular company. You can
obtain industry data from reading an industry trgulication such as thBublic Utilities
Fortnightly. Financial advisory reports on companies, such asdard & Poor’'s and Moody’s,
may be helpful as well. Financial advisory repastgically present and analyze a company’s
financial history, current financial position, aridture expectations. For example, Dun and
Bradstreet issudsey Business Rati@ndBillion Dollar Directory.

Brokerage research reports also provide useflysagmand recommendations on industries
and companies.

Microcomputers and Electronic Data Bases

With the use of a microcomputer, you have instatess to business data and immediate
analytical ability (e.g., comparing data to predeired criteria), and you can compute a rating of
all your investments. Software exists for recor@épgieg (shares, cost, selling price, revenue),
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graphics for plotting prices, timing buys and se#lad portfolio management. Some programs
enable you to perform sophisticated fundamental ta&etinical analysis and contain price and
dividend history as well. Investment selection wafte aids in determining whether to buy or sell
a stock. Investment monitoring software permits yowkeep track of your portfolio by using
investment information in data bases. You can agld prices to the files or modifgld ones.
Dividend information is also available. Tax investih software enables you to consider the tax
aspects of certain securities. Investment progreams accommodate and track stocks, bonds,
treasury securities, options, warrants, mutualsuattd commodities.

Dow Jones News/Retrieval contains many data basgsding current and historical Dow
Jones Quotes, Corporate Earnings Estimator (earpiegshare or EPS estimates), Disclosure I
(corporate financial statements and footnote dat#gdia General Financial Services (stock
performance related ratings; comparisons to maridtators; bond, mutual fund, and money
market information), Merrill Lynch Research Seryid&eekly Economic Survey and Update
(economic data, trends, and analysis), and WadleBtHighlights. The Dow Jones Spreadsheet
Link obtains financial information, such as stoclcgs from Dow Jones News/Retrieval, and puts
them on a data disk. The data are then transfawed spreadsheet for financial analysis
calculations.

Numerous Internet services, such as MSN, AOL, ¥aloNBC, and CNNfn, provides
financial data on companies, economic informatiad arojections, money market trends, and
earnings results and forecasts. Included are Maheeand Standard and Poor’s information.

Most investment programs communicate through ceengerminals with other outside data
bases and various brokerage firms (via stock lulkiard services). To access them you need a
modem and telecommunications software (e.g., Cathgst

Standard & Poor's CompuStat tapes provides 20syafaannual financial data for more than
3,000 companies.

RISK VERSUS RETURN
Return from an investment comes from current incame appreciation in market value. The
expected return rate on a security is the weiglateztage of possible returns, weights being
probabilities. The holding period return is thealatturn you earn from holding an investment for
a specified period of time, and equals

Current income + Capital gain (or Loss)
Holding period return =

Purchase price

EXAMPLE 10.3
You invest $100 in a security, sell it for $107dasarn a cash dividend of $13.
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The holding period return is

$13 + $7 $20

Risk is the variability of possible returns apalte to an investment. Greater return is
required to compensate for higher risk. Risk cambasured by the standard deviation, which is
a measure of the dispersion of the probabilityrihistion of possible returns. The higher the
standard deviation, the wider the distribution, #ngs the greater is the investment riSgecial

Note: Be careful using the standard deviation to compmie since it is only an absolute
measure of dispersion (risk), and does not consiiedispersion of outcomes in relation to an
expected returnRecommendationn comparing securities with differing expectedures, you
should use the coefficient of variation. The caedfit of variation equals the standard deviation
for a security divided by its expected value. Thyghér the coefficient, the riskier the security.

EXAMPLE 10.4
Stock X has a standard deviation of 14.28 percadtan expected value of 19 percent. The
coefficient of variation equals

14.28%
19% 0.75
Types of Risk

* Business risk is due to earnings variability, whichy be caused by variability in demand,
selling price, and cost. It is the uncertainty sunding the basic operations of the entity.

« Liquidity risk is the possibility that an asset mayt be able to be sold for its market value
on short notice.

» Default risk is the risk that the borrower will nbé able to pay interest or principal on
debt.

* Market risk applies to changes in stock price causechanges in the stock market as a
whole, regardless of the fundamental change imgeay's earning power.

* Interest rate risk applies to fluctuation in thdueaof the asset as interest rate, money
market, and capital market conditions change. ésterate risk applies to all investment
instruments, such as fixed income securities. kkample, a decline in interest rates will
result in an increase in bond and stock prices.

e Purchasing power risk applies to the possibilitgt tiiou will receive less in purchasing
power than originally invested. Bonds in particuéae affected by this risk, since the
issuer will be paying back in cheaper dollars dy@m inflationary period. However, the
return on common stock tends to move with thetioftarate.

» Systematic risk is nondiversifiable, resulting ituations beyond management’s control,
and is thus not unique to the particular secuBtyamples are interest rates, purchasing
power, and market risks.

* Unsystematic risk is the portion of the securityisk that is controlled through
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diversification. It is the risk unique to a givescarity. Examples are liquidity, default, and
business risks. Most of the unsystematic risk cardiversified away in an efficiently
constructed portfolio.

FINANCIAL ASSETS

Investments may be in the form of financial assatsreal assets. The former comprise all
intangible investments representing equity ownersifi a company, providing evidence that
someone owes you debt, or your right to buy or aellownership interest at a later date.
Financial assets include common stock, preferredkstbonds, options and warrants, mutual
funds, certificates of deposit, treasury bills, coencial paper, commodity and financial futures,
savings accounts, and money market funds. Realsassethose that physically can be touched,
including precious metals and real estate. Realsisse discussed in the next section.

Short-term securities (to be held one year or) lease minimal risk and provide liquidity.
Long-term securities (to be held for more than gear) usually are invested in for capital
appreciation and annual income.

Common Stock

Common stock is the equity investment representimgership of a company. The margin
requirement iS50 percent for common stock. Advantages of owning comistock are voting
rights, appreciation in stock price, receipt ofidiinds, and a better hedge against inflation than
fixed-income obligations. Disadvantages of commimels ownership are a decline in stock price
in bearish markets, lack of sizable dividends, higther risk than debt securities and preferred
stock, since you are the last to be paid in coediguidation.

Types of Common Stock

e Blue chip stockThis is common stock of high-quality companies vathong record of
earnings and dividends. They are typically held doilong term, have low risk, and
generate modest but dependable return. An examjiv.

e Growth stocksThese have a long record of higher-than-averagengg: Typically there
is a low dividend payment, since funds are retafioedxpansion. They grow faster than
the economy and industry. An example is high-t@ohst

* Income stocksThese stocks are suitable for those wishing higherent income instead
of future capital gains with minimal risk. These above-average returns and dividend
payouts. Examples are utility stocks.

* Cyclical stocksThese are stocks that fluctuate in price dependimgconomic changes.
An example is airlines.

« Defensive stockshese are basically not affected by downswinghé ldusiness cycle;
they are recession-resistant. An example is consprogucts.

* Speculative stocksThese do not have a track record of high earnimgs dividends.
While profits are uncertain, they do have the poaéfor providing a substantial return.
Speculative stocks are for you if you are willirgg dccept substantial risk in return for
potentially high return. An example is cancer-rmedhpharmaceuticals.
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* Penny stocksThis refers to some over-the-counter stocks of hglhand low quality that
nevertheless have potential for high return. Soreecm the way toward failure, while
others have just entered the market and are auahving.

Preferred Stock
Preferred stock is a hybrid of common stock anddsotft is an equity investment (with no voting
rights), but has many characteristics of a bongeis¥he amount of dividend is typically fixed.

There is an 80 percent dividend exclusion foideirds received on stock. Preferred stock
is riskier than bonds, and as such has a highemrd®referred stockholders take precedence over
common stockholders in the receipt of dividends anthe event of liquidation. There is no
maturity date, but preferred stock is often conlerinto common stock. Preferred stock may be
callable at the company’s option, and it generpligvides only dividend income rather than
significant appreciation in price.

_ Annual stated dividend income
Preferred stock price

Preferred dividend yield

Bonds

A bond represents a long-term obligation to payabgorporation or government. Bonds are
typically in $1,000 denominations. You can buy ell & bond before maturity at a price other
than face value. Investment in bonds can providewibh both interest income and capital gains.
Interest rates and bond prices move in opposieetims. A decrease in interest rate will result in
an increase in bond price. Bonds are good for firedme.

Corporate bonds have more risk than governmentidobecause companies can fail. A tax
disadvantage to bonds is that interest incomellistixed, while there is an 80 percent dividend
exclusion.Recommendationf you want stability in principal, buy variableteabonds, since the
interest rate is changed to keep the bonds aQmsadvantages of bond investment are constancy
of interest income over the life of the bond, daseein purchasing power during an inflationary
period, sensitivity of prices to interest rate gyginand less marketability in the secondary market
compared to stocks.

Convertible Securities

Convertible securities may be converted into comrstotk at a later date. Two examples of
these securities are convertible bonds and cobleenqpreferred stock. These securities provide
fixed income in the form of interest (convertiblenadls) or dividends (convertible preferred stock).
You also benefit from the appreciation value of¢cbenmon stock.

Warrants

A warrant permits you to purchase a given numbeshafes at a specified price during a given
time period. Warrants are typically good for sel/gears. They are often given as sweeteners for
a bond issue. Warrants are not frequently issuati age not available for all securities. There are
no dividend payments or voting rights. A warrantnpies you to take part indirectly in price
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appreciation of common stock and to derive a chgitia.

When the price per common share rises, you mdweregell the warrant (because it also
increases in value) or exercise it to obtain stdckding in warrants is speculative because of the
possibility of variability in return, but the potiad for high return exists.

EXAMPLE 10.5

A warrant in ABC Company stock permits you to bungshare at $10. If the stock rises in price
prior to the expiration date, the warrant increasesgalue. If the stock drops below $10, the
warrant loses value.

The warrant’s exercise price is typically constawver its life. But the price of some warrants may
increase as the expiration date becomes closerciEgeprice is adjusted for stock splits and
stock dividends.

Selling price — Purchase price
Years

Return on a warrant =

Average investment

EXAMPLE 10.6
You bought a warrant for $18 and sold it for $3@iathree years. Your return rate is:

$30 - $18

................ = $4/$24 = 16.7%
($30 + $18)/2

Warrants are a speculative investment becauseudlaie depends on the price of common stock
they may be exchanged for. The value of a warranés as the related stock’s price varies.

Value of a warrant = (Market price of common stedkxercise price of warrant) x Number of
common shares bought for one warrant

EXAMPLE 10.7
The exercise price of a warrant is $40. Two waga@tual one share. The stock has a market
price of $58.

Value of a warrant = ($58 - $40) x 0.5 = $9

Options

An option allows for the purchase of a security gosperty) at a certain price during a specified
time period. An option is neither debt nor equltyis an opportunity to take advantage of an
expected change in the price of a security. Theooptolder has no guaranteed return. The
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option may not be attractive to exercise, sincentheket price of the underlying common stock
has not risen, for example, or the option timeqeemay elapse. If this occurs, you will lose your
investment. Thus, options involve considerable. risk

A call is an option tdouy,whereas g@utis an option tcsell, a security at a specified price by
a given date. Calls and puts can be bought in rdotsd typically 100 shares. They are usually
written for widely held and actively traded sto€lalls and puts are an alternative investment to
common stock. They provide leverage opportunity anel speculative. You do not have to
exercise a call or put to earn a return. You caddrthem in the secondary market for their value
at the time.

In purchasing a call you have the opportunity takena substantial gain from a small
investment, but you risk losing your entire investinif the stock price does not increase. Calls
are in bearer form, with a life of one to nine mmtCalls have no voting rights, ownership
interest, or dividend income. However, option cacts are adjusted for stock splits and stock
dividends. The value of a call rises as the unthgylgommon stock increases in market price.

Value of call = (Market price of stock - Exercisacp of call) x 100

EXAMPLE 10.8
The market price of a stock is $60, with an exerpisce of $53.

Value of call = ($60 - $53) x 100 = $700

EXAMPLE 10.9

You have a three-month call option permitting yowbtly 700 shares of a company’s stock at $15
per share. Within the time period, you exercisedpgon when the market price is $23. The gain
is $5,600 ($8 X 700). If the price had declined@mained at $1per share you would not have
been able to exercise the call option, and wowle tast the entire cost of the option.

In purchasing a call you buy common stock foraation of the cost of purchasing regular
shares. Calls are bought at a much lower price ¢bammon stock. Leverage exists, since a little
change in common stock price can result in a sigmit change in the call option’s price. Part of
the percentage gain in the call price is the spgigal premium applicable to the remaining time
period on the call. Calls let you control 100 skaoé stock without making a significant dollar
investment.

EXAMPLE 10.10

A stock has a price of $35. You can for $300 puseha call that permits the acquisition of 100
shares at $35 each. The stock prices goes to $&/hich time you exercise the call. The profit is
$22 on each of the 100 shares of stock in the aal, total of $2,200, on an investment of only
$300. The net return is 633 percent [($2,200 - $3300].

As previously mentioned, your return on a put comksn stock price declines.
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Value of put = (Exercise price of put - Market priof stock) x 100

EXAMPLE 10.11

Stock price is $40. You acquire a put to sell 168rss of stock at $40. The cost of the put is
$250. When stock price goes to $27, you exercise the T profit is $1,300 ($13 X 100).
Your net gain is $1,050 ($1,300 - $250). Your metim is 420 percent ($1,050/$250).

Investment strategies with calls and puts incluel#ging, straddles, and spreads. If you own a calll
and put option you cahedgeby holding on to two or more securities to loweskrand at the
same time earn a profit. It may involve purchasngtock and later buying an option on it. For
instance, a stock may be acquired along with vgriincall on it. Further, a holder of a security
that has increased in price may acquire a putibhg labout downside risk protection.

Straddlingintegrates a call and put on the identical secwitl the same exercise price and
exercise date. It is employed by a speculatorngadin both sides of the market. The speculator
looks to a significant change in stock price in adirection in order to earn a gain exceeding the
cost of both options. But if the large change iegs does not occur, there is a loss equal to the
cost of the options. A straddle holder can incresseand earning potential by closing one option
prior to closing the other.

With aspread,you buy an option (long position) and write an opt{short position) in the
same security using call options. There is higk aisd a potential for high return. With a spread,
you buy one call and sell another. The net profitfa spread position depends on the change
between two option prices as the stock price irsgea@r decreases.

Straddles and spreads are not traded on listdtheges, but rather must be bought through
brokerage houses and members of the Put and @d&ieBr and Dealers Association.

Futures Contracts

In the futures market you can trade in commodited financial instruments. A future is a
contract to buy or sell a specified amount of amifor a certain price by a given date. The seller
of a futures contract agrees to deliver the itertheobuyer of the contract, who agrees to buy the
item. In the contract are specified the amounyat@n, method, quality, expiration date, manner
of delivery, and exchange to be traded in.

Commodity contracts are assurances by a selladetver a commodity (e.g., wheat).
Financial contracts are seller agreements to dediviamancial instrument (e.g., Treasury bill) or a
given amount of foreign currency. Futures are higk-investments partly because they depend
on international economic conditions and the vielatature of prices.

A “long position” is buying a contract in the hopleat the price will increase. A “short
position” is selling a contract with the expectatthat the price will decline. The position may be
terminated by reversing the transaction. For exajrpke long buyer may subsequently become a
short seller of the same amount of the commoditfinancial instrument. Practically all futures
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are offset prior to delivery.

A futures contract can be traded in the futuresketa Trading is accomplished through
specialized brokers, and some commodity firms dabl in futures. Fees depend on the contract
amount and the price of the item.

Commodities futures

Commodity contracts may last up to one year. Thamee standardized unit sizes of some
commodity contracts (e.g., 50,000 pounds for cQttdiou can invest in a commodity directly,
indirectly through a mutual fund, or by a limitedrmmership involved in commodity investments.
The latter is more conservative, because risk tisagp among many owners and professional
management runs the limited partnership. You may km commodity trading for high rates of
return and as an inflation heddg®&commendatiort.o reduce your risk, diversify your portfolio.
Commodity and financial futures are traded in thec&@yo Board of Trade, which is the largest
exchange. There are other exchanges, some spegiafizgiven commodities (e.g., New York
Cotton Exchange).

The return on futures contracts is in the forncapital gain because no current income is
earned. There is high return potential due to praatility of the commodity and leverage effects
from low margin requirements. But if things go tbpposite way, the entire investment in the
form of margin can be lost rapidly.

Return on commodity contract = __ Sellipgce — Purchasprice
Margin deposit

EXAMPLE 10.12
You buy a commodity contract for $30,000 giving argin deposit of $6,000. You sell the
contract for $32,000.

$32,000 — $30,000 $2,000
Return on commaodity contract = e - -— = 033
$6,000 $6,000

The margin on a commodity contract is low, typicdilom 5 percent to 10 percent of the
contract’s value.

Financial futures

Financial futures may relate to interest rate fesyrforeign currency futures, and stock-index
futures. As a result of instability in interest aexichange rates, financial futures can be used to
hedge. They can also be used to speculate, becuke possibility of major price changes.
There is a lower margin requirement with financiddan with commodities. For example, the
margin on a U.S. Treasury bill is about 2 percé&iat the most part, financial futures are for
fixed-income debt securities to hedge or speculatmterest rate changes and foreign currency.
With an interest rate futures contract, you hawe right to a certain amount of the applicable
debt security at a subsequent date (typically noentban three years). Examples are Treasury
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bills and notes, certificates of deposit, and consrakpaper.

The value of interest rate futures contractsnsatlly linked to interest rates. For instance, as
interest rates decrease, the contract’s value asege As the price or quote of the contract
increases, the buyer of the contract gains, whéestller loses.

If you are a speculator, financial futures areaative because of the possibility of a
significant return on a small investment. But thisrenuch risk to interest futures because of their
volatility, along with significant gain or loss pottial.

With a currency futures contract you have thetrigha certain amount of foreign currency
at a later date. The contracts are standardizedeocondary markets exist. Currency futures are
expressed in dollars or cents per unit of the edlddreign currency. The delivery period is usually
no more than one year. There are standardizedhtyadits for different currencies (e.g., the
British pound has a 25,000 trading unit).

EXAMPLE 10.13

Assume a standardized contract of $100,000. In Mgz buy a currency futures contract for
delivery in July. The contract price is $1, or ZBe total value of the contract is $50,000, and the
margin requirement is $6,000. The pound strengthatis£1.8 equal $1. Thus, the value of your
contract rises to $55,55@roviding you with a return of 92.6 percent. Howgvethere was a
weakening in the pound, you would have incurreaisa bn the contract.

A stock-index futures contract is tied to a bretoick market index (e.g., S&P 500 Stock
Index, New York Stock Exchange Composite Stock xpd€hey permit you to take part in the
general change in the entire stock market. Youraedfect purchasing and selling the market as a
whole instead of a specific securit¥hen to Uself you believe there will be a bull market but
are uncertain as to which individual stock willrease, buy (long position) a stock-index future.
There is high risk involved, however.

REAL ASSETS
Real (tangible) assets are those that physicalst é&.g., can be touched). They include real
estate, precious metals, gems, collectibles, commetals, and oil. We will discuss here only the
first two, since they are relevant for corporateestors.

Real property can be used to diversify a portfaioce it typically increases in value when
financial assets are decreasing in value. Disadgast of tangible assets are that there is less
liquidity (a secondary market does not always gxgtaler commission rates are higher than with
financial assets, there may be storage and inseireosts, a substantial capital investment is
required, and no current income is provided (exé@ptental real estate).

Real Estate

149



Real estate ownership can take the form of resagmioperty, commercial property, raw land,
limited partnership in a real estate syndicate, @ndership of shares in a real estate investment
trust (REIT).

Real estate generates capital appreciation pate®bme types of real estate investment
property (residential and commercial) provide ahnoneome. Advantages of investing in real
estate are building equity, high vyield, inflatioredge, and leverage opportunity. Leverage
improves earnings when the return earned on boxddwels is greater than the after-tax interest
cost. Disadvantages of investing in real estatgassible governmental regulation (e.g., building
codes), high property taxes, possible losses fignty declines in value, and limited marketability.

Commercial and industrial properties have difigriegrees of risk depending on the tenants.
There are also significant operating expenses.

Raw land has the highest risk but possesses dategt return potential. There is no annual
income; return is from appreciation in value.

REITs issue shares to obtain investment, whichgaleith borrowed funds is put into long-
term mortgages and real estate projects. REITsiailar to mutual funds, and are traded on the
exchanges or over the counter. Real estate invaesttnests have liquidity because of the
existence of a secondary market.

A limited partnership (real estate syndicate) isvasheltered investment with capital gain
potential. The general partner (decision makef$ galrticipation units to limited partners (whose
obligations are typically limited to their investnts). Besides making cash investments, the
partnership often incurs debt in the acquisition ppbperties. The advantage of a limited
partnership is the greater and more diversifiedihgk. Disadvantages of a limited partnership are
that limited partners have minimal control overhaii¢s, high fees are charged by the general
partner, foreclosure can occur if borrowed amouwts not paid, and there is no secondary
market, which precludes their sale.

Considerations in a Real Estate Arrangement

* Possible lawsuits against the partnership

* Prior performance

* Previous delays in paying limited partners

* Where funds are invested (e.g., identifiable oncemtifiable property)

*  Whether the limited partnership investment is mhpbr privately traded

Precious Metals

Precious metals (e.g., gold and silver) are velatvestments, but they do furnish a hedge against
inflation. The price of precious metals typicallycreases during troubled times because of
investor uncertainty and decreases during statdeliqgiable periods. When interest rates are high,
it is expensive to invest in gold or silver. Predanetals are liquid (have international markets)
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and are not periodically taxed.

Gold

Gold acts as an inflation hedge and is a good imesg when there is a depreciation in paper
currency and when interest rates are low. Goldcéflyi reacts opposite to the way in which
common stock does. Gold may be acquired directhndirectly (e.g., shares in a gold mine).
Investment in shares gbld mines does provide portfolio diversificatiddisadvantages of gold
investment are high storage cost, high transaciists, no dividend revenue, price volatility, and
the fact that some types of gold are in bearer fdimadvantage to owning gold is the possibility
of large appreciation in price.

Silver

The return from silver comes from capital apprearatWhile silver is much lower in price than
gold, there is a relatively higher carrying costuymay also buy stock in silver mining companies.

PORTFOLIO ANALYSIS
The investment portfolio should be diversified imt@any different types of securities in different
industry groups as well as international market®akanced portfolio contains stocks, bonds, real
estate, money market (e.g., commercial paper)jqueaenetals, and options. There is a trade-off
of return and risk. Portfolio risk can be minimizby diversifying. The degree of reduction in
portfolio risk depends on the correlation betwdendssets being combined.

EXAMPLE 10.14
A portfolio has a risk-free rate of 10 percent, kedrportfolio return of 14 percent, and beta of
0.9. The expected rate of return is

10% + 0.9(14% - 10%) = 13.6%

Note: A feasible portfolio that offers the highest exjgelcreturn for a given risk or the least risk
for a given expected return is called an efficigmttfolio.

MUTUAL FUNDS
Mutual funds represent investmeint a professionally managed portfolio of securitieuY
receive shares of stock in a mutual fund investnoamhpany. Advantages are diversification,
excellent management, more informed decisions, (sizg, bid buys may influence the price of a
stock up), ownership in many securities with midicapital investment, dividend reinvestment,
check writing options, and easy record keepingis(idone by the fund). Disadvantages are
commission charges and professional managementGeeerally, mutual fund performance has
not materially done better than the market as aleviidowever, certain mutual funds are well
known for excellent performance over the yearsassd by independent sources Ilkerbesand
Moneymagazine.

Mutual funds may be classified by type dependingoganization, fees charged, methods of
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trading funds, and investment purpose. With opeahfeinds, you can purchase from and sell

shares back to the fund itself. On the other haloded-end funds have a fixed number of shares
outstanding. These shares are traded similarlypton@on stock in secondary markets. All open-

and closed-end funds charge management fees. uodd tharge sales commissions while no-

load funds do not.

There are also specialized mutual funds (e.g.,emanarket fund). Mutual funds may have
different investment purposes: growth, safety anwbrne, capital appreciation, and growth plus
income, for instance. You may invest in index funolcontrol portfolio risk and assure market
performance. An index fund follows the change se&ected broad market index (e.g., Standard
& Poor’s 500) by holding investment commitmentshia same proportion as those that comprise
the index itself.

Types of Mutual Funds

« Growth.The purpose is capital appreciation. The stockssited in have growth potential,
but greater risk.

* Income. The objective is to obtain current income (e.gyviddéinds, interest income).
Typically, the portfolio comprises high-dividendrmamon stock, preferred stock, and debt
securities. Generally, high-quality securities laoeght.

e Balanced.These funds provide capital gains and current imcofrhigh percentage of the
portfolio is in high-quality common stock to acleeeapital appreciation with a lower
percentage in fixed income securities. There isfa seturn with minimal risk. It is a
hybrid between growth and income funds.

* Bonds.An investment is made in different types and qealibf bonds. Interest income is
the paramount concern. The funds provide liquidggfety, and diversification. Some
bond funds invest only in municipal securities taon tax-free income.

* Money market.These funds invest in short-term money market #@#sirsuch as
commercial paper, so there is liquidity with lovski Usually the return on the fund
exceeds what can be earned on a bank account.

A fund may invest in only one industry (e.g., fityeSelect) or a group of industries. They try
to maximize the rate of return, but higher riskissially involved.

The return from mutual funds comes in the formdaidends, capital gain, and change in
capital or net asset value (NAV) of the fund.

Dividends + Capital Gain Distribution + Change in NesétsValue
Beginning Net Asset Value

Holding Period Return -

FUNDAMENTAL ANALYSIS
Fundamental analysis evaluates a stock by analytisgcompany’s financial statements. It
considers overall financial health, economic antitipal conditions, industry factors, and future
outlook of the company. It tries to determine wieetlstock is overpriced, underpriced, or
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correctly priced. Financial statement analysis ples you with much of the data you require to
forecast earnings, dividends, and selling price.

You have to look at economic risk. What is theeffof business cycles on the firm? Business
cycles arise from three conditions: (1) changedemand; (2) diversification of customer base;
and (3) product diversification. The greater thearges in product demand, the more the
company is affected by the business cycle, andttieigreater the profit variability.

Fundamental analysis is discussed in detail in @nap, 5, and 6.

TECHNICAL ANALYSIS
According to technical analysis, the market camptaglicted in terms of direction and magnitude.
You can evaluate the stock market by employing mooge indicators, including studying
economic factors within the marketplace.

Stock prices tend to move with the market becabeg teact to numerous demand and
supply forces. You may attempt to forecast sharitprice changes to properly time purchase
and sale of securities. You try to recognize amday pattern in prices or a relationship between
stock price changes and other market data. Youatsmemploy charts and graphs of internal
market data, such as price and volume.

The two major techniques of technical analysiskaseindicators and charting.

Key Indicators

Key indicators of market and stock performance uitel trading volume, market breadth,
Barron’s Confidence Index, mutual fund cash posjtghort selling, odd-lot theory, and the Index
of Bearish Sentiment.

Trading volume

A reflection of the health of the stock market lie tnumber of shares traded. Price follows
volume. For instance, increased price usually acevth increased volume. Trading volume is
based on supply-demand relationships and indicatadket strength or weakness. A strong
market occurs when volume rises as prices increAseieak market occurs when volume
increases as prices decrease. If the demand ofstwek offerings exceeds the supply, stock
prices will increaselNote: Supply-demand evaluation is more concerned withsttwet term than
the long term.

Volume is closely tied into stock price changebullish market occurs when there is a
new high on heavy volume. But a new high with liglatding volume is considered temporary. A
new low with light volume is deemed significantlgtter than one with high volume, since fewer
investors are involved. A bearish situation oconhen there is high volume with the new low
price.

Watch out for a “selling climax,” when prices dease for a long period at an increased
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rate, coupled with increased volume. Subsequetiid@limax, we expect prices to increase, and
the low at the point of climax is not anticipatedie violated for a long time. A selling climax
usually happens at the end of a bear market.

When prices have been going up for several mprthew price increase coupled with
high volume is a bearish indicator.

An upside-downside index shows the differencevbeh advancesnd decreases in stock
volume typically based on a 10-day or 30-day mowangrage. The index assists in predicting
stock market turning points. A bull market contiaumly where buying pressures continue to be
strong.

The final stage of a major increase in stockepiscreferred to as the “exhaustion move.”
It takes place when there is a rapid decline imw@land price. A trend reversal is indicated.

Market breadth

Market breadth refers to the dispersion of a gemeiee increase or decrease, You can use it as
an advance reflection of major stock price declioesadvances. It can be used to analyze the
prime turning points of the marken the basis of stock market cycles. A bull marke ieng
time period in which securities approach their kiglowly, with the individual peaks increasing as
market averages approach a turning point. In at@aket, many stock prices decrease materially
in a short time period. Market weakness occurs whanystocks are decreasing in prices while
the averages increase. In forecasting end of a bear market, the degree of stock seling i
considered.

A breadth measure looks at the activity of a bemaange of securities than does a market
average (e.g., Dow Jones Industrial). The Dow Jstmsks are not representative of the whole
market, since the average is weighted toward laogepanies. Hence, all stocks on an exchange
may be analyzed by considering advances and decline

The Breadth Index computes on a daily basis gteadvances or declining issues on the
New York Stock Exchange. Net advances is a posditye. The amount of strength depends on
the spread between the number of advances andake&liecommendation.ook at relevant
figures inThe Wall Street Journal.

Net advances or declines
Number of securities traded

Breadth index =

Advances less declines typically move in the sdirection as a popular market average.
However, they may go in the opposite direction aharket peak or bottom. Breadth analysis
concentrates on change instead of le8elggestionChart the Breadth Index against a market
average (e.g., Dow Jones Industrial). In most caélseg move togetherCaution: In a bull
market, carefully watch an extended divergence &etwthe Breadth Index, such as where it
drops gradually, to new lows and the Dow Jonesh sa€ where it goes to new highs.
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RecommendationCompare the Breadth Index for the current perioc tmase year. When the
Breadth Index and Dow Jones Industrial Average laoth dropping, it points to market
weakness.

EXAMPLE 10.15
Net declines are 24 on securities traded of 1,T66.Breadth Index is -2.1percent (-24/1,160).

A possible sign to the end of a bull market iewhhe Dow Jones Industrial Average is
rising but the number of daily declines exceedsnimaber of daily advances on a continual basis.
This possibly reflects that conservative investmes purchasing blue chip stocks, but do not have
confidence in the overall market. A market uptwgrpointed to when the Dow Jones Industrial
Average is dropping, but advances continually declines.

Market breadth can be applied to individual semgias well. Net volume (rises in price minus
decreases in price) should be computed.

EXAMPLE 10.16

Sixty thousand shares are traded in Company X far day. Forty-five thousand are on the
upside (rising in price), 10,000 are on the dowamdidecreasing in price), and 5,000 have no
change. The net volume difference8000,traded on upticks. You have to appraise any sign of
divergence between the price trend and the nemelor the company. If there is a divergence,
you may expect a reversal in the price trend. Aadation occurs when price decreases and net
volume increases.

Barron’s Confidence Index

Barron’s Confidence Index evaluates the tradingegpatof bond investors. It helps in deciding
when to buy and sell stocks. The assumption usdhisbond traders have more knowledge than
stock traders, and hence spot trends more quitkiyou know what bond traders are doing
today, you can predict what stock traders will mng next. Barron's Confidence Index is
calculated as follows:

Yield on Barron’s 10 top-grade corpor&tends
Yield on Dow Jones 40-bond average

EXAMPLE 10.17
The Dow Jones’ yield is 15 percent and the Barrgie&l is 14 percent. Barron's Confidence
Index = 93.3% (14%/15%)

The numerator has a lower vyield relative to tlemaininator since it contains higher-
quality bonds. Lower risk means lower return. Obsig, the index will always be less than 100
percent. In the case where bond investors aresibulthere will be a small yield difference
between high-grade and low-grade bonds (probalolyrar 95percent). In bearish times, bond
investors will look to high-quality issues. If ilst@rs continue to place money in lower-quality
bonds, they will demand a higher yield to compendat the increased risk. The Confidence
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Index will now be lower because of an increasingosnator. If confidence is high, investors
will buy lower-grade bonds. Consequently, the ytdhigh-grade bonds will decrease while the
yield on low-grade bonds will increase.

Mutual fund position

The buying pattern of mutual funds reflects thecpasing potential of large institutional
investors Recommendatiori:ook at the Investment Company Institute’s monthljo of mutual
fund cash and cash equivalents to total assetshahge in the ratio points to changes in
institutional investor opinions.

Typically, the ratio is betweeénand 25 percent. When a mutual fund’s cash possid®
percent of assets or higher, you can assume tltk riepresents significant purchasing power,
which points to a possible market upturn. The higie cash position of the fund, the more
bullish is the general market outlook. The investirad this cash will cause a rise in stock prices.
On the other hand, a low ratio is a bearish indicat

Short selling

You can engage in short selling when you belieeeksprices will go down. In effect, you sell
high and buy low. In a short sale you make a pibftie market price of the security drops. To
make a short sale, your broker borrows the secfidty someone else and then sells it for you to
another. Subsequently, you buy the shares backo@fe, if market price goes up, you have a
loss. You “sell short against the box” when you sibrt shares you actually own.

EXAMPLE 10.18
You sell short 100 shares of Company Y stock, whiak a market price of $60 per share. You
later buy them back for $48 per share. Your pisfil,200 ($12 per share x 100 shares).

Technical analysts evaluate the number of sismesshort. They also examine the ratio of
latest reported short interest position for the thdo the daily average volume for the month.
Short interest refers to the number of shares siaddt in the market at any given time. A high
ratio is bullish and a low ratio is bearish. Tyflicahe ratio for all stockholders on the New York
Stock Exchange has been between 1.0 and A.gbort interest ratio of 2.0 or greater indicades
market low.

The examination of short sales is an example “ebatrary opinion rule.” Some analysts
are of the opinion that a rise in the number oftskellers points to a bullish market. It is bedidv
that short sellers overreact. Further, the shdierseill subsequently buy the short-sold stock
back, resulting in an increased market demand. Meryesome analysts believe that increased
short selling points to a downward and technicaligak market, which results from investor
pessimism.

The Wall Street Journgdublishes the amount of short interest on the NeskYStock
Exchange and the American Stock Exchange. By mamitcshort interests you can forecast
future market demand and determine whether thegumarket is optimistic or pessimistic.
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Advice:A significant short interest in a stock should mgkea question the security’s value.

Why not also look at odd-lot short sales? Mang-tudters are uninformed. An odd-lotter
ratio of 3.0 or more reflects pessimism.

Specialists make markets in various securitiesae deemed “smart money” investors.
Recommendatiori:ook at the ratio of specialists’ short sales te tibtal number of short sales on
an exchange.

Odd-lot theory

An odd lot is a transaction in which less than BEb@res of a security are involved. Odd-lot
trading is indicative of popular opinion. It resia the theory of contrary opinioGuideline:
Determine what losers are doing and then do the@%t® In essence, sophisticated investors
should sell when small traders are buying and blagnithey are selling. Refer Tdhe Wall Street
Journalfor odd-lot trading information. Volume is typicakxpressed in shares instead of dollars.
But some technical analysts employ BEC Statistical Bulletinvhere volume is expressed in
dollars.

Odd-lot purchases
Odd-lot sales
The ratio typically is between 0.40 and 1.60.

Odd-lot index =

You may also examine the ratio of odd-lot shaiés to total odd-lot sales, and the ratio
of total odd-lot volume (buys and sells) to rouat\folume on the New York Stock Exchange.
These figures act to substantiate the conclusieashed by evaluating the ratio of odd-lot selling
volume to odd lot buying volume.

As per the odd-lot theory, the small traderghtimost of the time but does not recognize
key market turns. For instance, odd-lot tradersemly begin selling part of their portfolios in an
upward market trend, but as the market continuesseg small traders try to make substantial
profits by becoming significant net buyers. Howe\hbis precedes a market fall.

Index of Bearish Sentiment

Investors Intelligence’s Index of Bearish Sentimest based on the opposite of the
recommendations of investment advisory services, & contrary opinion rule. For example, if
investment advisory services say buy, you shouldAecording to Investors Intelligence, when
42 percent or more of the advisory services areidbedahe market will go up. On the other hand,
when 17 percent or fewer of the services are beatie market will drop.

. : _ Bearish services

Index of Bearish Sentiment = ; - -
Total number of services giving an opinion

When the ratio goes toward 10 percent, it mean®the Jones Industrial Average is about to

move from bullish to bearish. When the index apphea 60 percent, the Dow Jones Industrial
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Average is about to go from bearish to bullish. Thasoning of the theory is that advisory
services are trend followers instead of anticipator

Puts and calls
You may look toward option trading activity to feest market trends.

Put-call ratio Put volume
Call volume

The index increases when there is more put actbatbause of pessimism around market bottom.

The ratio goes down when there is more call agthicause investors are optimistic around the

market peak.

_ Option buy call transactions
Total call volume

Option buy call percentage

A high ratio points to investor optimism.

Charting

Charts are useful in analyzing market conditiond anice behavior of individual securities.

Reference can be made to Standard & Po®rendline, which provides charting data on

companies. Chart interpretation requires the whilit evaluate formations and identify buy and
sell indicators. The major types of charts are (Fgure 10.1), bar (Figure 10.2), and point-and-
figure.

A chart provides information about resistanceelev(points). A breakout from the
resistance level notes market direction. The lortgersideways movement prior to a break, the
more stock can increase in price.

Benefits of the chart are they help you to asaemhether there is a major market upturn
or downturn and whether the trend will reverse. Yaaun further appraise what price may be
achieved by a given stock or market average. Alsse charts help in forecasting the magnitude
of a price swing.

Moving average

Moving averages assist in analyzing intermediatk lang-term stock movements. By evaluating
the trend in current prices relative to the longrtenoving average of prices, you can predict a
reversal in a major uptrend in price of a compasyiek or of the general market. The underlying
direction and degree of change in volatile numbeesdepicted in a moving average.
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FIGURE 10.1
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Moving average computation:
Step 1: Average a portion of the series
Step 2: Add the following number to the numbersady averaged, omitting the first
number
Step 3: Obtain a new average

Typically, a 200-day moving average of daily endipdgces is used. The average is usually
graphed to spot directiong/hat to Do:Buy when the 200-day average line becomes congtant
increases after a decline and when the daily pfictock moves beyond the average line.

EXAMPLE 10.19

Day Index Three-Day Three-Day
Moving Total Moving Average
115
126

119 360 (days 1—3) 120 (360/3)
133 378 (days 2—4) 126 (378/3)

A WN P
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SuggestionBuy when stock price surpasses the 200-day lir@) goes down toward it but not
through it, and then goes up again.

Relative strength analysis
Appraisal of relative strength assists in predgiimdividual stock prices.

Relative strength (method 1) = Monthly averagelswice
Monthly average market index (or industry groogeix)

Relative strength (method 2) = _ Specific indusiyup price index
Total market index

What to Watch Out foWWhen a stock or industry group outperforms the miarthat stock or
industry is considered favorably because it sholdttome even stronger. Some analysts
distinguish between relative strength in a dedinmarket and relative strength in an increasing
market. When a stock does better than a major stgekage in an advance, it may shortly turn
around. However, when the stock is superior torélsé of the market in a decline, the stock will
typically remain strong.

Support and resistance levels

A support level is the lower end of a trading rgngkile the resistance level is the upper end (see
Figure 10.3). Support may happen when a securigsgo a lower trading level, since new
investors may now desire to buy it. If such is thse, there will be new demand in the market.
Resistance occurs when a stock goes to the highosithe normal trading range. If you purchase
on an earlier high, you may see this as an oppityttonsell the security at a gain. When market
price is higher than the resistance point or lbas the support point, you may assume the stock
is trading in a new range and that higher or lotseding values are imminent.

FIGURE 10.3
Support and Resistance
Breakout
\ -- Resistance
Individual
Stock or
Market
....... Support
Time

Dow theory
Dow Theory applies to individual stocks and to diverall market. It is based on the movements
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of the Dow Jones Industrial Average and the Dowedofransportation Average. Stock market
direction has to be confirmed by both averagesoAting to the theory, price trend in the overall
market points to the termination of both bull arghbmarkets. It confirms when a reversal has
taken place. The following three movements in tlagket are assumed to occur simultaneously:

e Primary. A primary trend can be either bullish or bearisll aypically lasts 28 to 33
months.

* SecondaryA secondary trend goes counter to the primary mewerand typically lasts
three weeks to three months.

» Day-to-day.This variability makes up the first two movementshe market.

Secondary movements and daily fluctuations refidoing-term primary movement trend.

A major primary rise in market averages coexisith \mtermediate secondary downward
reactions, eliminating a material amount of thevjmes increase. At the culmination of each
reaction, a price recovery occurs that falls shafrtthe previous rise. If, subsequent to an
unsuccessful recovery, a downward reaction goesibidle low point of the last prior reaction, it
Is inferred that the market is in a primary downtuSee Figure 10.4.)

FIGURE 10.4
Dow Theory Chart

Failed Recovery

\

* Previous High
/\//V Previous Low
\ New Position

According to the Dow Theory, there is an upward keamwhen the cyclical movements of the
market averages increase over time and the sueeassirket lows become higher. There is a
downward market when the successive highs and ssigedows in the market are lower than the
previous highs and lows.

CONCLUSION
Portfolio investment analysis is needed to achmagimum return on investments at minimal risk.
A determination must be made of which investmericke is best under certain circumstances.
Proper timing of buys and sells is also esserdiersification is a must to guard against unusual
price changes in one particular market.
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CHAPTER 11
OBTAINING FUNDS: SHORT-TERM AND LONG-TERM FINANCING

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

Explain what financial planning involves.

Distinguish between short-term and intermediateiti@rancing sources
Compare short-term to long-term financing

List long-term financing sources.

Identify and compute each source of cost of capital

ogbhowbhpE

You can finance short-term (less than one yeat@rnmediate-term (one to five years), or long-
term (in excess of five years) . Each has its oweritsn and deficiencies. Under what
circumstances is one better than the other? Areaptrito adjust your financing strategy to meet
changing times? Do you know the changing impact #@onomic, political, and industry
conditions have on the entity’'s flow of funds? Wisatthe degree of internally generated funds?

FINANCIAL PLANNING
After you have decided on the length of the finagcthe proper type within the category must be
chosen. In selecting a given financing instrumgot, have to consider the following:

* Cost.

« Effect on financial ratios.

« Effect on credit rating (some sources of short-tinancing may negatively impact the
company's credit rating, such as factoring accorgusivable).

* Risk (reliability of the source of funds for futupberrowing). If your company is materially
affected by outside forces, it will need more stadid reliable financing.

* Restrictions, such as requiring a minimum levelofking capital.

* Flexibility.
* Expected money market conditions (e.g., futurer@sierates) and availability of future
financing.

e Inflation rate.

« Company profitability and liquidity positions, bott which must be favorable if the company
is to be able to pay its near term obligations.

« Stability and maturity of operations.

 Taxrate.

SHORT-TERM FINANCING
Short-term financing may be used to meet seasodaleanporary fluctuations in funds position
as well as to meet long-term needs. For examptet-sbrm financing may be used to provide
additional working capital, finance current as¢stgh as receivables and inventory), or provide
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interim financing for a long-term project (suchths acquisition of plant and equipment) until
long-term financing is arranged. (Long-term finawigcmay not always be appropriate because of
perceived long-term credit risk or excessively higist.)

When compared to long-term financing , shertrt financing has several advantages. It is
usually easier to arrange and less expensive anchbee flexibility. The drawbacks of short-term
financing are that it is subject to greater flutiuas in interest rates, refinancing is frequently
required, there is greater risk of default becahsdoan comes due sooner, and any delinquency
may damage the company's credit rating.

The sources of short-term financing inclu@delé credit, bank loans, bankers' acceptances,
finance company loans, commercial paper, receiMatalacing, and inventory financing. One
particular source may be more appropriate tharh&ana a given circumstance; some are more
desirable than others because of interest ratesllateral requirements.

Using Trade Credit

Trade credit (accounts payable) are balances owgduy company to suppliers. It is a
spontaneous (recurring) financing source for cvaalithy companies since it comes from normal
operations. Trade credit is the least expensiva fofrfinancing inventory. Its benefits are thasit
readily available, since suppliers want busingésgguires no collateral; there is no interest ghar

or else a minimal one; it is convenient; and likisly to be extended if the company gets into
financial trouble. If the company has liquidityfai@ilties, it may be able to stretch (extend)
accounts payable; however, the company will beireduo give up any cash discount offered

and accept a lower credit rating. The company shprdpare a report analyzing accounts payable
in terms of lost discounts, aged debit balancesg agpaid invoices, and days to pay.

EXAMPLE 11.1
The company purchases $500 worth of merchandisdayeirom suppliers. The terms of
purchase are net/60, and the company pays onTineeaccounts payable balance is:

$500 per day x 60 days = $30,000

The company should typically take advantage cdish discount offered for early payment
because failing to do so results in a high oppdistuwost. The cost of not taking a discount
equals:

DiscountLost » 360 )
Dollar Proceed¥ouHave  Numberof DaysYou haveUseof
Useof by Not Takingthe  theMoneyby Not Taking the
Discount Discount

Bank Loans
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Even though other institutions, such as savingd@ana associations and credit unions, provide
banking services, most banking activities are cotetliby commercial banks. Commercial banks
allow the company to operate with minimal cash stildbe confident of planning activities even
in uncertain conditions.

Commercial banks favor short-term loans stheg like to get their money back within one
year. If the company is large, a group of banks foay a consortium to furnish the desired
level of capital.

The prime interest rate is a benchmark forstiert-term loan interest rate banks charge
creditworthy corporate borrowers. Good companigh gtrong financial strength can get terms
below prime. Your company's interest rate may adn depending upon the risk the bank
believes it is taking.

Bank financing may take the following forms:

-- Unsecured loans
-- Secured loans

-- Lines of credit

-- Letters of credit
-- Revolving credit
-- Installment loans

-- Unsecured Loandvost short-term unsecured (uncollateralized) lcaesself-liquidating. This
kind of loan is recommended if the company hasxaellent credit rating. It is usually used to
finance projects having quick cash flows and israppate if the company has immediate cash
and can either repay the loan in the near futugguakly obtain longer-term financing. Seasonal
cash shortfalls and desired inventory buildupsaaneng the reasons to use an unsecured loan.
The disadvantages of this kind of loan are theaities a higher interest rate than a secured loan
since there is no collateral and that a lump suympat is required.

-- Secured Loangdf the company's credit rating is deficient, th@lbanay lend money only on a
secured basis. Collateral can take many formsydiray inventory, marketable securities, or
fixed assets. Even if the company is able to ol@ainnsecured loan, it may be better off taking a
collateralized loan at a lower interest rate.

-- Lines of CreditUnder a line of credit, the bank agrees to lendeyap to a specified amount
on a recurring basis. The bank typically chargesramitment fee on the amount of the unused
credit line. Credit lines are typically establisHeda one-year period and may be renewed
annually. You can determine if the preferred liheredit is adequate for your company's present
and immediate future needs by considering the ntiemed expected cash requirements of the
business.

The advantages of a line of credit are thafférs easy and immediate access to funds during
tight money market conditions and it enables themany to borrow only as much as it needs
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and to repay immediately when cash is availablai 3fwould use a line of credit if the company is
working on large individual projects for a long @érperiod and will obtain minimal or no
payments until the job is completed. The disadvgegaf lines of credit relate to the collateral
requirements and the additional financial informatihat must be presented to the bank. Banks
also may place restrictions on the company, sudetsqg a ceiling on capital expenditures or
requiring a minimum level of working capital.

When the company borrows under a line of trédnay be required to maintain a
compensating balance (a noninterest-bearing accuithtthe bank. The compensating balance is
stated as a percentage of the loan and effeciivalgases the cost of the loan. A compensating
balance may also be placed on the unused portiarireé of credit, in which case the interest rate
is reduced.

A line of credit is typically decided uponarito the actual borrowing. In the days between the
arrangement for the loan and the actual borrovintgrest rates may change. Therefore,
the agreement will stipulate the loan is at thenprinterest rate prevailing when the loan is
extended plus a risk premium. (The prime interatt will not be known until you actually
borrow the money since market interest rates magigdn from the time you contract for a loan
and the time you receive the funds.)

The bank may test the company's financial capaby requiring it to "clean up," that is, repay
the loan for a brief time during the year (e.gr,doe month). The payment shows the bank that
the loan is actually seasonal rather than permariétite company is unable to repay a
short-term loan, it should probably finance withdeterm funds.

-- Letters of CreditA letter of credit is a document issued by a bamkrgnteeing the payment of
a customer's drafts up to a specified amount filgsignated time period. In effect, the bank's
credit is substituted for that of the buyer, mizimg the seller's risk. Payment may be made on
submission of proof of shipment or other perforneanatters of credit are used primarily in
international trade.

There are different types of letters of credlitcommercial letter of credit igpically drawn in
favor of a third party. Aonfirmed letter of credit iprovided by a correspondent bank
and guaranteed by the issuing bank.

The advantages of letters of credit are thatcompany does not have to pay cash in advance
of shipment, using funds that could be used elsexinehe business.

-- Revolving CreditA revolving credit is an agreement between the lzamkthe borrower in
which the bank contracts to make loans up to aifsgeceiling within a prescribed time period.
With revolving credit, notes are short term (tyflcainety days). When part of the loan is paid,
an amount equal to the repayment may again be wedander the terms of the agreement.
Advantages are the readily available credit andriestrictions compared to line-of-credit
agreements. A major disadvantage may be restigctmmposed by the bank.
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-- Installment LoansAn installment loan requires monthly payments tériast and principal.
When the principal on the loan decreases suffigieydu may be able to refinance at a

lower interest rate. The advantage of this kintbah is that it may be tailored to satisfy seasonal
financing needs.

Interest

Interest on a loan may be paid either at matuoitgifary interest) or in advance (discounting the
loan). When interest is paid in advance, the lcacgreds are reduced and the effective (true)
interest rate is increased.

Commercial Finance Loans

When credit is unavailable from a bank, the compaay have to go to a commercial finance
company, which typically charges a higher interagt than the bank and requires collateral.
Typically, the value of the collateral is greatieart the balance of the loan and may consist of
accounts receivable, inventories, and fixed as§gisimercial finance companies also finance the
installment purchases of industrial equipment. &ipa of their financing is sometimes obtained
through commercial bank borrowing at wholesalesiate

Commercial Paper

Commercial paper is a short-term unsecured oltigatith a maturity ranging from two to 270
days, issued by companies to investors with tenmypidle cash. Commercial paper can be
issued only if the company possesses a very hgtitaiating; therefore, the interest rate is less
than that of a bank loan typically one-half perdagibw the prime interest rate. Commercial
paper is sold at a discount (below face valueh te interest immediately deducted from the
face of the note by the creditor; however, the camypays the full face value. Commercial paper
may be issued through a dealer or directly plaoeghtinstitutional investor (a dealer is a
company that buys securities and then sells thémfdts own inventory, while an institutional
investor is an entity that buys large volumes ctisies, such as banks and insurance
companies).

The benefits of commercial paper are thatasusty is required, the interest rate is typically
less than that required by banks or finance comgaand the commercial paper dealer often
offers financial advice. The drawbacks are thatrmengial paper can be issued only by large,
financially sound companies and that commerciakpaealings are impersonal. Commercial
paper is usually backed by a bank letter of credit.

We now look at an example that determines drehe amount of commercial paper issued
by a company is excessive.

EXAMPLE 11.2
The company needs $300,000 for the month of Noventtiseoptions are:

l. Obtaining a one-year line of credit for $3W00 with a bank. The commitment fee is 0.5%,
and the interest charge on the used funds is 12%.
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2. Issuing two-month commercial paper at 168érest. Because the funds are needed only
for one month, the excess funds ($300,000) canvessied in 8% marketable securities for
December. The total transaction fee for the malitetsecurities is 0.3%.

The line of credit costs:

Commitment fee for unused period (0.005) (300,{00)12) $1,375

Interest for one month (0.12) (300,000) (1/12) 008,
Total cost $4,375

The commercial paper costs:

Interest charge (0.10) (300,000) (2/12) $5,000

Transaction fee (0.003) (300,000) 900
Less interest earned on marketable securiti®8)(300,000) (1/12) (2,000)
Total cost $3,900

Since $3,900 is less than $4,375, the comalgraper arrangement is the better option.

Using Receivables for Financing
In accounts receivable financing, the accountsivable serve as security for the loan as well as
the source of repayment.

Financing backed by accounts receivable giyéales place when:

-- Receivables are at least $25,000.

-- Sales are at least $250,000.

-- Individual receivables are at least $100.

-- Receivables apply to selling merchandise rattien rendering services.
-- Customers are financially strong.

-- Sales returns are low.

-- The buyer receives title to the goods at shigmen

Receivable financing has several advantagesiminates the need to issue bonds or stock to
obtain a recurring cash flow. Its drawback is thg ladministrative costs of monitoring many
small accounts.

Accounts receivable may be financed undeee#ifactoring agreement or an assignment
(pledging) arrangemenfactoringis the outright sale of accounts receivable torklma finance
company without recourse; the purchaser takeseditcand collection risks. The proceeds
received by the seller are equal to the face wallibe receivables less the commission charge,
which is usually 2 to 4 percent higher than thenprinterest rate. The cost of the factoring
arrangement is the factor's commission for creg@stigation, interest on the unpaid balance of
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advanced funds, and a discount from the face \Hltige receivables if there is high credit risk.
Remissions by customers are made directly to tterfa

The advantages of factoring are that it offersediate cash, it reduces overhead because the
credit examination function is no longer needeg@ravides financial advice, it allows for receipt
of advances as required on a seasonal basis, stndrigthens the company's balance sheet
position.

The disadvantages of factoring include boghhigh cost and the negative impression left with
customers as a result of the change in ownershipeafeceivables. Factors may also antagonize
customers by their demanding methods of colledilgnquent accounts.

In anassignmen(pledging) arrangement, ownership of the accowatsivable is not
transferred. Instead, receivables are given toaamdie company with recourse. The finance
company usually advances between 50 and 85 pevtdme face value of the receivables in cash;
your company is responsible for a service chargerest on the advance, and any resulting bad
debt losses, and continues to receive customessems.

The assignment of accounts receivable haadtentages of providing immediate cash,
making cash advances available on a seasonal dagisyvoiding negative customer feelings. The
disadvantages include the high cost, the continofradministrative costs, and the bearing of all
credit risk.

Financial managers must be aware of the impiagtchange in accounts receivable policy on
the cost of financing receivables. When accourgsivable are financed, the cost of financing
may rise or fall. For example, when credit standane relaxed, costs rise; when recourse for
defaults is given to the finance company, costsedse; and when the minimum invoice amount
of a credit sale is increased, costs decline.

Using Inventories for Financing

Financing inventory, which typically takes placeamtthe company has completely used its
borrowing capacity on receivables, requires thetemrce of marketable, nonperishable, and
standardized goods that have quick turnover artdatieanot subject to rapid obsolescence. Good
collateral inventory can be easily sold. Howevewy ghould consider the price stability of the
merchandise and the costs of selling it when degidin a course of action.

The cash advance for financed inventory ik ngen there is marketable inventory. In
general, the financing of raw materials and fintsgeods is about 75 percent of their value; the
interest rate is approximately 3 to 5 points ower pprime interest rate.

The drawbacks of inventory financing inclute high interest rate and the restrictions it
places on inventory.
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Types of inventory financing include floatiflganket) liens, warehouse receipts, and trust
receipts. With dloating lien,the creditor's security lies in the aggregate itmgnrather than in
its components. Even though the company sells @stdeks, the lender's security interest
continues. With avarehouse receipthe lender receives an interest in the inventaryest
at a public warehouse; the fixed costs of thisrgyeanent are high. There may be a field
warehouse arrangement in which the warehouse petseacured area directly at the company's
location; the company has access to the goods wsit continually account for them. Withrast
receiptloan, the creditor has title to the goods but sdeahem to the company to sell on the
creditor's behalf; as goods are sold, the compamyts the funds to the lender. The drawback of
the trust receipt arrangement is that a trust peceust be given for specific items.

A collateral certificate guaranteeing the enase of pledged inventory may be issued by a
third party to the lender. The advantage of a tarld certificate is its flexibility; merchandise
need not be segregated or possessed by the lender.

Financing with Other Assets

Assets other than inventory and receivables maysbd as security for short-term bank loans.
Possibilities include real estate, plant and eqaimtmncash surrender value of life insurance
policies, and securities. Lenders are also usudllipg to advance a high percentage of the
market value of bonds or to make loans based bmdxpgarty guaranty.

Short-term financing is easier to arrange,ltagr cost, and is more flexible than long-term
financing. However, short-term financing leavesttberower more vulnerable to interest-rate
swings, requires more frequent refinancing, andireg earlier payment. As a rule, you should
use short-term financing to provide additional wiegkcapital, to finance short-lived assets, or to
serve as interim financing on long-term projecisnd-term financing is more appropriate for the
financing of long-term assets or construction pige

INTERMEDIATE-TERM FINANCING:TERM LOANS AND LEASING
We now consider the use of intermediate-term lopnsyarily through banks and leases, to meet
corporate financing needs. Examples are bank laass;ance company term loans, and
equipment financing.

Purposes of Intermediate-term Bank Loans

Intermediate-term loans are loans with a maturitjmore than one year but less than five years.
They are appropriate when short-term unsecured laennot, such as when a business is
acquired, new fixed assets are purchased, or lemg-dlebt is retired. If a company wants to float
long-term debt or issue common stock but marketlitions are unfavorable, it may seek an
intermediate loan to bridge the gap until cond#ianprove. A company may use extendable debt
when it will have a continuing financing need, reidg the time and cost required for repeated
debt issuance.
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The interest rate on intermediate-term loartggically higher than that for short-term loans
because of the longer maturity period and vari¢ls the amount of the loan and the company's
financial strength. The interest rate may be eifiked or variable.

Ordinary intermediate-term loans are payableeriodic equal installments except for the last
payment, which may be higher (a balloon paymeritg §chedule of loan payments should be
based on the company's cash flow position to gdtisf debt. The periodic payment in a term loan
equals:

o Amount ofloar
Periodic Payment=
Present vlue facto

TYPES OF LONG-TERM DEBT
Different types of debt instruments are appropriatgifferent circumstances. The amount of debt
a company may have depends largely on its avaitaligteral. Sources of long-term debt include
mortgages and bonds.

Mortgages

Mortgages are notes payable that are secured bgsssts and that require periodic payments.
Mortgages can be issued to finance the purchaassets, the construction of a plant, or the
modernization of facilities. Banks require that tadue of the property exceed the mortgage on
that property and usually lend up to between 7@grerand 90 percent of the value of the
collateral. Mortgages may be obtained from a béfiekihnsurance company, or other financial
institution. As a rule, it is easier to obtain ngaige loans for multiple-use real assets than for
single-use real assets.

There are two types of mortgagesniormortgages, which have first claim on assets and
earnings, angunior mortgages, which have subordinate liens.

A mortgage may have a closed-end provisiohghevents the company from issuing
additional debt of the same priority against thecdg property. If the mortgage is open-ended,
the company can issue additional first-mortgagedb@uainst the property.

Mortgages have a number of advantages, imgudivorable interest rates, fewer financing
restrictions than bonds, extended maturity datelofm repayment, and easy availability.

Bonds

Long-term corporate debt usually takes the forrafds payable and loans payabldoghd isa
certificate indicating that the company has borrdweney and agrees to repay it. A written
agreement, called andenture describes the features of the bond issue (e.gmeuatydates, call
price should the issuer decide to reacquire thelfozonversion privileges, and any restrictions).

The indenture is a contract between the compha bondholder, and the trustee, who makes
sure that the company meets the terms of the bomglact (in many instances, the trustee is the
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trust department of a commercial bank). Althoughttiustee is an agent for the bondholder, it is
selected by the issuing company prior to the isseiaf the bonds. If a provision of the indenture
is violated, the bonds are in default. (Covenamtbeé indenture should be flexible enough to

allow companies to respond quickly to changesarfittancial world.) The indenture may also
have a negative pledge clause, which precludeissbance of new debt that takes priority over
existing debt in the event of liquidation. The dawan apply to assets currently held as well as to
assets that may be purchased in the future.

The price of a bond depends on several factoekiding its maturity date, interest rate, and
collateral. In selecting a maturity period for letegm debt, you should structure the debt repayment
schedule so that not all of the debt comes due ttugether. It is best to spread out the payments t
avoid possibility that the cash flow will be inadete to meet the debt payment. Also, if you expect
your company's credit rating to improve in the neam, you should issue short-term debt and then
refinance later at a lower interest rdtete: A call provision allows the issuer of a bond tdeem the
bond (call it in) earlier than the specified madtudate. This provision is an advantage to theeisbut
not the investor. It provides the issuer with figity if interest rates decline and refinancingtes
appropriate.

Bond prices and market interest rates araselerelated. As market interest rates increase,
the price of existing bonds falls because investarsinvest in new bonds paying higher interest
rates. The price of a bond on the open market dispen several factors such as its maturity
value, interest rate, and collateral.

Interest. Bonds are issued in $1,000 denominations; many imaarities of 10 to 30 years. The
interest payment to the bondholder is catiedhinal interestyhich is the interest on the face of
the bond and which is equal to the coupon (nomintdyest rate times the face value of the bond.
Although the interest rate is stated on an annasisbinterest on a bond is usually paid
semiannually. Interest expense incurred by theersisutax deductible .

COST OF CAPITAL
The cost of capital is defined as the rateredfirn that is necessary to maintain the etar&ue
of the firm (or price of the firm's stock). Fnwal managers must know the cost of capital (the
minimum required rate of return) in (1) making i@pbudgeting decisions, (2) helping to establish
the optimal capital structure, and (3) making isit@as such as leasing, bond refunding, and wgrki
capital management. The cost of capital is uskereas a discount rate under the NPV method or as
a hurdle rate under the IRR method in Chaptert®& cbst of capital is computed as a weighted
average of the various capital components, whielitams on the right-hand side of the balance sheet
such as debt, preferred stock, common stock, aaided earnings.

COMPUTING INDIVIDUAL COSTS OF CAPITAL
Each element of capital has a component cosisthdéentified by the following:

ki, = before-tax cost of debt
kg = ki (1-t) = after-tax cost of debt, where t = tax rate
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kp = cost of preferred stock

ke = costofretained earnings (or internal equity)

ke = costofexternal equity, or cost of issuing nemmon stock

ko, = firm's overall cost of capital, or a weightedrage cost of capital
COST OF DEBT

The before-tax cost of debt can be found by det@mgithe internal rate of return (or yield to
maturity) on the bond cash flows.

However, the following short-cut formula magydssed for approximating the yield to maturityeon
bond:

_1+M-V)/n
M+V)/2
where
| = annual interest payments in dollars
M = par or face value, usually $1,000 per bond
V = market value or net proceeds from the salebafral
n = term of the bond n years

Since the interest payments are tax-deductible cost of debt must be stated on an afteldsis.
The after-tax cost of debt is:
ka=k (1-1)
where t is the tax rate.

EXAMPLE 11.3

Assume that the Carter Company issues a $18009020-year bond whose net proceeds are $940.
The tax rate is 40%. Then, the before-tax codebf, k is:

._I+(M-V)/n
T (M+V)/2

_$8C+ ($1,00C-$94() / 20 _ $87
T ($1,000+ $940)/2 ~ $970

=8.56%

Therefore, the after-tax cost of debt is:

k=k(1-1)
= 8.56% (1-0.4) = 5.14%
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COST OF PREFERRED STOCK
The cost of preferred stocky, kis found by dividing the annual preferred stdskdend, ¢ by the net
proceeds from the sale of the preferred stocls fmllaws:

o=
Y

Since preferred stock dividends are not aleductible expense, these dividends are paid out
after taxes. Consequently, no tax adjustmeeqsired.

EXAMPLE 11.4

Suppose that the Carter company has preferred thtackays a $13 dividend per share and sells fo
$100 per share in the market. The flotation (@remwriting) cost is 3 percent, or $3 per

share. Then the cost of preferred stock is:

d
kp=—"
p

:% =13.4%

$97

COST OF EQUITY CAPITAL

The cost of common stock,, ks generally viewed as the rate of return irasstequire on a firm's
common stock. Two techniques for measuring disé @f common stock equity capital are widely
used:

(1) the Gordon's growth model and
(2) thecapital asset pricing modéCAPM) approach.

The Gordon's Growth ModelThe Gordon's model is:

P, = Dy
r-g9
where
Po = value (or market price) of common stock
D, = dividend to be received in 1 year
r = Investor's required rate of return
g = rate of growth (assumed to be constant ovel) tim

Solving the model for r results in the formula tioe cost of common stock:
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r= &+g or lg:&+g
Po Po

Note that the symbol r is changed tddkshow that it is used for the computation ct@d capital.

EXAMPLE 11.5

Assume that the market price of the Carter Compattk is $40. The dividend to be paid at the
end of the coming year is $4 per share and is &egbéa grow at a constant annual rate of 6
percent. Then the cost of this common stock is:

D; $4
ke=—+09=—-+6%=16%
Po g $40 6% °

The cost of new common stock, or externaltg@aipital, is higher than the cost of existing
common stock because of fl@ation costsnvolved in selling the new common stock. Flotatio
costs, sometimes callesbuance costsire the total costs of issuing and selling argg¢hat include
printing and engraving, legal fees, and accourfitiag.

If fis flotation cost in percent, the formdor the cost of new common stock is:

D,

T a-n

g

EXAMPLE 11.6
Assume the same data as in Example 11.5, excefptthe trying to sell new issues of stock A atd i
flotation cost is 10 percent.

Then:
D
ke = g
Py (1_ f)
$4 $4
=+ 6%=—"-+6%=11.11% + 6% =17.11%
$40(L-01) ° $36 0T o7 °

The Capital Asset Pricing Model (CAPM) Approadin alternative approach to measuring the cost
of common stock is to use the CAPM, which inveltige following steps:

1. Estimate the risk-free ratg, generally taken to be the United States Tredslirgte.

2. Estimate the stock's beta coefficientwhich is an index of systematic (or nondiversiéab
market) risk.

3. Estimate the rate of return on the mapketfolio, r,, such as the Standard & Poor's 500
Stock Composite Index or Dow Jones 30 Industrials.

4. Estimate the required rate of return enitim's stock, using the CAPM equation:
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k=1 +b(m -r)

EXAMPLE 11.7
Assuming that;tis 7 percent, b is 1.5, angis 13 percent, then:

k=r +b(m - ) =7% + 1.5(13% - 7%) = 16%.
This 16 percent cost of common stock can be viegembnsisting of a 7 percent risk-free rate plus a
9 percent risk premium, which reflects that tha'rstock price is 1.5 times more volatile than the
market portfolio to the factors affecting nondifekle, or systematic, risk.

COST OF RETAINED EARNINGS

The cost of retained earnings, ik closely related to the cost of existing comrstock, since the cost
of equity obtained by retained earnings is the sasribe rate of return investors require on thedir
common stock. Therefore,

k=k
MEASURING THE OVERALL COST OF CAPITAL

The firm's overall cost of capital is the weighta@rage of the individual capital costs, with the
weights being the proportions of each type of edpsed. Let kbe the overall cost of capital.

k = Z (percentage of the total capital structure sugjtiieeach source of capital x cost of capital
for each source)

= W Kg + W Ky + We ke + W5 ks
where
wd = 9% of total capital supplied by debts
Wp = 9% of total capital supplied by preferred stock
We = % of total capital supplied by external equity
Wy = % of total capital supplied by retained earnfaysnternal equity)

The weights can lhestorical, target, or marginal

HISTORICAL WEIGHTS

Historical weights are based on a firm's existimgital structure. The use of these weights iscbase
the assumption that the firm's existing capitalcitire is optimal and therefore should be maintiime
the future. Two types of historical weights carubed - book value weights and market value
weights.

Book Value WeightsThe use of book value weights in calculatingfitngs weighted cost of

capital assumes that new financing will be raisaag.the same method the firm used for its present
capital structure. The weights are determinediigiiy the book value of each capital component by
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the sum of the book values of all the long-termtabpources. The computation of overall cost of
capital is illustrated in the following example.

EXAMPLE 11.8
Assume the following capital structure and costaufh source of financing for the Carter Company:

Cost
Bonds ($1,000 par) $20,000,000 5.14% (from Exarhpl3)
Preferred stock ($100 par) 5,000,000 13.468m(Example 11.4
Common stock ($40 par) 20,000,000 17.11% (EEsample 11.6
Retained earnings 5,000,000 16.00% (from pladd.6)
Total $50,000,000
Source Book Value Weights Cost Weighted Cost
Debt $20,000,000 40%(a) 5.14% 6%(b)
Preferred stock 5,000,000 10 13.40% 1.34
Common stock 20,000,000 40 17.11% 6.84
Retained earnings 5,000,000 10 16.00% 1.60
$50,000,000 100% 11.84%

Overall cost of capital = ko = 11.84%

(a) $20,000,000/$50,000,000 = .40 = 40%
(b) 5.14% x 40% = 2.06%

Market Value Weights Market value weights are determined by dividimgymarket value of each
source by the sum of the market values of all &surd he use of market value weights for computing
a firm's weighted average cost of capital is thsak#y more appealing than the use of book value
weights because the market values of the sesuciisely approximate the actual dollars to be
received from their sale.

EXAMPLE 11.9
In addition to the data from Example 11.8, assumatthe security market prices are as follows:

$1,100 per bond
$90 per share
$80 per share

Mortgage bonds
Preferred stock
Common stock

The firm's number of securities in each catggo

$2(,00¢,00C
Mort =—=2
ortgage bonds $100C 0,000
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$5,00¢,00C

Pref tock=———— =
referred stoc $10¢ 50,000
2(C,00C,00C
Common stockiT = 500,000

Therefore, the market value weights are:

Source Number of Securities Price  Market Value
Debt 20,000 $1,100 $22,000,000
Preferred stock 50,000 $90 4,500,000
Common stock 500,000 $80 40,000,000

$66,500,000

The $40 milion common stock value must bé spihe ratio of 4 to 1 (the $20 million common
stock versus the $5 million retained earningseéndtiginal capital structure), since the marketealf
the retained earnings has been impounded intathenon stock.

The firm's cost of capital is as follows:

Source Market Value  Weights Cost Weighted Average

Debt $22,000,000 33.08% 5.14% 1.70%

Preferred stock 4,500,000 6.77 13.40% 0.91

Common stock 32,000,000 48.12 17.11% 8.23

Retained earnings 8,000,000 12.03 16.00% 1.92
$66,500,000 100.00% 12.76%

Overall cost of capital = .k = 12.76%
CONCLUSION

Cost of capital is an important concept withinrical management. It is the rate of return thagtmu

be achieved in order for the price of the stodketnain unchanged. Therefore, the cost of capital i

the minimum acceptable rate of return for the carylpanew investments. The chapter discussed how
to calculate the individual costs of financing s&g; various ways to calculate the overall cost of
capital, and how the optimal budget for capitahsiiey can be constructed. Financial officers shoul
be thoroughly familiar with the ways to compute ¢hsts of various sources of financing for finaincia
capital budgeting, and capital structure decisions.
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CHAPTER 12
ANALYZING MERGERS AND ACQUISITIONS

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

Define and explain mergers.

Decide on acquisition terms.

Describe how to acquire another business.

Identify the impact of merger on earnings per slague market price per share.
Identify risk factors.

Describe uses of a holding company.

ouhwnE

External growth occurs when a business purchageexikting assets of another entity through a
merger. You are often required to appraise thealsiliiy of a potential merger as well as
participate in merger negotiations. Besides thevfjtaspect, a merger may enable the reduction
of corporate risk through diversification. The #reommon ways of joining two or more
companies are a merger, consolidation, or a holchmgpany.

In amerger,two or more companies are combined into one, wbealg the acquiring
company retains its identity. Generally, the largethe two companies is the acquiring company.

With aconsolidationtwo or more companies combine to create a new coynone of
the consolidation firms legally survive. For exaeyptompanies A and B give all their assets,
liabilities, and stock to the new company, C, iture for C’s stock, bonds, or cash.

A holding company owns sufficient shares of common stockassess voting control of
one or more other companies. The holding compamgpdses a group of businesses, each
operating as a separate entity. By possessing thares0 percent of the voting rights through
common stock, the holding company has effectivetrobrof another company with a smaller
percent of ownership, such as 25 percent. Therwltbmpany is referred to as tharent,and
each company controlled is termedudsidiary.

Depending on the intent of the combination, thare three common ways in which
businesses get together so as to obtain advantatfesr market. They are

*  Vertical merger.This occurs when a company combines with a supplieztustomer. An
example is when a wholesaler combines with retailer

. Horizontal merger.This occurs when two companies in a similar businresmbine. An
example is the combining of two airlines.
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«  Conglomerate mergefThis occurs when two companies in unrelated ingessttombine,
such as where an electronics company joins withamance company.

MERGERS

A merger of two companies may be achieved in onevof ways. The acquirer may negotiate
with the management of the prospective acquiredpamy) which is the preferred approach. If
negotiations are not successful, the acquirer nakerma tender offer directly to the stockholders
of the targeted company. #&nder offerrepresents a cash offer for the common shareshiyeld

stockholders. The offer is made at a premium alibeecurrent market price of the stock. In
some cases, the tender may be shares in the aggaompany rather than cash. Usually an
expiration date exists for the tender.

Note:

1. A good takeover candidate includes a cash-richnbasj a company with a low debt-to-
equity ratio, and a company with significant groyptitential.

2. In a two-tier offer, better terms are offered targolders who sell early. For example,
early sellers may receive cash and late sellersjdo

3. Leverage buyout (LBO) is used as a defensive tag@nst a hostile takeover by tender
offer. A leveraged buyout (LBO) entails the compgoyng private. A small group of
investors, usually including senior management lmases the publicly owned shares. The
shares will then be delisted because they wilomgér be traded. Thus, an LBO
competes with a hostile tender offer as alternative

In negotiating with management, the acquiring gany usually makes a stock offer based
on a specified exchange ratio. The merger may attoe acquired company receives an offer at
an acceptable premium over the current market mriicgock. Sometimes contingent payments
are also given, such as stock warrants.

There are various financing packages that buyeng use for mergers, such as common
stock, preferred stock, convertible bonds, debshcand warrants. A key consideration in
choosing the final package is its effect on curearhings per share (EPS).

If common stock is exchanged, the seller’s stiscigiven in exchange for the buyer’s
stock, resulting in a tax-free exchange. The drawhs that the stock issuance reduces earnings
per share because the buyer’s outstanding shazeaaeased. When an exchange of cash for
commonstock occursthe selling company’s stockholders receive cashulting in a taxable
transaction. This type of exchange may increaseireg per share since the buying company is
obtaining new earnings without increasing outstagdhares.

There are many reasons why a business mightrpegternal growth through mergers
instead of internal growth.

Advantages of a Merger
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e Aids in diversification, such as reducing cycliead operational effects.

« Achieves a synergistic effect, which means thatrdwilts of a combination are greater
than the sum of the parts. For example, greatdit pnay be derived from the combined
entity than would occur from each individual compaecause of increased efficiency and
cost savings. A greater probability of synergy tsxisith a horizontal merger because of
the elimination of duplicate facilities.

* Provides a missed attribute; that is, a compangsgsomething it lacked. For example,
superior management quality or research capability be obtained.

« Aids in the company's ability to raise funds whércombines with another possessing
highly liquid assets and low debt.

* Enhances the market price of stock in certain ¢asssiiting in a higher P—E ratio for
the stock. For instance, the stock of a larger @amygmay be perceived to be more
marketable, stable, and secure.

* Aids the company in financing an acquisition thatwd not otherwise be possible to
obtain, such as where acquiring a company by exumgnstock is less costly than
constructing new capital facilities, which wouldjuére a substantial outlay of cash. For
example, a company may be unable to finance signifi internal expansion but can
accomplish it by buying a business already havra €apital facilities.

* Generates a good return on investment when theetaalue of the acquired company is
materially less than its replacement cost.

* Obtains a tax loss carry-forward benefit if the e company has been operating at a
net loss. The acquirer may utilize the tax losgyetmrward benefit to offset its own
profitability, thus lowering its taxes. The tax domay be carried forward 15 years to
reduce the acquiring company’s future earningsedsence, the government is financing
part of the acquisition.

EXAMPLE 12.1

Harris Company is evaluating whether to buy Stonem@any. Stone has a tax loss of $500,000.
The company expects pretax earnings of $400,0003a04d,000 for the next two years. The tax
rate is 46 percent.

The taxes to be paid by Harris follow.

0
$200,000 x 46%  =92,000

Year1  $400,000 - $400,000
Year 2  $300,000 - $100,000

Disadvantages of a Merger

« Adverse financial effects because expected bengéte not forthcoming. For example,
anticipated cost reductions did not occur.

» Problems are caused by dissenting minority stocldns!

* Government antitrust action delays or preventptb@osed merger.
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Note: A proxy fight is an attempt by dissident sharehdde gain control of the corporation, or

at least gain influence, by electing directors.r8xy is a power of attorney given by a
shareholder that authorizes the holder to exetbese&oting rights of the shareholder. The proxy
is limited in its duration, usually for a specificcasion like the annual shareholders’ meeting. The
issuer of a proxy statement must file a copy wilHCSen days prior to mailing it to shareholders
all material information concerning the issueso#nt that indicates the shareholder’s agreement
of disagreement must be provided. Also, if the psgpis for voting for directors, proxies must be
accompanied by an annual report.

Appraisal of a potential merger must consider ifecé on the financial performance of the
company, including:

. Earnings per sharelhe merger should result in higher earnings or aweiits stability.

. Dividends per shareThe dividends before and after the merger shoulthdatained to
stabilize the market price of stock.

. Market price per shareThe market price of the stock should be highertoleast the
same after the merger.

. Risk.The merged business should have less financiabperhting risk than before.

DECIDING ON ACQUISITION TERMS
When determining acquisition terms, you should oErghe following:

. Earnings in terms of absolute dollars and pesggthange
. Dividends

. Market price of stock

. Book value per share

. Net working capital per share

The weight of each of the aforementioned elememntsaamerger varies depending upon the
circumstances involved.

Earnings
In determining the value of earnings in a mergey ghould consider expected future earnings
and projected P-E ratio. A rapidly growing compangnticipated to have a higher P-E multiple.

Dividends

Dividend receipts are desirable to stockholdersnvéie@r, the more a company’'s growth rate and
earnings, the less is the impact of dividends omketaprice of stock. On the other hand, if
earnings are dropping, the greater is the effedividends on per share price.

Market Price of Stock
The price of a security considers projected easnigwgd dividends. The value assigned to the
company in the acquisition will most likely be gierathan the present market price in the
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following cases:

e The business is in a depressed industry.

e The acquired company is of greater value to theuiemq (e.g., has high-quality
management, aids diversification) than to the stoakket in general.

» A higher market price than the current one is effeto induce existing stockholders to
give up their shares.

Book Value per Share

Since book value is based on historical cost ratien current value, it is not an important factor

to consider. However, when book value is greatan tharket value, there may be an expectation
that market price will go up after the merger baseaaf improved circumstances (e.g., superior
management).

Net Working Capital per Share
If the acquired business has a very low debt posior very liquid assets, the acquirer may
borrow the funds for the acquisition by using thguared company’s strong liquidity position.

Factors to Consider in Determining the Price toBsd for a Business

. Financial analysis of the acquired company, saghhe quality of earnings and growth
rate.

. Future expected rate of return on assets and allag with the probability of achieving
those expected returns.

. Tax effects, such as unused tax credits.

. Management quality, such as experienced and dgmaamagement.

. Marketing position, such as favorable marketingge and market share.

. Degree of competition.

. Employee relations, such as the absence of waibon.

. Political environment, such as the absence ahg&nt governmental regulation and
operations in politically unstable areas.

. Risk level, such as having sufficient insuranceecage for assets.

. Economic environment, including recession-resishaisiness.

. Corporate characteristics, including having niegst correlated product lines.

. Industry characteristics, such as being in a grguwndustry rather than a declining one.

. Structure of the arrangement, making it taxablaantaxable.

. Effect of the acquisition on the acquiring comgarfinancial strength and operating
performance (e.g., liquidity, solvency).

. Enhancement of integration and/or diversification

. Legal implications, such as the likelihood ofcdtibolder liabilitysuits.

. Possible attack for antitrust violation.

Be Careful:Detailed financial planning and analysis are regflin the acquisition process.
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ACQUISITION OF ANOTHER BUSINESS
Should stock or assets be given in the acquisition?

Advantages of Giving Stock
*  Quick.
« Simple in terms of document preparation. There igaasfer of stock certificates in
exchange for immediate or deferred payment.
« Typically, stockholder votes authorizing the pulsHhar sale are not required.
e Minority stockholders may not have appraisal rights

Disadvantages of Giving Stock
e The acquirer in buying stock of the target compasgumes its liabilities, whether
disclosed or not.
« If the target is liquidated after acquisition, muebrk is required in conveying the target
company’s assets as part of the liquidation.

Advantages of Giving Assets
« Acquirer has full control over the assets it buyd the liabilities it assumes.
* Typically, no acquiring company stockholder voteesded.

Disadvantages of Giving Assets
« Difficult to determine the fair value of each asset
e Target company’s stockholders must approve.
« State transfer taxes must be paid.
e Creditor agreement may be required for certairstess and assignments.
e Must conform to bulk sales laws.

In evaluating whether to buy another business,talabudgeting techniques may be used. Also,
the effect of the new capital structure on thetgstoverall cost of capital has to be projected.

EXAMPLE 12.2

Weiss Corporation is considering buying PoczterpBaation for $95,000Weiss’ current cost of
capital is 12 percent. Poczter’s estimated ovecdt of capital after the acquisition is 10 percent
Projected cash inflows from years one through eagat$13,000.

The net present value is:

Year Present Value
0(-$95,000 x 1) -$95,000
1-8 (13,000 x 5.334926) + 69,354
Net present value -$25,646

*Using 10 percent as the discount rate.
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The acquisition is not feasible because of the thegaet present value.

EXAMPLE 12.3
Charles Company desires to purchase certain issdts of Blake Company. However, the latter
wants to sell out its business. The balance sHdgake Company follows.

Assets

Cash $4,000
Accounts receivable 8,000
Inventory 10,000
Equipment 1 16,000
Equipment 2 28,000
Equipment 3 42,000
Building 110,000
Total assets $218,000
Liabilities and Stockholders’ Equity

Total liabilities $80,000
Total equity 138,000
Total liabilities and equity $218 000

Charles wants only equipment 1 and 2 and the bgildihe other assets, excluding cash, can be
sold for $24,000. The total cash received is tiR&®0 ($24,008- $4,000 initial cash balance).
Blake desires $50,000 for the entire business. |&hawill therefore have to pay a total of
$130,000, which is $80,000 in total liabilities aff0,000 for its owners. The actual net cash
outlay is therefore $102,000 ($130,000 - $28,000%. anticipated that the after-tax cash inflows
from the new equipment will be $27,000 per yeartfa next five years. The cost of capital is 8
percent.

The net present value of the acquisition is

Year Present Value
0(-$102,000 x 1) -$102,000
1-5 (27,000 x 3.992710) 107,803
Net present value $ 5,803

The positive net present value indicates that togiigition should take place.

A company may be bought by exchanging stock in @cewith a predetermined ratio. The
acquirer typically offers more for each share af #rtquired company than the current market
price of stock. Thexchange rati@quals

Amount paid per share of the acquired company
Market price of the acquiring company’s shares
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EXAMPLE 12.4

Travis Company buys Boston Company. Travis Comastdck sells for $75 per share while
Boston’s stock sells for $45. According to the negrgegotiations, Travis offers $50 per share.
The exchange ratio is 0.667 ($50/$75).

Travis exchanges 0.667 shares of its stock forshaee of Boston.
IMPACT OF MERGER ON EARNINGS PER SHARE
AND MARKET PRICE PER SHARE

A merger can have a positive or negative effechenincome and market price per share of
common stock.

EXAMPLE 12.5
The following information applies:

Company A Company B

Net income $50,000 $84,000
Outstanding shares 5,000 12,000
EPS $10 $7
P-E ratio 7 10
Market price $70 $70

Company B acquires Company A and exchanges itesHar A's shares on a one-for-one basis.
The effect on EPS follows.

B Shares EPS Before EPS After
Owned After Merger Merger
Merger
A stockholders 5,000 $10 $7.88*
B stockholders 12,000 $7 $7.88*
Total 17,000

*Total net income is determined as:

5,000 shares x $10 $50,000
12,000 shares x $7 84,000
$134,000

Netincome _  $134,000 _  7.88(rounded)
Total shares 17,000 a

EPS goes down by $2.12 for A stockholders and upOb§8 for B stockholders.

The effect on market price is not clear. Assumimg ¢combined entity has the same P-E ratio as
Company B, the market price per share will be $781® x $7.88). The stockholders experience
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a higher market value per share. The increasedenadtue arises because net income of the
combined entity is valued at a P-E ratio of 10,same as Company B, while prior to the merger,
Company A had a lower P-E multiple of 7. But if tt@mbined entity is valued at Company A’s
multiplier of 7, the market value would be $55.176x$7.88). In this case, the stockholders in
each firm experience a reduction in market valuglef.84 ($70.00 -- $55.16).

Because the impact of the merger on market valushgae is not clear, the key consideration is
EPS.

EXAMPLE 12.6
The following situation exists:

Market price per share of acquiring company = $100
Market price per share of acquired company = $ 20
Price per share offered = $24
The exchange ratio equals
Shares $24/$100 0.24

Market price $24/$20 1.20

EXAMPLE 12.7
Mart Company wants to buy James Company by isstargihares. Relevant data follow.

Mart James
Net income $40,000 $26,000
Outstanding shares 20,000 8,000
The exchange ratio is 2 to 1. The EPS based ooritpeal shares of each company follows.

Combined net income
Total Shares

EPS of combined entity = =

$66,000 _ $66,000
20,000+ (8,000 x 2) 36,000 shares

=  $1.83(rounded)
EPS of Mart = $1.83
EPS of James = $1.83x2 = $3.66

EXAMPLE 12.8
O’Connor Corporation wants to buy Phil Corporatimnexchanging 1.8 shares of its stock for
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each share of Phil. O’Connor expects to have theeda-E ratio subsequent to the merger as
prior to it. Applicable data follow.

O’Connor Phil
Net income $50 $15
Shares 2.
Market price per share
The exchange ratio of market price equals
Offer price _ $50x1.8 _ %90 15
Market price of Phil $60 - $60 '
EPS and P-E ratios for each company are
O’Connor Phil
EPS $500,000/225,000 = $2.22 (rounded)  $150,000280, = $5
P-E ratio $50/$2.22 = 22.5 (rounded) $60/$5 = 12
The P-E ratio used in obtaining Phil is
1.8x$50 _ $90 _  18times
$5 B $5 B

The EPS of O’Connor subsequent to the acquisison i

$650,000 _  $650,000
225,000 + (30,000 x 1.8) 279,000

2.33 (rounded)

The expected market price per share of the comlangty is $2.33 x 22.5 times = $52.43
(rounded)

RISK
In evaluating the risk associated with an acquisjtascenario analysisnay be used, looking at
best case, worst case, and most likely case. Qmeratenarios consider assumptions as to
variables, including sales, volume, cost, competitireaction, customer perception, and
government interference. You derive the probabitityeach scenario on the basis of experience.
Sensitivity analysisnay also be used to indicate how sensitive theeptsj returns are to
variances from expected values of essential vagabFor instance, you may undertake a
sensitivity analysis on selling prices assumingy thee, for example, 8 or 12 percent higher or
lower than expected. The theory behind sensitamiglysis is to adjust key variables from their
expected values in the most likely case. The aisatgn be performed assuming one purchase
price or all possible purchase prices. What igrtigact, for example, of a 2 percent change in the
gross profit rate on projected returns?
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What price should you pay for a target compang@ ¥hould pay an amount resulting in a
cutoff return given the most likely operating sa@ama

Warning: It is difficult to accomplish successful unrelatégersification. Examples are General
Electric’'s acquisition of Utah International and RE acquisition of CIP. Both firms have

divested their acquisitionRecommendatiomcquisition of companies operating in related feld
usually have a higher success rate.

HOLDING COMPANY
A holding company is one whose only purpose is ag/tine stock of other businesses. To obtain
voting control of a business, the holding compamy make a direct market purchase or a tender
offer. A company may decide to become a holding gamy if its basic business is in a state of
decline and it decides to liquidate its assetsws®b the funds to invest in companies with high
growth potential.

Because the operating companies owned by thengoltbmpany are separate legal
entities, the obligations of one are isolated fibwn others. If one goes bankrupt, no claim exists
on the assets of the other companikscommendationA loan officer lending to one company
should attempt to obtain a guarantee by the oth@panies.

Advantages of a Holding Company

* Ability to obtain a significant amount of assetdhwa small investment. In essence, the
holding company can control more assets than idcacguire through a merger.

* Risk protection, in that the failure of one compaoes not result in the failure of another
or of the holding company. If the owned companig fdhe loss of the holding company is
limited to its investment in it.

» Ease of obtaining control of another company;heit is involved is buying sufficient stock
in the marketplace. Unlike a merger, in which stuxdder or management approval is
required, no approval is necessary for a holdimgpamny.

» Ability to obtain a significant amount of controlttva small investment by getting voting
control in a company for a minimal amount and thsing that firm to gain voting control
in another, and so on.

Disadvantages of a Holding Company

* Multiple tax because the income the holding compangives is in the form of cash. Prior
to paying dividends, the subsidiary must pay tagesthe earnings. When profit is
distributed to the holding company as dividendsjusst pay tax on the dividends received
less an 80 percent dividend exclusion. But if tieéding company owns 80 percent or
more of the subsidiary’s shares, a 100 percentlelid exemption exists. No multiple tax
exists for a subsidiary that is part of a mergeagany.

« More costly to administer than a single company rextiag from a merger because
economies of scale are not achieved.

* Possibility that the U.S. Department of Justicd ddem the holding company a near
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monopoly and require dissolution of some of the edvoompanies.
« Incurrence of increased debt because the acquisitey magnify variability in earnings,
thus subjecting the holding company to greater risk

EXAMPLE 12.9
A holding company owns 70 percent of another fibividends received are $20,000. The tax
rate is 46 percent. The tax paid on the dividentis\fs.

Dividend $20,000
Dividend exclusion (80%) 16,000
Dividend subject to tax $ 4,000
Tax rate X 46%
Tax $1,840

The effective tax rate is 9.2% ($1,840/ $20,000).

CONCLUSION
In analyzing a potential merger and acquisitionpyneonsiderations must be taken into account,
such as the market price of stock, earnings peeskidvidends, book value of assets, risk, and
tax considerations. A detailed evaluation of thgyeét company is necessary to ensure that the
price paid is realistic given the particular circtances.
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CHAPTER 13
FORECASTING AND FINANCIAL PLANNING

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

Explain who uses forecasts.

List and describe each of forecasting methods.

Select a forecasting method.

Define the qualitative approach.

Describe common features and assumptions inheréntacasting.
lllustrate the steps in the forecasting process.

ouhwnE

Financial management in both private and publi@oizations typically operate under conditions
of uncertainty or risk. Probably the most importamtction of business irecasting A forecast

IS a starting point for planning. The objectivefafecasting is to reduce risk in decision making.
In business, forecasts are the basis for capattyning, production and inventory planning,
manpower planning, planning for sales and marketreshfinancial planning and budgeting,
planning for research and development and top neanagt's strategic planning. Sales forecasts
are especially crucial aspects of many financiahagament activities, including budgets, profit
planning, capital expenditure analysis, and adipmsand merger analysis.

Figure 13.1 illustrates how sales forecasts reé@t@arious managerial functions of
business.

FIGURE 13.1
SALE FORECASTS AND MANAGERIAL FUNCTIONS

Forecasts of Money and
Credit Conditions

Sales Forecast

- - Capital
Capacity Planning Expenditure
| _ | |
| Financial Planning | I Production Planning] | Marketing Planning |
| 1 I |
Manpower Inventory Project Procurement
Planning Planning Planning Planning

WHO USES FORECASTS?
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Forecasts are needed for marketing, productiorghasmg, manpower, and financial planning.
Further, top management needs forecasts for plguamd implementing long-term strategic
objectives and planning for capital expendituresrd/specifically, marketing managers use sales
forecasts to determine 1) optimal sales force aflons, 2) set sales goals, and 3) plan
promotions and advertising. Other things such aket share, prices, and trends in new product
development are required.

Production planners need forecasts in order to:
.Schedule production activities
.Order materials
.Establish inventory levels
.Plan shipments

Some other areas which need forecasts include ialaeguirements (purchasing and
procurement), labor scheduling, equipment purchasamtenance requirements, and plant
capacity planning.

As shown in Figure 13.1, as soon as the compakgsrsure that it has enough capacity,
the production plan is developed. If the compangsdaot have enough capacity, it will require
planning and budgeting decisions for capital spenébr capacity expansion.

On this basis, the financial manager must estithatéuture cash inflow and outfiow. He must
plan cash and borrowing needs for the companysefdperations. Forecasts of cash flows and the
rates of expenses and revenues are needed toimednaorate liquidity and operating efficiency. In
planning for capital investments, predictions alfotiire economic activity are required so thatmetu
or cash inflows accruing from the investment magsienated.

Forecasts must also be made of money and creatiitmns and interest rates so that the
cash needs of the firm may be met at the lowessilpescost. The finance and accounting
functions must also forecast interest rates to eugpe acquisition of new capital, the collection
of accounts receivable to help in planning workiogpital needs, and capital equipment
expenditure rates to help balance the flow of fuimdshe organization. Sound predictions of
foreign exchange rates are increasingly importanmt fihancial managers of multinational
companies (MNCSs).

Long-term forecasts are needed for the planninghainges in the company's capital
structure. Decisions as to whether to issue stodebt in order to maintain the desired financial
structure of the firm require forecasts of moneg aredit conditions.

The personnel department requires a number ofdsts in planning for human resources

in the business. Workers must be hired and tramed for these personnel there must be benefits
provided that are competitive with those availablehe firm's labor market. Also, trends that
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affect such variables as labor turnover, retirenage, absenteeism, and tardiness need to be
forecast as input for planning and decision makirttpis function.

Managers of nonprofit institutions and public adistrators must also make forecasts.
Hospital administrators face the problem of foréingshe health care needs of the community. In
order to do this efficiently, a projection has ®rhade of:

.The growth in absolute size of population

.The changes in the number of people in varioesgagupings

.The varying medical needs these different agegs will have.

Universities forecast student enrollments, cosiperations, and in many cases, what level
of funds will be provided by tuition and by goveream appropriations.

The service sector which today account for 2/3thef U.S. gross domestic product
(GDP), including banks, insurance companies, restas, and cruiseships, need various
projections for their operational and long-ternmastgic planning. Take a bank, for example. The
bank has to forecast:

.Demands of various loans and deposits
.Money and credit conditions so that it can deteerthe cost of money it lends

FORECASTING METHODS
There is a wide range of forecasting techniqueghvtiie company may choose from. There are
basically two approaches to forecasting: qualiaséind quantitative. They are as follows:

1. Qualitative approach - forecasts based dgment and opinion.
.Executive opinions
.Delphi technique
.Sales force polling
.Consumer surveys
.Techniques for eliciting experts' opinions - PER¥ived
2. Quantitative approach
a) Forecasts based on historical data
.Naive methods
.Moving averages
.Exponential smoothing
.Trend analysis
.Decomposition of time series
.Box-Jenkins
b) Associative (Causal) forecasts
.Simple regression
.Multiple regression
.Econometric modeling
c) Forecasts based on consumer behavior - Manproach
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d) Indirect methods
.Market surveys
.Input-output analysis
.Economic indicators

Figure 13.2 summarizes the forecasting methods.

Quantitative models work superbly as long aselittr no systematic change in the
environment takes place. When patterns or relslips do change, by themselves, the objective
models are of little use. It is here where thelitateve approach based on human judgment is
indispensable. Because judgmental forecasting lzdses forecasts on observation of existing
trends, they too are subject to a number of shonitags. The advantage, however, is that they
can identify systematic change more quickly andrptet better the effect of such change on the
future. We will discuss the qualitative methodeher this chapter, while various quantitative
methods along with their illustrations will be takep in subsequent chapters.

SELECTION OF FORECASTING METHOD
The choice of a forecasting technique is signifiyaimfluenced by the stage of the product life
cycle, and sometimes by the firm or industry folicha decision is being made.

In the beginning of the product life cycle, relaty small expenditures are made for
research and market investigation. During thet fshase of product introduction, these
expenditures start to increase. In the rapid gnostage, considerable amounts of money are
involved in the decisions; therefore a high leviehocuracy is desirable. After the product has
entered the maturity stage, the decisions are maongtine, involving marketing and
manufacturing. These are important consideratiwhen determining the appropriate sales
forecast technique.

After evaluating the particular stages of the picigdand firm and industry life cycles, a
further probe is necessary. Instead of selectifigecasting technique by using whatever seems
applicable, decision makers should determine whatppropriate. Some of the techniques are
quite simple and rather inexpensive to develop @s® whereas others are extremely complex,
require significant amounts of time to develop, amy be quite expensive. Some are best suited
for short-term projections, whereas others areebgttepared for intermediate- or long-term
forecasts.

What technique or techniques to select dependbseofollowing criteria:

What is the cost associated with developing thedasting model compared with potential
gains resulting from its use? The choice is ongeokfit-cost trade-off.

How complicated are the relationships that aregofinecasted?

Is it for short-run or long-run purposes?

How much accuracy is desired?

Is there a minimum tolerance level of errors?

How much data are available? Techniques varyarathount of data they require.

=
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THE QUALITATIVE APPROACH
The qualitative (or judgmental) approach can dulsn formulating short-term forecasts
and also can supplement the projections basedeoust of any of the qualitative methods. Four
of the better known qualitative forecasting methads Executive Opinions, the Delphi Method,
Sales Force Polling, and Consumer Surveys.

EXECUTIVE OPINIONS

The subjective views of executives or experts freates, production, finance, purchasing and
administration are averaged to generate a foredasit future sales. Usually this method is used
in conjunction with some quantitative method sushrand extrapolation. The management team
modifies the resulting forecast based on their etgt®ns.

The advantage of this approach is that the fotmgas done quickly and easily, without
need of elaborate statistics. Also, the jury adaetive opinions may be the only feasible means of
forecasting in the absence of adequate data. Baedintage, however, is that of "group think."
This is a set of problems inherent to those whotmsea group. Foremost among these problems
are high cohesiveness, strong leadership, andatimulof the group. With high cohesiveness, the
group becomes increasingly conforming through grorgssure which helps stifle dissension and
critical thought. Strong leadership fosters grguessure for unanimous opinion. Insulation of
the group tends to separate the group from outgieons, if given.

THE DELPHI METHOD

It is a group technique in which a panel of expets individually questioned about their
perceptions of future events. The experts do n&t @e a group in order to reduce the possibility
that consensus is reached because of dominantnaétgdactors. Instead, the forecasts and
accompanying arguments are summarized by an oytsidg and returned to the experts along
with further questions. This continues until a @nsis is reached by the group, especially after
only a few rounds. This type of method is useful gnite effective for long-range forecasting.

The technique is done by "questionnaire” format #us it eliminates the disadvantages
of group think. There is no committee or debakbe experts are not influenced by peer pressure
to forecast a certain way, as the answer is nehded to be reached by consensus or unanimity.
Low reliability is cited as the main disadvantagetiee Delphi Method, as well as lack of
consensus from the returns. Table 13.1 shows fffeatige this method can be.
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SALES-FORCE POLLING

Some companies use as a forecast source salese p@bpl have continual contacts with
customers. They believe that the sales force tlgatlasest to the ultimate customers may have
significant insights regarding the state of theifatmarket. Forecasts based on sales-force polling
may be averaged to develop a future forecast. & ey be used to modify other quantitative
and/or qualitative forecasts that have been gezetiaternally in the company. The advantages to
this way of forecast are that (1) it is simple e wand understand, (2) it uses the specialized
knowledge of those closest to the action, (3) it glace responsibility for attaining the forecast i
the hands of those who most affect the actualtssand (4) the information can be easily broken
down by territory, product, customer or salesperson

The disadvantages include salespeople being owegtiynistic or pessimistic regarding
their predictions, and inaccuracies due to broadenomic events that are largely beyond their
control.

TABLE 13.1
AN EXAMPLE OF THE USE OF THE DELPHI METHOD
1 2 3 4 5
Probability Weighted
Population Number of Distribution Average
(in millions) Midpoint Panelists of Panelists (2x4)
30 and above — 0 0.00 0
20-30 25 1 0.05 1.25
15-19 17 2 0.10 1.70
10-14 12 2 0.10 1.20
5-9 7 7 0.35 2.45
2-4 3 8 0.40 1.20
Less than 2 1 0 0.00 _ 0
Total 20 1.00 7.80

Case example: “In 1982, a panel of 20 representatives, with college educations, from different parts of the U.S.A., were
asked to estimate the population of Bombay, India. None of the panelists had been to India since World War I.
“The population was estimated to be 7.8 million, which is very close to the actual population.”

Source: Singhvi, Surendra. “Financial Forecast: Why and How?” Managerial Planning. March—April 1984.

CONSUMER SURVEYS

Some companies conduct their own market surveyardew specific consumer purchases.

Surveys may consist of telephone contacts, persoteal/iews, or questionnaires as a means of
obtaining data. Extensive statistical analysissgally applied to survey results in order to test
hypotheses regarding consumer behavior.

PERT-DERIVED FORECASTS
A technique known as PERT (Program Evaluation agdidw Technique) has been useful in
producing estimates based on subjective opinioch $1$ executive opinions or sales force
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polling. The PERT methodology requires that theeeixprovide three estimates: (1) pessimistic
(@), (2) the most likely (m), and (3) optimistic)(bl'he theory suggests that these estimates
combine to form an expected value, or forecasipliEsvs:

EV = (a + 4m +b)/6
with a standard deviation of

o =(b-a)6

where EV = expected value (mean) of the forecast
o = standard deviation of the forecast

For example, suppose that management of a conipaieyes that if the economy is in
recession, the next year's sales will be $300,0@Difathe economy is in prosperity $330,000.
Their most likely estimate is $310,000. The PERThméd generates an expected value of sales as
follows:

EV = ($300,000+4($310,000)+$380)/6=$311,667

with a standard deviation of
o = ($330,000 - $300,000)/6 =$5,000

There are two distinct advantages to this method:

(1) It is often easier and more realistic to ask theeexto give optimistic, pessimistic and
most likely estimates than a specific forecastevalu

(2) The PERT method includes a measure of dispersian qtandard deviation), which
makes it possible to develop probabilistic statdsieegarding the forecast. For
example, in the above example the forecaster ip&Bent confident that the true
value of the forecasted sales lies between plusiaus two standard deviations from
the mean ($311,667). That is the true value caexpected between $301,667 and
$321,667.

COMMON FEATURES AND ASSUMPTIONS INHERENT IN FORECAS TING
As pointed out, forecasting techniques are qufterdnt from each other. But there are
certain features and assumptions that underlieubmess of forecasting. They are:

1. Forecasting techniques generally assume that the waderlying causal relationship that existed in
the past will continue to prevail in the future.dimer words, most of our techniques are based on
historical data.

2. Forecasts are very rarely perfect. Therefore, fanmpng purposes, allowances should be
made for inaccuracies. For example, the companulghaways maintain a safety stock in
anticipation of stockouts.
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3.

Forecast accuracy decreases as the time periodecbby the forecast (that is, the time
horizon) increases. Generally speaking, a long-ferecast tends to be more inaccurate than
a short-term forecast because of the greater amnesrt

Forecasts for groups of items tend to be more ateuhan forecasts for individual items,
since forecasting errors among items in a groufd tencancel each other out. For example,
industry forecasting is more accurate than indeidom forecasting.

STEPS IN THE FORECASTING PROCESS

There are six basic steps in the forecasting psoddsey are:

1.

N

o0how

Determine the what and why of the forecast and whihbe needed. This will indicate the
level of detail required in the forecast (for exdanporecast by region, forecast by product,
etc.), the amount of resources (for example, coerpdrdware and software, manpower,
etc.) that can be justified, and the level of aacyrdesired.

Establish a time horizon, short-term or long-tektore specifically, project for the next year
or next 5 years, etc.

Select a forecasting technique. Refer to ther@itiscussed before.

Gather the data and develop a forecast.

Identify any assumptions that had to be made ipgmeg the forecast and using it.

Monitor the forecast to see if it is performinganmanner desired. Develop an evaluation
system for this purpose. If not, go to step 1.

198



CHAPTER 14
FORECASTING METHODOLOGY

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

1. ldentify and explain naive models.
2. Give examples of smoothing techniques
3. Describe step by step the forecasting method wsiegmposition of time series

This chapter discusses several forecasting metihadiall in thequantitative approaclcategory.
The discussion includes naive models, moving aesagnd exponential smoothing methods.
Time series analysis and regressions are coverfedure chapters. The qualitative methods were
described in the previous chapter.

NAIVE MODELS
Naive forecasting models are based exclusively stofical observation of sales or other
variables such as earnings and cash flows beirgcdst. They do not attempt to explain the
underlying causal relationships, which producevdgable being forecast.

Naive models may be classified into two groupse @roup consists of simple projection
models. These models require inputs of data fraranteobservations, but no statistical analysis is
performed. The second group are made up of modhble naive, are complex enough to require
a computer. Traditional methods such as classiedomposition, moving average, and
exponential smoothing models are some examples.

Advantages It is inexpensive to develop, store data, aperate.
Disadvantagesit does not consider any possible causal relships that underlie the
forecasted variable.

1. A simplest example of a naive model type would deige the actual sales of the current
period as the forecast for the next period. Leusis the symbol ¥; as the forecast
value and the symbol;Yas the actual value. Then.Y'=Y;

2. If you consider trends, then

Y% =Y+ (Yi- Yia)
This model adds the latest observed absolutegéoigperiod change to the most recent
observed level of the variable.

3. If you want to incorporate the rate of change nathan the absolute amount, then

Y'vr1 = Yi Yt

t-1

EXAMPLE 14.1
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Consider the following sales data:

20X1

Monthly

Sales of

Month Product
$3,050
2,980
3,670
2,910
3,340
4,060
4,750
5,510
5,280
10 5,504
11 5,810
12 6,100

OCoOoO~NOOTLPA~ WNPEF

We will develop forecasts for January 20X2 basetheraforementioned three models:

1. Y =Y:=$6,100
2. Yw1=Ye+ (Ye- Yer) =$6,100 + ($6,100 - $5,810) = $6,100 + $290;3$6

3.
Y = Yi Yt
Yia
$6,100
= $6,100 xO OO = $6,100 (1.05) = $6,405
$5,810

The naive models can be applied, with very Itideed of a computer, to develop forecasts
for sales, earnings, and cash flows. They musiobapared with more sophisticated models such
as the regression and Box-Jenkins methods fordstiag efficiency.

SMOOTHING TECHNIQUES

Smoothing techniques are a higher form of naive etsodrhere are two typical forms: moving
average and exponential smoothing. Moving averageshe simpler of the two.
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MOVING AVERAGES
Moving averages are averages that are updatedramfoemation is received. With the moving
average, a manager simply employs the most redmsetreations to calculate an average, which is

used as the forecast for the next period.

EXAMPLE 14.2
Assume that the marketing manager has the follogéhes data.

Date Actual Sales (¥

Jan.1 46
2 54
3 53
4 46
5 58
6 49
7 54

In order to predict the sales for the seventheghith days of January, the manager has to
pick the number of observations for averaging pseso Let us consider two cases: one is a Six-
day moving average and the other is a three-daygse

Case 1
46 + 54 + 53 + 46 + 58 + 49
Y'; = 6 =51
54 +53+46+58+49 +54
Y's = 6 = 52.3

where Y' = predicted

Case 2
46 + 58 + 49
Y'; = 3 =51
58 +49 + 54
Y's = 3 = 53.6
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Predicted Sales()y"

Date Actual Sales Case 1 Case 2
Jan. 1 46

2 54 :

3 ST N ‘

4 46

5 58 51

v

6 49 53.6

7 54 | 51

8 —_ 523

Figure 14.1 summarizes the results of Cases P atbve.

In terms of weights given to observations, in chsthe old data received a weight of 5/6,
and the current observation got a weight of 16 cdse 2, the old data received a weight of only
2/3 while the current observation received a weajHt/3.

Thus, the marketing manager's choice of the nubeeriods to use in a moving average
is a measure of the relative importance attacheddt@ersus current data.

ADVANTAGES AND DISADVANTAGES
The moving average is simple to use and easy teceratahd. However, there are two
shortcomings.

e It requires you to retain a great deal of data@ardy it along with you from forecast period
to forecast period.

* All data in the sample are weighted equally. Ifrencecent data are more valid than older
data, why not give it greater weight?
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The forecasting method known as exponential snogtiets around these disadvantages.

EXPONENTIAL SMOOTHING

Exponential smoothing is a popular technique farrshun forecasting by financial managers. It
uses a weighted average of past data as the basssfébrecast. The procedure gives heaviest
weight to more recent information and smaller wesglo observations in the more distant past.
The reason for this is that the future is more ddpat upon the recent past than on the distant
past. The method is known to be effective whenetierandomness and no seasonal fluctuations
in the data. One disadvantage of the method, hawe¢hat it does not include industrial or
economic factors such as market conditions, prmethe effects of competitors' actions.

THE MODEL
The formula for exponential smoothing is:
Y = oYy +(1-a) Yy
or in words,
YInew = aY od T (1 -a ) Y'old
where Yqew = Exponentially smoothed average to be usedeafotkcast.
Yoada =Most recent actual data.
Y'oa = Most recent smoothed forecast.
o = Smoothing constant.
The higher ther, the higher the weight given to the more recefotrmation.

EXAMPLE 14.3
The following data on sales are given below.

Time period (t) Actual sales (1000Y )

1 $60.0
2 64.0
3 58.0
4 66.0
5 70.0
6 60.0
7 70.0
8 74.0
9 62.0
10 74.0
11 68.0
12 66.0
13 60.0
14 66.0
15 62.0
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To initialize the exponential smoothing process, mwast have the initial forecast. The first
smoothed forecast to be used can be

1. First actual observations.
2. An average of the actual data for a few periods

For illustrative purposes, let us use a six-perin@rage as the initial forecast; Ywith a
smoothing constant of = 0.40.

Then Y7=(Y1+ Y2+ Yzt Yo+ Ys+ Ye)/6
= (60 + 64 + 58 + 66 + 70 + 60)/63-

Note that ¥ = 70. Then ¥'is computed as follows:

Ys=aYs+(1-a) Yy
= (0.40)(70) + (0.60)(63)
= 28.0 + 37.80 = 65.80

Similarly,

Y9 = aYg+ (1 -C() Y's
= (0.40)(74) + (0.60)(65.80)
= 29.60 + 39.48 = 69.08
and
Y'io= aYg+ (1 -C()Y'g
(0.40)(62) + (0.60)(69.08)
24.80 + 41.45 = 66.25

By using the same procedure, the values Qf Y'12, Y'13, Y'14, @and Yis can be calculated.

The following table shows a comparison between atielal sales and predicted sales by the
exponential smoothing method.

Due to the negative and positive differences betwactual sales and predicted sales, the
forecaster can use a higher or lower smoothingtaah&), in order to adjust his/her prediction
as quickly as possible to large fluctuations indaéa series. For example, if the forecast is ghow
reacting to increased sales, (that is to sayeifdifference is negative), he/she might want tcatry
higher value. For practical purposes, the optommalay be picked by minimizing what is known as
themean squared errofMSE), which will be discussed in more detail itager chapter.

MSE =% (Y- Y% (n - i)

where i = the number of observations used to daterthe initial forecast (in our example, i=6).
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TABLE 14.1
COMPARISON OF ACTUAL SALES AND PREDICTED SALES

Predicted Difference  Difference
Time period (t) Actual sale€Y,) sale(Y'") (Y- YD) (Y- YY?

1 $60.0

2 64.0

3 58.0

4 66.0

5 70.0

6 60.0

7 70.0 63.00 7.00 49.00
8 74.0 65.80 8.20 67.24
9 62.0 69.08 -7.08 50.13
10 74.0 66.25 7.75 60.06
11 68.0 69.35 -1.35 1.82
12 66.0 68.81 -2.81 7.90
13 60.0 67.69 -7.69 59.14
14 66.0 64.61 1.39 1.93
15 62.0 65.17 -3.17 10.05

307.27
In our example,

MSE = 307.27/(15-6) = 307.27 /9 =34.14

The idea is to select tleethat minimizes MSE, which is the average sum efvriations
between the historical sales data and the foreedsts for the corresponding periods.

The Computer and Exponential Smoothing

As a manager, you will be confronted with complesiglems requiring large sample data. You
will also need to try different values af for exponential smoothing. Virtually all foreciast
software has an exponential smoothing routine.

FORECASTING USING DECOMPOSITION OF TIME SERIES
When sales exhibit seasonal or cyclical fluctuatiome use a method calledlassical
decompositionfor dealing with seasonal, trend, and cyclicahponents together. Note that the
classical decomposition model is a time series inoides means that the method can only be
used to fit the time series data, whether it is tmgnquarterly, or annually. The types of time
series data the company deals with include sadesings, cash flows, market share, and costs.

We assume that a time series is combined into demthat consists of the four
components - trend (T), cyclical (C), seasonal &8l random (R). We assume the model is of a
multiplicative type, i.e.,
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Yi=TXCxSxR

In this section, we illustrate, step by step, ¢lassical decomposition method by working
with the quarterly sales data.

The approach basically involves the following feteps:

1. Determine seasonal indices, using a four-quanteing average.

2. Deseasonalize the data.

3. Develop the linear least squares equationderatio identify the trend component of the
forecast.

4. Forecast the sales for each of the four quadkthe coming year.

The data we are going to use are the quarteidg shdta for the video set over the past
four years. (See Table 14.2) We begin our analygishowing how to identify the seasonal
component of the time series.

Step 1 Use moving average to measure the combined egcidal (TC) components of the time
series. This way we eliminate the seasonal ancbrarmbmponents, S and R.
More specifically, Step 1 involves the followinggaiences of steps:

TABLE 14.2
QUARTERLY SALES DATA FOR VCRS OVER THE PAST 4 YEARS

Year Quarter Sales
1 5.8
5.1
7.0
7.5
6.8
6.2
7.8
8.4
7.0
6.6
8.5
8.8
7.3
6.9
9.0
9.4

w
AP WOWNERPMAWONPEPRAAONPEPRAAWODNPRE
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a) Calculate the 4-quarter moving average fortithe series, which we discussed in the
above. However, the moving average values cordpadenot correspond directly to the original
guarters of the time series.

b) We resolve this difficulty by using the midpt@rbetween successive moving-average
values. For example, since 6.35 corresponds tdirgtehalf of quarter 3 and 6.6 corresponds to
the last half of quarter 3, we use (6.35+6.6)/2476 as the moving average value of quarter 3.

Similarly, we associate (6.6+6.875)/2 = 653vith quarter 4. A complete summary of the
moving-average calculation is shown in Table 14.3.

TABLE 14.3
MOVING AVERAGE CALCULATIONS FOR THE VCRS SALES TIME SERIES

Four-Quarter Centered

Year Quarter Sales Mov. Av. Mov. Ave.
1 1 5.8
2 5.1
6.35
3 7.0 6.475
6.6
4 7.5 6.7375
6.875
2 1 6.8 6.975
7.075
2 6.2 7.1875
7.3
3 7.8 7.325
7.35
4 8.4 7.4
7.45
3 1 7.0 7.5375
7.625
2 6.6 7.675
7.725
3 8.5 7.7625
7.8
4 8.8 7.8375
7.875
4 1 7.3 7.9375
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2 6.9 8.075
8.15

3 9.0

4 9.4

c) Next, we calculate the ratio of the actual gala the moving average value for each
quarter in the time series having a 4-quarter ngpawerage entry. This ratio in effect represents
the seasonal-random component, SR=Y/TC. The resilusilated this way appear in Table 14.4.

TABLE 14.4
SEASONAL RANDOM FACTORS FOR THE SERIES

Centered
Four-Quarter Mov. Av. Sea.-Rand.
Year Quarter Sales Mov. Av. TC SR=Y/TC
1 1 5.8
2 5.1
6.35
3 7.0 6.475 1.081
6.6
4 7.5 6.738 1.113
6.875
2 1 6.8 6.975 0.975
7.075
2 6.2 7.188 0.863
7.3
3 7.8 7.325 1.065
7.35
4 8.4 7.400 1.135
7.45
3 1 7.0 7.538 0.929
7.625
2 6.6 7.675 0.860
7.725
3 8.5 7.763 1.095
7.8
4 8.8 7.838 1.123
7.875
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4 1 7.3 7.938 0.920

8
2 6.9 8.075 0.854
8.15
3 9.0
4 9.4

d) Arrange the ratios by quarter and then caleula¢ average ratio by quarter in order to
eliminate the random influence.

For example, for quarter 1

(0.975+0.929+0.920)/3=0.941

e) The final step, shown below, adjusts the awerago slightly (for example, for quarter
1, 0.941 becomes 0.940), which will be Heasonal index
Step 2 After obtaining the seasonal index, we must fiesnove the effect of season from the
original time series. This process is referred salaseasonalizing the time series. For this, we
must divide the original series by the seasonaxridr that quarter. This is shown in Table 14.5.
Step 3 Looking at the graph in Figure 14.1, we seetithe series seem to have an upward linear
trend. To identify this trend, we develop the lesgtiares trend equation. This procedure is
shown in Table 14.6, which was discussed in a pusvchapter.

TABLE 14.5
SEASONAL COMPONENT CALCULATIONS

Quarter Sea.Rand. Seasonal Adjusted
SR Factor S S

1 0.975
0.929

0.920 0.941 0.940
2 0.863
0.860

0.854 0.859 0.858
3 1.081
1.065

1.095 1.080 1.079
4 1.113
1.135

1.123 1.124 1.123

4.004 4.000
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TABLE 14.6
DESEAONALIZED DATA

Year Quarter Sales Seas. S Des. Data t tY t
1 1 5.8 0.940 6.17 1 6.17 1
2 5.1 0.858 5.94 2 11.89 4
3 7.0 1.079 6.49 3 19.46 9
4 7.5 1.123 6.68 4 26.72 16
2 1 6.8 0.940 7.23 5 36.17 25
2 6.2 0.858 7.23 6 43.35 36
3 7.8 1.079 7.23 7 50.59 49
4 8.4 1.123 7.48 8 59.86 64
3 1 7.0 0.940 7.45 9 67.01 81
2 6.6 0.858 7.69 10 76.91 100
3 8.5 1.079 7.88 11 86.64 121
4 8.8 1.123 7.84 12 94.07 144
4 1 7.3 0.940 7.76 13 100.94 169
2 6.9 0.858 8.04 14 112.57 196
3 9.0 1.079 8.34 15 125.09 225
4 9.4 1.123 8.37 16 133.98 256

117.82 136 1051.43 1496

t-bar= 8.5 y-bar= 7.3638
b= 0.1469
a= 6.1147

which means y = 6.1147 + 0.1469 t for the forecast periods:

t= 17
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18
19
20

Step 4 Develop the forecast using the trend equatiahadjust these forecasts to account for
the effect of season. The quarterly forecast, remve in Table 14.7, can be obtained by
multiplying the forecast based on trend times #asenal factor.

TABLE 14.7
QUARTER-TO-QUARTER SALES FORECASTS FOR YEAR 5

Trend Seasonal Quarterly
Year Quarter Forecast Factor Forecast
5 1 8.6128 (a) 0.940 8.0971
2 8.7598 0.858 7.5170
3 8.9067 1.079 9.6121
4 9.0537 1.123 10.1632

Note: () y = 6.1147 + 0.1469 t = 6.1147 + 0.1469 (17) = 8.6128

FIGURE 14.1
ACTUAL VERSUS DESEASONALIZED DATA
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CONCLUSION
Various gquantitative forecasting methods exist.vBldiechniques are based solely on previous
experience. Smoothing approaches include movingageeand exponential smoothing. Moving
averages and exponential smoothing employs a veslghverage of past data as the means of
deriving the forecast. The classical decompositiethod is utilized for seasonal and cyclical
situations.
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CHAPTER 15
FORECASTING WITH REGRESSION AND MARKOV METHODS

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

Explain the least-squares method.

Discuss regression statistics.

Identify statistics to look for in multiple regrésss.

Evaluate forecasting performance.

Outline checklists on how to choose the best fat@ma equation.
Select and use a computer statistical package dtimpha regression.
Explain forecasting sales using the Markov model.

NoO~kwNE

Regression analysis is a statistical procedureeftimating mathematically the average relationship
between the dependent variable and the indepengeigble(s).Simple regressionnvolves one
independent variable, price or advertising in a @anfunction, whereasultiple regressionnvolves
two or more variables, that is price and advedisagether.

In this chapter, we will discusEmple (linear) regressioto illustrate theleast-squares
method which means that we will assume the Y = a + Htienship.

THE LEAST-SQUARES METHOD
The least-squares method is widely used in regnessialysis for estimating the parameter values
in a regression equation. The regression methdddies all the observed data and attempts to
find a line of best fit. To find this line, a tethue called the least-squares method is used.
To explain the least-squares method, we defineether as the difference between the
observed value and the estimated one and deneiiditi. Symbolically,

u=Y-Y

where Y = observed value of the dependent variable
Y' = estimated value based on Y' = a + bX

The least-squares criterion requires that the dihéest fit be such that the sum of the
squares of the errors (or the vertical distandéigare 15.1 from the observed data points to the
line) is a minimum, i.e.,

Minimum: Su? = 2(Y-a-bX)?
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FIGURE 15.1
Y AND Y'

Using differential calculus we obtain the followieguations, called normal equations:

2Y =na+ X
XY = azZX + bzX?
Solving the equations for b and a yields

L XY -(EXEY)
ny X*-(>.X)?

a=Y -bX

— Y — X
where Y :Z— and X :Z—
n n

EXAMPLE 15.1
To illustrate the computations of b and a, we wefer to the data in Table 15.1. All the sums
required are computed and shown below.

TABLE 15.1
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COMPUTED SUMS

Advertising X SalesY XY X2 Y?
(000) (000)
$9 15 135 81 225
19 20 380 361 400
11 14 154 121 196
14 16 224 196 256
23 25 575 529 625
12 20 240 144 400
12 20 240 144 400
22 23 506 484 529
7 14 98 49 196
13 22 286 169 484
15 18 270 225 324
17 18 306 289 324
$174 $225 3.414 2,792 4,359

From the table above:
SX =174; Y =225; XY =3,414; 3X?=2792.
X =3X/n=174/12 = 14.5; Y =32Y/n=225/12 = 18.75.

Substituting these values into the formula fordi:fi

b2 NEXY -(EX(EY) | (2)(3414)-(174)(225) _ 1818

NS X2 (3 X)? (12)2.792-(174F 3208 020%

a=Y -bX = 18.75-(0.5632)(14.5) = 18.75 - 8.166416G:5836

Thus, Y'=10.5836 + 0.5632 X

EXAMPLE 15.2
Assume that the advertising of $10 is to be experide next year; the projected sales for the
next year would be computed as follows:
Y'=10.5836 + 0.5632 X
=10.5836 + 0.5632 (10)
= $16.2156
Note that>Y? is not used here but rather is computed for r4sgLi&R).

TREND ANALYSIS
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Trends are the general upward or downward movemehtdhe average over time. These
movements may require many years of data to deterari describe them. They can be described
by a straight line or a curve. The basic forcesedguhg the trend include technological advances,
productivity changes, inflation, and population mipa. Trend analysis is a special type of simple
regression. This method involves a regression viyegetrend line is fitted to a time series of

data.
Thelinear trend line equation can be shown as

Y=a+bt
where t = time.

The formula for the coefficients a and b are dssnthe same as the cases for simple
regression. However, for regression purposes, e pieniod can be given a number so ffitat 0.
When there is an odd number of periods, the penidide middle is assigned a zero value. If there
is an even number, then -1 and +1 are assignetvth@eriods in the middle, so that again=
0.

With 2t = 0, the formula for b and a reduces to the Valq:

b= nZtY
- nZt2

Y
a= 2Y
n

EXAMPLE 15.3

Case 1 (odd number)

20X1 20X2 20X3 20X4  20X5
t= -2 -1 0 +1 +2

Case 2 (even number)

20X1 20X2 20X3 20X4 20X5 20X6
t= -3 -2 -1 +1 +2 +3

In each cas&t = 0.
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EXAMPLE 15.4
Consider ABC Company, whose historical sales falow

Year  Sales (in milions)

20X1 $ 10
20X2 12
20X3 13
20X4 16
20X5 17

Since the company has five years' data, which sd@hnumber, the year in the middle is assigned
a zero value.

Year t  Sales(in ty * v?
millions) (YY)
20X1 -2 $10 -20 4 100
20X2 -1 12 -12 1 144
20X3 0 13 0O 0 169
20X4 +1 16 16 1 256
20X5  +2 _17 34 4 289
0 68 18 10 958
b= a8 =90/50 =1.8
5(0)
= 68 =13.6
5

Therefore, the estimated trend equation is
Y'=$13.6 +$1.8t

To project 20X6 sales, we assign +3 to the t vidu¢he year 20X6.
Y'=%$13.6 + $1.8 (3)
=$19
Table 15.1 contains a summary of the more commoseyl forecasting methods discussed thus
far.
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REGRESSION STATISTICS
Regression analysis is a statistical method. Hahagses a variety of statistics to tell abdbe
accuracy and reliability of the regression resukbey include:
1. Correlation coefficient (R) and coefficientdstermination(R
2. Standard error of the estimate) (@&d prediction confidence interval
3. Standard error of the regression coefficiegt #8d t-statistic

Each of these statistics is explained below.

1. Correlation coefficient (R) and coefficient of determination(R?)

The correlation coefficient R measures the degf@errelation between Y and X. The range of
values it takes on is between -1 and +1. More lwidsed, however, is the coefficient of
determination, designated? Rread as r-squared).  Simply put,? ®Rlls us how good the
estimated regression equation is. In other woitds, a measure of "goodness of fit" in the
regression. Therefore, the higher tHe Bhe more confidence we have in our estimatedtimu

More specifically, the coefficient of determinatioepresents the proportion of the total
variation in Y that is explained by the regressaguation. It has the range of values between 0
and 1.

EXAMPLE 15.5

The statement "Sales is a function of advertisirgeaditure with R = 70 percent," can be
interpreted as "70 percent of the total variatmisales is explained by the regression equation
or the change in advertising and the remaining@dcent is accounted for by something other
than advertising, such as price and income."

The coefficient of determination is computed as

=120
> (Y-V)?

In a simple regression situation, however, theaesisort-cut method available:
oo XXV X))
N> X* - X)°IIn> Y- Y)°]

Comparing this formula with the one for b, we dest the only additional information we need to
compute Ris ZY?2.
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EXAMPLE 15.6
To illustrate the computations of various regresstatistics, we will refer to the data in Table
15.1.

Using the shortcut method fof,R

_ (1818* _ 3305124 _ 3305124
[3228[(12)(4,359)- (225f]  [3228[52308-50,625] (3228)(1683

3305124

=———— =0.6084 = 60.84%
5432724
This means that about 60.84 percent of the tedshtion in sales is explained by
advertising and the remaining 39.16 percent lisusiexplained. A relatively low Rindicates that
there is a lot of room for improvement in our mstied forecasting formula (Y' = $10.5836 +
$0.5632X). Price or a combination of advertising @arice might improve R

2. Standard Error of the Estimate () and Prediction Confidence Interval
The standard error of the estimate, designated Sefined as the standard deviation of
the regression. It is computed as:

5;\/Z(Y-Y')2 :\/zvz STV BSXY

n-2 n-2

This statistic can be used to gain some ideae&tituracy of our predictions.

EXAMPLE 15.7
Going back to our example data,i$Scalculated as :

5 = \/ZYZ 2> Y-b> XY \/4,359-(10.5836)225)-(0.5632)(3414)_ \/54.9252_
- n-2 - 12-2 YV 10

2.3436

Suppose you wish to make a prediction regardingndividual Y value--such as a
prediction about the sales when an advertising resgoes $10. Usually, we would like to have
some objective measure of the confidence we cae taour prediction, and one such measure is
aconfidence (or prediction) intervaonstructed for Y.
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A confidence interval for a predicted Yiven a value foiX, can be constructed in the
following manner.

)2
Yt S 1+1+ (X, = X)

n , OX)?
Zx _Z:n

where Y'=the predicted value of Y given a véteX;
X, = the value of independent variable used as this far prediction.

Note t is the critical value for the level of signdicce employed. For example, for a significant
level of 0.025 (which is equivalent to a 95% coafide level in a two-tailed test), the critical
value of t for 10 degrees of freedom is 2.228 (Bakle 15.3). As can be seen, the confidence
interval is the linear distance bounded by limmsaither side of the prediction.

EXAMPLE 15.8

If you want to have a 95 percent confidence ineofayour prediction, the range for the
prediction, given an advertising expense of $10ld/te between $10,595.10 and $21,836.10, as
determined as follows: Note that from Example #.25 $16.2156

The confidence interval is therefore establishefdlbmwys:

$16.2156 + (2.228)(2.3436) 1+ L 4 (10-14.5/
2792- 474"

$16.2156 + (2.228)(2.3436) (1.0764)
$16.2156 + 5.6205

which means the range for the prediction, givemadwertising expense of $10 would be between
$10.5951 and $21.8361. Note that $10.5951 = $16.215.6205 and $21.8361 =$16.2156 +
5.6205.

3. Standard Error of the Regression Coefficient (§ And t-Statistic
The standard error of the regression coefflicidesignated ,Sand the t-statistic are closely
related. $is calculated as:

§=——>

VX -X)?

or in short-cut form

S=——>

JX2-X3X)
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S gives an estimate of the range where the trudicieat will "actually” fall.

t-statistics (or t-value) is a measure of theigtieal significance of an independent
variable X in explaining the dependent variable ¥.is determined by dividing the estimated
regression coefficient b by its standard errgrlSis then compared with the table t-value (See
Table 15.3). Thus, the t-statistic measures howyrstandard errors the coefficient is away from
zero.

Rule of thumbAny t-value greater than +2 or less than -2 eptable. The higher the
t-value, the greater the confidence we have incthefficient as a predictor. Low t-values are
indications of low reliability of the predictive p@r of that coefficient.

EXAMPLE15.9
The $ for our example is:

s = s_ _ 2.3436 _ 23436 _ .0
\/XZ-XZX) J2792- 145174  /2,792-2,523

Thus, t-statistic =B = 0'5632: 3.94
S,  0.142

Since, t = 3.94 > 2, we conclude that the b cdefficis statistically significant. As was indicated
previously, the table's critical value (cut-offw@) for 10 degrees of freedom is 2.228 (from Table
15.3 at the end of the chapter).

To review:

(1) t-statistic is more relevant to multiple reggiens which have more than one b's.
(2) R tells you how good the forest (overall fit) is vehti-statistic tells you how good an
individual tree (an independent variable) is

In summary, the table t value, based on a degréeedfom and a level of significance, is used:
(1) To set the prediction range -- upper and loviraits -- for the predicted value of the
dependent variable.

(2) To set the confidence range for regressionficaets.

(3) As a cutoff value for the t-test.

Figure 15.3 shows an Excel regression output thiattains the statistics we discussed so far.
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FIGURE 15.3
EXCEL REGRESSION OUTPUT
SUMMARY OUTPUT

Regression Statistics

Multiple R 0.77998
R Square 0.60837 (R?)
Adjusted R Square 0.56921
Standard Error 2.34362 (Se)
Observations 12
ANOVA
df SS MS  Significance F
Regression 1 85.32434944 85.3243 0.002769
Residual 10 54.92565056 5.49257
Total 11 140.25

Coefficients Standard Error (S,) tStat Lower 95% Upper 95% Upper 95.0%

Intercept 10.5836 2.17960878 4.85575 5727171  15.4401 15.4401
Advertising 0.5632 0.142893168 3.94139 0.244811  0.88158 0.88158

(1) R-squared (B = .608373 = 60.84%

(2) Standard error of the estimatg)($2.343622
(3) Standard error of the coefficient,S 0.142893
(4) t-value = 3.94

All of the above are the same as the ones maralatijined.

Note:Linear regression makes several assumptions: thasere normally distributed with a
mean of zero, that the variance of the errorsisiant (constant variance or homoscedasticity),
and that the independent variables are not coecklatth each other.

STATISTICS TO LOOK FOR IN MULTIPLE REGRESSIONS
In multiple regressions that involve more then onependent (explanatory) variable, managers
must look for the following statistics:

t-statistics

—2 o
R-bar squaredR ) and F-statistic
Multicollinearity
Autocorrelation (or serial correlation)

t-Statistics

224



The t-statistic was discussed earlier, but isriale again here since it is more valid in
multiple regressions than in simple regressiontie Fstatistic shows the significance of each
explanatory variable in predicting the dependemiatode. It is desirable to have as large (either
positive or negative) a t-statistic as possiblegfach independent variable. Generally, a t-siatist
greater than +2.0 or less than -2.0 is acceptaBlgplanatory variables with low t-value can
usually be eliminated from the regression withoubssantially decreasing®Ror increasing the
standard error of the regression. In a multiptgession situation, the t-statistic is defined as

t-statistic :i

where i = ¢, independent variable

R-bar Squared (ﬁz) and F-Statistic
A more appropriate test for goodness of fit for tiplé regressions is R-bar squareF_dzo:

Ri=1-(1- R3)n__1
n-k
where n =the number of observations
k = the number of coefficients to be estimated

An alternative test of the overall significanceaafegression equation is the F-test.
Virtually all computer programs for regression sl show an F-statistic.

The F-statistic is defined as

___(Y=Y)’ )k _  Explainedvariatiork
(Y -Y")?/(n-k-1) Unexplainal variatior/(n -k -1)

If the F-statistic is greater than the table valtigs concluded that the regression equation is
statistically significant in overall terms.

Multicollinearity

When using more than one independent variable regiession equation, there is
sometimes a high correlation between the indepéndmmables themselves. Multicollinearity
occurs when these variables interfere with eaclkrotht is a pitfall because the equations with
multicollinearity may produce spurious forecasts.

Multicollinearity can be recognized when

* The t-statistics of two seemingly important indegesmt variables are low
225



« The estimated coefficients on explanatory variabhkege the opposite sign from that
which would logically be expected

There are two ways to get around the problem difaollinearity:

. One of the highly correlated variables may be deaofpom the regression
. The structure of the equation may be changed wsiegf the following methods:
» Divide both the left and right-hand side varialdigssome series that will
leave the basic economic logic but remove muliioedirity
» Estimate the equation on a first-difference basis
= Combine the collinear variables into a new varialeich is their weighted
sum

Autocorrelation (Serial Correlation)

Autocorrelation is another major pitfall often enatered in regression analysis. It occurs
where there is a correlation between successiveseriThe Durbin-Watson statistic provides the
standard test for autocorrelation. Table 15.2hatend of the chapter provides the values of the
Durbin-Watson statistic for specified sample saed explanatory variables. Table 15.2 gives the
significance points for,dand @ for tests on the autocorrelation of residuals fwhe explanatory
variable is a lagged endogenous variable). Thebeurof explanatory variables, K excludes the
constant term.

Generally speaking,

Durbin-Watson Statistic Autocorrelation
Between 1.5 and 2.5 No autocorrelation
Below 1.5 Positive Autocorrelatiorn
Above 2.5 Negative Autocorrelation

Autocorrelation usually indicates that an importpatt of the variation of the dependent variable
has not been explainedRecommendation The best solution to this problem is to seamh f
other explanatory variables to include in the regie equation.

CHECKLISTS--HOW TO CHOOSE THE BEST FORECASTING EQUA TION
Choosing among alternative forecasting equatiosE&ldy involves two steps. The first step is to
eliminate the obvious losers. The second is tecséhe winner among the remaining contenders.

HOW TO ELIMINATE LOSERS

1. Does the equation make sense? Equations that donake sense intuitively or from a
theoretical standpoint must be eliminated.

2. Does the equation have explanatory variables withtistatistics? These equations should be
reestimated or dropped in favor of equations irctviaill independent variables are significant.
This test will eliminate equations where multic@hrity is a problem.
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—2 —2 . )
3. How about a lowR ? TheR can be used to rank the remaining equations deroto
R —2
select the best candidates. A I&®v could mean:

. A wrong functional was fitted
. An important explanatory variable is missing
. Other combinations of explanatory variables mightriore desirable

HOW TO CHOOSE THE BEST EQUATION

1. Best Durbin-Watson statistic. Given equations shative all previous tests, the equation
with the Durbin-Watson statistic closest to 2.0 bara basis for selection.

2. Best forecasting accuracy. Examining the foreogsperformance of the equations is
essential for selecting one equation from those hibge not been eliminated. The equation
whose prediction accuracy is best in terms of measaf forecasting errors, such as MAD,
MSE, RMSE, or MPE (to be discussed in detail iatarl chapter) generally provides the best
basis for forecasting.

It is important to note that neither Lotus 1-2-3 Quattro Pro calculate many statistics such as

R-bar squared ﬁz), F-statistic, and Durbin-Watson statistic. Yowdao go to regression
packages such a$tatistical Analysis System (SASTATPACK and Statistical Packages for
Social Scientists (SPS$) name a few. These packages do all have P@nsrs

USE OF A COMPUTER STATISTICAL PACKAGE FOR MULTIPLE REGRESSION

EXAMPLE 15.10

Stanton Consumer Products Corporation wishes telajg\a forecasting model for its dryer sale
by using multiple regression analysis. The marketiepartment has prepared the following
sample data.

Sales of Disposable Sales of

Washers Income Savings Dryers
Month (X1) (X2) (X3) (¥)
January $45,000 $16,000 $71,000 $29,000
February 42,000 14,000 70,000 24,000
March 44,000 15,000 72,000 27,000
April 45,000 13,000 71,000 25,000
May 43,000 13,000 75,000 26,000
June 46,000 14,000 74,000 28,000
July 44,000 16,000 76,000 30,000
August 45,000 16,000 69,000 28,000
September 44,000 15,000 74,000 28,000
October 43,000 15,000 73,000 27,000

The computer statistical package called SPSS wadoged to develop the regression
model. Figure 15.4 contains the input data andututhat results using three explanatory
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variables.
applicable.

To help you understand the listingysilative comments are added whenever

FIGURE 15.4
SPSS REGRESSION OUTPUT

Variables Entered/Removed

Model

Variables
Entered

Variables
Removed

Method

SAVINGS,
sales, a
INCOME

Enter

a. All requested variables entered.
b. Dependent Variable: SALESDRY

Model Summary

Mode

| R

R Square

Adjusted R
Square

Std. Error
of the
Estimate

Durbin-Watson

1

.9922

.983

.975

286.1281

2.094

a. Predictors: (Constant), SAVINGS, sales, INCOME
b. Dependent Variable: SALESDRY

Coefficients?

Standardi
zed
Unstandardized Coefficien

Coefficients ts

Model

B

Std. Error

Beta

Sig.

(Constant)
sales
INCOME
SAVINGS

-45796.3
.597
1.177
405

4877.651
.081
.084
.042

.394
752
.508

-9.389
7.359
13.998
9.592

.000
.000
.000
.000

a. Dependent Variable: SALESDRY

1. The forecasting equatioffrrom the SPSS output we see that
= -45,796.35 + 0.597% 1.177% + 0.405X%
Suppose that in November the company expects

Yl
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X, = sales of washers = $43,000
X, = disposable income = $15,000
X3 = Savings = $75,000

Then the forecast sales for the month of Novemlmeriadvbe
Y'=-45,796.35 + 0.597(43,000) + 1.177(15,00@.405(75,000)
=-45,796 + 25,671 + 17,655 + 30,375
= $27,905.35

2. The coefficient of determinatiorNote that the SPSS output gives the value of‘Rail B
adjusted. In our example, R = 0.992 arfd=R.983
In the case of multiple regressiorf, iRmore appropriate, as was discussed previously.

ﬁzzl-(l-ﬁ)%

=1-(1- 0.983}(% =1-0.017 (9/7)
=1-0.025 = 0.975

This tells us that 97.5 percent of total variatiorsales of dryers is explained by the three
explanatory variables. The remaining 2.2 perceag unexplained by the estimated equation.
3. The standard error of the estimgt&). This is a measure of dispersion of actual saleand
the estimated equation. The output shows 386.1281.
4. Computed.t We read from the output

t-Statistic
X1 7.359
Xo 13.998
X3 9.592

All t values are greater than a rule-of-thumb tdhlalue of 2.0. (Strictly speaking, with n - i -
=10 - 3 - 1 = 6 degrees of freedom and a levalgifificance of, say, 0.01, we see from Table
15.3 that the table t value is 3.707.) For a twied test, the level of significance to look up was
.005. In any case, we conclude that all three amegtbry variables we have selected were
statistically significant.

4. F-test From the output, we see that

_ (Y'—V)2 Ik _ Explainedvariationk _ 29.109/3
(Y -Y")?/(n-k-1) Unexplainal variation/(n -k -1) 0.491/6

= 9.703/0.082 = 118.517 (which is giuethe printout.)
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At a significance level of 0.01, our F-value is &bove the value of 9.78 (which is from
Table 15.4), so we conclude that the regressi@vasole is highly significant.
6. Conclusion Based on statistical considerations, we see that
« The estimated equation had a good fit
« All three variables are significant explanatoryiables
* The regression as a whole is highly significant
« The model developed can be used as a forecastiragieq with a great degree of
confidence
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Ciritical Values for the ¢ Statistic

Values of t

d.f. to.100 to.050 to.025 to.010 to.005 df.
1 3.078 6.314 12.706 31.821 63.657 1
2 1.886 2.920 4.303 6.965 9.925 2
3 1.638 2.353 3.182 4.541 5.841 3
4 1.533 2.132 2.776 3.747 4.604 4
5 1.476 2.015 2.571 3.365 4.032 5
6 1.440 1.943 2.447 3.143 3.707 6
7 1.415 1.895 2.365 2.998 3.499 7
8 1.397 1.860 2.306 2.896 3.355 8
9 1.383 1.833 2.262 2.821 3.250 9
10 1.372 1.812 2.228 2.764 3.169 10
11 1.363 1.796 2.201 2.718 3.106 1
12 1.356 1.782 2.179 2.681 3.055 12
13 1.350 1.771 2.160 2.650 3.012 13
14 1.345 1.761 2.145 2.624 2.977 14
15 1.341 1.753 2.131 2.602 2.947 15
16 1.337 1.746 2.120 2.583 2.921 16
17 1.333 1.740 2.110 2.567 2.898 17
18 1.330 1.734 2.101 2.552 2.878 18
19 1.328 1.729 2.093 2.539 2.861 19
20 1.325 1.725 2.086 2.528 2.845 20
21 1.323 1.721 2.080 2.518 2.831 21
22 1.321 1.717 2.074 2.508 2.819 22
23 1.319 1.714 2.069 2.500 2.807 23
24 1.318 1.711 2.064 2.492 2.797 24
25 1.316 1.708 2.060 2.485 2.787 25
26 1.315 1.706 2.056 2.479 2.779 26
27 1.314 1.703 2.052 2.473 2.771 27
28 1.313 1.701 2.048 2.467 2.763 28
29 1.311 1.699 2.045 2.462 2.756 29
Inf. 1.282 1.645 1.960 2.326 2.576 Inf.

Note:The ¢ value describes the sampling distribution of a deviation from a population value
divided by the standard error.
Degrees of freedom (d.f) are in the first column. The probabilities indicated as subvalues of

tin the heading refer to the sum of a one-tailed area under the curve that lies outside
the point t. For example, in the distribution of the means of samples of size n = 10,

d.f.=n -2 = 8; then 0.0025 of the area under the curve falls in one tail outside the interval

t+2.306.
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MEASURING ACCURACY OF FORECASTS
The performance of a forecast should be checkeisigts own record or against that of other
forecasts. There are various statistical measiascen be used to measure performance of the
model. Of course, the performance is measuredrmstef forecasting error, where error is
defined as the difference between a predicted \aidethe actual result.

Error (e) = Actual (A) - Forecast (F)
MAD and MSE
Two commonly used measures for summarizing histberors are thenean absolute deviation

(MAD) and themean squared errqMSE). The formulas used to calculate MAD and MB&

MAD =3 |e|/n
MSE =X¢é&/(n-1)

The following example illustrates the computatadMAD and MSE.

EXAMPLE 15.11
Sales data of a microwave oven manufacturer aendielow.

Period Actual (A) Forecast (F) e (A-F) |e|&?
1 217 215 2 2 4

2 213 216 -3 3 9

3 216 215 1 1 1

4 210 214 -4 4 16

5 213 211 2 2 4

6 219 214 5 5 25

7 216 217 -1 1 1

8 212 216 4 4 16
-2 22 76

Using the figures,

MAD = 3 |e|/n=22/8=2.75
MSE =3é&/(n-1)=76/7=10.86

One way these measures are used is to evalusteasbing ability of alternative
forecasting methods. For example, using either MAXCMSE, a forecaster could compare the
results of exponential smoothing with alphas aedtethe one that performed best in terms of the
lowest MAD or MSE for a given set of data. Alsoc#@n help select the best initial forecast value
for exponential smoothing.

236



THE U STATISTIC AND TURNING POINT ERRORS

There is stil a number of statistical measures rfegasuring accuracy of the forecast. Two
standards may be identified. First, one could comphe forecast being evaluated with a naive
forecast to see if there are vast differences. ridme forecast can be anything like the same as
last year, moving average, or the output of an e&ptal smoothing technique. In the second
case, the forecast may be compared against thermatavhen there is enough to do so. The
comparison may be against the actual level of #8i@ble forecasted, or the change observed may
be compared with the change forecast.

The Theil U Statistic is based upon a comparisbrihe predicted change with the
observed change. It is calculated as:

W)Y (F-A)
CWn)Y P+ )3 A2

As can be seen, U=0 is a perfect forecast, simedorecast would equal actual and F - A
= 0 for all observations. At the other extreme, Wwduld be a case of all incorrect forecasts. The
smaller the value of U, the more accurate aredhechsts. If U is greater than or equal to 1, the
predictive ability of the model is lower than a veaino-change extrapolatiomNote Many
computer software packages routinely compute tisdtistic.

CONTROL OF FORECASTS

It is important to monitor forecast errors to irsuhat the forecast is performing well. If the
model is performing poorly based on some criteha,forecaster might reconsider the use of the
existing model or switch to another forecasting elamt technique. The forecasting control can
be accomplished by comparing forecasting errorgréaletermined values, or limits. Errors that
fall within the limits would be judged acceptabléil errors outside of the limits would signal
that corrective action is desirable. Forecasts lmmonitored using either tracking signals or
control charts.

A tracking signal is based on the ratio of cumatorecast error to the corresponding
value of MAD.

Tracking signal (A - F) / MAD

The resulting tracking signal values are comp#ogaredetermined limits. These are based
on experience and judgment and often range from @luminus 3 to plus or minus 8. Values
within the limits suggest that the forecast is paring adequately. By the same token, when the
signal goes beyond this range, corrective actiap@opriate.

EXAMPLE 15.12

Going back to Example 15.11, the deviation andudative deviation have already been
computed:

237



MAD =S |A-F|/n =22/8= 2.75

Tracking signal = (A-F)/ MAD = -2/2.75= -0.73
A tracking signal is as low as - 0.73, which ibstantially below the limit (-3 to -8). It
would not suggest any action at this time.

Note Plot the errors and see if all errors are withia limits, so that the forecaster can
visualize the process and determine if the metlaralused is in control.

EXAMPLE 15.13

For the sales data below, using the naive foreastwill determine if the forecast is in
control. For illustrative purposes, we will usei@sa control limits.

2
Year Sales Forecasts Error Error

1 320
2 326 320 6 36
3 310 326 -16 256
4 317 310 7 49
5 315 317 -2 4
6 318 315 3 9
7 310 318 -8 64
8 316 310 6 36
9 314 316 -2 4
10 317 314 3 9
-3 467

First, compute the standard deviation of foreeasirs.
S=Vve&/(n-1)=V467/(9-1)=7.64
Two sigma limits are then plus or minus 2(7.64)%5.28 to +15.28

Note that the forecast error for year 3 is below ldwer bound, so the forecast is not in control.
The use of other methods such as moving averagenertial smoothing, or regression would
possibly achieve a better forecast.

FORECASTING SALES WITH THE MARKOV MODEL

The forecasting methods we have discussed to date, for the most part, based on the use of
historical data. They did not consider aspectsoosamer behavior in making purchase decisions
in the marketplace. In this section, we will préasemmodel based on learned behavior, called the
Markov model We operate on the thesis that consumption isra & learned behavior. That is,
consumers tend to repeat their past consumptiovitest Some consumers become loyal to cer-
tain product types as well as specific brands. @Btkeek other brands and products. In general,
there is a great degree of regularity about subawer. The Markov model is developed so as to
predict market share by considering consumer biayadky and switching behaviors.
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The model has the following objectives:

1. To predict the market share that a firm will have@me point in the future.

2. To predict whether some constant or level marketeshvill be obtained in the
future. Most Markov models will result in a finabrestant market share where
changes in market share will no longer result Withpassage of time.

3. To investigate the impact of the company's margesimategies and promotional
efforts, such as advertising, on gain or loss inketashare.

To answer these questions, we need to compute isvicatled transition probabilities for all
the companies involved in the market. Transitiombabilities are nothing more than the
probabilities that a certain seller will retain,igaand lose customers. To develop this, we need
sample data of past consumer behavior. Let us @&stuah there are three battery manufacturers,
A, B, and C. Each of the firms know that consunssvégch from one firm to another over time
because of advertising, dissatisfaction with servand other sales promotion efforts. We assume
that each firm maintains records of consumer mowsntor a specified time period, like one

month. We further assume that no new customers antk no old customers leave the market
during this period.

Table 15.5 provides data on the flows among alfithes.

TABLE 15.5
FLOW OF CUSTOMERS
Jan. 1 Gains Losses Feb.1
Firms Customers From A B C To A B C Customers
A 300 0 45 35 0 30 30 320
B 600 30 0 20 45 0 15 590
C 400 30 15 0 35 20 0 390

This table can be converted into a matrix formtasag in Table 15.6.
TABLE 15.6
RETENTION, GAIN, AND LOSS

Retention and Loss to
Firms A B C Total
Retention A 240 30 30 300
And B 45 540 15 600
Gain C 35 20 345 400
Total 320 590 390 1300

Table 15.7 is a matrix of the same sizes as thernohable 15.6 illustrating exactly how each
probability was determined
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TABLE 15.7
TRANSITION PROBABILITY MATRIX

Probability of Customers Being Retained or Lost

Probability of Firms A B C

Customers being A 240/300=.80 30/300=.10 30/300=.10
Retained or B 45/600=.075 540/600=.9 15/600=.025
gained C 35/400=.0875 20/400=.05 345/400=.8625

The rows in this matrix show the probability of tieention of customers and the loss of
customers; the columns represent the probabilitgteition of customers and the gain of
customers. For example, row 1 indicates that Aimet.8 of its customers (30) to C. Also,
column 1, for example, indicates that A retainsf.8s customers (240), gains .075 of B’'s
customers (45), and gains .0875 of C’s customéis (3

The original market share a January 1 was:
(300A 600B 400C)=(.2308A .4615B .3077C)

With this, we will be able to calculate market rghaising the transition matrix we
developed in Table 15.7.

To illustrate, Company A held 23.08 percent ofrerket at January 1. Of this, 80
percent was retained, Company A gained 10 perdfe@dompany B’s 46.15 percent of the
market, and another 10 percent of Company C’s 30er@ent.

The February 1 market share of Company A is, tbezecalculated to be:

Retention .8 x.2308=.1846
Gain from B .1 x .4615=.0462
Gain from C .1 x.3077=.0308

.2616*

Similarly, Company B’s market share is as follows:

Gain from A .075 x .2308=.0173
Retention .9 x.4615=.4154
Gain from C .025 x .3077=.0077

4404*

Company C’s market share is:

Gain from A .0875 x .2308=.0202
Gain from B .05 x .4615=.0231
Retention .8625 x .3077=.2654

.3087*
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*These numbers do not add up to exactly 100 pebaato rounding errors.
In summary, the February 1 market share cameools tapproximately:
26% for Company A
44% for Company B
30% for Company C

The market share forecasts may then be used tyajera specific forecast of sales. For
example, if industry sales are forecast to be, 88§, million, obtained through regression
analysis, input-output analysis, or some otherniggete, the forecast of sales for A is $2.6 million
($100 million x .26).

If the company wishes to forecast the market sfoar®larch, then, the procedure is
exactly the same as before, except using the Fgbiuarecasted market share as a basis. The
forecaster must be careful when using the Markastirggg market shares in the near future.
Distant forecasts, after many time periods, gelyesiad not very reliable forecasts by this method.
Even in short-term forecasts, constant updatingp@transition matrix is needed for accuracy of
projection.

At least in theory, most Markov models will regulta final constant market share in
which market share will no longer change with taegage of time. However, this market share
and its derivation will not be discussed hereeffact, this model has very little practical
application because the constant or level cond@gsumes no changes in competitive efforts of
the firms within the industry.

CONCLUSION
Regression analysis is the examination of the etié@ change in independent variables on the
dependent variable. It is a popularly used metlwdbtecast sales. This chapter discussed the
well-known estimation technique, called teast-squares method

To illustrate the method, we assume a simple ssgre, which involves one independent
variable in the form of Y = a + bX. In an attempt abtain a good fit, we discussed various
regression statistics. These statistics tell youm good and reliable your estimated equation is and
help you set the confidence interval for your prcadn.

Most importantly, we discussed how to utilize spigheet programs such as Excel to
perform regressions, step by step. The progranulesds not only the regression equation, but
also all the regression statistics discussed & ¢hapter. Multiple regression analysis is the
examination of the effect of a change in explanat@riables on the dependent variable. For
example, various financial ratios bear on a firméxket price of stock. Many important statistics
that are unique to multiple regression analysisewexplained with computer illustrations. An
emphasis was placed on how to pick the best fotiagasquation.
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There is always a cost associated with a failor@redict a certain variable accurately.
Because all forecasts tend to be off the mark,ithportant to provide a measure of accuracy for
each forecast. Several measures of forecast agcana a measure of turning point error can be
calculated. These quite often are used to help gemeaevaluate the performance of a given
method as well as to choose among alternative dstmg techniques. Control of forecasts
involves deciding whether a forecast is performaagquately, using either a control chart or a
tracking signal. Selection of a forecasting metimvdlves choosing a technique that will serve its
intended purpose at an acceptable level of cosaecuracy.

The Markov model can be used to take into acctaamhed behavior, such as consumer
spending patterns.
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CHAPTER 16
FINANCIAL FORECASTING AND BUDGETING TOOLS

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

Forecast external financing needs with the peroessles method.

Describe how budgeting and financial planning works

Give examples of how the budget works.

Discuss zero-base budgeting.

Outline the certified public accountant’s involvatheand responsibility with
prospective financial statements.

agrwnNE

Financial forecasting, an essential element ofrjtay is the basis fdvudgetingactivities. It is

also needed when estimating future financing reguants. The company may look either
internally or externally for financing. Internah&incing refers to cash flow generated from the
company's normal operating activities. Externalriting refers to capital provided by parties
external to the company. You need to analyze lw@stimateexternalfinancing requirements.
Basically, forecasts of future sales and relatgubrges provide the firm with the information to
project future external financing needs. The chaghszusses (1) theercent-of-sales methad
determine the amount of external financing nee(@dyudgeting and financial planning, (3) zero-
base budgeting, and (4) the CPA's involvementasjpective financial statements.

FORECASTING EXTERNAL FINANCING NEEDS--THE PERCENT-O F-SALES
METHOD

Percentage of sales is the most widely used mdthodrojecting the company's financing needs.
Financial officers need to determine the next gdarid requirements, the portion of which has to be
raised externally. This way they can have a heatifst arranging a least-cost financing plan.

This method involves estimating the various exggnassets, and liabilities for a future period
as a percent of the sales forecast and then i&isg percentages, together with the projected tales
construct pro forma balance sheets.

Basically, forecasts of future sales and theiateel expenses provide the firm with the
information needed to project its future needdif@ncing.

The basic steps in projecting financing needs are

1. Project the firm's sales. The sales forecafteignitial most important step. Most other
forecasts (budgets) follow the sales forecast.
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2. Project additional variables such as expenses.

3. Estimate the level of investment in current el assets that are required to support the
projected sales.

4. Calculate the firm's financing needs.

The following example illustrates how to developra forma balance sheet and determine the amount
of external financing needed.

EXAMPLE 16.1
Assume that sales for 20X0 = $20, projected sale2FX1 = $24, net income = 5% of sales, and the
dividend payout ratio = 40%.

The steps for the computations are outlinddliasvs:

Step 1. Express those balance sheet items thyadlivectly with sales as a percentage of sales.
Any item such as long-term debt that does not daegtly with sales is designated  "n.a.," mot"
applicable."

Step 2. Multiply these percentages by the 20Xjepted sales = $24 to obtain the projected
amounts as shown in the last column.

Step 3. Simply insert figures for long-term dedaitnmon stock and paid-in-capital from the
20X0 balance sheet.

Step 4. Compute 20X1 retained earnings as shofi). in

Step 5. Sum the asset accounts, obtaining apaigcted assets of $7.2, and also add the
projected liabilities and equity to obtain $7.1# total financing provided. Since liabilities aeglity
must total $7.2, but only $7.12 is projected, &eeha shortfall of $0.08 "external financing neetled

Although the forecast of additional funds requicath be made by setting up pro forma
balance sheets as described above, it is oftearaasiise the following formula:

External Required Spontaneous Increase in
funds needed Increase increase in retained
(EFN) In assets liabilities earnings
EFN (A/S)AS (L/SNS (PM)(PS)(1-d)
where:
A/S =  Assets that increase spontaneously with

sales as a percentage of sales.

L/S = Liabilities that increase spontaneously with
sales as a percentage of sales.

AS = Change in sales.

PM =  Profit margin on sales.

PS =  Projected sales

d = Dividend payout ratio.

EXAMPLE 16.2
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In Example 16.1,

AIS = $6/$20 = 30%
LIS = $2/$20 = 10%
AS = ($24 - $20) = $4
PM = 5% on sales

PS = $24

d = 40%

Plugging these figures into the formula yields

EFN = 0.3($4) - 0.1($4) - (0.05)($24)(1 - 0.4)
= $1.2-$0.4 - $0.72 = $0.08

Thus, the amount of external financing neadé&B800,000, which can be raised by issuing
notes payable, bonds, stocks, or any combinatidhesk financing sources.

The major advantage of the percent-of-sales mathéidancial forecasting is that it is simple
and inexpensive to use. To obtain a more precisggbon of the firm's future financing needs,
however, the preparation of a cash budget is mdjudne important assumption behind the use of the
method is that the firm is operating at full capacThis means that the company has no sufficient
productive capacity to absorb a projected incre#asales and thus requires additional investment in
assets.

BUDGETING AND FINANCIAL PLANNING
A comprehensive (master) budget is a formal stateofemanagement's expectation regarding sales,
expenses, volume, and other financial transactibras organization for the coming period. Simply
put, a budget is a set of pro forma (projectedianned) financial statements. It consists basichly
pro forma income statement, pro forma balance sibtcash budget. A budget is a tool for both
planning and control. At the beginning of the peyrithe budget is a plan or standard; at the ettokof
period it serves as a control device to help managemeasure its performance against the plan so
that future performance may be improved.

It is important to realize that with the aid ohgauter technology, budgeting can be used as an
effective device for evaluation of "what-if* sceinar This way management should be able to move
toward finding the best course of action amongowaralternatives through simulation. If management
does not like what they see on the budgeted fiabstatements in terms of various financial ratios
such as liquidity, activity (turnover), leverageof margin, and market value ratios, they canastsv
alter their contemplated decision and planning set.

FIGURE 16.1
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PRO FORM BALANCE SHEET
(IN MILLIONS OF DOLLARS)

Present % of Sales Projected
(20X1) (20X1 (20X2
Sales = $20) Sales = $24)

Assets

Current assets 2 1o 24
Fixed assets 4 20 4.8
Total assets 6 7.2

LIABILITIES AND STOCKHOLDERS’ EQUITY

Current liabilities 2 10 24
Long-term debt 25 n.a. 2.5
Total Habilities 4.5 4.9
Common stock 0.1 n.a. 0.1
Capital surplus 0.2 n.a. 0.2
Retained earnings 1.2 1.922
Total equity 1.5 222
Total
Total liabilities and financing
stockholders’ equity 6 7.12 provided
External
financing

0.08" needed
— 72 Total

4 20X2 retained earnings = 20X retained earnings + projected net income
— cash dividends paid
$1.2 + 5%($24) — 40%[5%($24)]
$124+$12 - 3048 =324 — $0.48 = 31.92
b External financing needed = projected total assets — (projected total liabilities
+ projected equity)
= $7.2 - (349+4222) = $7.2 — $7.12 = $0.08

([

The budget is classified broadly into two categgri

1. Operating budget, reflecting the resultspsrating decisions.
2. Financial budget, reflecting the finandtisions of the firm.
The operating budget consists of:
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« Sales budget

 Production budget

« Direct materials budget

« Direct labor budget

 Factory overhead budget

* Selling and administrative expense budget
 Pro forma income statement

The financial budget consists of:

 Cash budget
* Pro forma balance sheet

The major steps in preparing the budget are:

1. Prepare a sales forecast.

2. Determine expected production volume.

3. Estimate manufacturing costs and operatipgnses.
4. Determine cash flow and other financisd .

5. Formulate projected financial statements.

Figure 16.2 shows a simplified diagram of the wgiparts of the comprehensive (master) budget, the
master plan of the company.
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FIGURE 16.2
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HOW THE BUDGET WORKS: AN EXAMPLE
To illustrate how all these budgets are put togethe will focus on ananufacturingcompany called
the Putnam Company, which produces and marketsgle groduct. We will make the following
assumptions:

The company uses a single material and one typebof in the manufacture of the
product.

It prepares a master budget cquarterly basis.

Work in process inventories at the beginning artiadrihe year are negligible and are
ignored.

The company uses a single cost driver—direct |floars (DLH)--as the allocation
base for assigning all factory overhead costsegtbduct.

THE SALES BUDGET

The sales budget is the starting point in prepahagnaster budget, since estimated sales volume
influences nearly all other items appearing througthe master budget. The sales budget should
show total sales in quantity and value. The explctial sales can be break-even or target income
sales or projected sales. It may be analyzed fuoghproduct, by territory, by customer and, ofrsey
by seasonal pattern of expected sales.

Generally, the sales budget includes a computatiaxpected cash collections from credit
sales, which will be used later for cash budgeting.

EXAMPLE 16.3

THE PUTNAM COMPANY
Sales Budget

For the Year Ended December 31, 20B

QUARTER
Year as a
1 2 3 4 Whole

Expected
sales in
units* 1000 1800 2000 1200 6000
Unit sales
price* x $150 x $150 x $150 x $150 x $150
Total sales $150,000 $270,000 $300,000 $180,000 0,800
*Given.
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SCHEDULE OF EXPECTED CASH COLLECTIONS

Accounts

receivable
12/31/20A 100,000+ $100,000
60,000++ $ 90,000+++ 150,000
108,000 $162,000 270,000
120,000 $180,000 300,000
72,000 72,000

Total cash
collections $160,000 $198,000 $282,006252,000 $892,000

+ All of the $100,000 accounts receivable balas@ssumed to be collectible in the first quarter.
++ 40 percent of a quarter's sales are collectdueiguarter of sale.
+++ 60 percent of a quarter's sales are colleotétuki quarter following.

MONTHLY CASH COLLECTIONS FROM CUSTOMERS

Frequently, there are time lags between monthssalden accountand their related monthly
cash collections. For example, in any month, crealés are collected as follows: 15% in month
of sale, 60% in the following month, 24% in the roafter, and the remaining 1 percent are
uncollectible.

April-Actual  May-Actual  June-Budgeted  July-Budgeted
Credit sales $320 200 300 280

The budgeted cash receipts for June and July anputed as follows:

For June:
From April sales $320x.24 $ 76.80
From May sales 200 x .6 120.00
From June sales 300 x .15 45.00
Total budgeted collections in June $241.80
For July:
From May sales $200x .24 $ 48
From June sales 300 x .6 180
From July sales 280x.15 42
Total budgeted collections in July $270

THE PRODUCTION BUDGET
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After sales are budgeted, the production budgetbealetermined. The production budget is a
statement of the output by product and is genegajlyessed in units. It should take into accoumt th
sales budget, plant capacity, whether stocks ale tacreased or decreased and outside purchases.
The number of units expected to be manufacturedeet budgeted sales and inventory requirements
is set forth in the production budget.

Expected Production Volume =  Desired Planned ending - Beginning inventory
salesnventory

The production budget is illustrated as follows:

EXAMPLE 16.4
THE PUTINAM COMPANY
Production Budget
For the ¥ear Ended December 31, 20B
OUARTER
Fear as
a Whole
Planned sales (Example 16.3) 1,000 EII:IEI 1 EEIEI 2 EIEIEI 1 EIEI &, IZIEIEI
Desired ending irventory™ 200 120
Total Heeds 1 IEB\ET\E 1 SEIEI rﬁ 3I:IEI
Less: Beginming ivwventory 1B+ 200 IEEI
Units to be produced

e 10 percent of the next quarter's sales. (For exarple, 120 = 10°%, x 1,200).
e Given.
#tt  The game as the previous quarter's ending irsentory.

INVENTORY PURCHASES — MERCHANDISING FIRM

Putnam Company is a manufacturing firm, so it prepa production budget, as shown in
Example 16.4. If it were merchandisingretailing or wholesaling) firm, then instead of a
production budget, it would developreerchandise purchase budg#towing the amount of
goods to be purchased from its suppliers duringpgr@d. The merchandise purchase budget is
in the same basic format as the production budgegpt that it showgoods to be purchased
rather than goods to be produced, as shown below:

Budgeted cost of goods sold (in units or dollars) $500,000

Add: Desired ending merchandise inventory 120,000
Total needs $620,000

Less: Beginning merchandise inventory (90,000)

Required purchases (in units or in dollars) $530,00

THE DIRECT MATERIAL BUDGET

When the level of production has been computedieatdnaterial budget should be constructed to
show how much material will be required for prodarctand how much material must be purchased to
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meet this production requirement.
The purchase will depend on both expected usageatdrials and inventory levels. The

formula for computation of the purchase is:

Purchase in units = Usage + Desired ending mateviahtory units - Beginning inventory units

The direct material budget is usually accompaniea@ lsomputation of expected cash payments for
materials.

EXAMPLE 16.5
THE PUTMHAM COMMPANY
Direct Makedal Budget
For the ¥Vear Ended Decerhber 31, 20B
OUARTER
Year as
1 2 3 4 a Whole
Urits to be produced (Sch.2) 980 1,220 1,920 1,380 6,100
Llaterial reeds per undt (hs)* x 2 3 2 r 2 X 2
Froduction needs (usage) 1,960 3,640 38 2,760 12,200
Deegired ending inventory
of materials™* 910 060 690
Total needs 2,870 4,600 3 3,220 12,720
Less: Beginning rnrentory
of materials % g [prten 690
Ilaterials to be purchased 2,380 3,690 ; 590 12,230
Urat price® x §5 x §5 x §5 z $5 x$5
Purchase cost §11000 12450  $17850  $12950  $6L150

SCHEDULE OF EXPECTED CASH DISBURSEMENTS

Accounts

payable,

12/31/20A $6,275+ $ 6,275
1st quarter

purchases

($11,900) 5,950++ 5,950++ 11,900
2d quarter

purchases

($18,450) 9,225 9,225 18,450
3d quarter

purchases

($17,850) 8,925 8,925 17,850
4th quarter

purchases

($12,950) 6,475 6,475
Total

disbursements $12,225 $15,175 $18,150 $15,400 $60,950
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* Given.

** 25 percent of the next quarter's units needegfoduction. For example, th@dzquarter
production needs are 3,640 Ibs. Therefore, theetbsending inventory for the 1st quarter
would be 25% x 3,640 Ibs. = 910 Ibs.

***  Assume that the budgeted production needs snfor the it quarter of 20B = 2,080 Ibs.
So, 25% x 2,080 Ibs. = 520 Ibs.

****  The same as the prior quarter's ending inegt

+ All of the $6,275 accounts payable balance (ftbenbalance sheet, 20A) is assumed to be
paid in the first quarter.

++ 50 percent of a quarter's purchases are paid tbe quarter of purchase; the remaining 50%
are paid for in the following quarter.

THE DIRECT LABOR BUDGET

The production requirements as set forth in thelyction budget also provide the starting point for
the preparation of the direct labor budget. Tomate direct labor requirements, expected production
volume for each period is multiplied by the numbgdirect labor hours required to produce a single
unit. The direct labor hours to meet productiaquiements is then multiplied by the (standardgair
labor cost per hour to obtain budgeted total diedstir costs.

EXAMPLE 16.6
THE PUTNAM COMPANY

Direct Labor Budget
For the Year Ended December 31, 20B

QUARTER
Year as

1 2 3 4 a Whole
Units to be
produced 980 1,820 1,920 1,380 6,100
(Example 16.4)
Direct labor hours
per unit* X5 x5 X5 X5 x5
Total hours 4,900 9,100 9,600 6,900 30,500
Direct labor cost
per hour* x $10 x $10 x $10 x $10 x $10
Total direct labor
cost $49,000 $91,000 $96,000 $69,000  $305,000

*Both are given.

THE FACTORY OVERHEAD BUDGET
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The factory overhead budget should provide a st¢heaxfuall manufacturing costs other than direct
materials and direct labor. Using the contribuapproach to budgeting requires the cash budget. We
must remember that depreciation does not entasla cutlay and therefore must be deducted from the
total factory overhead in computing cash disburseffoe factory overhead.

EXAMPLE 16.7
To illustrate the factory overhead budget, weasttume that:

» Total factory overhead budgeted = $18,300 fixed (perter), plus $2 per hour of direct
labor. This is one example of a cost-volume (oxidle budget) formula (y = a + bx),
developed via theegression (least-squares) methwith a high <3

» Depreciation expenses are $4,000 each quarter.

* Overhead costs involving cash outlays are paithftire quarter incurred.

THE PUTNAM COMPANY
Factory Overhead Budget
For the Year Ended December 31, 20B

QUARTER
Year as
1 2 3 4 a Whole
Budgeted direct labor hours
(Example 16.6) 4,900 9,100 9,600 6,900 30,500
Variable overhead rate X $2 X $2 X $2 X $2 X $2

Variable overhead budgeted 9,800 18,200 19,200 13,800 61,000
Fixed overhead budgeted 18,300 18,300 18,300 18,300 73,200
Total budgeted overhead 28,100 36,500 37,500 32,100 134,200

Less: Depreciation* 4,000 4,000 4,000 4,000 16,000
Cash disbursements for
factory overhead $24,100 $32,500 $33,500 $28,100 $118,200

*Depreciation does not require a cash outlay.
THE ENDING FINISHED GOODS INVENTORY BUDGET

The ending finished goods inventory budget provideswith the information required for the
construction of budgeted financial statements.erAfbmpleting Examples 16.3-16.7, sufficient data
will have been generated to compute the per-unitufaaturing cost of finished product. This
computation is required for two reasons: (1) t leelmpute the cost of goods sold on the budgeted

income statement; and (2) to give the dollar valuie ending finished goods inventory to appear on
the budgeted balance sheet.
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EXAMPLE 16.8
THE PUTNAM COMPANY

Ending Finished Goods Inventory Budget
For the Year Ended December 31, 20B

Ending Inventory Units Unit Product Cost Total
300 units (Ex. 16.4) $82* $24,600

*The unit product cost of $82 is computed as fodow

Unit Cost Units Total
Direct materials $ 5 per Ibs. 2 pounds $10
Direct labor 10 per hr. 5hours 50
Factory overhead** 4.40 per hr. 5 hours 22
Unit product cost $82

** Predetermined factory overhead applied rate ddgtied annual factory overhead/budgeted annual
activity units = $134,200/30,500 DLH = $4.40.

THE SELLING AND ADMINISTRATIVE EXPENSE BUDGET

The seling and administrative expense budget tlsts operating expenses involved in selling the
products and in managing the business. Just be tese of the factory overhead budget, this budget
can be developed using the cost-volufiexiple budgetjormula in the form of y = a + bx.

If the number of expense items is very large, rsepabudgets may be needed for the selling
and administrative functions.

EXAMPLE 16.9

THE PUTNAM COMPANY
Selling and Administrative Expense Budget
For the Year Ended December 31, 20B

QUARTER
Year as

1 2 3 4 a Whole
Expected sales in units 1,000 1,800 2,000 1,200 6,000
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Variable selling and
administrative expense

per unit X $3 x $3 x $3 X $3 x $3
Budgeted variable
expense $3,000 $5,400 $6,000 $3,200 $18,000

Fixed selling and
administrative expense**:

Advertising 20,000 20,000 20,000 20,000 80,000
Insurance 12,600 12,600
Office salaries 40,000 40,000 40,000 40,000 160,000
Taxes 7,400 7,400

Total budgeted selling
and administrative

expenses*** $63,000 $78,000 $66,000 $71,000 $278,000

*Assumed. It includes sales agents' commissiomgpisiy, and supplies.
**Scheduled to be paid.
***Paid for in the quarter incurred.

THE CASH BUDGET

The cash budget is prepared for the purpose ofmgashing and control. It presents the expected
cash inflow and outflow for a designated time pribhe cash budget helps management keep cash
balances in reasonable relationship to its neddsds in avoiding unnecessary idle cash and Iplessi
cash shortages. The cash budget consists tym€édlur major sections:

1. Thecash receiptsection, which is a cash collection from custonaed other cash receipts
such as royalty income and investment income.

2. Thecash disbursemenggction, which comprises all cash payments mageitpose.

3. Thecash surpluor deficit section, which simply shows the difference betwtbentotal cash
available and the total cash needed includimgramum cash balancérequired. If there is
surplus cash, loans may be repaid or temporargtimests made.

4. Thefinancing section, which provides a detailed account ofateowings, repayments, and
interest payments expected during the budgetingder
The investmentssection, which encompasses investment of excessaras liquidation of
investment of surplus cash.

EXAMPLE 16.10
To illustrate, we will make the following assumpiso

e Putnam Company has an open line of credit witlhaisk, which can be used as needed to
bolster the cash position.

» The company desires to maintain a $10,000 minimash balance at the end of each quarter.
Therefore, borrowing must be sufficient to covee ttash shortfall and to provide for the
minimum cash balance of $10,000

» All borrowings and repayments must be in multipést1,000 amounts, and interest is 10
percent per annum.

* Interest is computed and paid on the principahagptincipal is repaid.
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* All borrowings take place at the beginning of arteraand all repayments are made at the end
of a quarter.

* No investment option is allowed in this examplee Tdan isself-liquidatingin the sense that
the borrowed money is used to obtain resourcesateatombined for sale, and the proceeds
from sales are used to pay back the loan.

Note: To be useful for cash planning and control, thgéhdaudget must be prepared omanthly
basis.
Note the following:

Cash balance, beginning
Add receipts:
Total cash available before financing (a)
Deduct disbursements:
Total cash disbursements (b)
+ Minimum cash balance desired
Total cash needed (c)
Cash surplus or deficit (a) — (c)
Financing:
Borrowing (at beginning)
Repayment (at end)
Interest
Total effects of financing (d)
Cash balance, ending [(a) — (b) + (d)]
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THE PUTNAM COMPANY
Cash Budget
For the Year Ended December 31, 20B

From

Example 1
Cash balance, $19,000*
beginning
Add: Receipts:
Collections from 16.3 160,000
customers
Total cash 179,000
available (a)
Less:
Disbursements:
Direct materials 16.5 12,225
Direct labor 16.6 49,000
Factory overhead 16.7 24,100
Selling and 16.9 63,000
Admin.
Equipment Given 30,000
purchase
Dividends Given 5,000
Income tax 16.12 15,000
Total 198,325
disbursements
(b)
Minimum cash 10,000
balance
Total cash 208,325
needed (c)
Cash surplus (29,325)
(deficit) (a) — (c)
Financing:
Borrowing 30,000**
Repayment 0
Interest effects 0
of financing (d)
Total 30,000
Cash balance, $10,675
ending

[(2)=(b) + (d)]

QUARTER
2 3
10,675 10,000

198,000 282,000

208,675 292,000

15,175 18,150
91,000 96,000
32,500 33,500
78,000 66,000

12,000 0

5,000 5,000
15,000 15,000
248,675 233,650
10,000 10,000
258,675 243,650

(50,000) 48,350

50,000 0
0  (45,000)
0 (3,000)*

50,000  (48,000)
10,000 10,350

Year as
4 a Whole
10,350 19,000

252,000 892,000

262,350 911,000

15,400 60,950
69,000 305,000
28,100 118,200
71,000 278,000

0 42,000

5,000 20,000
15,000 60,000
203,500 884,150

10,000 10,000

213,500 894,150

48,850 16,850

0 80,000
(35,000)  (80,000)
(2,625)+  (5,625)

(37,625)  (5,625)
21,225  $21,225

* $19,000 (from the balance sheet 20A).
** The company desires to maintain a $10,000 mininaash balance at the end of each quarter.
Therefore, borrowing must be sufficient to cover tash shortfall of $19,325 and to provide

for the minimum cash balance of $10,000, for d tuft$29,325.

**  The interest payments relate only to the piradibeing repaid at the time it is repaid. For
example, the interest in quarter 3 relates ontiednterest due on the $30,000 principal being

258



repaid from quarter 1 borrowing and on the $15@@tipal being repaid from quarter 2
borrowing. Total interest being paid is $3,000 vahas follows:

$30,000 x 10% x %4
$15,000 x 10% x 2/4
+ $35,000 x 10% x 3/4

THE BUDGETED INCOME STATEMENT

EXAMPLE 16.11

$2,250
750
$2,625

The budgeted income statement summarizes the sadomponent projections of revenue and
expenses for the budgeting period. However, foitrobpurposes the budget can be divided into
quarters or even months depending on the need.

THE PUTNAM COMPANY
Budgeted Income Statement
For the Year Ended December 31, 20B

From Example
Sales (6,000 units @ $150)

Less: Cost of goods sold

Beginning finished goods inventory
Add: Cost of goods manufactured
(6,100 units @$82)

Cost of goods available for sale

Less: Ending finished goods inventory
Gross margin

Less: Selling and administrative expense
Operating income

Less: Interest expense

Net income before taxes

Less: Income taxes

Net income after taxes

16.3 $900,000

16.12  $16,400

6 500,200
516,600
16.10 (2860 $492,000
$408,000
16.11 ,0PD8
130,000
16.10 5,625
124,375
60,000
$64,375

*Estimated.

THE BUDGETED BALANCE SHEET

The budgeted balance sheet is developed by bagmitin the balance sheet for the year just ended
and adjusting it, using all the activities that axpected to take place during the budgeting period
Some of the reasons why the budgeted balancerabstbe prepared are:
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e |t could disclose some unfavorable financial ctimias that management might want to avoid.

e |t serves as a final check on the mathematicalracg of all the other schedules.

* It helps management perform a variety of ratiowdations.

» It highlights future resources and obligations.
We can construct the budgeted balance sheet lgy usin

¢ The December, 20A balance sheet (Example 16.12)

¢ The cash budget (Example 16.10)

¢ The budgeted income statement (Example 16.11).

Putnam’s budgeted balance sheet for DecembeOB]l j2presented below. Supporting

calculations of the individual statement accourgsatéso provided.

EXAMPLE 16.12
To illustrate, we will use the following balanceeshfor the year 20A.

THE PUTNAM COMPANY
Balance Sheet
December 31, 20A

Assets
Current assets:
Cash $ 19,000
Accounts receivable 100,000
Materials inventory (490 Ibs.) 2,450
Finished goods inventory (200 units) 16,400
Total current assets $137,850
Plant and equipment:
Land 30,000
Buildings and equipment 250,000
Accumulated depreciation (74,000)
Plant and equipment, net 206,000
Total assets $343,850

Liabilities and Stockholders’ Equity

Current liabilities

Accounts payable (raw materials) $ 6,275
Income tax payable 60,000
Total current liabilities $66,275

Stockholders’ equity:

Common stock, no par $200,000
Retained earnings 77,575
Total stockholders’ equity 277,575
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Total liabilities and stockholders’ equity

THE PUTNAM COMPANY
Balance Sheet
December 31, 20B

Assets
Cash $ 21,225 (a)
Accounts receivable 108,00Q(b)

Materials inventory (520 Ibs.)
Finished goods inventory (300 units)
Total current assets

Plant and equipment:

Land 30,000 (e)
Buildings and equipment 292,000(f)
Accumulated depreciation (90,000f9)

Plant and equipment, net
Total assets

Current liabilities

Accounts payable (raw materials) $ 6,47h)
Income tax payable 60,000 (i)

Total current liabilities

Stockholders’ equity:

Common stock, no par $200,000())
Retained earnings 121,95@k)

Total stockholders’ equity
Total liabilities and stockholders’ equity

$343,850

$156,425

232,000
$388,425

$66,475

321,950
$388,425

Supporting computations:
(a) From Example16.10 (cash budget).

(b) $100,000 (Accounts receivable, 12/31/20A) OE&O00 (Credit sales from Example 1) -

$892,000(Collections from Example 16.3) = $108,00®0% of r guarter credit sales, from

Example 16.3 ($180,000 x 60% = $108,000).

(c) Direct materials, ending inventory =520 pard 5 = $2,600 (From Example 16.5)
(d) From Example 16.8 (ending finished goods inmgnbudget).

(e) From the 20A balance sheet and Example 16d.6Hange).

() $250,000 (Building and Equipment, 12/31/20A$42,000 (purchases from Example 16.10) =

$292,000.
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(9) $74,000 (Accumulated Depreciation, 12/31/20/4)16,000 (depreciation expense from Example
16.7) = $90,000.

(h) Note that all accounts payable relate to nateurchases.
$6,275 (Accounts payable, 12/31/20A) + $61,150dcprurchases from Example 16.5) - $60,950
(payments for purchases from Example 16.5) = $6,475
or 50% of 4th quarter purchase =50% ($12,8585,475.

() From Example 16.11.

() From the 20A balance sheet and Example 16.1€lange).

(k) $77,575 (Retained earnings, 12/31/20A) + 384 (net income for the period, Example 16.11) —
$20,000 (cash dividends from Example 16.10) = &BL

SOME FINANCIAL CALCULATIONS
To see what kind of financial condition the Putr@ampany is expected to be in for the budgeting

year, a sample of financial ratio calculationsia@der: (Assume 20A after-tax net income was
$45,000)

20A 20B
Current ratio:
(Current assets/ current liabilities) $137,850/386 $156,425/$66,475
=2.08 =2.35
Return on total assets:
(Net income after taxes / total assets) $45,00F 850 $64,375/$388,425
=13.08% =16.57%

Sample calculations indicate that the Putnamygainy is expected to have better liquidity as
measured by the current ratio. Overall performavitée improved as measured by return on total
assets. This could be an indication that the cquitged plan may work out well.

COMPUTER-BASED AND SPREADSHEET MODELS FOR BUDGETING

More and more companies are developing computedbasodels for financial planning and
budgeting, using powerful, yet easy-to-use, fir@ntiodeling languages such BsdgetMastroand

Up Your Cash FlowThe models help not only build a budget for profnning but answer a variety

of “what-if’ scenarios. The resultant calculatigmevide a basis for choice among alternatives under
conditions of uncertainty. Furthermore, budget noglean also be accomplished using spreadsheet
programs such adicrosoft's Excel This is covered in greater detail in Chapter 21.

ZERO BASE BUDGETING

The traditional budgeting techniques involve addmmgsubtracting a given percentage increase or
decrease to the preceding period’s budget andngriat a new budget. The prior period’s costs are
considered to be basic and the emphasis is upladiyd on what upward revisions are to be made for
the upcoming year. The traditional method focusesnputs rather than outputs related to goal
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achievement and as such never calls for the ewaluaf corporate activities from a cost/benefit
perspective.

Zero-Base Budgeting (ZBB) can generally be desdrdis a technique, which requires each
manager to justify his entire budget request iraid@bm a base of zero and as such asks for an
analysis of the output values of each activity gigticular cost/responsibility center. This agmto
requires that all activities under scrutiny bergfiin decision packages, which are to be evalzeted
ranked in order of importance at various levels.afssend product, a body of structured data is
obtained that enables management to allocate déamdislently to the areas of greatest potential.gain

ZBB is most applicable in planning service and psup expenses rather than direct
manufacturing expenses. This technique is besedsuid operations and programs over which
management has some discretion. For example, liecased to develop:

. Administrative and General Support
. Marketing

. Research

. Engineering

. Manufacturing Support

. Capital Budgets

It should not be used for:

. Direct labor
. Direct material
. Factory overhead

which are usually budgeted through various meththsisissed in the previous section. Figure 16.2
helps our understanding of ZBB by indicating the kifferences between ZBB and traditional
(incremental) budgeting systems.

FIGURE 16.2

DIFFERENCES BETWEEN TRADITIONAL AND ZERO BASE BUDGE TING

Traditional Zero Base

Starts from existing base Starts with base zero

Examines cost/benefit for new activities Examirest/benefit for all
activities

Starts with dollars Starts with purposes and
activities

Does not examine new ways of operating Explicitly examines new

as integral part of process approaches

Results in a non-alternative budget Results imoace of several

levels of service and cost
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THE CERTIFIED PUBLIC ACCOUNTANT'S INVOLVEMENT AND
RESPONSIBILITY WITH PROSPECTIVE FINANCIAL STATEMENTS

The American Institute of Certified Public Accoumts (AICPA) in Statement of Position 45-4
provides guidelines for business enterprises, wpidblish financial forecasts. Improved financial
forecasting should be of concern to the AICPA dm$ecurities and Exchange Commission as a
basis for financial decision making, security asiglyand in affecting the future market value of
securities through investor expectations Theredlaee types of functions that CPAs can perform
with respect to prospective financial statementst twill be relied upon by third parties:
examination, compilation, and application of agreedn procedures. CPAs must prepare
prospective financial statements according to AlIGR®a&ndards. There must be disclosure of the
underlying assumptions.

Prospective financial statements may be for gémseaor limited use. General use is for
those not directly dealing with the client. Thengel user may take the deal or leave it. Limited
use is for those having a direct relationship vt client.

Prospective financial statements may be presegedcomplete set of financial statements
(balance sheet, income statement, and statemesdsbfflows). However, in most cases, it is
more practical to present them in summarized odensed form. At a minimum, the financial
statement items to be presented are:

 Sales

e Gross margin

* Nonrecurring items

 Taxes

e Income from continuing operations

« Income from discontinued operations

* Netincome

e  Primary and fully diluted earnings per share
» Material changes in financial position

Not considered prospective financial statemerggan-forma financial statements and
partial presentations.

The American Institute of CPA's Code of Professioithics includes the following
guidelines regarding prospective financial statdsien

e Cannot vouch for the achievability of prospectigsuits.

* Must disclose assumptions.

e Accountant's report must state the nature of thekwmerformed and the degree of
responsibility assumed.

CPAs are not permitted to furnish services on peosve financial statements if the
statements are solely appropriate for limited ugeabe distributed to parties not involved directly
with the issuing company. They are not alloweduse plain-paper services on prospective
financial statements for third-party use.

A prospective financial statement may be claskéie either a forecast or a projection.
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FINANCIAL FORECAST

A financial forecast presents management's expeesatand there is an expectation that all
assumptions will take place. Management is usua§ponsible for assumptions underlying
prospective financial statements. However, theaesiple party may be a party outside the entity,
such as a possible acquirdilote A financial forecast encompasses a presentatiat t
management expects to occur, but that is not neigigssost probable. A financial forecast may
be most useful to general users, since it preskatslient's expectations. A financial forecast an
not a financial projection may be issued to passsars, or those not negotiating directly with the
client.

A financial forecast may be given a single monetamount based on the best estimate, or
as a reasonable rang€aution This range must not be chosen in a misleadingharan

Irrespective of the accountant's involvement, rganent is the only one who has
responsibility for the presentation because onlyagament knows how it plans to run the
business and accomplish its plans.

FINANCIAL PROJECTION

A financial projection presents a "what-if* scepatthat management does not necessarily expect
to occur. However, a given assumption may actuadigur if management moves in that
direction. A financial projection may be most bl for limited users, since they may seek
answers to hypothetical questions based on vaagsgmptions. These users may wish to alter
their scenarios based on anticipated changingtsiiga A financial projection, like a forecast,
may contain a range.

A financial projection may be presented to genersrs only when it supplements a
financial forecast. Financial projections are mpermitted in tax shelter offerings and other
general-use documents.

TYPES OF ENGAGEMENTS

The following five types of engagements may be qrenéd by the CPA in connection with
prospective financial statements:

Plain paper
The CPA's name is not associated with the prosmestiatements. This service can only be
conducted if all of the following conditions ardisted:
* The CPA is not reporting on the presentation.
« The prospective statements are on paper not igiegtihe accountant.
* The prospective financial statements are not sheitinhistorical financial statements that
have been audited, reviewed, or compiled by the.CPA

Internal use
The prospective financial statements are only dseein meaning mathematical and clerical
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functions are performed. Assembling financial dataermitted if the following two criteria exist:
e Third parties will not use the statements.
* The CPA's name is associated with the statement.
Note that assembling prospective financial stateésnés limited only to internal use.
Appropriate language on the statements might be Itfernal Use Only."

Compilation
This is the lowest level of service performed foogpective financial statements directed for third
parties. The compilation engagement involves:

* Assembling prospective data.

« The conduct of procedures to ascertain whetherpteeentation and assumptions are

appropriate.

* Preparation of a compilation report.

With a compilation, no assurance is given regardimg presentation or assumptions, but
rather it serves to identify obvious matters tansestigated further. Working papers have to be
prepared to show there was proper planning andrgsjpa of the work, as well as compliance
with required compilation procedures. The CPA nalsb obtain a management letter from the
client regarding representations given to him.

Warning A compilation should not be made when the forehdinancial statements
exclude disclosure of the significant assumptionsvhen the financial projections exclude the
hypothetical assumptions.

Agreed-upon procedures

This relates to applying procedures agreed to queasted by specific users, and issuing a report.
The report identifies the procedures undertakevgsgihe accountant's findings, and restricts
distribution of the report to the particular pastie The specified users have to participate in
establishing the nature and procedures. Alsoptbeedures undertaken must be more than just
reading the prospective data.

Examination

The CPA appraises the preparation underlying tpeating assumptions and the presentation of
prospective financial information in accordancewiCPA standards. A report is then issued on
whether AICPA guidelines have been adhered to dretiver the assumptions are reasonable. It
is the highest level of assurance. An adversempmust be given if there is a failure to disclose
a material assumption or if disclosed assumptioesiareasonable. For example, there may be
not reasonable expectation that the actual figuitéall’within the range of assumptions

presented in a forecast having a range. A diselagpinion is necessary in the event of a scope
limitation, such as when a required examinatiorcedare cannot be performed because of client
restrictions or inappropriate circumstances.

CONCLUSION

A budget is a detailed quantitative plan outlirting acquisition and use of financial and other
resources of an organization over some given teneqh It is a tool for planning. If properly
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constructed, it is used as a control device. Thapier showed, step-by-step, how to formulate a
master budget. The process begins with the develapoha sales budget and proceeds through a
number of steps that ultimately lead to the caslyét) the budgeted income statement, and the
budgeted balance sheet. In recent years compuged-baodels and spreadsheet software have been
utilized for budgeting in an effort to speed up begeting process and allow managerial accountants
to investigate the effects of changes in budgeingggons. Zero-base budgeting (ZBB) has received
considerable attention recently as a new appraebhdgeting, particularly for use in nonprofit,
governmental, and service-type organizations. Tiapter discussed the pros and cons of ZBB. A
CPA's involvement with prospective financial statats may be in the form of an examination,
compilation, or agreed-upon procedures.

267



CHAPTER 17
FORECASTING CASH FLOWS

LEARNING OBJECTIVES
After studying the material in this chapter, yoll laa able to:

1. Define the Markov Approach.
2. lllustrate the Lagged Regression Approach.

A forecast of cash collections and potential wifiieof accounts receivable is essentiatash
budgetingand in judging the appropriateness of currentitigdl discount policies. The critical
step in making such a forecast is estimating ttsh callection and bad debt percentages to be
applied to sales or accounts receivable balancBsis chapter discusses several methods of
estimatingcash collectiorrates(or payment proportionsand illustrates how these rates are used
for cash budgeting purposes.

The first approach, which is based on kh&rkov modelinvolves the use of a probability
matrix based on the estimates of what is referoedst transition probabilities. This method is
described on a step-by-step basis using an illistraxample. The second approach involves a
simple average. The third approach, empiricaiyee and improved by the author, offers a more
pragmatic method of estimating collection and bebtgercentages by relating credit sales and
collection data. This method emplaggiression analysisBy using these approaches, a financial
planner should be able to

-Estimate future cash collections from acceuateivable
-Establish an allowance for doubtful accounts
-Provide a valuable insight into better methofimanaging accounts receivable

MARKOV APPROACH
The Markov (probability matrix) approach has beemuad for a long time. This approach has
been successfully applied by Cyert and others towtts receivable analysis, specifically to the
estimation of that portion of the accounts recdeabat will eventually become uncollectible.
The method requires classification of outstanditgpants receivable according to age categories
that reflect the stage of account delinquency, elgrent accounts, accounts one month past due,
accounts two months past due, and so forth. Cen#ig following example. XYZ department
store divides its accounts receivable into twostigations: 0 to 60 days old and 61 to 120 days
old. Accounts that are more than 120 days old da@ared uncollectible by XYZ. XYZ
currently has $10,000 in accounts receivable: ¥¥f6@m the 0-60-day-old category and $3,000
from the 61-120-day-old category. Based on anyaisabf its past records, it provides us with
what is known as the matrix of transition probéib#i. The matrix is given as shown in Table
17.1.
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TABLE 17.1
PROBABILITY MATRIX

From To Collected Uncollectible 0-60 Days Old  61-120 Days Old

Collected ) 0 0 0
Uncollectible 0 D 0 0
0-60 days old 3 (0] 5 2
61-120 days old 5 .1 3 i

Transition probabilities are nothing more than phebability that an account receivable moves
from one age stage category to another. We ndies tbasic features of this matrix. First,
notice the squared element, 0 in the matrix. Tdgates that $1 in the 0-60-day-old category
cannot become a bad debt in one month’s time. MoWw at the two circled elements. Each of
these is 1, indicating that, in time, all the aaasueceivable dollars will either be paid or beeom
uncollectible. Eventually, all the dollars do wing either as collected or uncollectible, but XYZ
would be interested in knowing the probability thadollar of a 0-60-day-old or a 61-120-day-old
receivable would eventually find its way into eithgaid bills or bad debts. It is convenient to
partition the matrix of transition probabilitieganfour submatrices, as follows.

o)
S
=7 3 ees ]

Now we are in a position to illustrate the procedure tsetbtermine:

so that

-Estimated collection and bad debt percentages by aggocwt
-Estimated allowance for doubtful accounts

Step-by-step, the procedure is as follows:
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Step 1 Set up the matrix [l - Q].

- Q] {(1, ﬂ : B ﬂ :{—5.3 _-ﬂ

Step 2 Find the inverse of this matrix, denoted by N.

N=[-QJ* = {231 51}

77 128

Note The inverse of a matrix can be readily performedgngadsheet programs such.atus 1-
2-3, Microsoft's Excelor Quattro Pra

Step 3 Multiply this inverse by matrix R.
R= 231 51|13 0| |95 05
| 77 128||5 1 87 13
NR gives us the probability that an account will euatty be collected or become a bad
debt. Specifically, the top row in the answer is thiebability that $1 of XYZ's accounts
receivable in the 0-60-day-old category will end up in thieected and bad debt category will be
paid, and a .05 probability that it will eventually becoanbad debt. Turning to the second row,
the two entries represent the probability that $1 nowhé 61-120-day-old category will end up
in the collected and bad debt categories. We can @eetlfis row that there is a .87 probability

that $1 currently in the 61-120-day-category will be coleced a .13 probability that it will
eventually become uncollectible.

If XYZ wants to estimate the future of its $10,000 accoustsivable ($7,000 in the 0-60
day category and $3,000 in the 61-120 day category), it must sdteufoliowing matrix
multiplication:

= [9,260 740]

95 05
[7,000 3,000] { }

87 13

Hence, of its $10,000 in accounts receivable, XYZ expectollect $9,260 and to lose
$740 to bad debts. Therefore, the estimated allowancéssfaollectible accounts is $740.
The variance of each component is equal to
A = be(cNR - (cNR)
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2
where ¢=h/ X b and e is the unit vector.
i=1
In our example, b = (7,000 3,000), c=(.7 .3). dfbee,

A = [7,000 3,000]@{[.7 .3]{95 '05} [7 .3]{95 '05}

87 13| 87 13 Sq}

= 10,000 [ [.926 .074]-[.857476 .005476] ]

= [685.24 685.24]

which makes the standard deviation equal to $26¢W24). If we want to be 95 percent
confident about our estimate of collections, we wouldtke interval estimate at $9,260 +
2(26.18), or $9,207.64 -$9,312.36, assuming t = 2 as a rule of thumb.oW also be able to

set the allowance to cover the bad debts at $740 + 2(26r18j92,36.

SIMPLE AVERAGE
The most straightforward way to estimate collectiorcgetages is to compute the average value
realized from past data, i.e.,

Pi = AVE (G.i/S)
1 N G

= 0O 00, i=0,1,2..
N t=1 S

where R'= an empirical estimate of collection percentages,
Ci+i = cash collection in month t+i from credit salesnanth t,
S = credit sales in month t, and
N = the number of months of past data to compute theage.

LAGGED REGRESSION APPROACH
A more scientific approach to estimating cash cotecpercentages (or payment proportions) is
to utilize multiple regressionWe know that there is typically a time lag betweam point of a
credit sale and realization of cash. More specficélie lagged effect of credit sales and cash
inflows is distributed over a number of periods, as Vedio

C=hS.: + S, + ...BS

where G= cash collection in month t
S = credit sales made in period t
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by,bs,... = collection percentages (the same gk &id

I = number of periods lagged

By using the regression method discussed previously, Wwéeviible to estimate these
collection rates. We can utilize Excel or speciakpges such &S8PSSSAS or Minitab.

It should be noted that the cash collection percentdged,,...,h) may not add up to
100 percent because of the possibility of bad debts. ®@acestimate these percentages by using
the regression method, we should be able to computethddbt percentage with no difficulty.

Table 17.2 shows the regression results using actual indatia on credit sales and cash
inflows for a real company. Equation | can be writasrfollows:

C. = 60.6%(Sy) + 19.3%($,) + 8.8%(Ss)

This result indicates that the receivables generatedhéycredit sales are collected at the
following rates: first month after sale, 60.6 percertosnid month after sale, 19.3 percent; and
third month after sale, 8.8 percent. The bad debt pagens computed as 6.3 percent (100-
93.7%).

It is important to note, however, that these ctilec and bad debt percentages are
probabilistic variables; that is, variables whoskies cannot be known with precision. However,
the standard error of the regression coefficient aadbtiialue permit us to assess the probability
that the true percentage is between specified limitse confidence interval takes the following
form:

bxtS

where $§ = standard error of the coefficient.

TABLE 17.2
REGRESSION RESULTS FOR CASH COLLECTION (C~)

Independent Equation| Equation Il

Variables

S 0.606' 0.596
(0.062 (0.097)

S 0.193 0.142
(0.085) (0.120)

Sia 0.088 0.043
(0.157) (0.191)

W 0.136
(0.800)

272



R? 0.754 0.753

Durbin-Watson 25F 2.48
Standard Error 11.63 16.05

of the estimate($

Number of 21 20
monthly observations

Bad debt percentages 0.063 0.083

a Statistically significant at the 5% significanceelev
b This figure in the parentheses is the standard efitbec estimate for the coefficient,(S
¢ No autocorrelation present at the 5% significancel.lev

EXAMPLE 17.1
To illustrate, assuming t = 2 as a rule of thumb at thep&Bsent confidence level, the true
collection percentage from the prior month's salelsbwil

60.6%z 2(6.2%) = 60.6% 12.4%

Turning to the estimation of cash collections andvwadince for doubtful accounts, the
following values are used for illustrative purposes:

S.1=$%$77.6, § = $58.5, § = $76.4, and forecast average monthly net credit s&&$2
Then, (a) the forecast cash collection for periaauld be

C. = 60.6%(77.6) + 19.3%(58.5) + 8.8%(76.4) = $65.04

If the financial manager wants to be 95 percent corffidgdaout this forecast value, then the
interval would be set as follows:

G+ tS
where S = standard error of the estimate.

To illustrate, using t = 2 as a rule of thumb at the 95gmerconfidence level, the true value for
cash collections in period t will be

$65.04+ 2(11.63) = $65.04 23.26
(b) the estimated allowance for uncollectible accetmt period t will be
6.3% ($75.2) = $4.74
By using the limits discussed so far, financial planneasm develop flexible (or

probabilistic) cash budgets, where the lower and uppdsltan be interpreted as pessimistic and
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optimistic outcomes, respectively. They can also siteub cash budget in an attempt to
determine both the expected change in cash collediioresach period and the variation in this
value.

In preparing a conventional cash inflow budget, then@i@d manager considers the
various sources of cash, including cash on accountpalesets, incurrence of debt, and so on.
Cash collections from customers are emphasized, giatés the greatest problem in this type of
budget.

EXAMPLE 17.2

The following data are given for Erich Stores:

September October November December
Actual Actual Estimated Estimated

Cash sales $ 7,000 $6,000 $ 8,000 $ 6,000
Credit sales 50,000 48,000 62,000 80,000
Total sales $57,000 $54,000 $70,000 $86,000

Past experience indicates net collections normatiyiom the following pattern:

. No collections are made in the month of sale

. 80% of the sales of any month are collected in tHevimig month
. 19% of sales are collected in the second following month

. 1% of sales are uncollectible

We can project total cash receipts for November aratidber as follows:

November December
Cash receipts
Cash sales $8,000 $6,000
Cash collections
September sales

50,000 (19%) 9,500

October sales

48,000 (80%) 38,400

48,000 (19%) 9,120
November sales

62,000 (80%) 49,600
Total cash receipts $55,900 $64,720

IS CASH FLOW SOFTWARE AVAILABLE?
Computer software allows for day-to-day cash managerdet¢rmining cash balances, planning
and analyzing cash flows, finding cash shortages, imgestish surpluses, accounting for cash
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transactions, automating accounts receivable and payataledial-up banking. Computerization
improves availability, accuracy, timeliness, and nwmiyg of cash information at minimal cost.
Daily cash information aids in planning how to use daalances. It enables the integration of
different kinds of related cash information such asectébns on customer accounts and cash
balances, and the effect of cash payments on ceasficbkal

Spreadsheet program software suciMagosoft's ExcelLotus 1-2-3,and Quattro Pro
can assist you in developing cash budgets and answeringety \&t "what-if' questions. For
example, you can see the effect on cash flow froreréifit scenarios (e.g., the purchase and sale
of different product lines).

There are computer software packages specially designezhsbr management. Three
popular ones are briefly described below.

1. Quicken (Intuit, Inc., 800-246-8848yvw.quicken.con)

This program is a fast, easy to use, inexpensive atngysrogram that can help a small
business manage its cash flow. Bills can be recordgmstslated transactions when they arrive;
the program'8illminder feature automatically reminds the payer when billdae Then, checks
can be printed for due bills with a few mouse and/or kekss. Similarly, he/she can record
invoices and track aged receivables. Together, thesedsahelp maximize cash on hand.

2. Up Your Cash Flow (Granville Publications Softwat8960 Wilshire Blvd., Suite 826, Los
Angeles, CA 90024, (800) 873-7789)

This program contains automatically prepared spreadstoegbsofit/loss forecasts, cash
flow budgets, projected balance sheet, payroll analgsisn loan amortization schedule,
sales/cost of sales by product, ratio analysis, and grdpls a menu-driven system and can be
customized to forecasting needs.

3. Cash Flow Analysis (Superior Software, 16055 Ventura Bfdite 725, Encino, CA 91436,
(800) 421-3264)

This software provides projections of cash inflow aadh outflow. Data are input into
eight categories: sales, cost of sales, general andiattative expenses, long-term debt, other
cash receipts, inventory build-up/reduction, capital experelit (acquisition of long-term assets
such as store furniture), and income tax. The prograowslichanges in assumptions and
scenarios and provides a complete array of reports.

Telecommunications software may be used to link up yotsopal computer via modem
and telephone lines to the bank so as to execute cgstemis, transfers between accounts, and
obtain current cash balance information. Softwarailae from banks aid in managing cash
collections, payments, investment, and borrowing. Aangle is JP Morgan/Chase's InfoCash
software package which includes modules for:

.Cash Reporter- provides account information up to the close of thevipus day.
Information available includes checks cleared and mtaegfers.
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.Current Day Reporter provides information on current day transactions.
.Regional Bank Reporterprovides information on checking accounts held atrdibaks.
.Money Transfer Input enables the transfer of funds between accounts.

CONCLUSION

Two methods of estimating the expected collectible armbllactible patterns were presented.
One advantage of the Markov model is that the expectiee@ @and standard deviation of these
percentages can be determined, thereby making it possidpecify probabilistic statements
about these figures. We have to be careful about tiesséts, however, since the model makes
some strong assumptions. A serious assumption ishitanatrix of transition probabilities is
constant over time. We do not expect this to be pyfeue. Updating of the matrix may have
to be done, perhaps through the use of such techniguep@weakal smoothing and time series
analysis.

The regression approach is relatively inexpertsivese in the sense that it does not require a
lot of data. All it requires is data on cash colleasioand credit sales. Furthermore, credit sales
values are all predetermined; we use previous monthst @ads to forecast cash collections,
that is, there is no need to forecast credit saldg®e model also allows you to make all kinds of
statistical inferences about the cash collectiongreeages and forecast values.

Extensions of these models can be made towatihgseatredit and discount policies.
Corresponding to a given set of policies, there are

. An associated transition matrix in the Markov model
. Associated collection percentages in the regressionimode

By computing long-term collections and bad debts for gedicy, an optimal policy can
be chosen that maximizes expected long-run profits perdoer
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CHAPTER 18
HOW TO USE CORPORATE PLANNING MODELS

LEARNING OBJECTIVES
Atter studying the material in this chapter, you bl able to:

Identify the types of analysis.

Explain typical questions addressed via corporate modeling

Identify types of corporate planning models

Outline current trends in modeling

Discuss the relationships among MIS, DSS, EIS, and parsomputers
Describe the future of corporate planning models

ouhkhwnpE

Today more and more companies are using, developingpermenting with some form of corporate
planning model. This is primarily due to developmentménning and modeling software packages
that make it possible to develop the model without mkmbwledge of computer coding and
programming. For the accountant and financial andlystattractive features of corporate modeling
are the formulation of budgets, budgetary planningcamtrol, and financial analyses that can be used
to support management decision making. However, corpmadeling involves much more than the
generation of financial statements and budgets. Dameron the structure and breadth of the
modeling activity, a variety of capabilities, usag] analyses are available.

A corporate planning model is an integrated lgsiplanning model in which marketing and
production models are linked to the financial model. Mspecifically, a corporate model is a
description, explanation, and interrelation of the tional areas of a firm (accounting, finance,
marketing, production, and others) expressed in tefmset of mathematical and logical relationships
SO as to produce a variety of reports including findsta@ements. The ultimate goals of a corporate
planning model are to improve quality of planning aadision making, reduce the decision risk, and,
more importantly, influence or even to shape the figax@ronment.

Generally speaking, a corporate model can betased

Simulate an alternative strategy by evaluatingnfsct on profits.

Help establish corporate and divisional goals.

Measure the interactive effect of parts with the.fir

Help management better understand the businesstsaiaihctional relationships and help
improve decision making ability.

Link the firm's goals and strategies to its masteigbts.

Assess critically the assumptions underlying enviemtal constraints.

NP

oo

TYPES OF ANALYSIS
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The type of the corporate model management is lookingdatd depend on what types of analysis it
wishes to perform. There are typically three typesadel investigations.

The first type of questions to be raised are 'M#iar "what has been" questions such as the
relationship between variables of the firm and edlemacroeconomic variables such as GNP or
inflation. The goal of this type of model investigatientd obtain a specific answer based on the
stipulated relationship. For example, what is or le&lthe firm's profit when the price of raw material
was $12.50?

The second type of investigation focuses on "whajtiestions. This is done through
simulation or sensitivity analysis. This analysis oftakes the following form: "What happens under a
given set of assumptions if the decision variable(ghanged in a prescribed manner?" For example,
"What is going to happen to the company's cash flownahahcome if it is contemplating a reduction
of the price by 10% and an increase in advertisintyét by 25%7?"

The third type of question that can be addresgedhy of corporate planning modeling takes
the following form: "What has to be done in order to aehia particular objective?" This type of
analysis is often called "goal seeking." It usuaguires the use of optimization models such as linear
programming and goal programming.

TYPICAL QUESTIONS ADDRESSED VIA CORPORATE MODELING
The following is a list of questions management addsasself using corporate modeling.

« What are the effects of different pricing policies?

« What is the effect of different interest rates amdalent exchange rates on the income statement
and balance sheet of the firm?

* What will be the demand for the end products of tim &t various locations and different
times?

e« What is and will be the unit contribution margin fartain production, transportation, and
sales allocations?

« What will the absence and turnover rates of the erepopf the firm be and what effect will
they have?

* What is the effect of advertising and distributiopenditures on sales?

* What marketing strategy can and should the firm féllow

* What do price-demand or supply relations on the outpapat side of the firm look like?

« What are the effects of price/cost changes on sales?

* How do certain states of the national or world economyendie sales of the firm on the one
side and purchase price of the production factors oottes?

« What is the nature of the conditions that must bdledifif the total sales of the firm at a
certain time are supposed to be higher than a cerduget value?

e Should the firm produce and sell a certain produathase and sell the product, or not get
involved at all?

* Inwhat range will the return on investment on varprggects and units lie?
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* How will the income statement, the balance sheet,tlamatash flow statement develop for
several operating divisions? What will their contribs be?

* What effects with respect to the financial positiorthaf firm could an acquisition or merger
with another firm have?

Benefits derived from the corporate planning modelade:

* The ability to explore more alternatives
e Better quality decision making

* More effective planning

e A better understanding of the business
» Faster decision making

* More timely information

* More accurate forecasts

e Cost savings

TYPES OF MODELS

Corporate planning models can be categorized accordingvd approaches: simulation and
optimization. Simulation models are attempts to mathealigt represent the operations of the
company or of the conditions in the external economicr@mvient. By adjusting the values of
controllable variables and assumed external condititnes future implications of present decision
making can be estimated. Probabilistic simulation risoideorporate probability estimates into the
forecast sequence, while deterministic models do natimi2ation models are intended to identify the
best decision, given specific constraints.

HISTORY OF MODELS

The rudiments of corporate modeling can be placedeirestly 1960s with the large, cumbersome
simulation models developed by major corporations suclATa&T, Wells Fargo Bank, Dow
Chemical, IBM, Sun OIll, and Boise Cascade. Most ofntlbelels were written in one of the general
programming languages (GPLs) such as FORTRAN, anel uged for generating pro forma financial
statements. The models typically required several-yaars to develop and, in some cases, never
provided benefits sufficient to outweigh the costs ekligment. Planning models were considered an
untested concept, suitable only for those corporatioge kanough to absorb the costs and risks of
development.

Important advancements in computer technologhenetrly 1970s provided the means for
greater diversity and affordability in corporate maodgliinteractive computing facilities allowed for
faster and more meaningful input/output sequencasidalelers; trial-and-error adjustments of inputs
and analyses were possible while on-line to the dexdraputer or to an outside timesharing service.
The advent of corporate simulation languages enablalgistsmwith little experience with GPLs to
write modeling programs in an English-lke programmiagguage-- for example, Comshare’s
IFPS/PLUS, Planningand Decision,andEncore Plusin addition, a number of spreadsheet programs
such adMicrosoft's Excebecame available for use by corporate planning madé€errently, virtually
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every Fortune 1000 company is using a corporate siomlatodel. This statistic will definitely
increase to cover small and medium size firms.

As companies gained experience in developing leierministic simulations, renewed effort
was directed toward consolidating and integrating lsmalodels into the larger corporate models.
Furthermore, certain companies were attempting thes midficult optimization models and were
increasing predictive power by using econometric mottelénk their simulations with product
markets and the external economy. Early successbsthv@ simpler models led to a boom in
modeling, but an increasing number of failures in naonbitious projects soon moderated the general
enthusiasm. As the economy entered a recession aathdenore unstable (less predictable), the
weaknesses in the rationale underlying many corparatkels were revealed. Managers realized that
the purpose of a model must be well defined and thatend users should be involved in its
development. Although the bad experiences of thel@i@s have prejudiced some executives against
models to the present day, most veterans of the pesigel developed a realistic attitude toward the
capabilties of models and are employing recent adwvaeots in techniques to construct more
serviceable models.

CURRENT TRENDS IN MODELING
Among the reasons cited by corporations for using pligrmodels were
* Economic uncertainty
* Shortages of resources
* Diminishing increase in productivity
* International competition
* Tight money and inflation
* Political upheavals (affecting foreign operations)
* Environmental problems
* New business opportunities

There was general agreement that models enabledyenaria run alternative analyses and to adjust
decision variables, while reducing the time neededdport writing. The many possible applications
of corporate planning models are listed in Table 18ihancial forecasting and pro-forma balance
sheet statements were the most common applications dicompanies. The models proved to be
useful tools in "what-if* analysis, sensitivity arsdy simulations, best/worst case scenarios, goal
seeking, optimization, and report preparation.

TABLE 18.1
APPLICATIONS OF CORPORATE PLANNING MODELS
Financial forecasting Construction scheduling
Pro-forma financial statements Tax planning
Capital budgeting Energy requirements
Market decision-making Labor contract negotiation fees

Merger and acquisition analysis Foreign currencyyaisal
Lease versus purchase decisions Utilities
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Production scheduling Load forecasting

New venture evaluation Rate cases
Manpower planning Generation planning
Profit planning

Sales forecasting

Investment analysis

The end users of the models were usually strategyinipl groups, the treasurer's department, and the
controller's department. Despite the growing diversifymodeling techniques available, the vast
majority of corporate models encountered in the surveyee vbasic, deterministic simulations.
Probabilistic considerations were seldom incorporated the models by any but the largest
corporations. Not many firms appear to use optimizatiodals as a planning tool. Evidently, the
accuracy of optimization models, as well as theirtglad upper management, must improve before
they receive significant use.

Attitudes and Problems

The reluctance of many firms to experiment with corfptanning models derives chiefly from a fear
of the unknown. Confusion over what models are and hay #ne used precludes serious
investigation of their potential benefits. Myths tlktcourage managers from considering models
include the following:

* Models are complicated. On the contrary, most effectiedels are fairly simple
structures, incorporating only the essential procegsbs problem under investigation.
The math involved is often basic algebra, and modkimguages reduce complex
terminology.

* The company is not large enough. Models do not conssly sal comprehensive
simulations. Some of the most frequently used modetercen a limited number of key
relationships.

* We do not have any modelers. Modern planning langueyesso simplified the
modeling process that even a novice quickly becomesatenip Outside consultants are
also available for assistance.

The growing acceptance of planning models has enaidedgers and technicians to identify
areas requiring improvement and to formulate crittilasuccess. Optimization models are one
technique in need of refinemenNote Optimization models are inscrutable "black boxesthbse
managers who have had no part in the modeling effdtaturally, top management has little
confidence in forecasts produced by a model they camm@rstand. The need to monitor several
financial and nonfinancial variables precludes thestruction of simple optimization models.

The reasons for discontinuation of corporate planning i)@de listed in Table 18.2. The
common justifications were model deficiencies and hupnablems in implementation. Three of the
prevalent reasons (inflexibility, lack of managemsmpport, excessive input data requirements) are
familiar shortcomings, as discussed earlier. The f@emanagement's support for successful model
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making cannot be overemphasized; its role as champitimeoéffort is essential for companywide
acceptance of the final product. It is interestmghbte that excessive development time and costs
were not often a basis for rejection.

TABLE 18.2
REASONS FOR DISCONTINUED MODELS

Lack of sufficient flexibility

Lack of adequate management support
Excessive amounts of input data required
Replaced by a better model

The need no longer existed

The model did not perform as expected
New management de-emphasized planning
Poor documentation

Lack of user interest

Excessive development costs

Excessive operating costs

Excessive development time required

State-of-the-Art and Recommended Practice

The acceptance of corporate planning models has cksaoltenany firms' establishing planning
departments responsible for developing and implengemtianning models. The structure of the
typical corporate financial model is an integration wier modules used by each department or
business unit for planning purposes. Figure 18.1 shiwat marketing, production, and financial
models from each business unit can be consolidatedvin alicomprehensive model used by upper
management.
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FIGURE 18.1
Typical Structure of an Integrated Planning Model

Marketing Production
Model Model

Financial
Model

Integrated Corporate
Planning Model

Optimal procedures for assembling effective modedsséll largely at the discretion of the
individual planning department, but useful guidediinave been published.

1. Determine which process(es) can be modeled effgctivel

2. Decide whether to use a model

3. Formalize the specifications of the model (e.g., inpatboutputs, structure, etc.)
4. Prepare a proposal

5. Conduct modeling and data gathering concurrently

6. Debug the model

7. Educate the prospective users

8. Have users validate the model

9. Put model to use

10. Update and modify the model as needed

Table 18.3 is a list of prerequisites for modeling emotrol factors for success.

TABLE 18.3
SUCCESS FACTORS IN MODELING

Uncontrollable Prerequisites

Operations understood, data plentiful
Relevant data accessible
Budgets, plans, and control systems are well definegtrstood
Modelers have management's support
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Management scientists accept responsibility for implgation
Similar innovative techniques used in the past
Manager and modeler share status and background

Controllable Factors

Involve potential users in development process
Define model's goals explicitly

Input and output are in familiar formats

Company procedures are modified little at first
Look for common management problems to model
Start simple and keep it simple

Allow for ample judgmental inputs

Be realistic about planning time and expected iesult
Put a manager (not a modeler) in charge

Define roles clearly

Demonstrate part of model early on

Build model within users' organization

Develop expertise to manage and update model
Provide ample documentation

The anatomy of the contemporary financial model is coetposf five parts: the
documentation supporting the calculations; input assongregarding future periods; the projections
and decision points leading to the forecasted valuesiagerial (financial) ratios; and graphics
displaying information from decision points. The foréiogssystems utilized depend upon the breadth
and planning horizon of the model; typical methods @elmarket research and Etc method, time
trends, moving averages, Box-Jenkins, and variousalcasthods, such as leading indicators, life
cycle analysis, and regression.

Forecasting methods should be reviewed periodicalgrbyndependent party to ensure that
the techniques have not become outdated. This caetbemined only by maintaining a current
management information system (MIS), which providda ¢a econometric models of the external
environment. Note: The critical importance of external data in determgircompany strategy is the
central theorem of MIS. Thus, planners make assongptbout the business environment for a
particular planning horizon, based upon the output fleyMIS. The information is combined with
internal data to prepare demand forecasts, and ghitsrean be input to a planning model or used to
check the validity of forecasts produced by curresiiriigues.

Planning and modeling languages (PMLs) have beewmjar incentive in involving higher
management in modeling. General programming languageh as FORTRAN, are seldom used in
current models; oddly, COBOL, the "business langlidnges, never been used extensively in modeling.
The advantages of PMLs are steadily edging out GMitisPMLSs, models are built more easily, with
shorter development and data processing, are mong wadgrstood by upper management, and are
periodically updated with enhancement from the vendor.
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Today more than 70 PMLs are available at reasonabte including IFPS, Encore Plus, and
Venture. A further convenience offered to companiesingokito modeling is premade planning
packages sold by software vendors. The packageoftamebeen criticized for their inflexibility, but
the newer models allow for more user specificity. i@l portfolio models are commercial
packages that tell a conglomerate how to distributeuress across the portfolio of profit centers.
Boston Consulting Group, Arthur D. Little, and McKinsegve developed models that categorize
iInvestments into a matrix of profit potentials and recemded strategies.

A model for Profit Impact of Market Strategy (PIMS)aflered by the Strategic Planning
Institute. The package is a large multiple regrassiodel used to identify the optimal strategy in a
given business environment. Similar packages iglyl proliferate in the future as more companies
are forced to use decision models to remain competiinghermore, more spreadsheet-bastattins
andtemplatedor budgeting are being developed fotus 1-2-3Microsoft' Excel andQuattro Pra

MIS, DSS, EIS, AND PERSONAL COMPUTERS
The analytic and predictive capabilities of corpoalsaning models depend in large part upon the
supporting data base. Information technology has addatacthe point that data bases consist of
logic-mathematical models and highly integrated cidies of data, derived from both inside and
outside the firm. The data bases are calltahagement Information SysterfiddlSs), Decision
Support Systen®SSs), oExecutive Information Syster(tslSs). They store the data and decision
tools utilized by management.

A primary value of the MIS, DSS, and EIS are tlage storage capacity for data and the
potential to more accurately model the external econawhyta forecast business trends. Managers
are finding that effective long-range planning delsgorimarily upon a thorough understanding of their
competitors and the forces in the marketplace. A derale body of data is required to develop
insight into the competitive environmeritlote: Information derived from within the company has little
strategic value for those purposes, thus the collectierternal data should be emphasized.

As a result, the relevance of information to futuredé@ms is the standard by which input of
data to the MIS is controlled.

Once the strategic data have been stored in thdramae computer system, managers need
guick access to the data base and a means for mgpaliiernative data sets and/or scenarios into the
econometric models. Only recently have such actvitieen made possible by the development of
communication links between mainframe systems and ®asy of the applications of the mainframe-
PC connection involve rather basic analyses, suctcasiiats payable, receivables, general ledger, and
the like. However, internal financial planning pagks (e.g., Comshard®anning for a single user
andDecision for a multiple usgare currently available, as are external tina#sh services, such as
Dow Jones and The Source.

The outlook for the next few years indicates incrgagmegration of the PC with the
mainframe and the Web. Corporate planning softwackagas for PCs are already proliferating.

285



Applications range from cash flow analysis and buggaections to regressions, time series analysis,
and probabilistic analysis. The trend in PC technolsgyimed toward incorporating as many
mainframe, analytical capabilities into the microcotapas the market will support.

THE FUTURE OF CORPORATE PLANNING MODELS
The interest in obtaining corporate models is likelgaatinue. The concept of the strategic business
unit (SBU) as an object of analysis may prove to béblev There has been no consistent definition
of SBU, and most models treat them as independent o&muther, even though this may not be
accurate. The SBU is typically forced into short-tepnofit making (rather than long-term
development), eventually sapping its vitality. Capstly, an improved rationale may cause models
to be built around a different grouping of profit cester

We can expect to see an increased linking of portfadidels with corporate simulation and
optimization models. Modeling software will become moredatar in order to perform limited
analyses or comprehensive projections. More softwaldevivritten for microcomputers, graphics
will improve, and modeling languages will become moser uriendly. The future of modeling is
somewhat assured because it is intimately linkeld tivé continued expansion of the computer market.
As a matter of fact, PC networks begin to oust maidsimsome companies. Though shakeouts may
frequently occur among hardware manufacturers, pignmodels wil always have a market, as
software writers improve their understanding of thenpér's needs and produce more efficient
decision-making tools.

Many models will fully integrate with today's fasterntfows operating systems and
supports Microsoft Office 2000 so users can easily preppogteeand graph data using Excel.
They can be deployed as either stand-alone or LAN/Wéinected. Interfaces to common data
sources will be a standard--not an option-- to develdpnaaintain. Further, planning models will
function on either Web or client/server platforms] amquires no installation on the user's PC
beyond the Java-enabled Web browser. All informasiatored in a centralized database, for
consistency and easy deployment of data enterprise-witlm anultiple locations. They will
support all of the world's leading multidimensional datahaseluding Microsoft SQL Server
OLAP (OnLine Analytical Processing) Services, IBM DBLAP Server, Hyperion Essbase and
OLE DB for OLAP compliant databases.

CONCLUSION
In the face of uncertainty about the future, managemearticularly interested in following the best
possible course of action under a given circumstambe. corporate planning model is used as a tool
to help minimize risk and uncertainty and to develmpliest course of action for the company. For
example, management is able to examine the effegiopbsed mergers and acquisitions with much
less uncertainty and to estimate with more confidéme@otential profits from new markets.
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CHAPTER 19
FINANCIAL MODELING FOR "WHAT-IF" ANALYSIS

LEARNING OBJECTIVES
Atter studying the material in this chapter, you bdl able to:

Define a financial model.

Apply and use financial models.

Put financial modeling into practice.

List and explain each of the quantitative techniques ustobincial models.
Develop financial models.

Identify model specification.

ouhkhwnpE

This section introduces financial modeling. We begifn\&itreview of:

.What is a financial model?

.What are some typical uses of financial model?

.What are the types of financial modeling?

.How widespread is the use of financial modeling acipce?
.How do we go about building a financial model?

A FINANCIAL MODEL
A financial model, narrowly called a budgeting moded system of mathematical equations, logic and
data which describes the relationships among finaoghoperating variables. A financial model can
be viewed as a subset of broadly defined corporataipiamodels or a stand-alone functional system
that attempts to answer a certain financial planpnogplem.

A financial model is one in which:

(1) one or more financial variables appear (ex®ngevenues, investment, cash flow, taxes,
earnings, etc.);

(2) the model user can manipulate (set ang #tewvalue of one or more financial variables; and

(3) the purpose of the model is to influence graidecisions by revealing to the decision maker the
implications of alternative values of these finangailables.

Types of Financial Models

Financial models fall into two types: simulation betkeown as what-if models and optimization
models. What-if models attempt to simulate the eff@ftsalternative management policies and
assumptions about the firm's external environmenty Tdre basically a tool for management's
laboratory. Optimization models are the ones in whietgthal is to maximize or minimize an objective

287



such as present value of profit or cost. Multi-objediaehniques such as goal programming are being
experimented.

Models can be deterministic or probabilistic. Detristic models do not include any random
or probabilistic variables whereas probabilistic modaterporate random numbers and/or one or
more probability distributions for variables such dsssaosts, etc. Financial models can be solved and
manipulated computationally to derive from it the coirrand projected future implications and
consequences. Due to technological advances in comysiielsas spreadsheets, financial modeling
languages, graphics, data base management systethsietworking), more companies are using
modeling.

APPLICATIONS AND USES OF FINANCIAL MODELING
Basically, a financial model is used to build a corensive budget (that is, projected financial
statements such as the income statement, balamteasthek cash flow statement). Such a model can be
called a budgeting model, since we are essentialildping a master budget with such a model.
Applications and uses of the model, however, go beyorelageng a budget. They include:

« Financial forecasting and analysis
 Capital expenditure analysis

 Tax planning

» Exchange rate analysis

* Analysis for mergers and acquisitions
« Labor contract negotiations
 Capacitty planning
 Cost-volume-profit analysis

* New venture analysis
 Lease/purchase evaluation

* Appraisal of performance by segments
« Market analysis

* New product analysis

» Development of long-term strategy

* Planning financial requirements

* Risk analysis

 Cash flow analysis

 Cost and price projections

PUTTING FINANCIAL MODELING INTO PRACTICE
The use of financial modeling, especially a compusset financial modeling system is rapidly
growing. The reason is quite simple: the growing nkedimproved and quicker support for
management decisions as a decision support system n83vide and easy availability of computer
hardware and software.

Some of the functions currently served by findme@dels are:
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Projecting financial results under a given set afragsions; to evaluate the financial
impact of various assumptions and alternative stestegnd to prepare long range
financial forecasts.

Computing income, cash flow, and ratios for five yegnabnths; also energy sales,
revenue, power generation requirements, operatinghandfacturing expenses,
manual or automatic financing, and rate structurtysisa

Providing answers to insights into financial ‘wh&tguestions, and to produce
financial scheduling information.

Forecast of balance sheet and income statement wathesis on alternatives for the
investment securities portfolio.

Projecting operating results and various financinglsieguch as plant and property
levels and financing requirements.

Computing manufacturing profit, given sales forecastd,any desired processing
sequence through the manufacturing facilities; siteutffect on profits of inventory
policies.

Generating profitability reports of various cost centers

Projecting financial implications of capital investmprograms.

Showing the effect of various volume and activity Ieaei budget and cash flow.
Forecasting corporate sales, costs, and income bydjMsi month.

Providing : (1) sales revenue for budget; (2) a Basisvaluating actual sales
department performance; and (3) other statistical adsagms.

Determine pro forma cash flow for alternative develogmiams for real estate
projects.

Analyzing the impact of acquisition on company earnings

Determining economic attractiveness of new ventureslyets, facilities, acquisitions,
and so on.

Evaluate alternatives of leasing or buying computeipasent.

Determining corporate taxes as a function of changacs

Evaluate investments in additional capacity at eaar refinery.

Generating income statements, cash flow, preserg,\aaha discounted rate of return
for potential ventures, based on production and salesasts.

Supported by the expanded capabilities proagedodels, many companies are increasingly
successful in including long-term strategic consiitana in their business plans, thus enabling them to
investigate the possible impact of their currentsiteas on the long term welfare of the organization.

QUANTITATIVE METHODS USED IN FINANCIAL MODELS

In view of the development of sophisticated quantéatnodels for analysis in business planning and

decision making, there is a rapid growing trend fairtlise, certainly with the aid of computer
technology. Here is a list of these techniques ugélaebmodel builders:

* Econometric and statistical methods
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Simple and multiple regressions
Econometric modeling

Time series models
Exponential smoothing

Risk analysis

Simulation

» Optimization models
Linear programming
Goal programming
Integer programming
Dynamic programming

DEVELOPING FINANCIAL MODELS
Development of financial models essentially involves steps: (1) definition of variables and input
parameters and (2) model specification. As far as hspeéeification goes, we will concentrate only on
the simulation-type model in this section. Generallyaking, the model consists of three important
ingredients:

* Variables
* Input parameter values
« Definitional and/or functional relationships

Definition of Variables and Input Parameters

Fundamental to the specification of a financial mazidhé definition of the variables to be included in
the model. There are basically three types of vasalplolicy variables (Z), external variables (X)d an
performance variables (Y).

Policy variables: The policy variables (often called control variabla®) those management can exert
some degree of control over. Examples of financial Vagadre cash management, working capital,
debt management, depreciation, tax, merger-acquigiecisions, the rate and direction of the firm's
capital investment programs, the extent of its eqaitgt external debt financing and the financial
leverage represented thereby, and the size ofsitshadances and liquid asset position. Policy vagable
are denoted by the symbol Z in Figure 19.1.

External variables: The external variables are the environmental blagathat are external to the
company and which influence the firm's decisions flautside of the firm, generally exogenous in
nature. Generally speaking, the firm is embeddedann industry environment. This industry
environment, in turn, is influenced by overall gehbtsiness conditions. General business conditions
exert influences upon particular industries in saverys. Total volume of demand, product prices,
labor costs, material costs, money rates, and gengrattations are among the industry variables
affected by the general business conditions. Thedyxhrepresents the external variable in Figure 1.
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Performance variables: The performance variables measure the firm's ecenamd financial
performance, which are usually endogenous. We usgythigol Y in the diagram. The Y's are often
called output variables. The output variables ofanfiial model would be the line items of the balance
sheet, cash budget, income statement, or statemesioflow. How to define the output variables of
the firm will depend on the goals and objectives of agament. They basically indicate how
management measures the performance of the organimat&myme segments of it. Management is
likely to be concerned with: (1) the firm's level @frings; (2) growth in earnings; (3) projected
earnings; (4) growth in sales; and (5) cash flow.

FIGURE 19.1
Flowchart of Variables in a Corporate Model

¥4 X
Policy Variables External Variables

: '

Corporate Planning Model

y

Y
Performance Variables

Frequently when we attempt to set up a finnwialel we face risk or uncertainty associated
with particular projections. In a case such as thestreat some of these variables such as sales as
random variables with given probability distributioi$ie inclusion of random variables in the model
transforms it from a deterministic model to a risk gswimodel. However, the use of the risk analysis
model in practice is rare because of the difficuityplved in modeling and computation.

Input Parameter Values

The model includes various input parameter valueseXample, in order to generate the balance
sheet, the model needs to input beginning balanaesiolis asset, liability, and equity accounts.
These input and parameter values are supplied bggaanent. The ratio between accounts receivable
and financial decision variables such as the maxichesimed debt-equity ratio would be good
examples of parameters.

The general process involved in a corporate finamoalel is presented in Figure 19.2.

MODEL SPECIFICATION

291



Once we define various variables and input paraséerour financial model, we must then specify a
set of mathematical and logical relationships linking input variables to the performance variables.
The relationships usually fall into two types of equagi definition equations and behavioral equations.
Definitional equations take the form of accounting itiest Behavioral equations involve theories or

hypotheses about the behavior of certain economic asacifth events. They must be empirically

tested and validated before they are incorporatedhatfinancial model.

Definitional Equations
Definitional equations are exactly what the termreefe--mathematical or accounting definitions. For
example,

Assets = Liabilities + Equity
Net Income = Revenues - Expenses

These definitional equations are fundamental defstin accounting for the balance sheet and income
statement, respectively. Two more examples are gsienv:

CASH = CASH(-1) + CC + OCR + DEBT - CD - LP
This equation is a typical cash equation in a firdmeodel. It states that ending cash balance (CASH)
is equal to the beginning cash balance (CASH(-1)3 phsh collections from customers (CC) plus
other cash receipts (OCR) plus borrowings (DEBT) micash disbursements (CD) minus loan
payments (LP).

INV = INV(-1) + MAT + DL + MO - GS

This equation states that ending inventory (INV)gsat to the beginning inventory (INV(-1)) plus
cost of materials used (MAT) plus cost of direct lalfir)(plus manufacturing overhead (MO) minus
the cost of goods sold (CGS).
Behavioral Equations
Behavioral equations describe the behavior of ther@igrarding the specific activities that are subject
to empirical testing and validation. The classicahaied function in economics is :

Q =f(P) or more specifically Q =R

It simply says that the quantity demanded is negjgtielated to the price. That is to say, the higher
price the lower is the demand.

However, the firm's sales is more realistically dbsdras follows:

SALES =f (P, ADV., |, GNP, Pc, étor
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assuming linear relationship among these variablesan specify the model as follows:
SALES =a + bP + cADV + dl + eGNRPe

which says that the sales are affected by sucbrfaets price (P), advertising expenditures (ADV),
consumer income (1), gross national product (GNP), poteompetitive goods (Pc), etc.

With the data on SALES, P, ADV, I, GNP, and Re, will be able to estimate parameter
values a, b, ¢, d, e, and f, using linear regres¥itancan test the statistical significance of eadhef
parameter estimates and evaluate the overall exptgnpower of the model, measured by the
t-statistic and r-squared, respectively.

This way we will be able to identify most influehtiactors that affect the sales of a particular
product. With the best model chosen, management cartate the effects on sales of alternative
pricing and advertising strategies. We can alsorempet with alternative assumptions regarding the
external economic factors such as GNP, consumer inemaigarices of competitive goods.

Model Structure

A majority of financial models that have been in use @cursive and/or simultaneous models.
Recursive models are the ones in which each equatiobecsolved one at a time by substituting the
solution values of the preceding equations into the highd side of each equation. An example of a
financial model of recursive type is given below:

(1) SALES = A - B*PRICE + C*ADV
(2) REVENUE = SALES*PRICE

(3) CGS = .70*REVENUE

(4) GM = SALES - CGS

(5) OE = $10,000 + .2*SALES
(6) EBT =GM- OE

(7) TAX = 46*EBT

(8) EAT = EBT - TAX

In this example, the selling price (PRICE) and dabmg expenses (ADV) are given. A,B and C are
parameters to be estimated and

SALES = sales volume in units
REVENUE = sales revenue

CGS = cost of goods sold
GM = gross margin

OE = operating expenses
EBT = earnings before taxes
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TAX = income taxes
EAT = earnings after taxes

Simultaneous models are frequently found in econometoidels which require a higher level of
computational methods such as matrix inversion. An pleaif a financial model of this type is
presented below:

(1) INT = .10*DEBT
(2) EARN = REVENUE - CGS - OE - INT - TAX - DIV
(3) DEBT = DEBT(-1) + BOW

(4) CASH = CASH(-1) + CC + BOW + EARN - CD - LP
(5)BOW = MBAL - CASH

Note that earnings (EARN) in equation (2) is defizadsales revenue minus CGS, OE, interest
expense (INT), TAX, and dividend payment (DIV). BNIT is a percentage interest rate on total debt
in equation (1). Total debt in equation (3) is egoahe previous period's debt (DEBT(-1)) plus new
borrowings (BOW). New debt is the difference betwaeninimum cash balance (MBAL) minus cash.

Finally, the ending cash balance in equation (Xlened as the sum of the beginning balance
(CASH(-1)), cash collection, new borrowings and eamingnus cash disbursements and loan
payments of the existing debt (LP). Even though tbdeipresented here is a simple variety, it is still
simultaneous in nature, which requires the use ofthad capable of solving simultaneous equations.
Very few of the financial modeling languages havectygability to solve this kind of system.

Decision Rules

The financial model may, in addition to the ones presijodiscussed that are definitional equations
and behavioral equations, include basic decision gesified in a very general form. The decision
rules are not written in the form of conventional equmsti They are described algebraically using
conditional operators, consisting of statements of the"typ.. THEN...ELSE." For example, suppose
that we wish to express the following decision ruleX'is greater than 0, then Y is set equal to X
multiplied by 5. Otherwise, Y is set equal to 0.®€mtwe can express the rule as follows:

Y=IF X GT 0 THEN X*5 ELSE O
Suppose the company wishes to develop a finadeioigion problem based upon alternative
sales scenarios. To determine an optimal financiegnalive, managers might want to incorporate
some decision rules into the model for a "what-if' orstiity analysis. Some examples of these
decision rules are as follows:

» The amount of dividends paid are determined on this batargeted earnings available to
common stockholders and a maximum dividend payout agicfeed by management.
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* After calculating the external funds needed to rabhahges in assets as a result of increased
sales, dividends, and maturing debt, the amount gftlerm debt to be floated is selected on the basis
of a prespecified leverage ratio.

» The amount of equity financing to be raised is chosetie basis of funds needed which are
not financed by new long-term debt, but is constrayetthe responsibility to meet minimum dividend
payments.

In the model we have just described, simultaneityuite evident. A sales figure is used to generate
earnings and this in turn lead to, among other itémdevel of long-term debt required. Yet the level
of debt affects the interest expense incurred withm current period and therefore earnings.
Furthermore, as earnings are affected, so are e gariwhich new shares are issued, the number of
shares to be sold, and thus earnings per sharen@@par share then "feeds back" into the stock price
calculation.

Lagged Model Structure
Lagged model structure is common in financial modemigually all balance sheet equations or
identities are of this type. For example,
Capital = capital(-1) + net income + contributions - cashdgiads
More interestingly,
CC = a*SALES + b*SALES(-1) + c*SALES(-2)
where:

CcC cash collections from customers

a =  percent received in the month of sale.
b = percentreceived in the month following sale.
c = percent received in the second month following sale

This indicates that the realization of cash lagsoetiiedit sales.

COMPREHENSIVE FINANCIAL MODEL
A comprehensive corporate financial model is illusttateExample 19.1.
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EXAMPLE 19.1
A Corporate Financial Model

Balance Sheet Equations
Cash, = Cash,_; + Cash receipts, — Cash disbursements,
Accounts receivable, = (1 —a) Sales + (1 —b—a) Sales,_,
+ (1—=c—b—a) Sales,—,
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Inventory, = Inventory,_, + Inventory purchase,

Sales,
Selling price per unit

— Variable cost per unit (

Plant = Initial value
Accounts payable, = (m)Variable selling/administrative expenses;
+ (n)Variable selling/administrative expenses,
+ Inventory purchase, + Fixed expenses,
Bank loan, = Bank loan,_; + Loan, — Loan repayment,
Common stock = Initial value
Retained earnings, = Retained earnings,—; + Net income,
Income Statement and Cash Flow Equations
Cash receipts, = (a) Sales, + (b) Sales,_,
+ (c) Sales,_, + Loan,
Cash disbursements, = Accounts payable,—, + Interest,

+ Loan repayments,

Inventory purchase, [=0] = Variable cost per unit

(Sales, + Sales ,_; + Sales,_, + Sales,_3 — Invent
Selling price per unit At

Interest, = (i) Bank loan,

Variable cost of sales, = Sales, (Vanable cost per umt)

Selling price per unit
Variable selling/
administrative expenses, = (x) Sales,
Net income before taxes, = Sales, — Interest,
+ Variable cost of sales,
+ Variable selling/administrative expenses,

— Fixed expenses, — Depreciation,
Tax expense, (=0) = (r) Net income before taxes,
Net income, = Net income before taxes, — Tax expense;
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Input Variables (Dollars)
Sales,_,-2,-3

Loan,

Loan repayment,

Fixed expense,
Depreciation,

Selling price per unit

Variable cost per unit

Input Parameters

Accounts receivable collection patterns
a—Percent received within current period
b—Percent received with one-period lag
c—Percent received with two-period lag
a+b+c<l1

Lag in accounts payable cash flow
m—Percent paid from previous period
n—Percent paid from current period
m+n=1

r = Tax rate
i = Interest rate

x = Ratio of variable selling/administrative expense to sales

Initial Values (Dollars)

Plant

Common stock

Cash,_,

Sales,—, ;>

Inventory, _,

Retained earnings,

Bank loan,_,

Variable selling/administrative expenses,—,

Accounts payable,_;

Assumptions: time interval equals one month; accounts payable paid in full
in next period; no lag between inventory purchase and receipt of goods;
and no dividends paid.
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CONCLUSION
Financial models comprise a functional branch of a rgérrporate planning model. They are
essentially used to generate pro forma financialrsits and financial ratios. These are the basic tools
for budgeting and profit planning. Also, the finanambdel is a technique for risk analysis and
"what-if* experiments. The financial model is alsceded for day-to-day operational and tactical
decisions for immediate planning problems.

In recent years, spreadsheet software and commged binancial modeling software have
been developed and utilized for budgeting and plgrinian effort to speed up the budgeting process
and allow budget planners to investigate the eftefiatbanges in budget assumptions and scenarios.
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CHAPTER 20
USING OPTIMIZATION TECHNIQUES TO BUILD OPTIMAL BUDG ETS

LEARNING OBJECTIVES
Atter studying the material in this chapter, you bl able to:

1. Explain how linear programming works.
2. Differentiate between and linear programming and goal prognng.

In the preceding section, we discussed, step by step,chdevtlop a budget. This section shows
how optimization techniques, such as linear programmirgpal programming, can help develop
an optimal budget. For this purpose, we will illustratédaitsimple example.

USE OF LINEAR PROGRAMMING

Linear programming (LP) is a mathematical technique dedigo determine an optimal decision
(or an optimal plan) chosen from a large number of plesdecisions. The optimal decision is the
one that meets the specified objective of the companpject to various restrictions or
constraints. It concerns itself with the problemaéidcating scarce resources among competing
activities in an optimal manner. The optimal decigi@ids the highest profit, contribution margin
(CM), return on investment (ROI), revenue, or thedstvcost. A linear programming model
consists of two important ingredients:

1.Objective functionThe company must define the specific objective tadigeved.

2. Constraints Constraints are in the form of restrictions oailawility of resources or meeting
minimum requirements. As the name linear programming atel; both the objective function
and constraints must belinear form.

Applications of LP
Applications of LP are numerous. They include:
1. Selecting least-cost mix of ingredients for manufact products
2. Developing an optimal budget
3. Determining an optimal investment portfolio (oredasalocation)
4. Allocating an advertising budget to a variety of media.
5. Scheduling jobs to machines
6. Determining a least-cost shipping pattern
7. Scheduling flights
8. Gasoline blending
9. Optimal manpower allocation
10. Selecting the best warehouse location to nzieishipping costs.
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For our purposes, we will use this technique first to fireloptimal product mix and then
to develop the budget on the optimal program.

EXAMPLE 20.1

The CSU Company produces and sells two products: snolesh) and outboard motors (B). The
sales price of A is $900 per unit and that of B $880unit. Production department estimates on the
basis of standard cost data are that the capacityeddor manufacturing one unit of A is 10 hours
while one unit of product B requires 20 hours. The tatallable capacity for the company is 160
hours. The variable manufacturing costs of A are $@0Qnit and they are all paid in cash at the same
rate at which the production proceeds. The variabieifaeturing costs of B are $600 per unit. These
costs are also paid in cash.

For simplicity we assume no variable selling cosesménd forecasts have been developed: the
maximum amount of product A that can be sold is 8 wviitsreas that of B is 12 units. Product A is
sold with one period credit while one half of the saleproduct B is received in the same period in
which the sales are realized. Additional information:

» The company has existing loans, which require $2rip@yment.

» The company plans to maintain a minimum balance @ .$5

» The accounts payable balance of $900 must be peddinin this period.
» The balance sheet and the fixed overhead budggivarebelow:

Balance Sheet

Assets Liabilities

Current assets Current liabilities

Cash $1,000 Accounts Payable 900

Accounts Receivable 6,800 Short-term loan 10,000

Inventory 6,000 13,800 10,900

Fixed assets _ 4,500Equity

Total assets $18,300Total Liability & $18,300
equity

Fixed Overhead Budget

Expenses involving cash $1,900

Accruals 800

Depreciation 500
$3,200

Formulation of the LP Model

We begin the formulation of the model by setting updbjective function which is to maximize the
company's total contribution margin(CM). By definiti@iyl per unit is the difference between the unit
sales price and the variable cost per unit:

Product
A B
Sales price $900 $800
Variable cost 300 600
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CM per unit $600 $200

Let us define

>
I

the number of units of product A to be produced
the number of units of product B to be produced

oY)
1

Then the total CM is:
TCM = 600A + 200B

Remember that demand forecasts show that there ypeee kmits of the demand of each product as
follows:

A<6,B=<10

The planned use of capacity must not exceed thaleadapacity. Specifically, we need the
restriction:
10A+ 20B< 160

We also need the cash constraint. It is reqtir@dthe funds tied up in the planned operatioris wil
not exceed the available funds. The initial casariga plus the cash collections of accounts receivable
are available for the financing of operations. On therdbtand, we need some cash to pay for expenses
and maintain a minimum balance. The cash constranare developing involves two stages. In the
first stage, we observe the cash receipts and daiments that can be considered fixed regardless of
the planned production and sales.

Funds initially available
Beginning cash balance $1,000

Accounts receivable ~ 6,800 7,800
Funds to be disbursed

Accounts payable $900

Repayment of loans 2,100

Fixed cash expenses 1,900 4,900
Difference 2,900
Minus: Minimum cash balance required 500
Funds available for the financing of operations $2,400

In the second stage, we observe the cash receiptishndsements caused by the planned operations.
First, the total sales revenues:

Product A 900A
B 800B
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The cash collections from:

0
400B

product A (0) 900A
B (0.5) 800B

Secondly, the variable manufacturing costs are:

Product A 300A
B 600B

Therefore. the cash disbursements for:

FIGURE 20.1
LINDO Output

: MAX 6004+ 2008

Then, the ca: zﬂ " planned operations
must not exc > B<10 ons:

= 10A +208<160

> 300A+2(300A + 600B< 2400 + 0 + 400B
= END

This can be s : LOOK ALL

MAX  BOOA + 200R
SUBJECTTC  300A + 200B< 2400
A<=8

Using a widel 3 B<=10 lization)
program, (se 4 10A+208B<=180
5) 300 A + 200B <= 2400
1 G0
LP OPTIMUM FOUND AT STEP 2
OBJECTIVE FUNCTION VALUE
1) 4200.00000
VARIABLE  VALUE REDUCED COST
A 6.000000 000000
B 3.000000 000000
ROW SLACK OR SURPLUS DUAL PRICES
2) 000000 300.000000
3) 7.000000 000000
4) 40.000000 000000
5) .006000 1.000000

NO. ITERATIONS = 2
DO RANGE  (SENSITIVITY) ANALYSIS? >

4) 40.000000 .000000

5) .000000 1.000000
NO. ITERATIONS = 2

DO RANGE (SENSITIVITY) ANALYSIS? > YES

RANGES IN WHICH THE BASIS IS UNCHANGED 303
0OBJ COEFFICIENT RANGES
VARIABLE  CURRENT ALLOWABLE  ALLOWABLE
COEF INCREASE DECREASE
A 600.000000 INFINITY 300.000000

(=1 L L atalaTatalytytel AN SN L Ta e W atalaalaly]



Generation of Budgets on the Basis of Optimal Mix

The sales budget would look like:

Sales Budget
Product Price Quantity Revenues
A $900 6 $5,400
B 800 3 2,400

$7.800

Similarly, production and cost budgets can be easigldped. We will skip directly to show the cash
budget, budgeted balance sheet and budgeted intate®eant, as shown below.

Cash Budget

Beginning cash balance $1,000
Accounts receivable 6,800
Cash collections from credit sales

A: (0) 900A =(0)(900)(6) 0

B: (.5)800B=400B =400(3) _ 1,200 8,000
Total cash available 9,000
Cash disbursements:

Production:

A: 300A =300(6) 1,800

B: 600B =600(3) 1,800 3,600
Fixed cash expenses:

Accounts payable balance 900

Repayment of loan 2,100

Fixed expenses 1,900 4,900 8,500
Ending cash balance __$500

Budgeted Income Statement

Sales (1)$7,800
Less: Variable costs (2) 3,600
Contribution margin (CM) 4,200
Less: Fixed expenses

Depreciation 500

Payables in cash 1,900

Accruals _800 3,200
Operating income $1,000

Supporting calculations:
A B Total

(1) 900(6) =5,400  800(3) =2,400 7,800
(2) 300(6)=1,800 600(3)=1,800 3,600
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Budgeted Balance Sheet

Assets:
Current assets:

Cash (1) $500

Accounts receivable (2) 6,600

Inventories (3) 6,000
Total current assets 13,100
Fixed assets:

Beg. balance 4,500

Less: Accumulated

Depreciation _(500) 4,000

Total assets $17,100
Liabilities:

Current liabilities:

Accounts payable (4) 800

Short-term debt (5) 7,900 8,700
Equity (6) 8,400
Total liabilities & equity $17,100

Supporting calculations:
(1) from the cash budget
(2) A: 900(6) = 5,400

B: 400(3) = 1,200

_6.600

(3) Production and sales were assumed to be equaimiilies there is no change in inventories.
(4) Accrual of fixed costs
(5) Beginning balance - repayment = $10,000 -@;1@,900
(6) Beginning balance + net income = $7,400 + 1;68(100

USE OF GOAL PROGRAMMING (GP)

In the previous section, we saw how we can develop a blidged on an optimal program (or
product mix), using LP. LP, however, has one importaatvdack in that it is limited primarily
to solving problems where the objectives of managemmantbe stated in a single goal such as
profit maximization or cost minimization. But managemeiust now deal with multiple goals,
which are often incompatible and conflicting with eamther. Goal programming (GP) gets
around this difficulty. In GP, unlike LP, the objectiventtion may consist of multiple,
incommensurable, and conflicting goals. Rather thanimmErg or minimizing the objective
criterion, the deviations from these set goals am@nmzed, often based on the priority factors
assigned to each goal. The fact that the managemeritawd multiple goals that are in conflict
with each other, means that management will attempatisfy these goals instead of maximize or
minimize. In other words, they will look for a safistory solution rather than an optimal solution.

To illustrate how we can utilize a GP model idesrto develop an optimal - more exactly
satisfactory - budget, we will use the same data i.Ehproblem.

EXAMPLE 20.2
We will further assume that fixed cash receipts incl@aéw short-term loan amount of $1,200,
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(b) a dividend payment of $700, and (c) a capital expenditut®@d. Now the company has two
goals, income and working capital. In other words, irtsted maximizing net income or
contribution margin, the company has a realisticsfatiory level of income to achieve. On the
other hand, the company wants to have a healthydekimeet with working capital at least at a
given level. (For example, a lending institution mighintvép see that before approving any kind
of line of credit).

For illustrative purposes, we will make the followispecific assumptions:

The company wants to achieve a return of 20 peoserquity. That means 20 % of $7,400
= $1,480, which translates into a CM of $1,480 + 3,200 (fixed egsdrr $4,680

The company wants a working capital balance tatdeast $3,000. Currently, it is $2,900
(current assets of $13,800 - current liabilities of $10,900 = $2,900).

These two goals are clearly in conflict. Thasen is that we can increase the working capital
by increasing cash funds or the inventory. Howeves, ftimds in the form of idle cash and the
goods in the form of unsold inventories will not in@egrofits.

The first goal can be set up as follows:

600A +200B +d--d+ = $4,680
Note that working capital balance = beginning balancettincome + depreciation - dividends -
capital expenditures = beginning balance + (sales -bkartsts - fixed costs) - dividend - capital
expenditure.
Using this definition, the second goal can be set upliasvk:

Sales Variable costs Fixed expenses
2,900 + 900A +800B - 300A -600B -2,700 - 700 -508 000

This can be simplified to form an inequality:
600A + 200B_>4,000

Then our GP model is as follows:

MinD = d- +d+
subject to A 8
B <10
10A + 20B _460
300A +200B _2,400
600A +200B _#4,000
600A +200B +d--d+ = 4,680

all variables >0

This particular problem can be easily solved by LINDO.
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FIGURE 20.2

LINDO Output Showing the GP Solution

MIN D1 + D2

SUBJECT TO
2 A<=6
3 B<=10

4) 10A + 20B <= 160
5} 300A + 200B <= 2400
6) BOOA + 200B >= 4000

7' D1 -D2+600A 4+ 200B = 4880

END
GO

"LP OPTIMUM FOUND AT STEP 4

OBJECTIVE FUNCTION VALUE
1} 480.000000

VARIABLE VALUE REDUCED COST

) 480.000000 000000

D2 000000 2.000000

A §.000000 000000

B 3.000000 000000

ROW SLACK OR SURPLUS DUAL PRICES

2) 000000 300.000000

3} 7.000000 000000

4) 40.000000 00C000

5) 000000 1.000000

€) 200.000000 000000

7} 000000 ~1.000000
NO. ITERATIONS = 4

DO RANGE (SENSITIVITY) ANALYSIS? >

NO. ITERATIONS = 4

DO RANGE (SENSITIVITY) ANALYSIST > YES
RANGES IN WHICH THE BASIS IS UNCHANGED

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE  ALLOWABLE
COEF INCREASE DECREASE
D1 1.000000  INFINITY 1.000000
D2 1.000000  INFINITY 2.000000
A Q00000  300.000000 INFINITY
B 000000  200.000000 200.000000

The GP solution is:

A = 6
B = 3
d- = 480
d+ = 0
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which means that the income target was underachievéd&y. Just in the case of LP, financial
executives will be able to develop the budget using thisnaptsolution in exactly the same

manner as presented in the previous section. More sicptesl GP models can be developed
with "preemptive" priority factors assigned to multipleatyo which is beyond the scope of this
course.

CONCLUSION

Thus far we presented how optimization techniques, sudiPasnd GP, can help develop an
overall optimal plan for the company. However, in tiaylor study it was found that only 4
percent of the users of corporate planning models emplagedptimization type model. The
disadvantage with using optimization models to develop oppifaas for a firm as a whole is that
problems are difficult to define and the firm has multiplgectives. It is not easy to develop an
optimization model that incorporates performance viagabuch as ROI, profits, market share
and cash flow as well as the line items of the inestatement, balance sheet and cash flow
statement. Despite the availability of goal programntingt handles multiple objectives, the
possibility of achieving global optimization is veryeaat the corporate level. The usage tends to
be limited to sub-models and sub-optimization withindkerall corporate level. Thus, the use of
these models in corporate modeling will probably contirmube focused at the operational level.
Production planning and scheduling, advertising, resourceatidm, and many other problem
areas will continue to be solved with huge successdsettechniques.
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CHAPTER 21
USING SPREADSHEET AND FINANCIAL MODELING PACKAGES

LEARNING OBJECTIVES
Atter studying the material in this chapter, you bl able to:

1. Use spreadsheet programs.
2. Forecast business failures with Z scores.
3. Be familiar with financial modeling languages.

Financial forecasting and planning can be done @siRG with a powerful spreadsheet program such
as Excel. Or it can be done using a specific fishnaddeling language such as Comshare's Planning.

USING SPREADSHEET PROGRAMS
In this section we discuss how we can use spreadphegtams such as Excel. The following
problems are illustrated:

(1) three examples of projecting an income statement
(2) forecasting financial distress with Z score

EXAMPLE 21.1

Given:
Sales for 1st month = $60,000
Cost of sales = 42% of sales, all variable
Operating expenses = $10,000 fixed plus 5%&alet
Taxes = 30% of net income
Sales increase by 5% each month

(a) Based on this information, Figure 21.1 presesigr@adsheet for the contribution income
statement for the next 12 months and in total.

(b) Figure 21.2 shows the same in (1) assumingstilas increase by 10% and operating

expenses= $10,000 plus 10% of sales. This is anpxa&f "what-if' scenarios.
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FIGURE
21.1
PROJECTED INCOME STATEMENT

PERCEN
1 2 3 4 5 6 7 8 9 10 11 12 TOTAL T
Sales $60,000 $63,00( $66,15C $69,45¢ $72,93( $76,577 $80,40¢ $84,42¢ $88,647 $93,08( $97,73< $102,62( $955,02¢ 100%
Less: VC
Cost of sales $25,20( $26,46( $27,78: $29,17: $30,631 $32,16: $33,77( $35,45¢ $37,232 $39,097 $41,04¢ $43,101 $401112 42%
Operating ex. $3,00C $3,15( $3,30¢ $3,47: $3,647 $3,82¢ $4,02C $4,221 $4,432 $4,65¢ $4,887 $5,131 $47,751] 5%
CM $31,80C $33,39( $35,06( $36,81: $38,65: $40,58¢ $42,61t $44,74¢ $46,98: $49,337 $51,79¢ $54,38¢ $506,16" 53%
Less: FC
Op. expenses $10,00( $10,00C $10,00C $10,00C $10,00C $10,00C $10,00C $10,00C $10,00C $10,00( $10,00C $10,00C $120,00( 13%
Net income  $21,80( $23,39( $25,06( $26,81: $28,65: $30,58¢ $32,61¢ $34,74¢ $36,98: $39,332 $41,79¢ $44,38¢ $386,16" 40%
Less: Tax $6,54C $7,017 $7,51¢ $8,04¢ $8,59¢  $9,17¢ $9,785 $10,42¢ $11,09¢ $11,80C $12,54( $13,317 $115,84¢ 12%
NI after tax  $15,26( $16,37: $17,54: $18,76¢ $20,057 $21,41C $22,831 $24,32: $25888 $27,53% $29,25¢ $31,072 $270,31! 28%
FIGURE
21.2
PROJECTING INCOME STATEMENT
PERCEN
1 2 3 4 5 6 7 8 9 10 11 12 TOTAL T

Sales $60,000 $66,00C $72,60(C $79,86( $87,86 $96,631 $106,29: $116,92: $128,61F $141,47°$155,62¢ $171,187%$1,283,05 134%
Less: VC
Cost of sales $25,20( $27,72( $30,49: $33,541 $36,89t $40,58F $44,64: $49,10¢ $54,01¢ $59,42( $65,36: $71,89¢ $538,88: 56%
Operating ex. $6,00C $6,60C $7,26(C $7,98¢ $8,785 $9,66- $10,62¢ $11,69: $12,862 $14,14¢ $15,56: $17,11¢ $64,15: 7%
CM $28,80( $31,68( $34,84¢ $38,33: $42,16¢ $46,38: $51,021 $56,12: $61,73F $67,90¢ $74,70C $82,17( $615,86: 64%
Less: FC
Op. expenses $10,00( $10,00C $10,00C $10,00C $10,00C $10,00C $10,00C $10,00C $10,00C $10,00( $10,00C $10,00C $120,00( 13%
Net income  $18,80( $21,68( $24,84¢ $28,33: $32,16¢ $36,38: $41,027 $46,12: $51,73¢ $57,90¢ $64,70C $72,17C $495,86° 52%
Less: Tax $5,64C $6,50¢ $7,45¢  $8,50(C $9,65C $10,91¢ $12,30¢ $13,837 $15,521 $17,37: $19,41( $21,651 $148,76( 16%
NI after tax  $13,16( $15,17¢ $17,39¢ $19,83: $22,51¢ $25,46¢ $28,71¢F $32,28¢ $36,21¢ $40,53€ $45,29( $50,51¢ $347,10° 36%
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EXAMPLE 21.2

Delta Gamma Company wishes to prepare a theeepyejection of net income using the
following information:

1. 2005 base year amounts are as follows:

Sales revenues CBAL@0
Cost of sales ,90P,000
Selling and administrative expenses 800,000
Net income before taxes 800,000

2. Use the following assumptions:

 Sales revenues increase by 6% in 2006, 7% in 20073% in 2008.

 Cost of sales increase by 5% each year.

» Selling and administrative expenses increase ¢xlyinl2001and will remain at the 2006
level thereatter.

* The income tax rate = 46%

Figure 21.3 presents a spreadsheet for the incoteenstat for the next three years.

Figure 21.3
Delta Gamma Company
Three-Year Income Projections (2005-2008)

2005 2006 2007 2008
Sales $4,500,000 $4,770,000 $5,10390C $5,512,21:
Cost of sales $2,900,000 $3,045,000 $3,197,25( $3,357,11:
Gross margin $1,600,000 $1,725,001 $1,906,65( $2,155,10!
Selling & adm. exp. $800,00(  $808,00( $808,00(  $808,00(
Earnings before tax $800,00(  $917,00( $1,098,65C $1,347,10
Tax $368,00( $421,82( $505,37¢ $619,66¢
Earnings after tax $432,000 $495,18( $593,27. $727,43:

EXAMPLE 21.3
Based on specific assumptions (see Figure 21.4¢|agea budget usingp Your Cash FlowWFigure
21.5).
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FIGURE 214
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FORECASTING FINANCIAL DISTRESS WITH Z SCORE
There has recently been an increasing number of baclespWill your company go bankrupt?
Will your major customers or suppliers go bankrupt? Whahiwgrsigns exist and what can be
done to avoid corporate failure?

Prediction models can help in a number of ways: Igereanalysis, it can help to identify
potential problems with a merger candidate. Bankers #m& dusiness concerns can use it to
determine whether or not to give a new loan (credigxend the old one. Investors can use it to
screen out stocks of companies which are potentiaky.ri Internal auditors can use such a
model to assess the financial health of the compdinpse investing in or extending credit to a
company may sue for losses incurred. The model can igpidence in a lawsuit.

Financial managers, investment bankers, financalysts, security analysts and auditors
have been using early warning systems to detect thidike of bankruptcy. But their system is
primarily based on financial ratios of one type or dfiger as an indication of financial strength of
a company. Each ratio (or set of ratios) is examinddpendent of others. Plus, it is up to the
professional judgment of a financial analyst to decidetwhe ratios are really telling.

To overcome the shortcomings of financial ratio lysis it is necessary to combine
mutually exclusive ratios into a group to develop a meaningfedictive model. Regression
analysis and multiple discriminant analysis (MDA) an® tstatistical techniques that have been
used thus far.

Z-SCORE MODEL

This section describes the Z-score predictive modathwiises a combination of several financial
ratios to predict the likelihood of future bankruptcy. Altm@eveloped a bankruptcy prediction
model that produces a Z score as follows:

Z = 1.2°X1+ 1.4*X2 + 3.3*X3 + 0.6*X4 + 0.999*X5
Where:
X1 = Working capital/Total assets
X2 = Retained earnings/Total assets
X3 = Earnings before interest and taxes (EBIT)/Totattss
X4 = Market value of equity/Book value of debt (Net worth frivately-held firms)
X5 = Sales/Total assets

Altman established the following guideline for cifyssy firms:

Z score Probability of failure
1.8 orless Very high
3.0 or higher  Unlikely
1.81-2.99 Notsure
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The Z score is known to be about 90 percent accuratgacdsting business failure one year in
the future and about 80 percent accurate in forecasting iyears in the future. There are more
updated versions of Altman's model.

EXAMPLE 21.4

Navistar International (formerly International Haster), the maker of heavy-duty trucks, diesel
engines, and school buses, continues to struggle. Extilditshows the 23-year financial history
and the Z scores of Navistar. Exhibit 11-8 presentsahesponding graph.

The graph shows that Navistar International perforateithe edge of the ignorance zone
("unsure area"), for the year 1981. Since 1982, though, thpasognstarted signaling a sign of
failure. However, by selling stock and assets, the finanaged to survive. Since 1985, the
company showed an improvement in its Z scores, altholgHirm continually scored on the
danger zone. Note that the 1991-2003 Z-score are in the ldghahiity range of <1.81, except
the year 1999. In late 2004, the company was in talks wittk ttcomponents makers in India
about sourcing components in a bid to cut manufacturing.cost
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NAVISTAR INTERNATIONAL -

Exhibit 21.6

NAV (NYSE)

Z SCORE - PREDICTION OF FINANCIAL DISTRESS

Balance Sheet Income Statement Stock Data Calculations Misc Graph Value
Current Total Current Total Retained Working Market Value WC/ RE/ EBIT/ MKT-NW/ SALES/ Z TOP BOTTOM
Year Assets Assets Liability Liability Earnings Capital SALES EBIT or Networth TA TA TA TL TA Score GRAY GRAY Year
(CA) (TA) (CL) (TL) (RE) (WC) (MKT-NW) (X1) (X2) (X3) (X4) (X5)
1981 2672 5346 1808 3864 600 864 7018 -16 376 0.1616 0.1122 -0.0030 0.0973 1.3128 1.71 2.99 1.81 1981
1982 1656 3699 1135 3665 -1078 521 4322 -1274 151  0.1408 -0.2914 -0.3444 0.0412 1.1684 -0.18 2.99 1.81 1982
1983 1388 3362 1367 3119 -1487 21 3600 -231 835 0.0062 -0.4423 -0.0687 0.2677 1.0708 0.39 2.99 1.81 1983
1984 1412 3249 1257 2947 -1537 155 4861 120 575 0.0477 -0.4731 0.0369 0.1951 14962 1.13 2.99 1.81 1984
1985 1101 2406 988 2364 -1894 113 3508 247 570 0.0470 -0.7872 0.1027 0.2411 14580 0.89 2.99 1.81 1985
1986 698 1925 797 1809 -1889 -99 3357 163 441 -0.0514 -0.9813 0.0847 0.2438 1.7439 0.73 2.99 1.81 1986
1987 785 1902 836 1259 -1743 -51 3530 219 1011 -0.0268 -0.9164 0.1151 0.8030 1.8559 1.40 2.99 1.81 1987
1988 1280 4037 1126 1580 150 154 4082 451 1016  0.0381 0.0372 0.1117 0.6430 1.0111 1.86 2.99 1.81 1988
1989 986 3609 761 1257 175 225 4241 303 1269 0.0623 0.0485 0.0840 1.0095 1.1751 220 2.99 1.81 1989
1990 2663 3795 1579 2980 81 1084 3854 111 563 0.2856 0.0213 0.0292 0.1889 1.0155 1.60 2.99 1.81 1990
1991 2286 3443 1145 2866 332 1141 3259 232 667 0.3314 0.0964 0.0674 0.2326 0.9466 1.84 2.99 1.81 1991
1992 2472 3627 1152 3289 93 1320 3875 -145 572  0.3639 0.0256 -0.0400 0.1738 1.0684 151 2.99 1.81 1992
1993 2672 5060 1338 4285 -1588 1334 4696 -441 1765 0.2636 -0.3138 -0.0872 0.4119 0.9281 0.76 2.99 1.81 1993
1994 2870 5056 1810 4239 -1538 1060 5337 233 1469 0.2097 -0.3042 0.0461 0.3466 1.0556 1.24 2.99 1.81 1994
1995 3310 5566 1111 4696 -1478 2199 6342 349 966 0.3951 -0.2655 0.0627 0.2057 1.1394 157 2.99 1.81 1995
1996 2999 5326 820 4410 -1431 2179 5754 188 738 0.4091 -0.2687 0.0353 0.1673 1.0804 141 2.99 1.81 1996
1997 3203 5516 2416 4496 -1301 787 6371 316 1374 0.1427 -0.2359 0.0573 0.3055 1.1550 1.37 2.99 1.81 1997
1998 3715 6178 3395 5409 -1160 320 7885 515 1995 0.0518 -0.1878 0.0834 0.3688 1.2763 1.57 2.99 1.81 1998
1999 3203 5516 2416 4496 -1301 787 8642 726 2494  0.1427 -0.2359 0.1316 0.5547 15667 2.17 2.99 1.81 1999
2000 2374 6851 2315 5409 -143 59 8451 370 2257 0.0086 -0.0209 0.0540 0.4173 1.2335 164 2.99 1.81 2000
2001 2778 7164 2273 6037 -170 505 6739 162 2139 0.0705 -0.0237 0.0226 0.3543 0.9407 128 2.99 1.81 2001
2002 2607 6957 2407 6706 =721 200 6784 -89 2146  0.0287 -0.1036 -0.0128 0.3200 0.9751 1.01 2.99 1.81 2002
2003 2210 6900 2204 6590 -824 6 7340 149 2118 0.0009  -0.1194 0.0216 0.3214 1.0638 1.16  2.99 1.81 2003

Note: (1) To calculate " Z " score for private firms,

enter Net Worth in the MKT-NW column. (For public-held companies, enter Markey Value of Equity).
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Fgure 21.7
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MORE APPLICATIONS OF THE Z SCORE
Various groups of business people can take advantage abthifor their own purposes. For
example,

1.Merger analysisThe Z score can help identify potential problems waitherger candidate.

2. Loan credit analysisBankers and lenders can use it to determine if theyldhlextend a
loan. Other creditors such as vendors have used it ¢éongiae whether to extend credit.

3. Investment analysisThe Z score model can help an investor in selecsiagks of
potentially troubled companies.

4. Auditing analysis Internal auditors are able to use this technique sesaswhether the
company will continue as a going concern.

5. Legal analysis Those investing or giving credit to your company may fuelosses
incurred. The Z score can help in your company's defense.

WORDS OF CAUTION

The "Z" score offers an excellent measure for prewjcta firm's insolvency. But, like any other
tool, one must use it with care and skill. The "Z"rscof a firm should be looked upon not for
just one or two years but for a number of years. Alssehould not be used as a sole basis of
evaluation.

The "Z" score can also be used to compare the ecorfwealth of different firms. Here
again extreme care should be exercised. Firms to bparech must belong to the same market.
Also, "Z" scores of the same periods are to be cordpare

BUDGETING AND PLANNING SOFTWARE

In recent years, the focus has been on moving awayd$preadsheets to enterprise budgeting
applications in order to make the planning and budgeting mocese efficient and the data more
reliable. However the underlying process remains fundtatheanchanged; it is still about
capturing and consolidating line item expenses. Severalgopugs are described briefly.

Adaytum Planning
Adaytum Planning by Adaytum Software (www.adaytum.p@in800-262-4445) is a multi-user
budgeting, planning, and forecasting system. It gives yofletkbility to:

» Update hierarchies directly from General Ledger (G/L).

= Combine top-down planning with bottom-up budgeting

» Make last minute changes to model structure

» Empower end-users to do ad hoc modeling without informatystem (IS) support.

Budget Maestro v5.8

Centage’s Budget Maestro (www.centage.p@nprobably the best answer to distributed
budgeting, strategic planning and financial control. Budgetdtfa shortens your budgeting cycle
and puts you into control of the process. Its infornmataven environment guides you through
budgeting, planning, modeling, forecasting, resource manageco@solidation, analysis, and
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reporting. CFOs and budget managers can plan, analyze aadena ways never before
possible. Look at a user's screen and make changesydivgbtdut ever being there. Deliver
budget models and deploy reconfigured software updates to nemsyat®nce. Plus manage
budgetary information, even enterprise wide informasigstems, with a single consistent
interface. Budget Maestro is designed to put CFOs and iamanagers in control of all aspects
of managing budgets, creating financial models and buildidglaploying financial plans. Budget
Maestro allows business managers unparalleled flexililiatnalyzing cash flow and business
performance throughout the enterprise. Budget Maestroisagnlfy shortens your budgeting and
planning cycles. It eliminates rekeying and formattingatk. It increases your data accuracy and
integrity. It allows your time to manage and analyzerymusiness. It is an excellent tool that
provides you the ability to perform:

* Budgeting
« Forecasting; rolling forecasts
* Planning

*  What-if scenario building

» Payroll and Benefits Management

* Headcount Planning

» Capital Asset Planning

* Debt Management

* Automatic data consolidation

 Management Reports

* Extensive drill-down Reporting

* Income Statement, Balance Sheet & Statement of Elagis
As an alternative to spreadsheets, Budget Maestro awgsmainy of the complex and repetitive
tasks in the budgeting process while eliminating the neredréating complicated formulas and
manual consolidation of multiple worksheets.

Budget Maestro offers three editions:

Desktop Edition A single user license that is ideal for the CEOQCH Controller of small to
mid-sized organizations that have a centralized budgatithgplanning process.
Small Business EditionThis edition supports up to 3 users operating in a colidibe
environment to generate budgets, forecasts and finaapmaits.
Enterprise Edition An enterprise-wide application for use by financecekges and
departmental/line managers to foster a more collalverand participatory planning environment.

Microsoft Business Solutions for Analytics—Forecaster

This is Web-based budgeting and planning solution from FRow&re (www.frxsoftware.con/
Many organizations find it difficult to perform the onggibudgeting and planning processes
necessary to keep business performance on target.ciaii@arprises" are met with panic, and
more often than not, companies are forced to makédicagin places they cannot afford. The
result is a direct, negative impact on their strategjeatives. But it's not for lack of trying.
Finance departments simply don't have the time it tekeembine multiple spreadsheets
submitted from across the company (Let alone the resseuo make sure all line managers
understand the importance of the budgeting and planning precesef submitting well-planned
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information on time!) Forecasterputs the systems and processes in place to help you iatetedi
realize the benefits of an effective budgeting and ptanprocess, and make it an ongoing part of
your business strategy.

Host Budget V3.2
(www.hostanalytics.comHOST BUDGET is an integrated budgeting and planning soéwhat
provides streamlined budgeting, forecasting, reporting, aalglsasn Modules are used to
automatically manage, consolidate, and change informédigplanning and replanning. These
budgeting, forecasting, and planning modules include:

* Integration with Host’'s Performance Measurement Soce

 SG&A Budget module

* Human Resources Budget module

* Sales and Operation Planning (S&OP) module

e Sales Forecasting module

e Capital Expenditure Budget module and others

HOST BUDGET is architected for the Web so that tieviduals involved in budgeting and
planning can use all of the features. All that is nedxyetthe user is a web browser to access and
update the application. Microsoft Excel spreadsheetseasdd “on-line” or “live” to the
database for queries and updates. Or, if the user prefexskadisconnected from the central
database the user can work “off-line” and easily uploadetkcel file later or submit via email.
Because of the streamlined effects of HOST BUDGE &mnrganization’s budgeting
process, budgets and forecasts can be refined on an ghgeis. Managers can consider what
has happened so far and can regularly look into the fuided by actual versus budgeted
information along with current forecast projectionshair effort to meet financial goals.
Executive Managers can create top down budgets and "push tlmnmldget to lower levels of
the organization. Line managers and department headse=te budgets from the bottom up and
submit budgets for approval.
Continuous rolling forecasts can easily be created M@$T FORECASTER and bi-
directional data integration allows the detailed budgebt®etmaded to or from other applications.
Based on best practices, HOST FORECASTER provide$ aeicof tools to facilitate
sales forecasting using standard methods including:
» Statistical forecasting.
* Top down forecasting allocated to the SKU level basepriomn year history, current
estimate, last two years average sales, and other bas
* Bottom up forecasting for product introductions and discaatiproducts.
« Ability to smooth forecasts to eliminate the impatinfrequent sales events.

SRC Systems

SRC Budgeting

Balancing flexibility and control, sophistication arase-of-use, SRC Budgeting
(www.srcsoftware.cojnprovides the tools you need to create and executesdehaitigets—
transforming strategic goals into operational plans. 8R@geting not only simplifies the
budgeting process, but also streamlines the sharing olitat&aey managers. The result is:
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Greater accuracy, enhanced accountability, and incteageership by business units—all while
dramatically reducing the time required for the planning gssc
The benefits are:

* Increase collaboration while streamlining the budgetgss.

* Model budgets to fit your business.

* Align budgets with strategic plans and forecasts.

» Create flexible and sophisticated budgets.

SRC Sales Planning
With SRC Sales Planning, all deals can be tracked—niothiesot ones—and sales managers
can adjust focus, training, and incentives to increales.sGreater visibility into how leads play
out at various points in the sales pipeline improves gemant decision-making ability.
Understand which leads are working and which ones aréJnoderstand which products and
services are in demand, identify and investigate chaamgefluctuations, and take appropriate
action—whether it means realigning the salesforcedmsting production and distribution.
The benefits are:

» Create a robust sales forecast.

* Make more accurate and timely planning decisions.

* Align sales, supply chain, and operations.

SRC Forecasting
This system allows you to create timely, high-ledehensionally independent rolling forecasts—
driven by the strategic plan—and translated into operttangets. SRC Forecasting streamlines
and speeds the forecasting cycle, leverages a sopleidtaadl customizable modeling process,
and helps ensure organizational alignment.
The benefits are:

» Streamline financial forecasting

» Customize and model forecasts for accurate planning

» Align forecasts with detailed budgets.

CONCLUSION

As was discussed, there is a number of softwareagaskfor financial and corporate modeling.

Companies just entering the modeling arena must ikemmd that the differences that exist between
the software packages available in the market casubstantial. A comparison should be made by
examining the software in light of the planning systéhe information system, and the modeling

activities. The companies also consider making @féecise of in-house computer hardware, micro,
mini, or mainframe, and data bases. An effective timydgystem does not necessarily imply an outside
time-sharing system or an external economic data base.
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CHAPTER 22
USING MANAGEMENT GAMES FOR EXECUTIVE TRAINING

LEARNING OBJECTIVES
Atter studying the material in this chapter, you bl able to:

1. Discuss a variety of executive management games.
2. Validate the game.
3. Outline a new role for computerized executive games.

Management games offer a unique means of teachingessiananagers and financial executives
financial and managerial concepts and developing strategic abilities. More and more companies as
well as virtually all MBA programs across the natioa asing management games as a basic teaching
tool for industrial training programs. Games have fasod their way into university and corporate
executive development programs. In addition researchee using games to determine their
effectiveness in teaching strategic thinking skills

The management game is a form of simulation. Thnatien between a game and a
simulation is subtle. Both are mathematical modeisthey differ in purpose and mode of use. As
was discussed in the previous chapters, simulatiorelsyage designed to simulate a system and to
generate a series of quantitative and financialtsagarding system operations. Games are a form of
simulation, except that in games human beings plaigraficant part. In games, participants make
decisions at various stages; thus games are distieguby the idea of play. The major goals of the
game play can be summarized as follows:

.Improve decision making and analytical skills

.Facilitate participants' understanding of the extexnaironment simulated

.Integratively apply the knowledge, concepts, and skidsiiaed in various business
courses

.Develop awareness of the need to make decisionsutitioonplete information

.Improvise appropriately and adapt constructively fromiptesly learned concepts,
theories, and techniques

.Develop ability to recognize the need for additioaatdial material

.Develop an understanding of the interrelationships@farious functions within the firm
and how these interactions affect overall performance
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.Teach the effects of present decisions or future idaesis

.Develop an understanding of the fact of uncertaintytia@dmpact of the competitive
environment on the firm

.Develop an understanding of the necessity for good coratioms, teamwork, and
leadership

.Develop an ability to function cooperatively and effesly in a group situation

Management games generally fall into two categose&cutive games and functional games.
Executive games are general management games ardatidunctional areas of business and theory
interactions and dynamics. Executive games argrabito train general executives. Functional
games, on the other hand, focus on middle managen@sibde and emphasize particular functional
areas of the firm. They cover such areas as:

. Resource allocation in general

. Production planning and scheduling

. Manpower requirements and allocation
. Logistics systems

. Material management

. Maintenance scheduling

. Sales management

. Advertising and promotion

. Stock transactions

. Investment analysis

. Research and development management

The objective in playing functional games is usutdlyminimize cost by achieving efficient
operations or to maximize revenues by allocating limiesburces efficiently. With emphasis on
efficiency in specific functional areas, rather tieencompetition in a marketplace, which is the case in
executive management games, there is no or litdeaiction in many functional games between player
decisions. From that standpoint, functional games@me similar to simulation models. Here is a
partial list of some well known functional games:

Name of Functional Games Areas They Cover

»Worldwide Simulation Exercise International game
*The Multinational Game - MicroVersion

»Multinational Management Game

»Multinational Business Game

*International Operations Simulation

*The Business Policy Game
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*Management Accounting Game
*COMPETE

*MARKSTRAT

»*Marketing Game

*MICROSIM

*The Westinghouse Plant Scheduling
Warehouse Simulation Exercise

=Green and Sission's
Materials Inventory Management Game
Production scheduling

Scheduling Management Game
X-Otol

* Interpretive Software'

PharmaSim Brand management simulation

AutoSim
ServiceSim

*|BM Production Manpower Decision
Model

*FINASIM

Accounting game

Marketing

Economics game

Distribution and Logistic

Inventory plapnin

Production scheduling
Distribution

Marketing laboratory
Managing customer satisfaction

Production and manpower
scheduling decisions

Financial management simulation

*PERT-SIM Project planning and control

A patrtial list of some well-known executive managengares follows.

» The Business Strategy Game: A Global Industry SimulddyoArthur A. Thompson and
Gregory J. Stappenbeck(&dition), Irwin/McGraw-Hill. (www.mhhe.com/thompson),
1999.

» Capstone Business Simulation by Management Simulationis, Northfield, IL 600931-
888-472-7554)2001.

* PriSim Business War Games and Business Simulations®ynRhttp://www.prisim.com)
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The Business Policy Game: An International SimulatiynRichard. V. Cotter and David J.
Fritzsche .

StratSim: The Strategy Simulation by Interpretive ®afe, Inc. (1-800-SIMUL8R)
(http://www.interpretive.com)

The Executive Game (XGAME) by R.C. Henshaw, Jr. aRd Jackson
MICROMATIC, by A. Strickland.

TEMPOMATIC IV, by O. Embry.

DECIDE, by T. Pary.

The Business Management Laboratory by Ronald L. Jensen
Decision Making Exercise by John E. Van Tassel

Electronic Industry Game by James Francisco

Executive Decision Making Through Simulation By P.R. Cateal.
The Executive Simulation by Bernard Keys

Integrated Simulation by W.N. Smith, et al.

The IMAGINIT MANAGEMENT GAME, by R. Barton

COGITATE, by Carnegie Mellon University

Top Management Decision Game, by R. Schrieber

Harvard Business Game, by Harvard University

AIRLINE: A Business Simulation

Alacrity Team Simulation Exercise

CEO: A Business Simulation for Policy and Strategic &gment
Collective Bargaining Simulated

COMPETE: A Dynamic Marketing Simulation

The Global Business Game

Corporation: A Global Business Simulation

Entrepreneur: A Business Simulation in Retailing

The Human Resources Management Simulation

INTOPIA: International Operations Simulation/Mark 2000
MANAGEMENT 500: A Business Simulation for Production and @piens Management
Manager: A Simulation Game

Marketer: A Simulation Game

Marketplace

Multinational Management Game, The

Threshold Competitor: A Management Simulation

EXECUTIVE MANAGEMENT GAMES

Executive (general management) games offer a unigams of teaching the participants management
concepts and developing strategic abilities. Exeeudames involve sequential decision making in
which the problems at any point in the decision pro@ssat least partly dependent upon a
participant's prior actions. Following the introductmimanagement games, their number and use
expanded rapidly, so that by 1990 it was estimated that there more than 500 games in
existence and over 1 milion executives had played thdRebinson (1985) catalogued 100
executive games, and their estimation disclosed th&009 virtually all business schools were

using management games.
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Management games have been developed by computgiantarers, educational institutions,
and private consulting firms. Some of the most notats include PriSim Business War Games
and Business Simulations by PriSinttp://www.prisim.com), Henshaw and Jackson's Executive
Game, Cotter’s Business Policy Game: An InternatiSmaiilation , Thompson and Stappenbeck’s
The Business Strategy game, and Strickland’s MICROIE. These games differ in the level of
sophistication, subject matter, coverage of decisiaables, and so forth, but are typical of general
management games.

The  Association for Business  Simulation and  Experientidearning
(http://www.absel.com) lists some popular simulation and game packages in theetrimday
and their Websites. They are as follows:

e AIRLINE: A Business Simulation

* Alacrity Team Simulation Exercise

e Business Management Laboratory, The

e Business Policy Game, The

¢ BusSim: An Integrated Business Instruction System

 CEO: A Business Simulation for Policy and Strategic &gment

* Collective Bargaining Simulated

e COMPETE: A Dynamic Marketing Simulation

e The Global Business Game

e Corporation: A Global Business Simulation

e DEAL: An Entrepreneurship Gaming Simulation

e Entrepreneur: A Business Simulation in Retailing

*  GEO: An International-Business Gaming Simulation

* The Human Resources Management Simulation

 INFOGAME: Game for Research and Education in Inforom8ystems

* INTOPIA: International Operations Simulation/Mark 2000

e MAGEUR: A General Business Game

« MANAGEMENT 500: A Business Simulation for Production and @giens
Management

 Manager: A Simulation Game

e Marketer: A Simulation Game

« Marketplace

¢ Multinational Management Game, The

e Threshold Competitor: A Management Simulation

Management games have been developed by computafactarers, educational institutions,
and private consulting firms. Some of the most notabés include Thompson and Stappenbeck’s
The Business Strategy Game (1999), Henshaw andaréslExecutive Game (1986), Schrieber's Top
Management Decision Game (1971), and the Carnegie Mlanagement Game (1964). These games
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differ in the level of sophistication, subject mattm@yerage of decision variables, and so forth, but are
typical of general management games.

The game environment is an oligopolistic industry compad the participating players who
represent companies in the industry. A single progumade by the companies, and this product is
sold in a single market. The period of operations cavieyethe game is usually assumed to be one
guarter of a yearTip: To be successful, participant managers need tot ddegop management
viewpoint. That is to say, they need to first defime goals and objectives of the firm they represent.
Caution They must always keep in mind that they are coingpwith the management teams of other
firms in their industry. The game simulation modetiesigned to include general relationships that
might exist in any competitive industry (or, more [gelg, any oligopolistic industry). Participants
need to use, in a small-group setting, their knowleglgeg experience in order to make certain
deductions about the economy in which they are operatidgabout general relationships within the
game. These deductions must be combined with knogvlexg experience about the specific
relationships with the team's belief about what a¢tiercompetitors are likely to take.

A set of quarterly decisions designed to meet then@af#on's goals and objectives ideally will
be apparent after data are analyzed and forecasgitigpds are applied. Figure 22.1 is a flowchart of
a variety of activities to be performed by the teaiwsived in preparing quarterly decisions.

In the course of playing the game, players will entena variety of business situations. It will
be necessary to undertake business forecastingfaaleasting, and profit planning. Cash and capital
budgets will have to be formulated. Production plapaind scheduling must be done. Cost analysis,
formulation of pricing policies, and development of manieand advertising programs must be done.
The potential effects of investment and financingsiten on the capital structure must be investigated.
In addition, players must prepare and analyze diabstatements, cost and sales data and general
informational reports regarding their competitors, ihgrigind economic conditions.

The Executive Game (XGAME) is typical of top managehgames. The game environment
is an oligopolistic industry composed of the particigapiayers or teams who represent companies in
the industry. A single product is made by the comgsarand this product is sold in a single market.
The teams manage their companies by making the fodpsuiarterly decisions:

. Price of product

. Marketing budget

. Research and development budget
. Maintenance budget

. Production volume scheduled

. Investment in plant and equipment
. Purchase of materials

. Dividends declared
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After decisions have been made they are transmithed terminal, along with historical data
summarizing the conditions of the firms at the endhefpreceding quarter, into a computer. The
computer, having been programmed to simulate thetiytdusperations, generates historical data and
prints the following reports for each firm:

.General economic information
.Information on competitors
.Market potential

.Sales volume

.Percent share of industry sales
.Production this quarter
.Inventory, finished goods
.Plant capacity next quarter
.Income statement

.Cash flow statement

.Balance sheet
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Figure 22.1
Flowchart for Quarterly Decisions
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of Model | —1  Analysis [
Beliefs
About — —1 Forecasting ||
Competitors
Quarterly
. = Decisions
Company Planning and /
Goals > > Scheduling >
Knowledge
of Business L—-» —3»] Budgeting p—3>»
Principles
. Using
Experience |j———p» = Judgment —

For the next quarter, a new set of decisions is matis set, together with operating results
of the preceding quarter and external economic congliteme given as input data to the computer
program, which then calculates results of play foméng quarter. The program prepares a new set of
reports, which are returned to the players, andyitie continues until the end of the game.

Figure 22.2 illustrates the basic structure ofpcéy executive game. For each play, data
inputs for team decisions, current economic indexysiaftthe game from preceding plays, and
parameters of the model functions are built into timeeganodel. Teams' decisions include price,
marketing expenditures, R & D expenditures, produaatate, investment in plant and equipment, and
the like. The model then simulated interactions betwthe simulated environment and the decisions
of the participants. At the end of each simulate@@ef play, financial statements and summary
reports for each company are prepared and printed (see ERB)e
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Figure 22.2

Structure of a Typical Executive Game

Input Input Input
Historical Economic Team
Game Data Data Decisions
} v
Computer Simulation
with Input Game Parameters Built In
Produce Financial
Statements and Summary Reports
Print Punch
Balance Sheet, Print Historical D':‘::“}gr
Income Statement, Summary Game Data Evaluation
Cash Flow Reports for input to of Performance
Statement the Next Play

.Historical game data for input to the next play aresgeied

.Data needed for performance evaluation purposes asslftorthat the game
administrator is able to rate them, as shown in Figdré

This process is repeated for each firm in the industry.
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FIGURE 22.3

Company Financial Statement and Summary Report

MODEL 1 PERIOD 3 JFM PRICE INDEX 104.0 FORECAST ANNUAL CHANGE 4.3
0/0 SEAS.INDEX 90. NEXT QTR. 100. ECON.INDEX 91. FORECAST,NEXT QTR. 90.

INFORMATION ON COMPETITORS
PRICE DIVIDEN SALES VOLUME NET PROFIT
FIRM 1 $ 25.75 $200000. 145215. $ 99384
FIRM 2 $ 25.75 $ 20000. 108796. $ 1342,
FIRM 3 $ 26.00 $100000. 113323. $ —455219.
FIRM 4 $ 26.00 $ 0 106000. $ 67275.
FIRM 5 $ 25.70 $ 75000. 106559. $ -—48419,
FIRM 6 $ 25.75 $ 55000. 68550. $ —355738.
FIRM 7 2
OPERATING STATEMENTS
MARKET POTENTIAL 108796.
SALES VOLUME 108796.
PERCENT SHARE OF INDUSTRY 17.
PRODUCTION,THIS QUARTER 120000.
INVENTORY,FINISHED GOODS 11204.
PLANT CAPACITY,NEXT QUARTER 114192
INCOME STATEMENT
RECEIPTS,SALES REVENUE $ 2801489.
EXPENSES,MARKETING $ 275000.
RESEARCH AND DEVELOPMENT 350000.
ADMINISTRATION 351332.
MAINTENANCE 80000.
LABOR(COST/UNIT EX.OVERTIME 7231886.
$ 5.82)
MATERIALS CONSUMED(COST/UNIT 723127.
6.03)
REDUCTION,FINISHED GOODS INV. —137769.
DEPRECIATION (3.125 0/0) 242460.
FINISHED GOODS CARRYING 22961.
COsTS
RAW MATERIALS CARRYING 40753.
COSTS
ORDERING COSTS 51234.
SHIFTS CHANGE COSTS 0
PLANT INVESTMENT EXPENSES 16000.
FINANCING CHARGES AND 0
PENALITIES
SUNDRIES 92595. 2830879.
PROFIT BEFORE INCOME TAX —29390.
INCOME TAX(IN.TX.CR. 10. -30732.

0/0,SURTAX 0 0/0)
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FIGURE 22.3 (continued)

NET PROFIT AFTER INCOME TAX

DIVIDENDS PAID
ADDITION TO OWNERS EQUITY
CASH FLOW
RECEIPTS,SALES REVENUE
DISBURSEMENTS,CASH EXPENSE $ 2003061.
INCOME TAX -30732.
DIVIDENDS PAID 20000.
PLANT INVESTMENT 400000.
MATERIALS PURCHASED 750000.
ADDITION TO CASH ASSETS
FINANCIAL STATEMENT
NET ASSETS,CASH
INV. VALUE,FINISHED GOODS
INVENTORY VALUE,MATERIALS
PLANT BOOK

VALUE(REPLACE.VAL.$ 8516087.)
OWNERS EQUITY(ECONOMIC EQUITY
$10232273.)

1342
—18658.
$ 2801489.

3142329,

$ 736478
137769.
841939.

7916256.

9632442,
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FIGURE 224
Performance Evaluation Data

EXECUTIVE GAME
END OF FISCAL YEAR 1.
FIRM NET INVEN- INVENTORY PLANT  OWNERS
NO. CASH TORY VALUE REPLACE. ECONOMIC
ASSETS VALUE MATERIALS  VALUE EQUITY
$) FIN- (%) (%) %)
.GOODS
(6]
71 868469. 0. 1344725.  7724297. 9937491.
72 492619. 225250. 814990. 8695345. 10228204
73 830205. 0. 228009. 8433799. 9492013.
74 1757777. 0. 918532. 7735186. 10411495,
75 684679. 127477. 1087781.  8160278.  10060215.
76 745705. 0. 907815.  7953408. 9606928.
AVERAGES PER QUARTER FOR FISCAL YEAR 1. ONLY

FIRM MARKET- RANDD SALES NET RATE OF RANK'

NO. ING ($) VOLUME PROFIT  RETURN*

(£5)] (UNITS) ($) (0/0)

71 403125.  500000. 138107. 45644, 8.81 1
72 306250. 387500. 109953.  —29567. 5.76 4
73 387500. 625000. 129138.  —69184. 4.19 5
74 350000. 375000. 112732. 25584. 7.85 2
75 300000. 462500. 114301. -21617. 5.96 3
76 251250.  775000. 123015. —136277. 1.32 6

*RANK AND ANNUAL RATE OF RETURN ARE BASED UPON DIVIDEND PAY-OUT
FOR ALL 4 PERIODS AND OWNERS ECONOMIC EQUITY AT THE END OF FI

YEAR 1.

ADVANTAGES AND DISADVANTAGES OF EXECUTIVE GAMES

Executive games are most useful to individuals sgekipanded business background. With this goal
as a basis for participation, the individuals playexgcutive games will receive valuable insight into
decision-making environments. The effectiveness edehgames is dependent upon the trade-off
between simplicity in model formulation and the manatee of realismWarning As the complexity

of the system grows, the participating audience lbsegttentiveness with the game. It is for these
reasons that simplicity is of major importance in desgan effective and informative executive game.
Ease of understanding, playing, and administration the factors that should be of utmost
consideration to the designer. With this in mind,o@timal model can be designed for the use
intended.
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The intended use of executive games is for thecipeamits to draw a basic understanding of
the complexity of a modern-day concern. Players atteamgetermine the effects of various decisions
on the specific environment being simulated. Theraation of several endogenous variables
(marketing budget, research and development buolgat, maintenance budget, scheduled production
volume, plant investment, purchase of raw matemdsjaration of cash dividends, selected by the
players with exogenous variables (economic index, gepgce index, seasonal demand) formulated
by the administrator to portray prevailing market awbnomic conditions, allows for excellent
simulation of actual conditions found in today's busimesdd.

VALIDATING THE GAME
A good executive game should be a valid one. Fortyndted user of simulators are seldom
concerned with proving the truth of a modeecommendationA model should be established on the
basis that no one excellent decision or combination of ge@msions by others should permit one team
to capture an overwhelming portion of the market. Bufitt the system should be parameters that
prohibit high degrees of elasticity from affecting ame decision. The executive game previously
discussed has implemented these controlling factorg akith the controls maintained by the game
administrator. The administrator can change or rangeof the exogenous variables or goals of the
game to facilitate proper play by the participatiegnis. This executive game uses these controls to
magnify its intended purpose for practical businggdiGations. Removal of controlling factors might
enhance realism, but at the same time would ineerféth competition and finally destroy the
executive lessons to be learned.

It is the learning process which the simple exeeugiame wishes to portray, although for
significantly large problems, realism makes the Eitimn technique highly preferable to others. Many
decisions are made on the basis of simulation reanlisthese decisions can only prove to be as good
as the data employed in the simulation. Thus, ststatistical inference should be made to test the
validity of the data.

While models of this type offer adequate feedbacletpnbping executives, the more advanced
find drawbacks to an oversimplified model because ldekydetailed relationships in functional areas.
The lack of competitive interaction among playerseasghme reason for the deficient descriptiveness
in functional areas. Those seeking these descrigi@onships should make use of functional games
that focus their attention on efficiency rather thampetition. It is this competitive nature of
executive games that enhances their appeal to ipatitic Recommendation The interaction and
competition of players can be increased by allowinggtiividuals to actually operate computers.

BENEFITS OF GAME PLAY

Ability to explore more alternatives

.Better understanding of the interaction of functi@mehs in business
.Facilitates group interaction

.Provides immediate feedback

.Develops decision-making skills

.Better learning device than case methods
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A NEW ROLE FOR COMPUTERIZED EXECUTIVE GAMES
An additional purpose has been found for executive glaiResearchers are using the games in many
different ways. The effectiveness of teaching usmyputerized games; the effectiveness of changing
behaviors, performance, and analytical skills aré gasne of the research topics academics are
pursuing.

CONCLUSION

Management games are useful in instructing fininaaagers on how to make good decisions in
various operating scenarios and circumstances. kaharecutives should make decisions in various
stages of the process so they can modify their polsiesppropriate. The two types of games are
executive games, covering the overall strategicgfiéime firm, and functional games, concentrating on
specific aspects of the business. Executive gaegere adjustment and changes in expectations given
the variety of assumed business situations expedendeinctional games try to reduce cost via
efficient operations or maximize revenue through prgdidcating resources.

Academia uses computerized executive games to chster effectiveness of this teaching
tool on changing the behaviors and performance of manager the effectiveness of teaching
analytical and strategic thinking skills of busineggdents. This area of study is currently a hottopi
open for debate. More research is needed before adysions on the effectiveness of these games
can be made.
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GLOSSARY

ACID TEST RATIO: (Currents assets - inventories)/current liabiliti®®is ratio is a more
stringent measure of liquidity than the current ratithat it subtracts inventories (the least liquid
current asset) from current assets; also cglleck ratia

ANALYSIS OF VARIANCES (VARIANCE ANALYSIS): analysisand investigation of causes
for variances between standard costs and actual éogtsiance is considered favorable if actual
costs are less than standard costs; it is unfavoinbldetual costs exceed standard costs.
Unfavorable variances are the ones that need furthestigation for their causes.

BANKER’'S ACCEPTANCE:Time draft drawn by a business firm whose payment isagteed
by the bank’s “acceptance” of it. It is especially imtpat in foreign trade, because it allows the
seller of goods to be certain that the buyer’s drdftagiually have funds behind it.

BETA (COEFFICIENT): A measure of risk based on thasaw®ity of an individual stock's
returns to changes in the returns of a broad stock mandex; also called systematic, market,
undiversifiable, and relative risk. A beta less thanehms that the company's stock is less risky
than the market.

BREAK-EVEN ANALYSIS: A branch of cost-volume-profilCVP) analysis that determines the
break-even sales, which is the level of sales wiaded costs equal total revenue.

CAPITAL ASSET PRICING MODEL (CAPM): A formula accordj to which a security's
expected return is equal to the risk free rate plus a risknipm. The model shows the
relationship between an investment's expected (or eghuieturn and its beta. It can be used to
estimate the cost of equity of a firm or a projecpitedh budget: a budget or plan of proposed
acquisitions and replacements of long-term assets and filencing. A capital budget is
developed using a variety of capital budgeting techniques sutle aliscount cash flow method.

CAPITAL STRUCTURE DECISION: Deciding on the amountdatbt relative to equity capital a
firm should take on; also called financial structuresi@e.

CAPITAL STRUCTURE: The mix of long term sources of dgnused by the firm; also called
capitalization. The relative total (percentage) ohesamurce of fund is emphasized.

CAPITAL RATIONING: The problem of selecting the mix acceptable projects that provides
the highest overall net present value (NPV) wherenapamy has a limit on the budget for capital
spending.

CASH BUDGET: A budget for cash planning and control presg expected cash inflow and
outflow for a designated time period. The cash budget hedpsgement keep its cash balances
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in reasonable relationship to its needs. It aidvaiding idle cash and possible cash and possible
cash shortages.

CASH FLOW FORECASTING: Forecasts of cash flow udthg cash collections from
customers, investment income, and cash disbursements.

CLASSICAL DECOMPOSITION METHOD: The approach to foasting that seeks to
decompose the underlying pattern of a time series irtlicaly seasonal, trend, and random sub-
patterns. These subpatterns are then analyze individexiirapolated into the future, and
recombined to obtain forecasts of the original series

COEFFICIENT OF DETERMINATION: A statistical measucd how good the estimated
regression equation is, designated ds(f@ad as R-squared). Simply put, it is a measure of
“goodness of fit” in the regression. Therefore, tlyhér the R-squared, the more confidence we
can have in our equation.

CONCENTRATION BANKING: Acceleration of cash collézhs from customers by having
funds sent to several regional banks and transferredntaira concentration account in another
hank. The transfer of funds can be accomplished elecailyn

CONTRIBUTION MARGIN (CM): The difference between ssland the variable costs of the
product or service, also called marginal income. Ihésamount of money available to cover fixed
costs and generate profits.

CORRELATION COEFFICIENT (R): A measure of the degdecorrelation between two
variables. The range of values it takes is betweemdl+1l. A negative value of R indicates an
inverse relationship; a zero value of R indicated thattwo variables are independent of each
other; the closer R is to + or -1, the strongerrdgionship between the two variables.

CORRELATION: The degree of relationship between bgsirend economic variables such as
cost and volume. Correlation analysis evaluates daeffect relationships. It looks consistently
at how the value of one variable changes when thee\@ the other is changed. A prediction
can be made based on the relationship uncovered. Anpkxas the effect of advertising on
sales. A degree of correlation is measured statlgtioglthe coefficient of determination (R-
squared).

COST OF CAPITAL: The rate that must be earned inmtalasatisfy the required rate of return
of the firm's investors; also called minimum requireid raf return. It may also be defined as the
rate of return on investments at which the price led firm's common stock will remain
unchanged. The cost of capital is based on the opporttodty of funds as determined in the
capital markets.
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COST-VOLUME-PROFIT (CVP) ANALYSIS: Analysis that deawith how profits and costs
change with a change in volume. It looks at the effeatprofits of changes in such factors as
variable costs, fixed costs, selling prices, volumed, raix of products sold.

DECISION TREE: A pictorial representation of sequenttcisions, states of nature,
probabilities attached to the state of nature, and tiondi benefits and losses.

DELPHI METHOD: A qualitative forecasting method thatks to use the judgment of experts
systematically in arriving at a forecast of what fetewvents will be or when they may occur. It
brings together a group of experts who have access tbother’s opinions in an environment
where no majority opinion is disclosed.

DEPENDENT VARIABLE: A variable whose value dependstba values of other variables

and constants in some relationship. For exampléeimalationship Y = f(X), Y is the dependent
variable influenced by various independent variables, sisckarnings per share, debt / equity
ratio, and beta (see also Independent Variable).

DESEASONALIZED DATA: Removal of the seasonal patter a data series. Deseasonalizing
facilitates the comparison of month-to-month changes.

DIVERSIFICATION: Spreading investments among differemmpanies in different fields.
Diversification is also offered by the securitiesnwdny individual companies because of the wide
range of their activities.

DUMMY VARIABLE: Often referred to as a binary vable whose value is either O of 1, a
dummy variable frequently is used to quantify qualitativeategorical events. For example, a
peace or war situation could be represented by a dumnapleari

DU PONT FORMULA: The breakdown of return on investm@ROL) into profit margin and
asset turnover.

DURBIN-WATSON STATISTIC: A summary measure of theamt of autocorrelation in the
error terms of the regression. By comparing the comdpuaikie of the Durbin-Watson test with
the appropriate values from the table of values of th& Btatistic (Appendix Table A.4), the
significance can be determined (see also Autocorrajatio

EARNINGS FORECAST: Projection of earnings or eagaiper share (EPS) frequently made by
management and independent security analysts. Examgdt@®cdst sources include (1) Lynch,
Jones and Ryan’s Institutional Brokers Estimate Syqi®&B&S), (2) Standard & Poor's The
Earnings Forecaster, and (3) Zacks Investment Ressdcelus Service.

ECONOMIC ORDER QUANTITY (EOQ): the order size th&bsld be ordered at one time to
minimize the sum of carrying and ordering costs.
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EXPONENTIAL SMOOTHING: A forecasting technique thatssa weighted moving average

of past data as the basis for a forecast. The procepkas heaviest weight to more recent
information and smaller weights to observations ertfore distant past. The method is effective
when there is random demand and no seasonal fluctuatidhe data. The method is popular

technique for short-run forecasting by business forecsast

F-TEST: In statistics the ratio of two mean squdkesiances) often can be used to test the
significance of some item of interest. For exampleegression, the ratio of (mean square due to
the regression) to (mean square due to error) can detagest the overall significance of the
regression model. By looking up F-tables, the degrednifisance of the computed F-value
can be determined.

FINANCIAL MODEL: A system of mathematical equationsgic, and data that describes the
relationship among financial and operating variables.

FINANCIAL PROJECTION: An essential element of plamnthat is the basis for budgeting
activities and estimating future financing needs ofm.firFinancial projections (forecasts) begin
with forecasting sales and their related expenses.

FORECAST: 1. A projection or an estimate of futuresakvenue, earnings, or costs (see also
Sales Forecasting). 2. A projection of future finan@akition and operating results of an
organization (see also Financial Projection).

FUNDAMENTAL ANALYSIS: The process of gathering basimancial, accounting and
economic data on a company and determining whethercttmpany is fairly priced by market
standards.

GOODNESS OF FIT: A degree to which a model fits thseoved data. In a regression
analysis, the goodness of fit is measured by the cesffiof determination (R-squared).

HOMOSCEDASTICITY: One of the assumptions required iegression in order to make valid
statistical inferences about population relationshiplso aknown as constant variance.
Homoscedasticity requires that the standard deviatiorvamance of the error terms is constant
for all Xs, and that the error terms are drawn from¢ame population. This indicated that there
IS a uniform scatter or dispersion of data points abdmirégression line. If the assumption does
not hold, the accuracy of the b coefficient is opeguestion.

INDEPENDENT VARIABLE: A variable that may take omyavalue in a relationship. For

example, in a relationship Y = f(X), X is the indeperdeariable. For example, independent
variables that influence sales are advertising and (sezalso Dependent Variable).

INTERNAL RATE OF RETURN (IRR): The rate of interegtat equates the initial investment
with the present value of future cash inflows.
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INVESTMENT CENTER: A responsibility center within arganization that has control over
revenue, cost, and investment funds. It is a profitezenhose performance is evaluated on the
basis of the return earned on invested capital.

JUDGMENTAL (QUALITATIVE) FORECAST: A forecasting ntbod that brings together, in
an organized way, personal judgments about the procegsdrgilyzed.

LEAST-SQUARES METHOD: A statistical technique fattifig a straight line through a set of
points in such a way that the sum of the squared distdrm®sthe data points to the line is
minimized.

LEVERAGED BUYOUT (LBO): A corporate restructuring whettge existing shareholders sell
their shares to a small group of investors. The purchasehe stock use the firm's unused debt
capacity to borrow the funds to pay for the stock.

LINEAR PROGRAMMING (LP): A technique used to find an opai solution to the resource
allocation problem under constrained conditions.

LINEAR REGRESSION: A regression that deals with aaight line relationship between
variables. It is in the form of Y = a + bX whereasnlinear regression involves curvilinear
relationships such as exponential and quadratic functi@esglso Regression Analysis).

MASTER (COMPREHENSIVE) BUDGET: A plan of activitiexpressed in monetary terms of
the assets, equities, revenues, and costs which wilvb&ed in carrying out the plans. A set of
projected or planned financial statements.

MATERIALS PRICE VARIANCE: The difference between wha paid for a given quantity of
materials and what should have been paid, multiplied mabguantity of materials purchased.

MATERIALS QUANTITY (USAGE) VARIANCE: The differencebetween the actual quantity
of materials used in production and the standard quantitynaitrials allowed for actual
production, multiplied by the standard price per unit.

MARKOV ANALYSIS: A method of analyzing the current lmevior of some variable to predict
the future behavior of that portion of the accountsik@ble that will eventually become
uncollectible.

MEAN ABSOLUTE DEVIATION (MAD): The mean or averagd the sum of all the forecast
errors with regard to sign.

MEAN ABSOLUTE PERCENTAGE ERROR (MAPE): The meanawerage of the sum of all

the percentage errors for a given data set taken witlegatd to sign. (That is, their absolute
values are summed and the average computed.) It is onarmedsccuracy commonly used in
quantitative methods of forecasting.
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MEAN SQUARE ERROR (MSE): A measure of accuracy conmpnye squaring the individual
error for each item in a data set and then findingatlegage or mean value of the sum of those
squares. The mean squared error gives greater weighgéoelaors than to small errors because
the errors are squared before being summed.

MOVING AVERAGE (MA): (1) For a time series an avgeathat is updated as new information
Is received. With the moving average, the analyst @mpthe most recent observations to
calculate an average, which is used as the forecasektrperiod. (2) In Box-Jenkins modeling
the MA in ARIMA stands for “moving average” and meahattthe value of the time series at
time t is influenced by a current error term and (pdgsiteeighted error terms in the past.

MULTICOLLINEARITY: The condition that exists wherné independent variables are highly
correlated with each other. In the presence of nallitiearity, the estimated regression
coefficients may be unreliable. The presence of oaliinearity can be tested by investigating the
correlation between the independent variables.

MULTIPLE REGRESSION ANALYSIS: A statistical proceduthat attempts to assess the
relationship between the dependent variable and two are nndependent variables. For

example, sales of Coca-Cola is a function of vari@esofs such as its price, advertising, taste,
and the prices of its major competitors. For foraeggturposes, a multiple regression equation
falls into the category of a causal forecasting mosk# @lso Regression Analysis).

MUTUAL FUND: A company which uses its capital to isvén other companies. There are two
principal types closed-end and open-end. Shares in ahosésgestment trusts, are readily
transferable in the open market and are bought and keldtlher shares. Capitalization of these
companies is fixed. Open-end funds sell their own neaweshto investors, stand ready to buy
back their old shares, and are not listed. Open-end aredso called because their capitalization
IS not

fixed and they issue more shares as people want them.

NAIVE FORECAST: Forecasts obtained with a minimabant of effort and data manipulation,
and based solely on the most recent informationablail One such naive method would be to
use the most recent datum available as the future &ireca

OPERATING LEVERAGE: The responsiveness to sales ggmof the firm's earnings before
interest and taxes. This responsiveness arises freffirin's use of fixed operating costs.

OPTIMAL PARAMETER OR WEIGHT VALUE: Those values thgive the best performance
for a given model applied to a specific set of data.s those optimal parameters that then are
used in forecasting.

PORTFOLIO: Holdings of securities by an individual nstitution. A portfolio may contain
bonds, preferred stocks, and common stocks of various ¢oygegerprises.
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PROCESSING FLOATFunds tied up during the time required for the firm to prooasdtance
checks before they can be deposited in the bank.

PRODUCT LIFE CYCLE: The concept that is particulauleful in forecasting and analyzing
historical data of new products. It presumes that demana fproduct follows an S-shaped
curve growing slowly in the early stages, achieving ragmd sustained growth in the middle
stages, and slowing again in the mature stage.

PROJECTED (BUDGETED) BALANCE SHEET: A schedule foqpected assets, liabilities,
and stockholders’ equity. It projects a company’s fir@mmsition as of the end of the budgeting
year. Reasons for preparing a budgeted balance sheet:f(ll) discloses unfavorable financial
condition that management may want to avoid; (2) seagea final check on the mathematical
accuracy of all other budgets; and (3) highlights futureuress and obligations.

PROJECTED (BUDGETED) INCOME STATEMENT: A summary @arious component
projections of revenues and expenses for the budget pdtigdlicates the expected net income
for the period.

QUANTITATIVE FORECASTING: A technique that can be apglwhen information about
the past is available - if that information can bemnifiad and if the pattern included in past
information can be assumed to continue into the future.

R-SQUARED: See Coefficient of Determination.
R-BAR SQUARED (_Fé ): R adjusted for the degrees of freedom. (See R-Squared.)

RATE OF RETURN ON INVESTMENT (ROI): (1) for the compaas a whole, net income
after taxes divided by invested capital. (2) for the segjnoé an organization, net operating
income divided by operating assets, (3) for capital budggiingoses. also called simple
accounting, or unadjusted rate of return, expected futureinnetne divided by initial (or
average) investment.

REGRESSION ANALYSIS: A statistical procedure for egtiing mathematically the average
relationship between the dependent variable (salessxample) and one or more independent
variables (price and advertising, for example).

REGRESSION COEFFICIENTS: When a dependent measurerdgiessed against a set of
independent measures X1 through Xk the analyst wishestitoate the values of the unknown
coefficients by least-squares procedures. For exampeljnear regression equation Y = a + bX,
a and b are regression coefficients. Specificallg, Galled the y-intercept or constant, while b is
called a slope. The properties of these regressiorficde@s can be used to understand the
importance of each independent variable (as it retateé$ and the interrelatedness among the
independent variables (as they relate to Y).
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REGRESSION EQUATION (MODEL): A forecasting modelthealates the dependent variable
(sales, for example) to one or more independent vasigbbvertising and income, for example).

RESIDUAL: A synonym for error. It is calculated bybtracting the forecast value from the
actual value to give a “ residual”’ or error value fortefarecast period.

RESIDUAL INCOME (RI): The operating income which aavestment center is able to earn
above some minimum return on its assets.

RESPONSIBILITY ACCOUNTING: The collection, summatriican, and reporting of financial
information about various decision centers (respoigilmenters) throughout an organization.
Also called activity accounting or profitability accoungt.

RESPONSIBILITY CENTER: A unit in the organization whihas control over costs, revenues,
or investment funds. For accounting purposes, resporysdsiitters are classified as cost centers,
revenue centers, profit centers, and investment cgntEspending on what each center is
responsible for.

RISK: (1) A term used to describe a situation in whidinnra makes an investment that requires a
known cash outlay without knowing the exact future cash the decision will generate. (2) The
chance of losing money. (3) The possible variatioo@ated with the expected return measured
by the standard deviation or coefficient of variation.

RISK PREMIUM: The additional return expected for assumisky

RISK ADJUSTED DISCOUNT RATE: A method for incorporagithe project's level of risk into
the capital budgeting process, in which the discount saseljusted upward to compensate for
higher than normal risk or downward to compensate fwetdhan normal risk.

SALES FORECASTING: A projection or prediction of futsales. It is the foundation for the
guantification of the entire business plan and a mastdget. Sales forecasts serve as a basis for
planning. They are the basis for capacity planning, budgeiroduction and inventory planning,
manpower planning, and purchasing planning.

SEGMENT MARGIN: Contribution margin less direct (trabée) fixed costs.

SEGMENTED REPORTING: The process of reporting acésitof various segments of an
organization such as divisions, product lines, or salegdries.

SERIAL CORRELATION: See Autocorrelation.

SEASONAL INDEX: A number that indicates the seasbndbr a given time period. For
example, a seasonal index for observed values in Juljdwiadicate the way in which that July
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value is affected by the seasonal pattern in the d&aasonal indexes are used to obtain
deseaonalized data.

SIMPLE REGRESSION: A regression analysis that weelone independent variable. For
example, the demand for automobiles is a function girite only (see also Multiple Regression;
Regression Analysis).

SIMULATION MODELS: "What-if* models that attempt to simulate the effeofsalternative
management policies and assumptions about the fixte'shal environment. They are basically a tool
for management's laboratory.

SLOPE: The steepness and direction of the line. Idpeeifically, the slope is the change in Y for
every unit change in X.

SPIN OFF: The separation of a subsidiary from its gawith no change in the equity

ownership. The management of the parent company givegarptimg control over the
subsidiary, but the shareholders maintain their saneeptge ownership in both firms. New
shares representing ownership in the averted compangsaed to the original shareholders on a
pro rata basis.

STANDARD ERROR OF THE REGRESSION COEFFICIENT: Aamsare of the amount of
sampling error in a regression coefficient.

STANDARD ERROR OF THE ESTIMATE: The standard deviatof the regression. The
static can be used to gain some idea of the accuramy @iredictions.
t-STATISTIC: See t-value.

t-TABLE: A table that provides t-values for variougycees of freedom and sample sizes. The
t-table is based on the student t-probability distrimufgee also t-value).

t-TEST: In regression analysis, a test of the ftfedl significance of a regression coefficient. it
involves basically two steps: (1) compute the t-valu¢hefregression coefficient as follows: t-
value = coefficient / standard error of the coefficier{2) compare the value with the t-table
value. High t-values enhance confidence in the valikeotoefficient as a predictor. Low values
(as a rule of thumb, under 2.0) are indications of lovabity of the coefficient as a predictor

(see also t-Value).

t-VALUE: A measure of the statistical significandean independent variable b in explaining the
dependent variable Y. It is determined by dividing themesed regression coefficient b by its
standard error.

TENDER OFFER: A bid by an interested party, usually garation, for controlling interest in
another corporation.
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TEMPLATE: A worksheet or computer program that includes televant formulas for a
particular application but not the data. It is a blankksbeet that we save and fill in the data as
needed for a future forecasting and budgeting application.

THEIL U STATISTIC: A measure of the predictive alyildf a model based on a comparison of
the predicted change with the observed change. Theesitalvalue of U, the more accurate are
the forecasts. If U is greater than or equal to 1pthkedictive ability of the model is lower than a
naive, no-change extrapolation.

TIME SERIES MODEL.: A function that relates the valfea time series to previous values of
that time series, its errors, or other related sewes (see ARIMA).

TIME VALUE OF MONEY: value of money at different tingeriods. As a rule, one dollar today
is worth more than one dollar tomorrow. The timeugabf money is a critical consideration in
financial decisions.

TIMES INTEREST EARNED RATIO: Earnings before interesnd taxes (EBIT)/interest
expense. A ratio that measures the firm's abilityneet its interest payments from its annual
operating earnings.

TOTAL LEVERAGE: A measure of total risk, referring bow earnings per share is affected by
a change in sales. It equals the percentage changeningsgpoer share divided by the percentage
change in sales. Total leverage at a given levelle$ ssthe operating leverage multiplied by the
financial leverage.

TRACKING SIGNALS: One way of monitoring how wellfarecast is predicting actual values.
The running sum of forecast is predicting actual valueke finning sum of forecast error is
divided by the mean absolute deviation (MAD). When sigmnal goes beyond a set range,
corrective action may be required.

TREND ANALYSIS: A special form of simple regressiom which time is the independent
variable (see also Trend Equation).

TREND EQUATION: A special case of simple regressiomere the X variable is a time
variable. This equation is used to determine the treritla variable Y, which can be used for
forecasting.

TREND LINE: A line fitted to sets of data points thégscribes the relationship between time
and the dependent variable.

TURNING POINT ERROR: Also known as “error in theeadition of prediction.” It represents

the failure to forecast reversals of trends. Fomgle, it may be argued that the ability to
anticipated reversals of interest rate trends is nmp®rtant than the precise accuracy of the
forecast.
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VARIANCE: The difference of revenues, costs, and profit fronpiisened amounts. One of the most
important phases of responsibility accounting is eshadyy) standards in costs, revenues, and profit and
establishing performance by comparing actual amoutkstiie standard amounts. The differences
(variances) are calculated for each responsibilitytere analyzed, and unfavorable variances are
investigated for possible remedial action.

WHAT-IF ANALYSIS : SIMULATION MODEL.

WEIGHT: The relative importance given to an individitam included in forecasting, such as
alpha in exponential smoothing. In the method of ngwanerages all of those past values
included in the moving average are given equal weight.

Z-SCORE: A score produced by Altman’s bankruptcy prediatimadel, known to be about 90

percent accurate in forecasting business failure one igethe future and about 80 percent
accurate in forecasting it two years in the future.

350



