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(ABSTRACT) 

The literature on agency theory has generally modelled and tested the firm’s dividend 

and capital structure decisions separately. In this dissertation, a model is developed 

based on agency cost considerations and dividends as a means of controlling equity 

agency costs, which simultaneously determines the optimal capital structure and payout 

rate for firms. However, to the extent that alternative, non-dividend mechanisms exist 

across industries and industry groups that may either diminish or nullify the effect of 

dividends in controlling equity agency costs, simultaneity is not predicted to be universal 

but a function of industry characteristics. This central hypothesis is tested on three in- 

dustry groups: industrial firms, banks and electric utilities. Banks and utilities are regu- 

lated. Industrials are not regulated but are subject to other equity agency cost 

controlling mechanisms like the threat of takeover and incentive-based compensation 

packages. As hypothesized, the results for industrials show no simultaneity in the sub- 

sample where these other mechanisms are present, and simultaneity in the subsample 

where dividends are the dominant mechanism. For banks and utilities no simultaneity is 

found since regulation, through its effect on the debt agency cost curve of firms in these 

industries effectively precludes its occurrence.
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Chapter 1 

Introduction 

Traditionally, the investment, financing and dividend decisions of the firm have been 

modelled as independent decisions. In fact, the dividend puzzle has been stated as: “what 

is the effect of a change in cash dividends paid, given the firm’s capital budgeting and 

borrowing decisions?” More current theories of corporate finance, however, recognize 

interactive nature of these decisions. Easterbrook (1984) postulates that “Dividends exist 

because they influence the firms’ financing policies, because they dissipate cash and in- 

duce firms to float new securities.”? In this framework, the paying of dividends induces 

the issuance of new securities resulting in capital market monitoring and consequent re- 

duction in agency costs. However, the use of dividends as a mechanism to reduce equity 

agency costs is not itself without a cost. The cost takes the form of underwriter fees and 

drop in stock prices associated with new equity financing. 

1 Easterbrook (1984), quoting from Brealey and Myers (1981). Italics in original. 

2 Italics in original. 

3 See Myers and Majluf, 1984, and Smith, 1986. 
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In the signalling based models of Bhattacharya (1977), Miller and Rock (1985), John and 

Williams (1985), and Ofer and Thakor (1987), cash disbursements in the form of divi- 

dends or stock repurchase convey positive information about the firm’s prospects and 

are perceived as ‘good news’. The predictions of these models are empirically supported 

in studies, among others, by Aharony and Swary (1980) and Asquith and Mullins (1983) 

for dividends, and Vermaelen (1981) for repurchases. These studies report a significant 

positive market reaction to the announcement of an unanticipated increase in dividends 

or stock repurchases. However, given cash flow constraints, if dividend increases result 

in subsequent issuance of equity or dividend reductions, these announcements are re- 

ceived as ‘bad news’ and have a negative impact on stock prices. An awareness of these 

results leads Asquith and Mullins (1986) to state: “It should be apparent that decisions 

concerning dividends, repurchases and equity issues are interrelated. These decisions 

must be determined jointly to avoid paying the cost inherent in violating the cash flow 

constraint and reducing dividends and/or issuing equity.” Thus, in both the agency cost 

framework where monitoring benefits are traded off against issuance costs and in the 

signalling framework where the value of the signal is traded off against issuance costs, 

dividend and financing decisions are interrelated. 

The information asymmetry/adverse selection model of Myers and Majluf (1984) also 

links the firm’s dividend and financing decisions. The model predicts that firms with a 

high degree of information asymmetry place a higher value on financial ‘slack’, or 

internal funds, and have a preference for low dividend payout and high internal equity 

financing. However, while the agency and signalling theories are consistent with the 

notions of optimal dividend payout ratios and optimal capital structures, the adverse 

selection model only predicts a ‘residual’ dividend and an optimal ‘pecking order’ of fi- 

nancing. 
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Although Easterbrook (1984) links the firm’s dividend and financing decisions in an 

agency framework, the literature on agency theory has generally modelled and tested 

these decisions independently. Rozeff (1982) ignores the (optimal) capital ratio con- 

straint in arriving at a specification for the optimal payout ratio at which the marginal 

benefit of reduced agency costs through dividend induced capital market monitoring is 

equal to the marginal issuance cost. Jensen and Meckling (1977) ignore the dividend 

decision in arriving at the optimal capital structure at which the marginal equity agency 

cost is equal to the marginal debt agency cost and total agency cost is minimized. Rozeff 

(1982) tested his specification using proxy measures for equity agency costs and issuance 

costs on a cross-section of 1000 industrial firms across 64 industries and concluded that 

the dividend policy of industrial firms was consistent with the agency hypothesis. 

Crutchley and Hansen (1989) also concluded that for industrial firms both the Jensen 

and Meckling model and the Rozeff model were valid. 

These studies, however, have not specifically examined the simultaneity of optimal divi- 

dend and capital structure decisions. Furthermore, by testing the models on a large 

sample of heterogeneous industries, the studies do not examine the relationship between 

the nature of industry-specific characteristics and the simultaneity of decisions. To the 

extent that the dividend mechanism for controlling equity agency costs is expensive and 

that other, more cost-effective mechanisms (e.g. regulation, takeover market, incentive- 

based compensation packages and the managerial labor market)* may be available to 

particular industries or industry sub-groups, the dividend decision may not be primarily 

based on considerations of minimizing equity agency costs. If it is not, then the dividend 

and capital structure decisions, in an agency framework, will not be simultaneous. Thus, 

the existence of the simultaneity of these decisions in an agency cost framework is ex- 

4 See Jensen(1986), Fama(1980) 
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pected to be a function of firm characteristics, in particular, the availability and effec- 

tiveness of non-dividend mechanisms for controlling equity agency costs. 

The overall approach of this study is the interactive nature of the firm’s dividend and 

capital structure decisions in an agency theoretic framework for a cross section of in- 

dustries. This objective is in keeping with Asquith and Mullins’ (1986) assertion that 

“\.future research needs to focus on the interrelated nature of major financial 

decisions.” The specific objective of this study is verifying the existence of a relationship 

between industry characteristics and the degree of interaction between these decisions. 

The research strategy is to: 

1. Integrate the models of Rozeff and Jensen & Meckling and arrive at a simultaneous 

equations specification for the dividend payout and capital structure decisions. 

2. Test the relationship between industry characteristics and simultaneity by estimating 

the model separately for a diverse group of industries: the manufacturing industry 

as a whole, subgroups within the manufacturing industry, the utility industry, and 

the banking industry. 

Given the acknowledged problem of ascribing specific functional forms to debt and eq- 

uity cost curves, the development of the model, like those of Rozeff for dividend payout 

and Jensen and Meckling for capital structure, is graphical and descriptive in nature. 

Under the premise that firms have optimal capital structures they try to maintain, 

agency costs of equity are traded off against the transactions costs of new financing, as 

in Easterbrook (1984) and Rozeff (1982), at various capital structures (debt levels), and 

the sum of these two costs minimized at all these debt levels. The locus of these mini- 

mum sums forms the equity agency cost curve of the Jensen-Meckling framework, in 
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which the agency costs of debt and equity are traded off and the total agency cost (the 

sum of debt, equity and transactions costs) minimized. The debt level at which these 

costs are minimized is the firm’s optimal capital structure. This optimal debt level has, 

corresponding to it a payout rate at which the equity agency and transactions costs were 

minimized and is the optimal payout rate. That is, dividend policy determines the equity 

agency cost curve, which when traded off against the debt agency cost curve so as to 

minimize total costs, determines the optimal debt ratio which immediately determines 

the optimal payout rate. Thus, the firm’s dividend and capital structure decisions are 

simultaneously determined in an agency-theoretic framework, based on the minimization 

of total agency costs. 

As discussed earlier, simultaneity of the dividend-capital structure decision in an agency 

framework is, in principle, a function of industry characteristics. Consequently, the 

characteristics of three industry groups are examined for their effects on simultaneity. 

In the case of industrials, some subgroups of firms operate where factors such as the 

threat of takeover and incentive-based managerial compensation packages might serve 

as alternative mechanisms to align management interests with those of shareholders. 

To determine whether these factors are indeed significant in diminishing the role of div- 

idends in reducing agency costs we, test for simultaneity of the dividend and capital 

structure decisions first on the whole sample of industrials and then on subgroups 

stratified according to the availability of these alternative mechanisms. For the subgroup 

of firms with a high (above sample average) incentive component in the compensation 

package and a high takeover threat, measured by the presence of single large outside 

shareholdings (in excess of 5%), simultaneity is not expected. For the subgroup of firms 

low in these attributes, the absence of non-dividend mechanisms dictates a more impor- 
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tant agency rationale for dividends and simultaneity is expected. The empirical results 

support the hypotheses for both subgroups. 

Unlike the industrial firms, electric utilities are regulated and the fact of regulation along 

with intrinsic differences in the industry characteristics result in equity and debt agency 

cost curves for utilities that are different from those of industrials. Regulators, as short- 

term political appointees are agents of ratepayers and are more likely to be responsive 

to pressure from the ratepayers than to the needs of shareholders. Thus regulation in- 

troduces a regulator-shareholder conflict in addition to the manager-shareholder con- 

flict. At the same time, regulation takes away the threat of takeover as a mechanism for 

monitoring the potentially larger equity agency costs. It is also empirically observed that 

compensation for utility managers As associated with sales rather than with stock price. 

Thus compensation packages as a monitoring mechanism are not effective for utilities. 

Finally, the costs of issuing equity are, at least partially, passed on to ratepayers making 

the dividend mechanism cheaper for utilities relative to industrials. Overall, regulation 

increases equity agency costs, reduces the availability of non-dividend mechanisms and 

makes the dividend mechanism cheaper. It is therefore hypothesized that, for utilities, 

the dividend decision is driven primarily by considerations of minimizing equity agency 

costs by inducing capital market monitoring of both managers and regulators at a low 

cost to shareholders. With respect to debt agency costs, however, the capital investment 

characteristics of the industry, and the fact of regulation, are likely to render these costs 

insignificant. Utility managers have a very limited investment opportunity set and 

therefore have limited opportunity to shift wealth from bondholders to shareholders 

through underinvestment or through unanticipated increases in asset risk. Further, 

regulation reduces the potential debt agency costs of bankruptcy. If the debt agency 

costs are insignificant then, unlike the dividend decision, the utility’s capital structure 
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decision is not based on agency cost considerations, and no simultaneity is expected in 

an agency framework. The empirical results support the absence of simultaneity and the 

insignificance of debt agency costs but, unexpectedly, fail to find a significant association 

between the dividend decision and agency cost variables. 

The banking industry too is subject to regulation. A large portion of industry liabilities 

comprising most of its deposits, are insured by the Federal Deposit Insurance Corpo- 

ration (FDIC), with the result that the FDIC has a strong interest in ensuring that banks 

not take undue risk. Several researchers, notably Buser, Chen, and Kane (1981), Furlong 

and Keeley (1987) and Arshadi (1989) investigate the propensity of banks to make high 

risk loans, the agency problem that such behavior represents, and the role of capital 

regulation in controlling it. Buser, Chen, and Kane note that: “...the need to establish 

regulatory disincentives to bank risk-taking is at the heart of the controversy over the 

adequacy of bank capital and the ability to close risky banks...” In order to limit man- 

agerial incentives to assume high risk levels, the FDIC sets capital standards that banks 

are obliged to maintain. Bank capital also serves to limit FDIC expected losses by lim- 

iting the probability of a bank failure. Since depositors, for the most part, consider their 

deposits risk-free, any wealth that is expropriated as a result of excessive risk taking by 

the banks’ managers comes from the insurers of deposits, thereby putting the full onus 

of monitoring on the FDIC. This is exacerbated by the fact that the FDIC cannot di- 

rectly limit the amount of liability, in the form of deposits, taken on by the bank. Fur- 

ther, banks do not go through a capital market monitoring process when they take 

deposits because there are no investment bankers or other monitoring bodies involved. 

The only recourse the FDIC has, then, is to demand a capital level that is some per- 

centage of the banks assets and so limit the bank from taking on more deposits than its 

capital can safely support. The part played by regulators, however, is not as simple as 

Introduction . 7



it appears at first glance. If we assume that regulators act to maximize their own objec- 

tive functions, then a conflict can arise between regulators and shareholders when regu- 

lators attempt to impose capital levels on banks that will minimize the probability of 

failure so as to prevent all the externalities that result from such failure while at the same 

time minimizing the possible loss to the FDIC. Bankers, acting in the interests of 

shareholders, will not accept arbitrarily high capital levels because this will raise their 

cost of capital, decrease their capital budget and generally be economically inefficient. 

This is specifically the problem addressed by Buser, Chen, and Kane. Regulators are 

aware that the ‘explicit’ premium they charge is underpriced and raises incentives for 

bankers acting in the interests of shareholders to take on additional risk. However, in 

order to protect the depositors and its own insurance reserves, the FDIC charges a 

contingent ‘implicit’ premium that is activated in the event the bank, as perceived by the 

FDIC, has a level of risk unsupported by its capital base. In such an environment, it Is 

entirely conceivable that the incentive to risk-taking by banks on the one hand and reg- 

ulatory pressure from the FDIC on the other drives capital structure to the extent that 

the capital structure decision assumes prime importance and the dividend decision be- 

comes secondary to it. Therefore, simultancity between the dividend and capital struc- 

ture decision is not expected. The empirical results validate the hypothesis of no 

simultaneity and show the dividend decision to be dependent on the capital structure 

decision. In addition and contrary to expectations, the results demonstrate that regula- 

tors are ineffective in controlling bankers’ propensity to risk-taking. 

The rest of this dissertation is structured as follows: The literature pertaining to decision 

making in an agency framework is reviewed in Chapter 2. A model of simultaneous 

dividend and capital structure decision making based on the minimization of total 

agency costs 1s developed in Chapter 3. Chapter 4 discusses the industry characteristics 
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of industrial firms, utilities, and banks, and the expected effect of these characteristics 

on simultaneity. Simultaneous equations methodology is described in Chapter 5. 

Chapter 6 contains a description of the data, the specific hypotheses and the empirical 

results. Chapter 7 concludes the dissertation. 
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Chapter 2 

Agency Theory and Financial Decision Making 

2.1: Introduction 

A sine qua non of the modern corporation is the delegation of decision-making authority. 

The securityholders of the firm, who are the principals, delegate authority to professional 

managers, or agents. Agency problems arise when conflicts of interest between agents 

and principals compromise the efficient operation and subsequent value of the firm. 

Underlying the analysis of agency problems are two fundamental behavioral assump- 

tions. First, all individuals are assumed to act so as to maximize their own welfare. As 

a result, the delegation of decision-making authority from principals to agents leads 

agents to use this authority in actions that promote their own well-being even if these 

actions are not in the best interests of the principals. Second, individuals are assumed to 

be rational and capable of forming unbiased expectations of the impact of agency 
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problems on the future value of their wealth. This means that principals anticipate and 

take into account the propensity of agents to act in their own self-interest. 

, 

The resolution of the agency problem involves aligning the interests of agents with those 

of the principals. The principals may achieve this by establishing incentives for the 

agents and by monitoring the actions of the agents so as to limit their aberrant activities. 

The monitoring process is costly and commensurately reduces the value of the firm. In 

some situations, the agents may find it worthwhile to expend resources to guarantee that 

they will not take certain actions that would harm the principals or to ensure that the 

principals will be compensated if they do take such actions. This expenditure that the 

agents undertake is called a bonding cost and also serves to diminish firm value. Despite 

the expenditure by the principals to monitor the agents and that by the agents to bond 

themselves to actions in the principals’ interests, there exists the possibility that the 

agents’ actions may yet diverge from those that would maximize the welfare of the 

principals. The welfare loss experienced by the principals as a result of this divergence 

is called a residual loss. Total agency costs may then be defined as the sum of the mon- 

itoring expenditure incurred by the principals, the bonding costs incurred by the agents, 

and the residual loss. 

Thus far, the discussion has focused on the agency problem as being one between prin- 

cipals, or securityholders, and agents, or managers, without any distinction being made 

with regard to differences between securityholders. Securityholders differ in terms of risk 

sharing depending upon their mode of ownership. In general, the equityholders of a 

given firm bear more risk than the debtholders of the same firm. Managers are pre- 

sumed to be delegated authority by equityholders, who bear the residual risk, and are 

accountable to them. Managers acting in the interests of equityholders have incentives 
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to make decisions that increase shareholder wealth at the expense of bondholder wealth. 

Bondholders, in turn, protect their interests through costly financial contracting such as 

the inclusion of restrictive covenants in bond indentures. The associated monitoring 

costs give rise to debt agency costs. Thus, in the corporate form of organization, agency 

relations exist between managers and shareholders and between shareholders and 

bondholders. One of the foci of the financial theory of agency is this relationship be- 

tween managers, equityholders and debtholders, particularly in the context of how this 

relationship affects the optimal financing of the firm. Conceivably, the firm can sell debt 

and equity in such proportions that the total of all costs arising from the agency prob- 

lem is minimized. This proportion of debt and equity would then be the firm’s optimal 

capital structure. 

2.2: Optimal Capital Structure in an Agency Framework 

In their seminal paper on the financial theory of agency, Jensen and Meckling (1976), 

argue that, agency costs are associated with equity and debt financing and increase with 

the proportion of equity and debt, respectively. An optimal financial structure for the 

firm may be arrived at by minimizing the sum of debt and equity agency costs. 

2.2.1: Agency Costs of Equity 

Under the assumption that the agent behaves so as to maximize his utility from money 

wages (which are assumed fixed), the market value of the firm, and perquisites or non- 

pecuniary benefits (which are assumed to be inseparable from the firm), a conflict can 

arise between the agent and the principal to the extent that the agent, in seeking to 
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maximize his own utility, no longer maximizes that of the principal (in this case, the 

equityholders). That is, the agent does not act so as to maximize firm value. If the 

principal is the sole owner and operator, there is no problem because the costs and 

benefits are borne by the same person. A problem arises, however, when the owner- 

operator sells off a part of his shares to outsiders but continues as sole operator (be- 

comes the agent of the outside shareholders). The agent then continues to enjoy the full 

benefit of additional perquisite consumption but bears only his proportional ownership 

fraction of the associated reduction in firm value. Rational investors are aware of the 

incentive of the partial owner to increase perquisite consumption and, upon making 

unbiased estimates of the cost to them of such an increase, will pass back to the agent, 

or partial owner, the full burden of these costs in the form of a commensurate reduction 

in the price they pay for the securities of the firm. The resultant loss in firm value, (a 

residual loss), 1s one aspect of the agency cost associated with raising new equity. This 

loss may be less if either the outside shareholders can monitor the operator, or the op- 

erator bonds against malfeasance, as long as the present value of future bonding or 

monitoring expenses is less than the amount of the original loss. Any consequent loss - 
f 

en 

reduction then accrues to the partial owner-operator. 

Another agency cost of equity is the agency cost of free cash-flow proposed by Jensen 

(1986). Free cash-flow is defined as the funds in excess of those which the firm needs 

to invest in all positive net present value projects. Conflicts of interest may arise between 

managers and shareholders regarding the disposition of free cash. Shareholders may 

prefer the free cash to be paid out in the form of dividends or repurchases, or be used 

for debt restructuring. However, managers seeking to protect or build their empires to 

increase perquisites and salaries may invest in negative net present value projects even 

if these projects diminish stockholder wealth. Managers attempting to convince share- 
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holders that they will not misuse excess cash can bond themselves by increasing debt fi- 

nancing and raising the debt ratio. This subjects the firm to the discipline of increased 

fixed debt service costs and forces the paying out of free cash. 

Easterbrook (1984) suggests that managers who are not well diversified and have a sig- 

nificant portion of their personal wealth invested in the firm may seek to lower the firm’s 

asset risk or financial risk. In the process, a transfer of wealth will occur from share- 

holders to existing bondholders who “receive their contracted-for interest, but escape the 

contracted-for risk.” Once again, shareholders perceiving such non-value-maximizing 

behavior will discount the firms securities and this loss is an agency cost. 

2.2.2: Agency Costs of Debt 

The agency problem associated with risky debt financing mainly results from the op- | 

portunities of stockholders to expropriate wealth from bondholders. Additionally, the 

bankruptcy cost associated with debt financing may be viewed as a debt agency cost. 

Wealth expropriation from bondholders to sharcholders may be effected through several 

mechanisms: 

Asset Substitution: Stockholders can expropriate wealth from bondholders by taking on 

high-risk projects as may best be seen by considering equity to be a call option on the 

value of the firm with exercise price equal to the face value of debt and maturing when 

the debt matures. The bondholders may be viewed as buying the assets of the firm and 

issuing a call option (equity) on these assets. Since, in the framework of an option pric- 

ing model, the value of a call option increases with the variance of the cash flows of the 

underlying assets, stockholders can increase the value of equity, at the expense of 
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bondholders, by selecting high-risk projects. If two projects have the same systematic 

risk and, hence, the same market value in a CAPM framework, but different levels of 

total cash flow variability, rational bondholders will price debt to reflect the cash flow 

distributions of the riskier project. In this scenario, firm value will remain unaltered re- 

gardless of the final choice of project and there is no redistribution of wealth or welfare 

loss. When the riskier project has a lower market value, however, real (agency) costs 

are incurred. Bondholders, assuming that stockholders will take the riskier project since 

this results in a higher stock price, will price debt accordingly, and stockholders, having 

received a commensurately lower value for the debt issued, will necessarily have to take 

the lower valued, riskier project since to do otherwise would result in wealth being 

transferred from stockholders to bondholders with a consequent decline in stock price. 

The difference in value between the superior project and the inferior one is an agency 

cost of debt. 

Even though wealth expropriation is the final result, the asset substitution discussed 

above is not the only means whereby stockholders can achieve expropriation. Smith and 

Warner (1979) mention three additional sources of conflict: 

Dividend Payment: If bondholders buy a firm’s bonds believing that the firm will main- 

tain its current dividend and investment policy, the value of the bonds is reduced if the 

firm increases the payout rate when the increase is financed by reducing investment in 

positive net present value projects. In the limit, the firm can sell all its assets and pay a 

liquidating dividend, leaving the bondholders with worthless claims. 

Claim Dilution: If the firm sells bonds and the bondholders believe that no additional 

debt will be issued, the bondholders claims are reduced if the firm issues additional debt 

of the same or higher priority. 
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Underinvestment: Myers (1977) proposes that an agency problem with risky debt can 

arise when managers, acting in the interests of shareholders, forego positive net present 

value projects. If, based on future opportunities to invest, a firm issues debt now which 

is entirely supported by the current value of the future investment opportunity, the firm 

will fail to invest and will default on the debt in all states where the revealed value of the 

investment is less than the sum of debt and the shareholder’s investment, the project's 

positive net present value notwithstanding. To see this, suppose that the firm issues debt 

at time 0 which matures at time 2, after the market value of investments is revealed at 

time 1. At time | the firm must decide on whether to invest or not. In the absence of 

debt financing, the firm will accept any project for which the market value net of the 

investment outlay is positive. But with debt outstanding, stockholders maximize their 

wealth by investing only if the market value of the investment is greater than the sum 

of their investment outlay and the debt obligation. Otherwise, it is in their best interests 

to forego the investment opportunity and default on the debt. Again, bondholders, being 

rational, will discount the debt to reflect the probability of default on their claims. 

Debt does not have to be supported by future investment opportunities for underin- 

vestment to take place. Suboptimal future investment can occur even when debt is issued 

against currently held assets. To the extent that benefits from future positive net present 

value investments partly accrue to bondholders in the form of a lowered probability of 

default, such investments may be foregone despite the fact that they increase firm value. 

This argument follows from the option pricing framework mentioned earlier. It is in the 

interests of the stockholders to increase, rather than reduce, the risk of default because 

this increases the value of the equity at the bondholders’ cost. As before, bondholders 

will buy debt only at a lower price. 

Agency Theory and Financial Decision Making 16



�A�g�e�n�c�y� �C�o�s�t�s� �o�f� �B�a�n�k�r�u�p�t�c�y�:� �I�n� �c�a�s�e� �o�f� �d�e�f�a�u�l�t� �b�y� �t�h�e� �s�t�o�c�k�h�o�l�d�e�r�s�,� �i�f� �t�h�e� �t�r�a�n�s�f�e�r� �o�f� 

�o�w�n�e�r�s�h�i�p� �t�o� �b�o�n�d�h�o�l�d�e�r�s� �i�s� �c�o�s�t�l�e�s�s�,� �t�h�e� �a�c�t�u�a�l� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �b�a�n�k�r�u�p�t�c�y� �s�h�o�u�l�d� �h�a�v�e� 

�n�o� �i�m�p�a�c�t� �o�n� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n� �s�i�n�c�e� �i�t� �h�a�s� �a�l�r�e�a�d�y� �b�e�e�n� �f�a�c�t�o�r�e�d� �i�n�t�o� �t�h�e� 

�p�r�i�c�e� �b�o�n�d�h�o�l�d�e�r�s� �a�r�e� �w�i�l�l�i�n�g� �t�o� �p�a�y� �f�o�r� �d�e�b�t�.� �T�h�a�t� �i�s�,� �b�o�n�d�h�o�l�d�e�r�s�,� �a�w�a�r�e� �o�f� �t�h�e� �r�i�s�k� �o�f� 

�w�e�a�l�t�h� �b�e�i�n�g� �e�x�p�r�o�p�r�i�a�t�e�d� �f�r�o�m� �t�h�e�m� �t�o� �t�h�e� �e�x�t�e�n�t� �o�f� �d�e�f�a�u�l�t� �a�n�d� �b�a�n�k�r�u�p�t�c�y�,� �p�r�i�c�e� �d�e�b�t� 

�a�c�c�o�r�d�i�n�g�l�y�.� �W�h�a�t� �t�h�e�y� �d�o� �e�x�p�e�c�t�,� �h�o�w�e�v�e�r�,� �i�s� �t�h�a�t� �o�n�c�e� �t�h�e� �f�i�r�m� �i�s� �b�a�n�k�r�u�p�t�,� �t�h�e�i�r� 

�c�l�a�i�m�s�,� �o�r� �t�h�e� �r�e�s�i�d�u�e� �t�h�e�r�e�o�f�,� �b�e� �s�e�t�t�l�e�d�.� �B�u�t� �i�t� �i�s� �c�o�s�t�l�y�,� �e�v�e�n� �i�m�p�o�s�s�i�b�l�e�,� �t�o� �w�r�i�t�e� �c�o�n�-� 

�t�r�a�c�t�s� �t�h�a�t� �w�i�l�l� �c�l�e�a�r�l�y� �d�e�l�i�n�e�a�t�e� �t�h�e� �r�i�g�h�t�s� �o�f� �a�l�l� �c�l�a�i�m�a�n�t�s� �i�n� �a�l�l� �c�o�n�t�i�n�g�e�n�c�i�e�s�.� �T�h�u�s�,� 

�b�a�n�k�r�u�p�t�c�y� �c�o�s�t�s� �a�r�e� �a� �c�o�n�c�o�m�i�t�a�n�t� �o�f� �t�h�e� �t�h�r�e�a�t� �o�f� �w�e�a�l�t�h� �e�x�p�r�o�p�r�i�a�t�i�o�n� �t�h�a�t� �r�e�s�u�l�t�s� 

�f�r�o�m� �t�h�e� �s�t�o�c�k�h�o�l�d�e�r�-�b�o�n�d�h�o�l�d�e�r� �o�r� �a�g�e�n�t�-�b�o�n�d�h�o�l�d�e�r� �r�e�l�a�t�i�o�n�s�h�i�p�.� �T�h�e� �e�x�p�e�c�t�e�d� �v�a�l�u�e� 

�o�f� �t�h�e�s�e� �c�o�s�t�s� �t�o�o� �w�i�l�l� �b�e� �c�o�n�s�i�d�e�r�e�d� �b�y� �r�a�t�i�o�n�a�l� �i�n�v�e�s�t�o�r�s� �i�n� �p�r�i�c�i�n�g� �d�e�b�t�,� �a�n�d� �i�s� �a�n� 

�a�g�e�n�c�y� �c�o�s�t� �o�f� �d�e�b�t�.� 

�2�.�2�.�3�:� �O�p�t�i�m�a�l� �C�a�p�i�t�a�l� �S�t�r�u�c�t�u�r�e� 

�F�r�o�m� �t�h�e� �f�o�r�e�g�o�i�n�g� �d�i�s�c�u�s�i�o�n�,� �i�t� �i�s� �c�l�e�a�r� �t�h�a�t� �a�g�e�n�c�y� �c�o�s�t�s� �a�r�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �e�q�u�i�t�y� �f�i�-� 

�n�a�n�c�i�n�g� �a�n�d� �w�i�t�h� �d�e�b�t� �f�i�n�a�n�c�i�n�g� �a�n�d� �t�h�a�t� �t�h�e�s�e� �c�o�s�t�s� �i�n�c�r�e�a�s�e� �a�s� �t�h�e� �p�r�o�p�o�r�t�i�o�n�s� �o�f� �e�q�-� 

�u�i�t�y� �a�n�d� �d�e�b�t�,� �r�e�s�p�e�c�t�i�v�e�l�y�,� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� �f�i�n�a�n�c�i�n�g� �m�i�x�.� �I�n� �t�h�i�s� �a�g�e�n�c�y� �c�o�s�t� �f�r�a�m�e�w�o�r�k�,� 

�t�h�e� �f�i�r�m ��s� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �i�s� �o�n�e� �t�h�a�t� �m�i�n�i�m�i�z�e�s� �t�o�t�a�l� �a�g�e�n�c�y� �c�o�s�t�s�,� �t�h�e�s�e� �b�e�i�n�g� 

�t�h�e� �s�u�m� �o�f� �t�h�e� �d�e�b�t� �a�n�d� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� 

�I�n� �t�h�e� �o�r�i�g�i�n�a�l� �J�e�n�s�e�n� �a�n�d� �M�e�c�k�l�i�n�g� �(�1�9�7�6�)� �f�r�a�m�e�w�o�r�k�,� �t�h�e� �o�p�t�i�m�a�l� �s�c�a�l�e� �o�f� �t�h�e� �f�i�r�m� �i�s� 

�d�e�t�e�r�m�i�n�e�d� �b�e�f�o�r�e� �t�h�e� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �i�s� �o�b�t�a�i�n�e�d�.� �I�f� �t�h�e� �o�w�n�e�r�-�m�a�n�a�g�e�r� �h�a�s� 

�i�n�s�u�f�f�i�c�i�e�n�t� �f�u�n�d�s� �t�o� �e�s�t�a�b�l�i�s�h� �t�h�e� �f�i�r�m� �o�n� �h�i�s� �o�w�n�,� �t�h�e� �d�e�f�i�c�i�e�n�c�y� �d�e�t�e�r�m�i�n�e�s� �t�h�e� �a�m�o�u�n�t� 

�o�f� �e�x�t�e�r�n�a�l� �f�u�n�d�i�n�g� �n�e�e�d�e�d�.� �H�o�w�e�v�e�r�,� �t�h�e� �o�w�n�e�r�-�m�a�n�a�g�e�r�,� �b�e�i�n�g� �r�i�s�k�-�a�v�e�r�s�e�,� �m�a�y� �a�l�s�o� 

�n�o�t� �w�a�n�t� �t�o� �t�i�e� �u�p� �a�l�l� �h�i�s� �w�e�a�l�t�h� �i�n� �t�h�e� �f�i�r�m�.� �T�h�u�s�,� �i�n� �s�e�e�k�i�n�g� �t�o� �a�c�c�e�s�s� �t�h�e� �b�e�n�e�f�i�t�s� �o�f� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �1�7



�r�i�s�k� �d�i�v�e�r�s�i�f�i�c�a�t�i�o�n� �i�n� �f�i�n�a�n�c�i�a�l� �m�a�r�k�e�t�s�,� �h�e� �r�a�i�s�e�s� �u�n�i�t�s� �o�f� �e�x�t�e�r�n�a�l� �c�a�p�i�t�a�l� �u�n�t�i�l� �t�h�e� �m�a�r�-� 

�g�i�n�a�l� �b�e�n�e�f�i�t�s� �f�r�o�m� �d�i�v�e�r�s�i�f�i�c�a�t�i�o�n� �e�q�u�a�l� �t�h�e� �m�a�r�g�i�n�a�l� �c�o�s�t�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �a�g�e�n�c�y� 

�c�o�s�t�s� �o�f� �e�x�t�e�r�n�a�l� �c�a�p�i�t�a�l�.� �A�t� �t�h�i�s� �p�o�i�n�t�,� �t�h�e� �o�p�t�i�m�a�l� �s�c�a�l�e� �o�f� �e�x�t�e�r�n�a�l� �f�i�n�a�n�c�i�n�g� �i�s� �r�e�a�c�h�e�d�.� 

�G�i�v�e�n� �a�n� �o�p�t�i�m�a�l� �a�m�o�u�n�t� �o�f� �e�x�t�e�r�n�a�l� �f�i�n�a�n�c�i�n�g�,� �t�h�e�r�e� �e�x�i�s�t�s� �a�n� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� 

�_�{�a�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �1�)� �w�h�e�r�e� �t�h�e� �m�a�r�g�i�n�a�l� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t� �i�s� �e�q�u�a�l� �t�o� �t�h�e� �m�a�r�g�i�n�a�l� 

�e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �a�n�d� �t�h�e� �t�o�t�a�l� �a�g�e�n�c�y� �c�o�s�t� �i�s� �m�i�n�i�m�i�z�e�d� �$�,� 

�2�.�2�.�4�:� �E�m�p�i�r�i�c�a�l� �E�v�i�d�e�n�c�e� 

�B�r�a�d�l�e�y�,� �J�a�r�r�e�l�l�,� �a�n�d� �K�i�m� �(�1�9�8�4�)� �d�e�v�e�l�o�p� �a�n�d� �t�e�s�t� �a� �g�e�n�e�r�a�l�i�z�e�d� �m�o�d�e�l� �o�f� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� 

�t�h�a�t� �i�n�c�o�r�p�o�r�a�t�e�s� �b�o�t�h� �t�h�e� �t�a�x� �a�n�d� �a�g�e�n�c�y� �c�o�s�t� �a�r�g�u�m�e�n�t�s�.� �T�h�e�y� �r�e�g�r�e�s�s� �f�i�r�m� �l�e�v�e�r�a�g�e� 

�o�n� �t�h�e� �v�a�r�i�a�b�i�l�i�t�y� �o�f� �t�h�e� �f�i�r�m ��s� �o�p�e�r�a�t�i�n�g� �i�n�c�o�m�e�,� �t�h�e� �l�e�v�e�l� �o�f� �n�o�n�-�d�e�b�t� �t�a�x� �s�h�i�e�l�d�s�,� �a�n�d� 

�t�h�e� �f�i�r�m ��s� �a�d�v�e�r�t�i�s�i�n�g� �a�n�d� �R�&�D� �e�x�p�e�n�d�i�t�u�r�e�.� �T�h�e� �h�i�g�h�e�r� �t�h�e� �v�a�r�i�a�b�i�l�i�t�y� �o�f� �o�p�e�r�a�t�i�n�g� �i�n�-� 

�c�o�m�e�,� �t�h�e� �r�i�s�k�i�e�r� �t�h�e� �f�i�r�m�,� �t�h�e� �h�i�g�h�e�r� �t�h�e� �e�x�p�e�c�t�e�d� �b�a�n�k�r�u�p�t�c�y� �r�e�l�a�t�e�d� �a�g�e�n�c�y� �c�o�s�t�s� �o�f� 

�d�e�b�t� �f�i�n�a�n�c�i�n�g� �a�n�d�,� �c�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �l�o�w�e�r� �t�h�e� �f�i�r�m ��s� �d�e�b�t� �r�a�t�i�o�.� �M�y�e�r�s� �(�1�9�7�7�)� �a�r�g�u�e�s� 

�t�h�a�t� �e�x�p�e�n�s�e�s� �o�n� �a�d�v�e�r�t�i�s�i�n�g� �a�n�d� �R�&�D� �a�r�e� �m�o�r�e� �s�u�b�j�e�c�t� �t�o� �m�a�n�a�g�e�r�i�a�l� �d�i�s�c�r�e�t�i�o�n� �t�h�a�n� 

�O�t�h�e�r�s� �s�i�n�c�e� �t�h�e�y� �c�r�e�a�t�e� �a�s�s�e�t�s� �t�h�a�t� �m�a�y� �b�e� �v�i�e�w�e�d� �a�s� �o�p�t�i�o�n�s�,� �w�h�i�c�h� �w�i�l�l� �b�e� �e�x�e�r�c�i�s�e�d� 

�o�r� �n�o�t� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �f�i�r�m ��s� �w�e�l�l�-�b�e�i�n�g�.� �I�n� �o�t�h�e�r� �w�o�r�d�s�,� �i�n�v�e�s�t�o�r�s� �w�i�l�l� �v�i�e�w� �f�i�r�m�s� �w�i�t�h� 

�h�i�g�h� �a�d�v�e�r�t�i�s�i�n�g� �a�n�d� �R�&�D� �e�x�p�e�n�s�e�s� �a�s� �b�e�i�n�g� �m�o�r�e� �s�u�b�j�e�c�t� �t�o� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t�s� �o�f� 

�u�n�d�e�r�i�n�v�e�s�t�m�e�n�t�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �h�i�g�h�e�r� �t�h�e� �a�d�v�e�r�t�i�s�i�n�g� �a�n�d� �R�&�D� �e�x�p�e�n�s�e�s�,� �t�h�e� �l�o�w�e�r� 

�t�h�e� �f�i�r�m ��s� �l�e�v�e�r�a�g�e�.� �N�o�n�-�d�e�b�t� �t�a�x� �s�h�i�e�l�d�s� �m�a�y� �b�e� �v�i�e�w�e�d� �i�n� �t�w�o� �w�a�y�s�.� �D�e�A�n�g�e�l�o� �a�n�d� 

�M�a�s�u�l�i�s� �(�1�9�8�0�)� �p�r�o�p�o�s�e� �t�h�a�t�,� �i�n� �n�o�n�-�d�e�f�a�u�l�t� �s�t�a�t�e�s�,� �n�o�n�-�d�e�b�t� �t�a�x� �s�h�i�e�l�d�s� �s�u�b�s�t�i�t�u�t�e� �f�o�r� 

�S�$� �T�h�e� �i�n�t�e�r�i�o�r� �o�p�t�i�m�u�m� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�p�i�c�t�e�d� �i�n� �F�i�g�u�r�e� �1� �n�e�e�d� �n�o�t� �e�x�i�s�t�,� �h�o�w�e�v�e�r�.� �T�h�e� �i�m�p�l�i�c�i�t� �a�s�-� 
�s�u�m�p�t�i�o�n� �i�n� �F�i�g�u�r�e� �|� �i�s� �t�h�a�t� �t�h�e� �c�o�s�t� �f�u�n�c�t�i�o�n�s� �f�o�r� �d�e�b�t� �a�n�d� �e�q�u�i�t�y� �h�a�v�e� �p�o�s�i�t�i�v�e� �f�i�r�s�t� �a�n�d� �s�e�c�o�n�d� �d�e�r�i�v�a�-� 
�t�i�v�e�s�,� �w�h�i�c�h� �i�s� �a� �s�u�f�f�i�c�i�e�n�t� �c�o�n�d�i�t�i�o�n� �f�o�r� �t�h�e� �i�n�t�e�r�i�o�r� �o�p�t�i�m�u�m�.� �I�f� �t�h�e� �f�i�r�s�t� �d�e�r�i�v�a�t�i�v�e�s� �a�r�e� �p�o�s�i�t�i�v�e� �b�u�t� �t�h�e� 
�s�e�c�o�n�d� �d�e�r�i�v�a�t�i�v�e�s� �a�r�e� �e�i�t�h�e�r� �c�o�n�s�t�a�n�t� �o�r� �n�e�g�a�t�i�v�e�,� �o�n�l�y� �c�o�r�n�e�r� �s�o�l�u�t�i�o�n�s� �w�i�l�l� �o�b�t�a�i�n�.� �A� �n�e�c�e�s�s�a�r�y� �c�o�n�d�i�t�i�o�n� 
�f�o�r� �t�h�e� �i�n�t�e�r�i�o�r� �o�p�t�i�m�u�m� �i�s� �t�h�a�t� �a�t� �l�e�a�s�t� �o�n�e� �o�f� �t�h�e� �c�o�s�t� �f�u�n�c�t�i�o�n�s� �i�s� �i�n�c�r�e�a�s�i�n�g� �a�t� �t�h�e� �m�a�r�g�i�n�.� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �1�8
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�A�T� �=� �T�O�T�A�L� �C�O�S�T�S� 
�A�R�E� �=� �A�G�E�N�C�Y� �C�O�S�T�S� �O�F� �E�Q�U�I�T�Y� 

�A�D� �=� �A�G�E�N�C�Y� �C�O�S�T�S� �O�F� �D�E�B�T� 

�F�i�g�u�r�e� �1�.� �O�p�t�i�m�a�l� �C�a�p�i�t�a�l� �S�t�r�u�c�t�u�r�e� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g



�d�e�b�t� �t�a�x� �s�h�i�e�l�d�s� �a�n�d� �h�e�n�c�e� �t�h�e� �h�i�g�h�e�r� �t�h�e� �n�o�n�-�d�e�b�t� �t�a�x� �s�h�i�e�l�d�,� �t�h�e� �l�o�w�e�r� �s�h�o�u�l�d� �b�e� �t�h�e� 

�d�e�b�t� �r�a�t�i�o�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �f�o�l�l�o�w�i�n�g� �S�c�o�t�t� �(�1�9�7�6�)� �f�i�r�m�s� �w�i�t�h� �l�a�r�g�e� �i�n�v�e�s�t�m�e�n�t�s� �i�n� 

�t�a�n�g�i�b�l�e� �a�s�s�e�t�s� �w�i�l�l� �h�a�v�e� �l�a�r�g�e� �d�e�p�r�e�c�i�a�t�i�o�n� �a�n�d� �i�n�v�e�s�t�m�e�n�t� �t�a�x� �c�r�e�d�i�t�s� �(�t�h�e� �c�o�m�p�o�n�e�n�t�s� 

�o�f� �t�h�e� �n�o�n�-�d�e�b�t� �t�a�x� �s�h�i�e�l�d�)�.� �I�f� �d�e�b�t� �i�s� �s�e�c�u�r�e�d� �b�y� �t�h�e�s�e� �a�s�s�e�t�s�,� �t�h�e� �f�i�r�m ��s� �b�o�r�r�o�w�i�n�g� �c�o�s�t�s� 

�w�i�l�l� �b�e� �l�o�w�e�r� �a�n�d�,� �c�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �f�i�r�m� �c�a�n� �h�a�v�e� �a� �h�i�g�h�e�r� �d�e�b�t� �r�a�t�i�o�.� �B�r�a�d�l�e�y�,� �J�a�r�r�e�l�l�,� 

�a�n�d� �K�i�m ��s� �r�e�s�u�l�t�s� �v�a�l�i�d�a�t�e� �t�h�e� �a�g�e�n�c�y� �h�y�p�o�t�h�e�s�e�s� �a�n�d� �S�c�o�t�t ��s� �s�e�c�u�r�e�d� �d�e�b�t� �h�y�p�o�t�h�e�s�i�s�.� 

�T�h�a�t� �i�s�,� �t�h�e�y� �f�i�n�d� �t�h�a�t� �l�e�v�e�r�a�g�e� �i�s� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �v�a�r�i�a�b�i�l�i�t�y� �i�n� �f�i�r�m� �v�a�l�u�e� �a�n�d� �t�o� 

�a�d�v�e�r�t�i�s�i�n�g� �a�n�d� �R�&�D� �e�x�p�e�n�s�e�s� �a�n�d� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �n�o�n�-�d�e�b�t� �t�a�x� �s�h�i�e�l�d�s�.� 

�I�n� �a� �s�i�m�i�l�a�r� �s�t�u�d�y�,� �L�o�n�g� �a�n�d� �M�a�l�i�t�z� �(�1�9�8�5�)� �r�e�g�r�e�s�s� �l�e�v�e�r�a�g�e� �o�n� �a�d�v�e�r�t�i�s�i�n�g�,� �R�&�D� �a�n�d� 

�c�a�p�i�t�a�l� �e�x�p�e�n�d�i�t�u�r�e�s�.� �A�d�v�e�r�t�i�s�i�n�g� �a�n�d� �R�&�D� �e�a�c�h� �p�r�o�x�y� �f�o�r� �i�n�v�e�s�t�m�e�n�t� �i�n� �i�n�t�a�n�g�i�b�l�e� �a�s�-� 

�s�e�t�s�,� �o�r� �d�i�s�c�r�e�t�i�o�n�a�r�y� �i�n�v�e�s�t�m�e�n�t�,� �w�h�i�l�e� �c�a�p�i�t�a�l� �e�x�p�e�n�d�i�t�u�r�e�s� �m�e�a�s�u�r�e� �i�n�v�e�s�t�m�e�n�t� �i�n� �t�a�n�-� 

�g�i�b�l�e� �a�s�s�e�t�s�.� �A�s� �b�e�f�o�r�e�,� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t�s� �o�f� �t�a�n�g�i�b�l�e� �a�s�s�e�t� �i�n�v�e�s�t�m�e�n�t� �i�s� �e�x�p�e�c�t�e�d� 

�t�o� �b�e� �l�o�w�e�r� �a�n�d� �t�h�o�s�e� �o�f� �d�i�s�c�r�e�t�i�o�n�a�r�y� �i�n�v�e�s�t�m�e�n�t� �h�i�g�h�e�r�.� �L�o�n�g� �a�n�d� �M�a�l�i�t�z ��s� �r�e�s�u�l�t�s� 

�v�a�l�i�d�a�t�e� �t�h�i�s� �h�y�p�o�t�h�e�s�i�s�.� �T�h�e�y� �f�i�n�d� �t�h�a�t� �R�&�D� �a�n�d� �a�d�v�e�r�t�i�s�i�n�g� �a�r�e� �e�a�c�h� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� 

�t�o� �l�e�v�e�r�a�g�e� �w�h�i�l�e� �c�a�p�i�t�a�l� �e�x�p�e�n�d�i�t�u�r�e� �i�s� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d�.� 

�2�.�3�:� �T�h�e� �A�g�e�n�c�y� �R�a�t�i�o�n�a�l�e� �f�o�r� �P�a�y�i�n�g� �D�i�v�i�d�e�n�d�s� 

�D�i�v�i�d�e�n�d�s� �h�a�v�e� �l�o�n�g� �p�u�z�z�l�e�d� �f�i�n�a�n�c�i�a�l� �e�c�o�n�o�m�i�s�t�s�.� �M�i�l�l�e�r� �a�n�d� �M�o�d�i�g�l�i�a�n�i� �(�1�9�6�1�)� �p�r�o�v�e�d� 

�d�i�v�i�d�e�n�d�s� �i�r�r�e�l�e�v�a�n�t� �i�n� �a� �p�e�r�f�e�c�t� �m�a�r�k�e�t�.� �I�n� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �i�m�p�e�r�f�e�c�t�i�o�n�s� �s�u�c�h� �a�s� �t�a�x�e�s� 

�a�n�d� �i�s�s�u�a�n�c�e� �c�o�s�t�s�,� �r�e�a�s�o�n�s� �a�g�a�i�n�s�t� �t�h�e� �p�a�y�i�n�g� �o�f� �d�i�v�i�d�e�n�d�s� �a�r�e� �m�o�r�e� �o�b�v�i�o�u�s� �t�h�a�n� �t�h�o�s�e� 

�i�n� �f�a�v�o�r�.� �T�h�e� �p�a�y�m�e�n�t� �o�f� �d�i�v�i�d�e�n�d�s� �i�m�p�o�s�e�s� �a� �t�a�x� �c�o�s�t� �o�n� �s�h�a�r�e�h�o�l�d�e�r�s�,� �w�h�o� �p�a�y� �a� �h�i�g�h�e�r� 

�e�f�f�e�c�t�i�v�e� �t�a�x� �r�a�t�e� �o�n� �d�i�v�i�d�e�n�d�s� �t�h�a�n� �o�n� �c�a�p�i�t�a�l� �g�a�i�n�s�.� �F�u�r�t�h�e�r�,� �g�i�v�e�n� �a� �l�e�v�e�l� �o�f� �i�n�v�e�s�t�m�e�n�t� 

�c�a�p�i�t�a�l� �n�e�e�d�e�d�,� �h�i�g�h�e�r� �d�i�v�i�d�e�n�d� �p�a�y�m�e�n�t� �i�n�d�u�c�e�s� �t�h�e� �i�s�s�u�a�n�c�e� �o�f� �e�x�t�e�r�n�a�l� �e�q�u�i�t�y� �a�n�d� �t�h�e� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �2�0



�i�n�c�u�r�r�e�n�c�e� �o�f� �t�h�e� �a�s�s�o�c�i�a�t�e�d� �i�s�s�u�a�n�c�e� �c�o�s�t�s�.� �T�h�e� �p�a�y�m�e�n�t� �o�f� �d�i�v�i�d�e�n�d�s� �i�s� �r�a�t�i�o�n�a�l� �o�n�l�y� �i�f� 

�i�t� �i�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �b�e�n�e�f�i�t�s� �t�h�a�t� �o�f�f�s�e�t� �t�h�e�s�e� �k�n�o�w�n� �c�o�s�t�s� �i�m�p�o�s�e�d� �o�n� �s�h�a�r�e�h�o�l�d�e�r�s�.� 

�E�a�s�t�e�r�b�r�o�o�k� �(�1�9�8�4�)� �p�r�o�v�i�d�e�s� �a�n� �a�g�e�n�c�y� �c�o�s�t� �r�a�t�i�o�n�a�l�e� �f�o�r� �p�a�y�i�n�g� �d�i�v�i�d�e�n�d�s� �a�c�c�o�r�d�i�n�g� �t�o� 

�w�h�i�c�h� �t�h�e� �i�s�s�u�a�n�c�e� �o�f� �n�e�w� �s�e�c�u�r�i�t�i�e�s� �i�n�d�u�c�e�d� �b�y� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �r�e�s�u�l�t�s� �i�n� �e�f�f�i�c�i�e�n�t� �c�a�p�-� 

�i�t�a�l� �m�a�r�k�e�t� �m�o�n�i�t�o�r�i�n�g� �w�h�i�c�h� �r�e�d�u�c�e�s� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� 

�E�a�s�t�e�r�b�r�o�o�k� �p�r�o�p�o�s�e�s� �t�w�o� �a�g�e�n�c�y�-�t�h�e�o�r�e�t�i�c� �e�x�p�l�a�n�a�t�i�o�n�s� �f�o�r� �d�i�v�i�d�e�n�d�s�.� �S�i�n�c�e�,� �i�n� �t�h�e� 

�a�g�e�n�c�y� �f�r�a�m�e�w�o�r�k�,� �m�a�n�a�g�e�r�s� �a�r�e� �n�o�t� �p�e�r�f�e�c�t� �a�g�e�n�t�s� �f�o�r� �p�r�i�n�c�i�p�a�l�s�,� �t�h�e� �m�o�n�i�t�o�r�i�n�g� �o�f� 

�m�a�n�a�g�e�r�s� �i�s� �o�n�e� �m�e�a�n�s� �w�h�e�r�e�b�y� �p�r�i�n�c�i�p�a�l�s� �c�a�n� �c�o�n�t�r�o�l� �m�a�n�a�g�e�r�i�a�l� �p�r�o�p�e�n�s�i�t�y� �t�o� �a�c�t� �i�n� 

�w�a�y�s� �c�o�n�t�r�a�r�y� �t�o� �t�h�e� �p�r�i�n�c�i�p�a�l�s �� �i�n�t�e�r�e�s�t�s�.� �H�o�w�e�v�e�r�,� �m�o�n�i�t�o�r�i�n�g� �i�s� �c�o�s�t�l�y� �a�n�d� �t�h�e� �q�u�e�s�-� 

�t�i�o�n� �a�r�i�s�e�s� �o�f� �w�h�o� �w�i�l�l� �u�n�d�e�r�t�a�k�e� �t�h�e� �m�o�n�i�t�o�r�i�n�g�.� �I�n� �v�i�e�w� �o�f� �t�h�e� �f�r�e�e�-�r�i�d�e�r� �o�r� �c�o�l�l�e�c�t�i�v�e� 

�c�h�o�i�c�e� �p�r�o�b�l�e�m�,� �a�n�y� �p�r�i�n�c�i�p�a�l� �w�h�o� �m�o�n�i�t�o�r�s� �w�o�u�l�d� �b�e�a�r� �t�h�e� �f�u�l�l� �c�o�s�t� �o�f� �m�o�n�i�t�o�r�i�n�g�,� �b�u�t� 

�r�e�a�p� �g�a�i�n�s� �o�n�l�y� �i�n� �p�r�o�p�o�r�t�i�o�n� �t�o� �h�i�s� �h�o�l�d�i�n�g�s�.� �P�r�i�n�c�i�p�a�l�s� �w�o�u�l�d� �b�e�n�e�f�i�t� �i�f� �t�h�e�r�e� �w�e�r�e� �s�o�m�e� 

�e�n�t�i�t�y� �w�h�o� �m�o�n�i�t�o�r�e�d� �m�a�n�a�g�e�r�s� �o�n� �t�h�e� �b�e�h�a�l�f� �o�f� �a�l�l� �t�h�e� �p�r�i�n�c�i�p�a�l�s�.� �A� �s�e�c�o�n�d� �p�r�o�b�l�e�m� 

�a�r�i�s�e�s� �b�e�c�a�u�s�e� �o�f� �t�h�e� �r�i�s�k�-�a�v�e�r�s�i�o�n� �o�f� �m�a�n�a�g�e�r�s�.� �M�a�n�a�g�e�r�s�,� �w�i�t�h� �s�u�b�s�t�a�n�t�i�a�l� �p�e�r�s�o�n�a�l� 

�w�e�a�l�t�h� �i�n�v�e�s�t�e�d� �i�n� �t�h�e� �f�i�r�m� �a�r�e� �c�o�n�c�e�r�n�e�d� �a�b�o�u�t� �t�h�e� �t�o�t�a�l� �r�i�s�k� �o�f� �t�h�e� �f�i�r�m�,� �r�a�t�h�e�r� �t�h�a�n� �j�u�s�t� 

�s�y�s�t�e�m�a�t�i�c� �r�i�s�k� �a�s� �i�n�v�e�s�t�o�r�s� �a�r�e�,� �a�n�d� �w�i�l�l� �t�h�e�r�e�f�o�r�e� �c�h�o�o�s�e� �p�r�o�j�e�c�t�s� �w�i�t�h� �l�o�w�e�r� �r�i�s�k� �a�n�d� 

�c�o�m�m�e�n�s�u�r�a�t�e�l�y� �l�o�w�e�r� �r�e�t�u�r�n� �t�h�a�n� �s�h�a�r�e�h�o�l�d�e�r�s� �w�o�u�l�d� �p�r�e�f�e�r�.� �I�n� �t�h�i�s� �s�e�n�s�e�,� �m�a�n�a�g�e�r�s� 

�a�c�t� �i�n� �t�h�e� �i�n�t�e�r�e�s�t�s� �o�f� �b�o�n�d�h�o�l�d�e�r�s� �r�a�t�h�e�r� �t�h�a�n� �s�h�a�r�e�h�o�l�d�e�r�s�.� �H�o�w�e�v�e�r�,� �t�h�e� �c�h�o�i�c�e� �o�f� 

�p�r�o�j�e�c�t�s� �i�s� �n�o�t� �t�h�e� �o�n�l�y� �m�e�a�n�s� �w�h�e�r�e�b�y� �m�a�n�a�g�e�r�s� �c�a�n� �r�e�d�u�c�e� �f�i�r�m� �r�i�s�k�.� �T�h�e�y� �c�a�n� �a�l�s�o� �d�o� 

�s�o� �b�y� �r�e�d�u�c�i�n�g� �t�h�e� �d�e�b�t�-�e�q�u�i�t�y� �r�a�t�i�o�,� �o�r� �f�i�n�a�n�c�i�a�l� �r�i�s�k�,� �b�y� �f�i�n�a�n�c�i�n�g� �p�r�o�j�e�c�t�s� �o�u�t� �o�f� �r�e�-� 

�t�a�i�n�e�d� �e�a�r�n�i�n�g�s�,� �w�h�i�c�h�,� �i�f� �u�n�a�n�t�i�c�i�p�a�t�e�d� �b�y� �b�o�n�d�h�o�l�d�e�r�s�,� �r�e�s�u�l�t�s� �i�n� �a� �w�e�a�l�t�h� �t�r�a�n�s�f�e�r� �f�r�o�m� 

�t�h�e� �s�t�o�c�k�h�o�l�d�e�r�s� �t�o� �t�h�e� �b�o�n�d�h�o�l�d�e�r�s�.� 

�B�o�t�h� �t�h�e� �m�o�n�i�t�o�r�i�n�g� �p�r�o�b�l�e�m� �a�n�d� �t�h�e� �r�i�s�k�-�a�v�e�r�s�i�o�n� �p�r�o�b�l�e�m� �c�a�n� �b�e� �a�d�d�r�e�s�s�e�d� �i�f� �t�h�e� �f�i�r�m� 

�i�s� �c�o�n�s�t�a�n�t�l�y� �i�n� �t�h�e� �m�a�r�k�e�t� �f�o�r� �n�e�w� �c�a�p�i�t�a�l�.� �E�a�s�t�e�r�b�r�o�o�k� �s�u�g�g�e�s�t�s� �t�h�a�t� �p�a�y�i�n�g� �o�u�t� �d�i�v�i�-� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �2�1



�d�e�n�d�s� �f�o�r�c�e�s� �t�h�e� �f�i�r�m� �t�o� �t�h�e� �m�a�r�k�e�t� �t�o� �i�s�s�u�e� �n�e�w� �s�e�c�u�r�i�t�i�e�s�.� �W�h�e�n� �t�h�e� �f�i�r�m� �e�n�t�e�r�s� �t�h�e� 

�m�a�r�k�e�t� �f�o�r� �c�a�p�i�t�a�l�,� �i�t�s� �a�f�f�a�i�r�s� �a�r�e� �r�e�v�i�e�w�e�d� �b�y� �i�n�v�e�s�t�m�e�n�t� �b�a�n�k�e�r�s�,� �t�h�e� �S�E�C� �a�n�d� �t�h�e� �c�a�p�-� 

�i�t�a�l� �m�a�r�k�e�t�.� �E�a�s�t�e�r�b�r�o�o�k� �p�o�i�n�t�s� �o�u�t�,� �h�o�w�e�v�e�r�,� �t�h�a�t� �d�i�v�i�d�e�n�d�s� �n�e�e�d� �n�o�t� �b�e� �t�h�e� �o�n�l�y� �m�e�a�n�s� 

�w�h�e�r�e�b�y� �t�h�e� �m�o�n�i�t�o�r�i�n�g� �f�u�n�c�t�i�o�n� �i�s� �a�c�h�i�e�v�e�d�.� �T�h�e� �r�e�p�u�r�c�h�a�s�e� �o�f� �s�t�o�c�k� �t�h�r�o�u�g�h� �a� �t�e�n�d�e�r� 

�o�f�f�e�r� �a�l�s�o� �s�u�b�j�e�c�t�s� �t�h�e� �f�i�r�m� �t�o� �m�o�n�i�t�o�r�i�n�g� �a�n�d� �e�f�f�e�c�t�i�v�e�l�y� �r�e�d�u�c�e�s� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� 

�A�s� �B�o�o�t�h� �a�n�d� �S�m�i�t�h� �(�1�9�8�6�)� �p�o�i�n�t� �o�u�t�,� �f�i�n�a�n�c�i�a�l� �i�n�t�e�r�m�e�d�i�a�r�i�e�s� �s�u�c�h� �a�s� �i�n�v�e�s�t�m�e�n�t� 

�b�a�n�k�e�r�s� �h�a�v�e� �a� �h�i�g�h� �l�e�v�e�l� �o�f� �r�e�p�u�t�a�t�i�o�n�a�l� �c�a�p�i�t�a�l� �i�n�v�e�s�t�e�d� �i�n� �t�h�e�i�r� �u�n�d�e�r�t�a�k�i�n�g� �a�n�d�,� �b�y� 

�c�a�r�e�f�u�l�l�y� �e�x�a�m�i�n�i�n�g� �t�h�e� �a�f�f�a�i�r�s� �o�f� �t�h�e� �i�s�s�u�i�n�g� �f�i�r�m�,� �r�e�s�o�l�v�e� �t�h�e� �p�r�o�b�l�e�m� �o�f� �a�n�y� �i�n�f�o�r�m�a�-� 

�t�i�o�n�a�l� �a�s�y�m�m�e�t�r�y� �t�h�a�t� �m�a�y� �e�x�i�s�t� �b�e�t�w�e�e�n� �e�x�i�s�t�i�n�g� �a�n�d� �n�e�w� �s�e�c�u�r�i�t�y�h�o�l�d�e�r�s� �w�i�t�h�o�u�t� �f�e�a�r� 

�o�f� �m�o�r�a�l� �h�a�z�a�r�d�.� �I�n� �t�h�e� �p�r�o�c�e�s�s� �t�h�e�y� �a�l�s�o� �m�o�n�i�t�o�r� �m�a�n�a�g�e�r�i�a�l� �p�e�r�f�o�r�m�a�n�c�e�.� �I�n�v�e�s�t�o�r�s� 

�a�c�c�e�p�t� �t�h�e� �a�s�s�e�s�s�m�e�n�t�s� �o�f� �i�n�v�e�s�t�m�e�n�t� �b�a�n�k�e�r�s� �b�e�c�a�u�s�e� �t�h�e� �c�o�s�t� �o�f� �m�i�s�r�e�p�r�e�s�e�n�t�a�t�i�o�n� �a�n�d� 

�s�u�b�s�e�q�u�e�n�t� �l�o�s�s� �o�f� �r�e�p�u�t�a�t�i�o�n�a�l� �c�a�p�i�t�a�l� �i�s� �t�o�o� �h�i�g�h� �a� �c�o�s�t� �f�o�r� �t�h�e� �i�n�t�e�r�m�e�d�i�a�r�y� �t�o� �b�e�a�r�.� 

�I�n� �e�s�s�e�n�c�e�,� �i�s�s�u�i�n�g� �f�i�r�m�s� �a�r�e� �v�i�e�w�e�d� �a�s� �l�e�a�s�i�n�g� �t�h�e� �n�a�m�e� �a�n�d� �r�e�p�u�t�a�t�i�o�n� �o�f� �t�h�e� �i�n�v�e�s�t�m�e�n�t� 

�b�a�n�k�e�r� �t�o� �c�e�r�t�i�f�y� �t�h�a�t� �t�h�e� �i�s�s�u�e� �p�r�i�c�e� �r�e�f�l�e�c�t�s� �a�l�l� �r�e�l�e�v�a�n�t� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �f�i�r�m ��s� �a�f�f�a�i�r�s�.� 

�W�i�t�h� �r�e�g�a�r�d� �t�o� �t�h�e� �r�i�s�k�-�a�v�e�r�s�i�o�n� �p�r�o�b�l�e�m� �a�n�d� �w�e�a�l�t�h�-�e�x�p�r�o�p�r�i�a�t�i�o�n�,� �m�a�n�a�g�e�r�s� �c�a�n� 

�c�h�o�o�s�e� �w�h�i�c�h� �s�e�c�u�r�i�t�i�e�s� �t�o� �i�s�s�u�e�,� �d�e�b�t� �o�r� �e�q�u�i�t�y�,� �s�o� �t�h�a�t� �t�h�e� �d�e�b�t�-�e�q�u�i�t�y� �r�a�t�i�o� �i�s� �a�d�j�u�s�t�e�d� 

�t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �n�e�i�t�h�e�r� �b�o�n�d�h�o�l�d�e�r�s� �n�o�r� �s�h�a�r�e�h�o�l�d�e�r�s� �a�r�e� �t�a�k�i�n�g� �a�d�v�a�n�t�a�g�e� �o�f� �t�h�e� 

�o�t�h�e�r�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�f� �s�t�o�c�k�h�o�l�d�e�r�s� �f�e�e�l� �t�h�a�t� �m�a�n�a�g�e�r�s� �a�r�e� �l�o�w�e�r�i�n�g� �f�i�r�m� �r�i�s�k� �b�y� �a�c�c�e�p�t�-� 

�i�n�g� �l�e�s�s� �r�i�s�k�y� �p�r�o�j�e�c�t�s� �a�n�d� �t�r�a�n�s�f�e�r�r�i�n�g� �w�e�a�l�t�h� �t�o� �b�o�n�d�h�o�l�d�e�r�s�,� �m�a�n�a�g�e�r�s� �c�a�n� �p�a�y� �o�u�t� 

�d�i�v�i�d�e�n�d�s� �a�n�d� �f�i�n�a�n�c�e� �i�n�v�e�s�t�m�e�n�t� �b�y� �i�s�s�u�i�n�g� �m�o�r�e� �d�e�b�t� �s�o� �a�s� �t�o� �i�n�c�r�e�a�s�e� �f�i�r�m� �r�i�s�k�,� 

�t�h�e�r�e�b�y� �r�e�l�i�e�v�i�n�g� �t�h�e� �f�e�a�r�s� �o�f� �s�t�o�c�k�h�o�l�d�e�r�s�.� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �2�2



�2�.�3�.�1�:� �O�p�t�i�m�a�l� �D�i�v�i�d�e�n�d� �P�a�y�o�u�t� �i�n� �a�n� �A�g�e�n�c�y� �F�r�a�m�e�w�o�r�k� 

�R�o�z�e�f�f� �(�1�9�8�2�)� �e�m�p�i�r�i�c�a�l�l�y� �a�n�t�i�c�i�p�a�t�e�s� �E�a�s�t�e�r�b�r�o�o�k ��s� �a�g�e�n�c�y�-�b�a�s�e�d� �r�a�t�i�o�n�a�l�e� �f�o�r� �d�i�v�i�d�e�n�d� 

�p�a�y�o�u�t�.� �H�e� �p�r�o�p�o�s�e�s� �t�h�a�t� �f�i�r�m�s� �p�a�y� �o�u�t� �d�i�v�i�d�e�n�d�s� �i�n� �o�r�d�e�r� �t�o� �r�e�d�u�c�e� �t�h�e� �a�g�e�n�c�y� �c�o�s�t�s� 

�o�f� �e�q�u�i�t�y�.� �H�o�w�e�v�e�r�,� �t�h�e� �p�a�y�i�n�g� �o�u�t� �o�f� �d�i�v�i�d�e�n�d�s� �i�s� �e�x�p�e�n�s�i�v�e� �b�e�c�a�u�s�e� �t�h�e� �f�i�r�m� �t�h�e�n� �h�a�s� 

�t�o� �g�o� �t�o� �t�h�e� �c�a�p�i�t�a�l� �m�a�r�k�e�t�s� �t�o� �o�b�t�a�i�n� �f�u�n�d�s� �f�o�r� �i�n�v�e�s�t�m�e�n�t�.� �T�h�e� �f�i�r�m�,� �t�h�e�r�e�f�o�r�e�,� �w�i�l�l� 

�b�a�l�a�n�c�e� �t�h�e� �r�e�d�u�c�t�i�o�n� �i�n� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �w�i�t�h� �t�h�e� �c�o�s�t�s� �o�f� �r�a�i�s�i�n�g� �n�e�w� �c�a�p�i�t�a�l� �a�n�d� 

�w�i�l�l� �a�r�r�i�v�e� �a�t� �a�n� �o�p�t�i�m�a�l� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �p�o�l�i�c�y� �s�u�c�h� �t�h�a�t� �t�h�e� �m�a�r�g�i�n�a�l� �r�e�d�u�c�t�i�o�n� �i�n� �e�q�-� 

�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �a�c�h�i�e�v�e�d� �b�y� �c�a�p�i�t�a�l� �m�a�r�k�e�t� �m�o�n�i�t�o�r�i�n�g� �i�s� �e�q�u�a�l� �t�o� �t�h�e� �m�a�r�g�i�n�a�l� �c�o�s�t� 

�o�f� �i�s�s�u�i�n�g� �n�e�w� �s�e�c�u�r�i�t�i�e�s�,� �a�n�d� �t�h�e� �t�o�t�a�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �i�s� �m�i�n�i�m�i�z�e�d�.� �(�F�i�g�u�r�e� �2�)� 

�T�h�e� �c�o�s�t� �o�f� �i�s�s�u�i�n�g� �e�q�u�i�t�y� �s�h�o�u�l�d� �i�n�c�l�u�d�e�,� �i�n� �a�d�d�i�t�i�o�n� �t�o� �o�u�t�-�o�f�-�p�o�c�k�e�t� �e�x�p�e�n�s�e�s� �a�n�d� 

�u�n�d�e�r�w�r�i�t�i�n�g� �f�e�e�s�,� �t�h�e� �n�e�g�a�t�i�v�e� �m�a�r�k�e�t� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �a�n�n�o�u�n�c�e�m�e�n�t� �o�f� �t�h�e� �i�s�s�u�e�.� �M�y�e�r�s� 

�a�n�d� �M�a�j�l�u�f� �(�1�9�8�4�)�,� �a�r�g�u�e� �t�h�a�t� �g�i�v�e�n� �a�s�y�m�m�e�t�r�i�c� �i�n�f�o�r�m�a�t�i�o�n� �b�e�t�w�e�e�n� �m�a�n�a�g�e�r�s� �a�n�d� �t�h�e� 

�m�a�r�k�e�t�,� �m�a�n�a�g�e�r�s� �a�c�t�i�n�g� �i�n� �t�h�e� �b�e�s�t� �i�n�t�e�r�e�s�t�s� �o�f� �e�x�i�s�t�i�n�g� �s�h�a�r�e�h�o�l�d�e�r�s� �w�i�l�l� �i�s�s�u�e� �a�n�d� �i�n�-� 

�v�e�s�t� �i�f�,� �b�a�s�e�d� �o�n� �t�h�e�i�r� �s�u�p�e�r�i�o�r� �i�n�f�o�r�m�a�t�i�o�n�,� �t�h�e�y� �p�e�r�c�e�i�v�e� �t�h�e� �f�i�r�m� �t�o� �b�e� �o�v�e�r�v�a�l�u�e�d�.� �I�f�,� 

�o�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �m�a�n�a�g�e�r�s� �p�e�r�c�e�i�v�e� �t�h�e� �f�i�r�m� �t�o� �b�e� �u�n�d�e�r�v�a�l�u�e�d�,� �t�h�e�y� �m�a�y� �p�a�s�s� �u�p� 

�p�o�s�i�t�i�v�e� �n�e�t� �p�r�e�s�e�n�t� �v�a�l�u�e� �p�r�o�j�e�c�t�s� �r�a�t�h�e�r� �t�h�a�n� �i�s�s�u�e� �a�n�d� �i�n�v�e�s�t�,� �s�o� �a�s� �t�o� �p�r�e�v�e�n�t� �w�i�n�d�f�a�l�l� 

�g�a�i�n�s� �t�o� �n�e�w� �s�e�c�u�r�i�t�y�h�o�l�d�e�r�s� �a�t� �t�h�e� �e�x�p�e�n�s�e� �o�f� �e�x�i�s�t�i�n�g� �s�h�a�r�e�h�o�l�d�e�r�s� �w�h�e�n� �t�h�e� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �a�s�y�m�m�e�t�r�y� �i�s� �e�v�e�n�t�u�a�l�l�y� �r�e�s�o�l�v�e�d�.� �R�a�t�i�o�n�a�l� �s�u�p�p�l�i�e�r�s� �o�f� �c�a�p�i�t�a�l� �w�i�l�l�,� �t�h�e�r�e�f�o�r�e�,� �a�l�-� 

�w�a�y�s� �p�e�r�c�e�i�v�e� �a�n� �i�s�s�u�e� �a�n�n�o�u�n�c�e�m�e�n�t� �a�s� �s�i�g�n�a�l�l�i�n�g� �b�a�d� �n�e�w�s� �a�n�d� �w�i�l�l�,� �a�c�c�o�r�d�i�n�g�l�y�,� 

�d�i�s�c�o�u�n�t� �t�h�e� �p�r�i�c�e� �o�f� �t�h�e� �s�e�c�u�r�i�t�y�.� �T�h�i�s� �n�e�g�a�t�i�v�e� �a�n�n�o�u�n�c�e�m�e�n�t� �e�f�f�e�c�t� �h�a�s� �b�e�e�n� �w�e�l�l� 

�d�o�c�u�m�e�n�t�e�d� �i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �(�s�e�e� �M�a�s�u�l�i�s� �a�n�d� �K�o�r�w�a�r� �(�1�9�8�6�)�,� �a�m�o�n�g� �o�t�h�e�r�s�)�,� �a�n�d� �c�o�n�-� 

�s�t�i�t�u�t�e�s� �a� �c�o�s�t� �o�f� �i�s�s�u�a�n�c�e�.� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �|� �2�3
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�F�i�g�u�r�e� �2�.� �O�p�t�i�m�a�l� �D�i�v�i�d�e�n�d� �P�a�y�o�u�t� �R�a�t�e� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� 
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�R�o�z�e�f�f� �t�e�s�t�s� �h�i�s� �t�h�e�o�r�y� �b�y� �r�e�g�r�e�s�s�i�n�g� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �o�n� �p�r�o�x�y� �m�e�a�s�u�r�e�s� �o�f� �e�q�u�i�t�y� 

�a�g�e�n�c�y� �c�o�s�t�s� �a�n�d� �i�s�s�u�a�n�c�e� �c�o�s�t�s�.� �H�i�s� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �v�a�r�i�a�b�l�e�s� �i�n�c�l�u�d�e� �i�n�s�i�d�e�r� �h�o�l�d�i�n�g� 
�M�e�r�e� �t�a�n�a�s� �o�r�t�r� �e�r� 

�a�n�d� �t�h�e� �n�u�m�b�e�r� �o�f� �s�h�a�r�e�h�o�l�d�e�r�s�.� �H�e� �a�r�g�u�e�s� �t�h�a�t� �t�h�e� �J�a�r�g�e�r� �t�h�e� �i�n�s�i�d�e�r� �o�w�n�e�r�s�h�i�p�,� �t�h�e� �|� 

�l�o�w�e�r� �t�h�e� �l�e�v�e�l� �o�f� �m�o�n�i�t�o�r�i�n�g� �r�e�q�u�i�r�e�d� �t�o� �a�l�i�g�n� �m�a�n�a�g�e�r� �a�n�d� �s�t�o�c�k�h�o�l�d�e�r� �i�n�t�e�r�e�s�t�s� �a�n�d� �t�h�e� 

�l�o�w�e�r� �t�h�e� �c�o�n�s�e�q�u�e�n�t� �p�a�y�o�u�t�.� �H�o�w�e�v�e�r�,� �t�h�e� �m�o�r�e� �d�i�f�f�u�s�e� �t�h�e� �s�t�o�c�k� �o�w�n�e�r�s�h�i�p�,� �t�h�e� �l�a�r�g�e�r� 

�t�h�e� �n�u�m�b�e�r� �o�f� �s�t�o�c�k�h�o�l�d�e�r�s�,� �t�h�e� �g�r�e�a�t�e�r� �t�h�e� �c�o�l�l�e�c�t�i�v�e� �c�h�o�i�c�e� �p�r�o�b�l�e�m�s� �i� �i�n� �m�o�n�i�t�o�r�i�n�g� �a�n�d� 

�s�o� �t�h�e� �h�i�g�h�e�r� �t�h�e� �p�a�y�o�u�t� �n�e�e�d�e�d� �t�o� �i�n�d�u�c�e� �m�o�n�i�t�o�r�i�n�g� �t�h�r�o�u�g�h� �t�h�e� �i�n�v�e�s�t�m�e�n�t� �b�a�n�k�i�n�g� 

 ��p�r�o�c�e�s�s�.� �T�h�i�s� �a�r�g�u�m�e�n�t� �f�o�l�l�o�w�s� �b�e�c�a�u�s�e� �i�f� �t�h�e�r�e� �w�e�r�e� �a� �f�e�w� �l�a�r�g�e� �o�u�t�s�i�d�e� �s�h�a�r�e�h�o�l�d�e�r�s�,� 

�t�h�e�y� �m�i�g�h�t� �m�o�r�e� �e�a�s�i�l�y� �i�n�f�l�u�e�n�c�e� �i�n�s�i�d�e�r� �b�e�h�a�v�i�o�r�,� �t�h�e�r�e�b�y� �r�e�d�u�c�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� 

�a�n�d� �l�e�a�d�i�n�g� �t�o� �a� �l�o�w�e�r� �o�p�t�i�m�a�l� �p�a�y�o�u�t�®�.� �G�r�o�w�t�h� �a�n�d� �b�e�t�a� �a�r�e� �e�m�p�l�o�y�e�d� �a�s� �p�r�o�x�i�e�s� �i�n� �t�h�e� 

�r�e�g�r�e�s�s�i�o�n� �f�o�r� �t�h�e� �f�i�r�m ��s� �i�s�s�u�a�n�c�e� �c�o�s�t�s�.� �I�f� �t�h�e� �f�i�r�m� �i�s� �g�r�o�w�i�n�g�,� �i�t� �n�e�e�d�s� �f�i�n�a�n�c�i�n�g� �a�n�y�w�a�y� 

�a�n�d� �d�o�e�s� �n�o�t� �n�e�e�d� �d�i�v�i�d�e�n�d�s� �a�s� �a� �r�e�a�s�o�n� �t�o� �v�i�s�i�t� �t�h�e� �c�a�p�i�t�a�l� �m�a�r�k�e�t�s�,� �s�o� �t�h�e� �h�i�g�h�e�r� �t�h�e� 

�g�r�o�w�t�h�,� �t�h�e� �l�o�w�e�r� �t�h�e� �p�a�y�o�u�t�.� �T�h�e� �h�i�g�h�e�r� �a� �f�i�r�m ��s� �b�e�t�a�,� �t�h�e� �g�r�e�a�t�e�r� �i�t�s� �r�i�s�k� �a�n�d� �t�h�e� �h�i�g�h�e�r� 

�i�t�s� �c�o�s�t� �o�f� �r�a�i�s�i�n�g� �e�x�t�e�r�n�a�l� �f�u�n�d�s�.� �A� �r�i�s�k�y� �f�i�r�m� �w�i�l�l�,� �t�h�e�r�e�f�o�r�e�,� �c�o�n�s�e�r�v�e� �i�n�t�e�r�n�a�l� �f�u�n�d�s� �a�n�d� 

�p�a�y� �l�o�w� �d�i�v�i�d�e�n�d�s�.� �R�o�z�e�f�f ��s� �r�e�s�u�l�t�s� �v�a�l�i�d�a�t�e� �h�i�s� �h�y�p�o�t�h�e�s�i�z�e�d� �r�e�l�a�t�i�o�n�s�h�i�p�s� �a�n�d� �s�u�p�p�o�r�t� 

�t�h�e� �a�g�e�n�c�y� �e�x�p�l�a�n�a�t�i�o�n�s� �f�o�r� �t�h�e� �p�a�y�i�n�g� �o�f� �d�i�v�i�d�e�n�d�s�.� 

�R�o�z�e�f�f�'�s� �a�n�a�l�y�s�i�s� �h�a�s� �a� �c�o�u�p�l�e� �o�f� �f�l�a�w�s�.� �F�i�r�s�t�,� �i�n� �e�x�a�m�i�n�i�n�g� �t�h�e� �i�m�p�a�c�t� �o�f� �i�n�c�r�e�a�s�i�n�g� 

�p�a�y�o�u�t� �r�a�t�e� �o�n� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �a�n�d� �i�s�s�u�a�n�c�e� �c�o�s�t�s� �h�e� �i�g�n�o�r�e�s� �t�h�e� �c�o�n�s�t�r�a�i�n�t� �t�h�a�t� �t�h�e� 

�f�i�r�m� �m�a�y� �h�a�v�e� �a� �p�r�e�f�e�r�r�e�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�.� �A�n� �i�n�c�r�e�a�s�e� �i�n� �p�a�y�o�u�t� �w�i�l�l�,� �c�e�t�e�r�i�s� �p�a�r�i�b�u�s�,� 

�a�f�f�e�c�t� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �t�h�r�o�u�g�h� �e�a�r�n�i�n�g�s� �r�e�t�e�n�t�i�o�n�.� �S�e�c�o�n�d�,� �t�h�e� �p�r�o�x�y� �m�e�a�s�u�r�e�s� �f�o�r� 

�i�s�s�u�a�n�c�e� �c�o�s�t�s� �a�r�e� �u�n�n�e�c�e�s�s�a�r�i�l�y�  ��c�r�u�d�e ��.� �D�e�t�e�r�m�i�n�a�n�t�s� �o�f� �i�s�s�u�a�n�c�e� �c�o�s�t�s� �h�a�v�e� �b�e�e�n� �d�i�-� 

�r�e�c�t�l�y� �e�x�a�m�i�n�e�d� �b�y� �B�o�o�t�h� �a�n�d� �S�m�i�t�h� �(�1�9�8�6�)� �a�n�d� �B�h�a�g�a�t� �a�n�d� �F�r�o�s�t� �(�1�9�8�6�)� �a�n�d� �c�o�u�l�d� �b�e� 

�u�s�e�d� �a�s� �i�n�s�t�r�u�m�e�n�t�s�.� �T�h�e�s�e� �i�n�c�l�u�d�e� �i�s�s�u�e� �s�i�z�e�,� �r�e�f�l�e�c�t�i�n�g� �e�c�o�n�o�m�i�e�s� �o�f� �s�c�a�l�e�,� �a�n�d� �v�a�r�i�a�n�c�e� 

�6� �T�h�i�s� �i�s� �a�n�o�t�h�e�r� �a�r�e�a� �w�h�e�r�e� �r�e�p�u�r�c�h�a�s�e�s� �m�a�y� �h�a�v�e� �a�n� �a�d�v�a�n�t�a�g�e� �o�v�e�r� �d�i�v�i�d�e�n�d�s�.� �R�e�p�u�r�c�h�a�s�e�s� �n�o�t� �o�n�l�y� 
 ��d�i�s�b�u�r�s�e� �c�a�s�h� �a�n�d� �l�e�a�d� �t�o� �f�i�r�m� �m�o�n�i�t�o�r�i�n�g� �a�t� �p�o�s�s�i�b�l�y� �l�o�w�e�r� �c�o�s�t�s� �t�h�a�n� �d�o� �d�i�v�i�d�e�n�d�s�,� �b�u�t� �a�l�s�o� �p�o�s�s�i�b�l�y� 
�l�o�w�e�r� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �b�y� �r�e�d�u�c�i�n�g� �t�h�e� �d�i�s�p�e�r�s�i�o�n� �o�f� �o�u�t�s�i�d�e� �e�q�u�i�t�y�.� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �2�5



�o�f� �m�a�r�k�e�t� �r�e�t�u�r�n�s�,� �r�e�f�l�e�c�t�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �a�s�y�m�m�e�t�r�y� �a�n�d�,� �h�e�n�c�e�,� �t�h�e� �a�n�n�o�u�n�c�e�m�e�n�t� �e�f�-� 

�f�e�c�t� �c�o�s�t� �o�f� �i�s�s�u�a�n�c�e�.� 

�2�.�4�:� �T�h�e� �I�n�t�e�r�a�c�t�i�o�n� �o�f� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �i�n� �a�n� �A�g�e�n�c�y� 

�F�r�a�m�e�w�o�r�k� 

�I�f� �t�h�e� �a�g�e�n�c�y� �r�a�t�i�o�n�a�l�e� �f�o�r� �p�a�y�i�n�g� �o�u�t� �d�i�v�i�d�e�n�d�s� �i�s� �v�a�l�i�d�,� �t�h�e�n� �f�i�r�m�s� �p�a�y� �o�u�t� �d�i�v�i�d�e�n�d�s� 

�b�e�c�a�u�s�e� �t�h�e�y� �i�n�f�l�u�e�n�c�e� �f�i�n�a�n�c�i�n�g� �d�e�c�i�s�i�o�n�s�.� �I�n� �s�u�c�h� �a� �f�r�a�m�e�w�o�r�k�,� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�n�d� 

�d�i�v�i�d�e�n�d� �d�e�c�i�s�i�o�n�s� �a�r�e� �j�o�i�n�t�l�y� �m�a�d�e�.� �H�o�w�e�v�e�r�,� �w�h�i�l�e� �p�r�o�p�o�s�i�n�g� �a� �t�h�e�o�r�y� �o�f� �o�p�t�i�m�a�l� �c�a�p�-� 

�i�t�a�l� �s�t�r�u�c�t�u�r�e�,� �J�e�n�s�e�n� �a�n�d� �M�e�c�k�l�i�n�g� �i�g�n�o�r�e� �t�h�e� �d�i�v�i�d�e�n�d� �d�e�c�i�s�i�o�n�.� �S�i�m�i�l�a�r�l�y�,� �i�n� �a�r�r�i�v�i�n�g� 

�a�t� �a�n� �o�p�t�i�m�a�l� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t�,� �R�o�z�e�f�f� �i�g�n�o�r�e�s� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�.� �I�n� �C�h�a�p�t�e�r� �3� �o�f� �t�h�i�s� 

�d�i�s�s�e�r�t�a�t�i�o�n�,� �a� �m�o�d�e�l� �i�s� �d�e�v�e�l�o�p�e�d� �t�h�a�t� �n�o�t� �o�n�l�y� �l�i�n�k�s� �d�i�v�i�d�e�n�d�s� �a�n�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �i�n� 

�a�n� �a�g�e�n�c�y�-�t�h�e�o�r�e�t�i�c� �f�r�a�m�e�w�o�r�k�,� �b�u�t� �a�l�s�o� �s�h�o�w�s� �t�h�a�t� �t�h�e�s�e� �d�e�c�i�s�i�o�n�s� �a�r�e� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� 

�m�a�d�e�.� �T�h�e� �s�i�m�u�l�t�a�n�e�i�t�y� �i�s� �c�o�n�t�i�n�g�e�n�t� �u�p�o�n� �t�h�e� �f�i�r�m ��s� �u�s�i�n�g� �t�h�e� �(�c�o�s�t�l�y�)� �d�i�v�i�d�e�n�d� �m�e�c�h�-� 

�a�n�i�s�m� �t�o� �c�o�n�t�r�o�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �I�f�,� �h�o�w�e�v�e�r�,� �a�l�t�e�r�n�a�t�i�v�e� �a�n�d� �m�o�r�e� �c�o�s�t�-�e�f�f�e�c�t�i�v�e� 

�m�e�c�h�a�n�i�s�m�s� �e�x�i�s�t�,� �r�e�d�u�c�i�n�g� �o�r� �e�l�i�m�i�n�a�t�i�n�g� �t�h�e� �n�e�e�d� �f�o�r� �u�s�i�n�g� �t�h�e� �d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m�,� 

�t�h�e�n� �t�h�e� �d�e�c�i�s�i�o�n�s� �n�e�e�d� �n�o�t� �b�e� �s�i�m�u�l�t�a�n�e�o�u�s� �i�n� �a� �p�u�r�e� �a�g�e�n�c�y� �f�r�a�m�e�w�o�r�k�.� �W�h�e�t�h�e�r� �o�r� 

�n�o�t� �t�h�e� �d�e�c�i�s�i�o�n�s� �a�r�e� �j�o�i�n�t�l�y� �m�a�d�e� �i�s�,� �t�h�e�r�e�f�o�r�e�,� �a�n� �e�m�p�i�r�i�c�a�l� �q�u�e�s�t�i�o�n� �w�h�i�c�h� �w�i�l�l� �b�e� �a�d�-� 

�d�r�e�s�s�e�d� �i�n� �t�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n�.� 

�2�.�5�:� �A�l�t�e�r�n�a�t�i�v�e� �M�e�c�h�a�n�i�s�m�s� �t�h�a�t� �C�o�n�t�r�o�l� �E�q�u�i�t�y� �A�g�e�n�c�y� �C�o�s�t�s� 

�T�h�e�o�r�e�t�i�c�a�l�l�y�,� �m�e�c�h�a�n�i�s�m�s� �e�x�i�s�t� �i�n� �t�h�e� �c�a�p�i�t�a�l� �a�n�d� �l�a�b�o�r� �m�a�r�k�e�t�s� �w�h�e�r�e�b�y� �a�g�e�n�c�y� �c�o�n�-� 

�f�l�i�c�t�s� �(�f�r�o�m� �b�o�t�h� �d�e�b�t� �a�n�d� �e�q�u�i�t�y�)� �m�a�y� �b�e� �r�e�s�o�l�v�e�d�.� �O�n�e� �m�e�t�h�o�d� �i�s� �t�o� �u�n�i�t�e� �t�h�e� �i�n�t�e�r�e�s�t�s� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �2�6



�o�f� �s�t�o�c�k�h�o�l�d�e�r�s� �a�n�d� �b�o�n�d�h�o�l�d�e�r�s� �b�y� �h�a�v�i�n�g� �e�a�c�h� �s�e�c�u�r�i�t�y�h�o�l�d�e�r� �o�w�n� �d�e�b�t� �a�n�d� �e�q�u�i�t�y� �s�e�-� 

�C�c�u�r�i�t�i�e�s� �i�n� �e�q�u�a�l� �p�r�o�p�o�r�t�i�o�n�s�.� �T�h�u�s�,� �a�n�y� �w�e�a�l�t�h� �t�r�a�n�s�f�e�r� �l�e�a�v�e�s� �t�h�e� �t�o�t�a�l� �w�e�a�l�t�h� �o�f� �t�h�e� 

�s�e�c�u�r�i�t�y�h�o�l�d�e�r� �u�n�a�f�f�e�c�t�e�d�.� �I�n� �s�u�c�h� �a� �f�r�a�m�e�w�o�r�k�,� �c�o�m�p�l�e�t�e� �s�e�p�a�r�a�t�i�o�n� �o�f� �f�i�n�a�n�c�i�n�g� �a�n�d� 

�i�n�v�e�s�t�m�e�n�t� �o�b�t�a�i�n�s� �a�n�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �i�s� �i�r�r�e�l�e�v�a�n�t�.� �H�a�u�g�e�n� �a�n�d� �S�e�n�b�e�t� �(�1�9�7�8�)� �a�r�g�u�e� 

�t�h�a�t� �i�n�f�o�r�m�a�l� �r�e�o�r�g�a�n�i�z�a�t�i�o�n� �m�a�y� �b�e� �e�f�f�e�c�t�i�v�e� �i�n� �c�o�s�t�l�e�s�s�l�y� �c�o�n�t�r�o�l�l�i�n�g� �c�e�r�t�a�i�n� �d�e�b�t� 

�a�g�e�n�c�y� �c�o�s�t�s�.� �T�h�e�y� �p�r�o�p�o�s�e� �t�h�a�t� �i�f� �b�a�n�k�r�u�p�t�c�y� �i�s� �i�m�m�i�n�e�n�t�,� �m�a�n�a�g�e�r�s� �c�a�n� �a�v�o�i�d� �b�a�n�k�-� 

�r�u�p�t�c�y� �c�o�s�t�s� �b�y� �c�o�n�t�i�n�u�a�l�l�y� �a�d�j�u�s�t�i�n�g� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �b�y� �i�s�s�u�i�n�g� �s�t�o�c�k� �a�t� �m�a�r�k�e�t� 

�p�r�i�c�e�s� �a�n�d� �u�s�i�n�g� �t�h�e� �f�u�n�d�s� �t�o� �r�e�p�u�r�c�h�a�s�e� �o�u�t�s�t�a�n�d�i�n�g� �b�o�n�d�s� �a�l�s�o� �a�t� �m�a�r�k�e�t� �p�r�i�c�e�s�.� �I�f� 

�m�a�n�a�g�e�r�s� �f�a�i�l� �t�o� �r�e�o�r�g�a�n�i�z�e� �i�n�f�o�r�m�a�l�l�y� �t�o� �a�c�h�i�e�v�e� �t�h�e� �n�e�w� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�,� 

�o�u�t�s�i�d�e�r�s� �c�a�n� �t�a�k�e�o�v�e�r� �t�h�e� �f�i�r�m�,� �i�n�f�o�r�m�a�l�l�y� �r�e�o�r�g�a�n�i�z�e� �a�n�d� �c�a�p�t�u�r�e� �a�n� �a�r�b�i�t�r�a�g�e� �p�r�o�f�i�t�.� 

�I�n� �t�h�i�s� �w�a�y� �m�a�n�a�g�e�m�e�n�t� �i�s� �d�i�s�c�i�p�l�i�n�e�d� �t�o� �r�e�d�u�c�e� �a�g�e�n�c�y� �c�o�s�t�s� �t�h�r�o�u�g�h� �i�n�f�o�r�m�a�l� �r�e�o�r�-� 

�g�a�n�i�z�a�t�i�o�n� �o�r� �f�a�c�e� �t�h�e� �t�h�r�e�a�t� �o�f� �t�a�k�e�o�v�e�r�.� 

�P�r�o�b�l�e�m�s� �e�x�i�s�t�,� �h�o�w�e�v�e�r�,� �t�h�a�t� �p�r�e�c�l�u�d�e� �t�h�e� �c�o�s�t�l�e�s�s� �r�e�s�o�l�u�t�i�o�n� �o�f� �a�g�e�n�c�y� �p�r�o�b�l�e�m�s� �b�y� �t�h�e� 

�c�a�p�i�t�a�l� �m�a�r�k�e�t�.� �O�n�e� �o�f� �t�h�e�s�e� �i�s� �t�h�e� �f�r�e�e� �r�i�d�e�r� �p�r�o�b�l�e�m�.� �S�o�m�e� �s�e�c�u�r�i�t�y� �h�o�l�d�e�r�s� �m�a�y� �n�o�t� 

�t�e�n�d�e�r� �t�h�e�i�r� �s�h�a�r�e�s� �i�n� �a�n� �i�n�f�o�r�m�a�l� �r�e�o�r�g�a�n�i�z�a�t�i�o�n� �i�n� �t�h�e� �h�o�p�e� �t�h�a�t� �o�t�h�e�r�s� �w�i�l�l�.� �T�h�e� �r�e�-� 

�m�a�i�n�i�n�g� �s�e�c�u�r�i�t�y� �h�o�l�d�e�r�s� �t�h�e�n� �r�e�a�p� �p�a�r�t� �o�f� �t�h�e� �i�n�c�r�e�a�s�e� �i�n� �f�i�r�m� �v�a�l�u�e�.� �S�i�n�c�e� �i�t� �i�s� �i�n� �t�h�e� 

�i�n�t�e�r�e�s�t�s� �o�f� �a�l�l� �s�e�c�u�r�i�t�y� �h�o�l�d�e�r�s� �t�o� �f�r�e�e� �r�i�d�e� �s�o� �l�o�n�g� �a�s� �t�h�e� �e�x�p�e�c�t�e�d� �v�a�l�u�e� �o�f� �t�h�e�i�r� �s�e�c�u�r�i�-� 

�t�i�e�s� �i�s� �h�i�g�h�e�r� �s�u�b�s�e�q�u�e�n�t� �t�o� �t�h�e� �r�e�o�r�g�a�n�i�z�a�t�i�o�n�,� �t�h�i�s� �m�e�t�h�o�d� �d�o�e�s� �n�o�t� �w�o�r�k� �i�n� �p�r�a�c�t�i�c�e�.� 

�A�n�o�t�h�e�r� �p�r�o�b�l�e�m� �h�i�n�d�e�r�i�n�g� �c�o�s�t�l�e�s�s� �r�e�s�o�l�u�t�i�o�n� �o�f� �a�g�e�n�c�y� �p�r�o�b�l�e�m�s� �i�s� �t�h�e� �v�a�l�u�e� �o�f� �m�a�n�-� 

�a�g�e�r�i�a�l� �n�i�g�h�t�s�.� �I�f� �a� �m�a�n�a�g�e�r� �o�w�n�s� �a� �p�a�r�t� �o�f� �t�h�e� �f�i�r�m� �b�u�t� �r�e�t�a�i�n�s� �f�u�l�l� �o�p�e�r�a�t�i�n�g� �c�o�n�t�r�o�l� �(�a�s� 

�i�n� �t�h�e� �J�e�n�s�e�n�-�M�e�c�k�l�i�n�g� �f�r�a�m�e�w�o�r�k�)�,� �h�e� �m�a�y� �b�e� �u�n�w�i�l�l�i�n�g� �t�o� �g�i�v�e� �u�p� �h�i�s� �s�h�a�r�e� �i�n� �t�h�e� �f�i�r�m� 

�a�t� �t�h�e� �m�a�r�k�e�t� �p�r�i�c�e� �b�e�c�a�u�s�e� �i�n� �d�o�i�n�g� �s�o� �h�e� �a�l�s�o� �g�i�v�e�s� �u�p� �h�i�s� �r�i�g�h�t� �t�o� �c�o�n�s�u�m�e� �o�n�-�t�h�e�-�j�o�b� 

�p�e�r�q�u�i�s�i�t�e�s�.� �T�h�i�s� �f�o�l�l�o�w�s� �b�e�c�a�u�s�e�,� �i�f� �h�e� �s�e�l�l�s� �a� �p�a�r�t� �o�f� �h�i�s� �h�o�l�d�i�n�g� �h�e� �c�o�u�l�d� �l�o�s�e� �o�p�e�r�a�t�i�n�g� 

�c�o�n�t�r�o�l� �a�n�d� �b�e� �o�u�s�t�e�d�,� �t�h�e�r�e�b�y� �l�o�s�i�n�g� �b�o�t�h� �h�i�s� �p�o�s�i�t�i�o�n� �a�n�d� �h�i�s� �p�e�r�q�u�i�s�i�t�e�s�.� �O�t�h�e�r� �m�e�t�h�-� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �2�7



�o�d�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �t�h�a�t� �m�a�y� �s�e�r�v�e� �t�o� �a�l�i�g�n� �t�h�e� �i�n�t�e�r�e�s�t�s� �o�f� �p�r�i�n�c�i�p�a�l�s� �a�n�d� �a�g�e�n�t�s� �a�n�d� �a�r�e� 

�d�e�s�c�r�i�b�e�d� �b�e�l�o�w�.� 

�T�h�e� �M�a�n�a�g�e�r�i�a�l� �L�a�b�o�r� �M�a�r�k�e�t�:� �F�a�m�a� �(�1�9�8�0�)� �a�r�g�u�e�s� �t�h�a�t� �t�h�e� �m�a�n�a�g�e�r�i�a�l� �l�a�b�o�r� �m�a�r�k�e�t� 

�c�a�n� �s�e�r�v�e� �t�o� �d�i�s�c�i�p�l�i�n�e� �m�a�n�a�g�e�r�s� �i�f� �t�h�e�y� �f�a�i�l� �t�o� �a�c�t� �i�n� �t�h�e� �i�n�t�e�r�e�s�t�s� �o�f� �s�t�o�c�k�h�o�l�d�e�r�s�.� �U�n�d�e�r� 

�t�h�e� �m�o�r�e� �r�e�a�l�i�s�t�i�c� �a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �m�a�n�a�g�e�r�s� �a�c�t�u�a�l�l�y� �o�w�n� �v�e�r�y� �s�m�a�l�l� �p�r�o�p�o�r�t�i�o�n�s� �o�f� �t�h�e� 

�f�i�r�m�s� �t�h�e�y� �m�a�n�a�g�e�,� �m�o�n�i�t�o�r�i�n�g� �o�f� �m�a�n�a�g�e�r�s� �c�a�n� �t�a�k�e� �p�l�a�c�e� �a�t� �s�e�v�e�r�a�l� �l�e�v�e�l�s�.� �F�r�o�m� 

�a�b�o�v�e�,� �t�h�e� �b�o�a�r�d� �o�f� �d�i�r�e�c�t�o�r�s� �c�a�n� �s�c�r�u�t�i�n�i�z�e� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �a�t� �t�h�e� �h�i�g�h�e�s�t� �l�e�v�e�l�.� �F�r�o�m� 

�b�e�l�o�w�,� �j�u�n�i�o�r� �m�a�n�a�g�e�r�s� �c�a�n� �r�e�a�p� �r�e�w�a�r�d�s� �b�y� �s�t�e�p�p�i�n�g� �o�v�e�r� �l�e�s�s� �c�o�m�p�e�t�e�n�t� �m�a�n�a�g�e�r�s� �a�t� 

�h�i�g�h�e�r� �l�e�v�e�l�s�.� �M�o�n�i�t�o�r�i�n�g� �a�l�s�o� �t�a�k�e�s� �p�l�a�c�e� �b�y� �c�o�m�p�e�t�i�n�g� �f�i�r�m�s�.� �I�f� �t�h�e� �m�a�n�a�g�e�r�i�a�l� �l�a�b�o�r� 

�m�a�r�k�e�t� �f�u�n�c�t�i�o�n�s� �w�e�l�l�,� �m�a�n�a�g�e�r�s� �w�i�l�l� �f�a�c�e� �e�x� �p�o�s�t� �s�e�t�t�l�i�n�g� �u�p� �i�n� �t�h�e� �f�o�r�m� �o�f� �a�d�j�u�s�t�m�e�n�t�s� 

�t�o� �t�h�e�i�r� �f�u�t�u�r�e� �w�a�g�e�s� �a�n�d� �p�e�r�q�u�i�s�i�t�e�s�,� �a�n�d� �w�i�l�l� �c�o�n�s�e�q�u�e�n�t�l�y� �a�c�t� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� 

�s�h�a�r�e�h�o�l�d�e�r� �w�i�s�h�e�s�.� �H�o�w�e�v�e�r�,� �a�s� �H�i�r�s�c�h�e�y� �(�1�9�8�6�)� �p�o�i�n�t�s� �o�u�t�,� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� 

�a�s�y�m�m�e�t�r�y� �c�o�n�c�e�r�n�i�n�g� �m�a�n�a�g�e�r�i�a�l� �p�e�r�f�o�r�m�a�n�c�e� �i�m�p�e�d�e�s� �t�h�e� �e�f�f�i�c�i�e�n�t� �f�u�n�c�t�i�o�n�i�n�g� �o�f� �t�h�e� 

�m�a�n�a�g�e�r�i�a�l� �l�a�b�o�r� �m�a�r�k�e�t� �w�h�i�c�h� �i�s� �n�o�t� �l�i�k�e�l�y� �t�o� �b�e� �s�t�r�o�n�g�-�f�o�r�m� �e�f�f�i�c�i�e�n�t�.� 

�I�n�c�e�n�t�i�v�e�-�B�a�s�e�d� �C�o�m�p�e�n�s�a�t�i�o�n�:� �A�l�i�g�n�i�n�g� �t�h�e� �i�n�t�e�r�e�s�t�s� �o�f� �a�g�e�n�t�s� �a�n�d� �p�r�i�n�c�i�p�a�l�s� �m�a�y� �a�l�s�o� 

�b�e� �a�c�h�i�e�v�e�d� �v�i�a� �i�n�c�e�n�t�i�v�e� �b�a�s�e�d� �c�o�m�p�e�n�s�a�t�i�o�n� �w�h�e�r�e� �a� �p�a�r�t� �o�f� �t�h�e� �a�g�e�n�t ��s� �c�o�m�p�e�n�s�a�t�i�o�n� 

�i�s� �t�i�e�d� �t�o� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �f�i�r�m�.� �M�u�r�p�h�y� �(�1�9�8�5�)� �d�o�c�u�m�e�n�t�s� �t�h�a�t� �m�a�n�a�g�e�r�i�a�l� �c�o�m�p�e�n�s�a�t�i�o�n� 

�i�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �f�i�r�m� �s�t�o�c�k� �p�r�i�c�e� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �g�r�o�w�t�h� �i�n� �f�i�r�m� 

�s�a�l�e�s�.� �H�e� �c�o�n�t�e�n�d�s� �t�h�a�t� �p�a�s�t� �s�t�u�d�i�e�s� �t�h�a�t� �t�r�i�e�d� �t�o� �v�e�r�i�f�y� �t�h�i�s� �r�e�l�a�t�i�o�n�s�h�i�p� �w�e�r�e� �u�n�s�u�c�-� 

�c�e�s�s�f�u�l� �m�a�i�n�l�y� �b�e�c�a�u�s�e� �o�f� �t�h�e� �f�o�c�u�s� �o�f� �t�h�e�s�e� �s�t�u�d�i�e�s� �o�n� �n�o�n� �p�e�r�f�o�r�m�a�n�c�e� �o�r� �i�n�c�e�n�t�i�v�e� 

�b�a�s�e�d� �m�e�a�s�u�r�e�s�,� �a�s� �w�e�l�l� �a�s� �e�c�o�n�o�m�e�t�r�i�c� �p�r�o�b�l�e�m�s� �w�i�t�h� �m�i�s�s�i�n�g� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�e� �c�r�o�s�s�-� 

�s�e�c�t�i�o�n�a�l� �a�n�a�l�y�s�i�s�.� �T�h�a�t� �i�s�,� �p�a�s�t� �s�t�u�d�i�e�s� �i�g�n�o�r�e�d� �i�n�c�e�n�t�i�v�e�-�b�a�s�e�d� �c�o�m�p�e�n�s�a�t�i�o�n� �s�u�c�h� �a�s� 

�s�t�o�c�k� �o�p�t�i�o�n�s� �a�n�d� �d�e�f�e�r�r�e�d� �c�o�m�p�e�n�s�a�t�i�o�n� �a�n�d� �f�o�c�u�s�e�d� �o�n�l�y� �o�n� �s�a�l�a�r�y� �a�n�d� �b�o�n�u�s�.� �A�l�s�o�,� 

�b�y� �r�u�n�n�i�n�g� �t�i�m�e� �s�e�r�i�e�s� �a�n�a�l�y�s�e�s� �o�f� �i�n�d�i�v�i�d�u�a�l� �e�x�e�c�u�t�i�v�e�s� �a�n�d� �a�s�s�u�m�i�n�g� �t�h�a�t� �a�n�y� �o�m�i�t�t�e�d� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �2�3



�v�a�r�i�a�b�l�e�s� �r�e�m�a�i�n� �i�n�v�a�r�i�a�n�t� �o�v�e�r� �t�i�m�e� �f�o�r� �t�h�e�s�e� �i�n�d�i�v�i�d�u�a�l� �e�x�e�c�u�t�i�v�e�s�,� �M�u�r�p�h�y� �f�i�n�e�s�s�e�s� �t�h�e� 

�p�r�o�b�l�e�m� �o�f� �m�i�s�s�i�n�g� �v�a�r�i�a�b�l�e� �b�i�a�s� �e�n�c�o�u�n�t�e�r�e�d� �i�n� �c�r�o�s�s�-�s�e�c�t�i�o�n�a�l� �a�n�a�l�y�s�e�s� �b�y� �p�r�e�v�i�o�u�s� 

�s�t�u�d�i�e�s�.� �H�i�s� �c�o�n�c�l�u�s�i�o�n� �i�s� �t�h�a�t� �i�n�c�o�n�t�r�o�v�e�r�t�i�b�l�e� �e�v�i�d�e�n�c�e� �e�x�i�s�t�s� �t�h�a�t�  ��c�o�r�p�o�r�a�t�e� �p�e�r�f�o�r�m�-� 

�a�n�c�e�,� �a�s� �m�e�a�s�u�r�e�d� �b�y� �t�h�e� �r�a�t�e� �o�f� �r�e�t�u�r�n� �r�e�a�l�i�z�e�d� �b�y� �s�h�a�r�e�h�o�l�d�e�r�s�,� �i�s� �s�t�r�o�n�g�l�y� �a�n�d� �p�o�s�i�-� 

�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �m�a�n�a�g�e�r�i�a�l� �r�e�m�u�n�e�r�a�t�i�o�n�. �� �O�n�e� �a�r�e�a� �o�f� �s�t�u�d�y� �t�h�a�t� �c�o�n�f�l�i�c�t�s� �w�i�t�h� 

�M�u�r�p�h�y ��s� �f�i�n�d�i�n�g�s� �i�s� �t�h�e� �u�t�i�l�i�t�y� �i�n�d�u�s�t�r�y�.� �A�s� �H�a�n�s�e�n�,� �K�u�m�a�r�,� �a�n�d� �S�h�o�m�e� �(�1�9�9�0�)�,� �a�r�g�u�e�,� 

�d�u�e� �t�o� �t�h�e� �c�o�s�t�-�p�l�u�s� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �u�t�i�l�i�t�y� �c�a�s�h� �f�l�o�w�s�,� �a�n�d� �t�h�e� �f�a�c�t� �t�h�a�t� �m�a�n�a�g�e�r�i�a�l� 

�c�o�m�p�e�n�s�a�t�i�o�n� �i�s� �t�i�e�d� �t�o� �s�a�l�e�s�,� �a�n� �i�n�c�e�n�t�i�v�e� �a�r�i�s�e�s� �f�o�r� �m�a�n�a�g�e�r�s� �t�o� �i�n�c�r�e�a�s�e� �s�a�l�e�s� �b�y� �i�n�-� 

�c�r�e�a�s�i�n�g� �c�o�s�t�s�,� �e�v�e�n� �t�h�o�u�g�h� �s�t�o�c�k�h�o�l�d�e�r� �i�n�c�o�m�e� �i�s� �d�i�m�i�n�i�s�h�e�d� �i�n� �t�h�e� �p�r�o�c�e�s�s�.� �F�o�r� �u�t�i�l�i�t�i�e�s�,� 

�s�t�u�d�i�e�s� �b�y� �C�a�r�r�o�l�l� �a�n�d� �C�i�s�c�e�l� �(�1�9�8�2�)� �a�n�d� �H�i�r�s�c�h�e�y� �a�n�d� �P�a�p�p�a�s� �(�1�9�8�1�)� �f�i�n�d� �a� �p�o�s�i�t�i�v�e� �r�e�-� 

�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �c�o�m�p�e�n�s�a�t�i�o�n� �a�n�d� �s�a�l�e�s� �b�u�t� �a� �n�e�g�a�t�i�v�e� �o�n�e� �b�e�t�w�e�e�n� �c�o�m�p�e�n�s�a�t�i�o�n� 

�a�n�d� �s�t�o�c�k�h�o�l�d�e�r� �i�n�c�o�m�e�.� 

�F�i�n�a�l�l�y�,� �a�n�d� �i�n� �s�u�p�p�o�r�t� �o�f� �F�a�m�a ��s� �t�h�e�s�i�s�,� �C�o�u�g�h�l�a�n� �a�n�d� �S�c�h�m�i�d�t� �(�1�9�8�5�)� �r�e�p�o�r�t� �t�h�a�t� �s�t�o�c�k� 

�p�r�i�c�e� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �s�u�b�s�e�q�u�e�n�t� �e�x�e�c�u�t�i�v�e� �t�u�r�n�o�v�e�r� �a�r�e� �n�e�g�a�t�i�v�e�l�y� �c�o�r�r�e�l�a�t�e�d�.� �T�h�i�s� 

�e�v�i�d�e�n�c�e� �i�s� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �h�y�p�o�t�h�e�s�i�s� �t�h�a�t� �p�o�o�r� �p�e�r�f�o�r�m�a�n�c�e� �i�n�c�r�e�a�s�e�s� �t�h�e� �p�r�o�b�a�-� 

�b�i�l�i�t�y� �t�h�a�t� �t�o�p� �l�e�v�e�l� �m�a�n�a�g�e�r�s� �l�o�s�e� �t�h�e�i�r� �j�o�b�s�.� 

�T�h�e� �T�h�r�e�a�t� �o�f� �T�a�k�e�o�v�e�r�:� �T�h�e� �t�h�r�e�a�t� �o�f� �t�a�k�e�o�v�e�r� �i�s� �a�n�o�t�h�e�r� �m�e�a�n�s� �w�h�e�r�e�b�y� �a�g�e�n�t�s� �m�a�y� 

�b�e� �f�o�r�c�e�d� �t�o� �w�o�r�k� �t�o�w�a�r�d�s� �m�a�x�i�m�i�z�a�t�i�o�n� �o�f� �f�i�r�m� �v�a�l�u�e�.� �U�n�d�e�r� �c�e�r�t�a�i�n� �c�i�r�c�u�m�s�t�a�n�c�e�s�,� 

�t�a�k�e�o�v�e�r�s� �c�a�n� �o�c�c�u�r� �d�e�s�p�i�t�e� �m�a�n�a�g�e�m�e�n�t� �a�c�t�i�n�g� �i�n� �t�h�e� �b�e�s�t� �i�n�t�e�r�e�s�t�s� �o�f� �s�e�c�u�r�i�t�y�h�o�l�d�e�r�s�.� 

�H�o�w�e�v�e�r�,� �h�o�w� �t�h�e� �a�c�q�u�i�r�i�n�g� �f�i�r�m� �d�e�a�l�s� �w�i�t�h� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �a�c�q�u�i�r�e�d� �f�i�r�m� �s�u�b�-� 

�s�e�q�u�e�n�t� �t�o� �t�h�e� �t�a�k�e�o�v�e�r� �1�s� �d�e�p�e�n�d�e�n�t� �u�p�o�n� �t�h�e�i�r� �p�e�r�f�o�r�m�a�n�c�e�,� �a�n�d� �s�o� �m�a�n�a�g�e�r�s� �a�l�w�a�y�s� 

�h�a�v�e� �t�h�e� �i�n�c�e�n�t�i�v�e� �t�o� �a�c�t� �s�o� �a�s� �t�o� �m�a�x�i�m�i�z�e� �f�i�r�m� �v�a�l�u�e� �o�r� �l�o�s�e� �t�h�e�i�r� �j�o�b�s� �f�o�l�l�o�w�i�n�g� �a� 

�t�a�k�e�o�v�e�r�.� �S�e�v�e�r�a�l� �t�h�e�o�r�i�e�s� �h�a�v�e� �b�e�e�n� �a�d�v�a�n�c�e�d� �t�o� �e�x�p�l�a�i�n� �t�a�k�e�o�v�e�r�s�.� �T�h�e� �d�i�f�f�e�r�e�n�t�i�a�l� �e�f�-� 

�f�i�c�i�e�n�c�y� �t�h�e�o�r�y� �s�a�y�s� �t�h�a�t� �m�o�r�e� �e�f�f�i�c�i�e�n�t� �f�i�r�m�s� �w�i�l�l� �a�c�q�u�i�r�e� �l�e�s�s� �e�f�f�i�c�i�e�n�t� �f�i�r�m�s� �a�n�d� �r�e�a�l�i�z�e� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �2�9



�g�a�i�n�s� �b�y� �i�m�p�r�o�v�i�n�g� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �o�f� �t�h�e� �a�c�q�u�i�r�e�d� �f�i�r�m�.� �L�i�n�k�e�d� �t�o� �t�h�i�s� �t�h�e�o�r�y�,� �a�n�d� �t�o� 

�a�g�e�n�c�y� �t�h�e�o�r�y�,� �i�s� �t�h�e� �t�h�e�o�r�y� �o�f� �i�n�e�f�f�i�c�i�e�n�t� �m�a�n�a�g�e�m�e�n�t�.� �I�n�e�f�f�i�c�i�e�n�t� �m�a�n�a�g�e�m�e�n�t� �m�a�y� �b�e� 

�b�r�o�a�d�l�y� �c�l�a�s�s�i�f�i�e�d� �a�s� �t�h�a�t� �w�h�i�c�h�,� �f�o�r� �w�h�a�t�e�v�e�r� �r�e�a�s�o�n�,� �f�a�i�l�s� �t�o� �m�a�x�i�m�i�z�e� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� 

�f�i�r�m�.� �A�l�m�o�s�t� �a�n�y�o�n�e� �t�a�k�i�n�g� �o�v�e�r� �s�u�c�h� �a� �f�i�r�m� �a�n�d� �g�e�t�t�i�n�g� �r�i�d� �o�f� �e�x�i�s�t�i�n�g� �m�a�n�a�g�e�m�e�n�t� 

�c�o�u�l�d� �i�m�p�r�o�v�e� �i�t�s� �p�e�r�f�o�r�m�a�n�c�e�.� �T�h�e�o�r�i�e�s� �o�f� �o�p�e�r�a�t�i�n�g� �a�n�d� �f�i�n�a�n�c�i�a�l� �s�y�n�e�r�g�y� �a�s� �r�e�a�s�o�n�s� 

�f�o�r� �t�a�k�e�o�v�e�r�s� �a�r�e� �m�o�t�i�v�a�t�e�d� �b�y� �e�c�o�n�o�m�i�e�s� �o�f� �s�c�a�l�e� �o�r� �o�f� �s�c�o�p�e� �a�n�d� �c�o�u�l�d� �l�e�a�d� �t�o� �t�a�k�e�-� 

�o�v�e�r�s� �i�r�r�e�s�p�e�c�t�i�v�e� �o�f� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �o�f� �t�h�e� �i�n�c�u�m�b�e�n�t� �m�a�n�a�g�e�m�e�n�t�.� �S�i�m�i�l�a�r�l�y�,� �m�a�r�k�e�t� 

�p�o�w�e�r� �t�h�e�o�r�i�e�s� �l�e�a�d� �t�o� �g�a�i�n�s� �f�r�o�m� �c�o�l�l�u�s�i�o�n� �a�n�d� �m�o�n�o�p�o�l�y� �e�f�f�e�c�t�s� �r�a�t�h�e�r� �t�h�a�n� �f�r�o�m� �a�n�y� 

�i�m�p�r�o�v�e�m�e�n�t� �i�n� �p�e�r�f�o�r�m�a�n�c�e�.� �A�l�t�h�o�u�g�h� �a�l�l� �t�h�e� �a�b�o�v�e� �t�h�e�o�r�i�e�s� �a�r�e� �v�a�l�i�d� �r�e�a�s�o�n�s� �f�o�r� 

�t�a�k�e�o�v�e�r�,� �o�n�l�y� �m�a�n�a�g�e�r�i�a�l� �i�n�e�f�f�i�c�i�e�n�c�i�e�s� �a�n�d� �a�g�e�n�c�y� �p�r�o�b�l�e�m� �e�f�f�e�c�t�s� �a�r�e� �t�h�e� �f�o�c�u�s� �o�f� �t�h�i�s� 

�d�i�s�s�e�r�t�a�t�i�o�n�.� 

�J�e�n�s�e�n� �(�1�9�8�6�)� �p�r�o�p�o�s�e�s� �t�h�a�t� �m�a�n�a�g�e�r�s� �o�f� �f�i�r�m�s� �w�i�t�h� �l�a�r�g�e� �f�r�e�e� �c�a�s�h� �f�l�o�w�s� �m�a�y� �b�e� �r�e�l�u�c�-� 

�t�a�n�t� �t�o� �p�a�y� �o�u�t� �t�h�e� �e�x�c�e�s�s� �c�a�s�h� �i�n� �t�h�e� �f�o�r�m� �o�f� �d�i�v�i�d�e�n�d�s� �a�n�d� �i�n�s�t�e�a�d� �u�s�e� �i�t� �t�o� �i�n�c�r�e�a�s�e� 

�f�i�r�m� �s�i�z�e� �t�h�r�o�u�g�h� �a�c�q�u�i�r�i�n�g� �o�t�h�e�r� �f�i�r�m�s� �r�e�g�a�r�d�l�e�s�s� �o�f� �w�h�e�t�h�e�r� �t�h�e�y� �h�a�v�e� �a�n�y� �e�x�p�e�r�t�i�s�e� �i�n� 

�t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�o�s�e� �f�i�r�m�s�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �i�n�e�f�f�i�c�i�e�n�t� �o�p�e�r�a�t�i�o�n� �m�a�y� �b�r�i�n�g� �s�t�o�c�k� �p�r�i�c�e�s� 

�d�o�w�n�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �t�h�e� �k�n�o�w�l�e�d�g�e� �t�h�a�t� �a� �f�i�r�m� �w�i�t�h� �f�r�e�e� �c�a�s�h� �f�l�o�w�s� �h�a�s� �t�h�e� �p�o�-� 

�t�e�n�t�i�a�l� �t�o� �m�i�s�a�l�l�o�c�a�t�e� �r�e�s�o�u�r�c�e�s� �a�n�d� �t�h�u�s� �b�e� �u�n�d�e�r�v�a�l�u�e�d� �w�i�l�l� �m�a�k�e� �i�t� �a� �t�a�r�g�e�t� �f�o�r� �t�a�k�e�-� 

�o�v�e�r� �b�y� �o�t�h�e�r� �f�i�r�m�s�.� �O�n�e� �w�a�y� �t�o� �c�o�n�t�r�o�l� �t�h�e� �f�r�e�e� �c�a�s�h� �p�r�o�b�l�e�m� �i�s� �t�o� �i�s�s�u�e� �d�e�b�t�.� �D�e�b�t� 

�h�a�s� �a� �f�i�x�e�d� �c�o�s�t�,� �i�n�t�e�r�e�s�t� �c�h�a�r�g�e�s�,� �a�n�d� �w�i�l�l� �f�o�r�c�e� �m�a�n�a�g�e�r�s� �t�o� �p�a�y� �o�u�t� �a�n�y� �f�r�e�e� �c�a�s�h� �f�l�o�w� 

�o�r� �f�a�c�e� �b�a�n�k�r�u�p�t�c�y�.� �I�n� �t�h�e� �a�b�s�e�n�c�e� �o�f� �h�i�g�h� �i�n�t�e�r�e�s�t� �c�h�a�r�g�e�s�,� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �h�i�g�h� �f�r�e�e� 

�c�a�s�h� �f�l�o�w� �s�i�g�n�i�f�i�e�s� �a� �l�a�c�k� �o�f� �d�i�s�c�i�p�l�i�n�e� �i�m�p�o�s�e�d� �b�y� �t�h�e� �p�o�t�e�n�t�i�a�l� �f�o�r� �a� �t�a�k�e�o�v�e�r�.� 

�A�s� �m�e�n�t�i�o�n�e�d� �e�a�r�l�i�e�r�,� �d�u�e� �t�o� �t�h�e� �f�r�e�e�-�r�i�d�e�r� �p�r�o�b�l�e�m�,� �i�n� �a� �d�i�f�f�u�s�e�l�y�-�h�e�l�d� �c�o�r�p�o�r�a�t�i�o�n� �n�o� 

�o�n�e� �s�m�a�l�l� �s�h�a�r�e�h�o�l�d�e�r� �h�a�s� �t�h�e� �i�n�c�e�n�t�i�v�e� �t�o� �m�o�n�i�t�o�r� �t�h�e� �a�c�t�i�o�n�s� �o�f� �m�a�n�a�g�e�r�s�.� �H�o�w�e�v�e�r�,� 

�S�h�l�e�i�f�e�r� �a�n�d� �V�i�s�h�n�y� �(�1�9�8�6�)� �s�u�g�g�e�s�t� �t�h�a�t� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �a� �l�a�r�g�e� �m�i�n�o�r�i�t�y� �(�o�u�t�s�i�d�e�r� �o�r� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �3�0



�n�o�n�-�m�a�n�a�g�e�m�e�n�t�)� �s�h�a�r�e�h�o�l�d�e�r� �m�a�y� �p�r�o�v�i�d�e� �a� �s�o�l�u�t�i�o�n� �t�o� �t�h�e� �p�r�o�b�l�e�m�.� �I�n� �t�h�e�i�r� �m�o�d�e�l�,� 

�l�a�r�g�e� �s�h�a�r�e�h�o�l�d�e�r�s� �c�o�u�l�d� �i�n�i�t�i�a�t�e� �a� �t�a�k�e�o�v�e�r� �a�n�d� �g�a�i�n�,� �a�f�t�e�r� �t�h�e� �c�o�s�t�s� �o�f� �t�h�e� �t�a�k�e�o�v�e�r�,� 

�f�r�o�m� �t�h�e� �i�n�c�r�e�a�s�e� �i�n� �s�h�a�r�e� �p�r�i�c�e� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �t�h�e� �c�h�a�n�g�e�s� �i�n� �c�o�r�p�o�r�a�t�e� �p�o�l�i�c�y� �b�r�o�u�g�h�t� 

�a�b�o�u�t� �b�y� �t�h�e� �t�a�k�e�o�v�e�r�.� �A�l�t�e�r�n�a�t�i�v�e�l�y�,� �t�h�i�r�d�-�p�a�r�t�y� �t�a�k�e�o�v�e�r�s� �c�o�u�l�d� �b�e� �f�a�c�i�l�i�t�a�t�e�d� �b�y� �t�h�e� 

�l�a�r�g�e� �s�h�a�r�e�h�o�l�d�e�r� �w�h�o� �i�s� �w�i�l�l�i�n�g� �t�o� �s�p�l�i�t� �g�a�i�n�s� �w�i�t�h� �t�h�e� �b�i�d�d�e�r�.� �T�h�e� �l�a�r�g�e�r� �t�h�e� 

�s�h�a�r�e�h�o�l�d�i�n�g� �o�f� �t�h�e� �o�u�t�s�i�d�e�r�,� �t�h�e� �g�r�e�a�t�e�r� �t�h�e� �t�h�r�e�a�t� �o�f� �t�a�k�e�o�v�e�r�.� �A�l�s�o�,� �t�h�e� �l�a�r�g�e�r� �t�h�e� 

�h�o�l�d�i�n�g�,� �t�h�e� �m�o�r�e� �i�n�c�e�n�t�i�v�e� �t�h�e�r�e� �i�s� �t�o� �i�n�c�u�r� �t�h�e� �c�o�s�t�s� �o�f� �m�o�n�i�t�o�r�i�n�g� �t�h�a�t� �m�a�y� �b�e� �c�o�m�-� 

�p�e�n�s�a�t�e�d� �b�y� �a�n� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l ��s� �h�o�l�d�i�n�g�.� �T�h�a�t� �i�s�,� �t�h�e� �s�m�a�l�l�e�r� �i�s� 

�t�h�e� �f�r�e�e� �r�i�d�e�r� �p�r�o�b�l�e�m�.� 

�R�e�g�u�l�a�t�i�o�n�:� �R�e�g�u�l�a�t�o�r�y� �o�v�e�r�s�i�g�h�t� �c�a�n� �s�e�r�v�e� �t�o� �l�o�w�e�r� �a�g�e�n�c�y� �c�o�s�t�s�.� �H�o�w�e�v�e�r�,� �d�u�e� �t�o� �t�h�e� 

�d�i�f�f�e�r�i�n�g� �n�a�t�u�r�e� �o�f� �r�e�g�u�l�a�t�i�o�n� �i�n� �v�a�r�i�o�u�s� �i�n�d�u�s�t�r�i�e�s�,� �t�h�e� �e�f�f�e�c�t�s� �o�f� �r�e�g�u�l�a�t�i�o�n� �a�r�e� �n�o�t� �u�n�i�-� 

�f�o�r�m�,� �n�o�r� �d�o� �t�h�e�y� �u�n�i�f�o�r�m�l�y� �l�o�w�e�r� �a�g�e�n�c�y� �c�o�s�t�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�n� �t�h�e� �b�a�n�k�i�n�g� �i�n�d�u�s�t�r�y�,� 

�c�a�p�i�t�a�l� �r�e�g�u�l�a�t�i�o�n� �i�s� �i�n�t�e�n�d�e�d� �t�o� �l�i�m�i�t� �t�h�e� �i�n�c�e�n�t�i�v�e�s� �o�f� �m�a�n�a�g�e�m�e�n�t� �t�o� �r�i�s�k�-�t�a�k�i�n�g�,� �a�n�d� 

�s�o� �s�h�o�u�l�d� �h�e�l�p� �p�r�i�m�a�r�i�l�y� �t�o� �l�o�w�e�r� �t�h�e� �a�g�e�n�c�y� �c�o�s�t�s� �o�f� �d�e�b�t�.� �I�n� �t�h�e� �u�t�i�l�i�t�y� �i�n�d�u�s�t�r�y�,� �o�n� �t�h�e� 

�o�t�h�e�r� �h�a�n�d�,� �r�e�g�u�l�a�t�i�o�n� �s�e�r�v�e�s� �t�o� �l�o�w�e�r� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �b�y� �m�o�n�i�t�o�r�i�n�g� �m�a�n�a�g�e�r�s�,� �b�u�t�,� 

�a�s� �j�u�s�t� �d�i�s�c�u�s�s�e�d� �i�n� �t�h�e� �s�e�c�t�i�o�n� �o�n� �c�o�m�p�e�n�s�a�t�i�o�n�,� �r�a�i�s�e�s� �t�h�e�m� �b�y� �g�i�v�i�n�g� �m�a�n�a�g�e�r�s� �t�h�e� 

�i�n�c�e�n�t�i�v�e� �t�o� �r�a�i�s�e� �c�o�s�t�s� �e�v�e�n� �a�t� �t�h�e� �r�i�s�k� �o�f� �l�o�w�e�r�i�n�g� �s�t�o�c�k� �p�r�i�c�e�.� �B�o�t�h� �t�h�e�s�e� �i�s�s�u�e�s� �a�r�e� 

�d�i�s�c�u�s�s�e�d� �i�n� �g�r�e�a�t�e�r� �d�e�t�a�i�l� �i�n� �C�h�a�p�t�e�r� �4�.� 

�2�.�6�:� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �t�h�e� �I�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �D�i�v�i�d�e�n�d� �a�n�d� 

�F�i�n�a�n�c�i�n�g� �P�o�l�i�c�i�e�s� �i�n� �a�n� �A�g�e�n�c�y� �F�r�a�m�e�w�o�r�k� 

�A�s� �d�i�s�c�u�s�s�e�d� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� �s�e�c�t�i�o�n�,� �o�t�h�e�r� �m�e�c�h�a�n�i�s�m�s� �e�x�i�s�t� �b�e�s�i�d�e�s� �d�i�v�i�d�e�n�d�s� �t�h�a�t� �m�a�y� 

�b�e� �u�s�e�d� �t�o� �c�o�n�t�r�o�l� �t�h�e� �a�g�e�n�c�y� �c�o�s�t�s� �o�f� �e�q�u�i�t�y�.� �A� �v�a�l�u�e�-�m�a�x�i�m�u�i�z�i�n�g� �f�i�r�m� �w�i�l�l� �e�m�p�l�o�y� �a�l�l� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �3�1



�m�e�c�h�a�n�i�s�m�s� �u�p� �t�o� �t�h�e� �p�o�i�n�t� �w�h�e�r�e� �t�h�e� �m�a�r�g�i�n�a�l� �c�o�s�t� �o�f� �e�a�c�h� �m�e�c�h�a�n�i�s�m� �u�s�e�d� �e�q�u�a�l�s� �i�t�s� 

�m�a�r�g�i�n�a�l� �b�e�n�e�f�i�t�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �f�i�r�m�s� �w�i�l�l� �u�s�e� �d�i�v�i�d�e�n�d�s� �t�o�g�e�t�h�e�r� �w�i�t�h� �a�l�t�e�r�n�a�t�i�v�e� �m�e�c�h�-� 

�_� �a�n�i�s�m�s� �t�o� �c�o�n�t�r�o�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �H�o�w�e�v�e�r�,� �t�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �a�n�d� �e�f�f�i�c�a�c�y� �o�f� �t�h�e�s�e� 

�a�l�t�e�r�n�a�t�i�v�e�,� �n�o�n�-�d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m�s� �a�r�e� �l�i�k�e�l�y� �t�o� �v�a�r�y� �a�c�r�o�s�s� �i�n�d�u�s�t�r�i�e�s� �a�n�d� �i�n�d�u�s�t�r�y� 

�g�r�o�u�p�s�.� �T�h�e� �s�i�m�u�l�t�a�n�e�i�t�y� �o�f� �t�h�e� �d�i�v�i�d�e�n�d� �p�o�l�i�c�y�-�c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n� �w�i�l�l� �v�a�r�y� �a�c�-� 

�c�o�r�d�i�n�g�l�y�.� �T�h�i�s� �i�s� �t�h�e� �c�e�n�t�r�a�l� �p�r�e�m�i�s�e� �o�f� �t�h�e� �d�i�s�s�e�r�t�a�t�i�o�n�,� �e�m�p�i�r�i�c�a�l�l�y� �t�e�s�t�e�d� �b�y� �e�x�a�m�i�n�i�n�g� 

�t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �s�i�m�u�l�t�a�n�e�i�t�y� �i�n� �t�h�r�e�e� �d�i�s�p�a�r�a�t�e� �i�n�d�u�s�t�r�y� �g�r�o�u�p�s�:� �I�n�d�u�s�t�r�i�a�l�s�,� �B�a�n�k�s�,� �a�n�d� 

�U�t�i�l�i�t�i�e�s�.� �O�f� �t�h�e�s�e�,� �b�a�n�k�s� �a�n�d� �u�t�i�l�i�t�i�e�s� �a�r�e� �r�e�g�u�l�a�t�e�d� �w�h�i�l�e� �i�n�d�u�s�t�r�i�a�l�s� �a�r�e� �n�o�t�.� �H�o�w�e�v�e�r�,� 

�s�o�m�e� �i�n�d�u�s�t�r�i�a�l� �f�i�r�m�s� �m�a�y� �h�a�v�e� �a�v�a�i�l�a�b�l�e� �o�t�h�e�r� �m�e�c�h�a�n�i�s�m�s� �s�u�c�h� �a�s� �c�o�m�p�e�n�s�a�t�i�o�n� 

�p�a�c�k�a�g�e�s� �a�n�d� �t�a�k�e�o�v�e�r� �t�h�r�e�a�t�s� �t�h�a�t� �m�a�y� �s�e�r�v�e� �t�o� �a�l�i�g�n� �m�a�n�a�g�e�r�-�s�h�a�r�e�h�o�l�d�e�r� �i�n�t�e�r�e�s�t�s� 

�w�h�i�l�e� �b�e�i�n�g� �m�o�r�e� �c�o�s�t�-�e�f�f�e�c�t�i�v�e� �t�h�a�n� �d�i�v�i�d�e�n�d�s�.� �F�o�r� �a� �s�u�b�s�a�m�p�l�e� �o�f� �s�u�c�h� �i�n�d�u�s�t�r�i�a�l� �f�i�r�m�s�,� 

�s�i�m�u�l�t�a�n�e�i�t�y� �m�a�y� �n�o�t� �b�e� �o�b�s�e�r�v�e�d�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �f�o�r� �f�i�r�m�s� �w�i�t�h� �l�o�w� �a�v�a�i�l�a�b�i�l�i�t�y� �o�r� 

�e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �s�u�c�h� �a�l�t�e�r�n�a�t�i�v�e� �m�e�c�h�a�n�i�s�m�s�,� �t�h�e� �d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� 

�p�r�e�d�o�m�i�n�a�n�t� �i�n� �t�h�e� �m�o�n�i�t�o�r�i�n�g� �o�f� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �r�e�s�u�l�t�i�n�g� �i�n� �t�h�e� �s�i�m�u�l�t�a�n�e�i�t�y� �o�f� �t�h�e� 

�d�i�v�i�d�e�n�d�-�c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n�.� 

�F�o�r� �e�l�e�c�t�r�i�c� �u�t�i�l�i�t�i�e�s�,� �r�e�g�u�l�a�t�i�o�n� �c�a�u�s�e�s� �a� �c�o�n�f�l�i�c�t� �b�e�t�w�e�e�n� �r�e�g�u�l�a�t�o�r�s� �a�n�d� �s�h�a�r�e�h�o�l�d�e�r�s� 

�w�h�i�l�e� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �e�l�i�m�i�n�a�t�i�n�g� �t�h�e� �t�h�r�e�a�t� �o�f� �t�a�k�e�o�v�e�r� �a�s� �a�n� �a�l�t�e�r�n�a�t�i�v�e� �n�o�n�-�d�i�v�i�d�e�n�d� 

�m�o�n�i�t�o�r�i�n�g� �m�e�c�h�a�n�i�s�m�.� �C�o�m�p�e�n�s�a�t�i�o�n� �p�a�c�k�a�g�e�s� �f�o�r� �u�t�i�l�i�t�i�e�s� �a�r�e� �l�i�n�k�e�d� �t�o� �s�a�l�e�s� �r�a�t�h�e�r� 

�t�h�a�n� �s�t�o�c�k� �p�r�i�c�e� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �p�r�o�v�e� �e�q�u�a�l�l�y� �i�n�e�f�f�e�c�t�i�v�e� �a�s� �m�o�n�i�t�o�r�i�n�g� �m�e�c�h�a�n�i�s�m�s�.� 

�A�l�s�o�,� �i�s�s�u�a�n�c�e� �c�o�s�t�s� �a�r�e� �p�a�r�t�i�a�l�l�y� �P�a�s�s�e�d� �t�o� �r�a�t�e�p�a�y�e�r�s�.� �T�h�u�s�,� �f�o�r� �u�t�i�l�i�t�i�e�s�,� �d�i�v�i�d�e�n�d�s� �h�a�v�e� 
�-� �_� �e�c� 

�h�i�g�h� �m�a�r�g�i�n�a�l� �b�e�n�e�f�i�t�s� �a�n�d� �l�o�w� �m�a�r�g�i�n�a�l� �c�o�s�t�s� �a�n�d� �a�r�e� �l�i�k�e�l�y� �t�o� �b�e� �t�h�e� �d�o�m�i�n�a�n�t� �m�e�c�h�-� 
�O�r� �w�m� �n�e�o� �U�E� �n�S�:� �a�b�a�n� �s�e�r� �e�e� �a�c�a�m�e�r�n�t�a�n� �g� �m�e�d� � �a� �a� �E� � � � � � � � � � � �E�r� �M�L� �h�a� �i� �o�t� �t�e�t� �B�a�e� �o�n�e� �n�a�n�c�e� �a� �a�r�m�e�n�i�a�n� �n�e�a� �v�e� 

�a�n�i�s�m� �f�o�r� �c�o�n�t�r�o�l�l�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �H�o�w�e�v�e�r�,� �t�h�e� �f�a�c�t� �t�h�a�t� �d�i�v�i�d�e�n�d�s� �a�r�e� �u�s�e�d� �t�o� 

�c�o�n�t�r�o�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �i�s� �n�o�t� �a� �s�u�f�f�i�c�i�e�n�t� �c�o�n�d�i�t�i�o�n� �f�o�r� �s�i�m�u�l�t�a�n�e�i�t�y�.� �T�h�e� �d�e�b�t� 

�a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �m�u�s�t� �a�l�s�o� �b�e� �c�o�n�s�i�d�e�r�e�d�.� �B�e�c�a�u�s�e� �t�h�e� �f�i�x�e�d� �n�a�t�u�r�e� �o�f� �a�s�s�e�t� �p�o�r�t�f�o�l�i�o�s� 

�e�l�i�m�i�n�a�t�e�s� �t�h�e� �a�g�e�n�c�y� �c�o�s�t� �o�f� �u�n�d�e�r�i�n�v�e�s�t�m�e�n�t� �a�n�d� �w�e�a�l�t�h� �t�r�a�n�s�f�e�r�,� �a�n�d� �r�e�g�u�l�a�t�i�o�n� �m�i�n�i�-� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �3�2



�m�i�z�e�s� �t�h�e� �p�o�t�e�n�t�i�a�l� �c�o�s�t� �o�f� �b�a�n�k�r�u�p�t�c�y�,� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n� �o�f� �u�t�i�l�i�t�i�e�s� �i�s� �u�n�-� 

�l�i�k�e�l�y� �t�o� �b�e� �d�r�i�v�e�n� �b�y� �a�g�e�n�c�y� �c�o�s�t� �c�o�n�s�i�d�e�r�a�t�i�o�n�s� �a�n�d� �s�i�m�u�l�t�a�n�e�i�t�y� �b�e�t�w�e�e�n� �t�h�e� �d�i�v�i�d�e�n�d� 

�a�n�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n�s� �m�a�y� �n�o�t� �b�e� �o�b�s�e�r�v�e�d�. �� 

�B�a�n�k� �r�e�g�u�l�a�t�i�o�n�,� �m�a�y� �e�f�f�e�c�t�i�v�e�l�y� �r�e�d�u�c�e� �o�r� �e�l�i�m�i�n�a�t�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �a�n�d�,� �t�h�r�o�u�g�h� 

�i�n�s�u�r�a�n�c�e� �a�n�d� �c�a�p�i�t�a�l� �a�d�e�q�u�a�c�y� �r�e�q�u�i�r�e�m�e�n�t�s�,� �a�f�f�e�c�t� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�n� �s�u�c�h� 

�a� �w�a�y� �a�s� �t�o� �m�a�k�e� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n� �t�h�e� �p�r�i�m�a�r�y� �d�e�c�i�s�i�o�n�.� �U�n�d�e�r� �s�u�c�h� �a� �s�c�e�-� 

�n�a�r�i�o� �t�h�e� �d�i�v�i�d�e�n�d� �d�e�c�i�s�i�o�n�,� �i�n� �a�n� �a�g�e�n�c�y� �c�o�n�t�e�x�t�,� �b�e�c�o�m�e�s� �s�e�c�o�n�d�a�r�y� �a�n�d�,� �c�o�n�s�e�q�u�e�n�t�l�y�,� 

�n�o� �s�i�m�u�l�t�a�n�e�i�t�y� �i�s� �e�x�p�e�c�t�e�d� �f�o�r� �b�a�n�k�s�.� 

�D�e�t�a�i�l�e�d� �d�e�s�c�r�i�p�t�i�o�n�s� �a�n�d� �a�n�a�l�y�s�e�s� �o�f� �t�h�e� �i�n�d�u�s�t�r�y� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �t�h�e� �r�e�l�a�t�e�d� �h�y�-� 

�p�o�t�h�e�s�e�s� �r�e�g�a�r�d�i�n�g� �s�i�m�u�l�t�a�n�e�i�t�y� �a�r�e� �p�r�o�v�i�d�e�d� �i�n� �C�h�a�p�t�e�r� �4�.� �B�e�f�o�r�e� �t�h�e�s�e� �h�y�p�o�t�h�s�e�s� �a�r�e� 

�e�m�p�i�r�i�c�a�l�l�y� �t�e�s�t�e�d�,� �h�o�w�e�v�e�r�,� �a� �m�o�d�e�l� �o�f� �s�i�m�u�l�t�a�n�e�o�u�s� �d�i�v�i�d�e�n�d� �a�n�d� �f�i�n�a�n�c�i�n�g� �d�e�c�i�s�i�o�n�s� 

�i�n� �a�n� �a�g�e�n�c�y�-�t�h�e�o�r�e�t�i�c� �f�r�a�m�e�w�o�r�k� �i�s� �d�e�v�e�l�o�p�e�d� �i�n� �C�h�a�p�t�e�r� �3�.� 

�7� �F�o�r� �a�n� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �t�o� �b�e� �d�e�t�e�r�m�i�n�e�d� �i�n� �a�n� �a�g�e�n�c�y� �c�o�s�t� �f�r�a�m�e�w�o�r�k�,� �t�h�e� �s�h�a�p�e�s� �o�f� �e�i�t�h�e�r� �t�h�e� 
�d�e�b�t� �o�r� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �m�u�s�t� �b�e� �s�u�c�h� �t�h�a�t� �t�h�e�y� �p�e�r�m�i�t� �a� �t�r�a�d�e�-�o�f�f� �s�o� �t�h�a�t� �a�n� �o�p�t�m�u�m� �o�b�t�a�i�n�s�.� 
�H�o�w�e�v�e�r�,� �i�f�,� �f�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�u�r�v�e� �i�s� �f�l�a�t�,� �o�r� �n�o�t� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �d�e�b�t� �r�a�t�i�o�,� �t�h�e�r�e� �w�i�l�l� �b�e� 
�n�o� �t�r�a�d�e�-�o�f�f� �a�n�d� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �m�a�y� �b�e� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �p�a�y�o�u�t� �r�a�t�e� �(�i�.�e�.�,� �a� �o�n�e� �w�a�y� �r�e�l�a�t�i�o�n�s�h�i�p�)�.� 
�A� �s�i�m�i�l�a�r� �s�i�t�u�a�t�i�o�n� �a�r�i�s�e�s� �i�f� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�u�r�v�e� �i�s� �d�e�p�e�n�d�e�n�t� �o�n� �t�h�e� �d�e�b�t� �r�a�t�i�o� �b�u�t� �n�o�t� �o�n� �d�i�v�i�d�e�n�d� 
�p�o�l�i�c�y�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e�r�e� �w�i�l�l� �b�e� �n�o� �s�i�m�u�l�t�a�n�e�i�t�y� �(�i�.�e�.�,� �n�o� �t�w�o� �w�a�y� �r�e�l�a�t�i�o�n�s�h�i�p�.�)� 

�A�g�e�n�c�y� �T�h�e�o�r�y� �a�n�d� �F�i�n�a�n�c�i�a�l� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �3�3



�C�h�a�p�t�e�r� �3� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� 

�D�e�c�i�s�i�o�n�s� 

�3�.�1�:� �I�n�t�r�o�d�u�c�t�i�o�n� 

�E�a�s�t�e�r�b�r�o�o�k� �(�1�9�8�4�)� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �f�i�r�m�s� �p�a�y� �d�i�v�i�d�e�n�d�s� �i�n� �o�r�d�e�r� �t�o� �i�n�d�u�c�e� �e�x�t�e�r�n�a�l� �f�i�-� 

�n�a�n�c�i�n�g� �d�e�s�p�i�t�e� �t�h�e� �a�s�s�o�c�i�a�t�e�d� �i�s�s�u�a�n�c�e� �c�o�s�t�s�.� �T�h�e�y� �d�o� �s�o� �t�o� �r�e�d�u�c�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� 

�t�h�r�o�u�g�h� �t�h�e� �c�a�p�i�t�a�l� �m�a�r�k�e�t� �m�o�n�i�t�o�r�i�n�g� �p�r�o�c�e�s�s� �t�h�a�t� �a�c�c�o�m�p�a�n�i�e�s� �t�h�e� �i�s�s�u�a�n�c�e� �o�f� �n�e�w� 

�s�e�c�u�r�i�t�i�e�s�.� �I�n� �s�u�c�h� �a� �f�r�a�m�e�w�o�r�k�,� �t�h�e� �d�i�v�i�d�e�n�d� �a�n�d� �f�i�n�a�n�c�i�n�g� �d�e�c�i�s�i�o�n�s� �a�r�e� �n�e�c�e�s�s�a�r�i�l�y� 

�i�n�t�e�r�a�c�t�i�v�e�.� �R�o�z�e�f�f� �(�1�9�8�2�)� �d�e�v�e�l�o�p�e�d� �t�h�e� �n�o�t�i�o�n� �o�f� �a�n� �o�p�t�i�m�a�l� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �r�a�t�e� �a�t� 

�w�h�i�c�h� �t�h�e� �m�a�r�g�i�n�a�l� �i�n�c�r�e�a�s�e� �i�n� �i�s�s�u�a�n�c�e� �c�o�s�t�s� �e�q�u�a�l�s� �t�h�e� �m�a�r�g�i�n�a�l� �r�e�d�u�c�t�i�o�n� �i�n� �e�q�u�i�t�y� 

�a�g�e�n�c�y� �c�o�s�t�s� �a�n�d� �t�o�t�a�l� �c�o�s�t�s� �a�r�e� �m�i�n�i�m�i�z�e�d�.� �T�h�e� �R�o�z�e�f�f� �a�n�a�l�y�s�i�s�,� �t�h�o�u�g�h� �i�n�t�u�i�t�i�v�e�l�y� �a�p�-� 

�p�e�a�l�i�n�g�,� �d�o�e�s� �h�a�v�e� �c�e�r�t�a�i�n� �d�r�a�w�b�a�c�k�s�.� �I�t� �f�a�i�l�s� �t�o� �i�n�c�o�r�p�o�r�a�t�e� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �a�s�p�e�c�t� �o�f� �t�h�e� 

�d�i�v�i�d�e�n�d� �a�n�d� �f�i�n�a�n�c�i�n�g� �d�e�c�i�s�i�o�n�s� �a�n�d� �t�h�u�s� �i�g�n�o�r�e�s� �t�h�e� �i�m�p�a�c�t� �o�f� �a� �c�h�o�i�c�e� �o�f� �d�i�v�i�d�e�n�d� 

�p�a�y�o�u�t� �r�a�t�e� �o�n� �t�h�e� �f�i�r�m ��s� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �R�o�z�e�f�f� �i�g�n�o�r�e�s� �t�h�e� �b�a�l�a�n�c�e� �s�h�e�e�t� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �3�4



�c�o�n�s�t�r�a�i�n�t�,� �w�i�t�h� �t�h�e� �r�e�s�u�l�t� �t�h�a�t� �h�e� �o�v�e�r�l�o�o�k�s� �b�o�t�h�,� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �a� �p�r�e�f�e�r�r�e�d� �c�a�p�i�t�a�l� 

�s�t�r�u�c�t�u�r�e� �a�n�d� �t�h�e� �e�f�f�e�c�t�s� �o�f� �c�a�p�i�t�a�l� �m�a�r�k�e�t� �m�o�n�i�t�o�r�i�n�g� �d�u�e� �t�o� �t�h�e� �p�o�s�s�i�b�l�e� �r�e�p�u�r�c�h�a�s�e� �o�f� 

�s�t�o�c�k� �t�h�a�t� �m�a�y� �b�e� �n�e�c�e�s�s�a�r�y� �t�o� �p�r�e�s�e�r�v�e� �s�u�c�h� �a� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�.� 

�J�e�n�s�e�n� �a�n�d� �M�e�c�k�l�i�n�g� �(�1�9�7�6�)� �a�r�r�i�v�e�d� �a�t� �a�n� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�t� �w�h�i�c�h� �t�h�e� �m�a�r�g�i�n�a�l� 

�c�o�s�t� �o�f� �e�q�u�i�t�y� �e�q�u�a�l�s� �t�h�e� �m�a�r�g�i�n�a�l� �c�o�s�t� �o�f� �d�e�b�t� �a�n�d� �t�o�t�a�l� �a�g�e�n�c�y� �c�o�s�t�s� �a�r�e� �m�i�n�i�m�i�z�e�d�.� 

�H�o�w�e�v�e�r�,� �t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �t�h�e� �a�g�e�n�c�y� �r�a�t�i�o�n�a�l�e� �f�o�r� �d�i�v�i�d�e�n�d�s� �i�s� �v�a�l�i�d�,� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� 

�c�o�s�t� �c�u�r�v�e� �i�n� �t�h�e� �J�e�n�s�e�n� �a�n�d� �M�e�c�k�l�i�n�g� �f�r�a�m�e�w�o�r�k� �i�s� �a�f�f�e�c�t�e�d� �b�y� �t�h�e� �f�i�r�m ��s� �d�i�v�i�d�e�n�d� �p�o�l�-� 

�i�c�y�.� �T�h�u�s�,� �i�n� �t�h�e� �R�o�z�e�f�f� �f�r�a�m�e�w�o�r�k�,� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �c�o�n�s�t�r�a�i�n�t� �a�f�f�e�c�t�s� �t�h�e� �f�i�r�m ��s� 

�d�i�v�i�d�e�n�d� �p�o�l�i�c�y� �a�n�d� �i�n� �t�h�e� �J�e�n�s�e�n� �a�n�d� �M�e�c�k�l�i�n�g� �f�r�a�m�e�w�o�r�k�,� �d�i�v�i�d�e�n�d� �p�o�l�i�c�y�,� �t�h�r�o�u�g�h� �i�t�s� 

�i�m�p�a�c�t� �o�n� �t�h�e� �f�i�r�m ��s� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e�,� �a�f�f�e�c�t�s� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n�.� �T�h�e� 

�s�i�m�u�l�t�a�n�e�i�t�y� �i�n� �t�h�e� �f�i�r�m ��s� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�n�d� �d�i�v�i�d�e�n�d� �p�o�l�i�c�y� �i�s�,� �t�h�u�s�,� �c�l�e�a�r�l�y� �i�m�p�l�i�e�d� 

�a�n� �a�g�e�n�c�y�-�t�h�e�o�r�e�t�i�c� �f�r�a�m�e�w�o�r�k�.� 

�I�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �a� �m�o�d�e�l� �o�f� �s�i�m�u�l�t�a�n�e�o�u�s� �d�i�v�i�d�e�n�d� �a�n�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n�s� �i�s� �d�e�-� 

�v�e�l�o�p�e�d�.� �G�i�v�e�n� �t�h�e� �a�c�k�n�o�w�k�e�d�g�e�d� �p�r�o�b�l�e�m�s� �i�n� �a�s�c�r�i�b�i�n�g� �s�p�e�c�i�f�i�c� �f�u�n�c�t�i�o�n�a�l� �f�o�r�m�s� �t�o� 

�a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e�s�,� �t�h�e� �m�o�d�e�l� �i�s� �n�e�c�e�s�s�a�r�i�l�y� �q�u�a�l�i�t�a�t�i�v�e� �a�n�d� �d�e�s�c�r�i�p�t�i�v�e� �i�n� �n�a�t�u�r�e�.� �T�h�e� 

�e�s�s�e�n�t�i�a�l� �s�t�r�u�c�t�u�r�e� �i�s� �a�s� �f�o�l�l�o�w�s�:� �W�i�t�h� �t�h�e� �f�i�r�m�'�s� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�s� �a� �c�o�n�s�t�r�a�i�n�t� �(�t�h�a�t� �i�s�,� 

�a�t� �a� �g�i�v�e�n� �d�e�b�t� �r�a�t�i�o�)�,� �i�s�s�u�a�n�c�e� �c�o�s�t�s� �a�r�e� �t�r�a�d�e�d� �o�f�f� �a�g�a�i�n�s�t� �r�e�d�u�c�t�i�o�n�s� �i�n� �e�q�u�i�t�y� �a�g�e�n�c�y� 

�c�o�s�t�s� �u�n�t�i�l� �t�o�t�a�l� �c�o�s�t�s�,� �w�h�i�c�h� �a�r�e� �t�h�e� �s�u�m� �o�f� �e�q�u�i�t�y� �a�g�e�n�c�y� �a�n�d� �i�s�s�u�a�n�c�e� �c�o�s�t�s�,� �a�r�e� �m�i�n�i�-� 

�m�i�z�e�d�.� �T�h�i�s� �p�r�o�c�e�d�u�r�e� �i�s� �r�e�p�e�a�t�e�d� �f�o�r� �a�l�l� �d�e�b�t� �r�a�t�i�o�s�,� �a�n�d� �a� �c�u�r�v�e� �i�s� �g�e�n�e�r�a�t�e�d� �w�h�i�c�h� �i�s� 

�t�h�e� �l�o�c�u�s� �o�f� �a�l�l� �p�o�i�n�t�s� �o�f� �m�i�n�i�m�u�m� �s�u�m�s� �o�f� �e�q�u�i�t�y� �a�g�e�n�c�y� �a�n�d� �i�s�s�u�a�n�c�e� �c�o�s�t�s� �a�t� �a�l�l� �l�e�v�e�l�s� 

�o�f� �d�e�b�t�.� �T�h�i�s� �c�u�r�v�e�,� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e�,� �i�s� �t�h�e�n� �i�n�p�u�t� �t�o� �t�h�e� �J�e�n�s�e�n� �a�n�d� 

�M�e�c�k�l�i�n�g� �f�r�a�m�e�w�o�r�k� �f�r�o�m� �w�h�i�c�h� �a�n� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �i�s� �o�b�t�a�i�n�e�d� �w�h�i�c�h� �m�i�n�i�-� 

�m�i�z�e�s� �t�h�e� �g�l�o�b�a�l� �t�o�t�a�l� �a�g�e�n�c�y� �c�o�s�t� �(�t�h�a�t� �i�s�,� �t�h�e� �s�u�m� �o�f� �i�s�s�u�a�n�c�e�,� �e�q�u�i�t�y� �a�n�d� �d�e�b�t� �a�g�e�n�c�y� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �3�5



�c�o�s�t�s�)�.� �F�r�o�m� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�,� 

�o�r� �d�e�b�t� �r�a�t�i�o�,� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �o�p�t�i�m�a�l� �p�a�y�o�u�t� �r�a�t�e� �m�a�y� �t�h�e�n� �b�e� �o�b�t�a�i�n�e�d�.� 

�3�.�2�:� �T�o�t�a�l� �E�q�u�i�t�y� �A�g�e�n�c�y� �C�o�s�t�s� �i�n� �t�h�e� �P�r�e�s�e�n�c�e� �o�f� �D�i�v�i�d�e�n�d� �I�n�d�u�c�e�d� 

�M�o�n�i�t�o�r�i�n�g� �a�n�d� �C�a�p�i�t�a�l� �S�t�r�u�c�t�u�r�e� �C�o�n�s�t�r�a�i�n�t�s� 

�T�o� �b�e�g�i�n� �w�i�t�h�,� �t�h�i�s� �s�t�u�d�y� �a�s�s�u�m�e�s� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �b�o�t�h�,� �a�n� �o�p�t�i�m�a�l� �p�a�y�o�u�t� �a�s� �w�e�l�l� �a�s� 

�a�n� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�.� �I�n� �t�h�e� �g�e�n�e�r�a�l� �c�a�s�e�,� �i�f� �a�s�s�e�t� �s�i�z�e� �c�h�a�n�g�e�s�,� �s�o� �w�i�l�l� �d�e�b�t� �a�n�d� 

�e�q�u�i�t�y� �t�o� �p�r�e�s�e�r�v�e� �t�h�e� �p�r�e�f�e�r�r�e�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�.� �A�n� �i�n�c�r�e�a�s�e� �i�n� �d�e�b�t� �n�e�c�e�s�s�i�t�a�t�e�s� �a� �v�i�s�i�t� 

�t�o� �t�h�e� �d�e�b�t� �m�a�r�k�e�t� �a�n�d� �t�h�e� �i�n�c�u�r�r�e�n�c�e� �o�f� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t�s�.� �A�n� �i�n�c�r�e�a�s�e� �i�n� �e�q�u�i�t�y�,� 

�h�o�w�e�v�e�r�,� �d�o�e�s� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �m�e�a�n� �t�h�a�t� �t�h�e� �f�i�r�m� �h�a�s� �t�o� �v�i�s�i�t� �t�h�e� �e�q�u�i�t�y� �m�a�r�k�e�t�.� �W�h�e�t�h�e�r� 

�i�t� �d�o�e�s� �o�r� �n�o�t� �d�e�p�e�n�d�s� �o�n� �i�t�s� �n�e�t� �i�n�c�o�m�e� �(�r�e�t�u�r�n� �o�n� �a�s�s�e�t�s�)� �a�n�d� �i�t�s� �p�a�y�o�u�t� �r�a�t�e�.� �F�u�r�t�h�e�r�,� 

�t�h�e�s�e� �t�w�o� �v�a�r�i�a�b�l�e�s� �a�l�s�o� �c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� �d�e�c�i�s�i�o�n� �o�f� �w�h�e�t�h�e�r� �t�h�e� �f�i�r�m� �i�s�s�u�e�s� �o�r� �r�e�p�u�r�-� 

�c�h�a�s�e�s� �s�t�o�c�k�.� �C�o�n�s�i�d�e�r� �t�h�e� �f�o�l�l�o�w�i�n�g�:� 

�A�t� �t�i�m�e� �t� �=� �0�,� �l�e�t� �t�h�e� �f�i�r�m ��s� �b�e�g�i�n�n�i�n�g� �b�a�l�a�n�c�e� �s�h�e�e�t� �b�e� �g�i�v�e�n� �b�y� 

�A�=�D�+�t�+�E� �(�1�)� 

�I�f� �t�h�e� �f�i�r�m� �h�a�s� �a� �p�r�e�f�e�r�r�e�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �i�t� �w�i�s�h�e�s� �t�o� �m�a�i�n�t�a�i�n�,� �t�h�e�n� �a�t� �t�i�m�e� �t� �=� �1�,� 

�A�(�1� �+� �g�)� �=� �D�i� �+� �g�)� �+� �E�(�l� �+� �g�)� �(�2�a�)� 

�o�r�,� �A�(�i� �+� �g�)� �=� �D�i�l� �+� �g�)� �+�E�+�r�A�-�P�+�N� �(�2�b�)� 

�w�h�e�r�e�,� �A� �=� �a�s�s�e�t� �s�i�z�e� �i�n� �§� 

�D� �=� �d�e�b�t� �s�i�z�e� �i�n� �$� 

�E� �=� �e�q�u�i�t�y� �s�i�z�e� �i�n� �$� 

�g� �=� �a�s�s�e�t� �g�r�o�w�t�h� �r�a�t�e� 

�P� �=� �p�a�y�o�u�t� �i�n� �$� 

�r� �=� �r�a�t�e� �o�f� �r�e�t�u�r�n� �o�n� �a�s�s�e�t�s� �(�i�.�e�.� �N�e�t� �I�n�c�o�m�e�/�T�o�t�a�l� �A�s�s�e�t�s�)� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �3�6



�N� �=� �n�e�t� �n�e�w� �s�t�o�c�k� �i�n� �$� �(�n�e�g�a�t�i�v�e� �i�n� �t�h�e� �c�a�s�e� �o�f� �a� �r�e�p�u�r�c�h�a�s�e�)� 

�T�h�a�t� �i�s�,� �i�f� �t�h�e� �f�i�r�m� �s�t�r�i�v�e�s� �t�o� �k�e�e�p� �i�t�s� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �c�o�n�s�t�a�n�t� �a�t� �t�h�e� �o�p�t�i�m�a�l�,� �i�n� �l�i�g�h�t� 

�o�f� �a�s�s�e�t� �g�r�o�w�t�h�,� �i�t� �b�e�c�o�m�e�s� �n�e�c�e�s�s�a�r�y� �t�h�a�t� �b�o�t�h� �d�e�b�t� �a�n�d� �e�q�u�i�t�y� �g�r�o�w� �a�t� �t�h�e� �s�a�m�e� �r�a�t�e� 

�a�s� �t�h�e� �a�s�s�e�t�s�.� �T�h�e� �g�r�o�w�t�h� �i�n� �e�q�u�i�t�y� �i�s� �c�a�l�c�u�l�a�t�e�d� �a�s� �t�h�e� �r�e�t�u�r�n� �o�n� �a�s�s�e�t�s� �i�n� �d�o�l�l�a�r�s�,� �o�r� �n�e�t� 

�i�n�c�o�m�e�,� �l�e�s�s� �t�h�e� �d�o�l�l�a�r� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �p�l�u�s� �t�h�e� �p�r�o�c�e�e�d�s� �f�r�o�m� �t�h�e� �i�s�s�u�e� �o�f� �n�e�t� �n�e�w� �s�t�o�c�k� 

�(�w�h�i�c�h� �m�a�y� �b�e� �n�e�g�a�t�i�v�e� �i�n� �t�h�e� �c�a�s�e� �o�f� �a� �n�e�t� �r�e�p�u�r�c�h�a�s�e�)�.� �T�h�e�r�e�f�o�r�e�,� �r�A� �=� �r�e�t�u�r�n� �o�n� 

�a�s�s�e�t�s� �i�n� �$�,� �a�n�d� �P� �=� �p�r�A� �i�s� �t�h�e� �p�a�y�o�u�t� �i�n� �$�,� �w�h�e�r�e� �p� �i�s� �t�h�e� �p�a�y�o�u�t� �r�a�t�e�.� �S�i�m�p�l�i�f�y�i�n�g� �(�2�b�)�,� 

�g�A� 

�1�.�e�.� �g�E� �=� �r�A�(�l�-�p�)� �+� �N� �(�3�)� 

�g�D� �+� �r�A�(�l�-�p�)� �+�N� 

�3�.�2�.�1�:� �T�h�e� �T�r�a�n�s�a�c�t�i�o�n�s� �C�o�s�t� �C�u�r�v�e� 

�T�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t�s� �a�r�e� �a� �m�i�n�i�m�u�m� �w�h�e�n� �N� �=� �0�,� �a�n�d� �t�h�u�s� 

�g�E� �=� �r�A�(�1� �-� �p�y�)�,� �(�4�)� 

�w�h�e�r�e� �p�,� �i�s� �t�h�e� �p�a�y�o�u�t� �r�a�t�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �z�e�r�o� �n�e�t� �e�q�u�i�t�y� �f�i�n�a�n�c�i�n�g� �o�r� �m�i�n�i�m�u�m� 

�t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t�.� �R�e�a�r�r�a�n�g�i�n�g�,� 

�P�o� �=� �I� �-� �(�g�/�r�)�(�E�/�A�)�.� �(�5�)� 

�A�l�t�e�r�n�a�t�i�v�e�l�y�,� �r�A�/�E� �m�a�y� �b�e� �r�e�p�l�a�c�e�d� �b�y� �r ��,� �t�h�e� �r�a�t�e� �o�f� �r�e�t�u�r�n� �o�n� �t�h�e� �f�i�r�m ��s� �e�q�u�i�t�y� �a�n�d� 

�e�q�u�a�t�i�o�n� �(�5�)� �b�e�c�o�m�e�s�:� 

�P�o� �=� �1�  �� �(�g�/�r ��)�.� �(�6�)� 

�I�n� �t�h�e� �s�p�e�c�i�a�l� �c�a�s�e� �w�h�e�r�e� �r� �=� �g�,� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t�s� �a�r�e� �m�i�n�i�m�i�z�e�d� �w�h�e�n� �t�h�e� �e�q�u�i�t�y� �r�a�t�i�o�,� 

�E�/�A�,� �e�q�u�a�l�s� �t�h�e� �r�e�t�e�n�t�i�o�n� �r�a�t�e�,� �(�1� �-� �p�,�)�,� �o�r�,� �e�q�u�i�v�a�l�e�n�t�l�y�,� �w�h�e�n� �t�h�e� �d�e�b�t� �r�a�t�i�o� �e�q�u�a�l�s� �t�h�e� 

�p�a�y�o�u�t� �r�a�t�e�.� �A�t� �t�h�e� �m�i�n�i�m�u�m� �p�o�i�n�t�,� �t�h�e� �f�i�r�m� �i�s�s�u�e�s� �o�n�l�y� �d�e�b�t�,� �i�f� �a�n�y�t�h�i�n�g�.� �A�s� �t�h�e� �p�a�y�o�u�t� 

�r�a�t�e� �i�n�c�r�e�a�s�e�s�,� �t�h�e� �f�i�r�m� �i�s�s�u�e�s� �b�o�t�h� �d�e�b�t� �a�n�d� �e�q�u�i�t�y�.� �A�s� �t�h�e� �p�a�y�o�u�t� �r�a�t�e� �d�r�o�p�s� �t�h�e� �f�i�r�m� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �3�7



�i�s�s�u�e�s� �d�e�b�t� �b�u�t� �r�e�p�u�r�c�h�a�s�e�s� �s�t�o�c�k� �i�n� �o�r�d�e�r� �t�o� �m�a�i�n�t�a�i�n� �i�t�s� �p�r�e�f�e�r�r�e�d� �c�a�p�i�t�a�l� �r�a�t�i�o�.� �T�h�e� �i�s�-� 

�s�u�a�n�c�e� �c�o�s�t�s� �o�f� �e�q�u�i�t�y� �a�r�e� �l�i�k�e�l�y� �t�o� �b�e� �g�r�e�a�t�e�r� �t�h�a�n� �t�h�e� �c�o�s�t�s� �i�n�c�u�r�r�e�d� �t�h�r�o�u�g�h� �r�e�p�u�r�c�h�a�s�e� 

�b�e�c�a�u�s�e� �o�f� �t�h�e� �n�e�g�a�t�i�v�e� �m�a�r�k�e�t� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �i�s�s�u�a�n�c�e� �o�f� �e�q�u�i�t�y� �a�n�d� �t�h�e� �p�o�s�i�t�i�v�e� �r�e�-� 

�s�p�o�n�s�e� �t�o� �r�e�p�u�r�c�h�a�s�e�s�.� �A�c�c�o�r�d�i�n�g�l�y�,� �t�h�e� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �c�u�r�v�e� �r�i�s�e�s� �m�o�r�e� �r�a�p�i�d�l�y� �t�o� �t�h�e� 

�r�i�g�h�t� �o�f� �t�h�e� �m�i�n�i�m�u�m� �a�n�d� �t�o� �a� �l�e�s�s�e�r� �e�x�t�e�n�t� �t�o� �t�h�e� �l�e�f�t� �o�f� �i�t�.� �T�h�e� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �c�u�r�v�e� 

�t�h�e�n� �l�o�o�k�s� �a�s� �d�r�a�w�n� �i�n� �F�i�g�u�r�e� �3�.� �S�o�m�e� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t�s� �a�r�e� �i�n�c�u�r�r�e�d� �e�v�e�n� �a�t� �t�h�e� �c�o�s�t� 

�m�i�n�i�m�i�z�i�n�g� �p�a�y�o�u�t� �r�a�t�e� �b�e�c�a�u�s�e� �t�h�e� �f�i�r�m� �i�s�s�u�e�s� �d�e�b�t� �i�n� �o�r�d�e�r� �t�o� �m�a�i�n�t�a�i�n� �i�t�s� �c�h�o�s�e�n� 

�c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�.� 

�A�l�s�o�,� �f�r�o�m� �e�q�u�a�t�i�o�n� �(�5�)�,� �i�t� �m�a�y� �b�e� �s�e�e�n� �t�h�a�t� �t�h�e� �m�i�n�i�m�u�m� �p�o�i�n�t� �m�o�v�e�s� �t�o� �t�h�e� �r�i�g�h�t� �a�s� 

�t�h�e� �p�r�e�f�e�r�r�e�d� �d�e�b�t� �r�a�t�i�o� �r�i�s�e�s� �o�r� �e�q�u�i�t�y� �r�a�t�i�o� �f�a�l�l�s�.� �T�h�a�t� �i�s�,� �t�h�e� �p�a�y�o�u�t� �r�a�t�e� �i�s� �d�i�r�e�c�t�l�y� 

�p�r�o�p�o�r�t�i�o�n�a�l� �t�o� �t�h�e� �d�e�b�t� �r�a�t�i�o� �w�h�e�n� �c�o�s�t�s� �a�r�e� �m�i�n�i�m�i�z�e�d�.� �I�f�,� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �r� �>� �g� �t�h�e�n� 

�t�h�e� �m�o�v�e�m�e�n�t� �t�o� �t�h�e� �r�i�g�h�t� �i�s� �a�c�c�e�l�e�r�a�t�e�d�.� �T�h�e� �o�p�p�o�s�i�t�e� �t�a�k�e�s� �p�l�a�c�e� �w�h�e�n� �D�/�A� �i�s� �l�o�w� �o�r� 

�w�h�e�n� �g� �>� �r�.�3� 

�3�.�2�.�2�:� �E�q�u�i�t�y� �A�g�e�n�c�y� �C�o�s�t�s� 

�W�e� �n�o�w� �t�u�r�n� �t�o� �t�h�e� �s�h�a�p�e� �o�f� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e�.� �W�e� �k�n�o�w� �f�r�o�m� �t�h�e� �s�h�a�p�e� �o�f� 

�t�h�e� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �c�u�r�v�e� �t�h�a�t� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t�s� �a�r�e� �m�i�n�i�m�u�m� �w�h�e�n� �t�h�e� �f�i�r�m� �h�a�s� �n�o� 

�e�q�u�i�t�y�-�r�e�l�a�t�e�d� �t�r�a�n�s�a�c�t�i�o�n�s� �i�n� �t�h�e� �f�i�n�a�n�c�i�a�l� �m�a�r�k�e�t�s�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �a�t� �t�h�i�s� �p�o�i�n�t� �e�q�u�i�t�y� 

�a�g�e�n�c�y� �c�o�s�t�s� �a�r�e� �m�a�x�i�m�u�m� �s�i�n�c�e� �c�a�p�i�t�a�l� �m�a�r�k�e�t� �m�o�n�i�t�o�r�i�n�g� �o�f� �t�h�e� �f�i�r�m� �1�s� �a�t� �a� �m�i�n�i�m�u�m�.� 

�A�s� �t�h�e� �p�a�y�o�u�t� �r�a�t�i�o� �i�n�c�r�e�a�s�e�s� �f�o�r� �a� �g�i�v�e�n� �d�e�b�t� �r�a�t�i�o�,� �t�h�e� �f�i�r�m� �i�s� �f�o�r�c�e�d� �i�n�t�o� �t�h�e� �m�a�r�k�e�t� 

�t�o� �i�s�s�u�e� �n�e�w� �s�t�o�c�k� �a�n�d� �h�e�n�c�e� �u�n�d�e�r�g�o�e�s� �m�o�n�i�t�o�r�i�n�g�.� �A�l�t�e�r�n�a�t�i�v�e�l�y�,� �a�s� �t�h�e� �p�a�y�o�u�t� �r�a�t�e� 

�8� �N�o�t�e� �t�h�a�t� �t�h�e� �f�o�r�e�g�o�i�n�g� �o�n�l�y� �s�t�a�t�e�s� �w�h�a�t� �t�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�e� �l�e�v�e�l�s� �o�f� �r� �a�n�d� �g� �w�i�l�l� �b�e� �o�n� �p�o�.� �F�o�r� �a�n�y� �g�i�v�e�n� 
�i�n�v�e�s�t�m�e�n�t� �p�o�l�i�c�y� �(�i�.�e�.�,� �g� �c�o�n�s�t�a�n�t�)�,� �r� �w�i�l�l� �f�a�l�l� �a�s� �d�e�b�t� �i�n�c�r�e�a�s�e�s� �d�u�e� �t�o� �t�h�e� �h�i�g�h�e�r� �i�n�t�e�r�e�s�t� �p�a�y�m�e�n�t�s� �r�e�q�u�i�r�e�d�.� 
�D�u�e� �t�o� �t�h�e� �t�a�x� �s�u�b�s�i�d�y�,� �h�o�w�e�v�e�r�,� �t�h�e� �f�a�l�l� �i�n� �r� �w�i�l�l� �b�e� �s�l�o�w�e�r� �t�h�a�n� �t�h�e� �r�i�s�e� �i�n� �D�/�A�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �p�p� �m�o�v�e�s� 
�t�o� �t�h�e� �r�i�g�h�t� �w�i�t�h� �i�n�c�r�e�a�s�i�n�g� �d�e�b�t� �l�e�v�e�l�.� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �3�8
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�P�o� 
�P�A�Y�O�U�T� �R�A�T�E� 

�F�i�g�u�r�e� �3�.� �T�r�a�n�s�a�c�t�i�o�n�s� �C�o�s�t�s� �a�n�d� �P�a�y�o�u�t� �R�a�t�e� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �3�9



�d�e�c�r�e�a�s�e�s�,� �a�g�a�i�n� �f�o�r� �a� �g�i�v�e�n� �d�e�b�t� �r�a�t�i�o�,� �t�h�e� �f�i�r�m� �g�o�e�s� �t�o� �m�a�r�k�e�t� �t�o� �r�e�p�u�r�c�h�a�s�e� �s�t�o�c�k �� �a�n�d� 

�o�n�c�e� �a�g�a�i�n� �f�a�c�e�s� �m�o�n�i�t�o�r�i�n�g�.�'�!�?� �W�e� �n�o�w� �a�s�s�u�m�e� �t�h�a�t� �t�h�e�r�e� �a�r�e� �d�i�m�i�n�i�s�h�i�n�g� �m�a�r�g�i�n�a�l� 

�b�e�n�e�f�i�t�s� �t�o� �m�o�n�i�t�o�r�i�n�g�.� �T�h�u�s�,� �a�s� �t�h�e� �f�i�r�m� �e�i�t�h�e�r� �i�s�s�u�e�s� �i�n�c�r�e�a�s�i�n�g� �q�u�a�n�t�i�t�i�e�s� �o�f� �e�q�u�i�t�y� �a�s� 

�a� �c�o�n�s�e�q�u�e�n�c�e� �o�f� �m�a�i�n�t�a�i�n�i�n�g� �a� �h�i�g�h� �p�a�y�o�u�t� �r�a�t�e� �o�r� �r�e�p�u�r�c�h�a�s�e�s� �l�a�r�g�e� �q�u�a�n�t�i�t�i�e�s� �o�f� �e�q�-� 

�u�i�t�y� �i�n� �k�e�e�p�i�n�g� �w�i�t�h� �a� �l�o�w� �p�a�y�o�u�t� �r�a�t�e� �p�o�l�i�c�y�,� �t�h�e� �r�e�d�u�c�t�i�o�n� �i�n� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �d�e�-� 

�r�i�v�e�d� �f�r�o�m� �m�o�r�e� �f�r�e�q�u�e�n�t� �v�i�s�i�t�s� �t�o� �t�h�e� �m�a�r�k�e�t� �f�a�l�l�s� �o�f�f�.� �T�h�a�t� �i�s�,� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�u�r�v�e� 

�f�a�l�l�s� �s�h�a�r�p�l�y� �t�o� �b�o�t�h� �s�i�d�e�s� �o�f� �i�t�s� �m�a�x�i�m�u�m� �p�o�i�n�t�,� �b�u�t� �t�h�e�n� �l�e�v�e�l�s� �o�f�f�.� �F�i�g�u�r�e� �4� �s�h�o�w�s� �t�h�e� 

�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �a�n�d� �p�a�y�o�u�t� �r�a�t�e� �f�o�r� �a� �g�i�v�e�n� �d�e�b�t� �r�a�t�i�o�.� 

�3�.�2�.�3�:� �T�o�t�a�l� �E�q�u�i�t�y� �A�g�e�n�c�y� �C�o�s�t�s� 

�I�f� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �4� �i�s� �s�u�p�e�r�i�m�p�o�s�e�d� �o�n� �t�h�e� �t�r�a�n�s�a�c�t�i�o�n�s� 

�c�o�s�t� �c�u�r�v�e� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �3� �a�n�d� �t�h�e� �t�w�o� �c�u�r�v�e�s� �s�u�m�m�e�d�,� �w�e� �a�r�r�i�v�e� �a�t� �t�h�e� �t�o�t�a�l� �e�q�u�i�t�y� 

�a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�n� �F�i�g�u�r�e� �5�.� �N�o�t�e� �t�h�a�t�,� �a�t� �a� �g�i�v�e�n� �d�e�b�t� �r�a�t�i�o�,� �t�h�e� �v�e�r�t�i�c�a�l� �l�o�c�a�t�i�o�n� �o�f� 

�t�h�e� �c�u�r�v�e�s� �i�n� �c�o�s�t�-�p�a�y�o�u�t� �r�a�t�i�o� �s�p�a�c�e� �i�s� �i�m�m�a�t�e�r�i�a�l�,� �s�i�n�c�e� �t�h�e� �c�o�n�c�e�r�n� �i�n� �t�h�i�s� �s�t�u�d�y� �i�s� �f�o�r� 

�t�h�e� �h�o�r�i�z�o�n�t�a�l� �l�o�c�a�t�i�o�n� �o�f� �t�h�e� �m�i�n�i�m�u�m� �r�a�t�h�e�r� �t�h�a�n� �t�h�e� �a�c�t�u�a�l� �l�e�v�e�l� �o�f� �c�o�s�t�s� �i�n�c�u�r�r�e�d� �b�y� 

�t�h�e� �f�i�r�m�.� �T�o� �t�h�e� �l�e�f�t� �o�f� �P�n� �a�s� �t�h�e� �p�a�y�o�u�t� �r�a�t�e� �d�e�c�r�e�a�s�e�s� �a�n�d� �e�a�r�n�i�n�g�s� �r�e�t�e�n�t�i�o�n� �i�n�c�r�e�a�s�e�s�,� 

�t�h�e� �f�i�r�m� �r�e�p�u�r�c�h�a�s�e�s� �s�h�a�r�e�s� �t�o� �p�r�e�s�e�r�v�e� �i�t�s� �d�e�s�i�r�e�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�n�d�,� �i�n� �t�h�e� �p�r�o�c�e�s�s�,� 

�i�s� �s�u�b�j�e�c�t� �t�o� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t�s� �a�n�d� �c�a�p�i�t�a�l� �m�a�r�k�e�t� �m�o�n�i�t�o�r�i�n�g�.� �T�o� �t�h�e� �n�g�h�t� �o�f� �p�,�,� �a�s� �t�h�e� 

�p�a�y�o�u�t� �r�a�t�e� �i�n�c�r�e�a�s�e�s� �a�n�d� �e�a�r�n�i�n�g�s� �r�e�t�e�n�t�i�o�n� �d�e�c�r�e�a�s�e�s�,� �t�h�e� �f�i�r�m� �i�s�s�u�e�s� �n�e�w� �s�h�a�r�e�s� �t�o� 

�m�a�i�n�t�a�i�n� �i�t�s� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �i�n�c�u�r�r�i�n�g� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t�s� �a�n�d� �r�e�c�e�i�v�i�n�g� �t�h�e� 

�b�e�n�e�f�i�t�s� �o�f� �c�a�p�i�t�a�l� �m�a�r�k�e�t� �m�o�n�i�t�o�r�i�n�g�.� �T�h�e� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �r�e�p�u�r�-� 

�c�h�a�s�e�s� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �b�e� �l�o�w�e�r� �t�h�a�n� �w�i�t�h� �i�s�s�u�a�n�c�e� �b�e�c�a�u�s�e�,� �a�s� �d�i�s�c�u�s�s�e�d� �e�a�r�l�i�e�r�,� �t�h�e� 

�9� �T�h�e� �i�m�p�l�i�c�i�t� �a�s�s�u�m�p�t�i�o�n� �h�e�r�e� �i�s� �t�h�a�t� �r�e�p�u�r�c�h�a�s�e� �t�a�k�e�s� �p�l�a�c�e� �v�i�a� �t�e�n�d�e�r� �o�f�f�e�r� �s�o� �t�h�a�t� �i�n�v�e�s�t�m�e�n�t� �b�a�n�k�e�r�s� 
�a�r�e� �i�n�v�o�l�v�e�d�,� �r�a�t�h�e�r� �t�h�a�n� �t�h�r�o�u�g�h� �t�h�e� �o�p�e�n� �m�a�r�k�e�t�,� �p�r�i�v�a�t�e� �n�e�g�o�t�i�a�t�i�o�n� �o�r� �t�a�r�g�e�t�e�d� �r�e�p�u�r�c�h�a�s�e�.� 

�1�0� �S�e�e� �E�a�s�t�e�r�b�r�o�o�k�,� �1�9�8�4�.� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �4�0
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�P�A�Y�O�U�T� �R�A�T�E� 

�F�i�g�u�r�e� �4�.� �E�q�u�i�t�y� �A�g�e�n�c�y� �C�o�s�t�s� �a�n�d� �P�a�y�o�u�t� �R�a�t�e� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �4�1



�l�a�t�t�e�r� �i�s� �s�u�b�j�e�c�t� �t�o� �a� �n�e�g�a�t�i�v�e� �a�n�o�u�n�c�e�m�e�n�t� �e�f�f�e�c�t� �w�h�i�c�h� �i�s� �a�n� �a�d�d�i�t�i�o�n�a�l� �c�o�s�t� �c�o�m�p�o�n�e�n�t�.� 

�T�h�e�r�e�f�o�r�e�,� �t�h�e� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �c�u�r�v�e� �o�n� �t�h�e� �r�e�p�u�r�c�h�a�s�e� �s�i�d�e� �s�h�o�u�l�d� �h�a�v�e� �a� �l�o�w�e�r� �a�b�s�o�-� 

�l�u�t�e� �s�l�o�p�e� �t�h�a�n� �t�h�a�t� �o�n� �t�h�e� �i�s�s�u�a�n�c�e� �s�i�d�e�.� �T�h�e� �r�e�d�u�c�t�i�o�n� �i�n� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �a�r�e� �e�x�-� 

�p�e�c�t�e�d� �t�o� �b�e� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �w�i�t�h� �r�e�p�u�r�c�h�a�s�e�s� �t�h�a�n� �w�i�t�h� �i�s�s�u�a�n�c�e� �b�e�c�a�u�s�e�,� �i�n� �a�d�d�i�t�i�o�n� �t�o� 

�t�h�e� �c�a�p�i�t�a�l� �m�o�n�i�t�o�r�i�n�g� �b�e�n�e�f�i�t�s� �c�o�m�m�o�n� �t�o� �b�o�t�h�,� �r�e�p�u�r�c�h�a�s�e�s� �r�e�d�u�c�e� �t�h�e� �d�i�s�p�e�r�s�i�o�n� �o�f� 

�o�u�t�s�i�d�e� �e�q�u�i�t�y� �o�w�n�e�r�s�h�i�p�,� �f�u�r�t�h�e�r� �r�e�d�u�c�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �A�c�c�o�r�d�i�n�g�l�y�,� �t�h�e� �a�b�s�o�-� 

�l�u�t�e� �s�l�o�p�e� �o�f� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �s�h�o�u�l�d� �b�e� �s�t�e�e�p�e�r� �o�n� �t�h�e� �r�e�p�u�r�c�h�a�s�e� �s�i�d�e�,� �t�o� 

�t�h�e� �l�e�f�t� �o�f� �p�,�.� �W�i�t�h� �t�h�e�s�e� �r�e�l�a�t�i�v�e� �s�h�a�p�e�s� �o�f� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n� 

�c�o�s�t� �c�u�r�v�e�,� �t�h�e� �t�o�t�a�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �o�b�t�a�i�n�e�d� �b�y� �s�u�m�m�i�n�g� �t�h�e�s�e� �c�u�r�v�e�s� �w�i�l�l� 

�h�a�v�e� �d�u�a�l� �m�i�n�i�m�a�,� �w�i�t�h� �a� �l�o�w�e�r� �m�i�n�i�m�u�m� �o�n� �t�h�e� �r�e�p�u�r�c�h�a�s�e� �s�i�d�e� �a�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �5�.� 

�F�r�o�m� �t�h�e� �p�r�e�c�e�d�i�n�g� �a�r�g�u�m�e�n�t� �o�n�e� �m�i�g�h�t� �c�o�n�c�l�u�d�e� �t�h�a�t� �a� �r�e�p�u�r�c�h�a�s�e� �c�u�m� �d�i�v�i�d�e�n�d� �p�o�l�i�c�y� 

�i�s� �o�p�t�i�m�a�l� �s�t�r�a�t�e�g�y�.� �H�o�w�e�v�e�r�,� �t�h�e� �I�R�S� �d�o�e�s� �n�o�t� �p�e�r�m�i�t� �r�e�g�u�l�a�r� �r�e�p�u�r�c�h�a�s�e�s�.� �T�h�e� �1�9�8�6� �t�a�x� 

�c�h�a�n�g�e�s� �h�a�v�e� �t�a�k�e�n� �a�w�a�y� �b�e�n�e�f�i�t�s� �t�h�a�t� �c�a�p�i�t�a�l� �g�a�i�n�s� �h�i�t�h�e�r�t�o� �e�n�j�o�v�e�d� �o�v�e�r� �r�e�g�u�l�a�r� �i�n�-� 

�c�o�m�e�,� �b�u�t� �t�h�e�r�e� �i�s� �n�o� �i�n�d�i�c�a�t�i�o�n� �t�h�a�t� �t�h�e� �I�R�S� �h�a�s� �c�h�a�n�g�e�d� �i�t�s� �p�o�l�i�c�y� �o�f� �e�i�t�h�e�r� �d�i�s�a�p�-� 

�p�r�o�v�i�n�g� �f�r�e�q�u�e�n�t� �s�t�o�c�k� �r�e�p�u�r�c�h�a�s�e�s� �o�r� �t�r�e�a�t�i�n�g� �t�h�e�m� �a�s� �d�i�v�i�d�e�n�d�s�.� �I�n� �t�h�e� �f�a�c�e� �o�f� �t�h�i�s� 

�r�e�s�t�r�i�c�t�i�o�n� �o�n� �r�e�g�u�l�a�r� �r�e�p�u�r�c�h�a�s�e�s� �a� �v�a�l�u�e�-�m�a�x�i�m�i�z�i�n�g� �f�i�r�m� �w�o�u�l�d� �m�o�v�e� �t�o� �t�h�e� �n�e�x�t� �b�e�s�t� 

�a�l�t�e�r�n�a�t�i�v�e� �-� �t�h�a�t� �o�f� �a� �h�i�g�h�e�r� �p�a�y�o�u�t� �r�a�t�e� �a�n�d� �s�t�o�c�k� �i�s�s�u�a�n�c�e�.�" ��"�.� �A� �c�o�m�p�a�r�i�s�o�n� �o�f� �t�h�e� 

�r�e�l�a�t�i�v�e� �m�e�r�i�t�s� �o�f� �r�e�p�u�r�c�h�a�s�e�s� �a�n�d� �s�t�o�c�k� �i�s�s�u�a�n�c�e�s� �a�s� �m�o�n�i�t�o�r�i�n�g� �t�o�o�l�s� �w�o�u�l�d� �m�a�k�e� �f�o�r� 

�a�n� �i�n�t�e�r�e�s�t�i�n�g� �s�t�u�d�y� �i�n� �i�t�s� �o�w�n� �r�i�g�h�t� �b�u�t� �s�i�n�c�e� �w�e� �a�r�e� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �t�h�e� �s�i�m�u�l�t�a�n�e�o�u�s� 

�1� �T�h�e� �r�e�c�e�n�t� �l�i�t�e�r�a�t�u�r�e� �o�n� �r�e�p�u�r�c�h�a�s�e�s� �i�s� �e�x�t�e�n�s�i�v�e�.� �M�o�s�t� �o�f� �i�t� �f�a�v�o�r�s� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �h�y�p�o�t�h�e�s�i�s� �a�s� �a� �r�a�i�s�o�n� 
�d ��e�t�r�e� �f�o�r� �r�e�p�u�r�c�h�a�s�e�s�.� �N�o�t�a�b�l�y�,� �V�e�r�m�a�e�l�e�n� �(�1�9�8�1�)� �a�n�d� �D�a�n�n� �(�1�9�8�1�)� �f�i�n�d� �t�h�a�t� �b�o�t�h� �t�e�n�d�e�r�-�o�f�f�e�r� �a�s� �w�e�l�l� 
�a�s� �o�p�e�n� �m�a�r�k�e�t� �r�e�p�u�r�c�h�a�s�e�s� �r�e�s�u�l�t� �i�n� �s�i�g�n�i�f�i�c�a�n�t�l�y� �p�o�s�i�t�i�v�e� �s�t�o�c�k� �p�r�i�c�e� �r�e�a�c�t�i�o�n�s�.� �V�e�r�m�a�e�l�e�n� �(�1�9�8�4�)� �f�o�r�-� 
�m�a�l�i�z�e�s� �r�e�p�u�r�c�h�a�s�e�s� �i�n�t�o� �a� �s�i�g�n�a�l�l�i�n�g� �f�r�a�m�e�w�o�r�k� �a�n�d� �c�o�n�c�l�u�d�e�s� �t�h�a�t� �a�d�v�e�r�s�e� �m�a�n�a�g�e�r�i�a�l� �i�n�c�e�n�t�i�v�e�s�,� �s�u�c�h� 
�a�s� �t�a�k�e�o�v�e�r� �p�r�e�v�e�n�t�i�o�n�,� �a�r�e� �t�a�k�e�n� �i�n�t�o� �a�c�c�o�u�n�t� �b�y� �t�h�e� �m�a�r�k�e�t� �w�h�e�n� �i�t� �p�r�i�c�e�s� �s�e�c�u�r�i�t�i�e�s� �a�f�t�e�r� �t�h�e� �r�e�p�u�r�c�h�a�s�e� 
�a�n�n�o�u�n�c�e�m�e�n�t�.� �A�s�q�u�i�t�h� �a�n�d� �M�u�l�l�i�n�s� �(�1�9�8�6�)�,� �i�n� �c�o�m�p�a�r�i�n�g� �d�i�v�i�d�e�n�d�s� �a�n�d� �r�e�p�u�r�c�h�a�s�e�s� �a�s� �s�i�g�n�a�l�l�i�n�g� 
�m�e�c�h�a�n�i�s�m�s�,� �c�o�n�c�l�u�d�e� �t�h�a�t� �d�i�v�i�d�e�n�d�s� �a�r�e� �a� �m�e�a�n�s� �o�f� �c�o�n�v�e�y�i�n�g� �r�e�g�u�l�a�r� �p�e�r�i�o�d�i�c� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�l�e� �r�e�-� 
�p�u�r�c�h�a�s�e�s� �s�e�r�v�e� �a�s� �a�n�  ��e�x�t�r�a �� �b�u�l�l�e�t�i�n� �t�o� �s�i�g�n�a�l� �m�a�n�a�g�e�m�e�n�t ��s� �b�e�l�i�e�f� �t�h�a�t� �t�h�e� �f�i�r�m ��s� �s�t�o�c�k� �i�s� �s�u�b�s�t�a�n�t�a�l�l�y� 
�u�n�d�e�r�v�a�l�u�e�d�.� �O�f�e�r� �a�n�d� �T�h�a�k�o�r� �(�1�9�8�7�)�,� �c�o�n�s�i�d�e�r�i�n�g� �o�n�l�y� �t�e�n�d�e�r� �o�f�f�e�r� �r�e�p�u�r�c�h�a�s�e�s�,� �c�o�n�c�u�r� �w�i�t�h� �A�s�q�u�i�t�h� 
�a�n�d� �M�l�u�l�l�i�n�s� �b�u�t� �f�i�n�d� �t�h�a�t� �n�e�i�t�h�e�r� �d�i�v�i�d�e�n�d�s� �n�o�r� �r�e�p�u�r�c�h�a�s�e�s� �d�o�m�i�n�a�t�e� �t�h�e� �o�t�h�e�r� �i�n� �a�l�l� �c�i�r�c�u�m�s�t�a�n�c�e�s�.� 
�F�i�n�a�l�l�y�,� �B�a�r�c�l�a�y� �a�n�d� �S�m�i�t�h� �(�1�9�8�8�)� �c�o�m�p�a�r�e� �d�i�v�i�d�e�n�d�s� �a�n�d� �o�p�e�n� �m�a�r�k�e�t� �r�e�p�u�r�c�h�a�s�e�s� �a�n�d� �c�o�n�c�l�u�d�e� �t�h�a�t�,� 
�i�n� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�s�y�m�m�e�t�r�y�,� �d�i�v�i�d�e�n�d�s� �m�a�y� �b�e� �a� �l�e�s�s� �e�x�p�e�n�s�i�v�e� �m�e�a�n�s� �o�f� �c�a�s�h� �d�i�s�b�u�r�s�e�m�e�n�t� 
�t�h�a�n� �r�e�p�u�r�c�h�a�s�e�s�.� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �4�2
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�P�A�Y�O�U�T� �R�A�T�E� 

�F�i�g�u�r�e� �5�.� �T�r�a�n�s�a�c�t�i�o�n�s�,� �E�q�u�i�t�y� �A�g�e�n�c�y�,� �a�n�d� �T�o�t�a�l� �C�o�s�t�s� �w�i�t�h� �P�a�y�o�u�t� �R�a�t�e� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �4�3



�d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�n�d� �d�i�v�i�d�e�n�d� �p�o�l�i�c�y� �u�s�i�n�g� �a�g�e�n�c�y� �t�h�e�o�r�y�,� �t�h�e�r�e� �i�s� �a� 

�n�e�e�d� �f�o�r� �t�h�e� �r�e�g�u�l�a�r� �m�o�n�i�t�o�r�i�n�g� �m�e�c�h�a�n�i�s�m� �o�f� �s�t�o�c�k� �i�s�s�u�a�n�c�e� �r�a�t�h�e�r� �t�h�a�n� �t�h�e� �i�n�f�r�e�q�u�e�n�t� 

�o�n�e� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �r�e�p�u�r�c�h�a�s�e�s�.� �T�h�e�r�e�f�o�r�e�,� �i�n� �t�h�e� �r�e�m�a�i�n�d�e�r� �o�f� �t�h�e� �d�i�s�s�e�r�t�a�t�i�o�n� �w�e� �r�e�-� 

�s�t�r�i�c�t� �o�u�r�s�e�l�v�e�s� �t�o� �t�h�e� �c�o�s�t� �c�u�r�v�e�s� �t�o� �t�h�e� �n�g�h�t� �o�f� �t�h�e� �m�i�n�i�m�u�m� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �p�o�i�n�t�. �� 

�3�.�2�.�4�:� �T�h�e� �E�f�f�e�c�t� �o�f� �D�e�b�t� �o�n� �T�o�t�a�l� �E�q�u�i�t�y� �A�g�e�n�c�y� �C�o�s�t�s� 

�I�n� �t�h�e� �a�b�o�v�e� �a�n�a�l�y�s�i�s�,� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �w�a�s� �t�a�k�e�n� �a�s� �g�i�v�e�n�.� �T�h�e� �e�f�f�e�c�t� �o�f� �d�i�f�f�e�r�e�n�t� 

�d�e�b�t� �r�a�t�i�o�s� �o�n� �t�h�e� �s�h�a�p�e� �o�f� �t�h�e� �t�o�t�a�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�s� �n�o�w� �c�o�n�s�i�d�e�r�e�d�.� �A�s� �t�h�e� 

�d�e�b�t� �r�a�t�i�o� �r�i�s�e�s� �(�o�r� �a�s� �t�h�e� �e�q�u�i�t�y� �r�a�t�i�o� �f�a�l�l�s�)�,� �w�e� �p�r�e�s�u�m�e� �t�h�a�t� �d�e�b�t� �f�i�n�a�n�c�i�n�g� �i�s� �e�m�p�l�o�y�e�d� 

�t�o� �p�u�r�c�h�a�s�e� �t�h�e� �c�l�a�i�m�s� �o�f� �o�u�t�s�i�d�e� �e�q�u�i�t�y� �h�o�l�d�e�r�s�.� �T�h�u�s� �t�h�e� �d�i�f�f�u�s�i�o�n� �o�f� �o�u�t�s�i�d�e� �e�q�u�i�t�y� 

�o�w�n�e�r�s�h�i�p� �f�a�l�l�s� �s�o� �t�h�a�t� �t�h�e� �m�a�r�g�i�n�a�l� �m�o�n�i�t�o�r�i�n�g� �b�e�n�e�f�i�t�s� �o�f� �n�e�w� �e�q�u�i�t�y� �i�s�s�u�a�n�c�e� �o�r� �r�e�-� 

�p�u�r�c�h�a�s�e� �b�e�c�o�m�e� �l�e�s�s� �p�r�o�n�o�u�n�c�e�d�,� �r�e�s�u�l�t�i�n�g� �i�n� �a� �l�e�s�s� �p�e�a�k�e�d� �o�r� �f�l�a�t�t�e�r� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� 

�c�u�r�v�e� �a�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �6�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �l�e�v�e�l� �o�f� �t�h�e� �t�o�t�a�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� 

�f�a�l�l�s� �b�e�c�a�u�s�e� �o�f� �t�h�e� �l�o�w�e�r� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �h�i�g�h�e�r� �d�e�b�t� �r�a�t�i�o�s�.� �A�t� �a�n�y� 

�g�i�v�e�n� �p�a�y�o�u�t� �r�a�t�i�o�,� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �a�r�e� �l�o�w�e�r� �w�i�t�h� �l�e�s�s� �d�i�f�f�u�s�e� �o�w�n�e�r�s�h�i�p� �d�u�e� �t�o� 

�i�n�c�r�e�a�s�e�d� �m�o�n�i�t�o�r�i�n�g�.� �F�i�n�a�l�l�y�,� �a�s� �w�e� �h�a�v�e� �s�e�e�n� �e�a�r�l�i�e�r� �f�r�o�m� �(�E�q�n�.� �5�)�,� �t�h�e� �m�i�n�i�m�u�m� 

�t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �p�a�y�o�u�t� �r�a�t�e�,� �p�,� �i�s� �h�i�g�h�e�r� �f�o�r� �h�i�g�h�e�r� �d�e�b�t� �l�e�v�e�l�s�.� 

�T�h�e� �r�e�s�u�l�t� �o�f� �a�l�l� �t�h�e�s�e� �e�f�f�e�c�t�s� �t�a�k�e�n� �t�o�g�e�t�h�e�r� �i�s� �t�h�a�t�,� �a�s� �d�e�b�t� �l�e�v�e�l�s� �r�i�s�e�,� �t�h�e� �c�u�r�v�e�s� �b�e�c�o�m�e� 

�f�l�a�t�t�e�r�,� �m�o�v�e� �d�o�w�n�w�a�r�d� �a�n�d� �t�o� �t�h�e� �n�g�h�t�.� �T�h�e� �m�i�n�i�m�u�m� �p�o�i�n�t�,� �t�h�e�r�e�f�o�r�e�,� �o�c�c�u�r�s� �a�t� �l�o�w�e�r� 

�t�o�t�a�l� �a�g�e�n�c�y� �c�o�s�t�s� �a�n�d� �a�t� �h�i�g�h�e�r� �p�a�y�o�u�t� �r�a�t�e�s�.� �T�h�e� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �o�f� �i�s�s�u�i�n�g� �a� �d�o�l�l�a�r� 

�o�f� �d�e�b�t� �i�s� �n�o�t� �a�f�f�e�c�t�e�d� �b�y� �t�h�e� �l�e�v�e�l� �o�f� �d�e�b�t� �i�n� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�.� �A�t� �a�n�y� �p�a�r�t�i�c�u�l�a�r� �p�y�,� 

�1�2� �W�e� �d�o� �n�o�t� �w�i�s�h� �t�o� �i�g�n�o�r�e� �t�h�e� �f�a�c�t� �t�h�a�t� �f�i�r�m�s� �s�o�m�e�t�i�m�e�s� �r�e�p�u�r�c�h�a�s�e� �s�t�o�c�k�,� �i�s�s�u�e� �n�e�w� �s�t�o�c�k� �a�n�d� �e�v�e�n� �p�a�y� 
�d�i�v�i�d�e�n�d�s�,� �a�l�l� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�.� �D�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �f�i�r�m ��s� �n�e�e�d�s� �a�t� �t�h�e� �t�i�m�e�,� �s�u�c�h� �a� �m�o�v�e� �c�a�n� �b�e� �a�c�c�o�m�-� 
�p�l�i�s�h�e�d� �b�y� �o�p�e�r�a�t�i�n�g� �a�t� �a� �p�o�i�n�t� �t�h�a�t� �i�s� �a� �l�i�n�e�a�r� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �t�h�e� �t�w�o� �m�i�n�i�m�a� �f�o�r� �a�n�y� �g�i�v�e�n� �d�e�b�t� �r�a�t�i�o�.� 
�H�o�w�e�v�e�r�,� �s�u�c�h� �a� �p�o�l�i�c�y� �i�s�,� �a�t� �b�e�s�t�,� �i�n�f�r�e�q�u�e�n�t�l�y� �i�m�p�l�e�m�e�n�t�e�d� �a�n�d� �s�o� �w�e� �d�o� �n�o�t� �p�u�r�s�u�e� �i�t�s� �i�m�p�l�i�c�a�t�i�o�n�s� 
�f�u�r�t�h�e�r� �h�e�r�e� �b�u�t� �l�e�a�v�e� �i�t� �f�o�r� �f�u�t�u�r�e� �r�e�s�e�a�r�c�h�.� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �4�4
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� � � � � � 
�P�A�Y�O�U�T� �R�A�T�E� 

�F�i�g�u�r�e� �6�.� �E�q�u�i�t�y� �A�g�e�n�c�y� �C�o�s�t�s� �a�n�d� �P�a�y�o�u�t� �R�a�t�e� �w�i�t�h� �D�e�b�t� �R�a�t�i�o� �C�h�a�n�g�e�s� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �4�5



�t�h�e� �t�o�t�a�l� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �i�s� �h�i�g�h�e�r� �w�i�t�h� �h�i�g�h�e�r� �d�e�b�t� �r�a�t�i�o�s� �r�e�f�l�e�c�t�i�n�g� �t�h�e� �l�a�r�g�e�r� �a�m�o�u�n�t� 

�o�f� �d�e�b�t� �t�h�a�t� �m�u�s�t� �b�e� �i�s�s�u�e�d� �t�o� �m�a�i�n�t�a�i�n� �t�h�e� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�.� �T�h�u�s� �t�h�e�r�e� �i�s� �n�o� 

�s�i�g�n�i�f�i�c�a�n�t� �c�h�a�n�g�e� �i�n� �t�h�e� �s�l�o�p�e� �o�f� �i�s�s�u�a�n�c�e� �c�o�s�t� �c�u�r�v�e�,� �e�v�e�n� �t�h�o�u�g�h� �i�t�s� �a�b�s�o�l�u�t�e� �l�e�v�e�l� �r�i�s�e�s� 

�w�i�t�h� �i�n�c�r�e�a�s�i�n�g� �d�e�b�t� �s�i�n�c�e� �m�o�r�e� �d�e�b�t� �i�s� �i�s�s�u�e�d� �a�t� �t�h�e� �m�i�n�i�m�u�m� �p�o�i�n�t� �(�F�i�g� �7�)�.� 

�F�r�o�m� �t�h�e� �f�o�r�e�g�o�i�n�g� �a�r�g�u�m�e�n�t�s�,� �t�h�e� �l�o�c�u�s� �o�f� �m�i�n�i�m�u�m� �t�o�t�a�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �b�a�s�e�d� 

�o�n� �t�h�e� �t�r�a�d�e�-�o�f�f� �b�e�t�w�e�e�n� �d�i�v�i�d�e�n�d�-�i�n�d�u�c�e�d� �m�o�n�i�t�o�r�i�n�g� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t�s� �w�o�u�l�d� �b�e� 

�d�o�w�n�w�a�r�d� �s�l�o�p�i�n�g� �a�s� �d�e�b�t� �r�a�t�i�o� �i�n�c�r�e�a�s�e�d�.�"�?� �T�h�e� �t�o�t�a�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�s� �a� 

�f�u�n�c�t�i�o�n� �o�f� �b�o�t�h� �t�h�e� �d�e�b�t� �r�a�t�i�o� �a�n�d� �t�h�e� �p�a�y�o�u�t� �r�a�t�e�.� �H�e�n�c�e�,� �a� �t�h�r�e�e� �d�i�m�e�n�s�i�o�n�a�l� �g�r�a�p�h� 

�c�o�u�l�d� �b�e� �u�s�e�d� �t�o� �s�h�o�w� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �c�o�s�t�s�,� �d�e�b�t� �r�a�t�i�o� �a�n�d� �p�a�y�o�u�t� �r�a�t�e�.� �T�h�e� 

�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �t�h�e� �m�i�n�i�m�u�m� �a�c�h�i�e�v�a�b�l�e� �c�o�s�t� �a�n�d� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �d�e�b�t� �r�a�t�i�o� �i�s� 

�d�e�p�i�c�t�e�d� �i�n� �F�i�g�u�r�e� �8�.� �T�h�i�s� �i�s� �a�n�a�l�o�g�o�u�s� �t�o� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�n� �t�h�e� �J�e�n�s�e�n� �a�n�d� 

�M�e�c�k�l�i�n�g� �f�r�a�m�e�w�o�r�k�.� �A�l�s�o�,� �t�h�e� �c�o�m�b�i�n�a�t�i�o�n�s� �o�f� �d�e�b�t� �r�a�t�i�o�s� �a�n�d� �p�a�y�o�u�t� �r�a�t�i�o�s� �t�h�a�t� �c�o�r�-� 

�r�e�s�p�o�n�d� �t�o� �t�h�e� �m�i�n�i�m�u�m� �c�o�s�t� �p�o�i�n�t�s� �c�a�n� �b�e� �g�r�a�p�h�e�d� �a�s� �a� �p�r�o�j�e�c�t�i�o�n� �o�f� �t�h�e� �c�u�r�v�e� �i�n� 

�F�i�g�u�r�e� �8� �i�n�t�o� �d�e�b�t� �r�a�t�i�o�-�p�a�y�o�u�t� �r�a�t�e� �s�p�a�c�e�.� �H�i�g�h�e�r� �d�e�b�t� �r�a�t�i�o�s� �s�h�i�f�t� �t�h�e� �c�u�r�v�e�s� �o�v�e�r� �i�n� 

�p�a�y�o�u�t� �s�p�a�c�e�,� �a�n�d� �t�h�u�s� �t�h�e� �m�i�n�i�m�u�m� �p�o�i�n�t�s� �c�o�r�r�e�s�p�o�n�d� �w�i�t�h� �h�i�g�h�e�r� �p�a�y�o�u�t�s� �f�o�r� �h�i�g�h�e�r� 

�d�e�b�t� �a�s� �s�h�o�w�n� �i�n� �F�i�g�u�r�e� �9�.� 

�1�3�.� �T�h�e� �r�i�s�e� �i�n� �t�h�e� �a�b�s�o�l�u�t�e� �l�e�v�e�l� �o�f� �t�h�e� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �c�u�r�v�e� �c�a�n� �a�f�f�e�c�t� �t�h�e� �s�h�a�p�e� �o�f� �f�i�g�.� �8�.� �A�s� �d�r�a�w�n�,� �t�h�e� 
�i�m�p�l�i�c�i�t� �a�s�s�u�m�p�t�i�o�n� �i�s� �t�h�a�t� �t�h�e� �a�b�s�o�l�u�t�e� �l�e�v�e�l� �o�f� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�n� �F�i�g�.� �7� �f�a�l�l�s� �m�o�r�e� �r�a�p�i�d�l�y� 
�w�i�t�h� �i�n�c�r�e�a�s�i�n�g� �d�e�b�t� �t�h�a�n� �t�h�e� �a�b�s�o�l�u�t�e� �l�e�v�e�l� �o�f� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �c�u�r�v�e� �r�i�s�e�s�.� �I�f� �t�h�i�s� �i�s� �n�o�t� �s�o�,� �t�h�e�n� �a�t� �s�o�m�e� 
�h�i�g�h� �d�e�b�t� �l�e�v�e�l� �i�t� �i�s� �p�o�s�s�i�b�l�e� �t�h�a�t� �t�h�e� �c�u�r�v�e� �i�n� �F�i�g�.� �8� �w�i�l�l� �b�e�g�i�n� �t�o� �r�i�s�e�.� �T�h�i�s� �d�o�e�s� �n�o�t� �s�i�g�n�i�f�i�c�a�n�u�y� �c�h�a�n�g�e� 
�a�n�y�t�h�i�n�g� �b�e�c�a�u�s�e� �a�n� �i�n�t�e�r�i�o�r� �o�p�i�m�u�m� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �i�s� �s�u�l�i� �o�b�t�a�i�n�a�b�l�e� �a�s� �l�o�n�g� �a�s�,� �i�n� �s�o�m�e� �r�a�n�g�e�,� �t�h�e� 
�e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�n� �f�i�g�s�.� �8� �a�n�d� �1�0� �i�s� �f�a�l�l�i�n�g� �m�o�r�e� �r�a�p�i�d�l�y� �t�h�a�n� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�s� �r�i�s�i�n�g�.� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �4�6
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�F�i�g�u�r�e� �7�.� �T�r�a�n�s�a�c�t�i�o�n�s�,� �E�q�u�i�t�y� �A�g�e�n�c�y�,� �a�n�d� �T�o�t�a�l� �C�o�s�t�s� �w�i�t�h� �D�e�b�t� �R�a�t�i�o� 
�C�h�a�n�g�e�s� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �4�7
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�D�E�B�T� �R�A�T�I�O� 

�F�i�g�u�r�e� �8�.� �J�e�n�s�e�n�-�M�e�c�k�l�i�n�g� �T�y�p�e� �E�q�u�i�t�y� �A�g�e�n�c�y� �C�o�s�t� �C�u�r�v�e� �O�b�t�a�i�n�e�d� �a�s� �t�h�e� 
�L�o�c�u�s� �o�f� �M�i�n�i�m�u�m� �T�o�t�a�l� �A�g�e�n�c�y� �C�o�s�t�s� �a�t� �D�i�f�f�e�r�e�n�t� �D�e�b�t� �L�e�v�e�l�s� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �4�3
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�D�E�B�T� �R�A�T�I�O� 

�F�i�g�u�r�e� �9�.� �P�r�o�j�e�c�t�i�o�n� �o�f� �t�h�e� �E�q�u�i�t�y� �A�g�e�n�c�y� �C�o�s�t� �C�u�r�v�e� �o�f� �F�i�g�.� �8� �i�n�t�o� �D�e�b�t� 
�R�a�t�i�o�-�P�a�y�o�u�t� �S�p�a�c�e�.� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �4�9



�3�.�3�:� �T�h�e� �S�i�m�u�l�t�a�n�e�o�u�s� �D�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �O�p�t�i�m�a�l� �C�a�p�i�t�a�l� �S�t�r�u�c�t�u�r�e� �a�n�d� 

�P�a�y�o�u�t� �R�a�t�e� 

�T�h�e� �l�o�c�u�s� �o�f� �m�i�n�i�m�u�m� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �d�e�p�i�c�t�e�d� �i�n� �F�i�g�u�r�e� �8� �n�o�w� �s�e�r�v�e�s� �a�s� �t�h�e� �e�q�u�i�t�y� 

�a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�n� �t�h�e� �J�e�n�s�e�n� �a�n�d� �M�e�c�k�l�i�n�g� �(�1�9�7�6�)� �f�r�a�m�e�w�o�r�k� �f�o�r� �a�r�r�i�v�i�n�g� �a�t� �t�h�e� �o�p�-� 

�t�i�m�a�l� �d�e�b�t� �r�a�t�i�o�.� �T�h�e� �o�p�t�i�m�a�l� �d�e�b�t� �r�a�t�i�o� �i�s� �t�h�e� �o�n�e� �a�t� �w�h�i�c�h� �t�h�e� �m�a�r�g�i�n�a�l� �(�d�i�v�i�d�e�n�d� 

�d�r�i�v�e�n�)� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �i�s� �e�q�u�a�l� �t�o� �t�h�e� �m�a�r�g�i�n�a�l� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t� �a�n�d� �t�h�e� �g�l�o�b�a�l� �t�o�t�a�l� 

�a�g�e�n�c�y� �c�o�s�t� �i�s� �m�i�n�i�m�i�z�e�d�.� �T�h�e� �o�p�t�i�m�a�l� �p�a�y�o�u�t� �r�a�t�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�i�s� �o�p�t�i�m�a�l� �d�e�b�t� 

�r�a�t�i�o� �i�s� �n�o�w� �r�e�a�d�i�l�y� �o�b�t�a�i�n�e�d� �f�r�o�m� �F�i�g�u�r�e� �9�.� �F�i�g�u�r�e� �1�0� �d�e�p�i�c�t�s� �t�h�e� �s�i�m�u�l�t�a�n�e�o�u�s� �d�e�t�e�r�-� 

�m�i�n�a�t�i�o�n� �o�f� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�n�d� �p�a�y�o�u�t� �r�a�t�e� �d�e�s�c�r�i�b�e�d� �a�b�o�v�e�.� 

�N�o�t�e� �t�h�a�t� �w�i�t�h�i�n� �t�h�e� �a�s�s�u�m�p�t�i�o�n�s� �a�n�d� �t�h�e� �f�r�a�m�e�w�o�r�k� �o�f� �t�h�e� �m�o�d�e�l� �j�u�s�t� �d�e�v�e�l�o�p�e�d�,� �t�h�e� 

�d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�n�d� �t�h�e� �o�p�t�i�m�a�l� �p�a�y�o�u�t� �r�a�t�e� �i�s� �t�r�u�l�y� �s�i�-� 

�m�u�l�t�a�n�e�o�u�s�,� �n�o�t� �m�e�r�e�l�y� �s�e�q�u�e�n�t�i�a�l�.� �T�h�a�t� �i�s�,� �a�n� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�s� �d�e�r�i�v�e�d� �f�r�o�m� 

�a� �R�o�z�e�f�f�-�t�y�p�e� �f�r�a�m�e�w�o�r�k� �i�n� �w�h�i�c�h� �t�h�e� �s�u�m� �o�f� �e�q�u�i�t�y� �a�g�e�n�c�y� �a�n�d� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t�s� �a�r�e� 

�m�i�n�i�m�i�z�e�d� �a�t� �a�l�l� �l�e�v�e�l�s� �o�f� �d�e�b�t�.� �T�h�i�s� �c�u�r�v�e� �i�s� �t�h�e�n� �c�o�m�b�i�n�e�d� �w�i�t�h� �a� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t� 

�c�u�r�v�e� �i�n� �a� �J�e�n�s�e�n� �a�n�d� �M�e�c�k�l�i�n�g� �f�r�a�m�e�w�o�r�k� �i�n� �o�r�d�e�r� �t�o� �m�i�n�i�m�i�z�e� �t�h�e� �s�u�m� �o�f� �d�e�b�t� �a�n�d� 

�e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �T�h�e� �d�e�b�t� �l�e�v�e�l� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e� �m�i�n�i�m�u�m� �o�f� �t�h�i�s� �t�o�t�a�l� �c�o�s�t� �i�s� 

�t�h�e� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�.� �B�u�t� �t�h�e� �o�p�t�i�m�a�l� �d�e�b�t� �l�e�v�e�l� �h�a�s�,� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �i�t�,� �a� 

�p�a�y�o�u�t� �r�a�t�e� �a�t� �w�h�i�c�h� �t�r�a�n�s�a�c�t�i�o�n�s� �a�n�d� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �w�e�r�e� �m�i�n�i�m�i�z�e�d� �f�o�r� �t�h�a�t� �d�e�b�t� 

�l�e�v�e�l�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �o�p�t�i�m�a�l� �d�e�b�t� �r�a�t�i�o� �a�n�d� �o�p�t�i�m�a�l� �p�a�y�o�u�t� �r�a�t�e� �a�r�e� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� 

�d�e�t�e�r�m�i�n�e�d�.� �P�r�e�v�i�o�u�s� �s�t�u�d�i�e�s� �t�h�a�t� �a�d�d�r�e�s�s� �t�h�e� �r�e�l�a�t�e�d�n�e�s�s� �o�f� �d�i�v�i�d�e�n�d� �p�o�l�i�c�y� �a�n�d� �c�a�p�i�t�a�l� 

�s�t�r�u�c�t�u�r�e� �o�n�l�y� �g�o� �s�o� �f�a�r� �a�s� �t�o� �s�a�y� �t�h�a�t� �t�h�e� �t�w�o� �i�n�f�l�u�e�n�c�e� �e�a�c�h� �o�t�h�e�r�.� �N�o�n�e� �p�r�o�b�e�s� �t�h�e� 

�p�o�s�s�i�b�l�e� �c�o�-�e�x�i�s�t�e�n�c�e� �o�f� �o�p�t�i�m�a� �f�o�r� �b�o�t�h� �f�i�n�a�n�c�i�a�l� �d�e�c�i�s�i�o�n�s� �n�o�r� �t�h�e� �s�i�m�u�l�t�a�n�e�o�u�s� �d�e�t�e�r�-� 

�4� �S�e�e� �E�a�s�t�e�r�b�r�o�o�k� �(�1�9�8�4�)� �a�n�d� �A�s�q�u�i�t�h� �a�n�d� �M�u�l�l�i�n�s� �(�1�9�8�6�)� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �5�0
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�F�i�g�u�r�e� �1�0�.� �D�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �O�p�t�i�m�a�l� �P�a�y�o�u�t� �R�a�t�i�o� �o�n�c�e� �t�h�e� �O�p�t�i�m�a�l� 
�C�a�p�i�t�a�l� �S�t�r�u�c�t�u�r�e� �h�a�s� �b�e�e�n� �D�e�t�e�r�m�i�n�e�d� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �$�1



�m�i�n�a�t�i�o�n� �o�f� �b�o�t�h� �t�h�e�s�e� �d�e�c�i�s�i�o�n�s�.� �A� �c�a�v�e�a�t� �i�s� �i�n� �o�r�d�e�r�,� �h�o�w�e�v�e�r�.� �T�h�e� �l�e�i�t�m�o�t�i�f� �i�n� �t�h�e� �d�e�-� 

�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �s�i�m�u�l�t�a�n�e�i�t�y� �m�o�d�e�l� �h�a�s� �b�e�e�n� �t�h�e� �c�o�s�t�-�e�f�f�e�c�t�i�v�e�n�e�s�s� �a�n�d� �e�f�f�i�c�i�e�n�c�y� �o�f� 

�d�i�v�i�d�e�n�d�s� �i�n� �c�o�n�t�r�o�l�l�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �A�n�y� �o�t�h�e�r� �m�e�c�h�a�n�i�s�m�(�s�)� �t�h�a�t� �e�i�t�h�e�r� �d�i�m�i�n�-� 

�i�s�h�e�s� �t�h�e� �p�o�w�e�r� �o�r� �n�u�l�l�i�f�i�e�s� �t�h�e� �e�f�f�e�c�t� �o�f� �d�i�v�i�d�e�n�d�s� �i�n� �c�o�n�t�r�o�l�l�i�n�g� �t�h�e�s�e� �c�o�s�t�s� �w�o�u�l�d� �n�e�c�-� 

�e�s�s�a�r�i�l�y� �a�d�v�e�r�s�e�l�y� �a�f�f�e�c�t� �t�h�e� �a�b�i�l�i�t�y� �o�f� �e�m�p�i�r�i�c�a�l� �a�n�a�l�y�s�i�s� �t�o� �d�e�t�e�c�t� �s�i�m�u�l�t�a�n�e�i�t�y�.� �T�h�a�t� �i�s�,� 

�i�f� �t�h�e�r�e� �a�r�e� �a�l�t�e�r�n�a�t�i�v�e� �m�e�c�h�a�n�i�s�m�s� �t�h�a�t� �a�r�e� �e�i�t�h�e�r� �s�u�p�e�r�i�o�r� �t�o� �d�i�v�i�d�e�n�d�s� �o�r� �a�c�t� �i�n� �c�o�n�-� 

�j�u�n�c�t�i�o�n� �w�i�t�h� �d�i�v�i�d�e�n�d�s� �i�n� �r�e�d�u�c�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�,� �t�h�e� �s�h�a�p�e� �a�n�d� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� 

�e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�n� �F�i�g�u�r�e� �8� �c�o�u�l�d� �c�h�a�n�g�e�.� �A�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e�s� �m�a�y� �b�e� �u�n�r�e�l�a�t�e�d� 

�t�o� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �d�u�e� �t�o� �t�h�e� �u�s�e� �o�f� �o�t�h�e�r� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �o�r� �o�t�h�e�r�w�i�s�e� �s�u�p�e�r�i�o�r� �m�e�c�h�-� 

�a�n�i�s�m�s�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �t�h�e� �m�o�d�e�l� �i�s� �l�i�m�i�t�e�d� �i�n� �t�h�a�t� �i�t� �d�o�e�s� �n�o�t� 

�e�n�d�o�g�e�n�i�z�e� �a�l�l� �p�o�s�s�i�b�l�e� �m�e�c�h�a�n�i�s�m�s�,� �p�a�y�o�u�t� �r�a�t�e�s� �m�a�y� �n�o�t� �b�e� �r�e�l�a�t�e�d� �t�o� �t�h�e� �l�e�v�e�l� �o�f� �e�q�-� 

�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�,� �a�n�d� �i�n� �t�h�a�t� �c�a�s�e� �s�i�m�u�l�t�a�n�e�i�t�y� �w�o�u�l�d� �n�o�t� �o�c�c�u�r�.� �A� �m�o�d�e�l� �t�h�a�t� �t�r�e�a�t�s� 

�a�l�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�o�n�t�r�o�l�l�i�n�g� �m�e�c�h�a�n�i�s�m�s� �e�n�d�o�g�e�n�o�u�s�l�y� �w�o�u�l�d� �b�e� �a�n� �i�n�t�e�r�e�s�t�i�n�g� �a�r�e�a� 

�f�o�r� �f�u�t�u�r�e� �r�e�s�e�a�r�c�h�,� �b�u�t� �i�n� �t�h�i�s� �s�t�u�d�y� �o�t�h�e�r� �m�e�c�h�a�n�i�s�m�s� �a�r�e� �a�c�c�o�u�n�t�e�d� �f�o�r� �b�y� �i�n�c�o�r�p�o�-� 

�r�a�t�i�n�g� �m�e�a�s�u�r�e�s� �o�f� �t�h�e�i�r� �u�s�e� �i�n� �t�h�e� �e�m�p�i�r�i�c�a�l� �a�n�a�l�y�s�i�s� �t�o� �a�t�t�e�m�p�t� �t�o�  ��h�o�l�d� �t�h�e�m� �c�o�n�s�t�a�n�t�. �� 

�3�.�4�:� �S�u�m�m�a�r�y� 

�T�w�o� �a�s�s�u�m�p�t�i�o�n�s� �d�r�i�v�e� �t�h�e� �m�o�d�e�l� �o�f� �s�i�m�u�l�t�a�n�e�i�t�y� �d�e�v�e�l�o�p�e�d� �i�n� �t�h�i�s� �c�h�a�p�t�e�r�.� �F�i�r�s�t�,� �t�h�a�t� 

�a�n� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�n�d� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �p�o�l�i�c�y� �e�x�i�s�t�s� �t�o� �m�i�n�i�m�i�z�e� �a�g�e�n�c�y� �c�o�s�t�s� 

�a�n�d� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t�s�;� �s�e�c�o�n�d�,� �t�h�a�t� �d�i�v�i�d�e�n�d�s� �a�r�e� �a� �c�o�s�t�-�e�f�f�e�c�t�i�v�e� �m�e�a�n�s� �o�f� �c�o�n�t�r�o�l�l�i�n�g� 

�e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �C�o�n�s�i�d�e�r�i�n�g� �t�h�e� �f�i�r�m ��s� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�,� �i�s�s�u�a�n�c�e� �c�o�s�t�s� �a�r�e� �t�r�a�d�e�d� 

�o�f�f� �a�g�a�i�n�s�t� �r�e�d�u�c�t�i�o�n�s� �i�n� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �u�n�t�i�l� �t�h�e� �s�u�m� �o�f� �t�h�e� �t�w�o� �c�o�s�t�s� �i�s� �m�i�n�i�m�i�z�e�d�.� 

�T�h�i�s� �p�r�o�c�e�d�u�r�e� �i�s� �r�e�p�e�a�t�e�d� �f�o�r� �a�l�l� �d�e�b�t� �r�a�t�i�o�s� �a�n�d� �a� �c�u�r�v�e� �i�s� �g�e�n�e�r�a�t�e�d� �w�h�i�c�h� �i�s� �t�h�e� �l�o�c�u�s� 

�o�f� �a�l�l� �p�o�i�n�t�s� �o�f� �m�i�n�i�m�u�m� �s�u�m�s� �o�f� �e�q�u�i�t�y� �a�g�e�n�c�y� �a�n�d� �i�s�s�u�a�n�c�e� �c�o�s�t�s� �a�t� �e�a�c�h� �l�e�v�e�l� �o�f� �d�e�b�t�.� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �$�2



�T�h�i�s� �c�u�r�v�e� �s�e�r�v�e�s� �a�s� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�n� �t�h�e� �J�e�n�s�e�n�-�M�e�c�k�l�i�n�g� �f�r�a�m�e�w�o�r�k�.� 

�T�h�e� �t�r�a�d�e�-�o�f�f� �b�e�t�w�e�e�n� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �a�n�d� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �t�h�a�t� 

�m�i�n�i�m�i�z�e�s� �t�o�t�a�l� �a�g�e�n�c�y� �c�o�s�t�s� �t�h�e�n� �d�e�t�e�r�m�i�n�e�s� �b�o�t�h� �t�h�e� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�n�d� �t�h�e� 

�p�a�y�o�u�t� �r�a�t�e� �a�t� �w�h�i�c�h� �t�h�e� �s�u�m� �o�f� �e�q�u�i�t�y� �a�g�e�n�c�y� �a�n�d� �i�s�s�u�a�n�c�e� �c�o�s�t�s� �a�r�e� �m�i�n�i�m�i�z�e�d�.� 

�T�h�e� �m�o�d�e�l� �s�h�o�w�s� �t�h�a�t� �i�f� �a� �f�i�r�m ��s� �o�p�t�i�m�a�l� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�n�d� �d�i�v�i�d�e�n�d� �|� �p�o�l�i�c�i�e�s� �a�r�e�,� �i�n� 
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�_� �+� �m�s� �w�e� �a� �e�e� �n�e�n� �M�a�g� �e�t� �N�O�U�e�o�-�_�_� �o�o�,� �c�e� �i�e� �e�e� �e�e�r� �s�e� �e�e�e� �e�r�t� 

�f�a�c�t�,� �d�r�i�v�e�n� �p�r�i�m�a�r�i�l�y� �b�y� �a�g�e�n�c�y� �c�o�s�t� �c�o�n�s�i�d�e�r�a�t�i�o�n�s�,� �t�h�e�n� �t�h�e�s�e� �p�o�l�i�c�y� �d�e�c�i�s�i�o�n�s� �m�u�s�t� �b�e�.� 
�S�e� �N�e� �e�e� �e�t� �a�i�e� 

�i�n�t�e�r�a�c�t�i�v�e� �a�n�d� �s�i�m�u�l�t�a�n�e�o�u�s�.� �I�n� �s�u�c�h� �a�n� �a�g�e�n�c�y�-�t�h�e�o�r�e�t�i�c� �f�r�a�m�e�w�o�r�k�,� �c�h�o�o�s�i�n�g� �a� �d�i�v�i�-� 

�d�e�n�d� �p�o�l�i�c�y� �w�i�t�h�o�u�t� �c�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �(�a�s� �i�n� �t�h�e� �R�o�z�e�f�f�-�E�a�s�t�e�r�b�r�o�o�k� 

�f�r�a�m�e�w�o�r�k�)� �a�n�d�/�o�r� �a� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �p�o�i�l�c�y� �w�i�t�h�o�u�t� �c�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� �t�h�e� �i�m�p�a�c�t� �o�f� 

�d�i�v�i�d�e�n�d� �p�o�l�i�c�y� �o�n� �e�q�u�i�t�y� �a�g�n�c�y� �c�o�s�t� �(�a�s� �i�n� �t�h�e� �p�u�r�e� �J�e�n�s�e�n�-�M�e�c�k�l�i�n�g� �f�r�a�m�e�w�o�r�k�)� �w�i�l�l� 

�n�o�t� �m�i�n�i�m�i�z�e� �t�h�e� �g�l�o�b�a�l� �a�g�e�n�c�y� �c�o�s�t� �o�r� �m�a�x�i�m�i�z�e� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �f�i�r�m�.� �W�h�e�t�h�e�r� �o�r� �n�o�t� 

�p�a�r�t�i�c�u�l�a�r� �f�i�r�m�s� �o�r� �i�n�d�u�s�t�r�y� �g�r�o�u�p�s� �d�o� �o�r� �s�h�o�u�l�d� �m�a�k�e� �a�g�e�n�c�y�-�c�o�s�t�-�b�a�s�e�d� �i�n�t�e�r�a�c�t�i�v�e� 

�d�i�v�i�d�e�n�d�-�f�i�n�a�n�c�i�n�g� �d�e�c�i�s�i�o�n�s� �c�l�e�a�r�l�y� �d�e�p�e�n�d�s� �o�n� �t�h�e� �e�f�f�i�c�a�c�y� �o�f� �t�h�e�s�e� �d�e�c�i�s�i�o�n�s� �i�n� �r�e�d�u�c�-� 

�i�n�g� �a�g�e�n�c�y� �c�o�s�t�s�.� �T�h�e� �u�s�e� �o�f� �d�i�v�i�d�e�n�d�s� �t�o� �r�e�d�u�c�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �i�s� �c�o�s�t�l�y�,� �a�n�d� �a�s� �h�a�s� 

�b�e�e�n� �d�i�s�c�u�s�s�e�d� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� �c�h�a�p�t�e�r�,� �a�l�t�e�r�n�a�t�i�v�e� �m�e�c�h�a�n�i�s�m�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �i�n� �v�a�r�y�i�n�g� 

�d�e�g�r�e�e�s� �o�f� �e�f�f�e�c�t�i�v�e�n�e�s�s� �f�o�r� �r�e�d�u�c�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �I�f� �t�h�e�s�e� �a�l�t�e�r�n�a�t�i�v�e� �m�e�c�h�-� 

�a�n�i�s�m�s�,� �s�u�c�h� �a�s� �c�h�o�i�c�e� �o�f� �c�o�m�p�e�n�s�a�t�i�o�n� �p�a�c�k�a�g�e�s�,� �t�h�e� �d�i�s�c�i�p�l�i�n�i�n�g� �e�f�f�e�c�t� �o�f� �t�a�k�e�o�v�e�r� 

�t�h�r�e�a�t�s� �e�t�c�.�,� �a�r�e� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �i�n� �r�e�d�u�c�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �t�h�a�n� �i�s� �t�h�e� �d�i�v�i�d�e�n�d� 

�m�e�c�h�a�n�i�s�m�,� �t�h�e�n� �t�h�e� �f�i�r�m ��s� �d�i�v�i�d�e�n�d�-�f�i�n�a�n�c�i�n�g� �d�e�c�i�s�i�o�n�s� �n�e�e�d� �n�o�t� �b�e� �r�e�l�a�t�e�d� �t�o� �e�q�u�i�t�y� 

�a�g�e�n�c�y� �c�o�s�t�s� �o�r� �b�e� �i�n�t�e�r�a�c�t�i�v�e� �a�n�d� �s�i�m�u�l�t�a�n�e�o�u�s�.� �T�h�i�s� �i�s� �a�n� �e�m�p�i�r�i�c�a�l� �q�u�e�s�t�i�o�n� �a�d�d�r�e�s�s�e�d� 

�i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�h�a�p�t�e�r�s� �o�f� �t�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n�.� 

�A� �M�o�d�e�l� �o�f� �S�i�m�u�l�t�a�n�e�o�u�s� �D�i�v�i�d�e�n�d� �a�n�d� �F�i�n�a�n�c�i�n�g� �D�e�c�i�s�i�o�n�s� �5�3



�C�h�a�p�t�e�r� �4� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� 

�4�.�1�:� �I�n�t�r�o�d�u�c�t�i�o�n� 

�T�h�e� �m�o�d�e�l� �j�u�s�t� �d�e�v�e�l�o�p�e�d� �e�s�t�a�b�l�i�s�h�e�s� �t�h�a�t�,� �i�f� �a�g�e�n�c�y� �c�o�s�t� �m�i�n�i�m�i�z�a�t�i�o�n� �i�s� �w�h�a�t� �m�o�t�i�v�a�t�e�s� 

�d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �i�n� �t�h�e� �f�i�r�m�,� �a�n�d� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �i�s� �t�h�e� �p�r�e�d�o�m�i�n�a�n�t� �p�o�l�i�c�y� �o�p�t�i�o�n� 

�a�v�a�i�l�a�b�l�e� �t�o� �m�o�n�i�t�o�r� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�,� �t�h�e�n� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�n�d� �d�i�v�i�d�e�n�d� �d�e�c�i�-� 

�s�i�o�n�s� �a�r�e� �i�n�t�e�r�a�c�t�i�v�e� �a�n�d� �t�h�e� �v�a�l�u�e�-�m�a�x�i�m�i�z�i�n�g� �f�i�r�m� �m�u�s�t� �c�o�n�s�i�d�e�r� �t�h�e�m� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�.� 

�H�o�w�e�v�e�r�,� �a�s� �s�t�a�t�e�d� �i�n� �C�h�a�p�t�e�r� �2�,� �t�h�e� �f�i�n�a�n�c�e� �l�i�t�e�r�a�t�u�r�e� �i�s� �r�e�p�l�e�t�e� �w�i�t�h� �d�i�s�c�u�s�s�i�o�n�s� �o�f� �a�l�-� 

�t�e�r�n�a�t�i�v�e� �m�e�c�h�a�n�i�s�m�s� �a�v�a�i�l�a�b�l�e� �t�o� �c�o�n�t�r�o�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �T�h�e�s�e� �a�l�t�e�r�n�a�t�i�v�e� �m�e�c�h�-� 

�a�n�i�s�m�s� �c�o�u�l�d� �b�e� �t�h�e� �m�a�n�a�g�e�r�i�a�l� �l�a�b�o�r� �m�a�r�k�e�t�,� �t�h�e� �t�h�r�e�a�t� �o�f� �t�a�k�e�o�v�e�r�,� �i�n�c�e�n�t�i�v�e�-�b�a�s�e�d� 

�c�o�m�p�e�n�s�a�t�i�o�n� �p�a�c�k�a�g�e�s� �o�r� �r�e�g�u�l�a�t�i�o�n�.� �I�n� �e�q�u�i�l�i�b�r�i�u�m�,� �t�h�e� �v�a�l�u�e�-�m�a�x�i�m�i�z�i�n�g� �m�a�n�a�g�e�-� 

�m�e�n�t� �i�s� �e�x�p�e�c�t�e�d� �t�o� �u�s�e� �a� �m�e�c�h�a�n�i�s�m� �o�r� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �m�e�c�h�a�n�i�s�m�s� �t�h�a�t� �i�s� �m�o�s�t� 

�c�o�s�t�-�e�f�f�e�c�t�i�v�e�.� �T�h�e� �m�e�c�h�a�n�i�s�m� �o�r� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �m�e�c�h�a�n�i�s�m�s� �a�c�t�u�a�l�l�y� �u�s�e�d� �d�e�p�e�n�d�s� �o�n� 

�t�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �a�n�d� �e�f�f�i�c�a�c�y� �o�f� �t�h�o�s�e� �m�e�c�h�a�n�i�s�m�s�.� �T�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �a�n�d� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� 

�m�e�c�h�a�n�i�s�m�s� �o�t�h�e�r� �t�h�a�n� �d�i�v�i�d�e�n�d�s� �m�a�y� �v�a�r�y� �a�c�r�o�s�s� �i�n�d�u�s�t�r�y� �g�r�o�u�p�s� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �5�4



�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �i�n�d�u�s�t�r�y� �a�n�d� �t�h�e� �e�c�o�n�o�m�i�c� �a�n�d� �r�e�g�u�l�a�t�o�r�y� �e�n�v�i�r�o�n�m�e�n�t� �i�n� �w�h�i�c�h� �i�t� 

�o�p�e�r�a�t�e�s�.� �I�t� �f�o�l�l�o�w�s�,� �t�h�e�r�e�f�o�r�e�,� �t�h�a�t� �t�h�e� �s�i�m�u�l�t�a�n�e�i�t�y� �o�f� �t�h�e� �d�i�v�i�d�e�n�d� �a�n�d� �f�i�n�a�n�c�i�n�g� �d�e�c�i�-� 

�s�i�o�n�s� �i�n� �a�n� �a�g�e�n�c�y�-�t�h�e�o�r�e�t�i�c� �f�r�a�m�e�w�o�r�k� �m�a�y� �d�e�p�e�n�d� �o�n� �i�n�d�u�s�t�r�y� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� 

�T�h�e� �c�e�n�t�r�a�l� �o�b�j�e�c�t�i�v�e� �o�f� �t�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n� �i�s� �t�o� �t�e�s�t� �t�h�i�s� �p�a�r�t�i�c�u�l�a�r� �h�y�p�o�t�h�e�s�i�s� �r�e�l�a�t�i�n�g� �i�n�-� 

�d�u�s�t�r�y� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�o� �t�h�e� �u�s�e� �o�f� �d�i�v�i�d�e�n�d�s� �a�n�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �t�o� �c�o�n�t�r�o�l� �a�g�e�n�c�y� 

�c�o�s�t�s�.� �A�c�c�o�r�d�i�n�g�l�y�,� �t�h�e� �r�e�s�e�a�r�c�h� �s�t�r�a�t�e�g�y� �i�s� �t�o� �d�e�v�e�l�o�p� �a� �s�i�m�u�l�t�a�n�e�o�u�s� �e�q�u�a�t�i�o�n�s� �m�o�d�e�l� 

�o�f� �t�h�e� �f�i�r�m ��s� �d�i�v�i�d�e�n�d� �a�n�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n�s� �i�n� �a�n� �a�g�e�n�c�y� �f�r�a�m�e�w�o�r�k� �a�n�d� �t�o� �t�e�s�t� 

�i�t� �o�n� �i�n�d�u�s�t�r�y� �g�r�o�u�p�s� �t�h�a�t� �d�i�f�f�e�r� �i�n� �t�h�e�i�r� �e�c�o�n�o�m�i�c� �a�n�d� �r�e�g�u�l�a�t�o�r�y� �e�n�v�i�r�o�n�m�e�n�t�s� �i�n� �g�e�n�-� 

�e�r�a�l�,� �a�n�d� �i�n� �t�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �e�f�f�e�c�t�i�v�e� �n�o�n�-�d�i�v�i�d�e�n�d� �m�o�n�i�t�o�r�i�n�g� �m�e�c�h�a�n�i�s�m�s� �i�n� �p�a�r�t�i�c�-� 

�u�l�a�r�.� �T�h�e� �s�t�u�d�y� �t�e�s�t�s� �f�o�r� �s�i�m�u�l�t�a�n�e�i�t�y� �i�n� �t�h�r�e�e� �d�i�v�e�r�s�e� �s�a�m�p�l�e�s�;� �t�h�e� �m�a�n�u�f�a�c�t�u�r�i�n�g� 

�i�n�d�u�s�t�r�y� �(�o�r� �i�n�d�u�s�t�r�i�a�l�s�)�,� �t�h�e� �b�a�n�k�i�n�g� �i�n�d�u�s�t�r�y�,� �a�n�d� �t�h�e� �e�l�e�c�t�r�i�c� �u�t�i�l�i�t�y� �i�n�d�u�s�t�r�y�.� �T�h�e� �i�n�-� 

�d�u�s�t�r�i�a�l�s� �a�r�e� �n�o�n�-�r�e�g�u�l�a�t�e�d� �a�n�d�,� �a�s� �a� �w�h�o�l�e�,� �m�a�y� �e�m�p�l�o�y� �n�o�n�-�d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m�s�,� �o�r� 

�t�h�e� �d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �i�n� �c�o�n�j�u�n�c�t�i�o�n� �w�i�t�h� �o�t�h�e�r� �m�e�c�h�a�n�i�s�m�s�,� �i�n� �w�h�i�c�h� �c�a�s�e� 

�s�i�m�u�l�t�a�n�e�i�t�y� �m�a�y� �n�o�t� �o�c�c�u�r� �o�r� �m�a�y� �n�o�t� �b�e� �a�s� �r�e�a�d�i�l�y� �o�b�s�e�r�v�a�b�l�e�.� �H�o�w�e�v�e�r�,� �f�o�r� �a� �p�a�r�t�i�c�-� 

�u�l�a�r� �s�u�b�s�e�t� �o�f� �i�n�d�u�s�t�r�i�a�l�s�,� �t�h�e�s�e� �a�l�t�e�r�n�a�t�i�v�e� �m�e�c�h�a�n�i�s�m�s� �m�a�y� �n�o�t� �b�e� �a�v�a�i�l�a�b�l�e�,� �a�n�d� 

�t�h�e�r�e�f�o�r�e� �d�i�v�i�d�e�n�d� �p�o�l�i�c�y� �w�o�u�l�d� �b�e� �u�s�e�d� �t�o� �c�o�n�t�r�o�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �a�n�d� �s�i�m�u�l�t�a�n�e�i�t�y� 

�w�o�u�l�d� �b�e� �e�x�p�e�c�t�e�d�.� 

�T�h�e� �b�a�n�k�i�n�g� �a�n�d� �e�l�e�c�t�r�i�c� �u�t�i�l�i�t�y� �i�n�d�u�s�t�r�y� �a�r�e� �r�e�g�u�l�a�t�e�d� �a�n�d� �t�h�a�t� �m�a�y� �a�f�f�e�c�t� �t�h�e� �u�s�e� �o�f� 

�d�i�v�i�d�e�n�d�s�.� �B�a�n�k�i�n�g� �i�n�d�u�s�t�r�y� �r�e�g�u�l�a�t�i�o�n� �m�a�y� �b�e� �e�f�f�e�c�t�i�v�e� �i�n� �d�i�r�e�c�t�l�y� �m�o�n�i�t�o�r�i�n�g� �m�a�n�a�g�e�-� 

�r�i�a�l� �c�o�n�s�u�m�p�t�i�o�n� �o�f� �p�e�r�q�u�i�s�i�t�e�s� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �r�i�s�k�-�t�a�k�i�n�g� �b�y� �r�e�g�u�l�a�t�i�n�g� �t�h�e� �a�m�o�u�n�t� 

�o�f� �e�q�u�i�t�y� �f�i�n�a�n�c�i�n�g� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �r�i�s�k� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �b�a�n�k�.� �U�n�d�e�r� �s�u�c�h� �a�n� �a�s�-� 

�s�u�m�p�t�i�o�n�,� �r�e�g�u�l�a�t�i�o�n� �s�e�r�v�e�s� �t�h�e� �p�u�r�p�o�s�e� �o�f� �m�o�n�i�t�o�r�i�n�g� �e�q�u�i�t�y� �a�n�d� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t�s� �a�n�d�,� 

�t�h�e�r�e�f�o�r�e�,� �t�h�e� �u�s�e� �o�f� �t�h�e� �c�o�s�t�l�y� �d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �i�s� �u�n�l�i�k�e�l�y� �a�n�d� �s�i�m�u�l�t�a�n�e�i�t�y� �i�s� �n�o�t� 

�e�x�p�e�c�t�e�d�.� �T�h�e� �e�l�e�c�t�r�i�c� �u�t�i�l�i�t�y� �i�n�d�u�s�t�r�y� �i�s� �a�l�s�o� �r�e�g�u�l�a�t�e�d� �b�u�t� �r�e�g�u�l�a�t�i�o�n� �m�a�y� �i�n�c�r�e�a�s�e� �e�q�u�i�t�y� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �5�5



�a�g�e�n�c�y� �c�o�s�t�s� �t�h�r�o�u�g�h� �t�h�e� �r�e�g�u�l�a�t�o�r�-�s�h�a�r�e�h�o�l�d�e�r� �c�o�n�f�l�i�c�t� �i�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �s�h�a�r�e�h�o�l�d�e�r�-� 
�-� �e�n�,� 

�m�a�n�a�g�e�r� �c�o�n�f�l�i�c�t�.� �A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �u�t�i�l�i�t�y� �r�e�g�u�l�a�t�i�o�n� �e�f�f�e�c�t�i�v�e�l�y� �r�e�m�o�v�e�s� �t�h�e� �t�a�k�e�o�v�e�r� 

�t�h�r�e�a�t� �a�s� �a� �v�i�a�b�l�e� �m�e�c�h�a�n�i�s�m� �f�o�r� �m�o�n�i�t�o�r�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �T�h�e� �e�f�f�e�c�t� �o�f� �r�e�g�u�-� 

�l�a�t�i�o�n� �i�n� �t�h�e� �e�l�e�c�t�r�i�c� �u�t�i�l�i�t�y� �i�n�d�u�s�t�r�y� �i�s�,� �t�h�u�s�,� �t�o� �i�n�c�r�e�a�s�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �a�n�d� �r�e�d�u�c�e� 

�t�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �n�o�n�-�d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m�s�,� �s�u�g�g�e�s�t�i�n�g� �a� �g�r�e�a�t�e�r� �u�s�e� �o�f� �t�h�e� �d�i�v�i�d�e�n�d� 

�m�e�c�h�a�n�i�s�m� �t�o� �c�o�n�t�r�o�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �I�n� �t�h�i�s� �c�h�a�p�t�e�r� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �t�h�r�e�e� 

�i�n�d�u�s�t�r�y� �g�r�o�u�p�s� �a�r�e� �d�e�s�c�r�i�b�e�d� �a�l�o�n�g� �w�i�t�h� �t�h�e� �a�s�s�o�c�i�a�t�e�d� �h�y�p�o�t�h�e�s�e�s� �d�i�c�t�a�t�e�d� �b�y� �t�h�e�s�e� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� 

�4�.�2�:� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �t�h�e� �S�i�m�u�l�t�a�n�e�i�t�y� �H�y�p�o�t�h�e�s�i�s� 

�T�h�e� �g�e�n�e�r�a�l� �f�o�r�m� �o�f� �t�h�e� �s�i�m�u�l�t�a�n�e�o�u�s� �e�q�u�a�t�i�o�n�s� �w�i�t�h� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �a�n�d� �d�i�v�i�d�e�n�d� 

�p�a�y�o�u�t� �a�s� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �m�a�y� �b�e� �e�x�p�r�e�s�s�e�d� �a�s�:� 

�P�O�R� �=� �f�(�E�Q�R�,� �A�)� �(�1�)� 

�E�Q�R� �=� �f�(�P�O�R�,� �B�)� �(�2�)� 

�W�h�e�r�e� �P�O�R� �a�n�d� �E�Q�R� �a�r�e� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �r�a�t�e� �a�n�d� �e�q�u�i�t�y� �r�a�t�i�o�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �A� �i�s� �a� 

�v�e�c�t�o�r� �o�f� �a�g�e�n�c�y� �v�a�r�i�a�b�l�e�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� �d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �f�o�r� �c�o�n�t�r�o�l�l�i�n�g� �e�q�u�i�t�y� 

�a�g�e�n�c�y� �c�o�s�t�s�,� �a�n�d� �B� �i�s� �a� �v�e�c�t�o�r� �o�f� �v�a�r�i�a�b�l�e�s� �r�e�l�a�t�e�d� �t�o� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t�s�.� �F�o�r� �a�n� �i�n�d�u�s�t�r�y� 

�s�a�m�p�l�e� �i�n� �w�h�i�c�h� �d�i�v�i�d�e�n�d� �a�n�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n�s� �a�r�e� �b�a�s�e�d� �o�n� �m�i�n�i�m�i�z�i�n�g� �g�l�o�b�a�l� 

�a�g�e�n�c�y� �c�o�s�t�s�,� �c�o�e�f�f�i�c�i�e�n�t�s� �o�f� �E�Q�R�,� �P�O�R� �a�n�d� �A� �a�n�d� �B� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �b�e� �s�i�g�n�i�f�i�c�a�n�t�,� 

�v�a�l�i�d�a�t�i�n�g� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �s�i�m�u�l�t�a�n�e�i�t�y� �i�n� �a�n� �a�g�e�n�c�y� �f�r�a�m�e�w�o�r�k�.� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �5�6



�4�.�2�.�1�:� �I�n�d�u�s�t�r�i�a�l�s� 

�I�n�d�u�s�t�r�i�a�l�s� �a�r�e� �n�o�n�-�r�e�g�u�l�a�t�e�d� �a�n�d� �t�h�e�r�e�f�o�r�e� �t�h�e� �m�e�c�h�a�n�i�s�m�s� �a�v�a�i�l�a�b�l�e� �f�o�r� �c�o�n�t�r�o�l�l�i�n�g� 

�a�g�e�n�c�y� �c�o�s�t�s� �a�r�e� �m�a�r�k�e�t� �m�e�c�h�a�n�i�s�m�s�.� �A�s� �d�e�s�c�r�i�b�e�d� �e�a�r�l�i�e�r�,� �t�h�e� �a�l�t�e�r�n�a�t�i�v�e�s� �t�o� �t�h�e� �d�i�v�i�-� 

�d�e�n�d� �m�e�c�h�a�n�i�s�m�s� �t�h�a�t� �h�e�l�p� �a�l�i�g�n� �a�g�e�n�t�-�p�r�i�n�c�i�p�a�l� �o�b�j�e�c�t�i�v�e�s� �a�r�e� �t�h�e� �m�a�n�a�g�e�r�i�a�l� �l�a�b�o�r� 

�m�a�r�k�e�t�,� �t�h�e� �m�a�r�k�e�t� �f�o�r� �c�o�r�p�o�r�a�t�e� �c�o�n�t�r�o�l�,� �a�n�d� �i�n�c�e�n�t�i�v�e�-�b�a�s�e�d� �c�o�m�p�e�n�s�a�t�i�o�n� �p�a�c�k�a�g�e�s�.� 

�T�h�e�r�e� �i�s� �l�i�k�e�l�y� �t�o� �b�e� �s�i�g�n�i�f�i�c�a�n�t� �c�r�o�s�s�-�s�e�c�t�i�o�n�a�l� �v�a�r�i�a�t�i�o�n� �a�c�r�o�s�s� �t�h�e� �s�a�m�p�l�e� �o�f� �f�i�r�m�s� �a�n�d� 

�i�n�d�u�s�t�r�y� �g�r�o�u�p�s� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� �e�x�i�s�t�e�n�c�e� �a�n�d� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �t�h�e�s�e� �a�l�t�e�r�n�a�t�i�v�e� �n�o�n�-� 

�d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m�s�.� �T�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �t�h�i�s� �i�s� �s�o�,� �s�i�m�u�l�t�a�n�e�i�t�y� �i�n� �a�n� �a�g�e�n�c�y� �f�r�a�m�e�w�o�r�k� 

�i�s� �n�o�t� �a� �u�n�i�v�e�r�s�a�l� �p�r�e�d�i�c�t�i�o�n� �f�o�r� �a�l�l� �i�n�d�u�s�t�r�i�a�l� �f�i�r�m�s�.� �T�o� �t�e�s�t� �f�o�r� �c�r�o�s�s�-�s�e�c�t�i�o�n�a�l� �d�i�f�f�e�r�-� 

�e�n�c�e�s� �o�f� �s�i�m�u�l�t�a�n�e�i�t�y�,� �t�h�e� �s�a�m�p�l�e� �o�f� �i�n�d�u�s�t�r�i�a�l�s� �i�s� �s�t�r�a�t�i�f�i�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �p�r�e�v�a�l�e�n�c�e� 

�o�f� �n�o�n�-�d�i�v�i�d�e�n�d� �m�o�n�i�t�o�r�i�n�g� �m�e�c�h�a�n�i�s�m�s�.� �T�h�i�s� �s�t�u�d�y� �f�o�c�u�s�e�s� �o�n� �t�h�e� �a�l�t�e�r�n�a�t�i�v�e� �m�o�n�i�-� 

�t�o�r�i�n�g� �m�e�c�h�a�n�i�s�m�s� �t�h�a�t� �a�r�e� �m�e�a�s�u�r�a�b�l�e� �-�-� �i�n�c�e�n�t�i�v�e� �b�a�s�e�d� �c�o�m�p�e�n�s�a�t�i�o�n� �a�n�d� �t�h�e� �t�h�r�e�a�t� 

�o�f� �t�a�k�e�o�v�e�r�/�e�x�t�e�r�n�a�l� �m�o�n�i�t�o�r�i�n�g�.� �T�h�e� �i�n�c�e�n�t�i�v�e� �c�o�m�p�o�n�e�n�t� �o�f� �t�h�e� �m�a�n�a�g�e�r�s �� �c�o�m�p�e�n�-� 

�s�a�t�i�o�n� �p�a�c�k�a�g�e�,� �e�.�g�.�,� �p�e�r�f�o�r�m�a�n�c�e� �b�a�s�e�d� �b�o�n�u�s�e�s�,� �s�t�o�c�k� �o�p�t�i�o�n�s�,� �e�t�c�.�,� �i�s� �m�e�a�s�u�r�e�d� �f�o�r� 

�e�a�c�h� �f�i�r�m�.� �F�i�r�m�s� �w�i�t�h� �a�b�o�v�e� �a�n�d� �b�e�l�o�w� �a�v�e�r�a�g�e� �i�n�c�e�n�t�i�v�e� �c�o�m�p�o�n�e�n�t�s� �a�r�e� �c�l�a�s�s�i�f�i�e�d� �a�s� 

�h�a�v�i�n�g� �a�b�o�v�e� �a�n�d� �b�e�l�o�w� �a�v�e�r�a�g�e� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �t�h�e� �c�o�m�p�e�n�s�a�t�i�o�n� �m�e�c�h�a�n�i�s�m� �f�o�r� �m�o�n�i�-� 

�t�o�r�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� 

�M�e�a�s�u�r�i�n�g� �t�h�e� �r�o�l�e� �p�l�a�y�e�d� �b�y� �t�h�e� �t�a�k�e�o�v�e�r� �t�h�r�e�a�t� �m�e�c�h�a�n�i�s�m� �i�s� �d�i�f�f�i�c�u�l�t� �b�e�c�a�u�s�e� �i�d�e�n�t�i�-� 

�f�y�i�n�g� �f�i�r�m�s� �t�h�a�t� �a�r�e� �i�n�t�r�i�n�s�i�c�a�l�l�y� �m�o�r�e� �s�u�b�j�e�c�t� �t�o� �t�a�k�e�o�v�e�r� �t�h�r�e�a�t�s� �i�s� �p�r�o�b�l�e�m�a�t�i�c�.� �S�h�l�e�i�f�e�r� 

�a�n�d� �V�i�s�h�n�y� �(�1�9�8�6�)� �u�s�e� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �a� �l�a�r�g�e� �m�i�n�o�r�i�t�y� �s�h�a�r�e�h�o�l�d�e�r� �a�s� �a�n� �i�n�d�i�c�a�t�i�o�n� �o�f� 

�e�x�t�e�r�n�a�l� �m�o�n�i�t�o�r�i�n�g� �a�n�d� �a� �t�a�k�e�o�v�e�r� �t�h�r�e�a�t�.� �L�a�r�g�e� �s�h�a�r�e�h�o�l�d�e�r�s� �c�a�n� �m�o�r�e� �e�f�f�e�c�t�i�v�e�l�y� 

�m�o�n�i�t�o�r� �m�a�n�a�g�e�r�s� �a�n�d� �m�o�r�e� �e�a�s�i�l�y� �i�n�i�t�i�a�t�e� �a� �t�a�k�e�o�v�e�r� �i�f� �m�a�n�a�g�e�r�s �� �i�n�t�e�r�e�s�t�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� 

�d�e�v�i�a�t�e� �f�r�o�m� �s�h�a�r�e�h�o�l�d�e�r� �i�n�t�e�r�e�s�t�s�.� �F�i�r�m�s� �w�i�t�h� �m�i�n�o�r�i�t�y� �l�a�r�g�e� �s�h�a�r�e�h�o�l�d�i�n�g�s� �i�n� �e�x�c�e�s�s� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �$�7



�o�f� �5�%� �o�f� �t�h�e� �t�o�t�a�l� �s�h�a�r�e�s� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �t�o� �h�a�v�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �a�v�a�i�l�a�b�i�l� 

�d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �f�o�r� �m�o�n�i�t�o�r�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� 

�B�a�s�e�d� �o�n� �t�h�e� �a�b�o�v�e� �a�r�g�u�m�e�n�t�s�,� �t�w�o� �s�u�b�s�a�m�p�l�e�s� �a�r�e� �i�d�e�n�t�i�f�i�e�d�.� �S�u�b�s�a�m�p�l�e� �H� �c�o�m�p�r�i�s�e�s� 

�f�i�r�m�s� �w�i�t�h� �h�i�g�h� �(�a�b�o�v�e� �a�v�e�r�a�g�e�)� �i�n�c�e�n�t�i�v�e� �c�o�m�p�o�n�e�n�t�s� �i�n� �t�h�e� �c�o�m�p�e�n�s�a�t�i�o�n� �p�a�c�k�a�g�e� �a�n�d� 

�h�i�g�h� �t�h�r�e�a�t� �o�f� �t�a�k�e�o�v�e�r�,� �b�a�s�e�d� �o�n� �l�a�r�g�e� �s�i�n�g�l�e� �s�h�a�r�e�h�o�l�d�i�n�g�s� �i�n� �e�x�c�e�s�s� �o�f� �5�%�.� �S�u�b�s�a�m�p�l�e� 

�L� �c�o�n�s�i�s�t�s� �o�f� �f�i�r�m�s� �t�h�a�t� �a�r�e� �l�o�w� �i�n� �b�o�t�h� �a�t�t�r�i�b�u�t�e�s�.� �T�h�a�t� �i�s�,� �b�e�l�o�w� �a�v�e�r�a�g�e� �i�n�c�e�n�t�i�v�e� 

�c�o�m�p�o�n�e�n�t� �a�n�d� �s�i�n�g�l�e� �s�h�a�r�e�h�o�l�d�i�n�g� �b�e�l�o�w� �5�%�.� �F�o�r� �s�u�b�s�a�m�p�l�e� �H�,� �g�i�v�e�n� �t�h�e� �u�s�e� �a�n�d� 

�a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �a�l�t�e�r�n�a�t�i�v�e� �m�e�c�h�a�n�i�s�m�s�,� �t�h�e� �d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �m�a�y� �n�o�t� �b�e� �p�r�o�m�i�n�e�n�t�.� 

�I�t� �i�s� �t�h�e�r�e�f�o�r�e� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �s�i�m�u�l�t�a�n�e�i�t�y� �d�o�e�s� �n�o�t� �e�x�i�s�t� �a�n�d� �t�h�e� �c�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �E�Q�R� 

�a�n�d� �P�O�R� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �b�e� �i�n�s�i�g�n�i�f�i�c�a�n�t�.� �F�o�r� �s�u�b�s�a�m�p�l�e� �L�,� �t�h�e� �d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �i�s� 

�m�o�r�e� �l�i�k�e�l�y� �t�o� �b�e� �u�s�e�d� �b�e�c�a�u�s�e� �o�f� �t�h�e� �d�e�a�r�t�h� �o�f� �o�t�h�e�r� �m�e�c�h�a�n�i�s�m�s�,� �a�n�d� �t�h�e� �d�i�v�i�d�e�n�d�-� 

�c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n�s� �a�r�e� �h�y�p�o�t�h�e�s�i�z�e�d� �t�o� �b�e� �i�n�t�e�r�a�c�t�i�v�e� �a�n�d� �s�i�m�u�l�t�a�n�e�o�u�s�.� �T�h�e� 

�a�n�a�l�y�s�i�s� �i�s� �r�e�p�e�a�t�e�d� �f�o�r� �t�h�e� �t�o�t�a�l� �s�a�m�p�l�e� �w�i�t�h� �a�n� �e�x�p�e�c�t�a�t�i�o�n� �o�f� �s�i�m�u�l�t�a�n�e�i�t�y� �i�f� �t�h�e� �m�a�-� 

�j�o�r�i�t�y� �o�f� �t�h�e� �f�i�r�m�s� �h�a�v�e� �l�o�w� �u�s�a�g�e� �a�n�d� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �a�l�t�e�r�n�a�t�i�v�e� �m�e�c�h�a�n�i�s�m�s�.� 

�4�.�2�.�2�:� �U�t�i�l�i�t�i�e�s� 

 �� �E�l�e�c�t�r�i�c� �u�t�i�l�i�t�i�e�s� �a�r�e� �n�a�t�u�r�a�l� �m�o�n�o�p�o�l�i�e�s� �t�h�a�t� �a�r�e� �r�e�g�u�l�a�t�e�d� �t�o� �s�i�m�u�l�a�t�e� �c�o�m�p�e�t�i�t�i�v�e� �p�r�i�c�-� 

�i�n�g�.� �R�e�g�u�l�a�t�o�r�s� �c�a�n� �d�o� �s�o� �b�y�  ��a�l�l�o�w�i�n�g �� �u�t�i�l�i�t�i�e�s� �t�o� �e�a�r�n� �r�e�v�e�n�u�e�s� �e�q�u�a�l� �t�o� �t�h�e� �s�u�m� �o�f� 

�O�p�e�r�a�t�i�n�g� �e�x�p�e�n�s�e�s� �a�n�d� �a� �c�o�m�p�e�t�i�t�i�v�e� �m�a�r�k�e�t� �r�e�t�u�r�n� �o�n� �c�a�p�i�t�a�l�.� �U�t�i�l�i�t�i�e�s� �h�a�v�e� �d�i�v�i�d�e�n�d� 

�p�a�y�o�u�t� �r�a�t�e�s� �m�o�r�e� �t�h�a�n� �t�w�i�c�e� �t�h�a�t� �o�f� �i�n�d�u�s�t�r�i�a�l�s� �i�n� �s�p�i�t�e� �o�f� �t�h�e�i�r� �h�i�g�h� �c�a�p�i�t�a�l� �i�n�t�e�n�s�i�t�y�.� 

�H�a�n�s�e�n�,� �K�u�m�a�r�,� �a�n�d� �S�h�o�m�e� �(�1�9�9�0�)� �p�o�i�n�t� �o�u�t� �t�h�a�t� �u�t�i�l�i�t�i�e�s� �r�e�s�o�r�t� �t�o� �e�q�u�i�t�y�-�f�i�n�a�n�c�e�d� 

�d�i�v�i�d�e�n�d�s�.� �T�h�a�t� �i�s�,� �t�h�e�y� �r�e�p�e�a�t�e�d�l�y� �s�e�l�l� �l�a�r�g�e� �q�u�a�n�t�i�t�i�e�s� �o�f� �c�o�m�m�o�n� �s�t�o�c�k� �w�h�i�l�e� �s�i�m�u�l�-� 

�\� �t�a�n�e�o�u�s�l�y� �p�a�y�i�n�g� �o�u�t� �l�a�r�g�e�r� �a�m�o�u�n�t�s� �i�n� �d�i�v�i�d�e�n�d�s�,� �r�e�s�u�l�t�i�n�g� �i�n� �l�a�r�g�e� �f�l�o�t�a�t�i�o�n� �c�o�s�t�s� �a�n�d� 

�i�n�f�l�i�c�t�i�n�g� �p�o�t�e�n�t�i�a�l�l�y� �l�a�r�g�e� �t�a�x�a�t�i�o�n� �p�e�n�a�l�t�i�e�s� �o�n� �s�h�a�r�e�h�o�l�d�e�r�s�.� �M�i�l�l�e�r� �(�1�9�8�7�)�,� �s�p�e�c�u�l�a�t�i�n�g� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �5�8



�o�n� �t�h�i�s� �a�p�p�a�r�e�n�t�l�y�  ��w�a�s�t�e�f�u�l �� �p�o�l�i�c�y� �s�t�a�t�e�s� �t�h�a�t�:�  ��P�u�b�l�i�c� �u�t�i�l�i�t�y� �m�a�n�a�g�e�m�e�n�t�s� �h�a�v�e� �f�o�u�n�d� 

�a� �p�o�l�i�c�y� �o�f� �h�i�g�h� �d�i�v�i�d�e�n�d�s� �c�o�m�b�i�n�e�d� �w�i�t�h� �f�r�e�q�u�e�n�t� �e�x�t�e�r�n�a�l� �e�q�u�i�t�y� �f�i�n�a�n�c�i�n�g� �t�o� �b�e� �a� 

�u�s�e�f�u�l� �s�t�r�a�t�e�g�y� �f�o�r� �f�o�r�c�i�n�g� �r�e�g�u�l�a�t�o�r�s� �t�o� �k�e�e�p� �u�t�i�l�i�t�y� �r�a�t�e�s� �h�i�g�h� �e�n�o�u�g�h� �t�o� �c�o�n�t�i�n�u�e� �a�t�-� 

�t�r�a�c�t�i�n�g� �f�u�n�d�s� �f�r�o�m� �i�n�v�e�s�t�o�r�s�. �� �I�n� �a� �s�i�m�i�l�a�r� �v�e�i�n�,� �S�m�i�t�h� �(�1�9�8�6�)� �s�u�g�g�e�s�t�s� �t�h�a�t�  ��b�y� �p�a�y�i�n�g� 

�h�i�g�h� �d�i�v�i�d�e�n�d�s�,� �t�h�e� �r�e�g�u�l�a�t�e�d� �f�i�r�m� �s�u�b�j�e�c�t�s� �b�o�t�h� �i�t�s� �r�e�g�u�l�a�t�o�r�y� �b�o�d�y� �a�s� �w�e�l�l� �a�s� �i�t�s�e�l�f� �t�o� 

�c�a�p�i�t�a�l� �m�a�r�k�e�t� �d�i�s�c�i�p�l�i�n�e� �m�o�r�e� �f�r�e�q�u�e�n�t�l�y�. �� �T�h�e�s�e� �l�i�n�e�s� �o�f� �r�e�a�s�o�n�i�n�g� �c�l�e�a�r�l�y� �i�m�p�l�y� �a�n� 

�a�g�e�n�c�y� �r�a�t�i�o�n�a�l�e� �f�o�r� �t�h�e� �d�i�v�i�d�e�n�d� �p�o�l�i�c�y� �o�f� �t�h�e� �u�t�i�l�i�t�y� �i�n�d�u�s�t�r�y�.� �H�a�n�s�e�n�,� �K�u�m�a�r�,� �a�n�d� 

�S�h�o�m�e� �(�1�9�9�0�)� �e�x�p�a�n�d� �o�n� �t�h�i�s� �i�d�e�a� �a�n�d� �d�e�v�e�l�o�p� �e�m�p�i�r�i�c�a�l� �t�e�s�t�s� �o�f� �t�h�e� �a�g�e�n�c�y� �r�a�t�i�o�n�a�l�e� �f�o�r� 

�d�i�v�i�d�e�n�d�s�.� �T�h�e�y� �m�a�k�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�g�e�n�c�y�-�t�h�e�o�r�e�t�i�c� �a�r�g�u�m�e�n�t�s� �f�o�r� �t�h�e� �u�t�i�l�i�t�y� �i�n�d�u�s�t�r�y ��s� 

�d�i�v�i�d�e�n�d� �p�o�l�i�c�y�:� 

�1�.� �T�h�e� �p�o�t�e�n�t�i�a�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �f�o�r� �r�e�g�u�l�a�t�e�d� �u�t�i�l�i�t�i�e�s� �a�r�e� �h�i�g�h�e�r�,� �i�n�c�r�e�a�s�i�n�g� �t�h�e� 

�n�e�e�d� �f�o�r� �c�a�p�i�t�a�l� �m�a�r�k�e�t� �m�o�n�i�t�o�r�i�n�g�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �s�h�a�r�e�h�o�l�d�e�r�-�m�a�n�a�g�e�r� �c�o�n�f�l�i�c�t�,� 

�u�t�i�l�i�t�i�e�s� �a�r�e� �s�u�b�j�e�c�t� �t�o� �a� �_�S�h�a�r�e�h�o�l�d�e�r�-�r�e�g�u�l�a�t�o�r� �c�o�n�f�l�i�c�t�.� �T�h�e� �r�e�g�u�l�a�t�o�r�y� �a�g�e�n�c�y� �c�o�s�t� 

�a�r�i�s�e�s� �b�e�c�a�u�s�e�,� �r�e�g�u�a�l�a�t�o�r�s� �a�s� �s�h�o�r�t�-�t�e�r�m� �p�o�l�i�t�i�c�a�l� �a�p�p�o�i�n�t�e�e�s� �a�c�t� �a�s� �t�h�e� �a�g�e�n�t�s� �o�f� 
�e�a�e� �e�e�e� �e�e� �e�e� 

�c�o�n�s�u�m�e�r�s� �w�h�o� �a�r�e� �t�h�e� �a�u�t�h�o�r�i�t�y�:� �d�e�l�e�g�a�t�i�n�g� �p�r�i�n�c�i�p�a�l�s�.� �q�f� �i�t� �i�s� �a�s�s�u�m�e�d� �t�h�a�t� �r�e�g�u�l�a�-� 
�n�p� �r�c� 

�_�_�t�o�r�s� �a�r�e� �s�u�b�j�e�c�t� �t�o� �p�o�l�i�t�i�c�a�l� �p�r�e�s�s�u�r�e� �f�r�o�m� �t�h�e�i�r� �p�r�i�n�c�i�p�a�l�s�:� �a�n�d�,� �p�e�r�h�a�p�s�,� �h�a�v�e� �f�u�t�u�r�e� 
�t�e� �p�o�e� �s�e� �t�e�e� �O�S� 

�p�o�l�i�t�i�c�a�l� �a�s�p�i�r�a�t�i�o�n�s� �o�f� �t�h�e�i�r� �o�w�n�,� �t�h�e�n� �r�e�g�u�l�a�t�o�r�s� �m�a�y�,� �i�n� �t�h�e� �s�h�o�r�t� �r�u�n�,� �t�r�a�n�s�f�e�r� 

�w�e�a�l�t�h� �f�r�o�m� �s�h�a�r�e�h�o�l�d�e�r�s� �t�o� �r�a�t�e�p�a�y�e�r�s� �b�y� �k�e�e�p�i�n�g� �t�h�e� �r�a�t�e�s� �t�o�o� �l�o�w�.� �A�s� �M�i�l�l�e�r� �a�n�d� 

�S�m�i�t�h� �h�a�v�e� �s�u�g�g�e�s�t�e�d�,� �u�t�i�l�i�t�i�e�s� �c�a�n� �s�u�b�j�e�c�t� �b�o�t�h� �m�a�n�a�g�e�r�s� �a�n�d� �r�e�g�u�l�a�t�o�r�s� �t�o� �c�a�p�i�t�a�l� 

�m�a�r�k�e�t� �m�o�n�i�t�o�r�i�n�g� �b�y� �p�a�y�i�n�g� �h�i�g�h� �d�i�v�i�d�e�n�d�s� �w�h�i�c�h� �i�n�d�u�c�e� �f�r�e�q�u�e�n�t� �v�i�s�i�t�s� �t�o� �t�h�e� 

�m�a�r�k�e�t� �t�o� �r�a�i�s�e� �n�e�w� �c�a�p�i�t�a�l�.� �I�f� �t�h�e� �a�l�l�o�w�e�d� �r�a�t�e�s� �h�a�v�e� �b�e�e�n� �k�e�p�t� �a�r�t�i�f�i�c�i�a�l�l�y� �l�o�w�,� �n�e�w� 

�c�a�p�i�t�a�l� �w�i�l�l� �b�e� �a�v�a�i�l�a�b�l�e� �o�n�l�y� �a�t� �e�x�o�r�b�i�t�a�n�t� �r�a�t�e�s� �o�r�,� �i�n� �t�h�e� �e�x�t�r�e�m�e� �c�a�s�e�,� �n�o�t� �a�v�a�i�l�a�b�l�e� 

�a�t� �a�l�l�.� �T�h�i�s� �w�o�u�l�d� �c�a�u�s�e� �d�e�t�e�r�i�o�r�a�t�i�o�n� �i�n� �t�h�e� �f�i�n�a�n�c�i�a�l� �s�o�u�n�d�n�e�s�s� �o�f� �u�t�i�l�i�t�i�e�s� �a�n�d� �d�i�s�-� 

�r�u�p�t�i�o�n� �i�n� �s�e�r�v�i�c�e�s� �a�n�d� �c�o�n�s�t�r�u�c�t�i�o�n� �p�r�o�g�r�a�m�s� �a�n�d� �r�e�g�u�l�a�t�o�r�s� �w�o�u�l�d� �b�e� �p�e�r�c�e�i�v�e�d� �a�s� 

�f�a�i�l�i�n�g� �t�o� �a�c�t� �i�n� �t�h�e� �i�n�t�e�r�e�s�t�s� �o�f� �t�h�e�i�r� �p�r�i�n�c�i�p�a�l�s�.� �W�i�t�h� �r�e�s�p�e�c�t� �t�o� �m�a�n�a�g�e�r�i�a�l� �a�g�e�n�c�y� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �5�9



�c�o�s�t�s�,� �r�e�g�u�l�a�t�i�o�n� �h�a�s� �a� �t�w�o�-�p�r�o�n�g�e�d� �e�f�f�e�c�t�.� �I�t� �m�o�n�i�t�o�r�s� �d�i�r�e�c�t� �p�e�r�q�u�i�s�i�t�e� �c�o�n�s�u�m�p�t�i�o�n� 

�t�h�e�r�e�b�y� �r�e�d�u�c�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �c�o�s�t�-�p�l�u�s� 

�r�a�t�e� �o�f� �r�e�t�u�r�n� �r�e�g�u�l�a�t�i�o�n� �c�r�e�a�t�e�s� �a�d�v�e�r�s�e� �i�n�c�e�n�t�i�v�e�s� �t�o� �i�n�c�r�e�a�s�e� �c�o�s�t�s� �a�n�d� �o�v�e�r�c�a�p�i�-� 

�t�a�l�i�z�e�,� �i�n�c�r�e�a�s�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �O�v�e�r�a�l�l�,� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �-� �m�a�n�a�g�e�r�i�a�l� 

�a�n�d� �r�e�g�u�l�a�t�o�r�y� �-� �a�r�e� �l�i�k�e�l�y� �t�o� �b�e� �h�i�g�h�e�r� �f�o�r� �u�t�i�l�i�t�i�e�s�.� 

�2�.� �R�e�g�u�l�a�t�i�o�n� �n�o�t� �o�n�l�y� �i�n�c�r�e�a�s�e�s� �t�h�e� �o�v�e�r�a�l�l� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �a�n�d� �r�a�i�s�e�s� �t�h�e� �n�e�e�d� �f�o�r� 

�c�a�p�i�t�a�l� �m�a�r�k�e�t� �m�o�n�i�t�o�r�i�n�g�,� �b�u�t� �a�l�s�o�,� �b�y� �s�u�b�j�e�c�t�i�n�g� �a�c�q�u�i�r�e�r�s� �o�f� �u�t�i�l�i�t�i�e�s� �t�o� �r�e�g�u�l�a�t�i�o�n�,� 

�t�a�k�e�s� �a�w�a�y� �t�h�e� �t�h�r�e�a�t� �o�f� �t�a�k�e�o�v�e�r� �a�s� �a�n� �a�l�t�e�r�n�a�t�i�v�e� �n�o�n�-�d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �f�o�r� 

�c�o�n�t�r�o�l�l�i�n�g� �t�h�e� �s�h�a�r�e�h�o�l�d�e�r�-�m�a�n�a�g�e�r� �c�o�n�f�l�i�c�t�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e�r�e� �i�s� �e�m�p�i�r�i�c�a�l� �e�v�i�-� 

�d�e�n�c�e� �t�h�a�t� �t�h�e� �c�o�m�p�e�n�s�a�t�i�o�n� �o�f� �u�t�i�l�i�t�y� �m�a�n�a�g�e�r�s� �i�s� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �s�a�l�e�s� �r�a�t�h�e�r� 

�t�h�a�n� �s�t�o�c�k�h�o�l�d�e�r� �i�n�c�o�m�e�.� �T�h�u�s�,� �t�h�e�r�e� �d�o�e�s� �n�o�t� �a�p�p�e�a�r� �t�o� �b�e� �a�n� �a�l�i�g�n�m�e�n�t� �o�f� �i�n�t�e�r�-� 

�e�s�t�s� �b�e�t�w�e�e�n� �m�a�n�a�g�e�r�s� �a�n�d� �s�h�a�r�e�h�o�l�d�e�r�s� �t�h�r�o�u�g�h� �t�h�e� �c�o�m�p�e�n�s�a�t�i�o�n� �m�e�c�h�a�n�i�s�m�.� 

�F�i�n�a�l�l�y�,� �e�v�e�n� �i�f� �t�h�e� �t�a�k�e�o�v�e�r� �a�n�d� �c�o�m�p�e�n�s�a�t�i�o�n� �m�e�c�h�a�n�i�s�m�s� �w�e�r�e� �i�n� �p�l�a�c�e�,� �t�h�e�y� 

�w�o�u�l�d� �c�o�n�t�r�o�l� �o�n�l�y� �t�h�e� �m�a�n�a�g�e�r�-�s�h�a�r�e�h�o�l�d�e�r� �c�o�n�f�l�i�c�t� �b�u�t� �b�e� �i�n�e�f�f�e�c�t�i�v�e� �i�n� �a�d�d�r�e�s�s�i�n�g� 

�t�h�e� �s�h�a�r�e�h�o�l�d�e�r�-�r�e�g�u�l�a�t�o�r� �c�o�n�f�l�i�c�t�.� 

�3�.� �G�i�v�e�n� �h�i�g�h� �p�o�t�e�n�t�i�a�l� �a�g�e�n�c�y� �c�o�s�t�s� �a�n�d� �t�h�e� �n�o�n�-�a�v�a�i�l�a�b�i�l�i�t�y� �o�r� �i�n�e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �o�t�h�e�r� 

�m�e�c�h�a�n�i�s�m�s�,� �t�h�e� �m�a�r�g�i�n�a�l� �b�e�n�e�f�i�t�s� �o�f� �d�i�v�i�d�e�n�d�s� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �b�e� �h�i�g�h�e�r�,� �r�e�l�a�t�i�v�e� 
�e�e� �e�e� �.� �.� �.� �.� �e�w�e� �t�m� �r�e�m� �e�S� �T�E�T� �S� �a�e�r�n�e� �a�e� �a�g�a� �c�a�i� 

�~� 
�t�o� �i�n�d�u�s�t�r�i�a�l�s�.� �A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �f�l�o�t�a�t�i�o�n� �c�o�s�t�s� �a�r�e� �a�t� �l�e�a�s�t� �p�a�r�-� 

�t�i�a�l�l�y� �p�a�s�s�e�d� �o�n� �t�o� �t�h�e� �r�a�t�e�p�a�y�e�r�s� �i�n� �t�h�e� �r�e�g�u�l�a�t�o�r�y� �p�r�o�c�e�s�s�,� �t�h�e� �m�a�r�g�i�n�a�l� �c�o�s�t�s� �o�f� �t�h�e� 

�d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �b�e� �l�o�w�e�r� �r�e�l�a�t�i�v�e� �t�o� �i�n�d�u�s�t�r�i�a�l�s�.� 

�F�r�o�m� �t�h�e� �a�b�o�v�e� �a�r�g�u�m�e�n�t�s� �i�t� �s�e�e�m�s� �h�i�g�h�l�y� �p�r�o�b�a�b�l�e� �t�h�a�t�,� �f�o�r� �t�h�e� �u�t�i�l�i�t�y� �i�n�d�u�s�t�r�y�,� �t�h�e� 

�d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �i�s� �t�h�e� �p�r�e�d�o�m�i�n�a�n�t� �p�o�l�i�c�y� �t�o�o�l� �f�o�r� �c�o�n�t�r�o�l�l�i�n�g� �m�a�n�a�g�e�r�i�a�l� �a�n�d� �r�e�g�-� 

�u�l�a�t�o�r�y� �a�g�e�n�c�y� �c�o�s�t�s�.� 

�1�S� �S�e�e� �H�i�r�s�c�h�e�y� �a�n�d� �P�a�p�p�a�s� �(�1�9�8�1�)� �a�n�d� �C�a�r�r�o�l�l� �a�n�d� �C�i�s�c�e�l� �(�1�9�8�2�)�.� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �6�0



�W�h�e�r�e�a�s� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �a�r�e� �h�i�g�h�e�r� �f�o�r� �u�t�i�l�i�t�i�e�s� �t�h�a�n� �f�o�r� �i�n�d�u�s�t�r�i�a�l�s�,� �t�h�e� �d�e�b�t� 

�a�g�e�n�c�y� �c�o�s�t�s� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �b�e� �l�o�w�e�r�.� �U�t�i�l�i�t�y� �m�a�n�a�g�e�r�s� �d�o� �n�o�t� �h�a�v�e� �d�i�s�c�r�e�t�i�o�n�a�r�y�,� 

�g�r�o�w�t�h�-�o�r�i�e�n�t�e�d� �p�r�o�j�e�c�t�s� �t�o� �i�n�v�e�s�t� �i�n� �a�n�d�,� �t�h�e�r�e�f�o�r�e�,� �t�h�e� �M�y�e�r�s �� �a�g�e�n�c�y� �c�o�s�t� �o�f� �u�n�d�e�r�i�n�-� 

�v�e�s�t�m�e�n�t� �i�s� �l�e�s�s� �r�e�l�e�v�a�n�t� �f�o�r� �u�t�i�l�i�t�i�e�s� �t�h�a�n� �f�o�r� �i�n�d�u�s�t�r�i�a�l�s�,� �F�u�r�t�h�e�r�,� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t�s� 

� � 

�e�e�n� �e�e� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �p�o�t�e�n�t�i�a�l� �w�e�a�l�t�h� �t�r�a�n�s�f�e�r�s� �f�r�o�m� �b�o�n�d�h�o�l�d�e�r�s� �t�o� �s�h�a�r�e�h�o�l�d�e�r�s�,� �t�h�r�o�u�g�h� �|� 
�_� �c�m�e�m�a�e�r�e�i�n�-�m�e�s�m�n�n� �e�t�e� �s�e�t�t�e�r� �e�e� 

�u�n�a�n�t�i�c�i�p�a�t�e�d� �i�n�:� �i�n�v�e�s�t�m�e�n�t� �r�i�s�k� �i�n�c�r�e�a�s�e�s� �i�s� �l�i�k�e�l�y� �t�o� �b�e� �i�n�s�i�g�n�i�f�i�c�a�n�t� �g�i�v�e�n� �t�h�e� �e� �v�e�r�y� �l�i�m�i�t�e�d� �_� 
�e�o�n� �e�r�a�n� �a�m�e�t� �a�n�e� �s�e�r�a� 

� � � � � � � � � � 

� � 

� � 

�C�a�p�i�t�a�l� �|� �i�n�v�e�s�t�m�e�n�t� �c�h�o�i�c�e�s� �o�f� �u�t�i�l�i�t�y� �m�a�n�a�g�e�r�s�.� �F�i�n�a�l�l�y�,� �i�f� �r�e�g�u�l�a�t�i�o�n� �c�a�n� �b�e� �r�e�a�s�o�n�a�b�l�y� 

�e�x�p�e�c�t�e�d� �t�o� �a�l�l�o�w� �r�e�v�e�n�u�e�s� �t�h�a�t� �a�t� �l�e�a�s�t� �c�o�v�e�r� �f�i�x�e�d� �i�n�t�e�r�e�s�t� �c�h�a�r�g�e�s�,� �t�h�e�n� �a�g�e�n�c�y� �c�o�s�t�s� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �b�a�n�k�r�u�p�t�c�y� �a�n�d� �f�i�n�a�n�c�i�a�l� �d�i�s�t�r�e�s�s� �a�r�e� �a�l�s�o� �n�e�g�l�i�g�i�b�l�e�.�'�®� 

�O�v�e�r�a�l�l�,� �t�h�e� �u�t�i�l�i�t�y� �i�n�d�u�s�t�r�y� �h�a�s� �h�i�g�h� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �w�i�t�h� �d�i�v�i�d�e�n�d� �p�o�l�i�c�y� �a�s� �t�h�e� 

�p�r�i�m�a�r�y� �t�o�o�l� �f�o�r� �c�o�n�t�r�o�l�l�i�n�g� �t�h�e�s�e� �c�o�s�t�s�.� �I�t� �h�a�s� �l�o�w� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t�s� �w�h�i�c�h�,� �i�f� �i�n�s�i�g�n�i�f�-� 

�P�A�T� �e�e� �A�c�n�e� 

�i�c�a�n�t�,� �i�m�p�l�y� �t�h�a�t� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n� �i�s� �n�o�t� �d�r�i�v�e�n� �b�y� �a�g�e�n�c�y� �c�o�s�t� �c�o�n�s�i�d�e�r�-� �e�a�e� 

�a�t�i�o�n�s�.� �I�t� �i�s� �t�h�e�r�e�f�o�r�e� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �t�h�e� �c�o�e�f�f�i�c�i�e�n�t�s� �o�f� �v�e�c�t�o�r� �A� �v�a�r�i�a�b�l�e�s� �i�n� �e�q�u�a�t�i�o�n� 
�A� �c�u�r�t�,� 

�(�1�)� �w�i�l�l� �b�e� �s�i�g�n�i�f�i�c�a�n�t�,� �v�e�c�t�o�r� �B� �v�a�r�i�a�b�l�e�s� �i�n� �e�q�u�a�t�i�o�n� �(�2�)� �w�i�l�l� �b�e� �i�n�s�i�g�n�i�f�i�c�a�n�t�,� �w�i�t�h� �n�o� 

�s�i�m�u�l�t�a�n�e�i�t�y� �o�f� �t�h�e� �d�i�v�i�d�e�n�d�-�c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n�s� �t�h�o�u�g�h� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �m�a�y� �b�e� 

�d�e�p�e�n�d�e�n�t� �u�p�o�n� �d�i�v�i�d�e�n�d� �p�o�l�i�c�y�.� 

�4�.�2�.�3�:� �B�a�n�k�s� 

�A�t� �d�i�f�f�e�r�e�n�t� �p�e�r�i�o�d�s� �i�n� �t�i�m�e�,� �t�h�e� �b�a�n�k�i�n�g� �i�n�d�u�s�t�r�y� �h�a�s� �b�e�e�n� �r�e�g�u�l�a�t�e�d� �i�n� �d�i�f�f�e�r�e�n�t� �w�a�y�s�.� 

�T�h�e� �v�a�r�i�o�u�s� �r�e�g�u�l�a�t�o�r�y� �r�e�q�u�i�r�e�m�e�n�t�s� �h�a�v�e� �b�e�e�n� �d�e�s�i�g�n�e�d�,� �a�t� �l�e�a�s�t� �i�n� �p�r�i�n�c�i�p�l�e�,� �t�o� �a�d�d�r�e�s�s� 

�a�n�d� �c�o�r�r�e�c�t� �s�e�v�e�r�a�l� �p�r�o�b�l�e�m�s� �a�f�f�e�c�t�i�n�g� �b�a�n�k�s�.� �T�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n� �f�o�c�u�s�e�s� �o�n� �o�n�l�y� �t�h�o�s�e� 

�1�6� �T�h�i�s� �r�a�i�s�e�s� �t�h�e� �q�u�e�s�t�i�o�n� �o�f� �w�h�y� �d�i�f�f�e�r�e�n�t� �f�i�r�m�s� �i�n� �t�h�e� �u�t�i�l�i�t�y� �i�n�d�u�s�t�r�y� �h�a�v�e� �d�i�f�f�e�r�e�n�t� �b�o�n�d� �r�a�t�i�n�g�s�.� �A�r�g�u�a�b�l�y�,� 
�t�h�e� �r�i�s�k� �l�i�e�s� �i�n� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �a�n� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�a�t�a�s�t�r�o�p�h�e�,� �s�u�b�s�e�q�u�e�n�t� �l�i�t�i�g�a�t�i�o�n� �a�n�d� �d�e�l�a�y�e�d� �o�r� �d�e�-� 
�f�e�r�r�e�d� �p�a�y�m�e�n�t�s�.� �A�c�c�o�r�d�i�n�g�l�y�,� �u�t�i�l�i�t�i�e�s� �w�i�t�h� �n�u�c�l�e�a�r� �g�e�n�e�r�a�t�i�n�g� �p�l�a�n�t�s� �w�o�u�l�d� �b�e� �r�i�s�k�i�e�r� �t�h�a�n� �o�n�e�s� �w�i�t�h� �a� 
�c�o�a�l�-�f�i�r�e�d� �p�l�a�n�t�s�.� �H�o�w�e�v�e�r�,� �t�h�i�s� �r�i�s�k�i�n�e�s�s� �d�o�e�s� �n�o�t� �s�e�e�m� �t�o� �c�o�r�r�e�s�p�o�n�d� �t�o� �t�h�e� �r�i�s�k� �o�f� �b�a�n�k�r�u�p�t�c�y�.� �T�h�e� 
�T�h�r�e�e� �M�i�l�e� �I�s�l�a�n�d� �p�l�a�n�t� �i�s� �s�t�i�l�l� �o�p�e�r�a�t�i�n�g�.� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �6�1� 

� 



�a�s�p�e�c�t�s� �o�f� �r�e�g�u�l�a�t�i�o�n� �t�h�a�t� �p�e�r�t�a�i�n� �t�o� �t�h�e� �a�g�e�n�c�y� �p�r�o�b�l�e�m�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �c�a�p�i�t�a�l� �a�d�e�q�u�a�c�y� 

�r�e�g�u�l�a�t�i�o�n� �a�n�d� �h�o�w� �i�t� �s�e�e�k�s� �t�o� �p�r�o�t�e�c�t� �t�h�e� �b�a�n�k ��s� �d�e�p�o�s�i�t�o�r�s� �a�g�a�i�n�s�t� �i�t�s� �s�h�a�r�e�h�o�l�d�e�r�s� �(�a� 

�d�e�b�t� �a�g�e�n�c�y� �p�r�o�b�l�e�m�)� �i�s� �t�h�e� �m�a�i�n� �c�o�n�c�e�r�n�.� �A�l�s�o� �t�h�e� �r�o�l�e� �p�l�a�y�e�d� �b�y� �d�e�p�o�s�i�t� �i�n�s�u�r�a�n�c�e�,� 

�i�t�s� �e�f�f�e�c�t� �o�n� �c�a�p�i�t�a�l� �a�d�e�q�u�a�c�y�,� �t�h�e� �t�r�a�n�s�f�e�r� �o�f� �r�i�s�k� �f�r�o�m� �d�e�p�o�s�i�t�o�r�s� �t�o� �t�h�e� �i�n�s�u�r�i�n�g� �b�o�d�y�,� 

�a�n�d� �c�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �a�g�e�n�c�y� �p�r�o�b�l�e�m� �t�h�a�t� �t�h�i�s� �e�n�g�e�n�d�e�r�s� �a�r�e� �i�s�s�u�e�s� �r�e�l�e�v�a�n�t� �t�o� �t�h�e� �d�i�s�-� 

�s�e�r�t�a�t�i�o�n�.� 

�A� �l�a�r�g�e� �p�o�r�t�i�o�n� �o�f� �a� �b�a�n�k ��s� �l�i�a�b�i�l�i�t�i�e�s� �a�r�e� �i�n�s�u�r�e�d� �b�y� �t�h�e� �F�e�d�e�r�a�l� �D�e�p�o�s�i�t� �I�n�s�u�r�a�n�c�e� 

�C�o�r�p�o�r�a�t�i�o�n� �(�F�D�I�C�)� �w�i�t�h� �t�h�e� �r�e�s�u�l�t� �t�h�a�t� �t�h�e� �F�D�I�C� �h�a�s� �a� �s�t�r�o�n�g� �i�n�t�e�r�e�s�t� �i�n� �e�n�s�u�r�i�n�g� �t�h�a�t� 

�b�a�n�k�s� �n�o�t� �t�a�k�e� �u�n�d�u�e� �r�i�s�k�.� �S�e�v�e�r�a�l� �r�e�s�e�a�r�c�h�e�r�s�,� �n�o�t�a�b�l�y� �B�u�s�e�r�,� �C�h�e�n� �a�n�d� �K�a�n�e� �(�1�9�8�1�)�,� 

�F�u�r�l�o�n�g� �a�n�d� �K�e�e�l�e�y� �(�1�9�8�7�)� �a�n�d� �A�r�s�h�a�d�i� �(�1�9�8�9�)� �i�n�v�e�s�t�i�g�a�t�e� �t�h�e� �p�r�o�p�e�n�s�i�t�y� �o�f� �b�a�n�k�s� �t�o� 

�m�a�k�e� �h�i�g�h� �r�i�s�k� �l�o�a�n�s�,� �t�h�e� �a�g�e�n�c�y� �p�r�o�b�l�e�m� �t�h�a�t� �s�u�c�h� �b�e�h�a�v�i�o�r� �r�e�p�r�e�s�e�n�t�s�,� �a�n�d� �t�h�e� �r�o�l�e� 

�o�f� �c�a�p�i�t�a�l� �r�e�g�u�l�a�t�i�o�n� �i�n� �c�o�n�t�r�o�l�l�i�n�g� �i�t�.� �B�u�s�e�r�,� �C�h�e�n� �a�n�d� �K�a�n�e� �n�o�t�e� �t�h�a�t�:�  ��.�.�.�t�h�e� �n�e�e�d� �t�o� 

�e�s�t�a�b�l�i�s�h� �r�e�g�u�l�a�t�o�r�y� �d�i�s�i�n�c�e�n�t�i�v�e�s� �t�o� �b�a�n�k� �r�i�s�k�-�t�a�k�i�n�g� �i�s� �a�t� �t�h�e� �h�e�a�r�t� �o�f� �t�h�e� �c�o�n�t�r�o�v�e�r�s�y� 

 �� �o�v�e�r� �t�h�e� �a�d�e�q�u�a�c�y� �o�f� �b�a�n�k� �c�a�p�i�t�a�l� �a�n�d� �t�h�e� �a�b�i�l�i�t�y� �t�o� �c�l�o�s�e� �r�i�s�k�y� �b�a�n�k�s�.�.�. �� �I�n� �o�r�d�e�r� �t�o� 

�l�i�m�i�t� �m�a�n�a�g�e�r�i�a�l� �i�n�c�e�n�t�i�v�e�s� �t�o� �a�s�s�u�m�e� �h�i�g�h� �r�i�s�k� �l�e�v�e�l�s�,� �t�h�e� �F�D�I�C� �s�e�t�s� �c�a�p�i�t�a�l� �s�t�a�n�d�a�r�d�s� 

�t�h�a�t� �b�a�n�k�s� �a�r�e� �o�b�l�i�g�e�d� �t�o� �m�a�i�n�t�a�i�n�.� �S�i�n�c�e� �d�e�p�o�s�i�t�o�r�s�,� �f�o�r� �t�h�e� �m�o�s�t� �p�a�r�t�,� �c�o�n�s�i�d�e�r� �t�h�e�i�r� 

�d�e�p�o�s�i�t�s� �r�i�s�k�-�f�r�e�e�,� �a�n�y� �w�e�a�l�t�h� �t�h�a�t� �i�s� �e�x�p�r�o�p�r�i�a�t�e�d� �a�s� �a� �r�e�s�u�l�t� �o�f� �e�x�c�e�s�s�i�v�e� �r�i�s�k� �t�a�k�i�n�g� �b�y� 

�t�h�e� �b�a�n�k�s �� �m�a�n�a�g�e�r�s� �c�o�m�e�s� �f�r�o�m� �t�h�e� �i�n�s�u�r�e�r� �o�f� �d�e�p�o�s�i�t�s�,� �t�h�e�r�e�b�y� �p�u�t�t�i�n�g� �t�h�e� �f�u�l�l� �o�n�u�s� 

�o�f� �m�o�n�i�t�o�r�i�n�g� �o�n� �t�h�e� �F�D�I�C�.� �T�h�a�t� �r�o�l�e� �o�f� �t�h�e� �F�D�I�C�,� �a� �s�u�b�s�t�i�t�u�t�e� �m�o�n�i�t�o�r� �f�o�r� �d�e�p�o�s�i�t�o�r�s�,� 

�w�a�s� �o�n�e� �o�f� �t�h�e� �k�e�y� �f�e�a�t�u�r�e�s� �i�n�i�t�i�a�l�l�y� �i�n�s�t�i�l�l�e�d� �i�n� �t�h�e� �F�D�I�C�.� 

�T�h�e� �F�D�I�C� �c�a�n�n�o�t�,� �e�x�c�e�p�t� �t�h�r�o�u�g�h� �c�a�p�i�t�a�l� �r�e�g�u�l�a�t�i�o�n�,� �l�i�m�i�t� �t�h�e� �a�m�o�u�n�t� �o�f� �l�i�a�b�i�l�i�t�y�,� �i�n� �t�h�e� 

�f�o�r�m� �o�f� �d�e�p�o�s�i�t�s�,� �t�a�k�e�n� �o�n� �b�y� �t�h�e� �b�a�n�k�.� �F�u�r�t�h�e�r�,� �b�a�n�k�s� �d�o� �n�o�t� �g�o� �t�h�r�o�u�g�h� �a� �c�a�p�i�t�a�l� 

�m�a�r�k�e�t� �m�o�n�i�t�o�r�i�n�g� �p�r�o�c�e�s�s� �w�h�e�n� �t�h�e�y� �t�a�k�e� �d�e�p�o�s�i�t�s� �b�e�c�a�u�s�e� �t�h�e�r�e� �a�r�e� �n�o� �i�n�v�e�s�t�m�e�n�t� 

�b�a�n�k�e�r�s� �o�r� �o�t�h�e�r� �m�o�n�i�t�o�r�i�n�g� �b�o�d�i�e�s� �i�n�v�o�l�v�e�d�.� �T�h�e� �o�n�l�y� �r�e�c�o�u�r�s�e� �t�h�e� �F�D�I�C� �h�a�s�,� �t�h�e�n�,� �i�s� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �6�2



�t�o� �d�e�m�a�n�d� �a� �c�a�p�i�t�a�l� �l�e�v�e�l� �t�h�a�t� �i�s� �s�o�m�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �t�h�e� �b�a�n�k�s� �a�s�s�e�t�s� �a�n�d� �s�o� �l�i�m�i�t� �t�h�e� 

�b�a�n�k� �f�r�o�m� �t�a�k�i�n�g� �o�n� �m�o�r�e� �d�e�p�o�s�i�t�s� �t�h�a�n� �i�t�s� �c�a�p�i�t�a�l� �c�a�n� �s�a�f�e�l�y� �s�u�p�p�o�r�t�. �� �T�h�e� �p�a�r�t� �p�l�a�y�e�d� 

�b�y� �r�e�g�u�l�a�t�o�r�s�,� �h�o�w�e�v�e�r�,� �i�s� �n�o�t� �a�s� �s�i�m�p�l�e� �a�s� �i�t� �a�p�p�e�a�r�s� �a�t� �f�i�r�s�t� �g�l�a�n�c�e�.� �I�f� �i�t� �i�s� �a�s�s�u�m�e�d� �t�h�a�t� 

�r�e�g�u�l�a�t�o�r�s� �a�c�t� �t�o� �m�a�x�i�m�i�z�e� �t�h�e�i�r� �o�w�n� �o�b�j�e�c�t�i�v�e� �f�u�n�c�t�i�o�n�s�,� �t�h�e�n� �a� �c�o�n�f�l�i�c�t� �c�a�n� �a�r�i�s�e� �b�e�-� 

�t�w�e�e�n� �r�e�g�u�l�a�t�o�r�s� �a�n�d� �s�h�a�r�e�h�o�l�d�e�r�s�.� �R�e�g�u�l�a�t�o�r�s� �w�i�l�l� �a�t�t�e�m�p�t� �t�o� �i�m�p�o�s�e� �c�a�p�i�t�a�l� �l�e�v�e�l�s� �o�n� 

�b�a�n�k�s� �t�h�a�t� �w�i�l�l� �m�i�n�i�m�i�z�e� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �f�a�i�l�u�r�e�,� �p�r�e�v�e�n�t� �t�h�e� �e�x�t�e�r�n�a�l�i�t�i�e�s� �t�h�a�t� �r�e�s�u�l�t� 

�f�r�o�m� �s�u�c�h� �f�a�i�l�u�r�e�,� �a�n�d� �m�i�n�i�m�i�z�e� �t�h�e� �p�o�s�s�i�b�l�e� �l�o�s�s� �t�o� �t�h�e� �F�D�I�C�.� �B�a�n�k�e�r�s�,� �a�c�t�i�n�g� �i�n� �t�h�e� 

�i�n�t�e�r�e�s�t�s� �o�f� �s�h�a�r�e�h�o�l�d�e�r�s�,� �w�i�l�l� �n�o�t� �a�c�c�e�p�t� �a�r�b�i�t�r�a�r�i�l�y� �h�i�g�h� �c�a�p�i�t�a�l� �l�e�v�e�l�s� �b�e�c�a�u�s�e� �t�h�i�s� �w�i�l�l� 

�r�a�i�s�e� �t�h�e�i�r� �c�o�s�t� �o�f� �c�a�p�i�t�a�l�,� �d�e�c�r�e�a�s�e� �t�h�e�i�r� �c�a�p�i�t�a�l� �b�u�d�g�e�t� �a�n�d� �g�e�n�e�r�a�l�l�y� �b�e� �e�c�o�n�o�m�i�c�a�l�l�y� 

�i�n�e�f�f�i�c�i�e�n�t�.� �T�h�i�s� �i�s� �s�p�e�c�i�f�i�c�a�l�l�y� �t�h�e� �p�r�o�b�l�e�m� �a�d�d�r�e�s�s�e�d� �b�y� �B�u�s�e�r�,� �C�h�e�n� �a�n�d� �K�a�n�e�.� �R�e�g�u�-� 

�l�a�t�o�r�s� �a�r�e� �a�w�a�r�e� �t�h�a�t� �t�h�e�  ��e�x�p�l�i�c�i�t �� �p�r�e�m�i�u�m� �t�h�e�y� �c�h�a�r�g�e� �i�s� �u�n�d�e�r�p�r�i�c�e�d� �a�n�d� �r�a�i�s�e�s� �i�n�-� 

�c�e�n�t�i�v�e�s� �f�o�r� �b�a�n�k�e�r�s� �a�c�t�i�n�g� �i�n� �t�h�e� �i�n�t�e�r�e�s�t�s� �o�f� �s�h�a�r�e�h�o�l�d�e�r�s� �t�o� �t�a�k�e� �o�n� �a�d�d�i�t�i�o�n�a�l� �r�i�s�k�.� 

�H�o�w�e�v�e�r�,� �i�n� �o�r�d�e�r� �t�o� �p�r�o�t�e�c�t� �t�h�e� �d�e�p�o�s�i�t�o�r�s� �a�n�d� �i�t�s� �o�w�n� �i�n�s�u�r�a�n�c�e� �r�e�s�e�r�v�e�s�,� �t�h�e� �F�D�I�C� 

�c�h�a�r�g�e�s� �a� �c�o�n�t�i�n�g�e�n�t�  ��i�m�p�l�i�c�i�t �� �p�r�e�m�i�u�m �� �t�h�a�t� �i�s� �a�c�t�i�v�a�t�e�d� �i�n� �t�h�e� �e�v�e�n�t� �t�h�e� �b�a�n�k�,� �a�s� 

�p�e�r�c�e�i�v�e�d� �b�y� �t�h�e� �F�D�I�C�,� �h�a�s� �a� �l�e�v�e�l� �o�f� �r�i�s�k� �u�n�s�u�p�p�o�r�t�e�d� �b�y� �i�t�s� �c�a�p�i�t�a�l� �b�a�s�e�.� �I�n� �s�u�c�h� �a�n� 

�e�n�v�i�r�o�n�m�e�n�t�,� �i�t� �i�s� �e�n�t�i�r�e�l�y� �c�o�n�c�e�i�v�a�b�l�e� �t�h�a�t� �t�h�e� �i�n�c�e�n�t�i�v�e� �f�o�r� �r�i�s�k�-�t�a�k�i�n�g� �b�y� �b�a�n�k�s� �o�n� �t�h�e� 

�o�n�e� �h�a�n�d�,� �a�n�d� �r�e�g�u�l�a�t�o�r�y� �p�r�e�s�s�u�r�e� �f�r�o�m� �t�h�e� �F�D�I�C� �o�n� �t�h�e� �o�t�h�e�r�,� �d�r�i�v�e�s� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� 

�t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �i�t� �b�e�c�o�m�e�s� �t�h�e� �p�r�i�m�a�r�y� �d�e�c�i�s�i�o�n�.� �I�n� �o�t�h�e�r� �w�o�r�d�s�,� �o�n�c�e� �a� �b�a�n�k� �h�a�s� �p�a�i�d� 

�t�h�e�  ��e�x�p�l�i�c�i�t �� �p�r�e�m�i�u�m�,� �i�t� �h�a�s� �i�n�c�e�n�t�i�v�e� �t�o� �i�n�c�r�e�a�s�e� �r�i�s�k� �(�a�n�d� �d�e�b�t�)� �u�n�t�i�l� �s�t�o�p�p�e�d� �b�y� �t�h�e� 

�r�e�g�u�l�a�t�o�r�s�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n� �i�s� �n�o�t� �d�e�p�e�n�d�e�n�t� �o�n� �t�h�e� �d�i�v�i�d�e�n�d� 

�d�e�c�i�s�i�o�n�.� 

�1�7� �F�o�r� �s�i�m�p�l�i�c�i�t�y�,� �i�n� �t�h�e� �d�i�s�c�u�s�s�i�o�n� �i�t� �i�s� �a�s�s�u�m�e�d� �t�h�a�t� �t�h�e� �F�D�I�C� �i�s� �t�h�e� �o�n�l�y� �r�e�g�u�l�a�t�o�r�y� �b�o�d�y�.� �I�n� �r�e�a�l�i�t�y�,� �h�o�w�-� 
�e�v�e�r�,� �t�h�e� �C�o�m�p�t�r�o�l�l�e�r� �o�f� �t�h�e� �C�u�r�r�e�n�c�y� �a�n�d� �t�h�e� �F�e�d�e�r�a�l� �R�e�s�e�r�v�e� �p�l�a�y� �e�q�u�a�l�l�y� �i�m�p�o�r�t�a�n�t� �r�e�g�u�l�a�t�o�r�y� �r�o�l�e�s�.� 

�1�8� �T�h�i�s� �t�a�k�e�s� �t�h�e� �f�o�r�m� �o�f� �e�n�t�r�y� �r�e�g�u�l�a�t�i�o�n�,� �e�x�a�m�i�n�a�t�i�o�n�,� �d�e�p�o�s�i�t�/�w�i�t�h�d�r�a�w�a�l� �r�e�g�u�l�a�t�i�o�n� �a�n�d� �d�i�s�p�o�s�i�t�i�o�n� �o�f� 
�f�a�i�l�e�d� �b�a�n�k�s�.� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �6�3



�H�a�v�i�n�g� �a�r�g�u�e�d� �t�h�a�t� �r�e�g�u�l�a�t�i�o�n� �c�a�n� �h�a�v�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� �o�n� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �o�f� 

�b�a�n�k�s�,� �w�e� �n�o�w� �c�o�n�s�i�d�e�r� �h�o�w� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�n� �F�i�g�u�r�e� �1�0� �n�e�e�d�s� �t�o� �b�e� �m�o�d�i�-� 

�f�i�e�d� �t�o� �a�c�c�o�u�n�t� �f�o�r� �r�e�g�u�l�a�t�o�r�y� �e�f�f�e�c�t�s� �i�n� �t�h�e� �b�a�n�k�i�n�g� �i�n�d�u�s�t�r�y�.� �A�s�s�u�m�e� �t�h�a�t�,� �a�s� �f�a�r� �a�s� 

�d�e�p�o�s�i�t�o�r�s� �a�r�e� �c�o�n�c�e�r�n�e�d�,� �d�e�b�t� �i�s� �r�i�s�k� �f�r�e�e�.� �T�h�a�t� �i�s�,� �a�l�l� �t�h�e� �r�i�s�k� �i�n�h�e�r�e�n�t� �i�n� �d�e�b�t� �i�s� �b�o�r�n�e� 

�b�y� �t�h�e� �F�D�I�C�.� �T�h�u�s�,� �a�n�y� �d�e�b�t� �a�g�e�n�c�y� �p�r�o�b�l�e�m�s� �e�x�i�s�t� �b�e�t�w�e�e�n� �t�h�e� �b�a�n�k ��s� �s�h�a�r�e�h�o�l�d�e�r�s� 

�a�n�d� �t�h�e� �F�D�I�C�.� �T�h�e� �F�D�I�C� �c�h�a�r�g�e�s� �t�h�e� �b�a�n�k� �a� �p�r�e�m�i�u�m� �f�o�r� �t�h�e� �i�n�s�u�r�a�n�c�e� �i�t� �a�f�f�o�r�d�s� 

�d�e�p�o�s�i�t�o�r�s�.� �T�h�i�s� �p�r�e�m�i�u�m� �h�a�s� �a�n� �e�x�p�l�i�c�i�t� �a�n�d� �a�n� �i�m�p�l�i�c�i�t� �c�o�m�p�o�n�e�n�t� �(�B�u�s�e�r�,� �C�h�e�n� �a�n�d� 

�K�a�n�e�,� �1�9�8�1�)�.� �T�h�e� �e�x�p�l�i�c�i�t� �c�o�m�p�o�n�e�n�t� �i�n�c�l�u�d�e�s� �t�h�e� �a�c�t�u�a�l� �m�o�n�e�t�a�r�y� �a�m�o�u�n�t� �p�l�u�s� �t�h�e� �c�o�s�t� 

�t�o� �t�h�e� �b�a�n�k� �o�f� �s�u�b�j�e�c�t�i�n�g� �i�t�s�e�l�f� �t�o� �p�e�r�i�o�d�i�c� �s�c�h�e�d�u�l�e�d� �e�x�a�m�i�n�a�t�i�o�n�s�.� �T�h�e� �i�m�p�l�i�c�i�t� �c�o�s�t� 

�c�o�m�p�o�n�e�n�t� �i�s� �a�c�t�i�v�a�t�e�d� �w�h�e�n� �t�h�e� �e�x�a�m�i�n�e�r�s� �p�e�r�c�e�i�v�e� �t�h�a�t� �t�h�e� �b�a�n�k� �h�a�s� �g�o�n�e� �b�e�y�o�n�d� 

�s�o�m�e� �p�r�e�d�e�t�e�r�m�i�n�e�d� �l�e�v�e�l� �o�f� �r�i�s�k�i�n�e�s�s�.� �T�h�e� �i�m�p�l�i�c�i�t� �p�r�e�m�i�u�m� �t�a�k�e�s� �t�h�e� �f�o�r�m� �o�f� �i�n�c�r�e�a�s�e�d� 

�s�u�r�v�e�i�l�l�a�n�c�e� �o�f� �t�h�e� �b�a�n�k ��s� �l�o�a�n� �a�c�t�i�v�i�t�i�e�s�,� �m�o�r�e� �f�r�e�q�u�e�n�t� �e�x�a�m�i�n�a�t�i�o�n�s� �a�n�d� �o�t�h�e�r� �r�e�l�a�t�e�d� 

�c�o�s�t�s�.� �T�h�e� �t�h�r�u�s�t� �o�f� �t�h�i�s� �a�r�g�u�m�e�n�t� �i�s� �t�h�a�t�,� �a�t� �l�e�a�s�t� �i�n� �t�h�e� �r�a�n�g�e� �o�f� �d�e�b�t� �r�a�t�i�o�s� �w�h�e�r�e� �o�n�l�y� 

�t�h�e� �e�x�p�l�i�c�i�t� �p�r�e�m�i�u�m� �m�a�t�t�e�r�s�,� �t�h�e� �a�g�e�n�c�y� �c�o�s�t�s� �o�f� �d�e�b�t� �a�r�e� �c�a�p�t�u�r�e�d� �b�y� �t�h�e� �p�r�e�m�i�u�m� �a�n�d�,� 

�a�s� �a� �r�e�s�u�l�t�,� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�s� �f�l�a�t�.� �I�f� �t�h�e� �t�a�x� �s�u�b�s�i�d�y� �o�n� �d�e�b�t� �i�s� �t�a�k�e�n� �i�n�t�o� 

�a�c�c�o�u�n�t�,� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� �i�s� �a�c�t�u�a�l�l�y� �f�a�l�l�i�n�g� �w�i�t�h� �r�i�s�i�n�g� �d�e�b�t�.� �T�h�e� �c�u�r�v�e� �f�a�l�l�s� 

�u�n�t�i�l� �t�h�e� �p�o�i�n�t� �w�h�e�r�e� �t�h�e� �i�m�p�l�i�c�i�t� �a�g�e�n�c�y� �c�o�s�t�s� �a�r�e� �t�r�i�g�g�e�r�e�d� �a�n�d� �t�h�e�n� �b�e�g�i�n�s� �t�o� �r�i�s�e�.� �T�h�e� 

�r�i�s�e� �i�s� �r�a�p�i�d� �b�e�c�a�u�s�e� �t�h�e� �i�m�p�l�i�c�i�t� �c�o�s�t�s� �a�r�e� �a�s�s�u�m�e�d� �t�o� �b�e� �a� �p�e�n�a�l�i�z�i�n�g� �d�e�t�e�r�r�e�n�t� �t�o� �e�x�c�e�s�s� 

�r�i�s�k�-�t�a�k�i�n�g� �b�y� �b�a�n�k�s�.� �T�o� �t�h�e� �e�x�t�e�n�t� �t�h�i�s� �a�r�g�u�m�e�n�t� �i�s� �v�a�l�i�d�,� �w�e� �h�a�v�e� �a� �s�i�t�u�a�t�i�o�n� �w�h�e�r�e� �t�h�e� 

�e�q�u�i�t�y� �a�g�e�n�c�y� �c�u�r�v�e� �i�s� �f�a�l�l�i�n�g� �f�o�r� �i�t�s� �e�n�t�i�r�e� �l�e�n�g�t�h� �a�n�d� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�u�r�v�e� �i�s� �f�a�l�l�i�n�g� �a�n�d� 

�t�h�e�n� �r�i�s�i�n�g�.� �S�o� �l�o�n�g� �a�s� �t�h�i�s� �r�i�s�e� �i�s� �m�o�r�e� �r�a�p�i�d� �t�h�a�n� �t�h�e� �r�a�t�e� �a�t� �w�h�i�c�h� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� 

�c�u�r�v�e� �i�s� �f�a�l�l�i�n�g� �o�v�e�r� �t�h�e� �s�a�m�e� �r�e�g�i�o�n� �o�f� �d�e�b�t� �l�e�v�e�l�,� �a�n� �i�n�t�e�r�i�o�r� �o�p�t�i�m�u�m� �(�o�r� �e�v�e�n� �a� �r�a�n�g�e� 

�o�f� �o�p�t�i�m�a�)� �i�s� �a�s�s�u�r�e�d�.� �(�S�e�e� �F�i�g�u�r�e� �1�1�.�)� 

�T�h�e� �f�o�r�e�g�o�i�n�g� �d�i�s�c�u�s�s�i�o�n� �h�a�s� �f�o�c�u�s�e�d� �o�n� �t�h�e� �m�o�d�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� 

�f�o�r� �b�a�n�k�s�.� �T�h�i�s� �m�o�d�i�f�i�c�a�t�i�o�n� �e�s�s�e�n�t�i�a�l�l�y� �h�a�s� �n�o� �e�f�f�e�c�t� �o�n� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �6�4
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�F�i�g�u�r�e� �1�1�.� �D�e�b�t�,� �E�q�u�i�t�y� �a�n�d� �T�o�t�a�l� �A�g�e�n�c�y� �C�o�s�t� �C�u�r�v�e�s� �f�o�r� �B�a�n�k�s� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s



�e�x�c�e�p�t� �t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �r�e�g�u�l�a�t�o�r�s� �a�r�e� �a�b�l�e� �t�o� �m�o�n�i�t�o�r� �b�a�n�k�e�r�s �� �p�e�r�q�u�i�s�i�t�e� �c�o�n�s�u�m�p�t�i�o�n�.� 

�H�o�w�e�v�e�r�,� �i�t� �h�a�s� �a�l�s�o� �b�e�e�n� �a�r�g�u�e�d� �t�h�a�t� �b�a�n�k�e�r�s� �w�i�l�l� �t�a�k�e� �o�n� �a�s� �m�u�c�h� �d�e�b�t� �f�i�n�a�n�c�i�n�g� �a�s� 

�p�o�s�s�i�b�l�e� �u�p� �t�o� �t�h�e� �p�o�i�n�t� �w�h�e�r�e� �t�h�e� �i�m�p�l�i�c�i�t� �c�o�s�t�s� �a�r�e� �t�r�i�g�g�e�r�e�d�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �c�a�p�i�t�a�l� 

�s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n� �i�s� �t�h�e� �p�r�i�m�a�r�y� �c�o�n�c�e�r�n� �o�f� �b�a�n�k�e�r�s�,� �a�n�d� �t�h�e� �d�i�v�i�d�e�n�d� �d�e�c�i�s�i�o�n� �i�s� �s�u�b�-� 

�o�r�d�i�n�a�t�e� �t�o� �i�t�.� �A�c�c�o�r�d�i�n�g�l�y�,� �i�t� �i�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �i�n� �e�q�u�a�t�i�o�n� �(�1�)� �v�e�c�t�o�r� �A� �m�a�y� �b�e� �s�i�g�-� 

�n�i�f�i�c�a�n�t� �d�e�p�e�n�d�i�n�g� �o�n� �h�o�w� �e�f�f�e�c�t�i�v�e� �d�i�v�i�d�e�n�d�s� �a�r�e�,� �i�n� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �r�e�g�u�l�a�t�i�o�n�,� �i�n� 

�c�o�n�t�r�o�l�l�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �b�u�t� �E�Q�R� �w�i�l�l� �b�e� �s�i�g�n�i�f�i�c�a�n�t�,� �w�h�i�l�e� �i�n� �e�q�u�a�t�i�o�n� �(�2�)� �v�e�c�t�o�r� 

�B� �w�i�l�l� �b�e� �s�i�g�n�i�f�i�c�a�n�t� �b�u�t� �P�O�R� �w�i�l�l� �n�o�t�.� �T�h�a�t� �i�s�,� �s�i�m�u�l�t�a�n�e�i�t�y� �i�s� �n�o�t� �e�x�p�e�c�t�e�d� �f�o�r� �t�h�e� 

�b�a�n�k�i�n�g� �i�n�d�u�s�t�r�y� �b�u�t� �P�O�R� �1�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �d�e�p�e�n�d�e�n�t� �o�n� �E�Q�R�.� 

�4�.�3�:� �S�u�m�m�a�r�y� 

�T�h�e� �c�e�n�t�r�a�l� �p�r�e�m�i�s�e� �o�f� �t�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n� �i�s� �t�h�a�t� �t�h�e� �s�i�m�u�l�t�a�n�e�i�t�y� �o�f� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� 

�a�n�d� �d�i�v�i�d�e�n�d� �d�e�c�i�s�i�o�n�s� �i�n� �a�n� �a�g�e�n�c�y� �f�r�a�m�e�w�o�r�k� �i�s� �n�o�t� �u�n�i�v�e�r�s�a�l� �b�u�t� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �f�i�r�m�s� �a�n�d� �i�n�d�u�s�t�r�y� �g�r�o�u�p�s�.� �T�h�i�s� �i�s� �t�e�s�t�e�d� �o�n� �t�h�r�e�e� �d�i�s�p�a�r�a�t�e� �s�a�m�p�l�e�s�:� 

�i�n�d�u�s�t�r�i�a�l� �o�r� �m�a�n�u�f�a�c�t�u�r�i�n�g� �f�i�r�m�s�,� �e�l�e�c�t�r�i�c� �u�t�i�l�i�t�i�e�s�,� �a�n�d� �b�a�n�k�i�n�g� �f�i�r�m�s�.� �T�h�i�s� �c�h�a�p�t�e�r� �d�e�-� 

�s�c�r�i�b�e�s� �t�h�e� �s�a�l�i�e�n�t� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e�s�e� �i�n�d�u�s�t�r�i�e�s� �a�n�d� �t�h�e� �a� �p�r�i�o�r�i� �h�y�p�o�t�h�e�s�e�s� �d�i�c�t�a�t�e�d� 

�b�y� �t�h�e�s�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �I�n� �t�h�e� �c�a�s�e� �o�f� �i�n�d�u�s�t�r�i�a�l�s�,� �t�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �a�n�d� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� 

�n�o�n�-�d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m�s� �f�o�r� �c�o�n�t�r�o�l�l�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �v�a�r�y� �a�c�r�o�s�s� 

�f�i�r�m�s� �a�n�d�,� �c�o�n�s�e�q�u�e�n�t�l�y�,� �s�o� �i�s� �t�h�e� �o�b�s�e�r�v�a�n�c�e� �o�f� �s�i�m�u�l�t�a�n�e�i�t�y�.� �I�t� �i�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �f�o�r� 

�t�h�e� �s�a�m�p�l�e� �o�f� �f�i�r�m�s� �w�i�t�h� �h�i�g�h� �t�a�k�e�o�v�e�r� �t�h�r�e�a�t�,� �a�s� �m�e�a�s�u�r�e�d� �b�y� �l�a�r�g�e� �s�i�n�g�l�e� �s�h�a�r�e�h�o�l�d�i�n�g�s�,� 

�a�n�d� �h�i�g�h� �i�n�c�e�n�t�i�v�e�-�b�a�s�e�d� �c�o�m�p�e�n�s�a�t�i�o�n�,� �s�i�m�u�l�t�a�n�e�i�t�y� �w�i�l�l� �n�o�t� �e�x�i�s�t�.� �F�o�r� �a� �s�a�m�p�l�e� �o�f� �f�i�r�m�s� 

�l�o�w� �i�n� �t�h�e�s�e� �a�t�t�r�i�b�u�t�e�s�,� �t�h�e� �d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �w�i�l�l� �b�e� �n�e�c�e�s�s�a�r�y� �t�o� �m�o�n�i�t�o�r� �e�q�u�i�t�y� 

�a�g�e�n�c�y� �c�o�s�t�s� �a�n�d� �s�i�m�u�l�t�a�n�e�i�t�y� �w�i�l�l� �b�e� �o�b�s�e�r�v�e�d�.� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �6�6



�F�o�r� �t�h�e� �e�l�e�c�t�r�i�c� �u�t�i�l�i�t�i�e�s�,� �r�e�g�u�l�a�t�i�o�n� �i�n�c�r�e�a�s�e�s� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �t�h�r�o�u�g�h� �t�h�e� �a�d�d�i�t�i�o�n� 

�o�f� �t�h�e� �r�e�g�u�l�a�t�o�r�-�s�h�a�r�e�h�o�l�d�e�r� �c�o�n�f�l�i�c�t� �a�n�d� �e�l�i�m�i�n�a�t�e�s� �t�h�e� �t�a�k�e�o�v�e�r� �t�h�r�e�a�t� �a�s� �a�n� �a�l�t�e�r�n�a�t�i�v�e� 

�n�o�n�-�d�i�v�i�d�e�n�d� �m�o�n�i�t�o�r�i�n�g� �m�e�c�h�a�n�i�s�m�.� �C�o�m�p�e�n�s�a�t�i�o�n� �p�a�c�k�a�g�e�s� �o�f� �u�t�i�l�i�t�i�e�s� �d�o� �n�o�t� �a�p�p�e�a�r� 

�d�e�s�i�g�n�e�d� �t�o� �a�l�i�g�n� �m�a�n�a�g�e�r�-�s�h�a�r�e�h�o�l�d�e�r� �i�n�t�e�r�e�s�t�s�.� �F�o�r� �t�h�e�s�e� �r�e�a�s�o�n�s� �t�h�e� �m�a�r�g�i�n�a�l� �b�e�n�e�f�i�t�s� 

�o�f� �t�h�e� �d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �b�e� �h�i�g�h�.� �T�h�e� �m�a�r�g�i�n�a�l� �c�o�s�t� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� 

�l�o�w� �b�e�c�a�u�s�e� �o�f� �t�h�e� �p�a�r�t�i�a�l� �f�l�o�w� �t�h�r�o�u�g�h� �o�f� �f�l�o�t�a�t�i�o�n� �c�o�s�t�s� �t�o� �t�h�e� �r�a�t�e�p�a�y�e�r�s�.� �F�r�o�m� �t�h�e�s�e� 

�a�r�g�u�m�e�n�t�s� �i�t� �f�o�l�l�o�w�s� �t�h�a�t� �d�i�v�i�d�e�n�d�s� �a�r�e� �l�i�k�e�l�y� �t�o� �b�e� �t�h�e� �d�o�m�i�n�a�n�t� �m�e�c�h�a�n�i�s�m� �i�n� �c�o�n�-� 

�t�r�o�l�l�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� �T�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t�s� �o�f� �u�t�i�l�i�t�i�e�s�,� �h�o�w�e�v�e�r�,� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� 

�b�e� �l�o�w� �b�e�c�a�u�s�e� �t�h�e� �f�i�x�e�d� �n�a�t�u�r�e� �o�f� �a�s�s�e�t� �p�o�r�t�f�o�l�i�o�s� �e�l�i�m�i�n�a�t�e�s� �t�h�e� �a�g�e�n�c�y� �c�o�s�t�s� �o�f� 

�u�n�d�e�r�i�n�v�e�s�t�m�e�n�t� �a�n�d� �w�e�a�l�t�h� �t�r�a�n�s�f�e�r�s� �a�n�d� �r�e�g�u�l�a�t�i�o�n� �m�i�n�i�m�i�z�e�s� �t�h�e� �p�o�t�e�n�t�i�a�l� �a�g�e�n�c�y� �c�o�s�t� 

�o�f� �b�a�n�k�r�u�p�t�c�y�.� �T�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n� �i�s� �u�n�l�i�k�e�l�y� �t�o� �b�e� �d�r�i�v�e�n� 

�b�y� �a�g�e�n�c�y� �c�o�s�t� �c�o�n�s�i�d�e�r�a�t�i�o�n�s�,� �t�h�e� �a�b�s�e�n�c�e� �o�f� �s�i�m�u�l�t�a�n�e�i�t�y� �i�s� �h�y�p�o�t�h�e�s�i�z�e�d�.� 

�B�a�n�k�s �� �r�e�g�u�l�a�t�i�o�n�,� �t�h�r�o�u�g�h� �r�e�q�u�i�r�e�m�e�n�t�s� �o�n� �t�h�e� �c�a�p�i�t�a�l� �l�e�v�e�l� �a�n�d� �i�n�s�u�r�a�n�c�e�,� �a�c�t�s� �t�o� �i�n�-� 

�f�l�u�e�n�c�e� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t� �c�u�r�v�e�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n� �b�e�c�o�m�e�s� 

�t�h�e� �f�o�c�u�s� �o�f� �b�a�n�k�e�r�s� �a�n�d� �t�h�e� �d�i�v�i�d�e�n�d� �d�e�c�i�s�i�o�n� �b�e�c�o�m�e�s� �s�e�c�o�n�d�a�r�y�.� �O�n�c�e� �a�g�a�i�n�,� 

�s�i�m�u�l�t�a�n�e�i�t�y� �i�s� �n�o�t� �e�x�p�e�c�t�e�d� �b�u�t� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �s�h�o�u�l�d� �b�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �f�a�c�t�o�r� �i�n� �t�h�e� 

�d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �p�a�y�o�u�t� �r�a�t�e�s�.� 

�T�h�e� �n�e�x�t� �c�h�a�p�t�e�r� �d�e�s�c�r�i�b�e�s� �t�h�e� �e�c�o�n�o�m�e�t�r�i�c� �m�e�t�h�o�d�o�l�o�g�y� �u�s�e�d� �t�o� �t�e�s�t� �f�o�r� �s�i�m�u�l�t�a�n�e�i�t�y�.� 

�E�m�p�i�r�i�c�a�l� �r�e�s�u�l�t�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �a�n�d� �d�i�s�c�u�s�s�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�h�a�p�t�e�r�.� 

�S�i�m�u�l�t�a�n�e�i�t�y� �a�n�d� �I�n�d�u�s�t�r�y� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �6�7



�C�h�a�p�t�e�r� �5� 

�M�e�t�h�o�d�o�l�o�g�y� 

�5�.�1�:� �I�n�t�r�o�d�u�c�t�i�o�n� 

�I�n� �t�h�e� �e�q�u�a�t�i�o�n�s� �d�e�v�e�l�o�p�e�d� �f�r�o�m� �t�h�e� �m�o�d�e�l� �a�n�d� �s�p�e�c�i�f�i�e�d� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� �c�h�a�p�t�e�r�,� �E�Q�R� 

�a�n�d� �P�O�R� �a�r�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �a�n�d� �t�h�e� �r�e�s�t� �a�r�e� �e�x�o�g�e�n�o�u�s� �o�r� �p�r�e�d�e�t�e�r�m�i�n�e�d�.� �T�h�e� 

�s�i�m�u�l�t�a�n�e�o�u�s� �n�a�t�u�r�e� �o�f� �t�h�e�s�e� �e�q�u�a�t�i�o�n�s� �m�a�k�e�s� �e�s�t�i�m�a�t�i�o�n� �b�y� �O�r�d�i�n�a�r�y� �L�e�a�s�t� �S�q�u�a�r�e�s� 

�(�O�L�S�)� �u�n�s�u�i�t�a�b�l�e� �b�e�c�a�u�s�e� �o�f� �t�h�e� �n�o�n�-�z�e�r�o� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� 

�a�n�d� �t�h�e� �e�r�r�o�r� �t�e�r�m�s�.� �T�h�i�s� �c�o�r�r�e�l�a�t�i�o�n� �m�a�k�e�s� �t�h�e� �O�L�S� �e�s�t�i�m�a�t�e�s� �b�o�t�h� �b�i�a�s�e�d� �a�n�d� �i�n�c�o�n�-� 

�s�i�s�t�e�n�t�,� �s�i�n�c�e� �o�n�e� �o�f� �t�h�e� �w�o�r�k�i�n�g� �a�s�s�u�m�p�t�i�o�n�s� �o�f� �O�L�S� �i�s� �t�h�a�t� �t�h�e� �e�r�r�o�r� �t�e�r�m�s� �b�e� �i�n�d�e�-� 

�p�e�n�d�e�n�t� �o�f� �t�h�e� �r�i�g�h�t� �h�a�n�d� �s�i�d�e� �v�a�r�i�a�b�l�e�s�.� �O�n�e� �w�a�y� �a�r�o�u�n�d� �t�h�i�s� �p�r�o�b�l�e�m� �i�s� �t�o� �s�o�l�v�e� �f�o�r� �t�h�e� 

�e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �i�n� �t�e�r�m�s� �o�f� �t�h�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �t�o� �g�e�t� �t�h�e� �s�o�-�c�a�l�l�e�d� �r�e�d�u�c�e�d� 

�f�o�r�m� �e�q�u�a�t�i�o�n�s�.� �O�n�c�e� �t�h�e�s�e� �a�r�e� �o�b�t�a�i�n�e�d�,� �O�L�S� �m�a�y� �b�e� �u�s�e�d� �s�i�n�c�e� �t�h�e� �r�i�g�h�t� �h�a�n�d� �s�i�d�e� 

�v�a�r�i�a�b�l�e�s� �a�r�e� �n�o� �l�o�n�g�e�r� �c�o�r�r�e�l�a�t�e�d� �w�i�t�h� �t�h�e� �e�r�r�o�r� �t�e�r�m�s�.� �T�h�e� �r�e�d�u�c�e�d� �f�o�r�m� �p�a�r�a�m�e�t�e�r� �e�s�-� 

�t�i�m�a�t�e�s� �m�a�y� �t�h�e�n� �b�e� �u�s�e�d� �t�o� �a�r�r�i�v�e� �a�t� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �i�n� �t�h�e� �o�r�i�g�i�n�a�l� �o�r� �s�t�r�u�c�t�u�r�a�l� 

�e�q�u�a�t�i�o�n�s�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� �i�n� �o�u�r� �c�a�s�e�,� �w�e� �r�u�n� �i�n�t�o� �t�h�e� �p�r�o�b�l�e�m� �o�f� �o�v�e�r�i�d�e�n�t�i�f�i�c�a�t�i�o�n� �s�o� 
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�t�h�a�t� �t�h�e� �r�e�d�u�c�e�d� �f�o�r�m� �c�o�e�f�f�i�c�i�e�n�t�s� �n�o� �l�o�n�g�e�r� �y�i�e�l�d� �u�n�i�q�u�e� �c�o�e�f�f�i�c�i�e�n�t�s� �f�o�r� �t�h�e� �s�t�r�u�c�t�u�r�a�l� 

�e�q�u�a�t�i�o�n�s�.� �I�n� �g�e�n�e�r�a�l�,� �w�h�e�n� �t�h�e� �e�q�u�a�t�i�o�n�s� �a�r�e� �o�v�e�r�i�d�e�n�t�i�f�i�e�d�,� �t�h�e� �i�s�s�u�e� �o�f� �s�i�m�u�l�t�a�n�e�i�t�y� �i�s� 

�r�e�l�a�t�e�d� �t�o� �t�h�e� �s�t�r�u�c�t�u�r�a�l� �r�a�t�h�e�r� �t�h�a�n� �t�h�e� �r�e�d�u�c�e�d�-�f�o�r�m� �e�q�u�a�t�i�o�n�s�.� �T�o� �r�e�s�o�l�v�e� �t�h�e�s�e� 

�p�r�o�b�l�e�m�s� �a�n�d� �a�r�r�i�v�e� �a�t� �s�t�r�u�c�t�u�r�a�l� �p�a�r�a�m�e�t�e�r�s� �t�h�a�t� �a�r�e� �a�s�y�m�p�t�o�t�i�c�a�l�l�y� �u�n�b�i�a�s�e�d�,� �c�o�n�s�i�s�t�-� 

�e�n�t� �a�n�d� �e�f�f�i�c�i�e�n�t� �w�e� �u�s�e� �a� �p�r�o�c�e�d�u�r�e� �c�a�l�l�e�d� �T�h�r�e�e� �S�t�a�g�e� �L�e�a�s�t� �S�q�u�a�r�e�s� �(�3�S�L�S�)�.� �I�t� �i�s� �t�h�i�s� 

�p�r�o�c�e�d�u�r�e� �t�h�a�t� �i�s� �d�e�v�e�l�o�p�e�d� �b�e�l�o�w�.� 

�5�.�2�:� �T�h�r�e�e� �S�t�a�g�e� �L�e�a�s�t� �S�q�u�a�r�e�s� 

�T�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �t�h�e�o�r�y� �w�e� �h�a�v�e� �d�e�v�e�l�o�p�e�d� �i�s� 

�P�O�R� �=� �f�(�E�Q�R�,� �A�)� �(�1�)� 

�E�Q�R� �=� �f�(�P�O�R�,� �B�)� �(�2�)� 

�T�h�e� �g�e�n�e�r�a�l� �f�o�r�m� �o�f� �t�h�e�s�e� �e�q�u�a�t�i�o�n�s� �f�o�r� �e�c�o�n�o�m�e�t�r�i�c� �p�u�r�p�o�s�e�s� �i�s� 

�B�Y� �+�T�X�+�U�=�0� 

�w�h�e�r�e� 

�Y� �i�s� �a� �K�x�1� �c�o�l�u�m�n� �v�e�c�t�o�r� �o�f� �j�o�i�n�t�l�y� �d�e�t�e�r�m�i�n�e�d� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s�.� 

�e� �X�i�s�a� �M�x�!� �c�o�l�u�m�n� �v�e�c�t�o�r� �o�f� �e�x�o�g�e�n�o�u�s� �o�r� �p�r�e�d�e�t�e�r�m�i�n�e�d� �v�a�r�i�a�b�l�e�s�.� 

�e� �f�B�a�n�d�T� �a�r�e� �K�x�K� �a�n�d� �K�x�M� �m�a�t�r�i�c�e�s� �o�f� �u�n�k�n�o�w�n� �c�o�e�f�f�i�c�i�e�n�t�s�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� 

�e� �U� �i�s�a� �K�x�!� �v�e�c�t�o�r� �o�f� �d�i�s�t�u�r�b�a�n�c�e� �t�e�r�m�s� �w�i�t�h� �z�e�r�o� �m�e�a�n� �a�n�d� �v�a�r�i�a�n�c�e�-�c�o�v�a�r�i�a�n�c�e� 

�m�a�t�r�i�x� �&� 
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�T�h�e� �m�a�j�o�r� �p�r�o�b�l�e�m� �w�i�t�h� �t�h�e� �e�s�t�i�m�a�t�i�o�n� �o�f� �s�u�c�h� �e�q�u�a�t�i�o�n�s� �u�s�i�n�g� �o�r�d�i�n�a�r�y� �l�e�a�s�t� �s�q�u�a�r�e�s� 

�(�O�L�S�)� �i�s� �t�h�a�t� �t�h�e� �O�L�S� �e�s�t�i�m�a�t�e�s� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �i�n� �t�h�e� �m�a�t�r�i�c�e�s� �B� �a�n�d� �I� �a�r�e� �b�o�t�h� �b�i�-� 

�a�s�e�d� �a�n�d� �i�n�c�o�n�s�i�s�t�e�n�t� �b�e�c�a�u�s�e� �o�f� �t�h�e� �n�o�n�-�z�e�r�o� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�-� 

�l�a�b�l�e�s� �a�n�d� �t�h�e� �d�i�s�t�u�r�b�a�n�c�e� �t�e�r�m�s�.� �T�h�a�t� �i�s�,� �E�(�Y�U�)� �#� �0� �r�e�g�a�r�d�l�e�s�s� �o�f� �s�a�m�p�l�e� �s�i�z�e�,� �s�o� �e�v�e�n� 

�a�s�y�m�p�t�o�t�i�c� �a�s�s�u�m�p�t�i�o�n�s� �d�o� �n�o�t� �a�p�p�l�y�.� �O�n�e� �m�e�t�h�o�d� �o�f� �s�o�l�v�i�n�g� �t�h�i�s� �p�r�o�b�l�e�m� �i�s� �t�o� �f�i�n�d� 

�o�t�h�e�r� �v�a�r�i�a�b�l�e�s�,� �o�r�  ��i�n�s�t�r�u�m�e�n�t�s ��,� �t�o� �r�e�p�l�a�c�e� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �i�n� �s�u�c�h� �a� �m�a�n�n�e�r� 

�t�h�a�t� �t�h�e� �i�n�s�t�r�u�m�e�n�t�a�l� �v�a�r�i�a�b�l�e�s� �a�r�e� �h�i�g�h�l�y� �c�o�r�r�e�l�a�t�e�d� �w�i�t�h� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �t�h�e�y� 

�r�e�p�l�a�c�e�,� �b�u�t� �n�o�t� �c�o�r�r�e�l�a�t�e�d� �w�i�t�h� �t�h�e� �e�r�r�o�r� �t�e�r�m�s�.� �A� �c�o�m�m�o�n�l�y� �f�o�l�l�o�w�e�d� �p�r�o�c�e�d�u�r�e� �i�s� �t�o� 

�u�s�e� �t�h�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �a�s� �i�n�s�t�r�u�m�e�n�t�s� �s�i�n�c�e�,� �b�y� �a�s�s�u�m�p�t�i�o�n�,� �t�h�e�i�r� �e�x�o�g�e�n�e�i�t�y� �r�e�n�-� 

�d�e�r�s� �t�h�e�m� �u�n�c�o�r�r�e�l�a�t�e�d� �w�i�t�h� �t�h�e� �e�r�r�o�r�s�.� �H�o�w�e�v�e�r�,� �i�n� �a� �c�a�s�e� �w�h�e�r�e� �t�h�e�r�e� �a�r�e� �s�e�v�e�r�a�l� 

�a�v�a�i�l�a�b�l�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �a�n�d� �f�e�w� �e�n�d�o�g�e�n�o�u�s� �o�n�e�s� �n�e�e�d�i�n�g� �r�e�p�l�a�c�e�m�e�n�t�,� �t�h�e� �q�u�e�s�-� 

�t�i�o�n� �a�r�i�s�e�s� �a�s� �t�o� �w�h�i�c�h� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �t�o� �c�h�o�o�s�e�.� �A�l�l� �a�r�e� �u�s�u�a�l�l�y� �a�c�c�e�p�t�a�b�l�e �� �a�n�d� 

�e�a�c�h� �o�n�e� �w�i�l�l� �u�s�u�a�l�l�y� �g�i�v�e� �a� �d�i�f�f�e�r�e�n�t� �p�a�r�a�m�e�t�e�r� �e�s�t�i�m�a�t�e�.� 

�A�n�o�t�h�e�r� �p�o�t�e�n�t�i�a�l� �p�r�o�b�l�e�m� �w�i�t�h� �s�i�m�u�l�t�a�n�e�o�u�s� �e�q�u�a�t�i�o�n�s� �m�o�d�e�l�s� �i�s� �t�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� 

�p�r�o�b�l�e�m�.� �T�h�e�r�e� �a�r�e� �t�w�o� �a�s�p�e�c�t�s� �t�o� �t�h�i�s� �p�r�o�b�l�e�m�.� �F�i�r�s�t�,� �i�f� �t�h�e� �e�q�u�a�t�i�o�n�s� �a�r�e� �n�o�t� �i�d�e�n�t�i�f�i�e�d� 

�s�i�m�u�l�t�a�n�e�o�u�s� �e�s�t�i�m�a�t�i�o�n� �b�y� �a�n�y� �m�e�a�n�s� �i�s� �i�m�p�o�s�s�i�b�l�e�.� �S�e�c�o�n�d�,� �e�v�e�n� �i�f� �t�h�e� �e�q�u�a�t�i�o�n�s� �a�r�e� 

�i�d�e�n�t�i�f�i�e�d�,� �t�h�e� �p�r�o�b�l�e�m� �o�f� �o�v�e�r�i�d�e�n�t�i�f�i�c�a�t�i�o�n� �c�a�n� �a�r�i�s�e� �w�h�e�r�e� �t�h�e� �s�t�r�u�c�t�u�r�a�l� �p�a�r�a�m�e�t�e�r�s� 

�c�a�n�n�o�t� �b�e� �u�n�i�q�u�e�l�y� �d�e�t�e�r�m�i�n�e�d� �f�r�o�m� �t�h�e� �r�e�d�u�c�e�d� �f�o�r�m� �p�a�r�a�m�e�t�e�r�s�.� �T�h�a�t� �i�s�,� �i�f� �t�h�e� �s�e�t� �o�f� 

�s�t�r�u�c�t�u�r�a�l� �e�q�u�a�t�i�o�n�s� �i�s� �g�i�v�e�n� �b�y� 

�B�Y� �+� �T�X�+�U�=�0� 

�t�h�e�n� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �c�a�n� �b�e� �s�o�l�v�e�d� �i�n� �t�e�r�m�s� �o�f� �t�h�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �t�o� �g�i�v�e� 

�t�h�e� �s�o�-�c�a�l�l�e�d� �r�e�d�u�c�e�d� �f�o�r�m� �e�q�u�a�t�i�o�n�s� 

�Y�=�W�X�+�V� 

�1�9� �T�h�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �m�o�s�t� �h�i�g�h�l�y� �c�o�r�r�e�l�a�t�e�d� �w�i�t�h� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �o�n�e�s� �a�r�e� �o�b�v�i�o�u�s�l�y� �t�h�e� �b�e�s�t� �o�n�e�s� �t�o� 
�c�h�o�o�s�e�.� 

�M�e�t�h�o�d�o�l�o�g�y� �7�0



�w�h�e�r�e� �I�I� �i�s� �a� �K�x�M� �m�a�t�r�i�x� �o�f� �r�e�d�u�c�e�d� �f�o�r�m� �c�o�e�f�f�i�c�i�e�n�t�s� �a�n�d� �V� �i�s� �a� �K�x�1� �v�e�c�t�o�r� �o�f� �e�r�r�o�r�s� 

�s�u�c�h� �t�h�a�t� �I�I� �=� �-�f�-�'�l� �a�n�d� �V� �=� �-� �B�-�'�U�,� �a�n�d� �B� �i�s� �a�s�s�u�m�e�d� �n�o�n�-�s�i�n�g�u�l�a�r�.� 

�I�d�e�n�t�i�f�i�c�a�t�i�o�n� �i�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �w�h�e�t�h�e�r� �t�h�e� �e�l�e�m�e�n�t�s� �o�f� �I�T� �w�i�l�l� �y�i�e�l�d� �u�n�i�q�u�e�,� �m�u�l�t�i�p�l�e�,� �o�r� 

�n�o� �e�s�t�i�m�a�t�e�s� �o�f� �t�h�e� �e�l�e�m�e�n�t�s� �o�f� �B�.� �T�h�i�s� �p�r�o�b�l�e�m� �n�e�e�d�s� �t�o� �b�e� �a�d�d�r�e�s�s�e�d� �b�e�f�o�r�e� �e�s�t�i�m�a�t�i�o�n� 

�i�s� �u�n�d�e�r�t�a�k�e�n�.� �T�w�o� �c�o�n�d�i�t�i�o�n�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �t�o� �d�e�t�e�r�m�i�n�e�,� �a� �p�r�i�o�r�i�,� �w�h�e�t�h�e�r� �t�h�e� �s�t�r�u�c�t�u�r�a�l� 

�e�q�u�a�t�i�o�n�s� �a�r�e� �i�d�e�n�t�i�f�i�e�d�.� �T�h�e� �f�i�r�s�t� �c�o�n�d�i�t�i�o�n� �m�a�y� �b�e� �d�e�s�c�r�i�b�e�d� �a�s� �f�o�l�l�o�w�s�:� 

�1�.� �S�e�t� �t�h�e� �e�q�u�a�t�i�o�n�s� �i�n� �r�o�w�s� �w�i�t�h� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �a�n�d� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �f�o�r�m�i�n�g� �t�h�e� 

�c�o�l�u�m�n�s�.� �M�a�r�k� �a� �1� �i�f� �a� �v�a�r�i�a�b�l�e� �o�c�c�u�r�s� �i�n� �a�n� �e�q�u�a�t�i�o�n� �a�n�d� �a� �0� �i�f� �i�t� �d�o�e�s�n ��t�.� �T�h�e�n�,� �t�o� 

�d�e�t�e�r�m�i�n�e� �w�h�e�t�h�e�r� �a� �p�a�r�t�i�c�u�l�a�r� �e�q�u�a�t�i�o�n� �i�s� �i�d�e�n�t�i�f�i�e�d�,� 

�2�.� �D�e�l�e�t�e� �t�h�e� �r�o�w� �f�o�r� �t�h�a�t� �e�q�u�a�t�i�o�n�,� 

�3�.� �P�i�c�k� �u�p� �t�h�e� �c�o�l�u�m�n�s� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e� �e�l�e�m�e�n�t�s� �t�h�a�t� �h�a�v�e� �z�e�r�o�s� �i�n� �t�h�a�t� �r�o�w�.� 

�4�.� �I�f� �f�r�o�m� �t�h�i�s� �a�r�r�a�y� �o�f� �r�o�w�s� �a�n�d� �c�o�l�u�m�n�s� �(�g�-�1�)� �r�o�w�s� �a�n�d� �c�o�l�u�m�n�s� �c�a�n� �b�e� �f�o�u�n�d� �t�h�a�t� 

�a�r�e� �n�o�t� �a�l�l� �z�e�r�o�s�,� �w�h�e�r�e� �g� �i�s� �t�h�e� �n�u�m�b�e�r� �o�f� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s�,� �t�h�e�n� �t�h�e� �e�q�u�a�t�i�o�n� 

�i�s� �i�d�e�n�t�i�f�i�e�d�.� �O�t�h�e�r�w�i�s�e� �i�t� �i�s� �n�o�t�.� 

�T�h�i�s� �c�o�n�d�i�t�i�o�n� �i�s� �c�a�l�l�e�d� �t�h�e� �r�a�n�k� �c�o�n�d�i�t�i�o�n� �a�n�d� �i�t� �i�s� �b�o�t�h� �n�e�c�e�s�s�a�r�y� �a�n�d� �s�u�f�f�i�c�i�e�n�t� �f�o�r� 

�i�d�e�n�t�i�f�i�c�a�t�i�o�n�.� �H�o�w�e�v�e�r�,� �t�h�e� �r�a�n�k� �c�o�n�d�i�t�i�o�n� �o�n�l�y� �i�n�d�i�c�a�t�e�s� �w�h�e�t�h�e�r� �t�h�e� �e�q�u�a�t�i�o�n� �i�n� 

�q�u�e�s�t�i�o�n� �i�s� �i�d�e�n�t�i�f�i�e�d� �o�r� �n�o�t�.� �I�t� �s�a�y�s� �n�o�t�h�i�n�g� �a�b�o�u�t� �w�h�e�t�h�e�r� �t�h�e� �e�q�u�a�t�i�o�n� �i�s� �e�x�a�c�t�l�y� 

�i�d�e�n�t�i�f�i�e�d� �o�r� �o�v�e�r�i�d�e�n�t�i�f�i�e�d�.� �T�h�e� �s�e�c�o�n�d�,� �o�r� �o�r�d�e�r�,� �c�o�n�d�i�t�i�o�n� �d�e�t�e�r�m�i�n�e�s� �w�h�e�t�h�e�r� �t�h�e� 

�e�q�u�a�t�i�o�n� �i�s� �e�x�a�c�t�l�y� �i�d�e�n�t�i�f�i�e�d� �o�r� �o�v�e�r�i�d�e�n�t�i�f�i�e�d�.� �T�h�e� �o�r�d�e�r� �c�o�n�d�i�t�i�o�n� �s�a�y�s� �t�h�a�t� �i�f� �g� �i�s� �t�h�e� 

�n�u�m�b�e�r� �o�f� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�e� �s�y�s�t�e�m� �a�n�d� �k� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �v�a�r�i�a�b�l�e�s� �(�b�o�t�h� 

�e�n�d�o�g�e�n�o�u�s� �a�n�d� �e�x�o�g�e�n�o�u�s�)� �m�i�s�s�i�n�g� �f�r�o�m� �t�h�e� �e�q�u�a�t�i�o�n� �u�n�d�e�r� �c�o�n�s�i�d�e�r�a�t�i�o�n� �t�h�e�n�:� 

�M�e�t�h�o�d�o�l�o�g�y� �7�1



�e� �I�f�k� �=� �g�-� �1�,� �t�h�e� �e�q�u�a�t�i�o�n� �i�s� �e�x�a�c�t�l�y� �i�d�e�n�t�i�f�i�e�d� 

�e� �I�f�k� �>� �g�-�1�,� �t�h�e� �e�q�u�a�t�i�o�n� �i�s� �o�v�e�r�i�d�e�n�t�i�f�i�e�d� 

�e� �I�f�k� �<� �g�-� �1�,� �t�h�e� �e�q�u�a�t�i�o�n� �i�s� �u�n�d�e�r�i�d�e�n�t�i�f�i�e�d�.� 

�T�h�e� �o�r�d�e�r� �c�o�n�d�i�t�i�o�n� �i�s� �n�e�c�e�s�s�a�r�y� �b�u�t� �n�o�t� �s�u�f�f�i�c�i�e�n�t� �a�n�d� �s�o� �i�t� �i�s� �p�o�s�s�i�b�l�e� �f�o�r� �a�n� �e�q�u�a�t�i�o�n� 

�t�o� �a�p�p�e�a�r� �i�d�e�n�t�i�f�i�e�d� �u�n�d�e�r� �t�h�e� �o�r�d�e�r� �c�o�n�d�i�t�i�o�n� �b�u�t� �u�n�d�e�r�i�d�e�n�t�i�f�i�e�d� �u�n�d�e�r� �t�h�e� �r�a�n�k� �c�o�n�-� 

�d�i�t�i�o�n�.� �T�h�e� �p�r�o�p�e�r� �p�r�o�c�e�d�u�r�e� �t�o� �f�o�l�l�o�w� �i�s� �t�o� �c�h�e�c�k� �f�o�r� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �u�s�i�n�g� �t�h�e� �r�a�n�k� �c�o�n�-� 

�d�i�t�i�o�n� �a�n�d� �t�h�e�n�,� �i�f� �t�h�e� �e�q�u�a�t�i�o�n� �i�s� �i�d�e�n�t�i�f�i�e�d�,� �t�o� �c�h�e�c�k� �w�h�e�t�h�e�r� �i�t� �i�s� �e�x�a�c�t�l�y� �i�d�e�n�t�i�f�i�e�d� �o�r� 

�o�v�e�r�i�d�e�n�t�i�f�i�e�d� �u�s�i�n�g� �t�h�e� �o�r�d�e�r� �c�o�n�d�i�t�i�o�n�.� �O�n�c�e� �t�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �p�r�o�b�l�e�m� �h�a�s� �b�e�e�n� �r�e�-� 

�s�o�l�v�e�d�,� �e�s�t�i�m�a�t�i�o�n� �c�a�n� �p�r�o�c�e�e�d�.� 

�I�f� �i�t� �i�s� �d�e�t�e�r�m�i�n�e�d� �t�h�a�t� �t�h�e� �s�y�s�t�e�m� �o�f� �e�q�u�a�t�i�o�n�s� �i�s� �e�x�a�c�t�l�y� �i�d�e�n�t�i�f�i�e�d� �(�i�.�e�.� �e�a�c�h� �e�q�u�a�t�i�o�n� 

�i�s� �e�x�a�c�t�l�y� �i�d�e�n�t�i�f�i�e�d�)�,� �t�h�e�n� �O�L�S� �m�a�y� �b�e� �u�s�e�d� �o�n� �t�h�e� �r�e�d�u�c�e�d� �f�o�r�m� �e�q�u�a�t�i�o�n�s� �Y� �=� �I�I�X� 

�+� �V� �t�o� �o�b�t�a�i�n� �t�h�e� �r�e�d�u�c�e�d� �f�o�r�m� �p�a�r�a�m�e�t�e�r�s� �i�n� �T�I�.� �F�r�o�m� �t�h�i�s�,� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �i�n� �B� �c�a�n� 

�b�e� �u�n�i�q�u�e�l�y� �d�e�t�e�r�m�i�n�e�d�. �� �H�o�w�e�v�e�r�,� �w�h�e�n� �e�q�u�a�t�i�o�n�s� �a�r�e� �o�v�e�r�i�d�e�n�t�i�f�i�e�d�,� �t�h�e� �r�e�d�u�c�e�d� �f�o�r�m� 

�c�o�e�f�f�i�c�i�e�n�t�s� �y�i�e�l�d� �m�u�l�t�i�p�l�e� �e�s�t�i�m�a�t�e�s� �o�f� �t�h�e� �s�t�r�u�c�t�u�r�a�l� �p�a�r�a�m�e�t�e�r�s� �a�n�d� �t�h�e�r�e� �i�s� �n�o� �w�a�y� �o�f� 

�t�e�l�l�i�n�g� �w�h�i�c�h� �o�f� �t�h�e�s�e�,� �i�f� �a�n�y�,� �i�s� �t�h�e� �r�i�g�h�t� �o�n�e�.� 

�I�n� �t�h�i�s� �s�t�u�d�y�,� �b�o�t�h� �e�q�u�a�t�i�o�n�s� �a�r�e� �o�v�e�r�i�d�e�n�t�i�f�i�e�d� �a�n�d� �p�r�o�c�e�d�u�r�e�s� �o�t�h�e�r� �t�h�a�n� �I�L�S� �m�u�s�t� �b�e� 

�u�s�e�d� �t�o� �e�s�t�i�m�a�t�e� �t�h�e� �s�t�r�u�c�t�u�r�a�l� �p�a�r�a�m�e�t�e�r�s�.� �T�o� �t�h�i�s� �e�n�d�,� �t�w�o� �m�e�t�h�o�d�s� �a�r�e� �a�v�a�i�l�a�b�l�e�:� 

�2�0� �T�h�i�s� �p�r�o�c�e�d�u�r�e� �i�s� �c�a�l�l�e�d� �I�n�d�i�r�e�c�t� �L�e�a�s�t� �S�q�u�a�r�e�s� �(�I�L�S�)�,� �a�n�d� �i�s� �s�e�l�d�o�m� �u�s�e�d� �b�e�c�a�u�s�e� �i�t� �i�s� �c�o�m�p�u�t�a�t�i�o�n�a�l�l�y� 
�c�u�m�b�e�r�s�o�m�e� �d�u�e� �t�o� �t�h�e� �r�e�q�u�i�r�e�m�e�n�t� �o�f� �s�u�c�c�e�s�s�i�v�e� �s�u�b�s�t�i�t�u�t�i�o�n� �t�o� �r�e�a�c�h� �t�h�e� �r�e�d�u�c�e�d� �f�o�r�m� �c�o�e�f�f�i�c�i�e�n�t�s�,� �e�v�e�n� 
�w�h�e�n� �t�h�e�r�e� �a�r�e� �r�e�l�a�t�i�v�e�l�y� �f�e�w� �p�a�r�a�m�e�t�e�r�s� �i�n� �t�h�e� �s�t�r�u�c�t�u�r�a�l� �e�q�u�a�t�i�o�n�.� 
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�I�.� �S�i�n�g�l�e� �e�q�u�a�t�i�o�n� �m�e�t�h�o�d�s� �t�h�a�t� �e�s�t�i�m�a�t�e� �e�a�c�h� �e�q�u�a�t�i�o�n� �s�e�p�a�r�a�t�e�l�y�,� �e�v�e�n� �w�h�e�n� �i�n�t�e�r�-� 

�d�e�p�e�n�d�e�n�c�e� �h�a�s� �b�e�e�n� �r�e�c�o�g�n�i�z�e�d�.� �T�h�e�s�e� �m�e�t�h�o�d�s� �y�i�e�l�d� �c�o�n�s�i�s�t�e�n�t� �e�s�t�i�m�a�t�e�s�,� �b�u�t� �i�g�-� 

�n�o�r�e� �s�o�m�e� �o�f� �t�h�e� �a�v�a�i�l�a�b�l�e� �i�n�f�o�r�m�a�t�i�o�n�.� 

�2�.� �F�u�l�l� �i�n�f�o�r�m�a�t�i�o�n� �m�e�t�h�o�d�s�,� �w�h�e�r�e� �a�l�l� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �e�s�t�i�m�a�t�e�d� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �a�n�d� 

�a�l�l� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �u�t�i�l�i�z�e�d�.� �T�h�e�s�e� �m�e�t�h�o�d�s� �g�i�v�e� �c�o�n�s�i�s�t�e�n�t� �e�s�t�i�m�a�t�e�s� �t�h�a�t� �a�r�e� �m�o�r�e� 

�e�f�f�i�c�i�e�n�t� �t�h�a�n� �t�h�o�s�e� �g�i�v�e�n� �b�y� �t�h�e� �l�i�m�i�t�e�d� �i�n�f�o�r�m�a�t�i�o�n� �m�e�t�h�o�d�s�.� 

�T�h�e� �e�s�t�i�m�a�t�i�o�n� �p�r�o�c�e�d�u�r�e� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �i�s� �T�h�r�e�e� �S�t�a�g�e� �L�e�a�s�t� �S�q�u�a�r�e�s� �(�3�S�L�S�)�.� �T�h�i�s� 

�i�s� �o�n�e� �o�f� �t�h�e� �a�v�a�i�l�a�b�l�e�  ��f�u�l�l� �i�n�f�o�r�m�a�t�i�o�n �� �p�r�o�c�e�d�u�r�e�s� �t�h�a�t� �i�s� �c�o�n�c�e�p�t�u�a�l�l�y� �a�n�d� �c�o�m�p�u�t�a�-� 

�t�i�o�n�a�l�l�y� �s�i�m�p�l�e�.� �W�e� �s�t�a�r�t� �w�i�t�h� �t�h�e� �g�e�n�e�r�a�l� �e�q�u�a�t�i�o�n�:� 

�B�Y� �+�T�X�+�U�=�0� 

�w�h�e�r�e� �E�(�X�U�)� �=� �0� �b�e�c�a�u�s�e� �t�h�e� �X�s� �a�r�e� �a�s�s�u�m�e�d� �t�o� �b�e� �p�r�e�d�e�t�e�r�m�i�n�e�d�,� �b�u�t� �E�(�Y�U�)� �#� �0�.� �T�h�e� 

�f�i�r�s�t� �s�t�a�g�e� �o�f� �t�h�e� �3�S�L�S� �p�r�o�c�e�d�u�r�e� �i�s� �i�d�e�n�t�i�c�a�l� �t�o� �t�h�a�t� �o�f� �a� �l�i�m�i�t�e�d� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�d�u�r�e�:� 

�T�w�o� �S�t�a�g�e� �L�e�a�s�t� �S�q�u�a�r�e�s� �(�2�S�L�S�)�.� �T�h�e� �Y�,�,� �(�1� �=� �1�.�.�.�K�)� �a�r�e� �r�e�g�r�e�s�s�e�d� �o�n� �a�l�l� �t�h�e� �p�r�e�d�e�t�e�r�-� 

�m�i�n�e�d� �v�a�r�i�a�b�l�e�s� �X�,�,� �(�j� �=� �1�.�.�.�M�)�.� �T�h�a�t� �i�s� �w�e� �r�u�n� �t�h�e� �r�e�g�r�e�s�s�i�o�n�s� 

�Y�;� �=� �A�i�o�n� �+� �O�i� �X�)� �+� �a�X�,� �T�H� �c�c�c�c�e�c�c�c�e�e�e�e�s� �+� �i�n� �X�<�m� �+� �U�;� 

�f�o�r� �a�l�l� �Y�,�,� �(�i� �=� �1�.�.�.�.�K�)�.� 

�O�n�c�e� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �a�,�,� �(�i� �=� �1�.�.�K�,�j�]� �=� �1�.�.�M�)� �h�a�v�e� �b�e�e�n� �o�b�t�a�i�n�e�d�,� �t�h�e� �Y�,� �a�r�e� �c�o�m�p�u�t�e�d� 

�a�s� 

�A� �A� �A� �A� 
�Y�;� �=� �A�i�o� �+� �a�i� �X�y� �+� �A�i�n� �X�>� �T�H� �c�c�c�c�c�c�c�c�c�c�e�e�e�s� �+� �i�m� �<�m� 

�T�h�a�t� �i�s�,� 
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�B�u�t� �n�o�w�,� �E�(�Y�U�)� �=� �E�(�X�&�U�)� �=� �&�E�(�X�U�)� �=� �0�.� 

�N�o�t�e� �t�h�a�t� �t�h�i�s� �p�r�o�c�e�d�u�r�e� �c�h�o�o�s�e�s� �a�s� �t�h�e� �i�n�s�t�r�u�m�e�n�t�s� �a� �w�e�i�g�h�t�e�d� �a�v�e�r�a�g�e� �o�f� �t�h�e� �a�v�a�i�l�a�b�l�e� 

�p�r�e�d�e�t�e�r�m�i�n�e�d� �v�a�r�i�a�b�l�e�s�,� �t�h�e�r�e�b�y� �s�o�l�v�i�n�g� �t�h�e� �p�r�o�b�l�e�m� �m�e�n�t�i�o�n�e�d� �e�a�r�l�i�e�r� �o�f� �w�h�i�c�h� 

�e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �t�o� �c�h�o�o�s�e� �a�s� �i�n�s�t�r�u�m�e�n�t�s�.� �F�u�r�t�h�e�r�m�o�r�e� �t�h�e� �w�e�i�g�h�t�s� �a�r�e� �c�h�o�s�e�n� �s�o� 

�a�s� �t�o� �m�a�x�i�m�i�z�e� �t�h�e� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �i�n�s�t�r�u�m�e�n�t�s� �a�n�d� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s�.� 

�T�h�u�s�,� �t�h�e� �2�S�L�S� �e�s�t�i�m�a�t�o�r� �i�s� �a�n� �i�n�s�t�r�u�m�e�n�t�a�l� �v�a�r�i�a�b�l�e�s� �e�s�t�i�m�a�t�o�r� �w�h�e�r�e� �t�h�e� �i�n�s�t�r�u�m�e�n�t� 

�c�h�o�s�e�n�,� �b�y� �m�a�x�i�m�i�z�i�n�g� �i�t�s� �c�o�r�r�e�l�a�t�i�o�n� �w�i�t�h� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e� �u�n�d�e�r� �c�o�n�s�i�d�e�r�a�t�i�o�n�,� 

�i�n�d�i�r�e�c�t�l�y� �m�i�n�i�m�i�z�e�s� �t�h�e� �v�a�r�i�a�n�c�e� �o�f� �t�h�e� �e�s�t�i�m�a�t�e�d� �p�a�r�a�m�e�t�e�r�. � �� �O�n�c�e� �t�h�e� �f�i�t�t�e�d� �v�a�l�u�e�s� �o�f� 

�t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �h�a�v�e� �b�e�e�n� �c�o�m�p�u�t�e�d�,� �t�h�e�s�e� �f�i�t�t�e�d� �v�a�l�u�e�s� �a�r�e� �u�s�e�d� �t�o� �r�e�p�l�a�c�e� �t�h�e� 

�r�i�g�h�t� �h�a�n�d� �s�i�d�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�e� �s�t�r�u�c�t�u�r�a�l� �e�q�u�a�t�i�o�n�s�.� �T�h�e� �p�a�r�a�m�e�t�e�r�s� �f�o�r� �t�h�e� 

�v�a�r�i�a�b�l�e�s� �o�n� �t�h�e� �r�i�g�h�t� �h�a�n�d� �s�i�d�e� �o�f� �e�a�c�h� �e�q�u�a�t�i�o�n�,� �b�o�t�h� �e�n�d�o�g�e�n�o�u�s� �a�n�d� �e�x�o�g�e�n�o�u�s� �a�r�e� 

�t�h�e�n� �d�e�t�e�r�m�i�n�e�d� �b�y� �r�u�n�n�i�n�g� �a�n� �O�L�S� �r�e�g�r�e�s�s�i�o�n� �f�o�r� �e�a�c�h� �e�q�u�a�t�i�o�n�.� �T�h�e�s�e� �p�a�r�a�m�e�t�e�r�s� �c�a�n� 

�b�e� �s�h�o�w�n� �t�o� �b�e� �a�s�y�m�p�t�o�t�i�c�a�l�l�y� �c�o�n�s�i�s�t�e�n�t� �p�r�o�v�i�d�e�d� �t�h�a�t� �X� �c�o�n�t�a�i�n�s� �t�r�u�l�y� �e�x�o�g�e�n�o�u�s� 

�p�r�e�d�e�t�e�r�m�i�n�e�d� �v�a�r�i�a�b�l�e�s�. �� 

�2�S�L�S� �i�s� �a� �p�e�r�f�e�c�t�l�y� �a�c�c�e�p�t�a�b�l�e� �p�r�o�c�e�d�u�r�e� �f�o�r� �e�s�t�i�m�a�t�i�n�g� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �o�f� �o�v�e�r�i�d�e�n�t�i�f�i�e�d� 

�s�i�m�u�l�t�a�n�e�o�u�s� �e�q�u�a�t�i�o�n� �s�y�s�t�e�m�s�.� �H�o�w�e�v�e�r�,� �i�n� �2�S�L�S� �n�o� �r�e�c�o�g�n�i�t�i�o�n� �i�s� �t�a�k�e�n� �o�f� �t�h�e� �e�x�-� 

�c�l�u�d�e�d� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �-� �t�h�o�s�e� �n�o�t� �a�p�p�e�a�r�i�n�g� �i�n� �t�h�e� �p�a�r�t�i�c�u�l�a�r� �e�q�u�a�t�i�o�n� �b�u�t� �a�p�-� 

�p�e�a�r�i�n�g� �i�n� �o�t�h�e�r� �e�q�u�a�t�i�o�n�s�.� �T�h�a�t� �i�s�,� �a�l�l� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �p�r�e�d�e�t�e�r�m�i�n�e�d� �v�a�r�i�a�b�l�e�s� 

�i�s� �u�s�e�d�,� �b�u�t� �t�h�a�t� �i�n� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �n�o�t� �a�p�p�e�a�r�i�n�g� �i�n� �a� �p�a�r�t�i�c�u�l�a�r� �e�q�u�a�t�i�o�n� �i�s� 

�n�o�t� �w�h�e�n� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �f�o�r� �t�h�a�t� �e�q�u�a�t�i�o�n� �a�r�e� �b�e�i�n�g� �e�s�t�i�m�a�t�e�d�.� �T�o� �r�e�m�e�d�y� �t�h�i�s� �s�h�o�r�t�-� 

�c�o�m�i�n�g�,� �f�u�l�l� �i�n�f�o�r�m�a�t�i�o�n� �m�e�t�h�o�d�s� �h�a�v�e� �b�e�e�n� �d�e�v�e�l�o�p�e�d�,� �w�h�i�c�h� �e�s�t�i�m�a�t�e� �a�l�l� �t�h�e� �s�t�r�u�c�t�u�r�a�l� 

�2�1� �2�S�L�S� �p�r�e�s�e�n�t�s� �n�o� �c�o�m�p�u�t�a�t�i�o�n�a�l� �p�r�o�b�l�e�m�s� �w�h�e�n� �t�h�e� �r�e�d�u�c�e�d� �f�o�r�m� �o�f� �t�h�e� �m�o�d�e�l� �h�a�s� �l�e�s�s� �t�h�a�n� �2�0� �p�r�e�d�e�-� 
�t�e�r�m�i�n�e�d� �v�a�r�i�a�b�l�e�s�.� 

�2� �I�f� �t�h�e� �e�q�u�a�t�i�o�n�s� �c�o�n�t�a�i�n� �l�a�g�g�e�d� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �a�s� �p�r�e�d�e�t�e�r�m�i�n�e�d� �v�a�r�i�a�b�l�e�s� �a�n�d� �t�h�e� �e�r�r�o�r�s� �a�r�e� 
�a�u�t�o�c�o�r�r�e�l�a�t�e�d�,� �t�h�e� �2�S�L�S� �e�s�t�i�m�a�t�e�s� �c�a�n�n�o�t� �b�e� �s�h�o�w�n� �t�o� �b�e� �c�o�n�s�i�s�t�e�n�t�.� 
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�e�q�u�a�t�i�o�n�s� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�.� �S�i�n�c�e� �t�h�e� �e�s�t�i�m�a�t�i�o�n� �i�s� �b�a�s�e�d� �o�n� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n�,� �t�h�e� �e�s�t�i�-� 

�m�a�t�e�s� �a�r�e� �n�o�t� �o�n�l�y� �c�o�n�s�i�s�t�e�n�t� �b�u�t� �a�l�s�o� �m�o�r�e� �e�f�f�i�c�i�e�n�t� �t�h�a�n� �t�h�o�s�e� �o�b�t�a�i�n�e�d� �b�y� �l�i�m�i�t�e�d� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �m�e�t�h�o�d�s�.� 

�T�h�e� �f�u�l�l� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�d�u�r�e� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �i�s� �t�h�e� �T�h�r�e�e� �S�t�a�g�e� �L�e�a�s�t� �S�q�u�a�r�e�s� 

�(�3�S�L�S�)� �m�e�t�h�o�d�.� �3�S�L�S� �i�n�v�o�l�v�e�s� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �g�e�n�e�r�a�l�i�z�e�d� �l�e�a�s�t� �s�q�u�a�r�e�s� �(�G�L�S�)� �e�s�t�i�-� 

�m�a�t�i�o�n� �t�o� �t�h�e� �s�y�s�t�e�m� �o�f� �e�q�u�a�t�i�o�n�s� �t�h�a�t� �h�a�v�e� �a�l�r�e�a�d�y� �b�e�e�n� �e�s�t�i�m�a�t�e�d� �u�s�i�n�g� �2�S�L�S�.� �O�n�c�e� 

�t�h�e� �2�S�L�S� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �a�v�a�i�l�a�b�l�e�,� �t�h�e� �r�e�s�i�d�u�a�l�s� �o�f� �e�a�c�h� �e�q�u�a�t�i�o�n� �a�r�e� �u�s�e�d� �t�o� �e�s�t�i�m�a�t�e� 

�t�h�e� �c�r�o�s�s�-�e�q�u�a�t�i�o�n� �v�a�r�i�a�n�c�e�s� �a�n�d� �c�o�v�a�r�i�a�n�c�e�s� �(�i�.�e�.� �t�h�e� �v�a�r�i�a�n�c�e�-�c�o�v�a�r�i�a�n�c�e� �m�a�t�r�i�x� �o�f� �t�h�e� 

�e�r�r�o�r� �t�e�r�m�s�)�.� �T�h�e� �3�S�L�S� �p�r�o�c�e�d�u�r�e� �d�o�e�s� �n�o�t� �m�a�k�e� �t�h�e� �s�t�a�n�d�a�r�d� �a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �t�h�e� 

�v�a�r�i�a�n�c�e�-�c�o�v�a�r�i�a�n�c�e� �m�a�t�r�i�x�,� �Z�,� �1�s� �d�i�a�g�o�n�a�l�,� �t�h�u�s� �a�l�l�o�w�i�n�g� �f�o�r� �a�u�t�o�c�o�r�r�e�l�a�t�i�o�n� �i�n� �t�h�e� 

�s�a�m�p�l�e�,� �a�s� �w�e�l�l� �a�s� �h�e�t�e�r�o�s�c�e�d�a�s�t�i�c�i�t�y�,� �i�f� �t�h�e� �e�r�r�o�r� �v�a�r�i�a�n�c�e�s� �a�r�e� �n�o�n�-�c�o�n�s�t�a�n�t�.� �T�h�e� �p�r�e�s�-� 

�e�n�c�e� �o�f� �a�u�t�o�c�o�r�r�e�l�a�t�i�o�n� �a�n�d� �h�e�t�e�r�o�s�c�e�d�a�s�t�i�c�i�t�y� �a�f�f�e�c�t� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �e�s�-� 

�t�i�m�a�t�e�s� �b�e�c�a�u�s�e� �t�h�e� �v�a�r�i�a�n�c�e� �o�f� �t�h�e� �e�s�t�i�m�a�t�e�s� �i�n�c�r�e�a�s�e�s�.� �T�h�e� �G�L�S� �p�r�o�c�e�d�u�r�e� �s�p�e�c�i�f�i�c�a�l�l�y� 

�t�a�k�e�s� �i�n�t�o� �a�c�c�o�u�n�t� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �a� �n�o�n�-�d�i�a�g�o�n�a�l� �Z� �a�n�d� �t�h�e� �G�L�S� �e�s�t�i�m�a�t�o�r� �i�s� �m�o�r�e� �e�f�-� 

�f�i�c�i�e�n�t� �t�h�a�n� �t�h�e� �O�L�S� �e�s�t�i�m�a�t�o�r�.� �I�n� �t�h�e� �t�h�i�r�d� �a�n�d� �f�i�n�a�l� �s�t�a�g�e� �G�L�S� �p�a�r�a�m�e�t�e�r� �e�s�t�i�m�a�t�e�s� 

�a�r�e� �o�b�t�a�i�n�e�d�.� �T�h�e� �3�S�L�S� �p�r�o�c�e�d�u�r�e� �c�a�n� �b�e� �s�h�o�w�n� �t�o� �y�i�e�l�d� �m�o�r�e� �e�f�f�i�c�i�e�n�t� �p�a�r�a�m�e�t�e�r� �e�s�t�i�-� 

�m�a�t�e�s� �t�h�a�n� �2�S�L�S�.� �I�n� �t�h�e� �s�p�e�c�i�a�l� �c�a�s�e� �w�h�e�r�e� �a�l�l� �c�r�o�s�s�-�e�q�u�a�t�i�o�n� �c�o�v�a�r�i�a�n�c�e�s� �a�r�e� �z�e�r�o�,� �3�S�L�S� 

�a�n�d� �2�S�L�S� �y�i�e�l�d� �i�d�e�n�t�i�c�a�l� �e�s�t�i�m�a�t�e�s�.� 
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�C�h�a�p�t�e�r� �6� 

�D�a�t�a� �a�n�d� �R�e�s�u�l�t�s� 

�6�.�1�:� �I�n�t�r�o�d�u�c�t�i�o�n� 

�T�h�i�s� �c�h�a�p�t�e�r� �c�o�n�t�a�i�n�s� �a� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �e�q�u�a�t�i�o�n�s� �a�n�d� �o�f� �t�h�e� �m�e�a�s�u�r�e�m�e�n�t� �o�f� �t�h�e� 

�v�a�r�i�a�b�l�e�s� �u�s�e�d� �i�n� �t�h�e� �s�t�u�d�y� �-� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �P�O�R� �a�n�d� �E�Q�R� �a�n�d� �t�h�e� �v�a�r�i�a�b�l�e�s� 

�i�n� �t�h�e� �v�e�c�t�o�r�s� �A� �a�n�d� �B� �-� �a�s� �w�e�l�l� �a�s� �r�e�s�u�l�t�s� �o�f� �r�e�g�r�e�s�s�i�o�n�s� �f�r�o�m� �t�h�e� �s�i�m�u�l�t�a�n�e�o�u�s� �e�q�u�a�t�i�o�n�s� 

�m�o�d�e�l� �d�e�v�e�l�o�p�e�d� �i�n� �C�h�a�p�t�e�r� �3�.� �O�r�d�i�n�a�r�y� �L�e�a�s�t� �S�q�u�a�r�e�s� �e�s�t�i�m�a�t�e�s� �o�f� �t�h�e� �P�O�R� �a�n�d� �E�Q�R� 

�s�p�e�c�i�f�i�c�a�t�i�o�n�s� �b�a�s�e�d� �o�n� �R�o�z�e�f�f� �(�1�9�8�2�)�,� �a�n�d� �B�r�a�d�l�e�y�,� �J�a�r�r�e�l�l�,� �a�n�d� �K�i�m� �(�1�9�8�4�)�,� �b�u�t� �m�o�d�i�f�i�e�d� 

�t�o� �a�c�c�o�m�m�o�d�a�t�e� �t�h�e� �m�o�d�e�l� �i�n� �C�h�a�p�t�e�r� �3�,� �a�r�e� �a�l�s�o� �r�e�p�o�r�t�e�d�.� 

�M�o�s�t� �o�f� �t�h�e� �d�a�t�a� �u�s�e�d� �i�n� �t�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n� �i�s� �d�r�a�w�n� �f�r�o�m� �t�h�e� �C�O�M�P�U�S�T�A�T� �d�a�t�a�b�a�s�e�.� 

�F�o�r� �t�h�e� �i�n�d�u�s�t�r�i�a�l�s� �a�n�d� �u�t�i�l�i�t�i�e�s�,� �t�h�e� �I�n�d�u�s�t�r�i�a�l� �C�O�M�P�U�S�T�A�T� �i�s� �u�s�e�d� �a�n�d� �f�o�r� �b�a�n�k�s�,� �t�h�e� 

�B�a�n�k� �C�O�M�P�U�S�T�A�T�.� �O�t�h�e�r� �m�a�j�o�r� �s�o�u�r�c�e�s� �f�o�r� �d�a�t�a� �w�e�r�e� �V�a�l�u�e� �L�i�n�e� �I�n�v�e�s�t�m�e�n�s� �S�u�r�v�e�y� 

�a�n�d� �P�r�o�x�y� �S�t�a�t�e�m�e�n�t�s�.� �S�o�m�e� �s�p�e�c�i�a�l�i�z�e�d� �d�a�t�a� �w�a�s� �o�b�t�a�i�n�e�d� �f�r�o�m� �s�o�u�r�c�e�s� �s�u�c�h� �a�s� 

�S�a�l�o�m�o�n� �B�r�o�t�h�e�r�s �� �r�e�g�u�l�a�t�o�r�y� �r�a�n�k�i�n�g�,� �F�o�r�b�e�s� �m�a�g�a�z�i�n�e�,� �C�o�r�p�o�r�a�t�e� �D�a�t�a� �E�x�c�h�a�n�g�e� 
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�(�C�D�E�)� �d�a�t�a�b�a�s�e�,� �t�h�e� �R�e�g�i�s�t�e�r�e�d� �O�f�f�e�r�i�n�g� �S�t�a�t�i�s�t�i�c�s� �(�R�O�S�)� �t�a�p�e� �a�n�d� �f�r�o�m� �N�e�w�p�o�r�t� �A�s�-� 

�s�o�c�i�a�t�e�s �� �B�a�n�c�B�a�s�e� �1�.� �T�h�e� �s�a�m�p�l�e� �f�o�r� �t�h�e� �i�n�d�u�s�t�r�i�a�l�s� �i�s� �a� �p�o�o�l�e�d� �s�a�m�p�l�e� �o�f� �y�e�a�r�-�e�n�d� �d�a�t�a� 

�f�o�r� �1�9�8�6� �t�h�r�o�u�g�h� �1�9�8�8�.� �P�o�o�l�i�n�g� �w�a�s� �c�a�r�r�i�e�d� �o�u�t� �a�f�t�e�r� �v�e�r�i�f�y�i�n�g� �t�i�m�e� �s�t�a�t�i�o�n�a�r�i�t�y� �o�f� �t�h�e� 

�e�s�t�i�m�a�t�e�s� �a�n�d� �t�h�u�s� �i�n�c�r�e�a�s�e�d� �s�a�m�p�l�e� �s�i�z�e� �a�n�d� �a�l�l�o�w�e�d� �s�e�p�a�r�a�t�i�o�n� �o�f� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �d�a�t�a� 

�b�a�s�e�d� �o�n� �t�h�e� �p�r�e�s�e�n�c�e�,� �o�r� �l�a�c�k� �t�h�e�r�e�o�f�,� �o�f� �a�l�t�e�r�n�a�t�i�v�e� �e�q�u�i�t�y�-�a�g�e�n�c�y�-�c�o�s�t�-�c�o�n�t�r�o�l�l�i�n�g� 

�m�e�c�h�a�n�i�s�m�s� �s�u�c�h� �a�s� �i�n�c�e�n�t�i�v�e�-�b�a�s�e�d� �c�o�m�p�e�n�s�a�t�i�o�n� �a�n�d� �t�h�e� �t�h�r�e�a�t� �o�f� �t�a�k�e�o�v�e�r�.� �A� �C�h�o�w� 

�t�e�s�t� �w�a�s� �c�a�r�r�i�e�d� �o�u�t� �t�o� �a�s�c�e�r�t�a�i�n� �w�h�e�t�h�e�r� �t�h�e� �r�e�g�r�e�s�s�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� 

�y�e�a�r�s�,� �1�9�8�6� �t�h�r�o�u�g�h� �1�9�8�8�,� �b�e�l�o�n�g�e�d� �t�o� �t�h�e� �s�a�m�e� �s�t�r�u�c�t�u�r�e�.� �T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �t�h�a�t� �t�h�e� 

�e�s�t�i�m�a�t�e�d� �c�o�e�f�f�i�c�i�e�n�t�s� �b�e�l�o�n�g�e�d� �t�o� �t�h�e� �s�a�m�e� �s�t�r�u�c�t�u�r�e� �c�o�u�l�d� �n�o�t� �b�e� �r�e�j�e�c�t�e�d� �a�t� �t�h�e� �5�%� 

�l�e�v�e�l� �i�n� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �s�a�m�p�l�e�.� �F�o�r� �u�t�i�l�i�t�i�e�s�,� �h�o�w�e�v�e�r�,� �t�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �w�a�s� �r�e�j�e�c�t�e�d� �a�n�d� 

�h�e�n�c�e� �t�h�e� �r�e�s�u�l�t�s� �a�r�e� �r�e�p�o�r�t�e�d� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �y�e�a�r�s� �1�9�8�6� �t�h�r�o�u�g�h� �1�9�8�8�.� �I�n� �t�h�e� �c�a�s�e� �o�f� 

�b�a�n�k�s�,� �d�a�t�a� �o�n� �s�o�m�e� �v�a�r�i�a�b�l�e�s� �w�e�r�e� �a�v�a�i�l�a�b�l�e� �o�n�l�y� �f�r�o�m� �1�9�8�6� �o�n�w�a�r�d�s�,� �a�n�d� �s�i�n�c�e� �n�o� �a�v�-� 

�e�r�a�g�i�n�g� �c�o�u�l�d� �b�e� �c�a�r�r�i�e�d� �o�u�t� �f�o�r� �t�h�o�s�e� �v�a�r�i�a�b�l�e�s� �e�x�c�e�p�t� �f�o�r� �1�9�8�8� �(�t�h�r�e�e� �y�e�a�r� �a�v�e�r�a�g�e� �o�f� 

�1�9�8�6�,� �1�9�8�7� �a�n�d� �1�9�8�8� �d�a�t�a�)�,� �r�e�s�u�l�t�s� �a�r�e� �r�e�p�o�r�t�e�d� �f�o�r� �1�9�8�8� �o�n�l�y�.� �I�n� �a�n�y� �e�v�e�n�t�,� �r�e�g�u�l�a�t�o�r�y� 

�p�o�l�i�c�i�e�s� �o�n� �c�a�p�i�t�a�l� �r�e�q�u�i�r�e�m�e�n�t�s� �t�h�a�t� �b�e�c�a�m�e� �f�u�l�l�y� �e�f�f�e�c�t�i�v�e� �o�n�l�y� �i�n� �1�9�8�6� �w�o�u�l�d� �p�r�o�b�a�b�l�y� 

�h�a�v�e� �p�r�e�c�l�u�d�e�d� �c�o�e�f�f�i�c�i�e�n�t� �s�t�a�b�i�l�i�t�y� �d�u�r�i�n�g� �t�h�e� �y�e�a�r�s� �1�9�8�6� �t�h�r�o�u�g�h� �1�9�8�8�.� 

�T�h�e� �r�e�s�t� �o�f� �t�h�i�s� �c�h�a�p�t�e�r� �i�s� �d�i�v�i�d�e�d� �i�n�t�o� �s�e�c�t�i�o�n�s� �a�c�c�o�r�d�i�n�g� �t�o� �i�n�d�u�s�t�r�y�.� �E�a�c�h� �s�e�c�t�i�o�n� �i�s� 

�s�e�l�f�-�c�o�n�t�a�i�n�e�d� �i�n� �t�h�e� �s�e�n�s�e� �t�h�a�t� �t�h�e� �m�e�a�s�u�r�e�m�e�n�t� �o�f� �v�a�r�i�a�b�l�e�s�,� �t�h�e�i�r� �h�y�p�o�t�h�e�s�i�z�e�d� �s�i�g�n�s�,� 

�r�e�g�r�e�s�s�i�o�n� �r�e�s�u�l�t�s� �a�n�d� �t�h�e� �d�i�s�c�u�s�s�i�o�n� �o�f� �r�e�s�u�l�t�s� �i�s� �c�o�n�t�a�i�n�e�d� �w�i�t�h�i�n� �t�h�e� �s�e�c�t�i�o�n�.� 
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�6�.�2�:� �I�n�d�u�s�t�r�i�a�l�s� 

�6�.�2�.�1�:� �M�o�d�e�l� �S�p�e�c�i�f�i�c�a�t�i�o�n� �a�n�d� �V�a�r�i�a�b�l�e� �M�e�a�s�u�r�e�m�e�n�t� 

�T�h�e� �g�e�n�e�r�a�l� �s�i�m�u�l�t�a�n�e�o�u�s� �e�q�u�a�t�i�o�n� �s�p�e�c�i�f�i�c�a�t�i�o�n� �f�o�r� �i�n�d�u�s�t�r�i�a�l�s� �d�e�v�e�l�o�p�e�d� �e�a�r�l�i�e�r� �i�s� �a�s� 

�f�o�l�l�o�w�s�:� 

�P�O�R� �=� �f�(�E�Q�R�,�A�)� 

�E�Q�R� �=� �f�(�P�O�R�,�B�)�.� 

�E�Q�R� �a�n�d� �P�O�R� �a�r�e� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s�.� �T�h�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�e� �v�e�c�t�o�r� �A� 

�a�r�e� �b�a�s�e�d� �u�p�o�n� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �p�r�o�x�i�e�s� �d�e�r�i�v�e�d� �f�r�o�m� �R�o�z�e�f�f� �(�1�9�8�2�)�,� 

�t�r�a�n�s�a�c�t�i�o�n�s�/�f�l�o�t�a�t�i�o�n� �c�o�s�t� �p�r�o�x�i�e�s� �f�r�o�m� �B�o�o�t�h� �a�n�d� �S�m�i�t�h� �(�1�9�8�6�)� �a�n�d� �t�h�e� �m�i�n�i�m�u�m� 

�t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �p�o�i�n�t� �d�e�v�e�l�o�p�e�d� �i�n� �t�h�e� �m�o�d�e�l� �i�n� �C�h�a�p�t�e�r� �3�.� �T�h�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� 

�i�n� �t�h�e� �v�e�c�t�o�r� �B� �a�r�e� �b�a�s�e�d� �u�p�o�n� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t�s� �p�r�o�x�i�e�s� �d�e�r�i�v�e�d� �f�r�o�m� �B�r�a�d�l�e�y�,� �J�a�r�r�e�l�l�,� 

�a�n�d� �K�i�m� �(�1�9�8�4�)�.� �A�c�c�o�r�d�i�n�g�l�y�,� �t�h�e� �f�u�l�l� �i�n�d�u�s�t�r�i�a�l� �m�o�d�e�l� �i�s� �s�p�e�c�i�f�i�e�d� �b�e�l�o�w�:� 

�P�O�R� �=� �f�(�E�Q�R�,� �I�N�S�,� �L�N�S�H�,� �V�R�E�T�,� �L�N�A�S�T�,� �G�R�)� 

�E�Q�R� �=� �f�(�P�O�R�,� �A�D�R�D�,� �S�I�G�M�A�,� �N�D�T�S�)�,� 

�w�h�e�r�e� �I�N�S� �=� �F�r�a�c�t�i�o�n� �o�f� �i�n�s�i�d�e�r� �h�o�l�d�i�n�g�,� 

�L�N�S�H� �=� �L�o�g� �o�f� �t�h�e� �n�u�m�b�e�r� �o�f� �s�h�a�r�e�h�o�l�d�e�r�s�,� 

�V�R�E�T� �V�a�r�i�a�n�c�e� �o�f� �s�t�o�c�k� �r�e�t�u�r�n�s�,� 

�L�N�A�S�T� �=� �L�o�g� �o�f� �a�s�s�e�t� �b�o�o�k� �v�a�l�u�e�,� 

�G�R� �=� �R�a�t�i�o� �o�f� �f�o�r�e�c�a�s�t� �g�r�o�w�t�h� �i�n� �e�q�u�i�t�y� �t�o� �f�o�r�e�c�a�s�t� �r�e�t�u�r�n� �o�n� �e�q�u�i�t�y�,� 

�A�D�R�D� �=� �R�a�t�i�o� �o�f� �a�d�v�e�r�t�i�s�i�n�g� �a�n�d� �R�&�D� �e�x�p�e�n�s�e�s� �t�o� �s�a�l�e�s�,� 

�S�I�G�M�A� �=� �E�a�r�n�i�n�g�s� �v�o�l�a�t�i�l�i�t�y�,� 

�N�D�T�S� �=� �N�o�n�-�d�e�b�t� �t�a�x� �s�h�i�e�l�d�.� 
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�T�h�e� �p�r�i�m�a�r�y� �i�n�d�u�s�t�r�i�a�l� �s�a�m�p�l�e� �i�s� �c�o�m�p�r�i�s�e�d� �o�f� �f�i�r�m�s� �d�r�a�w�n� �f�r�o�m� �t�h�e� �S�&�P� �4�0�0� �f�i�r�m�s� �o�n� 

�t�h�e� �I�N�D�U�S�T�R�I�A�L� �C�O�M�P�U�S�T�A�T� �(�F�i�l�e�c�o�d�e� �1�1�)�.� �T�h�e� �f�i�n�a�l� �(�p�o�o�l�e�d�)� �s�a�m�p�l�e� �i�s� �c�o�n�s�i�d�e�r�-� 

�a�b�l�y� �s�m�a�l�l�e�r� �t�h�a�n� �t�h�e� �e�x�p�e�c�t�e�d� �1�2�0�0� �o�b�s�e�r�v�a�t�i�o�n�s� �a�c�r�o�s�s� �t�h�r�e�e� �y�e�a�r�s� �b�e�c�a�u�s�e� �t�h�e� �s�a�m�p�l�e� 

�i�s� �t�h�e� �i�n�t�e�r�s�e�c�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�o�u�s� �d�a�t�a�b�a�s�e�s� �f�o�r� �w�h�i�c�h� �t�h�e�r�e� �w�e�r�e� �n�o� �m�i�s�s�i�n�g� �v�a�l�u�e�s� �f�o�r� 

�a�n�y� �v�a�r�i�a�b�l�e�.� �T�h�e� �f�i�n�a�l� �s�a�m�p�l�e� �h�a�s� �3�6�2� �o�b�s�e�r�v�a�t�i�o�n�s�.� �T�h�e� �r�a�t�i�o�n�a�l�e� �b�e�h�i�n�d� �t�h�e�s�e� �v�a�r�i�-� 

�a�b�l�e�s�,� �t�h�e�i�r� �m�e�a�s�u�r�e�m�e�n�t� �a�n�d� �e�x�p�e�c�t�e�d� �s�i�g�n� �i�s� �d�i�s�c�u�s�s�e�d� �b�e�l�o�w�.� 

�P�O�R� �-� �t�h�e� �t�a�r�g�e�t� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �r�a�t�e�:� �T�h�i�s� �i�s� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �i�n� �t�h�e� �f�i�r�s�t� 

�e�q�u�a�t�i�o�n� �a�n�d� �a�n� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �i�n� �t�h�e� �s�e�c�o�n�d� �e�q�u�a�t�i�o�n� �o�f� �t�h�e� �s�i�m�u�l�t�a�n�e�o�u�s� 

�e�q�u�a�t�i�o�n� �s�y�s�t�e�m�.� �P�O�R� �i�s� �m�e�a�s�u�r�e�d� �a�s� �t�h�e� �r�a�t�i�o� �o�f� �t�h�e� �f�i�v�e� �y�e�a�r� �a�r�i�t�h�m�e�t�i�c� �a�v�e�r�a�g�e� �o�f� 

�a� �f�i�r�m ��s� �d�o�l�l�a�r� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �d�i�v�i�d�e�d� �b�y� �t�h�e� �f�i�v�e� �y�e�a�r� �a�v�e�r�a�g�e� �o�f� �i�n�c�o�m�e� �a�v�a�i�l�a�b�l�e� �t�o� 

�c�o�m�m�o�n� �s�t�o�c�k�h�o�l�d�e�r�s�.� �S�i�n�c�e� �t�h�i�s� �i�s� �a� �p�o�o�l�e�d� �s�a�m�p�l�e�,� �d�i�v�i�d�e�n�d�s� �f�o�r� �y�e�a�r�s� �1�9�8�2� �t�h�r�o�u�g�h� 

�1�9�8�6� �a�r�e� �a�v�e�r�a�g�e�d� �t�o� �o�b�t�a�i�n� �t�h�e� �t�a�r�g�e�t� �r�a�t�e� �f�o�r� �1�9�8�6�;� �s�i�m�i�l�a�r�l�y�,� �1�9�8�3� �t�h�r�o�u�g�h� �1�9�8�7� �a�r�e� 

�u�s�e�d� �f�o�r� �1�9�8�7� �a�n�d� �1�9�8�4� �t�h�r�o�u�g�h� �1�9�8�8� �f�o�r� �1�9�8�8�.� �T�h�i�s� �m�e�t�h�o�d� �o�f� �m�e�a�s�u�r�e�m�e�n�t� �i�s� �s�i�m�i�l�a�r� 

�t�o� �t�h�a�t� �u�s�e�d� �b�y� �R�o�z�e�f�f� �(�1�9�8�2�)�,� �t�h�o�u�g�h� �h�e� �a�v�e�r�a�g�e�s� �o�v�e�r� �s�e�v�e�n� �y�e�a�r�s�.� �I�f� �a� �f�i�r�m� �h�a�d� �n�e�g�a�-� 

�t�i�v�e� �e�a�r�n�i�n�g�s� �i�n� �a� �g�i�v�e�n� �y�e�a�r�,� �t�h�e� �p�a�y�o�u�t� �r�a�t�i�o� �f�o�r� �t�h�a�t� �y�e�a�r� �i�s� �u�n�d�e�f�i�n�e�d�.� �I�n� �t�h�e� �c�a�s�e� �o�f� 

�n�e�g�a�t�i�v�e� �e�a�r�n�i�n�g�s�,� �t�h�e� �m�e�a�s�u�r�e�m�e�n�t� �p�e�r�i�o�d� �i�s� �e�x�t�e�n�d�e�d� �b�a�c�k�w�a�r�d�s� �f�o�r� �u�p� �t�o� �t�w�o� �y�e�a�r�s�.� 

�I�f�,� �i�n�c�l�u�d�i�n�g� �t�h�e�s�e� �a�d�d�i�t�i�o�n�a�l� �t�w�o� �y�e�a�r�s�,� �l�e�s�s� �t�h�a�n� �f�i�v�e� �v�a�l�i�d� �o�b�s�e�r�v�a�t�i�o�n�s� �w�e�r�e� �o�b�t�a�i�n�e�d� 

�f�o�r� �a�v�e�r�a�g�i�n�g�,� �t�h�a�t� �f�i�r�m� �i�s� �e�l�i�m�i�n�a�t�e�d� �f�r�o�m� �f�u�r�t�h�e�r� �c�o�n�s�i�d�e�r�a�t�i�o�n�.� �F�o�r� �i�n�d�u�s�t�r�i�a�l�s� �a�n�d� 

�u�t�i�l�i�t�i�e�s�,� �P�O�R� �i�s� �t�h�e� �f�i�v�e� �y�e�a�r� �s�u�m� �o�f� �C�O�M�P�U�S�T�A�T� �#�2�0� �d�i�v�i�d�e�d� �b�y� �t�h�e� �f�i�v�e� �y�e�a�r� �s�u�m� 

�o�f� �(�C�O�M�P�U�S�T�A�T� �#�1�8� �-� �C�O�M�P�U�S�T�A�T� �#�1�9�)�.� �F�r�o�m� �t�h�e� �m�o�d�e�l� �d�e�v�e�l�o�p�e�d� �i�n� �C�h�a�p�t�e�r� �3�,� 

�P�O�R� �a�n�d� �d�e�b�t� �r�a�t�i�o� �s�h�o�u�l�d� �b�e� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d�.� �T�h�e�r�e�f�o�r�e�,� �P�O�R� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �n�e�g�-� 

�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �E�Q�R� �i�n� �t�h�e� �s�e�c�o�n�d� �e�q�u�a�t�i�o�n�,� �i�f� �s�i�m�u�l�t�a�n�e�i�t�y� �e�x�i�s�t�s�.� 

�E�Q�R� �-� �t�h�e� �f�i�r�m ��s� �e�q�u�i�t�y� �r�a�t�i�o�:� �T�h�i�s� �i�s� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �i�n� �t�h�e� �s�e�c�o�n�d� �e�q�u�a�t�i�o�n� �a�n�d� 

�a�n� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �i�n� �t�h�e� �f�i�r�s�t�.� �F�o�l�l�o�w�i�n�g� �B�r�a�d�l�e�y�,� �J�a�r�r�e�l�l�,� �a�n�d� �K�i�m� �(�1�9�8�4�)�,� �E�Q�R� 
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�i�s� �m�e�a�s�u�r�e�d� �a�s� �t�h�e� �2�0�-�y�e�a�r� �a�v�e�r�a�g�e� �o�f� �t�h�e� �m�a�r�k�e�t� �v�a�l�u�e� �o�f� �e�q�u�i�t�y� �o�v�e�r� �t�h�e� �s�u�m� �o�f� �t�h�e� 

�m�a�r�k�e�t� �v�a�l�u�e� �o�f� �e�q�u�i�t�y� �a�n�d� �t�h�e� �b�o�o�k� �v�a�l�u�e� �o�f� �l�o�n�g� �t�e�r�m� �d�e�b�t�.� �A�g�a�i�n�,� �s�i�n�c�e� �t�h�e� �s�a�m�p�l�e� 

�i�s� �p�o�o�l�e�d�,� �y�e�a�r�s� �1�9�7�0� �t�h�r�o�u�g�h� �1�9�8�6� �a�r�e� �u�s�e�d� �t�o� �c�a�l�c�u�l�a�t�e� �E�Q�R� �f�o�r� �1�9�8�6�;� �s�i�m�i�l�a�r�l�y�,� �1�9�7�0� 

�t�h�r�o�u�g�h� �1�9�8�7� �a�r�e� �u�s�e�d� �f�o�r� �1�9�8�7� �a�n�d� �1�9�7�0� �t�h�r�o�u�g�h� �1�9�8�8� �a�r�e� �u�s�e�d� �f�o�r� �1�9�8�8�.� �T�h�e� �d�a�t�a� 

�c�o�m�e�s� �f�r�o�m� �t�h�e� �1�9�8�9� �C�O�M�P�U�S�T�A�T� �d�a�t�a�b�a�s�e�,� �s�o� �t�h�e� �a�v�e�r�a�g�i�n�g� �p�r�o�c�e�s�s� �a�l�w�a�y�s� �h�a�s� �l�e�s�s� 

�t�h�a�n� �2�0� �o�b�s�e�r�v�a�t�i�o�n�s� �-� �1�7� �f�o�r� �1�9�8�6�,� �1�8� �f�o�r� �1�9�8�7� �a�n�d� �1�9� �f�o�r� �1�9�8�8�.� �E�Q�R� �i�s� �t�h�e� �p�r�o�d�u�c�t� �o�f� 

�C�O�M�P�U�S�T�A�T� �#�2�4� �a�n�d� �C�o�m�p�u�s�t�a�t� �#�2�5� �d�i�v�i�d�e�d� �b�y� �t�h�e� �s�u�m� �o�f� �t�h�e� �s�a�m�e� �p�r�o�d�u�c�t� �a�n�d� 

�C�O�M�P�U�S�T�A�T� �#�9�.� �F�o�l�l�o�w�i�n�g� �t�h�e� �a�r�g�u�m�e�n�t� �f�o�r� �P�O�R� �a�b�o�v�e�,� �E�Q�R� �i�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�o� �b�e� 

�n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �P�O�R� �i�n� �t�h�e� �f�i�r�s�t� �e�q�u�a�t�i�o�n� �i�n� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �s�i�m�u�l�t�a�n�e�i�t�y�.� 

�I�N�S� �-� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �i�n�s�i�d�e�r� �h�o�l�d�i�n�g�:� �R�o�z�e�f�f� �u�s�e�s� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �s�t�o�c�k� �h�e�l�d� �b�y� �i�n�s�i�d�e�r�s� 

�a�s� �r�e�p�o�r�t�e�d� �i�n� �V�a�l�u�e� �L�i�n�e� �i�n� �h�i�s� �s�t�u�d�y�.� �A� �m�o�r�e� �a�c�c�u�r�a�t�e� �m�e�a�s�u�r�e� �i�s� �u�s�e�d� �i�n� �t�h�i�s� �d�i�s�s�e�r�-� 

�t�a�t�i�o�n�.� �T�h�e� �a�c�t�u�a�l� �n�u�m�b�e�r� �o�f� �s�h�a�r�e�s� �h�e�l�d� �b�y� �i�n�s�i�d�e�r�s� �i�n� �t�h�e� �g�i�v�e�n� �y�e�a�r� �i�s� �o�b�t�a�i�n�e�d� �f�r�o�m� 

�t�h�e� �p�r�o�x�y� �s�t�a�t�e�m�e�n�t� �f�o�r� �t�h�a�t� �y�e�a�r� �a�n�d� �t�h�i�s� �n�u�m�b�e�r� �i�s� �t�h�e�n� �d�i�v�i�d�e�d� �b�y� �t�h�e� �n�u�m�b�e�r� �o�f� 

�s�h�a�r�e�s� �o�u�t�s�t�a�n�d�i�n�g� �d�u�r�i�n�g� �t�h�a�t� �y�e�a�r� �(�C�O�M�P�U�S�T�A�T� �#�2�5�)�.� �T�h�e� �h�i�g�h�e�r� �t�h�e� �i�n�s�i�d�e�r� �h�o�l�d�-� 

�i�n�g�,� �t�h�e� �l�o�w�e�r� �t�h�e� �a�g�e�n�c�y� �c�o�s�t�s� �o�f� �e�q�u�i�t�y� �a�n�d� �t�h�e� �l�e�s�s� �t�h�e� �n�e�e�d� �f�o�r� �d�i�v�i�d�e�n�d�s� �a�s� �a� �m�e�a�n�s� 

�t�o� �c�o�n�t�r�o�l�l�i�n�g� �t�h�e�s�e� �c�o�s�t�s�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �I�N�S� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� 

�P�O�R�.� 

�L�N�S�H� �-� �T�h�e� �l�o�g�a�r�i�t�h�m� �o�f� �t�h�e� �n�u�m�b�e�r� �o�f� �s�h�a�r�e�h�o�l�d�e�r�s�:� �T�h�i�s� �v�a�r�i�a�b�l�e� �i�s� �t�a�k�e�n� �d�i�r�e�c�t�l�y� 

�f�r�o�m� �t�h�e� �C�O�M�P�U�S�T�A�T� �d�a�t�a�b�a�s�e� �i�n� �t�h�e� �f�o�r�m� �o�f� �t�h�e� �n�u�m�b�e�r� �o�f� �s�h�a�r�e�h�o�l�d�e�r�s� 

�(�C�O�M�P�U�S�T�A�T� �#�1�0�0�)�.� �T�h�e� �n�a�t�u�r�a�l� �l�o�g� �i�s� �t�h�e�n� �t�a�k�e�n� �t�o� �c�o�r�r�e�c�t� �f�o�r� �s�c�a�l�e� �e�f�f�e�c�t�s�.� �T�h�e� 

�g�r�e�a�t�e�r� �t�h�e� �n�u�m�b�e�r� �o�f� �s�h�a�r�e�h�o�l�d�e�r�s�,� �t�h�e� �g�r�e�a�t�e�r� �t�h�e� �d�i�s�p�e�r�s�i�o�n� �o�f� �o�w�n�e�r�s�h�i�p�,� �t�h�e� �l�e�s�s� �e�f�-� 

�f�e�c�t�i�v�e� �t�h�e� �m�o�n�i�t�o�r�i�n�g�,� �t�h�e� �h�i�g�h�e�r� �t�h�e� �a�g�e�n�c�y� �c�o�s�t�s� �o�f� �e�q�u�i�t�y�,� �a�n�d� �t�h�e� �h�i�g�h�e�r� �t�h�e� �d�i�v�i�d�e�n�d� 

�p�a�y�o�u�t� �n�e�e�d�e�d� �t�o� �i�n�d�u�c�e� �c�a�p�i�t�a�l� �m�a�r�k�e�t� �m�o�n�i�t�o�r�i�n�g�.� �T�h�u�s�,� �L�N�S�H� �a�n�d� �P�O�R� �a�r�e� �e�x�-� 

�p�e�c�t�e�d� �t�o� �b�e� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d�.� 

�D�a�t�a� �a�n�d� �R�e�s�u�l�t�s� �8�0



�V�R�E�T� �-� �t�h�e� �v�a�r�i�a�n�c�e� �o�f� �s�t�o�c�k� �r�e�t�u�r�n�s�:� �T�h�i�s� �i�s� �o�n�e� �o�f� �t�h�e� �t�w�o� �i�n�s�t�r�u�m�e�n�t�a�l� �v�a�r�i�a�b�l�e�s� �t�h�a�t� 

�p�r�o�x�y� �f�o�r� �f�l�o�t�a�t�i�o�n� �c�o�s�t�s�,� �t�h�e� �o�t�h�e�r� �b�e�i�n�g� �L�N�A�S�T�,� �t�h�e� �l�o�g� �o�f� �a�s�s�e�t� �s�i�z�e�.� �T�h�e� �d�a�i�l�y� �r�e�t�u�r�n� 

�s�t�r�e�a�m� �f�o�r� �a� �p�e�r�i�o�d� �o�f� �f�i�v�e� �y�e�a�r�s� �p�r�e�c�e�d�i�n�g� �a�n�d� �i�n�c�l�u�d�i�n�g� �t�h�e� �y�e�a�r� �i�n� �q�u�e�s�t�i�o�n� �i�s� �d�r�a�w�n� 

�f�r�o�m� �t�h�e� �C�R�S�P� �t�a�p�e�s� �a�n�d� �t�h�e� �v�a�r�i�a�n�c�e� �c�a�l�c�u�l�a�t�e�d�.� �N�o�t�e� �t�h�a�t� �t�h�i�s� �i�s� �t�h�e� �v�a�r�i�a�n�c�e� �o�f� �t�o�t�a�l� 

�r�e�t�u�r�n�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �f�o�r� �1�9�8�6�,� �t�h�e� �r�e�t�u�r�n� �s�t�r�e�a�m� �u�s�e�d� �r�u�n�s� �f�r�o�m� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �J�a�n�-� 

�u�a�r�y� �1�9�8�2� �t�o� �t�h�e� �e�n�d� �o�f� �D�e�c�e�m�b�e�r� �1�9�8�6�.� �I�f� �l�e�s�s� �t�h�a�n� �f�i�f�t�y� �o�b�s�e�r�v�a�t�i�o�n�s� �f�o�r� �a� �f�i�r�m� �w�e�r�e� 

�a�v�a�i�l�a�b�l�e� �d�u�r�i�n�g� �t�h�i�s� �p�e�r�i�o�d�,� �t�h�e� �f�i�r�m� �w�a�s� �d�r�o�p�p�e�d� �f�r�o�m� �c�o�n�s�i�d�e�r�a�t�i�o�n�.� �F�o�l�l�o�w�i�n�g� �B�o�o�t�h� 

�a�n�d� �S�m�i�t�h� �(�1�9�8�6�)�,� �t�h�e� �l�a�r�g�e�r� �t�h�e� �v�a�r�i�a�n�c�e� �o�f� �r�e�t�u�r�n�s�,� �t�h�e� �l�a�r�g�e�r� �t�h�e� �d�e�g�r�e�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� 

�a�s�y�m�m�e�t�r�y� �a�n�d� �t�h�e� �g�r�e�a�t�e�r� �t�h�e� �e�f�f�o�r�t� �e�x�p�e�n�d�e�d� �b�y� �i�n�v�e�s�t�m�e�n�t� �b�a�n�k�e�r�s� �i�n� �r�e�s�o�l�v�i�n�g� �t�h�i�s� 

�a�s�y�m�m�e�t�r�y�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �g�r�e�a�t�e�r� �t�h�e� �c�o�s�t� �t�o� �t�h�e� �i�s�s�u�i�n�g� �f�i�r�m�.� �T�h�u�s� �V�R�E�T� �i�s� �a� 

�p�r�o�x�y� �m�e�a�s�u�r�e� �f�o�r� �i�s�s�u�a�n�c�e� �c�o�s�t�s� �a�n�d� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �P�O�R�.� 

�L�N�A�S�T� �-� �t�h�e� �l�o�g�a�r�i�t�h�m� �o�f� �a�s�s�e�t� �s�i�z�e�:� �T�h�i�s� �i�s� �t�h�e� �n�a�t�u�r�a�l� �l�o�g� �o�f� �a� �f�i�v�e� �y�e�a�r� �a�v�e�r�a�g�e� �u�p� �t�o� 

�a�n�d� �i�n�c�l�u�d�i�n�g� �t�h�e� �y�e�a�r� �i�n� �q�u�e�s�t�i�o�n� �a�n�d� �i�s� �a� �s�e�c�o�n�d� �p�r�o�x�y� �f�o�r� �i�s�s�u�a�n�c�e� �c�o�s�t�s�.� �B�o�o�t�h� �a�n�d� 

�S�m�i�t�h� �(�1�9�8�6�)� �u�s�e� �t�h�e� �l�o�g� �o�f� �i�s�s�u�e� �s�i�z�e� �a�n�d� �h�y�p�o�t�h�e�s�i�z�e� �t�h�a�t�,� �d�u�e� �t�o� �s�c�a�l�e� �e�f�f�e�c�t�s�,� �i�s�s�u�a�n�c�e� 

�c�o�s�t�s� �w�i�l�l� �b�e� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �s�i�z�e�.� �H�o�w�e�v�e�r�,� �i�t� �i�s� �a�l�s�o� �a�r�g�u�a�b�l�e� �t�h�a�t� �i�n�f�o�r�m�a�t�i�o�n� 

�a�s�y�m�m�e�t�r�y� �a�n�d�,� �c�o�n�s�e�q�u�e�n�t�l�y�,� �i�s�s�u�a�n�c�e� �c�o�s�t�s� �w�i�l�l� �b�e� �l�o�w�e�r� �f�o�r� �l�a�r�g�e�r� �f�i�r�m�s� �s�i�m�p�l�y� �b�e�-� 

�c�a�u�s�e� �o�f� �g�r�e�a�t�e�r� �t�r�a�d�i�n�g� �a�c�t�i�v�i�t�y� �i�n� �l�a�r�g�e� �f�i�r�m� �s�e�c�u�r�i�t�i�e�s�.� �A�g�a�i�n�,� �d�u�e� �t�o� �s�c�a�l�e� �e�f�f�e�c�t�s�,� �i�t� �i�s� 

�u�n�l�i�k�e�l�y� �t�h�a�t� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �i�s� �l�i�n�e�a�r� �i�n� �r�a�w� �a�s�s�e�t�s�,� �h�e�n�c�e� �t�h�e� �l�o�g� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�.� 

�F�o�r� �e�x�a�m�p�l�e�,� �L�N�A�S�T� �f�o�r� �1�9�8�6� �i�s� �t�h�e� �n�a�t�u�r�a�l� �l�o�g� �o�f� �(�t�h�e� �s�u�m� �o�f� �C�O�M�P�U�S�T�A�T� �#�6� �f�r�o�m� 

�1�9�8�2� �t�h�r�o�u�g�h� �1�9�8�6� �d�i�v�i�d�e�d� �b�y� �5�)�.� �L�N�A�S�T� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �P�O�R�.� 

�G�R� �-� �r�a�t�i�o� �o�f� �f�o�r�e�c�a�s�t� �g�r�o�w�t�h� �i�n� �e�q�u�i�t�y� �t�o� �f�o�r�e�c�a�s�t� �r�e�t�u�r�n� �o�n� �e�q�u�i�t�y�:� �F�o�r�e�c�a�s�t� �e�q�u�i�t�y� 

�g�r�o�w�t�h� �i�s� �t�a�k�e�n� �d�i�r�e�c�t�l�y� �f�r�o�m� �t�h�e� �V�a�l�u�e� �L�i�n�e� �I�n�v�e�s�t�m�e�n�t� �S�u�r�v�e�y� �a�n�d� �i�s� �t�h�e� �f�i�v�e� �y�e�a�r� 

�f�o�r�e�c�a�s�t�.� �T�h�u�s�,� �f�o�r� �1�9�8�6�,� �t�h�e� �f�o�r�e�c�a�s�t� �g�r�o�w�t�h� �i�s� �f�o�r� �t�h�e� �p�e�r�i�o�d� �1�9�8�6�-�1�9�9�1�.� �T�h�e� �f�o�r�e�c�a�s�t� 

�r�e�t�u�r�n� �o�n� �e�q�u�i�t�y� �i�s� �a�l�s�o� �t�a�k�e�n� �f�r�o�m� �V�a�l�u�e� �L�i�n�e� �a�n�d� �c�a�l�c�u�l�a�t�e�d� �a�s� �t�h�e� �q�u�o�t�i�e�n�t� �o�f� �f�i�v�e�-�y�e�a�r� 

�D�a�t�a� �a�n�d� �R�e�s�u�l�t�s� �8�1



�f�o�r�e�c�a�s�t� �e�a�r�n�i�n�g�s� �p�e�r� �s�h�a�r�e� �a�n�d� �b�o�o�k� �v�a�l�u�e� �p�e�r� �s�h�a�r�e�.� �®� �F�r�o�m� �t�h�e� �m�o�d�e�l� �i�n� �C�h�a�p�t�e�r� �3�,� 

�t�h�e� �m�i�n�i�m�u�m� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �p�a�y�o�u�t� �r�a�t�e� �i�s� �o�n�e� �l�e�s�s� �t�h�e� �r�a�t�i�o� �o�f� �g�r�o�w�t�h� �t�o� �r�e�t�u�r�n� �o�n� 

�e�q�u�i�t�y�.� �T�h�u�s�,� �G�R� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �P�O�R�.� 

�A�D�R�D� �.�-� �t�h�e� �f�i�r�m ��s� �a�d�v�e�r�t�i�s�i�n�g� �a�n�d� �R�&�D� �e�x�p�e�n�d�i�t�u�r�e�:� �A�s� �i�n� �B�r�a�d�l�e�y�,� �J�a�r�r�e�l�l� �a�n�d� �K�i�m�,� 

�t�h�i�s� �i�s� �t�h�e� �s�u�m� �o�f� �a�n�n�u�a�l� �a�d�v�e�r�t�i�s�i�n�g� �p�l�u�s� �r�e�s�e�a�r�c�h� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �e�x�p�e�n�s�e�s� �d�i�v�i�d�e�d� �b�y� 

�a�n�n�u�a�l� �n�e�t� �s�a�l�e�s�.� �D�u�e� �t�o� �t�h�e� �l�i�m�i�t�e�d� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �t�h�e�s�e� �i�t�e�m�s� �o�n� �t�h�e� �C�O�M�P�U�S�T�A�T� 

�t�a�p�e�s� �a�n�d� �i�n� �v�i�e�w� �o�f� �t�h�e� �s�m�a�l�l�e�r� �s�a�m�p�l�e� �s�i�z�e�,� �a� �f�i�v�e�-�y�e�a�r� �a�v�e�r�a�g�i�n�g� �p�e�r�i�o�d� �i�s� �u�s�e�d� �h�e�r�e� 

�i�n�s�t�e�a�d� �o�f� �t�h�e� �t�e�n� �y�e�a�r�s� �u�s�e�d� �b�y� �B�r�a�d�l�e�y�,� �J�a�r�r�e�l�l� �a�n�d� �K�i�m�.� �T�h�u�s� �A�D�R�D� �=� 

�(�C�O�M�P�U�S�T�A�T� �#�4�5� �+� �C�O�M�P�U�S�T�A�T� �#�4�6�)�/� �C�O�M�P�U�S�T�A�T� �#�6�,� �w�h�e�r�e� �b�o�t�h� �n�u�m�e�r�a�t�o�r� 

�a�n�d� �d�e�n�o�m�i�n�a�t�o�r� �a�r�e� �f�i�v�e�-�y�e�a�r� �a�v�e�r�a�g�e�s�.� �A�s� �b�e�f�o�r�e�,� �1�9�8�2� �t�h�r�o�u�g�h� �1�9�8�6� �i�s� �u�s�e�d� �f�o�r� �t�h�e� 

�1�9�8�6� �a�v�e�r�a�g�e�.� �T�h�i�s� �v�a�r�i�a�b�l�e� �i�s� �u�n�a�v�a�i�l�a�b�l�e� �f�o�r� �b�a�n�k�s� �a�n�d� �u�t�i�l�i�t�i�e�s�.� �A�c�c�o�r�d�i�n�g� �t�o� �M�y�e�r�s� 

�(�1�9�7�7�)� �a�d�v�e�r�t�i�s�i�n�g� �a�n�d� �R�&�D� �e�x�p�e�n�s�e�s� �a�r�e� �d�i�s�c�r�e�t�i�o�n�a�r�y�.� �T�h�e�y� �c�r�e�a�t�e� �a�s�s�e�t�s� �t�h�a�t� �m�a�y� �b�e� 

�v�i�e�w�e�d� �a�s� �o�p�t�i�o�n�s�,� �w�h�i�c�h� �w�i�l�l� �b�e� �e�x�e�r�c�i�s�e�d� �o�r� �n�o�t� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �f�i�r�m ��s� �f�i�n�a�n�c�i�a�l� �w�e�l�l�-� 

�b�e�i�n�g�.� �T�h�u�s� �t�h�e� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e�s�e� �a�s�s�e�t�s� �a�r�e� �h�i�g�h�e�r� �t�h�a�n� �t�h�o�s�e� �f�o�r� 

�o�t�h�e�r� �a�s�s�e�t�s�.� �T�h�e�r�e�f�o�r�e� �A�D�R�D� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �d�e�b�t� �l�e�v�e�l�s� �a�n�d� 

�p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �E�Q�R�.� 

�S�I�G�M�A� �-� �f�i�r�m� �v�o�l�a�t�i�l�i�t�y�:� �A�s� �i�n� �B�r�a�d�l�e�y�,� �J�a�r�r�e�l�l�,� �a�n�d� �K�i�m�,� �S�I�G�M�A� �i�s� �c�a�l�c�u�l�a�t�e�d� �a�s� �t�h�e� 

�s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n� �o�f� �t�h�e� �f�i�r�s�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �a�n�n�u�a�l� �e�a�r�n�i�n�g�s� �b�e�f�o�r�e� �i�n�t�e�r�e�s�t�,� �d�e�p�r�e�c�i�a�t�i�o�n� 

�a�n�d� �t�a�x�e�s� �o�v�e�r� �a� �2�0�-�y�e�a�r� �p�e�r�i�o�d�,� �d�i�v�i�d�e�d� �b�y� �t�h�e� �a�v�e�r�a�g�e� �v�a�l�u�e� �o�f� �t�o�t�a�l� �a�s�s�e�t�s� �o�v�e�r� �t�h�e� 

�s�a�m�e� �p�e�r�i�o�d�.� �T�h�a�t� �i�s� �S�I�G�M�A� �=� �(�T�h�e� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n� �o�f� �t�h�e� �f�i�r�s�t� �d�i�f�f�e�r�e�n�c�e� �o�f� 

�(�C�O�M�P�U�S�T�A�T� �#�1�3� �a�n�d� �C�O�M�P�U�S�T�A�T� �#�6�1�)�)� �o�v�e�r� �2�0� �y�e�a�r�s� �d�i�v�i�d�e�d� �b�y� �a�v�e�r�a�g�e� �o�f� 

�C�O�M�P�U�S�T�A�T� �#�6� �o�v�e�r� �2�0� �y�e�a�r�s�.� �S�I�G�M�A� �i�s� �a� �m�e�a�s�u�r�e� �o�f� �t�h�e� �f�i�r�m ��s� �o�p�e�r�a�t�i�n�g� �r�i�s�k� �a�n�d� 

�2�3� �N�o�t�e� �t�h�a�t� �i�t� �d�o�e�s� �n�o�t� �m�a�t�t�e�r� �w�h�e�t�h�e�r� �g�r�o�w�t�h� �i�n� �a�s�s�e�t�s� �o�r� �g�r�o�w�t�h� �i�n� �e�q�u�i�t�y� �i�s� �u�s�e�d� �i�n� �t�h�e� �c�a�l�c�u�l�a�t�i�o�n� �o�f� �G�R�.� 
�I�f� �t�h�e� �m�o�d�e�l� �i�s� �c�o�r�r�e�c�t�,� �a�n�d� �f�i�r�m�s� �s�e�e�k� �t�o� �m�a�i�n�t�a�i�n� �t�h�e�i�r� �p�r�e�f�e�r�r�e�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e�,� �t�h�e�n� �a�s�s�e�t� �g�r�o�w�t�h�,� 
�e�q�u�i�t�y� �g�r�o�w�t�h� �a�n�d� �d�e�b�t� �g�r�o�w�t�h� �a�r�e� �t�h�e� �s�a�m�e� �t�h�i�n�g�.� 
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�h�e�n�c�e� �a� �p�r�o�x�y� �f�o�r� �p�o�t�e�n�t�i�a�l� �b�a�n�k�r�u�p�t�c�y�-�r�e�l�a�t�e�d� �a�g�e�n�c�y� �c�o�s�t�s�.� �I�t� �1�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �n�e�g�a�-� 

�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �d�e�b�t� �a�n�d� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �E�Q�R�.� 

�N�D�T�S� �-� �l�e�v�e�l� �o�f� �n�o�n�-�d�e�b�t� �t�a�x� �s�h�i�e�l�d�s�:� �T�h�i�s� �i�s� �a� �n�o�n�-�a�g�e�n�c�y� �r�e�l�a�t�e�d� �v�a�r�i�a�b�l�e� �a�n�d� �i�s� �i�n�-� 

�c�l�u�d�e�d� �t�o� �e�l�i�m�i�n�a�t�e� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �m�i�s�s�i�n�g� �v�a�r�i�a�b�l�e� �b�i�a�s�.� �A�g�a�i�n�,� �a�s� �i�n� �B�r�a�d�l�e�y�,� �J�a�r�r�e�l�l�,� 

�a�n�d� �K�i�m�,� �t�h�e� �l�e�v�e�l� �o�f� �n�o�n�-�d�e�b�t� �t�a�x� �s�h�i�e�l�d�s� �i�s� �c�a�l�c�u�l�a�t�e�d� �a�s� �t�h�e� �r�a�t�i�o� �o�f� �t�h�e� �2�0�-�y�e�a�r� �s�u�m� 

�o�f� �a�n�n�u�a�l� �d�e�p�r�e�c�i�a�t�i�o�n� �p�l�u�s� �i�n�v�e�s�t�m�e�n�t� �t�a�x� �c�r�e�d�i�t�s� �d�i�v�i�d�e�d� �b�y� �a�n�n�u�a�l� �e�a�r�n�i�n�g�s� �b�e�f�o�r�e� �i�n�-� 

�t�e�r�e�s�t�,� �d�e�p�r�e�c�i�a�t�i�o�n� �a�n�d� �t�a�x�e�s� �o�v�e�r� �t�h�e� �s�a�m�e� �p�e�r�i�o�d�.� �T�h�a�t� �i�s�,� �N�D�T�S� �=� �(�2�0�-�y�e�a�r� �a�v�e�r�a�g�e� 

�o�f� �C�O�M�P�U�S�T�A�T� �#�1�4� �a�n�d� �#�5�1�)� �/� �(�2�0�-�y�e�a�r� �a�v�e�r�a�g�e� �o�f� �C�O�M�P�U�S�T�A�T� �#�1�3� �a�n�d� �#�6�1�)�.� �T�h�i�s� 

�v�a�r�i�a�b�l�e� �i�s� �u�n�a�v�a�i�l�a�b�l�e� �f�o�r� �b�a�n�k�s�.� �T�h�e� �r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �N�D�T�S� �a�n�d� �E�Q�R� �m�a�y� �b�e� �p�o�s�i�t�i�v�e� 

�o�r� �n�e�g�a�t�i�v�e�.� �A�c�c�o�r�d�i�n�g� �t�o� �D�e�A�n�g�e�l�o� �a�n�d� �M�a�s�u�l�i�s� �(�1�9�8�0�)� �n�o�n�-�d�e�b�t� �t�a�x� �s�h�i�e�l�d�s� �s�u�b�s�t�i�t�u�t�e� 

�f�o�r� �d�e�b�t� �t�a�x� �s�h�i�e�l�d�s� �a�n�d� �s�o� �t�h�e� �h�i�g�h�e�r� �N�D�T�S� �i�s� �t�h�e� �l�o�w�e�r� �s�h�o�u�l�d� �b�e� �t�h�e� �d�e�b�t� �r�a�t�i�o� �a�n�d� 

�t�h�e� �h�i�g�h�e�r� �E�Q�R�.� �F�o�l�l�o�w�i�n�g� �S�c�o�t�t� �(�1�9�7�6�)� �f�i�r�m�s� �w�i�t�h� �l�a�r�g�e� �i�n�v�e�s�t�m�e�n�t�s� �i�n� �t�a�n�g�i�b�l�e� �a�s�s�e�t�s� 

�w�i�l�l� �h�a�v�e� �l�a�r�g�e� �d�e�p�r�e�c�i�a�t�i�o�n� �a�n�d� �i�n�v�e�s�t�m�e�n�t� �t�a�x� �c�r�e�d�i�t�s�,� �l�e�a�d�i�n�g� �t�o� �l�a�r�g�e� �n�o�n�-�d�e�b�t� �t�a�x� 

�s�h�i�e�l�d�s�.� �D�e�b�t� �s�e�c�u�r�e�d� �b�y� �t�h�e�s�e� �a�s�s�e�t�s� �w�i�l�l� �b�e� �l�e�s�s� �r�i�s�k�y� �a�n�d� �t�h�e� �f�i�r�m� �c�a�n� �h�a�v�e� �a� �h�i�g�h�e�r� 

�d�e�b�t� �l�e�v�e�l�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �N�D�T�S� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �E�Q�R�.� �T�h�e� �i�s�s�u�e� 

�c�a�n� �o�n�l�y� �b�e� �r�e�s�o�l�v�e�d� �e�m�p�i�r�i�c�a�l�l�y�.� 

�T�o� �t�e�s�t� �t�h�e� �m�a�i�n� �h�y�p�o�t�h�e�s�i�s� �o�f� �t�h�e� �s�t�u�d�y� �t�h�a�t� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �s�i�m�u�l�t�a�n�e�i�t�y� �i�s� �a� �f�u�n�c�t�i�o�n� 

�o�f� �i�n�d�u�s�t�r�y� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� �t�h�e� �t�o�t�a�l� �s�a�m�p�l�e� �i�s� �s�e�p�a�r�a�t�e�d� �i�n�t�o� �t�w�o� �s�u�b�s�a�m�p�l�e�s� �o�n� �t�h�e� �b�a�-� 

�s�i�s� �o�f� �t�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �n�o�n�-�d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m�s� �f�o�r� �c�o�n�t�r�o�l�l�i�n�g� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� 

�T�h�e� �n�o�n�-�d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m�s� �c�o�n�s�i�d�e�r�e�d� �a�r�e� �t�h�e� �t�h�r�e�a�t� �o�f� �t�a�k�e�o�v�e�r� �a�n�d� �i�n�c�e�n�t�i�v�e�-�b�a�s�e�d� 

�c�o�m�p�e�n�s�a�t�i�o�n� �p�a�c�k�a�g�e�.� �F�i�r�m�s� �w�i�t�h� �a�n� �o�u�t�s�i�d�e� �s�h�a�r�e�h�o�l�d�e�r� �w�i�t�h� �a�b�o�v�e� �5�%� �s�t�o�c�k� �o�w�n�e�r�-� 

�s�h�i�p� �a�n�d� �i�n�c�e�n�t�i�v�e�-�b�a�s�e�d� �c�o�m�p�e�n�s�a�t�i�o�n� �a�b�o�v�e� �t�h�e� �s�a�m�p�l�e� �m�e�a�n� �a�r�e� �p�l�a�c�e�d� �i�n� �t�h�e� �h�i�g�h� 

�s�u�b�s�a�m�p�l�e�.� �F�i�r�m�s� �w�i�t�h� �o�u�t�s�i�d�e� �s�t�o�c�k�h�o�l�d�e�r�s� �w�i�t�h� �l�e�s�s� �t�h�a�n� �5�%� �s�t�o�c�k� �o�w�n�e�r�s�h�i�p� �a�n�d� 

�i�n�c�e�n�t�i�v�e�-�b�a�s�e�d� �c�o�m�p�e�n�s�a�t�i�o�n� �b�e�l�o�w� �t�h�e� �m�e�a�n� �a�r�e� �p�l�a�c�e�d� �i�n� �t�h�e� �l�o�w� �s�u�b�s�a�m�p�l�e�.� �A�s� �d�i�s�-� 
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�c�u�s�s�e�d� �i�n� �C�h�a�p�t�e�r� �4�,� �s�i�m�u�l�t�a�n�e�i�t�y� �i�s� �e�x�p�e�c�t�e�d� �f�o�r� �t�h�e� �l�o�w� �s�u�b�s�a�m�p�l�e� �b�u�t� �n�o�t� �f�o�r� �t�h�e� �h�i�g�h� 

�o�n�e�.� �T�h�e� �m�e�a�s�u�r�e�m�e�n�t� �o�f� �t�h�e� �t�w�o� �s�e�p�a�r�a�t�i�n�g� �v�a�r�i�a�b�l�e�s� �i�s� �d�e�s�c�r�i�b�e�d� �b�e�l�o�w�.� 

�T�K�E� �-� �t�h�r�e�a�t� �o�f� �t�a�k�e�o�v�e�r�:� �A�l�l� �s�t�o�c�k�h�o�l�d�e�r�s� �w�h�o� �o�w�n� �m�o�r�e� �t�h�a�n� �0�.�2� �%� �o�f� �f�i�r�m� �s�t�o�c�k� �f�o�r� 

�F�o�r�t�u�n�e� �5�0�0� �c�o�m�p�a�n�i�e�s� �a�r�e� �m�e�n�t�i�o�n�e�d� �i�n� �t�h�e� �C�D�E� �D�i�r�e�c�t�o�r�y�.� �F�i�r�m�s� �w�i�t�h� �a� �s�i�n�g�l�e� 

�s�t�o�c�k�h�o�l�d�i�n�g� �i�n� �e�x�c�e�s�s� �o�f� �5�%� �w�e�r�e� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �h�i�g�h� �s�u�b�s�a�m�p�l�e� �a�n�d� �t�h�e� �r�e�m�a�i�n�i�n�g� �i�n� 

�t�h�e� �l�o�w� �s�u�b�s�a�m�p�l�e�.� 

�C�O�M�P� �-� �i�n�c�e�n�t�i�v�e� �b�a�s�e�d� �c�o�m�p�e�n�s�a�t�i�o�n� �p�a�c�k�a�g�e�:� �T�h�i�s� �v�a�r�i�a�b�l�e� �i�s� �t�a�k�e�n� �f�r�o�m� �t�h�e� �a�n�n�u�a�l� 

�s�u�r�v�e�y� �b�y� �F�o�r�b�e�s� �m�a�g�a�z�i�n�e� �a�n�d� �i�s� �c�a�l�c�u�l�a�t�e�d� �a�s� �t�o�t�a�l� �c�o�m�p�e�n�s�a�t�i�o�n� �t�o� �t�h�e� �f�i�r�m ��s� �t�o�p� 

�e�x�e�c�u�t�i�v�e� �l�e�s�s� �t�h�e� �s�a�l�a�r�y� �c�o�m�p�o�n�e�n�t�,� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �d�i�v�i�d�e�d� �b�y� �t�o�t�a�l� �c�o�m�p�e�n�s�a�t�i�o�n�.� �T�h�i�s� 

�f�r�a�c�t�i�o�n� �1�s� �t�h�e�n� �t�h�e� �i�n�c�e�n�t�i�v�e�-�b�a�s�e�d� �c�o�m�p�o�n�e�n�t� �o�f� �c�o�m�p�e�n�s�a�t�i�o�n�.� �F�i�r�m�s� �w�i�t�h� �a�b�o�v�e� �a�v�-� 

�e�r�a�g�e� �i�n�c�e�n�t�i�v�e� �c�o�m�p�o�n�e�n�t� �a�r�e� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �h�i�g�h� �s�u�b�s�a�m�p�l�e� �a�n�d� �t�h�e� �r�e�s�t� �i�n� �t�h�e� �l�o�w� 

�s�u�b�s�a�m�p�l�e�.� 

�6�.�2�.�2�:� �R�e�s�u�l�t�s� �a�n�d� �D�i�s�c�u�s�s�i�o�n� 

�P�o�o�l�e�d� �S�a�m�p�l�e� 

�T�a�b�l�e� �1� �r�e�p�o�r�t�s� �s�u�m�m�a�r�y� �s�t�a�t�i�s�t�i�c�s� �o�f� �t�h�e� �v�a�r�i�a�b�l�e�s� �u�s�e�d� �i�n� �t�h�e� �r�e�g�r�e�s�s�i�o�n� �w�i�t�h� �t�h�e� �p�o�o�l�e�d� 

�s�a�m�p�l�e�.� �T�a�b�l�e� �2� �c�o�n�t�a�i�n�s� �t�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �v�a�r�i�o�u�s� �p�o�o�l�e�d� �r�e�g�r�e�s�s�i�o�n�s�.� �P�a�n�e�l� �A� �c�o�n�t�a�i�n�s� 

�O�L�S� �r�e�s�u�l�t�s� �o�f� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�,� �P�O�R�,� �r�e�g�r�e�s�s�e�d� �o�n� �v�a�r�i�a�b�l�e�s� �t�h�a�t� �p�r�o�x�y� �f�o�r� �t�h�e� 

�e�q�u�i�t�y� �a�g�e�n�c�y� �p�r�o�b�l�e�m�,� �i�s�s�u�a�n�c�e� �c�o�s�t�s�,� �a�n�d� �t�h�e� �m�i�n�i�m�u�m� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �p�a�y�o�u�t� �r�a�t�e�.� 

�E�x�c�e�p�t� �f�o�r� �t�h�e� �c�o�e�f�f�i�c�i�e�n�t� �o�n� �L�N�A�S�T�,� �w�h�i�c�h� �p�r�o�x�i�e�s� �f�o�r� �i�s�s�u�a�n�c�e� �c�o�s�t�s� �a�n�d� �i�s� �i�n�s�i�g�n�i�f�-� 

�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �z�e�r�o�,� �a�l�l� �t�h�e� �c�o�e�f�f�i�c�i�e�n�t�s� �a�r�e� �s�i�g�n�i�f�i�c�a�n�t� �a�n�d� �h�a�v�e� �t�h�e� �h�y�p�o�t�h�e�s�i�z�e�d� 

�D�a�t�a� �a�n�d� �R�e�s�u�l�t�s� �8�4



�s�i�g�n�.� �T�h�a�t� �i�s�,� �t�h�e� �m�o�d�i�f�i�e�d� �R�o�z�e�f�f� �h�y�p�o�t�h�e�s�i�s� �i�s� �v�a�l�i�d�a�t�e�d� �a�n�d�,� �i�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �v�a�r�i�a�b�l�e� 

�c�o�n�t�r�o�l�l�i�n�g� �f�o�r� �t�h�e� �m�i�n�i�m�u�m� �t�r�a�n�s�a�c�t�i�o�n�s� �c�o�s�t� �p�a�y�o�u�t� �i�s� �s�i�g�n�i�f�i�c�a�n�t�.� 

�P�a�n�e�l� �B� �c�o�n�t�a�i�n�s� �t�h�e� �r�e�s�u�l�t�s� �o�f� �E�Q�R� �r�e�g�r�e�s�s�e�d� �o�n� �v�a�r�i�a�b�l�e�s� �t�h�a�t� �p�r�o�x�y� �f�o�r� �t�h�e� �a�g�e�n�c�y� 

�c�o�s�t�s� �o�f� �d�e�b�t�.� �T�h�e� �r�e�g�r�e�s�s�i�o�n� �e�q�u�a�t�i�o�n� �i�s� �a�l�m�o�s�t� �i�d�e�n�t�i�c�a�l� �t�o� �t�h�e� �o�n�e� �u�s�e�d� �b�y� �B�r�a�d�l�e�y�,� 

�J�a�r�r�e�l�l�,� �a�n�d� �K�i�m�,� �t�h�e� �o�n�l�y� �d�i�f�f�e�r�e�n�c�e� �i�s� �t�h�a�t� �t�h�e� �e�q�u�i�t�y� �r�a�t�i�o� �i�s� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� 

�i�n�s�t�e�a�d� �o�f� �t�h�e� �d�e�b�t� �r�a�t�i�o�.� �S�I�G�M�A� �i�s� �t�h�e� �o�n�l�y� �v�a�r�i�a�b�l�e� �t�h�a�t� �i�s� �i�n�s�i�g�n�i�f�i�c�a�n�t�.� �A�D�R�D� �i�s� 

�s�i�g�n�i�f�i�c�a�n�t� �a�n�d� �h�a�s� �t�h�e� �e�x�p�e�c�t�e�d� �s�i�g�n�.� �N�D�T�S� �c�o�u�l�d�,� �e�x� �a�n�t�e�,� �h�a�v�e� �e�i�t�h�e�r� �s�i�g�n� �d�e�p�e�n�d�i�n�g� 

�o�n� �w�h�e�t�h�e�r� �t�h�e� �a�r�g�u�m�e�n�t�s� �o�f� �D�e�A�n�g�e�l�o� �a�n�d� �M�a�s�u�l�i�s� �(�1�9�8�0�)� �o�r� �S�c�o�t�t� �(�1�9�7�6�)� �w�e�r�e� �b�e�i�n�g� 

�v�a�l�i�d�a�t�e�d�.� �N�D�T�S� �h�a�s� �a� �s�i�g�n�i�f�i�c�a�n�t� �n�e�g�a�t�i�v�e� �c�o�e�f�f�i�c�i�e�n�t�,� �a�f�f�i�r�m�i�n�g� �S�c�o�t�t ��s� �t�h�e�o�r�y!"�.� 

�P�a�n�e�l� �C� �r�e�p�o�r�t�s� �t�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �3�S�L�S� �r�e�g�r�e�s�s�i�o�n�.� �A�l�l� �t�h�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �h�a�v�e� �t�h�e� 

�s�a�m�e� �s�i�g�n�s� �a�n�d� �s�i�g�n�i�f�i�c�a�n�c�e� �a�s� �t�h�e�y� �d�i�d� �i�n� �t�h�e� �O�L�S� �r�e�g�r�e�s�s�i�o�n�s� �i�n� �P�a�n�e�l�s� �A� �a�n�d� �B�.� 

�H�o�w�e�v�e�r�,� �t�h�e� �c�o�e�f�f�i�c�i�e�n�t�s� �o�n� �b�o�t�h� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s�,� �P�O�R� �a�n�d� �E�Q�R�,� �a�r�e� �i�n�s�i�g�n�i�f�-� 

�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �z�e�r�o�.� �T�h�i�s� �i�s� �n�o�t� �c�o�n�t�r�a�r�y� �t�o� �w�h�a�t� �w�a�s� �h�y�p�o�t�h�e�s�i�z�e�d� �i�n� �t�h�e� �e�m�p�i�r�-� 

�i�c�a�l� �f�r�a�m�e�w�o�r�k� �i�n� �C�h�a�p�t�e�r� �4�.� �T�h�e� �d�i�v�i�d�e�n�d� �a�n�d� �c�a�p�i�t�a�l� �s�t�r�u�c�t�u�r�e� �d�e�c�i�s�i�o�n�s�,� �i�n� �a�n� �a�g�e�n�c�y� 

�f�r�a�m�e�w�o�r�k�,� �a�p�p�e�a�r� �u�n�r�e�l�a�t�e�d� �f�o�r� �i�n�d�u�s�t�r�i�a�l� �f�i�r�m�s� �a�s� �a� �w�h�o�l�e�;� �h�o�w�e�v�e�r�,� �t�h�e� �a�r�g�u�m�e�n�t� �o�f� 

�s�i�m�u�l�t�a�n�e�i�t�y� �w�a�s� �p�r�e�d�i�c�a�t�e�d� �o�n� �t�h�e� �d�i�v�i�d�e�n�d� �m�e�c�h�a�n�i�s�m� �b�e�i�n�g� �a�v�a�i�l�a�b�l�e� �f�o�r� �c�o�n�t�r�o�l�l�i�n�g� 

�e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�,� �h�o�l�d�i�n�g� �o�t�h�e�r� �m�e�c�h�a�n�i�s�m�s� �c�o�n�s�t�a�n�t�.� �T�h�e� �u�s�e� �o�f� �o�t�h�e�r� �m�e�c�h�a�n�i�s�m�s� 

�m�a�y� �a�l�s�o� �v�a�r�y� �a�c�r�o�s�s� �f�i�r�m�s�,� �a�n�d� �u�n�l�e�s�s� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �t�h�e�s�e� �a�l�t�e�r�n�a�t�i�v�e� �m�e�c�h�a�n�i�s�m�s� �i�s� 

�c�o�n�t�r�o�l�l�e�d� �f�o�r�,� �s�i�m�u�l�t�a�n�e�i�t�y� �b�e�t�w�e�e�n� �d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �a�n�d� �e�q�u�i�t�y� �r�a�t�i�o� �m�a�y� �n�o�t� �b�e� �f�o�u�n�d�.� 

�T�h�e� �e�v�i�d�e�n�c�e� �o�f� �t�h�e� �r�e�g�r�e�s�s�i�o�n� �d�o�e�s� �i�n�d�i�c�a�t�e�,� �h�o�w�e�v�e�r�,� �t�h�a�t� �f�i�r�m�s� �d�o� �u�s�e� �d�i�v�i�d�e�n�d�s�,� �a�t� 

�l�e�a�s�t� �t�o� �s�o�m�e� �e�x�t�e�n�t�,� �t�o� �c�o�n�t�r�o�l� �t�h�e� �a�g�e�n�c�y� �c�o�s�t�s� �o�f� �e�q�u�i�t�y�.� �T�h�e� �a�g�e�n�c�y� �a�n�d� �i�s�s�u�a�n�c�e� �c�o�s�t� 

�v�a�r�i�a�b�l�e�s� �h�a�v�e� �s�i�g�n�i�f�i�c�a�n�t� �c�o�e�f�f�i�c�i�e�n�t�s� �i�n�d�i�c�a�t�i�n�g� �t�h�a�t� �t�h�e� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t� �p�r�o�b�l�e�m� �i�s� 

�4� �B�r�a�d�l�e�y�,� �J�a�r�r�e�l�l�,� �a�n�d� �K�i�m� �(�1�9�8�4�)� �f�o�u�n�d� �s�i�m�i�l�a�r� �r�e�s�u�l�t�s�.� 
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�T�a�b�l�e� �1�.� �S�u�m�m�a�r�y� �S�t�a�t�i�s�t�i�c�s� �f�o�r� �I�n�d�u�s�t�r�i�a�l�s�:� �P�o�o�l�e�d� �S�a�m�p�l�e� 

� � 

� � 

�(�N� �=� �3�6�2�)� 

�V�a�r�i�a�b�l�e� �M�e�a�n� �S�t�d�.� �D�e�v�.� �M�i�n�i�m�u�m� �M�a�x�i�m�u�m� 

�E�Q�R� �0�.�8�2�2�3� �0�.�1�2�7�6� �0�.�4�4�3�9� �1�.�0�0�0� 

�P�O�R� �0�.�4�1�5�3� �0�.�2�4�2�7� �0�.�0�4�7�3� �1�.�9�5�4� 

�I�N�S� �0�.�0�5�0�8� �0�.�0�8�5�9� �0�.�0�0�0�6� �0�.�4�9�2�1� 

�L�N�S�H� �1�0�.�2�1�4� �1�.�1�5�3�5� �8�.�0�4�9�7� �1�4�.�7�8�6� 

�V�R�E�T� �0�.�3�8�4�3� �0�.�1�3�1�8� �0�.�1�3�7�7� �1�.�1�5�9� 

�L�N�A�S�T� �7�.�9�3�3� �1�.�0�8�5�6� �5�.�0�0�6�6� �1�1�.�3�8�5� 

�G�R� �6�4�.�7�6�4� �3�3�.�5�0�8� �-�6�8�.�8�8� �3�4�9�.�7�4� 

�A�D�R�D� �0�.�0�5�8�5� �0�.�0�4�7�3� �0�.�0�0�0�9� �0�.�2�7�8�9� 

�S�I�G�M�A� �0�.�0�4�1�2� �0�.�0�2�4�7� �0�.�0�1�0�6� �0�.�1�9�0�5� 

�N�D�T�S� �0�.�2�8�6�7� �0�.�1�1�1�8� �0�.�0�6�5�5� �0�.�5�9�3�9� 

� � 

�P�O�R� �=� �P�a�y�o�u�t� �R�a�t�e� 
�E�Q�R� �=� �E�q�u�i�t�y� �R�a�t�i�o� 
�I�N�S� �=� �I�n�s�i�d�e�r� �H�o�l�d�i�n�g� 
�L�N�S�H� �=� �L�o�g� �o�f� �t�h�e� �N�u�m�b�e�r� �o�f� �S�h�a�r�e�h�o�l�d�e�r�s� 
�V�R�E�T� �=� �V�a�r�i�a�n�c�e� �o�f� �T�o�t�a�l� �R�e�t�u�r�n�s� 
�L�N�A�S�T� �=� �L�o�g�(�A�s�s�e�t�s� �i�n� �m�i�l�l�i�o�n�s� �o�f� �d�o�l�l�a�r�s�)� 
�G�R� �=� �R�a�t�i�o� �o�f� �A�s�s�e�t� �G�r�o�w�t�h� �a�n�d� �R�e�t�u�r�n� �o�n� �E�q�u�i�t�y� 
�A�D�R�D� �=� �A�d�v�e�r�t�i�s�i�n�g� �a�n�d� �R�&�D� �E�x�p�e�n�s�e�s� 
�S�I�G�M�A� �=� �E�a�r�n�i�n�g�s� �V�o�l�a�t�i�l�i�t�y� 
�N�D�T�S� �=� �N�o�n�-�D�e�b�t� �T�a�x� �S�h�i�e�l�d� 

�D�a�t�a� �a�n�d� �R�e�s�u�l�t�s



�T�a�b�l�e� �2�.� �O�L�S� �a�n�d� �3�S�L�S� �E�s�t�i�m�a�t�e�s� �f�o�r� �I�n�d�u�s�t�r�i�a�l�s�:� �P�o�o�l�e�d� �S�a�m�p�l�e� 

� � 

� � 

� � 

�(�N� �=� �3�6�2�)� 

�P�A�N�E�L� �A� �(�O�L�S�)� 

�P�O�R� �=� �0�.�3�3�0�2� �-� �0�.�2�9�8�8� �I�N�S�* �� �+� �0�.�0�4�8�7� �L�N�S�H�. � �� �-� �0�.�2�2�4�5� �V�R�E�T � � �� �-� �0�.�0�1�5� �L�N�A�S�T� 
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�t�h�e� �d�i�v�i�d�e�n�d�-�c�a�p�i�t�a�l� �d�e�c�i�s�i�o�n� �1�s� �o�b�s�e�r�v�e�d�,� �a�s� �p�r�e�d�i�c�t�e�d�.� �F�o�r� �t�h�e� �t�o�t�a�l� �s�a�m�p�l�e� �t�h�e�r�e� �i�s� �n�o� 
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�*�*�*� �S�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �1�%� �l�e�v�e�l�.� 
�R�?� �a�d�j�u�s�t�e�d� �f�o�r� �d�e�g�r�e�e�s� �o�f� �f�r�e�e�d�o�m� 
�1�:� �T�h�e�s�e� �a�r�e� �f�i�r�m�s� �w�i�t�h� �a�n� �o�u�t�s�i�d�e� �s�h�a�r�e�h�o�l�d�e�r� �w�i�t�h� �l�e�s�s� 
�t�h�a�n� �5�%� �s�t�o�c�k� �o�w�n�e�r�s�h�i�p� �a�n�d� �m�a�n�a�g�e�r�i�a�l� �i�n�c�e�n�t�i�v�e�-�b�a�s�e�d� 
�c�o�m�p�e�n�s�a�t�i�o�n� �b�e�l�o�w� �t�h�e� �t�o�t�a�l� �s�a�m�p�l�e� �m�e�a�n� �o�f� �0�.�2�6�1�3�9�.� 
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�o�f� �f�i�r�m� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� �i�n� �p�a�r�t�i�c�u�l�a�r� �t�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �a�n�d� �u�s�e� �o�f� �m�e�c�h�a�n�i�s�m�s� �o�t�h�e�r� �t�h�a�n� 

�d�i�v�i�d�e�n�d� �p�a�y�o�u�t� �t�o� �m�o�n�i�t�o�r� �e�q�u�i�t�y� �a�g�e�n�c�y� �c�o�s�t�s�.� 

�6�.�3�:� �U�t�i�l�i�t�i�e�s� 

�6�.�3�.�1�:� �M�o�d�e�l� �S�p�e�c�i�f�i�c�a�t�i�o�n� �a�n�d� �V�a�r�i�a�b�l�e� �M�e�a�s�u�r�e�m�e�n�t� 

�T�h�e� �s�i�m�u�l�t�a�n�e�o�u�s� �e�q�u�a�t�i�o�n� �s�p�e�c�i�f�i�c�a�t�i�o�n� �f�o�r� �u�t�i�l�i�t�i�e�s� �i�s� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�a�t� �f�o�r� �i�n�d�u�s�t�r�i�a�l� 

�f�i�r�m�s� �r�e�f�l�e�c�t�i�n�g� �t�h�e� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �i�n�d�u�s�t�r�y� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �t�h�e� �f�a�c�t� �t�h�a�t� �u�t�i�l�i�t�i�e�s� �a�r�e� 

�r�e�g�u�l�a�t�e�d�.� 

�P�O�R� �=� �f�(�E�Q�R�,� �I�N�S�,� �L�N�S�H�,� �F�C�O�S�T�,� �G�R�,� �C�R�N�K�)� 

�E�Q�R� �=� �f�(�P�O�R�,� �S�I�G�M�A�,� �N�D�T�S�)� 

�w�h�e�r�e� �F�C�O�S�T� �=� �F�l�o�t�a�t�i�o�n� �c�o�s�t�s� �a�s� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �g�r�o�s�s� �p�r�o�c�e�e�d�s�,� 

�C�R�N�K� �=� �R�a�n�k�i�n�g� �o�f� �r�e�g�u�l�a�t�o�r�y� �c�o�m�m�i�s�s�i�o�n�s�.� 

�A�l�l� �o�t�h�e�r� �v�a�r�i�a�b�l�e�s� �a�r�e� �d�e�f�i�n�e�d� �a�s� �i�n� �t�h�e� �c�a�s�e� �o�f� �i�n�d�u�s�t�r�i�a�l�s�.� �A�s� �m�e�n�t�i�o�n�e�d� �e�a�r�l�i�e�r�,� �t�h�e� 

�v�a�r�i�a�b�l�e� �A�D�R�D� �i�s� �n�o�t� �r�e�p�o�r�t�e�d� �o�n� �t�h�e� �C�O�M�P�U�S�T�A�T� �t�a�p�e� �r�e�f�l�e�c�t�i�n�g� �i�n�s�i�g�n�i�f�i�c�a�n�t� �a�d�-� 

�v�e�r�t�i�s�i�n�g� �a�n�d� �R�&�D� �e�x�p�e�n�s�e�s� �a�n�d�,� �c�o�n�s�e�q�u�e�n�t�l�y�,� �i�n�s�i�g�n�i�f�i�c�a�n�t� �d�e�b�t� �a�g�e�n�c�y� �c�o�s�t�s� �o�f� 

�u�n�d�e�r�i�n�v�e�s�t�m�e�n�t�.� 

�T�h�e� �s�a�m�p�l�e� �o�f� �u�t�i�l�i�t�y� �f�i�r�m�s� �i�s� �d�r�a�w�n� �f�r�o�m� �t�h�e� �I�n�d�u�s�t�r�i�a�l� �C�O�M�P�U�S�T�A�T� �d�a�t�a�b�a�s�e� �b�y� �S�I�C� 

�C�o�d�e� �(�D�N�U�M� �=� �4�9�1�1� �o�r� �D�N�U�M� �=� �4�9�3�1�)�,� �a�n�d� �c�o�n�s�i�s�t�s� �o�f� �6�4� �f�i�r�m�s� �i�n� �1�9�8�6�,� �6�5� �f�i�r�m�s� 

�i�n� �1�9�8�7� �a�n�d� �6�7� �f�i�r�m�s� �i�n� �1�9�8�8�.� �A�l�l� �t�h�e� �v�a�r�i�a�b�l�e�s� �e�x�c�e�p�t� �C�R�N�K� �a�n�d� �F�C�O�S�T� �a�r�e� �m�e�a�s�u�r�e�d� 

�i�n� �e�x�a�c�t�l�y� �t�h�e� �s�a�m�e� �w�a�y� �a�s� �i�n� �t�h�e� �c�a�s�e� �o�f� �i�n�d�u�s�t�r�i�a�l�s� �a�n�d� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �h�a�v�e� �t�h�e� �s�a�m�e� 

�s�i�g�n�s�.� 

�D�a�t�a� �a�n�d� �R�e�s�u�l�t�s� �9�4


