
Portland State University Portland State University 

PDXScholar PDXScholar 

Dissertations and Theses Dissertations and Theses 

1-1-1980 

Stability and resilience in business systems Stability and resilience in business systems 

Donald Bard Wilcox 
Portland State University 

Follow this and additional works at: https://pdxscholar.library.pdx.edu/open_access_etds 

Let us know how access to this document benefits you. 

Recommended Citation Recommended Citation 
Wilcox, Donald Bard, "Stability and resilience in business systems" (1980). Dissertations and Theses. 
Paper 872. 
https://doi.org/10.15760/etd.872 

This Dissertation is brought to you for free and open access. It has been accepted for inclusion in Dissertations 
and Theses by an authorized administrator of PDXScholar. Please contact us if we can make this document more 
accessible: pdxscholar@pdx.edu. 







AN I\BSTRACT OF THE DISSERT!\TION OF [Ionald Sar'd j'Jilcox fer the Doctor 

of Philosophy in System Science presented r<:a.rch �1�0�~� 1980. 

THOle; StD.bi'lity and f{cs"ll'i2nce in �~�!�.�1�'�;�~�i�n�E�S�S� Systems. 

APPROVED BY �~�l�E�f�'�m�E�R�S� 0:- THE 

The purposes of this research report are (1) to intr0duce into 

financial �m�a�n�a�g�e�l�n�~�n�t� �t�i�H�~�(�'�I�'�Y�,� the �c�:�m�c�e�~�i�:�s� of stability, �r�e�~�i�l�i�t�~�n�C�e� and 

... , t' f' 1 '" +' ' {2',1 f ., t' f' S l,ea<'l.\' :: 'atE: rem �g�E�n�f�:�:�r�~�,� sys l.E:ms .neary: to 'ormu I c' e r!j.'po'::n2ses 

about the �r�~�l�a�t�.�~�o�n�s�h�i�p�s� among rate of Y'eturn, busins5s �r�i�s�'�(�~� stability 

and resiliencE (1,S exhibited by business systems, (3) to construct Cjuant-

Hiable surY'ogat.es for thesE: concepts in �t�E�!�r�m�~� of the financial opera-

ting characteristics af business systems and (4) to test the hypath2ses 

with an appropriate statistical methodology. 

Business systems are investigated from two difforent perspectives 

or �'�!�e�\�!�(�:�l�~� of �i�1�g�~�j�r�2�g�a�t�i�c�n�.� Tht: first levc'!'tn'd'ts eaCh 'lndividuet': finn 

as the busin0SS system. The second level aggreuates the inJividua1 



By applying this model at both levels, we can generate two du-

plicate sets of six hypotheses, one set for individual firms and one 

set for industries. The six hypotheses are: (1) BI.!siness Risk and 

Rate of Return are negatively correlated, (2) Resilience and Rate of 

Retur'n are negatively correlated, (3) Stability and Rate of Return 

2 

are positively correlated, (4) Business Risk and Resilience are pos-

itively correlated, (5) Resilience and Stability are negatively cor-

related and (6) Stability and Business Risk are negatively correlated. 

The theoretical contribution of this research project derives 

from the integration of general systems theory and financial manage-

ment theory. The integration is based on equating the rate of return 

from financial theory with the steady state from systems theory. 

Business risk is defined in terms of the relative fluctuation in the 

rate of return over time. Stability is that property of a system 

that allows the system to maintain a steady state in spite of small or 

temporary perturbations to the system. Resilience is that property 

of a system that allows the system to maintain a steady state in spite 

of large or permanent perturbations. 

The empirical contribution of this research project is the de-

termination of statistical relationships among rate of return, business 

risk, stability and resilience within business systems. 

The raw data collected for thi s study were deri ved from the Com-

pustat II tape files available at Idaho State University. These files 

contain financial data on several thousand industrial and non-indus-

trial companies listed on the major stock exchanges and Over··the-

Counter stock exchanges. 
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The diagram above summarizes the statistical results of this re-

search project. The numerical values superimposed upon the connecting 

lines are the statistical results of the tests of the twelve hypotheses 

and represent respectively; the spearman rank correlation coefficient/ 

level of significance for firms (F) and industries (I). The empirical 

results confirmed the postulated relationships. 
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CHAPTER I 

INTRODUCTION 

STATH1ENT OF THE PROBLEr~ 

The b/entieth century has been a period of growth in size and 

complexity for organizations in all fields - business, government, 

military, education, religion and medicine. He have become an 'or-

ganizational society' in which an increasing proportion of all activi-

ties occur within the boundaries of a complex social structure. 

Historically, minimal consideration of problems of organiza-

tional interface and environmental relations has been due primarily to 

the traditional closed systems view emphasized in both management and 

ecollomi c theory. In the past, management theory \'Jas concerned with 

internal structural relationships and with problems of integration and 

task performance. Economic theory assumed that the business organiza-

tion could pursue its activities autonomously and that the marketplace 

would serve to integrate the activities of many firms. 

Modern scholars view a business organization as an open socio-

economic system in interaction with its environment. Increasingly, 

organizations will operate in an ever changing and uncertain environ-

ment, a turbulent environDent, one in"which the accelerating rate of 

change and complexity of ·interacting elements exceed the ability of 

the system's prediction and control mechanisms. The dynamic processes 



arising from the field itself create significant variances for the 

component systems. The future must bring increasing emphasis on the 

problems of system-environment relationship. 
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In systems theory, the terms 'open' and 'closed' are derived 

from theY'modynami cs and have certain techni cal criteri a associ ated 

with their meaning and usage. In this paper, and in the papers re-

viewed, these terms are used in a metaphorical sense, not in the tech-

nical sense of thermodynamics. The metaphorical use of these terms 

can help us gain insight into organizational behavior of business sys-

tems. The fundamental difference between these two points of view, 

open and closed, involves respectively the interaction or non-inter-

action of the system with its environment, i.e., the system is open 

to a flow of matter, energy and information to and from its environ-

ment or the system is closed to any flows between itself and its en-

vironment. 

In traditional financial management theory, measures of corp-

orate performance have been expressed in terms of the financial opera-

ting characteristics of the organization and are essentially derived 

from a closed system view with the emphasis on internal parameters of 

performance. 

The task of financial management has been to maximize the owner's 

equity guided by a two parameter model, rate of return and the statist-

ical variation in the rates of return (risk). The use of these two 

parameters does not explicitly address the issue of measuring external 

forces in conjunction with internal responses of the organization. 

Can we' measure the impact of environmental change on business 

organizati6ns? Can we measure the responsive capabilities of organi-
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zations? Can we discover parameters that can be used to monitor these 

system-environment relationships? 

It is the task of this research to address these issues. One ap-

proach to this problem can be derived from general systems theory. The 

general systems view is based on the idea that substantive differences 

in systems lie in the way they are organized, in the particular mech-

anisms and dynamics of the interrelations· among the parts and with the 

environment. A goal of systems research is to discover structural and 

functional similarities between substantively differing systems. 

The theoretical thrust of this res~arch is to discover concepts 

already existant in general systems thinking that might be applied to 

financial man~gement theory. If successful, this will permit us to 

better understand and measure the relationships between a business 

organization and its environment. This application of ideas from gen-

eral systems theory is based on the research of various systems writ-

ers who have discovered concepts in non-business systems that might be 

applied analogously to business systems. The results of this research 

suggest that the concepts of steady state, stability and resilience 

can be applied both theoretically and empirically to business systems. 

Before applying systems concepts to business organizations, we 

must ascertain whether or not individual firms and ind~stries meet the 

criteria of 'systemness'. A system is defined as a set of interrelat-

ed components parts organized to achieve a common objective or purpose 

and that can be differentiated from its environment through the con-

·cept of a boundary. 
A business firm can be d~fined as a set of interrelated depart-
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ments and functions organized to maximize the wealth of the owners and 

can be differentiated from its environment both physically and' con-

ceptually; i.e., the physical being of the firm is obvious and the 

'conceptual being of the firm is recognized as a legal entity circum-

scribed by its government issued charter to engage in certain business 

pursuits. A business firm is considel~ed to be a valid system by many 

writers, [16,17,22,45,55,74,82,83,84,85J." 

The relationships among the aggregated firms, industries, is 

more tenuous than within a firm. These aggregated firms do drm·J from 

a comnon pool of skilled labor, raw materials, management personnel, 

capital, machinery and equipment. The aggregated firms engage in pro-

ducing simila~ products or services to meet the demands of a common 

rnal~ket • 

Both financial analysts and government regulatory bodies aggreg-

ate industry data for the purpose of analysis and regulation. Federal 

and state governments are organized in terms of regulatory agencies 

pertinent to specific industries. This is apparent in the names of 

these agencies. As some examples; the Federal Communications Commiss-

ion, Interstate Commerce Commission, Food and Drug Administration, 

Federal Aviation Administration, Public Utilities Commissions, etc. 

The establishment of a common purpose and defini'tion of a con-

ceptual boundary for an industry would provide only a tenuous argument 

as a systemic property. 

For this reason, the inclusion and analysis of industrY-\'1ide 

'data is offered more in the nature of a statistical argument based on 

the averages of an aggregated ~opulation of firms. 



Significance of Research 

The significance of this research is presented in terms of the 

interests of five major groups; debtors, investors, managers, govern-

ment regulatory agencies and scholars. 
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The following is a general statement as to the possible signifi-

cance of this research to each of the groups . 

Debtors are primari 1,Y concerned wi th the probabi 1 i ty of repay-

ment of debt by borrowers. Debtors are interested in a measure of the 

uncertainty surrounding the ability of a firm to repay borrowed funds. 

The ability to measure quantitatively the relationship between a sys-

tem and its environment would provide added information to a potential 

debtor to aid in his decision making. The impact of environmental 

forecCl,sts on a spedfic firm would be valuable information as input 

to debtor decisions to risk their funds. 

Investors are interested in maximizing their own wealth through 

investment incorporate stocks. They are concerned \'lith measures of 

the ability of a firm to pay dividends and with the price appreciation 

of their stock. Investors range the gambit from speculative to con-

servative. The concepts of stability and resilience and their quanti-

fication in terms of the financial operating characteristics of a firm 

would enhance the buying and selling decisions of investors. Specula-

tors would quite likely be interested in stocks that v.Jere very sensi-

tive to environmental changes, highly ,volitile stocks. Conservative 

investors would prefer a stable stock, one that is relatively less 

sensitive to ~nvironmental changes. 

The use of the concepts of stability and resilience can create 
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a greater awareness for managers of the importance and impact of exter-· 

nal factors present in the environment, factors over which the manager 

has no control. By recognizing this reality and studying the empirical 

correlations among rate of return, business risk, stability and resil-

ience, the manager can use these ideas as input for better decision 

making and as parameters for measuring and monitoring the responsive 

capabilities of the organization to environmental change. 80th stra-

tegic and tactical levels of planning can incorporate these concepts 

and their impact on the system-environment relationship. 

Government regulatory agencies. are concerned \'Jith establi shing 

minimal, yet adequate regulations, to promote a stable, competitive, 

capitalistic economy fair to both producers and consumers. The re-

sults of this research would help select those industries that are less 

stable for greater scrutiny. 

Scholars are interested in how and why business organizations be-

have as they do when operating in turbulent environments exemplified 

by uncertainty and lack of control over many of the factors that in-

fluence corporate performance. Scholars are concerned with the selec-

tion and quantification of corporate operational characteristics, cau-

sal relationships and the degree of sensitivity of one factor to anoth-

er. This research will help categorize firms and industries as to 

their respective degrees of stability and resilience. This can guide 

future research into why certain firms or industries exhibit greater 

or lesser degrees of these characteristics. Because of the growing 

complexity and accelerating rate of change exhibited by the environ-

ment, greater emphasis on environmental impacts and business responsive 
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capabilities will be essential to the understanding of the dynamics of 

business behavior. 

APPROACH 

The course of this research report is (1) to introduce into fi-

nancial management theory, the concepts of stapility, resilience and 

steady state from general systems theory, (2) to formulate hypotheses 

about the relationships among rate of return, business risk, stability 

and resilience as exhibited by business firms and by business indus-

tries, (3) to construct quantifiable surrogates for these concepts ex-

pressed in terms of the financial operating characteristics of business 

systems and (4) to test the hypotheses with an appropriate statistical 

methodology. 

Figure 1 represents the two parameter financial management mo-

del ~ the three parameter systems model and the four parameter integrat-

ed nlodel proposed in this research project. This integrated model de-

rives from equating rate of return and steady state within the context 

of a business system. 

Business systems are investigated in this report at two levels 

of aggregation. The first level treats each individual firm as the 

business system." The second level aggregates the individual firms in-

to their respective industries based on the United States Department 

of Commerce's Standard Industrial Classification code, SIC. 



FINANCIAL MANAGEMENT MODEb SYSTEMS r~ODEL 

( RISK )+------I( RETURN) 

STABILITY 1---# RESILIENCE 

COMBINED SY~TEMS-FINANCIAL MODEL 

RISK 

o 

STABILITY RESILIENCE 

..E..i9..lIre 1. Integration" o.f financial management model 
and general systems model. 

8 
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HYPOTHESES 

Figure 1 also illustrates the six hypotheses that can be derived 

from the six possible pair-wise combinations among the four parameters 

of the integrated model. These six hypotheses are represented on the 

model by the lines connecting each set of parameters. The symbolic 

signs (+ and -) associated with each pair of parameters represent the 

direction of correlation hypothesized between each pair of parameters. 

By applying this model both to business firms and to business indus-

tries, we can generate duplicate sets of six hypotheses, each of which 

is subjected to statistical testing as part of the empirical portion 

of this research project. 

The six ·hypotheses depicted in Figure 1 are: (1) Business Risk 

and Rate of Return are negatively correlated, (2) Resilience and Rate 

of Return are negatively corl~elated, (3) Stability and Rate of Return 

are positively correlated, (4) Business Risk and Resilience are posi-

tively correlated, (5) Resilience and Stability are nega.tively corre-

lated and (6) Stability and Business Risk ay'e negatively correlated. 

Of these six sets of hypotheses, it must be stated explicitly 

that only three of the sets are independent hypotheses. Once three of 

the hypotheses have been established, the other three logically follow 

on mathematical grounds; they are implicitly defined in the process of 

defining the first three hypotheses. The non-primary or dependent 

hypotheses are included in this study and empirically tested in the 

nature of a control. They ought to be true if the· primary hypotheses 

cannot be rejected. 
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ORGANIZATION OF THE STUDY 

Chapter II presents a review of the literature and the derivation 

of the theoretical and operational definitions of the parameters de~ 

picted in Figure 1. Since many of the readers of this research 

report may not be familiar with both financial management and general 

systems theory, a condensed version of each is included in this chapter. 

Chapter II begins with a summal~y of financial management theory. 

This is follo\'Jed by a review of the financial literature from which we 

have distil"led conceptual definitions of the terms; rate of return and 

business risk. With these conceptual definitions as guides, quanti-

fiable surrogates were selected, comprised of pertinent financial 

operating characteristics of a business system. 

The latter part of Chapter II presents a simplified summary of 

general systems theory as it appiies to this research, repoy't. This is 

followed by an extensive review of the literature from a wide variety 

of disciplines since systems theory cuts across many disciplines. The 

articles and books reviewed in this section were selected as relevant 

to the task of deriving conceptual definitions of stability, resilience, 

and steady state; other systems concepts that are supportive or comple-

mentary are also discussed. The objective of this task was to discover 

a definitional consensus from among the writings of most of the re-

viewed scholars as to the meaning of the terms; stability, resilience 

and steady state. 

Using these conceptual definitions in the context of a business 

organization, ~uantifiable surrogates were defined in terms of the 

financial operating characteristics of a business firm. 



Chapter III presents the method of research employed in this 

research report. Included in this chapter are the nature and source 

of the raw data, the rationale for the selection of the firms and 

industries to be investigated, the manipulation and analysis of the 

data, the statistical treatment of the data and the formal- presenta-

tion of the twelve hypotheses. 

Since the essence of this dissertation is the development, 

presentation and interpretation of rather extensive numerical data, 

the main body of Chapter IV presents tabular and graphical summaries 

of the findings rather than the entir~ detail of the findings which 

are found in the appendices. 

11 

Conclusions, limitations and some suggested Qvenues for further 

research are summarized in Chapter V. 



CHAPTER II 

REVIHI OF THE LITERATURE AND DEVELOPf1ENT OF DEFINITIONS 

FINANCIAL MANAGH1ENT THEORY 

Introduction 

Financial management theory is concerned with the task of 

balancing risk and return in order to maximize the market price of 

the owner's equity. The financial manager is involved in three main 

functions: financial planning, managing assets and raising funds, 

[2, p. 19J. 

The planning function entails (1) the maintenance of sufficient 

cash flow to finance current operations, that is, to maintain an opti-

mum amount of working capital, and (2) to provide the funds for the 

long term plans of the corporation, capital budgeting. Most firms 

operate in a turbulent environment, an environment of uncertainty, 

therefore the financial manager must not only optimize the use of funds, 

but he must also maintain sufficient flexibility in financial arrange-

ments to cope with unforeseen developments. 

Managing assets requires the allocation of funds for and among 

various assets utilized by the firm in performing its function of 

maximizing the wealth of the firm. 

Raising funds to provide large amounts of cash to finance 

corporate operations and major changes in corporate operations requires 

the acquisition of funds from outside the business from investors and 

debtors. This choice of capital structure, this mix of debt and equity 
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capital, has a multiplier effect on both the return to investors and 

the risk level of the firm, [3, p. 471J. The' use of financial leverage 

to increase the return to owners also increases the risk or uncertainty 

of the return. 

Invested capital (long term debt plus owner's equity) provides 

the source of funds, assets reflect the use of funds. Balancing short 

term and long term goals, optimizing the use of funds while maintaining 

flexibility and balancing risk against return are the goals of financial 

management theory. 

If the objective of financial management is to maximize the 

market value of the owner's equity, what are the determinants of market 

value? Owners prefer more cash to less cash, cash sooner rather than 

later and cash inflows that have a small rather than a large variance. 

Any decision that affects the a~ount, timing or certainty of 

cash flows will also affect the market value of the owner's equity. 

The market price of a firm's common stock is a function of these three 

variables; the amount, timing and risk of cash flows. ' To simplify our 

model, assume that annual cash flows are uniform and extend far into 

the future. In this case we can say that the price of the common stock 

is a function of the amount and risk of cash flows. We can show that 

the larger the amount of cash flows, the higher the price; the higher 

the risk, the lower the price. This relationship can be depicted as: 

where; 

P = A/k 

P = price of common stock 

A = uniform annual cash flows 

k = discount rate (reflects risk level) 

This'model tells us that if we wish to raise the market price, 



ceterus paribus, we must either increase.the level of anhual cash 

flows, A, or reduce the risk of obtaining those flows, k. The choice 

is a compromise between risk (variance in cash flows) and return 

(how much cash and how soon), [3, p. 117]. 

1-4 

Financial management theory is then essentially a two parameter 

model encompassing risk and return. Financial scholars generally 

agree that a business organization's after-tax earnings risk can be 

represented by the statistical fluctuations in the firm's after-tax 

return on common equity or the after-tax earnings per share. 

Financial management theory has adopted this concept of risk 

(variance in t~e possible outcomes) and has applied it in diverse ways 

to measure the risk associated with past financial behavior and to 

estimate future returns and future risk, the latter being a basic 

tenet of capital budgeting theory, [3,6,24]. 

Researchel"S in capital market instruments define the concept of 

risk as the·estimated degree of uncertainty with respect to realization 

of expected future rates of return. The measure of uniformity of rates 

of return commonly employed has been the standard deviation of the con-

secutive yearly rates of return. 

This measure of dispersion around some measure of central ten-

dency has been used by Markowitz [26J, Lintener [27J, Sharpe [28J, 

Baumol [29J, and others. Each of these investigators has focused on 

the uniformity of the rate of return of the investo}' as the relevant 

variable in an attempt to measure risk~ 

Archer and D'Ambrosio [30, p.71J questioned the use of the 

standard deviation, and implicitly, the variance as used by the above 

investigators, because there was a tendency for the mean of the rates 
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of return to increase with increasing pOQrness of grade of the security. 

In this case, the coefficient of variation may be considered 

preferable to the standard deviation as an appropriate measure of the 

~ispersion of investment outcomes. Archer and DIAmbrosio [30,p.7l] ex-

plain the reason for this as: 

The problem with the standard deviation of the rate of 
return as a measure of risk is that it does not reflect the 
magni tude of the expected outcome. To allow for thi s, we 
should be more properly concerned With relative dispersion. 
Only by such a relative measure are vie able to make mean-
ingful comparisons of risks existent in differing invest-
ments. To make standard deviations comparable we may 
express them in relation to these respective means, i.e., 
the coefficient of variation. 

Weston and Bri~ham [6, p.348J also discussed this problem and stated 

that the traditional procedure for solving the problem is to use the 

coefficient of variation. 

Financial scholars generally agree [4,24,31J that a business 

organization's aftel~-tax earnings risk can be expressed by the statis-

tical fluctuations in the firm's after-tax earnings per share. 

This risk has been partitioned.by financial scholars into (1) 

business risk and (2) financial risk [3,4,5,6J. Business risk is 

most often represented by some fon!] of stati sti cal fl uctuati on in the 

organization's earnings before interest and taxes, EBIT. Financial 

risk usually is represented by some form of financial leverage such 

as debt to equity ratio and the earnings to interest ratio. 

Business risk is represented by fluctuations in EBIT which,' 

in turn, depend on sales fluctuations magnified by operating leverage. 

Operating leverage refers to the relative amount of fixed costs used 

in operations and the impact of fixed costs on EBIT at different 

levels of sales units. 
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The degree of operating leverage is defined as the percentage 

change in EBIT (operating income) that results from a specific per-

centage change in units sold. Operating leverage measur~s the influence 

of changes in EBIT caused by changes in sales and is a function of the 

ratio of fixed to variable costs. 

where: 

The degree of operating leverage (DOL) can be expressed as: 

DOL = W(P-V)/(Q(P-V)-F), 

Q - Unit sales 

P '" Price/unit 

V= Variable Cost/unit 

F ::: Fixed cost. 

The impact of operating leverage can best be illustrated with 

a break-even graph which depicts the relationship of sales, costs and 

net operating income, EBIT. Operating cost can be partitioned into 

variable costs and fixed costs. Variable costs vary with production, 

fixed costs do not. 

In Figure 2a (break-even graph for EBIT), EBIT is the difference 

between the l~evenue 1 ine (R) and the total cost 1 ine TC. Total costs 

are the sum of variable costs (VC) and fixed costs (F). Two levels of 

fixed costs, F,and F2 produce two levels of total cost, TCl and TC2. 

Fixed costs are important because it will be shown that they induce a 

variability in EBIT that ;s greater than the variability in sales out-

put. 

The graph depicts a change in sales output from Ql to Q2. When 

fixed costs are Fl , EBITl is the difference between revenue (R) and 
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total costs, TCl represented on the graph as the distance "c" at Ql' 

At Q2' EBIT2 is depicted as the distance "d". The relative increase 

in EBIT associated with the increase in output from Ql to Q2 is equal 

to the ratio die. 

When fixed costs are increased to F2, EBITl is now the differ-

ence between revenue (R) and total costs, TC2 at sales level Ql' de-

picted on the graph as the distance "a". At Q2~ EBIT2 is depicted as 

the distance Ilb". The relative increase in EBIT associated with the 

increase in output from Ql to Q2 is equal to the ratio b/a. 

It is geometrically obvious that the ratio b/a is greater than 

the ratio die. In both of the examples, the relative change in sales 

output is identical. Any difference in the relative change in EBIT 

in relation to the relative change in sales must be due to a change 

in fixed costs since change in revenue and change in variable costs 

are the same for each example. This increase in fixed costs magnified 

the relative change in ESIT in relation to the relative change in 

sales output. Thus an increase in fixed costs, ceterus paribus, will 

create an increase ;n operating leverage. An increase in operating 

leverage will magnify fluctuations in sales to force an even greater 

fluctuation in ESIT. 

Figure 2a also illustrated the relation of the break-even sales 

quantity to fixed costs. If unit price and unit variable costs remain 

constant, then operating leverage is a function of the break-even 

point. The EBIT break-even point can be calculat~d: 



Q _ F _ F 
BE - P - V --C- wh2re; 

QBE is the break-even quantity 

C is the contribution margin (P-V) 

F is the fixed cost 

P is the unit price 

V is the unit variable cost. 
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Operating leverage is a function of fixed costs. The break-

even point is a function of fixed costs, therefore, operating leverage 

can be defined in terms of the break-even 'point. 

The degree of operating ,leverage (DOL), as a surrogate for 

operating leverage, has been traditionally expressed as the ratio of 

, relative change in EBIT to the relative change in sales revenues, 

[6, p. 79J. This surrogate has been s~verely criticized [7,8,9,10,11J, 

because it fails (denominator becomes zero) at the break-even point, 

however it is generally agreed that operating leverage will increase 

with relatively higher levels of fixed costs. 

We conclude that business risk (fluctuations in EBIT) can be 

defined as a functi on of fl uctuati on in sales magni fi ed by the degree 

of operating leverage, which in turn can also be expressed as a function 

of the break-even paint, QBE' 

Business Risk = f(L.\S, DOL) or, 

Business Risk = f(L.\S, QBE)' 

The higher a firm's EBIT break-even point, the higher its bus-

iness risk, ceterus paribus. 
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As variation in sales can be magnified through operating lever-

age into even greater variation in EBIT, so can variation in EBIT be 

magnified through financial leverage into even greater variation in 

earnings before taxes, (EBT). Financial leverage exists whenever funds 

a're borrowed and fi xed payments requi red in the form of interest, 

[3,pp. 46-52; 6, p.687]. 

The impact of financial leverage can be illustrated also with a 

break-even graph analogous to the explanation of operating leverage. 

In Figure 2b earnings before taxes (EBT) is shown as the difference 

between the revenue line and the total cost line. Total costs are the 

sum of ope~ating costs plus interest costs. Our graph shows two dif-

ferent levels of interest cost; I, and 12. This generates two differ-

ent levels of total cost, Tl and T2. Fixed interest costs are critical 

becal1se it \'lill be shown that they induce a variability in EBT that is 

greater than the variability in EBIT. 

The argument is identical to that presented for operating 

leverage and therefore will not be repeated. An increase in fixed 

interest costs, ceterus paribus, will create an increase in financial 

leverage which \,/i11 magnify fluctuations in EBIT to produce even 

greater fluctuations in EBT. Just as the fulcrum that provides oper-

ating leverage is the fixed portion of operating costs, so the fulcrum 

that creates financial leverage is the fixed interest cost for the use 

of funds. 

The EBT break-even graph in Figure 2b also illustrates the 

effects of fixed interest costs on the break-even point. Financial 

leverage is a function of fixed interest cost, therefore financial . 
leverage can be defined in terms of the break-even point. 



22 

The impact of the corporate tax rate operates in the opposite 

direction of operating and financial leverage. An increase in the 

corporate tax rate will diminish the variability in net earnings (total 

risk). This can be readily seen in the qualitative relationship: 

Total Risk = (Sales fluctuation X Degree of Operating 

Leverage X Financial Leverage X (1 - tax rate)). 

We conclude that business'risk is a function of sales fluctua-

tions and operating leverage; financial risk is a function of financial 

leverage and business risk; total risk is a function of business risk, 

financial risk and the corporate tax rate, [3, pp.37-53; 6, p.683]. 

Business Risk and Rate of Return 

Our concern is with business risk and its relationship to the 

rate of return, stability, resilience and equilib"r'ium state of a a busi-

ness organization. Solomon [5, p.7l] defined business risk:-

The quality of the expected stream of net operating 
earnings depends on a complex of factors which we can 
refer to as business uncertainty (risk). These factors 
include general expectations with respect to over-all 
economic and political trends, specific expectations 
about the particular regions and markets within which 
the company acqui res resources and se 11 sits products, 
and the speed and flexibility with \'lhich the company 
can lower its total operating costs when total revenues 
decline. All three factors interact, and their combined 
effect determines the 'level of uncertainty (risk) or 
quality \·,hich is attached to anticipations about the 
future flow of net operating earnings. 

The use of debt ... increases the degree of uncertainty 
The additional uncertainty is caused by the financial 

policy used and we will refer to it as financial uncer-
ta i n ty ( ri s k ) . 

Hippern [32, pp.13-22] defined business risk as the culmination 
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of the effects of all those factors other than financing transactions 

which determine the uncertainty of a firm's "income stream. 

Weston and Brigham [6, p.663J defined business risk as the in-

herent uncertainty or variability of expected pre-tax returns of the 

firm's portfolio of assets using the probability distribution of 

returns on the firm's assets, EBIT/TA. They further defined financial 

risk as the additional risk that is induced by the use of financial 

leverage expressed as the "ratio of total debt to total assets or to 

the total value of the firm. 

As stated previously, it is generally accepted that business risk 

is a function of sales fluctuations magnified by operating leverage. 

There seems to be no consensus of opinion in the financial community 

nor generally accepted surrogate to represent business risk. A perusal 

of the writings of many financial schqlars uncovered a variety of pos-

sible "'Jays to quantify business risk. 

Rao [34J used the relative deviation of a firm's annual growth 
. rate in EBIT from the compound growth rate oVer time as a measure of 

business risk. Gonedes [35J work supports this approach. Rao further 

concluded that firms in the same industry tend to have similar risk 

levels, Equivalent Risk Hypothesis, (ERH). 

The ERH is also supported by the work of Sch\'Jartz and Aronson 

[36J, Scott [37J, Scott and Martin [38J and Gonedes [35J. Contrary 

evidence has been presented by Remmers, et ale [39J, Toy [40J and 

Wippern [32]. 
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Everett and Schwab [41J concluded that (1) variance alone was 

not sufficient as a measure of risk (2) that the risk-return relation-

ship is not linear (a conclusion suppor'ted by the findings in this 

research report) and (3) that risk rejection rates are not always 

greater than the riskless rate. 

Brealy [105, p.51J also found that higher risk stocks have not, 

on the average, provided their owners with commensurately higher re-

wards. This finding is compatible with the findings of this disserta-

tion whe}'ein business dsk and rate of return were found to be nega-

tively correlated, not positively correlated as postulated by many of 

the financial scholars. 

Lev [42J used the standard deviation of monthly returns on 

common stock as a measure of risk, defined operating leverage as a 

function of the ratio of fixed costs to variable costs and further 

. stated that business risk was a function of operating leverage. 

Gahlon and Gentry [33, p.3] defined total corporate risk as the 

coefficient of variation of common stock earnings. The model they 

used defined total corporate risk as the product of coefficient of 

variation of sales times degree of operating leverage times degree of 

financial leverage. Implicitly business risk is measured as the 

coefficient of variation of sales times the degree of operating lever-

age. 

Gahlon and Gentry [33J attempted to measure the relative con-

tributions of sales volatility and operating leverage to a firm's 

business risk. Idol [31] indicated that Gah10n and Gentry failed to 

include an analysis of potential covepiance effects between these two 


