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ABSTRACT 

This study extends previous work which attempted to describe why 

different managers use different accounting techniques (for financial 

reporting purposes only). The focus is on accounting changes, 

specifically depreciation changes, both to and from accelerated methods. 

Seven hypotheses are proposed. Three of them predict a negative 

relationship between a manager's use of accelerated depreciation and 

(1) the firm's debt/equity ratio, (2) the existence of a bonus plan 

based on accounting income and (3) the potential impact of a 

depreciation change on earnings. These three hypotheses are referred to 

as H(D/E), H(BONUS) and H(IMPACT), respectively. The other four 

hypotheses predict a positive relationship between a manager's use of 

accelerated depreciation and (1) firm size, (2) the degree of voting 

control exercised by insiders, (3) the strength of current earnings 

relative to the preceding year's, and (4) industry-wide barriers to 

entry. These are referred to as H(SIZE), H(CTRL), H(EPS) and H(BTE), 

respectively. 

Designating accelerated as A and straight-line as S, the 

(tax/book) depreciation changes studied are the switch from SIS to A/A 

in 1954 and the switches from A/A to A/S in 1968 and 1969. 

All seven hypotheses were jointly tested using the 1968 and 1969 

A/A to A/S changes. The 1968 multivariate results indicate varying 

degrees of support for all the hypotheses except H(BTE), while the 1969 

multivariate results support only H(D/E), H(BONUS) and H(SIZE). 
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Only five hypotheses were jointly tested with respect to the 

change from SIS in 1954 (not H[BONUS] or H[BTE]). Support is offered 

for H(SIZE), H(D/E) and H(CTRL), but not for H(EPS) or H(IMPACT). 

Further, the 1954 support is strongest when the 1968/1969 "switchback" 

firms are excluded from the aaalysis; that is, when the sample includes 

only firms which consistently used A/S as opposed to A/A both before and 

after 1968-1969. 

Additional analyses used 196~ data for firms which switched from 

A/A to A/S in 1969. These "prior year" analyses reveal little new 

information except the suggestion that the D/E ratio of the 1969 

"switchers" rose significantly in 1969 from its 1968 1eve1. 



CHAPTER 1 

INTRODUCTION 

But if you can imagine that, in wrestling with the choice of 
depreciation methods the minds of those involved in the decision 
were ever troubled by the question of which approach resulted in 
the fairer presentation of performance, you have a more lively 
imagination than have I (Johnson 1966, p. 91). 

Overview 

Over the years, competing theories and evidence have been 

offered to explain why managers prefer particular financial accounting 

methods. The most recent theory is based on the economic consequences of 

accounting method choice assuming an efficient capi tal market. This 

theory focuses on contractual and political costs and substantially 

supplants previous theories. The purpose of this study is to refine, 

extend and empirically test this theory by focusing on managers' desires 

as manifested in accounting ch~~g~~ (for financial reporting purposes 

only). Specifically, the study examines two converse changes in 

depreciation methods, both implemented by each firm in the test group in 

the following sequence: first, the change to accelerated (AC) and then 

the change back to straight line (SL). 

Correlations between (1) the type of accounting change [SL to AC 

versus AC to SL] and (2) the managers' incentives are examined. By 

comparing the incentives of managers' of switching firms to the 

corresponding incentives of managers' of non- s,d tching firms, the 

results provide a greater understanding of what motivates management to 

1 
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increase versus decrease reported earnings (even at the "cost" of a 

qualified audit opinion). 

All extant work is considered in light of theory based on 

"economic consequences," but applied specifically to accounting changes. 

Per Holthausen and Leftwich (1983, p. 77), accounting changes have 

economic consequences if they 

alter the distribution of firms' cash flows, or the wealth of 
parties who use those numbers for contracting or decision 
making. Predictions of extant theories of economic consequences 
are driven by contracting and monitoring costs associated with 
firms' contractual agreements, such as management compensation 
contracts and lending agreements, and with firms' political 
visibility. 

This "economic consequences theory" is explained and applied in 

Chapter 2. For the interested reader however, some background for this 

theory is offered in Appendix A. Moreover, this same appendix also 

offers a brief outline of the hypotheses and results of studies based on 

other descriptive theories of accounting method choice which can be con

sidered precursors of economic consequences theory. Both consistencies l 

1. For example, in this study, only firms which use AC for tax 
purposes are considered. With this in mind, the corporate personality 
theory of Sorter et al. (1966, p. 201) predicts that "conservative" 
managers will (1) choose AC for book to avoid taxjbook ambiguities and 
minimize book income, (2) be reluctant to change books from AC once 
chosen, (3) maintain low debt-equity ratios for safe solvency positions, 
and (4) take on low risk investments. Similarly, theory based on 
economic consequences predicts that managers of firms with low debt
equity ratios will take on lower risk investments and will choose and 
continue to use book AC relatively more often than managers of firms 
with high debt-equity ratios. 
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and inconsistencies 2 are evident amidst the abundance of theories 

explained in Appendix A. Construct validity problems can arise from 

attempting to distinguish between observationally equivalent theoretical 

implications. To avoid this and other problems which corne from trying 

to integrate fundamentally diffe~ent hypotheses, the scope of the 

proposed study is limited to a particular application and extension of 

the economic consequences theory only. 

Benefits of Focusing on Changes 

A sound study examining the incentives for discretionary 

accounting changes (DACs) is beneficial in that it adds to (or corrects) 

extant explanations as to why managers make accounting changes 

(specifically) and accounting choices (generally). However, another less 

obvious advantage of focusing on changes (vs. lobbying or "choice") is 

that the results are more useful in explaining the inconclusive results 

of previous studies regarding accounting changes based on earlier, 

possibly less valid theories (e. g. income smoothing studies). 

A further reason for concentrating on accounting changes is that 

the manager implementing the change is obviously not indifferent as to 

which accounting methods he/she uses at the ti~~ of change. Moreover, 

if there are significant costs associated with the change (auditor 

consistency opinion, etc.), the offsetting benefits of using the new 

2. For example, economic consequences theory predicts that when 
earnings are either (1) above the bonus plan's upper bound or (2) below 
the bonus plan's lower bound, managers will choose income decreasing 
accounting methods. The income smoothing hypothesis predicts the choice 
of income decreasing methods in case (1) and income increasing methods 
in case (2). See Healy (1985, p. 92). 
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accounting method must also be material. Neither of these points are 

necessarily true when referring to accounting "choices" in general. For 

example, a manager may have made the decision to use SL depreciation 20 

years ago (either at the time of the firm's inception or later via an 

accounting change). Presently however, the same (or new) manager may 

be completely indifferent (or even passively resistant) toward the use 

of SL. See Salamon (1984) for further explanation of how the effects of 

depreciation method choice on rate of return and bonus plan calculations 

reverse over time (subsequent to the depreciation method change). 

Why Depreciation Methods? 

Depreciation methods are the focus of this study partly because 

firms are allowed to keep separate tax and financial accounting records 

for them. Thus, the effect of income taxes can be controlled (vis-a-vis 

the case of inventory methods). Further, a large number of firms 

"double switching" appears to be a phenomena unique to depreciation 

method choice. To the author's knowledge, no other accounting method 

has been switched both to and then from, by so many firms as has AC. 

Another reason why depreciation methods are focused on is that 

significant depreciation related empirical results have already been 

obtained by Hagerman and Zmijewski (HZ) (1979, using 1975 data), 

Dhaliwal, Salamon and Smith (1982, using 1959 and 1962 data) and Niehaus 

(1984, using 1980 data). All three of these studies found evidence 

suggesting an association between depreciation method choice and firm 

size. Evidenc6 from both the Dhaliwal et al. and Niehaus studies also 

supports predicted correlations between (1) depreciation methods and 
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leverage and (2) depreciation methods and ownership structure (control). 

Further, while HZ did not examine the leverage or ownership issues, 

their results show that the depreciation method used by a firm tends to 

depend upon its degree of risk and capital intensity. This dissertation 

represents an attempt to extend the work of these previous depreciation 

choice studies into the realm of depreciation changes. 

Depreciation choice is an interesting accounting policy decision 

in its own right, and focus on it as a lone dependent variable yields 

relevant findings. For the interested reader however, Appendix B offers 

a discussion of the relationships between depreciation and other 

accounting method choices and mandates, especially in light of the 

findings of ZH (1981). 

Results 

Surrogates for managers' incentives used in this study consist 

of leverage, the extent of separation of ownership and control, the 

existence of a bonus plan based on accounting numbers, firm size, the 

industry barriers to entry, the potential impact of a depreciation 

method change on reported earnings, e.nd the "strength" of current year 

EPS vis-a-vis last year's EPS. 

The results document weak to strong predicted correlations 

between the 1968 change to SL and the following six incentives: 

leverage, control, bonus plan, firm size, and the impact on, and 

strength in, earnings. However, the results also show that only three 

of these incentives appear to explain the 1969 change to SL: leverage, 

bonus plan and firm size. The evidence for the initial 1954 change to 
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AC does not address the bonus plan or barrier to entry issue due to data 

limitations. However, it does suggest strong correlations between 

depreciation method choice in 1954 and leverage and size (depending on 

how size is measured). 

Organization of the Paper 

Chapter 2 of the paper outlines the theory and evidence 

supporting surrogates for management's motivations and the seven basic 

hypotheses to be tested. Chapter 3 provides the sources of the data and 

the statistical methods used to test these hypotheses. Chapter 4 

presents the results of these tests while Chapter 5 offers a summary and 

conclusions. 



CHAPTER 2 

THEORY AND EVIDENCE SUPPORTING SURROGATES FOR 
Mlli~AGEMENT'S MOTIVATIONS AND STATEMENT OF HYPOTHESES 

The following paragraphs discuss the variables to be observed in 

this study. These variables are firm and earnings characteristics 

proposed as surrogates for the underlying incentives which directly or 

indirectly motivate management to choose the accounting methods they do. 

Previous theory and evidence are discussed for each variable in question 

and hypotheses (in alternative form) are proposed. The seven hypotheses 

are stated so that they apply to both changes: to and from AC. Since 

the contracting and political incentives arise from conflicts between 

various groups, they can be categorized below according to these 

respective conflicts. 

The Owner-Bondholder Conflict 

Assume for now that the firm's managers are either (1) also the 

firm's owners or (2) act in the owners' best interest. Jensen and 

Meckling (1976) suggest that potential wealth transfers from bondholders 

to owners via dividend- investment policy shifts increase as a firm's 

leverage rises. Some of these potential transfers may be negative sum 

games where the absolute value of the bondholders' losses exceed the 

owners' gains. This can happen if the owner influenced manager (1) 

drops planned positive net present value projects to increase dividends 

or (2) unexpectedly accepts projects with higher variance but lower net 

7 
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present value (Holthausen 1981, p. 76). Since the Bondholders reduce 

the price of the bonds to reflect their potential losses resulting from 

these negative sum games, the owners end up losing more in firm value 

than they gain in dividend increases and risk sharing. 

Thus, as leverage increases, the owners (through their managers) 

are increasingly motivated to enter into lending agreements with 

restrictive covenants designed to reduce wealth transfers from 

bondholders to owners. These covenants often restrict the range of 

certain accounting numbers. Moreover, per Smith and Warner (1979, p. 

144), "For £ubli.£ debt issues, other than stating that they should be 

consistent with ... GAAP, covenants frequently do not specify how 

accounting numbers will be computed." And, while Leftwich (1983, p. 36) 

notes that "variations from GAAP are more frequent (and more elaborate) 

in private debt agreements than in public debt indentures," he points 

out (pp. 38-40) that many of the accounting measurements used in private 

agreements are entirely, or at least essentially, consistent with GAAP. 

Examples germane to the proposed study include depreciation methods and 

valuation of fixed assets at depreciated historical cost. 1 Furthermore, 

since the proposed study deals with accounting changes, it is important 

to note that these lending agreements require that the accounting 

numbers "be determined by GAAP in force at the date of the calculation 

('rolling' GAAP) , not at the date of issuance of the debt (,frozen' 

1. In contrast, see Maycock and Jenkins (1958, p. 226) for an 
example where depreciation expense (for net income purposes) was 
constrained to be no less than the deduction for income tax purposes. 
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GAAP)" (Leftwich 1983, p. 36). Per Holthausen (1981, p. 77), covenants 

commonly use minimum working capital and maximum leverage constraints. 2 

For example, the firm is not permitted to merge, issue new debt, 
or pay a dividend if leverage is above the specified maximum 
and/or working capital is below the stated minimum. If the firm 
violates ... working capital and leverage constraints,the firm 
is in 'technical default' which gives the bond holders the 
discretion to accelerate the maturity of the debt or renegotiate 
the contract. 

Leverage 

Thus, the more levered the firm, the greater the magni tude of 

potential bondholder-owner transfer and hence, the greater the incentive 

to enter into restrictive covenants (Smith and Warner 1979, p. 153). 

Since these covenants specify maximum leverage, the more levered the 

firm, the more likely it is to violate its leverage constraint. To avoid 

this violation, managers of highly levered firms are motivated to 

decrease and stabilize the book value of leverage by changing to (using) 

income i.ncreasing/smoothing accounting methods which increase/stabilize 

the denominator of the leverage ratio. 

2. This assertion was based on a review of American Bar 
Foundation (1971) and is consistent with the findings of Smith and 
Warner (1979, pp. 128-136). Specifically, out of 87 public debt 
indentures registered with the SEC between January, 1974, and December, 
1975, Smith and Warner (1979, p. 123) noted that 

39.1% restricted merger activities, 
90.8% restricted issuance of additional debt, 
23.0% restricted dividend payments and 
35.6% restricted disposition of assets. 

Further (p. 150), their analysis suggests that private placements have 
more detailed restrictions on firms behavior than do public issues. 
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Evidence using various leverage measures support this notion. 

For example, highly levered firms have tended to increase/stabilize 

reported income via inter- and intra-method accounting choices for oil 

and gas producing activities (Deakin [1979], Dhaliwal [1980] and Lilien 

and Pastena [1982]). Similarly, it has been shown that highly levered 

firms in general tend to capitalize R&D (Daley and Vigeland, 1983)3 

and interest costs (Bowen et al. 1981), and lobby for the right to 

continue to capitalize the latter (Dhaliwal 1982). Further, ZH (1981) 

found that leverage was positively correlated with "income strategy" as 

measured by the concurrent use of income increasing depreciation, 

inventory, investment credit and pension cost amortization methods 

(especially for smaller firms). 

On the other hand, Kelly (1985) noted only weak correlation 

between leverage and expressed opposition to FAS 8, while the results of 

the following studies on inventory method usage are mixed: Niehaus 

(1984) and Hunt (1985) both support the hypothesis, Sorter et al. (1966, 

p. 205) refutes it, while the results of Lee and Hsieh (1985) are 

ambiguous. Ignoring inventory methods however, Strickland (1981) and 

3. Bowen, Daley and Huber (1982) offered evidence of cross
sectional differences between average industry leverage levels, 
consistencies of these inter- industry differences over time, and the 
tendency of firms to move toward their industry average. Daley and 
Vige1and (1983) suggested that these different industry-specific 
"optimal" leverage levels would naturally be reflected in the leverage 
constraints of bond covenants. With this in mind, their R&D 
accounting choice model was used to compare the test group first to a 
randomly selected control group and then to a control group matched on 
size and 4-digit SIC codes. As expected, the matching process yielded 
more powerful tests re leverage, but less powerful tests re interest 
coverage and inventory of payable funds. 
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Schwartz (1982) both found that financially distressed firms made more 

DACs than healthy firms, and Schwartz provided evidence that these 

distressed firms made more income increasing DACs.4 

With regard to the choice of depreciation methods, Sorter et al. 

(1964, using 1963 data), and Dhaliwal et a1. (1982, using 1959 and 1962 

data) and Niehaus (1984, using 1980 data) all offer evidence that highly 

levered firms choose income increasing/smoothing depreciation methods. 

Based on more recent data relevant to the firms which swi tched to and 

from AC, Holthausen (1981, p. 102) was able to obtain the leverage 

constraints of the year prior to the switch-back for 43 firms, out of 

the 139 firms which switched back to SL from 1955 through 1978. 

Analyzing these constraints, he could not conclude that a large 

proportion of these 43 firms were in grave danger of violating their 

leverage constraints (Holthausen 1980, p. 115). However, he did find 

(1980, p. 116 and 1981, p. 102) that the higher the leverage (based on 

net tangible assets), the closer the firm was to its leverage constraint 

(alpha = .001). 

Based on the above theory and supportive evidence, the following 

hypothesis is proposed (Eee tvatts and Zimmerman [WZ] [1986, p. 216]): 

DEBT/EQUITY HYPOTHESIS: H(D/E). Ceteris paribus, the larger a 
firm's debt/equity ratio, the more likely the firm's manager is 
to change to, or continue to use, SL. 

Other factors relating to bond covenant constraints have been 

hypothesized in previous studies as motivations for accounting method 

4. These findings of Strickland (1981) and Schwartz (1982) are 
relevant only to the extent that leverage levels of financially 
distressed firms are relatively high. 
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choice (e. g. Bowen et al. 1981). For a discussion of these other 

factors and the reasons hypotheses are not proposed in their regard, see 

Appendix C. 

The Manager-Owner Conflict 

So far it has been assumed that the firms' managers are either 

(1) also the firms' owners or (2) act in the owners' best interest. 

However, Jensen and Meckling (1976) conclude that part (2) of this 

assumption becomes increasingly less valid as each manager's percentage 

ownership of the firm's equity claims decreases. As this happens, the 

manager-owner conflict of interests arises. 

The Separation of Ownership and Control 

The implications of the "separation of ownership and control" 

are summarized by Dhaliwal et al. (1982, pp. 42-43). 5 

Williamson (1964, 1967), and Monsen and Downs (1965) argue that 
the managers of large corporations with diffuse ownership (. . . 
MC firms) have considerable discretion in guiding the affairs of 
their firms and that this discretionary power is used to divert 

5. Per Dhaliwal et al. (1982, p. 43), this does not negate the 
plethora of evidence supporting the notion of an efficient capital 
market. 

Note that these arguments are consistent with an efficient stock 
market. In particular these arguments do not assume that 
management can influence stock returns by choosing one set of 
accounting methods over others. The arguments only assume that 
the accounting methods chosen by management can convince some of 
the firm's shareholders that management is doing a credi table 
job and thus make these shareholders unwilling to support a 
takeover. 

See Collins, Rozeff and Dhaliwal (1982, p. 42) for further explanation 
of this "modified naive investor theory" and its consistency with semi
strong capital market efficiency. 



some resources from corporate shareholders. Hindley (1970, p. 
195) argues that the current market value of the shares of MC 
firms will be smaller than their potential value if the managers 
of MC firms divert a significant amount of firm resources to 
themselves. This difference between the potential value and 
current market value of the firm's shares provides an incentive 
for an outside group to gain control of the corporation. 
Hindley (1970, pp. 199-200) and Williamson (1967, p. 13) 
hypothesize that the managers of Me firms exercise control over 
the information released regarding firm performance in an 
attempt to present the results of firm operations in a most 
favorable way. The attempt to control information is intended to 
keep current shareholders satisfied and unwilling to support any 
takeover attempts by outside groups. 
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The above arguments suggest that, compared to owner controlled 

(OC) firms, Me firms are more likely to choose accounting methods which 

increase reported income and equity. The validity of this argument is 

buffered by evidence consistent with the proposition that, compared to 

OC firms, managers of MC firms tend to have part of their compensation 

determined by bonus plans based on accounting numbers (Dhaliwal et al. 

1982, p. 44, footnote 3, and Snc.;w 1980, p. 93). 

Evidence. Using 1954-62 data, Smith (1976) provided evidence on 

the relationship between accounting method choice and corporate 

"control" (Me vs. OC). He found that MC firms tended to smooth income 

by changing accounting methods and recog::dzi.ng extraordinary gains and 

losses more often than OC firms. 

Using a subset of Smith's data set, Salamon and Smith (1979) 

found that the association between security returns and accounting 

earnings was significantly weaker for MC firms than for OC firms in 

years when management either changed accounting methods or recognized 

extraordinary items (p. 326). They also found that, in these same 

years, the MC firm's cumulative abnormal security returns (CARs) tended 
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to be negative while, in years without accounting changes or 

extraordinary items, the CARs tended to be positive (p. 327). This was 

not true for OC firms. Taken together, these findings support the 

hypothes is that managers of MC firms tend to "misrepresent" reported 

earnings via accounting methods; and that they do so more frequently in 

years of below-average stock returns than in years of above average 

stock returns. 

Snow (1980) found that firms which make income increasing 

(decreasing) DACs tend to be MC (OC) compared to non-changers. Also, 

while Niehaus (1984) and Hunt (1985) found evidence of significant 

correlations between inventory choice and the degree of manager/o,"mer 

control, similar evidence was not found by Abdel-khalik (1985, p. 438, 

footnote 12, alpha = .05). With respect to lobbying for or against FAS 

No.8, Kelly (1985) found firms' positions tended to depend on their 

manager/owner control levels. 

Also, more germane to this dissertation, based on 1959 and 1962 

data for NYSE firms, Dhaliwal et al. (1982) found that firms which used 

SL (vs. AC) tended to be MC (vs. OC). Niehaus (1984) found the same 

relationship. to a weaker degree, using 1980 data for Fortune 500 firms 

Based on the above theory and evidence, the following hypothesis is 

proposed. 

CONTROL HYPOTHESIS: H(CTRL). Ceteris paribus, the lesser the 
degree of control/monitoring exerted by owners, the more likely 
the manager is to change to, or continue to use SL. 

The more closely held the firm's voting stock, the more (less) it is 

assumed to be owner (manager) controlled/monitored. 
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Management Bonus Plans 

The owners' of firms are motivated to reduce the manager-owner 

conflict mentioned above by transforming the managers' fixed annual 

salaries via contracts which give the managers' the incentive to 

maximize the market value of common equi ty claims (e. g. stock option 

plans [SOPs)). However, Holthausen (1981, p. 81) points out "contracts 

of this type increase the costs of assuring the bondholders that their 

interests will be protected. In addition to balancing these conflicts, 

an efficient compensation package must consider tax effects and 

potential portfolio under-diversification costs to the manager." 

Further, since the risk-return balance of these SOPs depends upon the 

option's constantly fluctuating market value and time to maturity, the 

costs of continual adjustments necessary for risk-return stabilization 

limit the ability of SOPs in completely reducing the manager-owner 

conflict (Smith and Watts 1982, p. 148). 

In place of (or in conjunction with) these SOPs, firms often 

utilize management bonus plans which use numbers from financial 

statements prepared in accordance wi th GAAP. 6 The link between these 

incentive plans and accounting techniques was suggested early on by 

Lindhe (1963, p. 144) and Gagnon (1967, p. 191) and later elaborated by 

others such as Holthausen. 

6. Holthausen (1980, p. 91 panels C & D) noted that 85 (72%) of 
the 118 switchback firms with available data had stock option plans the 
year of the switchback to SL. Using the data in panel D, a chi-square 
test shows virtually no correlation between the incidence of stock 
option plans and bonus plans based on accounting numbers. 



These plans typically provide that a management compensation 
committee, which is ineligible to participate in the plans, is 
authorized by the stockholders to award a total bonus not to 
exceed an amount which is a positive function of accounting 
earnings and a negative function of capitalization. the bonuses 
often are constrained to a maximum amount determined as a 
percentage of dividends paid to stockholders, salaries paid to 
eligible managers, or a fixed dollar amount. Thus, earnings 
above some maximum have no impact on the manager's bonus. 
Furthermore, earnings often have to be above a minimum, a 
specified percentage of capitalization, before the manager 
receives any bonus (Holthausen 1981, p. 81). 
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Thus, while the manager generally has the incentive to change to 

income increasing accounting techniques, 

The manager's incentive to increase earnings by changing 
accounting techniques, which arises from these contracts, does 
not exist in all periods. If accounting earnings, both before 
and after the change, are below the minimum or above the maximum 
bounds of the compensation scheme, the change has no impact on 
compensation paid. In these cases, the manager has an incentive 
to decrease reported earnings and use the' saved' earnings in 
future periods when they can affect his compensation (Holthausen 
1981, p. 82). 

Evid~ce. For a 94 firm sample of "Fortune 250" firms with 

bonus plans based on accounting numbers, Healy (1985, p. 93) found that 

30 (32%) of these plans specified both lower and upper bounds while the 

rest specified only lower bounds. For the years from 1930 through 1980, 

Healy investigated whether, in each case, managers increased (decreased) 

reported earnings via positive (negative) net accruals. Net accruals 

were defined as earnings (adjusted to bonus plan specifications), minus 

cash flow from operations. As expected, he (p. 96) found that the mean 

standardized net accrual was greater during firm-years when earnings 

were above the lower bound and below the upper bound (if it existed) as 

compared to firm-years when earnings were below the lower bounds and/or 

above the upper bounds. Healy's results suggest that bonus plan details 
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are important in determining whether these plans affect the choice of 

accounting methods. However, 84.3% of the firm-years observed were 

cases where the existing bounds were not binding. Thus, if Healy's 

sample of 94 firms is representative of all firms with such bonus plans, 

then it can be assumed that approximately 84% of the time, the mere 

existence of a bonus plan dependent on accounting numbers would seem to 

motivate management to choose income increasing accounting methods. 

Indeed, tests of the association of the mere existence of bonus 

plans and the c~oice of, or lobbying for, accounting methods have been 

conducted by numerous researchers, but with mixed results. And while 

some of the negative results could be due to ignoring the upper and 

lower bound phenomena (about 16% of the time), they can more easily be 

explained by the fact that the accounting method in question did not 

always have an effect on the earnings figure used in the calculation of 

the bonus. For example, WZ (1978) found no association with regard to 

GPLA disclosures, but this was to be expected since these disclosures 

were only supplemental. Bowen et al. (1981) and Dhaliwal (1982) found 

no association wi th regard to accounting for interest cos ts, but this 

may be due to the fact that some plans add interest expense back to 

earnings (33.5% of Healy's firm-years). Similarly, a likely cause of 

the HZ (1979, p. 154) finding of only weak association with regard to 

accounting for investment tax credits is that m~ny plans add income tax 

expense back to earnings (52.7% of Healy's firm-years). The even weaker 

(clearly insignificant) associations HZ (1979, p. 154) and Hunt (1985, 

p. 457) found between the existence of a bonus plan and the choice of 

inventory methods were even more troublesome; they were not in the 
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hypothesized direction. The lack of control for real tax effects was 

given by HZ (1979, p. 156) as a partial explanation. In contrast, Snow 

(1980) did find that firms which made income increasing (decreasing) 

DACs did tend to have bonus plans more (less) often than firms which 

made no DAGs. However, the strong correlations Snow found between bonus 

plans and size and between size and control make this result difficult 

to interpret. 

The only interpretable direct support for the connection between 

bonus plans and QAG~ is offered by Healy (1985, p. 105) in a test he 

conducted apart from his "net accrual" analysis. Using 1968-80 data, he 

found that managers of firms with bonus plans tend to make DAGs more 

often in the year of a bonus plan introduction or modification as 

compared to other years. The only other sound empirical support for the 

connection between bonus plans and accounting method choice was offered 

by Hagerman and Zmijewski (HZ 1979, p. 154 and ZH 1981, pp. 141 and 

146). They found that, in 1975, managers of firms with (\l1ithout) bonus 

plans tended to use income increasing (decreasing) (1) depreciation 

methods, (2) pension cost amortizations rates and (3) combinations of 

four accounting methods. The depreciation related results of HZ (1979) 

are somewhat encouraging. However, only 54 (46%) of the 118 switchback 

firms with available data had an accounting based bonus (45), profit 

sharing (7) or thrift (2) plan during the year of the switchback 

(Ho1thausen 1980, p. 91). This compares to 61%, 50%, 42% and 84% in the 
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mid-1970s samples of HZ (1979, p. 147), Snow (1980, pp. 91 & 108), Bowen 

et al. (1981, p. 161) and Dhaliwal (1982), respectively.7 

Further, while none of the 54 compensation plans of the switch-

back firms formally prescribed adjustments for changes in accounting 

techniques (Holthausen 1981, p. 82), Holthausen and Leftwich (1983, p. 

111) observe the availability of less formal means to the same end. 

They point out that "it appears simple for the compensation committee to 

payout bonuses in any particular year above or below the amount 

mechanically linked to accounting income. The mechanical formula simply 

determines the maximum amount that can be paid into a bonus pool for any 

given year." However, of the firms which switched back to SL, only one 

of the 54 firms with such plans stated in a proxy statement that the 

compensation committee adjusted the income to mitigate the effects of a 

DAC (HoI thausen 1981, p. 82). 

Due to (or in spite of) the above arguments and evidence, the 

following bonus plan hypothesis is proposed (see WZ [1986], p. 208). 

BONUS PLAN HYPOTHESIS: H(BONUS). Ceteris paribus, managers of 
firms with bonus plans are more likely to change to or use SL. 

It is obviously more desirable to construct and test a 

hypothesis with bonus plan details incorporated. For example, in a 

study with depreciation method choice as the dependent variable, instead 

7. However, the 46% in the switch-back sample may actually be 
disproportionately large since the switch-back years were primarily 
during the late 1960's. "Whereas the stock option plans of the Sixties 
were tied to the market value of the firm's stock, some of the new plans 
are tied to accounting numbers" (Hi te and Long, 1982, p. 3). Thus, the 
switch-back sample can be expected to have relatively lower incidence of 
compensation plans based on accounting numbers. 
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of an independent variable = 1 (0) if a bonus plan exists (does not 

exist), a much richer bonus plan independent variable would have a value 

1 if the earnings number used in the plan is within plan bounds, 
o if a based bonus plan does not exist, and 

-1 if the earnings number used in the plan is outside plan bounds. 

However, due to the data limitations described in Chapter 3, the richer 

hypothesis cannot be directly tested in this dissertation. However, 

since 84.3% (15.7%) of Healy's firm years resulted in earnings within 

(outside) bonus plans bounds, the simple hypothesis is a relatively good 

substitute. 

CO!!!E.et.!!!1LTheori~. Evidence supporting H(CTRL) and H(BONUS), 

would contradict Fama's notion that managers act in the owners best 

interest regardless of the ownership structure of the firm. 

The viability of the large corporation with diffuse security 
ownership is better explained in terms of a model where the 
primary disciplining of managers comes through managerial labor 
markets, both within and outside of the firm, with assistance 
from the panoply of internal and external monitoring devices 
that evolve to stimulate the ongoing efficiency of the corporate 
form, and with the market for outside takeovers providing 
discipline of last resort (Fama 1980, p. 295). 

His model relies heavily on the link between the managerial 

labor market and an efficient capital market . 

. . although an individual security holder may not have a 
strong interest in directly overseeing the management of a 
particular firm, he has a strong interest in the existence of a 
capital market which efficiently prices the firm's securities. 
The signals provided by an efficient capital market about the 
values of a firm's securities are likely to be important for the 
managerial labor market's revaluations of the firm's management 
(p. 292). 

Thus, the "indirectly efficient" managerial labor market and 

its assistants encourage full expost settling up and thus resolve the 



21 

managerial incentive problems by motivating each manager to maximize the 

value of equity claims. Additionally, Fama and Jensen (1983) suggest 

that separation of decision management (the initiation and 

implementation of decisions) from decision control (the ratification and 

monitoring of decisions) also significantly limits agency costs related 

to the separation of "ownership and control.,,8 

While the Fama (and Jensen) theories appear reasonable on the 

surface, potential weaknesses exist. For example, the management 

performance measure obtained from the efficient capital market (the 

stock price) measures the overall performance of the firm. While this 

aggregate measure can conceivably be used to measure (roughly) the 

performance of the management team, it is difficult to imagine how (1) 

this overall measure is disaggregated and (2) how the dis aggregated 

portions are earmarked for each member of the management team. Further, 

as Fama (1980, p. 301) points out, "full ex post settling up is achieved 

as long as the manager's current marginal product is very 'nearly' fully 

absorbed by the stream of wages over his future working life." Thus, 

the closer the manager is to retirement, the less are the chances of 

full expost settling up. These potential discrepancies, coupled with 

8. Fama and Jensen (1983) suggest that, in small, noncomplex 
firms, the costs to transfer "specific information" between agents 
exceeds the benefits of separating the functions of riskbearing, 
decision management and decision control. Thus, in these organizations, 
all three of these functions are fulfilled by one individual or a small 
group of individuals. However, in large, complex firms, "specific 
information" transfer costs are exceeded by the benefit of the 
separation of these three functions. These organizations naturally 
assign risk bearing, decision management and decision control to 
different individuals or groups thereof. 
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the difficulty in completely separating the functions of risk bearing, 

decision management and decision control suggests a need for empirical 

tests of the Fama (and Jensen) theories. While these theories are not 

directly tested in this dissertation, empirical support for H(CTRL) and 

H(BONUS) indirectly refutes the validity of the Fama/Jensen theories. 

Political Costs 

Size 

In an income smoothing study on accounting for mergers, Gagnon 

(1967, p. 192) argued that managers of large firms may be motivated to 

minimize reported income. 

regulated firms will be able to increase their real income 
by minimizing their reported income whenever the task of the 
regulators consists exclusively in fixing the upper limit of 
reported income. Following the distinction made by Alchian and 
Kessel (1962), one could argue that the pressure of "implicit" 
regulation will increase with the size of the firm. When a 
concern is large and profi table, it is more likely to have one 
of its mergers challenged by the Antitrust Division, to be 
forced to sell one of its profitable subsidiaries or to be 
publicly censured for its pricing policies. This implies that, 
everything else equal, the price to be paid for maximizing 
reported profits is higher for a large firm than for a small 
one. "It behooves an unregulated monopoly, if it wants to 
remain one, not to appear to be too profitable." 

While neither of Gagnons' (1967, 1971) studies on accounting for 

mergers yielded empirical results supportive of his firm size arguments, 

the basic theme was destined to be "rediscovered" by subsequent 

accounting researchers. For example, WZ (1978, p. 115) have argued that 

large, unregulated firms tend to desire accounting methods which 

decrease the magnitude and volatility of reported income due to 
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political threats of "wealth redistributions [via] nationalization, 

expropriation, break-up or regulation."9 

This argument assumes efficient capital markets but inefficient 

"political markets." That is, capital market participants have 

sufficient vested interests to incur the required costs to enable 

themselves to adjust for potentially deceptive accounting techniques. 

However, only insufficient vested interests exist for politicians, 

environmentalists, consumers, civil rights activists, government 

regulators or groups thereof. Furthermore, even if these politically 

oriented individuals and groups are not deceived by the income reducing 

or stabilizing accounting techniques, their "media ripe" evidence (e. g. 

high EPS) is destroyed by "creative but misleading" accounting. 

WZ's empirical results appear to support their hypothesis with 

respect to lobbying behavior. Further, indirect evidence consistent 

wi th WZ's size hypothesis connects lobbying behavior wi th accounting 

strategies actually chosen. Using the same 34 firms used in the WZ 

(1978) study, ZH (1981, p. 138) note that 

. firms with extreme strategies (all increasing or 
decreasing policy choices) have less ability to counteract the 
effect of a mandated accounting policy change. . . The WZ sample 
has a much larger percentage of firms in these two strategies 
than does the HZ ["random"] sample. This supports our 
hypothesis that firms with extreme strategies will tend to make 
submissions to the FASB. 

9. Jensen and Meckling (1978) also argue that large firms are 
subject to greater government scrutiny than smaller firms. Zimmerman 
(1983) empirically supports this notion by showing that a component of 
political costs, explicit taxes, were higher in the 1970s for large 
firms than for smaller firms (in most manufacturing industries; 
especially oil). 
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While WZ's (1978) results seem encouraging, WZ (1986, p. 273-4) 

themselves caution against casual interpretation with regard to the 

political cost/size and size/lobbying behavior links. 

The WZ result that size, ... is associated with managers 
positions on GPLA is ... obviously driven by the oil firms. 
This is consistent with Zimmerman's (1983) results that the 
large oil companies have substantially higher effective tax 
rates. Four of the eight large firms whose GPLA earnings 
decreased and who supported the proposal are oil firms. And ... 
1974 was a period of intense pressure on the oil firms. Hence, 
even if the underlying model is relatively descriptive, it is 
not apparent that the particular specifications used by WZ would 
yield results for other periods and/or standards involving non
oil firms. Further, size might proxy for something other than 
political costs, so predictions based on that assumption may not 
be confirmed in other circumstances. See McKee, Bell and 
Boatsman (1984) for a critique of the WZ tests. 

The data, design and statistical methods used by WZ (1978) are 

questioned by McKee et al. (1984), motivating them to replicate and 

extend the WZ study. Their results imply that a naive prediction (all 

submitted comments on the GPLA discussion memorandum and exposure draft 

will be unfavorable) is superior to the WZ model in predicting lobbying 

behavior. While the McKee et al. suggestion does not contradict the WZ 

size hypothesis, it does offer a competing hypothesis. 

The Gosman (1973, p. 2) "size" hypothesis ~Qes contradict WZ's. 

Gosman assumed that large firms receive more exposure in the financial 

press than small firms and posited that "firms that are more in the 

public light are under greater pressure to report favorable earnings 

performance and, therefo~e, can be expected to make more accounting 
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changes than firms whose earnings records are not subj ec t to as much 

scrutiny in the financial press."lO 

If "favorable" earnings means current year maximal earnings, 

then his assumption and hypothesis imply that a larger firm will make 

more (less) income increasing (decreasing) DACs than a smaller firm. 

Gosman (1973, 1974) showed weak evidence to support this idea (although 

Cushing and Deakin [1974] might disagree). Also, assuming NYSE firms 

are larger than firms listed on other exchanges, Sno\V' (1980) indirectly 

supported the Gosman position by finding that NYSE firms made more 

(less) income increasing (decreasing) DACs than firms listed on other 

exchanges. 11 However, the evidence of Bremser (1975) and Strickland 

(1981) did not support Gosman's size hypothesis. 

While more than one theory and set of empirical evidence seems 

to compete with the WZ (1978) size hypothesis, numerous related works 

partially support it: 

10. A corollary to the hypothesis that follows is that large 
firms (or firms with greater exposure in the financial press) may wish 
to avoid damaging their credibility by using unorthadox accounting 
practices. This theory may have been appropriately applied to the 
income increasing cases of capitalization of interest and R&D costs 
(see Bowen et a1. [1981, p. 155] and Daley and Vigeland [1983, p. L~], 

respectively). And, since SL was utilized by nearly all firms prior to 
1954, it could be argued that the use of AC for book purposes after 1953 
was unorthadox. However, since AC (1) decreased reported income and (2) 
was sanctioned by the AICPA via ARB No. 44 (1954), it is doubtful that 
its post-1953 use was considered damagingly unorthadox. 

11. Warren (1977) provides evidence that NYSE listed firms and 
large firms in general made more accounting changes than other firms. 
However, he did not distinguish between changes which were mandatory 
versus discretionary or income increasing versus decreasing. 



HZ (1979) -- Using 1975 data, HZ find support with respect to 
depreciation and ITC methods; no support is found in the 
case of inventory methods or amortization of pension costs. 

Bowen et a1. (1981) - - Their results are industry dependent. 12 

Support is noted (univariate only) with respect to the pre-
1974 accounting for interest costs for firms in the oil 
industry (SIC 2911). 

Contradictory evidence (both uni- and multi-variate) is 
provided for firms in general when petroleum refining 
firms are excluded from the sample. Further, large 
firms in industries with first SIC digits 5, 6, 7 & 9 
tended to capitalize, while large firms with SIC digits 
1, 2, & 3 tended to expense interes t (see pp. 162 -165). 

Dhaliwal (1982) -- With regard to FAS 34, the WZ size hypothesis 
tends to predict lobbying for and against the proposed 
standard for accounting for interest costs. 

Dhaliwal et a1. (1982) - - Using 1959 and 1962 data, they find 
support (albeit weak) for depreciation method choice. 

ZH (1981) -- Using 1975 data, support with regard to the joint 
use of four accounting methods is found. No support is 
found within partition of smaller firms. 

Lilien and Pastena (1982) As regards oil and gas firm data, 
support is offered with respect to the choice of successful 
efforts vs. full costs methods (intermethod choice) and 
choice within each method (intramethod choice). 

Daley and Vige1and (1983) -- Using 1972 data, an explanation is 
found for pre-FAS 2 accounting choices for R&D costs. 
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12. The size-industry interaction, coupled with the 1everage
industry interaction documented by Daley and Vige1and (1983; see note 5 
above) suggest the need for a test to see if depreciation method choices 
(changes) are associated generally with firms' industry classifications 
(or changes therein). However, Ho1thausen (1981, p. 103) found that out 
of 139 firms which switched back to SL, only five successfully merged 
with or acquired another firm in a different industry in the year before 
to 60 days after the announcement of the swi tch back. See HZ (1979, p. 
145) for problems with the delineation of industry classes and the 
assignment of firms thereto. Also, see Bowen et a1. (1981, p. 158) for 
the trade off between multicollinearity vs. the omitted variable problem 
regarding attempts to test or control for industry classification. 



Kelly (1985) - - Size may partially explain why firms lobbying 
against FAS 8 (early 1975) due to envisioned increased 
volatility of net income. 

Niehaus (1984) -- For Fortune 500 firms in 1980, weak to strong 
support is found with with respect to the individual & joint 
choice of accounting methods for depreciation, investment 
credit and inventory. 

~.-. 
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Encouraged especially by the depreciation related results of HZ 

(1979) Dhaliwal et a1. (1982) and Niehaus (1984) for 1959, 1962, 1975 

and 1980 data, the following hypothesis is proposed (WZ 1986, p. 235).13 

SIZE HYPOTHESIS: H(SIZE). Ceteris paribus, the larger the firm, 
the more likely the manager is to change to or use AC. 

Barriers to Entry and Risk 

H(SIZE) above is based on large firms' visibili ty and ~bsol~.!:£ 

magnitude of accounting earnings (WZ 1978, p. 115, footnote 12). All 

firms, regardless of size may be subject to political wealth transfers 

due to !:elativ£ magni tudes of accounting earnings (i. e. compared to 

other firms in the same industry or in general). This may motivate 

manaeers of firms with high relative accounting earnings to implement an 

earnings reducing DAC. However, Dhaliwal (1982, p. 258) questions this 

notion based on the long term impact of these DACs. 

13. Politically sensitive firms have incentives to lower both 
the mean and variance of their reported earnings stream. The change to 
and continued use of AC lowers the mean, but not the variance (Barefield 
and Comiskey 1971). However, Myers (1969, p. 52) supports the notion 
that, regardless of the increase in variance due to AC usage, reported 
earnings are almost always lower (higher) under AC (SL). This is 
especially true when capital expenditure patterns are "smooth" and the 
change from AC (to SL) applies to new asset additions only. Also, 
assuming taxable income is positive, the continuous use of AC for ta~ 
pur.poses implies that taxable (and probably book) income is lower 
(higher) each year after a change to AC (SL). See Chapter 3 for the 
sample selection procedure requiring continuous use of AC for tax. 



. . . retroactive application of an earnings reducing accounting 
change would likely result in lower reported equity and 
consequently lower reported total capitalization. Thus, the 
effect of such an accounting change on the firm's reported rate 
of return is not clear. Because reported rate of return is one 
of the variables likely to be used in regulatory decisions, it 
is not clear how management will react to such an accounting 
change. 
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For an example of how rate of return differences reverse in years 

subsequent to depreciation changes, see Salamon (1984). However, while 

the above argument is important in explaining accounting methods used in 

the long run (the implicit focus of the studies like HZ [1979]), it is 

not as relevant to a study on accounting CHANGES due partially to the 

natural focus on short-run motivations. 

In nearly all cases, the reported rate of return (RROR) is well 

below 100%. That is, the numerator (accounting earnings) is 

significantly smaller in magnitude than the denominator (contributed 

capital + retained earnings). In the year of the earnings reducing 

accounting change, the reductions of the numerator and denominator are 

equal in magnitude but the numerator's reduction is disproportionately 

large relative to the cumulative impact on retained earnings reflected 

in the denominator. And, in the long run, even if the RROR starts to 

become inflated due to the previous DAC, the £resent ~alue of the 

reduction in political costs may be positive at the time of the change. 

Factors which effect relative accounting earnings and their impact on 

poli tical vulnerabili ty include the industry's barriers to entry, the 

firm's risk level. Both are discussed below. 

Barr.!£E~_!~En!EY-L-Competition and Monopoly Rents. Firms with 

monopolistic market power tend to net abnormally high accounting 
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earnings and consequently are politically vulnerable. Per HZ (1979, p. 

144), this is due partly to 14 

.. the possibility of anti-trust action 'Iolhich could lead to 
the fragmentation of the firm or some other governmental action 
which would increase competition. Reported profits have been 
used by the Justice Department to determine market power and by 
individuals to suggest that certain companies be investigated 
for possible anti-trust violations. Managers of firms earning 
monopoly rents will have an incentive to reduce reported 
accounting earnings in order to avoid anti-trust litigation that 
could permanently reduce the corporation's value. 

The proxy for market power used by HZ to test the above 

proposition was the concentration ratio (the % of total industry sales 

made by the 8 largest firms in the industry).15 The coefficient for this 

variable had the predicted sign (-) for all four accounting methods they 

14. HZ (1979, p. 144) also propose that firms which earn 
monopoly rents desire to reduce reported income in order to discourage 
potentially competitive firms from desiring to enter such profitable 
industries. This argument is weak for two reasons. First it assumes 
that, unlike sophisticated capital market participants, potential 
competi tors can be fooled by accounting manipulations. Secondly, it 
fails to account for the possibility that monopoly rents are earned 
£~£~~~~ £! existing barriers to entry (BTE) against potential 
competition. Thus, firms which earn monopoly rents may fear 
governmental antitrust action which ultimately decreases BTE and 
increases competition. However, ~ir~£.!: threats from potential 
competitors usually will not exist due to BTE. Firms earning monopoly 
rents due to high BTE may seek to "trick" bureaucrats but need not and 
cannot trick potential competitors. 

15. In an attempt to explain responses to the discussion 
memorandum on GPLA supplemental information, WZ (1978) also used a proxy 
for market power: "firm sales I industry sales." WZ four,d its 
coefficient to be insignificant and to have the wrong sign (opposite 
that of the variable "firm sales") They suggested the unexpected 
results were due to (1) the downward bias in the measure of the 
denominator caused by the incompleteness of the Compustat tapes and (2) 
the unaccounted for intrafirm diversification across industries. It 
should be noted however that the McKee et al. (1984) replication and 
extension of the WZ study found consistency between the signs of 
coefficients on the "firms sales" and the "firm sales I industry sales" 
variables. 
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modeled, but was not significant in the case of depreciation and past 

service pension cost amortization. 

The insignificance of HZ's depreciation related results might be 

explained by mild collinearity problems caused by correlation between 

the size and concentration ratio variable (.2). However, it is possible 

that the lack of significance is due to an improper measurement of 

market power: the power to earn monopoly rents. 

Firms are able to earn monopoly rents beyond the short run due 

to existing barriers to entry (BTE) against potential competition. Per 

Lev (1983, p. 39), 

... as opposed to the often used concentration ratios, BTE 
account for p~!~g!l~l £~~p~!l!l~g. Specifically, it is 
generally recognized that competition is not only a function of 
the number of firms operating within an industry and their sales 
distribution (reflected by concentration measures), but also, or 
rather mainly, the result of potential competition which depends 
on the existence of BTE. Competitive behavior of firms can 
prevail even in highly concentrated industries if entry is not 
blocked ... In this case, existing firms will charge prices 
which are close to marginal costs in order to deter further 
entry. 

BTEs consist of scale, product, absolute cost and capital 

barriers (Palmer 1973, pp. 295-296) and are defined generally as a "cost 

of producing (at some or every rate of output) which must be borne by a 

firm which seeks to enter an industry but is not borne by firms already 

in the industry" (Stigler 1968, p. 67). These prohibitive costs reduce 

potential competition and lead to abnormally high accounting earnings. 

However, these high earnings increase the potential for federal anti-

trust action which ultimately decreases BTE. This decrease in BTE 

subsequently increases competi tion and thus reduces profi t. One way 

high BTE firms might avoid governmental intervention and maintain their 
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status is by the use of income decreasing accounting techniques. The 

following hypothesis is proposed. 

BARRIERS TO ENTRY HYPOTHESIS: H(BTE). Ceteris paribus, the 
higher the industry's barriers to entry, the more likely the 
manager of a firm within that industry is to change to or 
continue to use AC. 

Risk and Earnings Variability. Besides large firms and firms in 

non-competitive industries, HZ (1979, p. 143) hypothesized that risky 

firms would be politically vulnerable since their accounting earnings 

would have abnormally high means and variances. Thus, while risky firms 

tend to report high profits (especially in "outlier years"), political 

agents may not adjust for risk when considering these high profit 

levels. Thus HZ posited that firms with high systematic risk (market 

beta) would choose income decreasing accounting techniques to decrease 

this political exposure. While the predicted association was not fot' .• 1d 

for three of the four accounting techniques they examined, they did find 

that the higher the firm's market beta, the more the firm tended to use 

AC (as predicted).16 

While the depreciation related results tend to support the HZ 

theory, the theory itself is subject to question (WZ 1986, pp. 250-251) . 

... arguments in the economics literature suggest that investment 
policy is not independent of political costs, and as a 
consequence HZ's hypothesis may not hold. Managers of firms 
more subject to political costs are, according to Peltzman 

16. The HZ (1979, p. 152) finding of a positive correlation 
between B and size (.1) may seem to explain the use of AC by risky firms 
(because they tend to be large). However, this logic fails since the 
corresponding positive correlation between B and bonus plans (.12) would 
seem to predict the use of SL by risky firms due to their bonus plans. 
Also, see Bowman (1979, p. 626) for the lack of a theoretical basis for 
the relationship between B and size. 



(1976), likely to undertake less risky investments for the very 
reasons HZ suggest that they reduce the probability of larger 
earnings. Hence, those firms' risk is likely to be below 
average even though they try to reduce reported earnings. The 
net result could be a negative (not positive) relation between 
risk and attempts to decrease reported earnings. 

32 

Further, even if the HZ theory is correct, since risk affects the 

variability of earnings it seems likely that SL would be attractive to 

high risk firms in the long run because of its stabilizing effect on 

reported income. This is consistent with the findings of Barefield and 

Comiskey (1972) that indicate that the earnings of a firm using SL would 

be considerably more variable if it used AC (also see Beaver and Dukes 

[1973, p. 557] and Beaver and Morse [1979, pp. 72-73] for related 

findings regarding PIE ratios). More importantly, a high market beta 

and accompanying variable earnings stream increases the probability of 

technical default on bond covenant restrictions at certain leverage 

levels, motivating the use of SL (see Dhaliwal 1985, for evidence). 

Combining short and long run perspectives, it appears logical 

that a high risk firm might switch to SL in a year when earnings (and 

political visibility) are abnormally low, and thereby reap the political 

and bond covenant related benefits of a stabilized future stream of 

reported income. And, since the scope of this study concerns primarily 

depreciation £hagges, a test of this idea is better designed if it 

accounts for the "abnormality" of earnings in the year of change (at 

least for the change to SL) as opposed to the firms level of risk. Thus, 

no risk specific hypothesis is tested in this dissertation. However, a 

related, but more general earnings related hypothesis is tested. This 

hypothesis (H[EPS]) is described in the following section. 
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Earnings Strength and the Potential Impact of Accounting Change 

Previous discussion has attempted to explain managers' motivations 

to inflate/deflate reported income. However, for any given year, the 

motivation to use a particular accounting manipulation as a means to 

this end depends partly on the weakness/strength of reported income, 

before the manipulation, and p-artly on the potential impact that the 

manipulation on reported income. For example, if a given year's 

reported income before manipulation is relatively weak (vs. strong), 

then bond covenant (vs. politically) related motivations to inflate (vs. 

deflate) would be high. Further, if in that same year, the earnings 

i!!!:p~£.!: of an available accounting manipulation (e. g. switch to SL) is 

significant, then the manager would be more likely to use that 

particular accounting manipulation in that particular year. Both of 

these "earnings strength" and "impact of change" hypotheses are 

discussed below. 

Earnings Strength 

The importance of earnings strength/weakness as an explanation 

of accounting changes is suggested by much of the evidence provided by 

"income smoothing" and other studies which noted that firms which 

changed to income increasing accounting methods tended to experience 

EPS(t) < EPS(t-l), where t = the current year. See Cushing (1969), Bird 

(1969), Smith (1976) and Snow (1980) for examples of this coincidence. 

More specific to the case of the switch-back to SL, Archibald (1967, 

1976) and Myers (1967, 1969) noted this to be true while Holthausen 

(1981, p. 100) noted a significant negative correlation (- .199) between 
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the magnitude of the impact of the switch-back on EPS/Price ratios and 

the magnitude of the quarterly earnings forecast error. As suggested by 

this evidence, the following hypothesis is proposed to test for the 

correlation between the timing of the change to SL (AC) and the current 

year's earnings strength. 

EARNINGS STRENGTH HYPOTHESIS: H(EPS). Ceteris paribus, the lower 
(higher) the firm's EPS[t]/EPS[t-lj ratio, the more (less) 
likely the firm's manager is to ~hange to or continue to use SL. 

Potential Impact of Accounting Changes on Reported Earnings 

As stated previously, the motivation to change accounting 

methods depends partly on the impact that the accounting change would 

have on earnings. Since this impact is not known for the firms which 

did not change depreciation methods, a substitute measure is proposed: 

depreciable asset additions scaled (divided) by sales. In a following 

section, a hypothesis is proposed which links this estimate of potential 

impact to the motivation to change depreciation methods. However, since 

this estimate is related to HZ's estimate for capital intensity (fixed 

assets divided by sales), the related HZ (1979) arguments and results 

are considered first. 

HZ (1979, p. 143) hypothesized an 

association between accounting method choice and the firm's capital 

intensity. 

Firms that use a capital intensive technology do not include the 
opportunity cost of capital in computing net income. Therefore, 
on average, a capital intensive firm will report higher profits 
than a labor intensive firm even though the economic income of 
the two firms are the same. Thus, we hypothesize that firms 
that are relatively capital intensive and subj ect to political 
costs will have an incentive to reduce reported income by 
selecting the appropriate accounting principles. 
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They (p. 154) found evidence supporting this notion with regard to 

accounting for inventories (as did Lee and Hsieh 1985), but not 

accounting for ITC or past service pension costs. Moreover, evidence 

contrary to the hypothesis was found with respect to depreciation 

methods. That is, capital intensive firms tended to increase reported 

income by using SL. 

Labor Intensity. With regard to depreciation, the inconsistency 

between HZ's hypotheses and empirical results may point out the 

incompleteness of their theory. While HZ suggest logical incentives for 

managers of capital intensive firms,17 they ignore the fact that the 

managers of labor intensive firms also have a reason to use the income 

decreasing AC: in order to reduce pressure from pro -labor groups for 

increased wages and benefits (Johnson 1966, p. 91). This of course 

implies that non-labor (that is, capital) intensive firms would be 

relatively more inclined to use SL. Thus, it is an empirical issue as 

to which type of firm has the dominant incentive. While the HZ (1979, 

17. HZ do not distinguish between debt and equity capital. 
This appears to be a problem since it can only be said that firms do not 
include the opportunity cost of eguity capital in computing net income. 
On the surface however, the fixed asset / sales variable is a rough 
measure of the extent to which the sum of equity ~nd l~g te!~ ~~Q! 
capital are needed for funding a firm's technology. Assuming leverage 
does not vary with capital intensity, the latter was a good surrogate 
for hidden costs of ~ui!y capital, and the politically undesirable 
inflation of book income. However, if leverage varies with capital 
intensity, a better measure of the political costs of equity capital is 
the eguity/sales ratio. This points to the possibility that the H(D/E) 
hypothesis is really a "two edge" hypothesis. That is, political costs 
motivate the use of income decreasing accounting methods if equity/sales 
is high, but bond covenant related costs motivate the use of income 
i~~!~~si~g accounting methods if equity/sales is low (that is, if 
debt/sales, and presumably debt/equity, is high). 
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p. 154) findings seem to suggest that the incentives to use AC (SL) as 

outlined above, are greater for labor (capital) intensive firms, it may 

be that these previously mentioned incentives are offsetting, and that 

the degree of capital intensity may simply be a surrogate for another, 

more appropriate, independent variable. 

change (choice) on the mean and variance of accounting earnings is 

greater for capital intensive ~irms due to their disproportionate 

holdings of depreciable assets. Thus, if the previously mentioned 

conflicting incentives produced by capital versus labor intensity cancel 

out, it is quite likely that capital intensity (fixed assets / sales) 

merely substitutes for the differential impact of depreciation method 

choice. Thus, the HZ finding may simply be that the use of SL may be 

motivated by the magnitude of its beneficial impact on reported 

income. From a different perspective, if the effect on reported income 

is immaterial, it might not be worth using SL for book due to the costs 

of maintaining deferred income taxes and two sets of depreciation 

numbers, or due to intolerance of ambiguity (Sorter et al. 1964).18 

Since the use of a control group of non-changers precludes 

direct determination of the differential impact of depreciation change 

18. Capital intensity may not necessarily substitute for the 
impact of the depreciation change; it may substitute for leverage. 
Deakin (1979, p. 730) noted a high (.53) positive correlation between 
the debt/revenue and capital expenditure/revenue ratios for oil firms. 
With respect to the switch-back firms, Holthausen (1980, p. 94) found 
that, based upon the ratios of 98 firms, the effect of the switchback to 
SL on accounting earnings is highly correlated with leverage (.773). 
This suggests that capital intensity may have substituted for earnings 
impact, leverage or both in the HZ (1979) study. 
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on accounting earnings, an alternative measure is necessary. Since 

nearly all of the switch-back firms only changed depreciation methods on 

assets acquired during and after the year of change (per review of 

annual reports; see Chapter 3), a good alternative measure is the 

current year depreciable asset additions scaled by the the firm's sales. 

Archibald (1976, p. 70) found that firms which switched back to 

SL (before January 1, 1967) tended to have significantly higher annual 

capital asset expenditures during each of the four years starting with 

the year of the switch-back as compared to the average of the three 

years prior to the switch-back. For additional evidence on the pattern 

of growing capital expenditure patterns of the switch-back firms, see 

Myers (1967, 1969). As an extension of the work of Archibald and Myers, 

the following hypothesis is proposed. 

IMPACT ON EARNINGS HYPOTHESIS: H(IMPACT). The larger a 
firm's ratio of current year capital expenditures divided by 
sales, the more likely the firm's manager is to change to or 
continue to use SL. 



CHAPTER 3 

DATA AND STATISTICAL METHODS 

This chapter explains the data collection process, sources of 

potential measurement error, and statistical methods used. While the 

goal was to use identical data sources for the same variables over 

different time periods, certain 1954 (year d) sources differ from those 

used in the 1968 and 1969 analyses. These differences arise from 

improvements in the quality and availability of published sources over 

the 1954-1969 period. 

Dependent Variable 

To control for differing tax motivations, the dependent variable 

in all cases represents the firm's "group" membership differentiated by 

the depreciation method used for financial statement purposes only. 

The three groups of interest are comprised of firms which used AC for 

tax purposes, but made differing cho.ices for book purposes as follows: l 

1. TEST GROUP: Firms which switched to and then from AC, 
2. CONTROL GROUP A/A: Firms which switched to but not from AC and 
3. CONTROL GROUP A/S: Firms which never switched to AC. 

The history and selection of these groups are discussed below. 

1. It is important to note that other studies of depreciation 
method choice (for financial reporting) have not separately tested the 
group of firms which switch to and from AC (the double switchers). 
Specifically, in partitioning firms into three groups provides a better 
overall test of the model of depreciation method choice, and possibly 
the only valid means of testing the model of depreciation method change. 

38 
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History of Depreciation Method Choice 

Prior to 1954, all firms were required to use the SL method for 

computing depreciation for tax purposes. Similarly for financial 

reporting, of the 600 firms listed in the 1954 Ac£.2.~!!.!:.!!!s IEenQ~ ~!!Q 

:rechni.9.~es (hereafter ATI), 98% used SL, 1% used AC in the body of the 

income statement and another 1% reported proforma AC charges in a 

footnote (~TT 1954, p. 159). 

In 1954, a modification of the Internal Revenue Code and the 

issuance of ARB No. 44 (October 1954) allowed the use of AC on fixed 

assets acquired after December 31, 1953, for tax and financial reporting 

purposes, respectively. In a sample of firms collected by Lindhe (1963, 

p. 143) 68% (361 of 534) switched to AC for tax purposes in 1954. By 

1961, this proportion had risen to 85% (451 of 534).2 Other studies 

providing depreciation choice frequencies are listed below (taxfbook; 

where A = AC and S = SL). 

Dhaliwal et a1. (1982) 
Dhaliwal et a1. (1982) 
Sorter et a1. (1964) 
Myers (1965, p. 38) 
HZ (1979, p. 148) 
Niehaus (1984) 

YEAR A/A A/S ~ SOURCE OF SAMPLE FIRMS 
1959 48% 25% 27% NYSE (1954) 
1962 50% 28% 22% NYSE (1954) 
1963 50% 36% 14% Fortune 500 + ATT 
1963 50% 50% Fortune 500 + Retail 50 
1975 15% 85% CRSP tape 
1980 17% 83% Fortune 500 

Obviously, a large proportion of firms switched from A/A to A/S or SIS 

after 1963. Ho1thausen (1981, p. 87) documents 139 changes from A/A to 

A/S announced during the years from 1955 through 1978. 

2. Lindhe's sample consisted of 450 of the 1961 Fortune 500 
corporations plus 82 additional firms surveyed in the 1961 Accounting 
Trends and Techniques. This sample of relatively large firms probably 
misrepresents the population. This misrepresentation is demonstrated by 
the lower proportion of tax AC usage found by Ture (1967) in his 
examination of all corporations filing income tax returns. 
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The historical events of special interest are (1) the changes 

from SIS to A/A or A/S in 1954, or shortly thereafter, and (2) the 

subsequent changes by firms using A/A to A/S. Thus, three groups of 

firms are of interest: the test group and two control groups. The test 

group includes firms which switched from SIS to A/A in 1954 (or later) 

and subsequently switched to A/S. Control group A/A consists of firms 

which changed from SIS to A/A in 1954 (or later) and maintained A/A. 

This group is compared to the test group during the years the test firms 

switched from A/A to A/S. Control group A/S consists of firms whi.ch 

switched from SIS to A/S in 1954 (or later) and maintained A/S. This 

group is compared to the test group and control group A/A in 1954. 

Lack of Depreciation Method Disclosure 

A problem encountered in identifying the three firm groups of 

interest is that, prior to APB Opinion No. 12 (effective calendar year 

1968), firms where not required to report depreciation methods in annual 

reports to shareholders. As evidenced by various editions of ATT, only 

30% of firms did so prior to 1967. Likewise, Neumann (1968, p. 14) noted 

that only one-third of his sample of Fortune 500 companies known to have 

changed from SIS to A/A (1954-1964) actually reported the change in 

their annual reports. Subsequently, due to the issuance of Opinion No. 

12, the frequency of ATT firms reporting depreciation methods in these 

reports rose to 55% in 1967 and 83% in 1968. 

Identification of Depreciation Changes 

To work around the lack of disclosure, it was necessary to rely 

on 1963 questio~naire responses used by Sorter et a1. (1964, p. 185) 
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These responses reveal the depreciation methods used by 92% of the 

(approximately) 700 firms listed in the 1962 editions of the Fortune 500 

and ATT. Using these questionnaire responses, coupled with the list of 

139 switchback firms used by Ho1thausen (1981)3 and the published lists 

of firms provided by Archibald (1967 and 1976) and Myers (1967 and 

1969), I constructed the test and control groups by examining ~:!'.:!'. and 

annual reports (and sometimes 10-Ks) for the years 1954 through 1984 

noting depreciation method changes, or lack thereof. After eliminating 

firms which continued to usc SIS, firms which merged early on and firms 

which inadequately disclosed, this procedure yielded 154 firms which 

apparently switched from SIS to A/S (never to A/A), 265 firms which 

switched from SIS to A/A then to A/S, and 56 firms which switched from 

SIS to A/A and maintained that choice. These choices by year and by 

industry are summarized in Table 1. The year in that table is 

delineated as the fiscal year ending in the last five (first seven) 

months of the current (following) year. For example, a firm is said to 

have switched back in 1968 if it changed from A/A to A/S in a fiscal 

year which ends after 7-31-68 but before 8-1-69. The 7-31/8-1 cutoff 

was chosen partly because so few firms switched in the month of August. 

Further, this cutoff ultimately maximized the number of firms switching 

from A/A to A/S in the years of "1968" and "1969", the ultimate focus of 

this study (see Sample Selection below). 

3. I am grateful to T. Ross Archibald and Robert W. Ho1thausen, 
respectively, for making these lists available to me. 
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A 21 3 
N 22 5 
U 23 1 
F 24 
A 25 
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R 29 12 
I 30 4 
N 31 2 
G 32 4 

33 10 1 
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F 35 9 
I 36 6 
R 37 5 
M 38 5 
S 39 2 

OIHER. 22 1 

Table 1: Depreciation Changes by Industry and Year 
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COLUMN HEADINGS: 
SIC = Two digit Standard Industrial Code. 
S = No. of firms which changed from SIS to A/S in 1954, or later. 
55, 56, ... , 84 = No. of firms which changed from SIS to A/A in 1954, 

or later, then changed to A/S in 1955, 1956, ... , 1984. 
A No. of firms which changed from SIS to A/A in 1954, or later, 

and used A/A through 1984 (or until post 12~31-80 merger). 

NOTE ON SIC CLASSIFICATION: The two digit industry codings were provided 
by various editions of the Directory of Companies filing Annual Reports 
with the SEC. The 1958 edition of the "Directory" was the earliest 
available and was used to classify all A/S firms and firms which changed 
from A/A to A/S in the years 1955 through 1958. For firms which changed 
in the years 1959 through 1980, the Directory for the year of the change 
was used for industry classification. For the firms which maintained 
A/A through 12-31-80, the 1969 Directory was used since these firm's 
were used as contro15 for 1968 and 1969 data analyses. Six of these A/A 
firms later changed two digit industry classifications. Five firms not 
counted in this table changed from SIS to A/A and then back to SIS. The 
years they changed from A/A to SIS (and their two digit industry 
codings) were: 1962 (32), 1962 (33), 1965 (24), 1967 (48) and 1974 (20). 
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Timing of Changes from A/A to A/S, APB Opinions and Tax Rules 

Table 1 shows that the frequency of changes from A/A to A/S 

increased substantially in 1962, the year APB Opinion No.1 (November 

1962) recommended that firms consider shortening book depreciable lives 

to the length allowed by recently enacted ADR tax rules. This shortening 

of lives effectively accelerated depreciation expenses. Thus, 

concurrent changes from A/A to A/S served to offset the effects of 

Opinion No. 1 on book income. In the same year, Congress initiated the 

investment credit. APB Opinion No.2 "required" the use of the income 

delaying deferral method of accounting for this tax benefit. Per ATT 

(1963, p. 123), 62% of the disclosing firms "chose" this "required" 

method in 1962, while the remaining 38% chose the "outlawed" flow

through method (which accelerated income). 

A temporary drop in the frequency of depreciation changes 

occurred in 1964, the year that the tax benefits of the investment 

credit were retroactively increased and APB Opinion No. 4 (March 1964) 

allowed 100% of the current and previous year benefits to flow through 

to book income. Per ATT (1965, p. 137) only 18% of disclosing firms 

continued to use the deferral method in 1964. It appears that a double 

dose of "paper profits" \\Tas not needed by many firms in that year. 

This change frequency was high in 1965, 1966 and 1967, and then 

increased enormously in 1968 and 1969, the first cwo years affected by 

APB Opinion No. 12 which required depreciation method disclosure in 

annual reports to shareholders (note that depreciation method disclosure 

had been required in 10-Ks since the early 1950s). The frequency trailed 

off in 1970 and 1971, the years immediately preceding the effective date 
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of APB Opinion No. 20 (fiscal periods beginning after July 31, 1971) 

which tightened reporting requirements for accounting changes. See 

Cushing (1974) for additional evidence of decreases in the occurrence of 

accounting changes post Opinion No. 20. Also, see Archibald (1967 and 

1971) for evidence on the variety of disclosure levels of pre-Opinion 20 

depreciation changes. 

While the 9 years from 1972 through 1980 yielded only 27 changes 

from A/A to A/S (averaging 3 per year), 1981 yielded eleven. The latter 

is the year Congress allowed ACRS depreciation methods for tax purposes. 

This tax change necessitated two sets of depreciation schedules (tax vs. 

book) for both A/S and A/A firms because ACRS methods were not allowed 

for book purposes. 

Sample Selection 

Test group. The test group could potentially consist of all 265 

firms which changed from SIS to A/A and then to A/S (see Table 1). 

However, to make the study manageable, I limited my focus to 

manufacturing firms which switched from A/A to A/S in the peak years: 

1968 (48 firms) and 1969 (31 firms). These two subgroups will be 

referred to as the T68 and T69 firms, respectively. 

QQ!!.!=.ro!_Gr~L~L~. In the analysis of the switch from A/A to 

A/S, the T68 (T69) firms have to be compared to firms which used A/A 

during 1968 (1969). Further, since motivations to change accounting 

methods may "build up" over time before the change "threshold" is 

reached, only the 71 manufacturing firms which maintained A/A through 

December 31, 1980 became part of Control Group A/A. The 12-31-80 cutoff 
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assures that the Control A/A firms maintained A/A (1) for at least 11 or 

12 years after the test firms switched to A/S, (2) throughout the entire 

period in which one set of books could be maintained (prior to ACRS 

rules), and (3) during the years studied by HZ (1979) and Niehaus 

(1984). Hereafter, I shall refer to this group as the A/A group.4 

Control Group A/S. In the analysis of the switch from SIS to A/A 

in 1954 (or later), the T68, T69 and A/A firms need to be compared to 

firms which simultaneously switched from SIS to A/S. However, because so 

many firms did not disclose depreciation methods prior to 1968, in many 

cases the 1963 questionnaire response provided by T. R. Archibald was 

the earliest source of information on depreciation choice. Thus, the 

132 manufacturing firms classified as control A/S firms may not be error 

free. That is, while 45 firms were noted as having made both (S/S-A/A-

A/S) changes prior to 1963 (see Table 1), it is possible that an 

additional number of firms did so without reporting either change. These 

"silent double switchers" would be incorrectly classified a.s A/S firms 

even though they changed to A/A in 1954 (or during the years 1955-62). 

To mitigate this problem I examined (1) annual report".s for the years 

1954-62 when available and (2) reproduced 10-K notes in !:!££~~ 

4. As a follow up to the previous discussion on the investment 
tax credi t, 116 (of the 150) T68, T69 and A/A firms disclosed the 
accounting method used for the investment credit during the years 1964-
1969 as follows: 

T68 & T69 firms 
A/A firms 

Changed to 100% 
Flow· through 

59 
34 

Stayed with 
100% Deferral 

4 
19 

A chi-square statistic of 15.79 (alpha < .001) suggests that the choices 
of depreciation and investment credit methods were not independent. 
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In~~~.!:!..!.~! !:!~!!:~a1~ (1954-62) for the large "SEC" firms selected for 

special disclosure by Moody's. Procedure (2) was useful because the SEC 

commenced requiring depreciation method disclosure in 10-K reports prior 

to 1954. While 10-Ks were not available for years prior to 1968, 

Moody's was the next best thing in those cases where 10-K notes were 

reproduced. Therefore, while certain "double switchers" may be 

misc1assified as A/S firms, the number is most likely very small. 

Another potential disclosure problem affecting the analysis of 

the change from SIS to A/S is that the yea!. of change is nearly 

impossible to identify for most firms. However, Lindhe (1963, p. 143) 

determined that, of his sample firms which switched to AC for tax 

purposes during the years 1954-1961 (451 firms), 80% (361 firms) did so 

in 1954. Since Lindhe's sample was similar to the original source of 

firms sampled for this dissertation, it is assumed that roughly 80% of 

the firms studied in this dissertation made the original switch from SIS 

in 1954. More specifically, it is assumed that 80% of the T68, T69, A/A 

and A/S firms switched from SIS in 1954, 20% in subsequent years .. It is 

further assumed that the firms which switched from SIS to A/A (the T68, 

T69 and A/A groups) did so in one step. That is, it is assumed that 

these firms did NOT first switcLl to A/S, then A/A. Thus, the dependent 

variable in the 1954 analyses is interpreted as the firm's choice of 

book depreciation method in 1954 or shortly thereafter. 

Independent Variables 

The independent variables relating to the seven hypotheses 

introduced in Chapter 2 are jointly tested in a multivariate model. 
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Three of these independent variables are measured in two separate ways. 

In these three special cases, only one of the two measures were used in 

anyone multivariate analysis. The sources and measurements of the 

variables are explained belm.,. 

Leverage; H(D/E) 

Two measures of leverage are used. One measures absolute 

leverage levels while the other controls for industry differences by use 

of deviations from industry averages. 

Firm Leverage. The book values of long term debt divided by the 

sum of preferred and common equity was used as a surrogate for leverage. 

This ratio was obtained from a variety of sources including Compustat, 

the .§. §: R .§.tock !1~rket En£,Ycl£Eedia, !10o~ Industrial !1~~~al and 

Annual Reports. Book values (vis-a-vis market values) were chosen since 

book values are used in debt coven~nts. For that matter, based on 

evidence provided by Bowman (1980), market values would probably not 

perform much differently than book values. The book debt/equity ratio 

is referred to as D/E. 

Devi~!:io~£!~ir.m Leverage from Industry Average. The industry 

average debt/equity ratio is subtracted from D/E to account for the 

possibility that debt covenants are written differently across 

industries due to inter-industry capital structure differences (see 

Bowen, Daley and Huber [1982] and Daley and Vigeland [1983]). The 

industry averages were calculated using average long term debt and 

equity figures for each industry as specified by timely editions of the 

"Quarterly Financial Report of U. S. Manufacturing Corporations" 
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(published jointly by the FTC and SEC each quarter since 1954). This 

industry average is subtracted from the firm's D/E to arrive at each 

firm's "deviation." This variable is hereafter referred as ID/E. 

Control; H(CTRL) 

The analyses on late 1960s data uses two measures of the degree 

of control and/or monitoring exerted by owners (vs. nonowner managers). 

One is continuous, the other is discrete. Due to data limitations, only 

the continuous measure is used in the analyses on earlier (1954) data. 

f£g~!g~£~~_f~E£~g~~g~~. In the late 1960s analyses, the 

continuous measure of the level of control exerted by owners was 

provided in most cases by The Value Line Investment Survey. When this 

survey did not contain the information of interest, proxy statements 

were consulted. The measure of control used is the percentage of voting 

stock controlled by officers, directors or other significant parties. 

In the analyses of earlier (1954) data, the continuous measure 

of control was provided in most cases by the general appendix to the U. 

s. Senate (1955) staff report. This appendix lists the concentrated 

holdings of common stocks of 1,043 (nearly all) firms listed on the New 

York Stock Exchange in December 1954. I used the percentage of shares 

held by officers, directors, associates and other large noninstitutional 

holders. For non-NYSE firms, a similar percentage was obtained by using 

a variety of sources: Value Line, Villarejo (1961, pp. 61-73), the SEC's 

"Official Summary of Securities Transactions of Officers and Directors 

of Lis ted Companies," Moody's Indus trial ~anual and Walker' s ~anual to 

Pacific Coast Securities. This variable is referred to as CTRL% 
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Q!~!~t~_~~~~~!~. The evidence from Niehaus (1984, Table 5) 

suggests that discrete measures of control correlate differently with 

depreciation method choice than do continuous measures of control. 

Thus, in separate tests, I replaced the continuous percentages with the 

discrete measures calculated by (or in accordance wi th) Palmer (1973, 

unpublished Appendix A). Palmer classified all Fortune 500 firms 

according to the percentage of stock owned by the most significant 

shareholder in 1965 and 1969. The three classes of control defined by 

Palmer were: rr.~nager (0-10%), weak owner (10-30%) and strong owner (30-

100%). Accordingly, I valued this CTRLD variable as follows: manager 

firms = 0, weak owner firms = .5 and strong owner firms = l. 

Of the T68, T69 and A/A firms, approximately 75% were classified 

by Palmer. I classified the remaining 25% as manager, weak owner or 

strong owner according to the value of the CTRL% mentioned above. Thus, 

in 25% of the cases, CTRL% was used to value CTRLD. Further, since 

Palmer classified firms only in 1965 and 1969, this variable was not 

measured or used in the analyses of earlier (1954) data. 

Management Bonus Plans; H(BONUS) 

Robert W. Holthausen provided management bonus plan information 

for approximately 60% of the T68 and T69 firms for the years 1968-9. 

I used proxy statements for the balance of the T68 and T69 firms, and 

all the A/A firms. Thus, while Holthausen (1981) and I both used the 

same source (proxy statements), roughly 33% of the bonus plan 

classifications were made by Holthausen and 67% by myself. 
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The bonus plan variable, referred to as BONUS, was valued as 1 

if the firm had a bonus plan based on accounting numbers in 1968 and/or 

1969, and 0 if it did not. Since proxy statements were unavailable for 

earlier years, BONUS was not included as a variable in the earlier 

(1954) analysis.5 

Size; H(SIZE) 

Firm size was measured in each analysis in one of two ways: 

total dollar sales or number of employees. These amounts were found by 

using Compustat, Fortune or Moody's. Sales has been used as a measure 

of size in many accounting choice studies and has yielded results 

similar to results based on total assets. The sales figure was chosen 

for this dissertation because accounting manipulations affect the sales 

figure less than the total asset figure. The number of employees was 

also utilized for similar reasons. That is, while no other accounting 

choice studies have used it, the number of employees appears to be 

completely independent of the GAAP chosen by each firm. 

5. For many firms, proxy statements were available only for 
years AFTER 1968 or 1969. Robert W. Holthausen's March 2, 1984, letter 
points to the resulting potential for measurement error. 

Some of my codings are based on inferences drawn from statements 
made about a firm's compensation plan. As such, there are 
likely to be some coding errors. (I)t is extremely 
difficult to find out about compensation plans pre-1970. This 
was one of the reasons I di.d not push the compensation side of 
my thesis more. 

I extend the same note of caution with respect MY codings of the BONUS 
variabl.8 in this dissertation. 
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Barriers to Entry; H(BTE) 

The strength of the barriers to entry (BTE) for 75% of the T68, 

T69 and A/A firms was provided by Palmer (1971, pp. 30-42). Of 169 

industries, he deemed 54 as having "moderate to low", 75 as having 

"substantial" and 40 as having "very high" barriers to entry. Palmer 

quantified these industry BTE levels as 0, 0.5 and 1, respectively. 

For each of the Fortune 500 firms, he then mul tiplied the per cent of 

the firm's sales in each industry by the appropriate industry BTE level 

(0, 0.5 or 1). The resulting weighted average can be thought of as a 

measure of each firm's overall monopoly power. Palmer did this for 1965 

and 1969 for each of the 500 firms. The BTE for each of the residual 

25% of T68, T69 and A/A firms (not computed by Palmer) was calculated by 

simulating Palmer's method using his 169 industry rankings (pp. 10-12). 

Potential Impact on Earnings; H(IMPACT) 

Ideally, the depreciation method change's ~ct~~l impact on 

earnings would be used. However, since the actual impact is known only 

for the test firms, another measure is necessary which is available for 

all firms, test and control. Since nearly all firms which changed 

depreciation methods stated that they did so for current year additions 

~~lY, the most obvious measure of £~EE~~~ year potential impact on 

earnings is depreciable assets scaled (divided) by some measure of the 

firm's size. 

Total capital expenditures was used as a surrogate for 

depreciable asset additions. While this surrogate includes some NON

depreciable asset additions (land), the cross sectional variation in 
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this surrogate is probably very similar to that of depreciable asset 

additions since land is seldom used without buildings and equipment 

"attached". This surrogate was obtained via Compustat, S&Ps St££~ 

~arket Encyclopedia, Moody's Industrial Manual, 10-Ks or Annual Reports. 

The capital expenditures were divided by sales to arrive at a potential 

impact on earnings figure which is comparable with different size firms. 

This variable is referred to as IMPACT. 

Earnings Strength; H(EPS) 

As a measure of earnings "strength" or "weakness," I used the 

zero growth model (Smith 1976, p. 713) to arrive at a simple ratio: 

current year earnings per share before extraordinary items divided by 

the same for the previous year (EPS t / EPS t-1). For the test firms 

during the year of the change from A/A to A/S, the numerator was reduced 

by the actual increase in EPS caused by the depreciation method change. 

This numerator adjustment was not attempted for the change from SIS to 

A/A (1954 ... ) due to the lack of disclosure previously noted. This 

variable, referred to as EPS, was derived from annual reports in the 

1968 and 1969 analyses. For the 1954 analyses, I utilized a variety of 

sources including annual reports, S & P's Stock ~arket Encyclopedia and 

Moody's Industrial Manual. 

Statistical Methods 

Statistical methods available for testing the proposed 

multivariate model include many different types of analyses: ordinary 

least squares (OLS) , OLS with jackknife, discriminant analysis (DA) , and 

quanta1 methods (Probit and Logit analyses). 
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Logit Model 

Logit analysis is considered superior to OLS, OLS with 

jackknife, and DA for this study. Application of OLS causes three 

serious problems not found with logit analysis. The OLS with jackknife 

maintains the problem of unbounded predictions of y and is significantly 

more costly to compute than 10git. 6 DA is conceptually inferior to, and 

merely a special case of, logit analysis, and is heavily dependent on 

the variance/covariance matrix of the independent variables. See 

Appendix D for an in depth comparison of these techniques and their 

associated problems. Thus, logit is used as the primary statistical 

tool in this dissertation for calculation of the impact of the chosen 

independent variables on depreciation method change (choice). 

Asymptotic t tests are utilized for tests of the significance of 

individual coefficients while log likelihood ratio tests (distributed as 

chi-square values) are used for the calculation of the joint impact of 

these variables. The statistical package used for the logit analyses is 

the LOGIST Procedure offered by Statistical Analysis System ("SUGI", 

Supplemental Library User's Guide [1983], Chapter 19). 

Predictive ability 

Besides the standard asymptotic t and chi-square and statistics, 

the LOGIST Procedure also calculates the estimated model's percent of 

correct predictions of the dependent variable. This percentage is 

6. In a similar application (with 313 observations), Daley and 
Vige1and (1983) compared probit results with jackknifed OLS results 
noting no significant differences. 



54 

dependent on the cutoff chosen. In the absence of a clearly superior 

level, an arbitrary cutoff of .5 was used. 

The Naive Model. The above measure of predictive ability must 

always be considered in light of the naive prediction that all firms 

will be in the most frequently chosen category. For example, the 1968 

analysis of the changes from A/A to A/S uses 119 observations: 48 T68 

firms and 71 A/A firms. The naive prediction, that all firms are A/A 

firms, would yield 59.7% (71/119) correct predictions. Thus, unless the 

estimated model predicts more accurately than this, it does not yield 

predictions better than the naive "mode1." 

Th~Perc~!!~of_.Q£!!CoE.9:~!!.!:_R~!E~. The percentage of correct 

predictions is arbitrary since the predicted probabilities are 

continuous. To mitigate this problem, another statistic is reported: the 

percent of concordant pairs. This statistic indicates the percentage of 

all pairs of observations in which the observation with the larger 

dependent variable has a higher predicted index than the observation 

wi th the smaller dependent variable. For example, in the case of the 

1968 analysis of the change from A/A to A/S, the T68 (A/A) firms have a 

dependent variable ~ 1 (0). The percentage of concordant pairs is the 

frac tion of all pairs of observations where the T68 firm has a higher 

predicted index than the A/A firm. It should be noted that each 

percent of concordant pairs is not necessarily exact since the values of 

the predicted indices of observations are occasionally "equiva1ent." 

The reason this can be a problem is that SAS categorizes all predicted 

indices into intervals of length .01, and computes a "tie" if both 

of the paired observations fall into the same interva1. 
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Collinearity 

To a certain degree, co11inearity may cause the variation of 

each of two or more variables to appear insignificant when they are in 

fact significant. While pairwise correlations of the independent 

variables are presented in the following chapter, a more comprehensive 

measure of co11inearity is offered by Be1s1ey, Kuh and Welsch (BKW) 

(1980). This technique is summarized by Christie et al. (1984, p. 212). 

Recognizing that co11inearity is inherently a data problem 
rather than a statistical one, BKW focus on conditions under 
which the matrix (X'X) is 'ill-conditioned'. Ill-conditioned is 
used in the numerical ana1ys is sense of numerically unstable, 
one consequence of which is that the ... coefficient estimates 
and their variance-covariance matrix are sensitive to the 
addition or deletion of observations. BKW provide a diagnostic 
called the condition number which provides a measure of how i11-
conditioned (X'X) is. The condition number is a ratio of 
eigenvalues of (X'X); The condition number explicitly 
addresses the fact that pairwise correlations between 
explanatory variables may be 10\01 but several variables may be 
linearly dependent. the SAS has implemented the BKW 
diagnostics in its multiple regression routines (option COLLIN). 

Employing this diagnostic procedure yields both condition 

numbers and variance-decomposition proportions. These diagnostics are 

used in accordance with "rules of thumb" offered by BKW (1980, p. 157) 

with respect to the threshold condition number (N). 

Choosing this threshold is akin to choosing a test size (alpha) 
in standard statistical hypothesis testing--and only practical 
experience will help determine a useful rule of thumb. N = 15 
or 30 seems a good start. As a matter of practice it seems 
reasonable to ignore all condition indexes below the threGhold 
as being too weak for further consideration, regardless of what 
patterns of variance-decomposition proportions may be associated 
with them. 

In accordance with these instructions, an N = 15 was chosen as a 

conservative threshold. Variance-decompositions are ignored if the 

condition number < 15. 



CHAPTER 4 

MODELS AND EMPIRicAL RESULTS 

The models and results are discussed in this section. Since 

various models are used, each model is discussed along with relevant 

tests. The basic model which incorporates all seven fundamental 

hypotheses mentioned in Chapter 2 can be conceptualized as follows. 

P(y=l) F(a + BlSize + B2D/E + B3IMPACT + B4EPS + B5CTRL + 

+ B6BONUS + B7BTE). 

where F() denotes the logistic distribution function 
and y 1 if the firm belongs to the test group. 

o if the firm belongs to the control group. 

This model and its variations are discussed below with the results. The 

more recent analyses (the change from A/A to A/S in 1968 and 1969) are 

discussed first since there were fewer data limitations as compared to 

the 1954 analyses (the change from SIS to A/A). Also discussed is the 

analysis of the year immediately preceding the change from A/A to A/S. 

The Change From AlA to A/S: Year I 

As stated in Chapter 3, only the "test" firms which made the 

change from A/A to A/S in 1968 and 1969 were chosen for this study. The 

analyses of the T68 and T69 firms was performed separately. That is, T68 

and A/A firms were compared using 1968 data, and T69 and A/A firms were 

compared using 1969 data. However, since this is an income increasing 

change in both cases, 1968 is referred to as "year i" for the T68 firms 

while 1969 is referred to as "year i" for the T69 firms. The year i 

56 
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analysis comparing the T68 and A/A firms is discussed first. All 

individual asymptotic t tests are considered to be one-tail tests, and 

the significance (alpha) levels of these t statistics are discussed 

under this assumption unless otherwise noted. However, it should be 

recalled that most other studies on accounting method choice (e. g HZ 

[1979]) have hypothesized one-tailed tests, but discussed the results as 

if the tests were two-tailed. To compare the t test results of this 

study to the previous studies, simply multiply the significance levels 

by two. 

1968 Analyses 

Basi~!1£2:~!.. The results for the basic model as stated above 

are found in Table 2. Note, size is defined alternatively as SALES and 

EMPL, leverage as either D/E or ID/E, and CTRL as either CTRL% or CTRLD. 

This yields eight possible combinations for the seven variable model. 

Table 2 reveals that all coefficients have the predicted sign 

and that the null Hypothesis (Ho) can be rejected for Ho(IMPACT) and 

Ho(D/E) at the .025 level when leverage is not adjusted for industry 

averages. When this industry adjustment is made, the significance of 

leverage drops slightly so that Ho(D/E) can only be rejected at the .05 

level. Also rejectable at the .05 level are the Ho(SIZE) and Ho(EPS) 

with the former insensitive as to how it is measured. Ho(BONUS) can he 

rejected at the .10 level, while the CTRL variable ir: only marginally 

significant (alpha = .15), and only when the discrete measure (CTRLD) is 

used. The BTE variable does not appear to have significant explanatory 

power. 
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TABLE 2 

YEAR I, 1968 Data: y=l for 48 T68 Firms; 
y=O for 71 A/A Firms. 

119 Firms in Sample 

CONSTANT -0.03 0.07 -0.04 0.14 0.64 0.73 0.68 0.77 
? (0.09) (0.08) (0.04) (0.15) (0.71) (0.82) (0.77) (0.88) 

SALES -4.55 -4.66 -4.10 -4.24 
(1. 85) (1. 88) (1. 72) (1. 76) 

EMPL -0.99 -1.02 -0.89 -0.93 
(1. 72) (1. 76) (1.61) (1.65) 

D/E 2.09 2.08 2.02 2.00 
+ (2.04) (2.03) (1. 98) (1. 97) 

ID/E 1.77 1.77 1.69 1. 69 
+ (1. 71) (1. 72) (1. 66) (1.65) 

IMPACT 12.21 10.74 12.50 11.01 11.51 10.06 11.76 10.38 
+ (2.03) (1.86) (2.10) (1. 93) (1. 92) (1. 77) (2.00) (1. 84) 

EPS -1. 25 -1.26 -1.28 -1. 28 -1. 25 -1. 27 -1. 28 -1. 29 
(1. 73) (1.75) (1. 76) (1. 78) (1. 75) (1. 77) (1. 78) (1. 80) 

CTRL% -1.19 -1. 20 -1. 27 -1.25 
(0.84) (0.84) (0.87) (0.86) 

CTRLD -0.68 -0.69 -0.72 -0.73 
(1.11) (1.13) (1.17) (1.18) 

BONUS 0.64 0.62 0.62 0.60 0.60 0.58 0.58 0.56 
+ (1. 45) (1.41) (1. 40) (1.35) (1.36) (1. 33) (1. 31) (1. 27) 

BTE -0.34 -0.41 -0.33 -0.41 -0.25 -0.32 -0.25 -0.32 
(0.49) (0.61) (0.48) (0.60) (0.37) (0.48) (0.37) (0.48) 

MODELCHI 2 20.89 20.31 21.41 20.88 19.34 18.83 19.95 19.47 
(alpha) (.004) (.005 ) ( .003) (.004) (.007) (.009) (.006) (.007) 

% CORRECT 70.6 68.9 72.3 70.6 70.6 70.6 69.7 68.9 

% CONCORD 73.5 73.4 73.5 73.8 72.3 72.5 72.3 72.5 

The (asymptotic t values) one tailed alpha levels are as follows: 
(1. 04) = .15, (1.29) = .10, (1.66) = .05, (1.98) = .025. 

See Chapter 3 for variable definitions. 
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The model chi-square reveals that the j0int impact of the seven 

independent variables is significant in the .003 - .007 range, while the 

predictive power of the model (69-72% correct) exceeds the naive 

models predictive power (60% correct). The percentage of concordant 

pairs exceeds both of these (72-74%).1 

As to whether co11inearity causes the CTRL and BTE variables to 

appear insignificant (or other variables to appear less significant than 

they really are), the highest BKW condition number falls in the 11-12 

range and is thus considered insignificant with no analysis of variance 

decomposition proportions warranted (see Table 3). However, a review 

of Table 3 reveals that the simple correlations between the CTRL 

variables and nearly all other variables is significant. Further, if 

all other variables are regressed on CTRL% an R2 = .3 results. Thus, 

while the CTRL variable may appear insignificant in the mu1 tivariate 

model, this could be due partly to co11inearity. 

Univariate tests were performed on all the independent variables 

but are discussed only in the context of sorting out the effects of 

co11ineari ty from true insignificance in the case where certain 

variables appear insignificant in the multivariate model. In the 1968 

analysis, Mann-Whitney U tests on the CTRL% and BTE variables yield Z 

scores of -1.545 and - .62, respectively. This suggests that the CTRL% 

1. The same analyses were performed after eliminating the 16 
firms which switched from A/A to A/S after 12-31-80. The results are 
generally unchanged with a model chi-square value and t values for five 
of the coefficients virtually the same as reported in Table 2. The only 
notable changes are a slight increase in the significance of the BTE 
variable and a slight decrease in the significance of the CTRL variable. 
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Table 3 

Spearman Correlation Coefficients 

1968 Data, T68 and AlA Firms 

EMPL DIE IDlE IMPACT EPS CTRL% CTRLD BONUS BTE 

SALES 0.962 0.195 0.143 0.302 0.175 -0.590 -0.433 0.214 0.320 
0.000 0.033 0.121 0.001 0.057 0.000 0.000 0.019 0.000 

EMPL 0.182 0.144 0.284 0.167 -0.615 -0.477 0.231 0.255 
0.047 0.118 0.002 0.069 0.000 0.000 0.011 0.005 

DIE 0.884 -0.018 -0.025 -0.307 -0.341 0.080 0.026 
0.000 0.844 0.788 0.001 0.000 0.388 0.779 

IDlE -0.018 0.026 -0.297 -0.325 0.117 0.033 
0.844 0.782 0.001 0.000 0.203 0.719 

IMPACT 0.119 -0.246 -0.115 0.041 -0.032 
0.198 0.007 0.213 0.654 0.726 

EPS -0.009 0.071 -0.050 -0.040 
0.920 0.445 0.590 0.665 

CTRL% 0.849 -0.275 -0.238 
0.000 0.003 0.009 

CTRLD -0.269 -0.140 
0.003 0.128 

BONUS 0.172 
0.062 

The highest BKW condition number falls in the 11 to 12 range, below the 
threshold of 15. 

The upper number is the correlation coefficient, the lower number is the 
significance level. 

See Chapter 3 for variable definitions. 
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may be significant in explaining managements' motivations to change 

depreciation methods after all. The BTE variable appears to be clearly 

irrelevant. 

StabilitLof_~odel.-2~~E-Ti!!!~. Since the T68 and A/A firms 

simultaneously chose to ~ecrease income by switching from SIS to A/A in 

1954 ("year d") one might expect that the economic incentives causing 

this accounting change to be similar for both groups in 1954. If the 

accounting choice model specified in this study were extremely accurate 

for both 1954 and 1968 data, and if the dependent variable remained as 

specified above for BOTH 1954 and 1968, then a 1954 analysis would yield 

completely insignificant results, while the 1968 analysis would be 

highly significant. 

In order to test this notion, data was gathered for the years 

1954 and 1968 on a reduced model which does not test for the H(BONUS) or 

H(BTE) hypotheses. The BONUS variable was excluded due to lack of data 

for 1954. The BTE variable was excluded due to the lack of a 

significant relationship between it and depreciation choice in 1968. 

The resul ts of the comparative analys is are shown in Table 4. 

Since data was not available for CTRLQ for 1954, this particular 

measure of CTRL was excluded yielding only four combinations of the 

measured variables for both years. 

The results provide some support for the notion that an 

accounting choice model would not differentiate between two groups of 

firms in the year both groups changed to the same accounting method, but 

would differentiate in the year one of the two groups switches to a 

different method. Indeed, the model chi-square is significant at best at 
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Year D vs. Year I, 1954 vs. 1968 Data; y = 1 for T68 Firms 
y = 0 for A/A Firms 
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SALES & DLE EMPL & DLE SALES & DLE EMPL & IDLE 
1954 1968 1954 1968 1954 1968 1954 1968 

CONSTANT 0.00 0.09 0.00 0.15 0.30 0.74 0.31 0.79 
(0.00) (0.10) (0.00) (0.17) (0.47) (0.91) (0.48) (0.98) 

SALES -0.13 -4.19 -0.14 -3.77 
(0.53) (1.81) (0.60) (1. 67) 

EMPL -0.15 -0.94 -0.17 -0.80 
(0.43) (1. 70) (0.49) (1. 58) 

D/E 1. 88 1.99 1. 90 1. 97 
(1. 75) (1. 93) (1. 77) (1.91) 

ID/E 1.00 1. 73 1.01 1.72 
(0.95) (1. 67) (0.96) (1.66) 

IMPACT 0.81 11.94 0.70 10.59 1. 99 11.19 1.88 9.94 
(0.19) (1. 98) (0.16) (1. 83) (0.48) (1. 88) (0.46) (1. 74) 

EPS -0.41 -1.24 -0.42 -1.25 -0.44 -1.24 -0.45 -1.25 
(0.86) (1.71) (0.87) (1.73) (0.93) (1.72) (0.95) (1.75) 

CTRL -1. 62 -1.47 -1. 63 -1.46 -1. 61 -1. 52 -1. 62 -1. 50 
(1.41) (1.03) (1.41) (1. 02) (1. 40) (1. 04) (1. 40) (1.03) 

MODELCHI 2 7.42 18.62 7.29 18.09 5.09 17.40 4.92 16.94 
(alpha) (.192) (.002) (.200) (.003) (.405) (.004) (.426) (.005 ) 

% CORRECT 62.5 67.2 62.3 65.5 61.1 70.6 61. 7 68.9 

% CONCORD 66.7 72.8 66.6 72.9 64.3 71.4 64.5 70.9 

# OF FIRMS 109 119 109 119 109 119 109 119 

NOTE: four T68 firms and six A/A firms were eliminated in the 1954 
analyses due to lack of data. 

The (asymptotic t values) one tailed alpha levels are as follows: 
(l.04) = .15, (1.29) = .10, (l.66) = .05, (l.98) = .025. 

See Chapter 3 for variable definitions. 
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the .20 level for the 1954 data. However, the explanatory power of the 

D/E and CTRL% variables should not be overlooked. In fact, the 

difference in CTRL% was actually greater in 1954 than in 1968. 

Leverage, when not adjusted for industry averages, appears to be clearly 

different for both groups of firms in both years. This difference is 

only slightly more pronounced in 1968 than it is in 1954. 

This 1954/1968 comparative analysis implies that the T68 and A/A 

firms had, in 1954, (1) slightly different ownership structures and (2) 

leverage differences, the latter partially due to industry affiliation. 

Thus, as far as the TIMING of the change to A/S, leverage and ownership 

structures had little bearing (since they were "always" there). It 

appears then that primarily the SIZE, IMPACT and EPS variables explain 

the timing of the switch to A/S in 1968. However, it should be 

remembered that the BONUS variable could not be introduced into the 1954 

analysis, and further, that it is subject to measurement error in the 

1968 analysis (see Chapters 2 and 3). Another less obvious explanation 

for the weak bonus plan related results is that, if the negative EPS 

coefficient accounts for extremely weak earnings in 1968, possibly a 

significant number of managers faced a year where the earnings figure 

used in the bonus plan was below the lower bound. Thus, the existence 

of a bonus plan in that year would have motivated managers to hold off 

changing from A/A to A/S. 

1969 Analyses 

Basic Model. Similar "year i" analyses were performed for the 

1969 switch from A/A to A/S comparing T69 firms to A/A firms (using 1969 
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data). These results appear in Table 5 and are significantly different 

than the corresponding 1968 analysis. 

All coefficients have the predicted sign except for BTE. 

However, instead of a weak correlation regarding the BONUS variable, 

the Ho(BONUS) can be rejected at the .01 level. The only other null 

hypotheses that can be rejected are Ho(SIZE) and Ho(D/E). Again the 

SIZE effect is insensitive to the way size is measured, resulting in an 

alpha level of .025 either way, while the D/E effect is significant at 

the .05 level regardless of any industry differences. Strangely, the 

strength of earnings and the potential impact of the depreciation change 

on those earnings had little to do with the 1969 change. However, the 

fact that earnings was not a direct factor while the bonus plan was 

makes sense, since it is consistent wi th the notion that the earnings 

figure used in the plan was probably within the plan bounds. 

The model chi-square is significant in the .010-.017 range and 

the percentage of correct predictions ranged from 71.6% to 76.5%, 

slightly ~igher than the naive prediction of 69.6% (71/102). The 

percentage of concordant pairs was about 74.5 to 76.0%. 

Table 6 reveals the simple correlations between the independent 

variables in the 1969 analysis. While the highest BKW condition number 

falls in the 11.5 to 12.5 range (below the threshold of 15), the simple 

correlations between (1) EPS and BONUS, (2) IMPACT and SIZE, and (3) EPS 

and IMPACT suggest that collinearity may be making the EPS and IMPACT 

variables appear weak when truly significant. Indeed, a Mann-Whitney U 

test of the relationship between EPS and depreciation choice yields a Z 

value of -1.51 which suggests significant degree of the predicted 
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TABLE 5 

Year I, 1969 Data, y = 1 for 31 T69 Firms; 
y = 0 for 71 AlA Firms. 

102 Firms in Sample. 

CONSTANT -1. 38 -1. 28 -1.34 -1. 25 -0.98 -0.88 -0.91 -0.83 
? (1. 25) (1.13) (1. 21) (1.11) (0.90) (0.78) (0.84) (0.74) 

SALES -8.72 -8.86 -8.21 -8.43 
(2.12) (2.14) (2.05) (2.07) 

EMPL -2.05 -2.06 -1. 88 -1. 92 
(1.95) (l.96) (1. 84) (1. 86) 

DIE 1.42 1.50 1.40 l.48 
+ (1.65) (1. 74) (1. 64) (l.73) 

IDlE 1.53 1.60 1. 52 l.60 
+ (1. 65) (1. 73) (1. 66) (1. 74) 

IMPACT 3.78 1. 52 4.70 2.34 3 . .?5 0.99 4.13 1.72 
+ (0.59) (0.26) (0.72) (0.39) (0.51) (0.17) (0.64) (0.29) 

EPS -0.13 -0.09 -0.17 -0.13 -0.12 -0.07 -0.16 -0.11 
(0.17) (0.12) (0.22) (0.16) (0.15) (0.09) (0.20) (0.14) 

CTRL% -0.90 -0.96 -0.77 -0.80 
(0.67) (0.71) (0.57) (0.60) 

CTRLD -0.49 -0.49 -0.47 -0.45 
(0.78) (0.77) (0.74) (0.71) 

BONUS 1.26 1.22 1. 23 1.18 1.24 1.20 1.22 1.17 
+ (2.45) (2.41) (2.41) (2.35) (2.42) (2.37) (2.38) (2.32) 

BTE 0.43 0.30 0.40 0.29 0.52 0.43 0.49 0.39 
(0.54) (0.39) (0.51) (0.37) (0.66) (0.53) (0.62) (0.50) 

MODELCHI2 18.27 17.11 18.43 17 .19 18.38 17.18 18.59 17.33 
(alpha) (.011) (.017) (.010) (.016) (.010) (.016) (.010) ( .015) 

% CORRECT 73.5 72.5 72.5 76.5 71.6 71.6 71. 6 71.6 

% CONCORD 74.7 74.5 74.9 74.7 76.0 75.4 76.1 75.6 

The (asymptotic t values) one tailed alpha levels are as follows: 
(1. 04) = .15, (1.29) = .10, (1.66) = .05, (1.98) = .025, (2.36) .Ol. 

See Chapter 3 for variable definitions. 
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Table 6 

Spearman Correlation Coefficients 

1969 Data, T69 and AlA Firms 

EMPL DIE IDlE IMPACT EPS CTRL% CTRLD BONUS BTE 

SALES 0.939 0.117 0.129 0.195 -0.089 -0.450 -0.328 0.018 0.396 
0.000 0.240 0.195 0.050 0.375 0.000 0.001 0.857 0.000 

EMPL 0.132 0.142 0.204 -0.092 -0.503 -0.387 -0.010 0.315 
0.185 0.154 0.040 0.360 0.000 0.000 0.919 0.001 

DIE 0.863 -0.085 -0.057 -0.191 -0.218 0.082 0.090 
0.000 0.393 0.568 0.055 0.028 0.411 0.368 

IDlE -0.040 -0.044 -0.278 -0.227 0.049 0.062 
0.693 0.660 0.005 0.022 0.622 0.534 

IMPACT 0.111 -0.123 0.072 -0.l38 0.006 
0.265 0.217 0.471 0.166 0.951 

·EPS 0.101 0.080 -0.282 -0.069 
0.312 0.425 0.004 0.493 

CTRL% 0.802 0.008 -0.232 
0.000 0.935 0.019 

CTRLD -0.072 -0.248 
0.471 0.012 

BONUS 0.204 
0.039 

The highest BKW condition number falls in the 11.6 to 12.6 range, below 
the threshold of 15. 

The upper number is the correlation coefficient, the lower number is the 
significance level. 

See Chapter 3 for variable definitions. 
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relationship between earnings strength and depreciation method choice 

possibly "hidden" by the multicollinearity (the corresponding Z value 

for the 1968 change by the T68 firms was -2.12, somewhat stronger). 

However, a Mann-Whitney U test with regard to the power of the IMPACT 

variable yielded no evidence of a relationship between it and 

depreciation choice. Also, with regard to the EPS variable, even when 

BONUS is removed from the model (see below), the EPS variable is still 

does not show explanatory power. 

St~Qili tLof_!:!odel.-£veL-Ti!!!~. Similar to the d/i (' 54/'68) 

analysis above, 1954 data was collected for the T69 firms and a 

comparative analysis was performed on a reduced model with the BONUS and 

BTE variables eliminated. The results in Table 7 reveal that the T69 

and A/A firms differed in size even in 1954 when both groups of firms 

switched from SIS to A/A. However, the size difference did become more 

pronounced over time. As expected, the two groups appear to have no 

significant differences with respect to any other variables. Indeed, 

the model chi-square for the 1954 data is clearly insignificant. Thus, 

it appears that the economic incentives (except possibly the size 

related incentives) arose over time causing the T69 (A/A) firms to 

change from (maintain) the A/A method of depreciation in 1969. 

Timing of Change from A/A to A/S: Why 1968 as Opposed to 1969 

I~~~T6~_Fi!!!!~. Before leaving the analyses comparing the 

T68 and T69 firms to the A/A firms, I t is interes ting to contemplate 

why these two groups did not change to A/S in the same year, say 1968. 

To examine this issue, the basic seven variable model was run, using 
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TABLE 7 

Year D vs. Year I, 1954 vs. 1969 Data; y = 1 for T69 Firms, 
y = 0 for A/A Firms. 

SALES & DLE EMPL & DLE SALES & DLE EMPL & IDLE 
1954 1969 1954 1969 1954 1969 1954 1969 

CONSTANT -0.62 -0.14 -0.57 -0.08 -0.60 0.31 -0.54 0.38 
(0.96) (0.19) (0.87) (0.09) (0.94) (0.34) (0.84) (0.40) 

SALES -1.36 -8.25 -4.37 -7.57 
(1. 34) (2.03) (1. 36) (1. 92) 

EMPL -2.48 -2.03 -2.49 -1.84 
(1. 54) (1. 98) (1.55) (1.85) 

D/E 0.20 1.49 0.25 1. 55 
(0.15) (1. 80) (0.19) (1. 88) 

ID/E -0.02 1.55 0.05 1.61 
(0.02) (1. 76) (0.04) (1. 84) 

IMPACT 1. 87 1. 86 2.26 0.57 2.35 1.46 2.68 0.11 
(0.33) (0.30) (0.40) (0.10) (0.43) (0.23) (0.49) (0.02) 

EPS 0.06 -0.58 0.07 -0.58 0.05 -0.56 0.06 -0.56 
(0.12) (0.78) (0.15) (0.77) (0.11) (0.75) (0.14) (0.74) 

CTRL% -0.41 -0.82 -0.57 -0.93 -0.40 -0.71 -0.55 -0.79 
(0.36) (0.65) (0.49) (0.73) (0.35) (0.56) (0.48) (0.62) 

MODELCHI 2 4.18 10.60 4.95 10.11 4.16 10.53 4.92 10.05 
(alpha) ( .452) (.060) (.422) ( .072) (.527) ( .061) (.426) (.074) 

% CORRECT 69.1 70.6 69.1 69.6 69.1 71.6 69.1 71.6 

% CONCORD 59.6 69.3 62.7 68.4 57.9 68.3 61. 2 68.3 

# OF FIRMS 94 102 94 102 94 102 94 102 

NOTE: two T69 firms and six A/A firms were eliminated in the 1954 
analyses due to lack of data. 

The (asymptotic t values) one tailed alpha levels are as follows: 
(1.04) = .15, (1.29) = .10, (1.66) = .05, (1.98) = .025. 

See Chapter 3 for variable definitions. 



69 

1968 data for the T68 and T69 firms only, and valuing the dependent 

variable as follows: 

y = 1 if a T68 firm (manager switched to A/S in 1968), and 
o if a 169 firm (manager switched to A/S in 1969). 

This should help explain the reasons why the T69 firm managers held off, 

or why the T68 managers were in such a hurry (or both). 

The results of this analysis, shown in Table 8, show that the 

impact of the depreciation change is more significant for the T68 firms, 

as expected. Also, the CTRL variable shows extremely weak evidence that 

the T68 firms are more manager controlled than the T69 firms. However, 

bonus plans are maintained more often by the T69 firms than the T68 

firms. These results, coupled with the insignificant model chi-squares, 

are difficult to interpret. For example, while it can be said that the 

impact variable is predictably higher for the T68 firms, it does not 

explain why this same variable was not important to the T69 firms in the 

1969 analyses previously presented. Further, the fact that the T69 

firms had bonus plans more often says nothing as to why the T69 firms 

waited to change and the T68 firms did not. Within the context of this 

model, the latter is explained only by the remote possibility that the 

T69 firms with bonus plans reported earnings in 1968 (1969) which were 

beyond (within) plan bounds. 

Data from the previous 

analyses was used to further examine the issue as to why managers 

changed in a particular year. The question inherent in the following 

analysis is, did the economic incentives differ in the years before the 

year of the depreciation change? Using the T69 and A/A firms' 1968 
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TABLE 8 

Year I vs. Year I-1, 1968 Data: y = 1 for 48 T68 Firms; 
y = 0 for 31 T69 Firms. 

79 Firms in Sample. 

CONSTANT 0.82 0.85 0.82 0.84 1.03 1.06 1.03 1.04 
? (0.77) (0.80) (0.78) (0.79) (1.00) (1.03) (1.00) (1.01) 

SALES 2.19 2.13 2.20 2.01 
(0.52) (0.51) (0.52) (0.51) 

EMPL -0.02 -0.03 -0.01 -0.02 
(0.03) (0.04) (0.01) (0.03) 

DIE 0.82 0.82 0.76 0.75 
+ (0.83) (0.83) (0.76) (0.75) 

IDlE 0.60 0.59 0.58 0.57 
+ (0.62) (0.62) (0.59) (0.59) 

IMPACT 14.02 15.80 14.42 16.32 14.10 15.83 14.56 16.39 
+ (1.60) (1. 84) (1. 60) (1. 84) (1. 61) (1.84) (1. 61) (1. 84) 

EPS -0.50 -0.49 -0.51 -0.51 -0.47 -0.46 -0.49 -0.48 
(0.67) (0.66) (0.69) (0.68) (0.63) (0.62) (0.66) (0.65) 

CTRL% -1. 98 -2.34 -1. 99 -2.34 
(1. 21) (1.44) (1. 22) (1. 45) 

CTRLD -1.02 -1.16 -1.04 -1.18 
(1. 42) (1. 63) (1. 46) (1. 66) 

BONUS -0.81 -0.75 -0.87 -0.82 -0.80 -0.74 -0.86 -0.81 
+ (1. 56) (1. 44) (1. 68) (1. 58) (1. 53) (1.42) (1. 66) (1. 56) 

BTE -0.87 -0.87 -0.79 -0.77 -0.84 -0.84 -0.77 -0.75 
(0.95) (0.96) (0.88) (0.85) (0.93) (0.93) (0.85) (0.83) 

MODELCHI 2 10.82 10.54 11.39 11.12 10.5 10.22 11.15 10.89 
(alpha) (.147) (.160) (.122) (.133) (.162) (.177) (.132) (.144) 

% CORRECT 67.1 67.1 67.1 69.6 67.1 67.1 68.4 69.6 

% CONCORD 70.8 71.1 71.5 72.5 70.1 70.3 70.9 71.6 

The (asymptotic t values) one tailed alpha levels are as follows: 
(1.04) = .15, (1.29) = .10, (1. 66) = .05. 

See Chapter 3 for variable definitions. 
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(year i -1) data, an analysis was performed where y = 1 (0) if the firm 

was in the T69 (A/A) group. The resu1 ts of this analysis are found in 

Table 9 and can be compared directly to the year i results in Table 5. 

Comparing the year i -1 to year i data, it is clear differences 

in SIZE, IMPACT, CTRL, BONUS and BTE do not change over this two year 

period. The only variables that can possibly be conceived of as 

changing from year i-1 to year i are D/E and EPS; the former in the 

predicted direction, the latter contradicting the theory. It should 

emphasized, however, that these i-1 V~. i differences are probably not 

statistically significant. 

The Change from SIS to ALA: 1954, Year D 

Going backwards in time, it should be remembered that the year 

of the change from SIS to A/A cannot be known wi th certainty in most 

cases (see Chapter 3 on disclosure problems). In the 1954 analyses, the 

dependent variable has to be thought of as the depreciation method 

choice in 1954, OR SHORTLY THEREAFTER. 

In order to analyze the change in 1954, the A/S firms are used 

as a control for the T68, T69 and A/A firms. Also, due to the data 

limitations and previously reported results, the BONUS and BTE variables 

were not measured. The results for the basic five variable reduced 

model are shown in Table 10. The dependent variable is coded 1 for the 

A/S firms and 0 for the combined T68, T69 and A/A firms. 

Strangely, the model chi - square and individual parameter 

estimates are highly dependent on the measure of size. When the number 

of employees is used as this measure, the size coefficient and model 
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Table 9 

Year I - 1, 1968 data: y = 1 for 31 T69 Firms; 
y = 0 for 71 AlA Firms. 

102 Firms in Sample. 

CONSTANT -0.56 -0.38 -0.56 -0.38 -0.23 -0.05 0.22 -0.04 
? (0.52) (0.35) (0.52) (0.35) (0.22) (0.05) (0.22) (0.04) 

SALES -7.59 -7.57 -7.17 -7.19 
(2.04) (2.04) (1.95) (1. 95) 

EMPL -1. 72 -1. 71 -1. 59 -1. 60 
(1. 83) (1. 82) (1. 72) (1.72) 

DIE 1.18 1.24 1.16 1. 22 
+ (1.17) (1. 24) (1.15) (1. 22) 

IDlE 1.16 1.24 1.16 1. 23 
+ (1.11) (1.18) (1.10) (1.18) 

IMPACT 0.18 -1.16 0.28 -1. 03 0.04 -1.39 0.07 -1.24 
+ (0.03) (0.20) (0.05) (0.18) (0.01) (0.25) (0.01) (0.22) 

EPS -0.67 -0.77 -0.70 -0.80 -0.69 -0.79 -0.72 -0.81 
(0.85) (0.97) (0.89) (1. 01) (0.88) (1. 00) (0.92) (1. 04) 

CTRL% -0.70 -0.69 -0.60 -0.56 
(0.50) (0.50) (0.43) (0.40) 

CTRLD -0.30 -0.30 -0.28 -0.27 
(0.48) (0.48) (0.44) (0.43) 

BONUS 1.28 1. 26 1. 27 1.24 1. 27 1.24 1. 25 1. 22 
+ (2.63) (2.60) (2.62) (2.58) (2.60) (2.56) (2.59) (2.55) 

BTE 0.31 0.19 0.34 0.22 0.38 0.28 0.41 0.30 
(0.39) (0.24) (0.44) (0.29) (0.50) (0.37) (0.54) (0.40) 

MODELCHI 2 17.36 16.16 17.33 16.14 17.22 16.05 17.24 16.07 
(alpha) (.015) (.024) (.015) (.024) (.016) (.025) (.016) (.025) 

% CORRECT 71.6 72.5 70.6 71.6 71.6 71.6 70.6 70.6 

% CONCORD 75.4 74.0 75.3 74.4 76.0 74.6 75.9 74.6 

The (asymptotic t values) one tailed alpha levels are as follows: 
(1. 04) = .15, (1.29) = .10, (1.66) = .05, (1. 98) = .025, (2.36) = .001 

See Chapter 3 for variable definitions. 
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Year D, 1954 Data: y=l for 126 A/S Firms; 
y=O for 44 T68 Firms, 

CONSTANT 
? 

SALES 

EMPL 

D/E 
+ 

ID/E 
+ 

IMPACT 
+ 

EPS 

CTRL% 

MODEL CHI 2 

(alpha) 

% CORRECT 

% CONCORD 

-0.14 
(0.35) 

-0.16 
(0.88) 

1.34 
(2.14) 

0.67 
(0.25) 

-0.12 
(0.41) 

-0.44 
(0.69) 

7.31 
(0.20) 

55.70 

57.00 

29 T69 Firms, and 
~ A/A Firms. 
264 Firms in Sample. 

0.03 
(0.07) 

-1. 51 
(2.28) 

1.40 
(2.18) 

1.10 
(0.42) 

-0.10 
(0.32) 

-0.78 
(1.17) 

14.99 
(0.01) 

60.20 

60.40 

0.09 
(0.38) 

-0.17 
(0.93) 

1.08 
(1. 75) 

1.04 
(0.40) 

-0.14 
(0.46) 

-0.45 
(0.70) 

5.54 
(0.35) 

56.80 

56.00 

0.26 
(0.68) 

-1.47 
(2.27) 

1.12 
(1. 78) 

1.48 
(0.57) 

-0.11 
(0.37) 

-0.78 
(1.17) 

13.12 
(0.02) 

59.80 

59.30 
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Note: Of the 282 firms in the original sample, 18 firms had to be 
eliminated due to data limitations as follows: 6 A/S firms, 4 T68 firms, 
2 T69 firms and 6 A/A firms. 

The (asymptotic t values) one tailed alpha levels are as follows: 
(1.04) = .15, (1.29) = .10, (1.66) = .05, (1.98) = .025, (2.36) = .01. 

See Chapter 3 for variable definitions. 
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chi-square values are both highly significant at the .01 level. 

However, when sales is used as the measure of size, both the coefficient 

and model chi-square values are insignificant. 

The leverage variable is significant with or without the 

adjustment for industry average, with D/E only slightly less significant 

than ID/E. No other variables- are significant except for possibly the 

ownership variable. All coefficients have the predicted sign. 

While the sensitivity of the size measurement seems to be caused 

by co11inearity, the highest BKW condition number falls between 7 and 8 

indicating no major problem in this regard. However Table 11 indicates 

significant correlations between SIZE and CTRL, SIZE and IMPACT, D/E and 

IMPACT and other pairs of variables. In addition to co11inearity, 

another cause of instability could be that the model simply does not 

explain changes from SIS. Another possible reason is the measurement 

error inherent in the dependent variable. However, it is interesting to 

note that the Dhaliwal et a1. (1982) study indicated that the 1959 

results were less significant than the 1962 results. Extrapolating 

backwards through time, further reduction of significance levels is 

consistent with the Dhaliwal et a1. findings. Regardless, leverage 

seems to be the only reliable explanation for the change from SIS in 

1954 or thereafter. 

The evidence in Tables 4 and 7 suggests that the T68 and T69 

firms differed from the A/A firms in 1954. Compared to the A/A firms, 

the T68 firms were more levered and less owner controlled, while the T69 

firms were small. This implies that in certain important respects the 

T68 and T69 firms were more similar to A/~ firms than they 



Table 11 

Spearman Correlation Coefficients 

1954 Data, All Firms (264) 

EMPL DIE IDlE IMPACT EPS CTRU 

SALES 0.916 0.089 0.075 0.097 0.027 -0.459 
0.000 0.149 0.226 0.116 0.662 0.000 

EMPL 0.069 0.085 0.118 -0.014 -0.461 
0.264 0.166 0.056 0.816 0.000 

DIE 0.940 0.189 -0.045 0.029 
0.000 0.002 0.460 0.638 

IDlE 0.137 -0.020 0.079 
0.025 0.750 0.202 

IMPACT -0.077 -0.074 
0.213 0.231 

EPS -0.077 
0.213 

The highest BKW condition number falls in the 7 to 7.5 range, below 
the threshold of 15. 

The upper number is the correlation coefficient, the lower number is 
the significance level. 

See Chapter 3 for vatiable definitions. 
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were to A/!::. firms (in 1954). Thus, the Table 10 results may be driven 

primarily by the A/S and A/A firms, with the T68 and T69 firms adding 

nothing but noise. This noise could be caused by dependent variable 

"miscodings" for the T68 and T69 firms or by the fact that these firms 

did not belong in the 1954 model in the first place. That is, it nlay be 

that managers of the T68 and T69 firms may have changed from SIS to A/A 

in 1954 for different reasons than did the A/A firms. 

In order to explore the above concerns, additional statistical 

tests were performed using 1954 data with various dependent variable 

recodings and subsample exclusions. The results of these analyses, 

reported in Table 12, indicate that the year d resul ts in Table 10 are 

driven by the A/S and A/A firms. Indeed, it does not appear to matter 

what value is assigned to the dependent variable for the T68 and T69 

firms. Moreover, the analysis with the T68 and T69 firms excluded 

yields the strongest result3. 

In further recognition of the "ambiguous" motivations faced by 

managers of T68 and T69 firms, a separate tri-variate logit analysis was 

performed with the following dependent variable codings: A/S = 2, T68 

and T69 = 1, and A/A firms = O. The model chi-square was slightly 

higher (approximately 19) with individual t values relatively unchanged. 
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Table 12 

Year D, 1954 Data; y Varies 

Codings of the deEendent variable {y2 
A/S = 1 A/S = 1 A/S = 1 A/S = 1 A/S = 1 A/S = 1 
T68 = 0 T68 = 1 T68 = 0 T68 = 0 
T69 = 0 T69 = 1 T69 = 0 T69 = 0 
ALA = 0 ALA = 0 ALA = 0 

CONSTANT 0.03 1.24 0.92 0.59 1.11 1.36 
(0.07) (2.57) (1. 68) (1. 21) (1.76) (1. 99) 

EMPL -1. 51 -0.81 -1. 66 -1.19 -1. 50 0.13 
(2.28) (1.93) (2.11) (1. 77) (2.09) (0.10) 

D/E 1.40 2.08 1. 93 0.93 0.36 1. 90 
(2.18) (2.34) (2.16) (1.23) (0.44) (1.51) 

IMPACT 1.10 1.94 2.08 0.71 0.14 1.25 
(0.42) (0.55) (0.57) (0.22 ) (0.04) (0.26) 

EPS -0.10 -0.24 -0.25 -0.05 0.11 -0.23 
(0.32) (0.67) (0.58) (0.13) (0.22) (0.46) 

CTRL% -0.78 -0.98 -1.04 -0.39 -0.18 -0.47 
(1.17) (1. 36) (1. 32) (0.49) (0.19) (0.46) 

MODELCHI 2 14.99 15.50 17.68 5.39 6.31 3.79 
(alpha) (.010) (.008 ) (.003) (.370) (.277) (.580) 

% CORRECT 60.2 76.5 70.2 63.8 75.3 81. 3 

% CONCORD 60.4 67.4 68.1 57.1 56.0 59.0 

# OF FIRMS 264 264 191 199 170 155 

The (asymptotic t values) one tailed alpha levels are as follows: 
(1.04) = .15, (1.29) = .10, (1.66) = .05, (1.98) = .025, (2.36) .01. 

See Chapter 3 for variable definitions. 



CHAPTER 5 

SUMMARY AND CONCLUSIONS 

The model proposed for the explanation of depreciation method 

changes was used to analyze two separate depreciation method changes. 

The time period separating these two changes was 14 to 15 years, and the 

events surrounding the changes differed somewhat. Therefore, 

conclusions with regard to these two accounting choices are discussed 

separately, in chronological order. 

A significant event which effected all firms studied in this 

dissertation was the 1954 tax law change which allowed depreciation for 

tax purposes starting in 1954. Beyond the effect on reported income, 

this event makes the original changes from SIS, different in nature from 

the switches from A/A in two ways: (1) many firms were forced to wait 

until 1954 to change from SIS, unlike the subsequent "change as you 

~;ill" switchbacks from A/A to A/S, and (2) the change from SIS in 1954 

was either strictly a tax change (to A/S) or a joint tax/book change (to 

A/A), unlike the non-tax related switchback from A/A to A/S. These two 

points should be remembered when conclusions are drawn from this study. 

The Change from SIS 

The tax/book combination to which a manager changed to (from 

SIS) in 1954 or shortly thereafter appears to motivated by leverage and 

size differences. However, the significance of size appears to be 

highly dependent on how size is measured, due to model misspecification 
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or collinearity (or both). The extent to which owners control the firm 

may also be motivating the change to A/A, however it is difficult to 

tell due to the CTRL variable's correlation with size. These findings 

are consistent with the findings of Dhaliwal, et al. (1982, using 1959 

and 1962 data), although their results were much stronger. The earnings 

strength and a depreciation change's potential impact on those earnings 

does not appear to have been motivated the depreciation change patterns. 

The Change from A/A to A/S 

The explanatory power of the model for this change is much 

stronger for both the 1968 and 1969 changes. The size, leverage and 

bonus plan hypotheses are supported in both cases, while the 

significance levels for all three of the corresponding variables differs 

across these two years. The general variables of earnings strength and 

the potential impact of a depreciation change on those earnings are 

clearly significant in 1968. These two variables are not apparently 

important in the 1969 analyses, although the former's significance may 

be hidden by collinearity. The control variable is only marginally 

signifjcant, and only in the 1968 analyses when measured by a discrete 

ranking. Barriers to entry appear to have nothing to do with the choice 

of depreciation methods, a finding consistent with HZ's (1979) 

concentration ratio results with respect to depreciation choice. 

The stronger results using the 1968 changes hints at an industry 

follow the leader effect, especially \"hen considering the more 

"permanent" characteristics (size, leverage and bonus plan) in contrast 

to the more "transitory" characteristics (earnings strength and the 
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impact of the change). It seems that the more "permanent" 

characteristics are significant for both years studied. If these sorts 

of characteristics are industry dependent, it appears that the 

"accounting leaders" in the industry might have made the change in a 

year when earnings were weak and/or the impact of the change was high 

(say 1968), -while the "accounting followers" waited to observe the 

leaders and changed in a year when the stakes (earnings weakness and 

impact) were not so high (say 1969). This notion is captured in the 

President's Letter of Campbell Soup Company's (a T69 firm) annual report 

for the fiscal year ended July 31, 1970 (p. 2) in the explanation for 

increase in net profits. 

The increase as shown in the report is 22.5%, but this should be 
interpreted in light of the change in depreciation reporting 
method. We found ourselves almost alone in the food industry 
reporting earnings on the accelerated depreciation method. This 
tended to down-rate our position when viewed on an earnings per 
share basis, so we joined the crowd this past year. by reporting 
on a straight-line basis, although our depreciation is on an 
accelerated basis for tax purposes. A comparison of earnings on 
the same depreciation basis for both years shows the increase to 
be 11.3%. 

It should be noted however, that while this "domino mentality" 

clearly seems to apply to the potential IMPACT of the depreciation 

method change on earnings, it is not so clearly applicable to the 

earnings strength variable (EPS). That is, the univariate results 

indicated an earnings strength motivation in both 1968 ~!!~ 1969 (with 

1969's somewhat less significant). 

With regard to the timing of the size and leverage and "control" 

motivations, it appears that the firms switching to A/S in 1968 were 

ah'ays (since 1954) highly levered and control by management while the 
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firms switching in 1969 were always relatively small. This suggests 

that these firms originally switched from SIS to A/A to minimize tax and 

bookkeeping costs, realizing later (when earnings softened) that agency 

related costs exceeded the bookkeeping costs originally saved. 



APPENDIX A 

COMPETING THEORIES AND FINDINGS 

While many researchers have made significant contributions 

toward the theories and findings in questions, in the interest of 

simplicity, I will consider all of their contributions as fitting into 

one of the following categories: (1) economic consequences assuming 

efficient capital markets, (2) income smoothing, (3) corporate 

personality, (4) diffusion of innovation or (5) characteristics of 

frequent changers. Each of these five categories is described below. 

Economic conseguences assuming efficient capital markets 

Reminiscent of arguments offered by Gagnon (1967), Watts and 

Zimmerman (WZ) (1978) took a definitive step toward a positive 

(descriptive) theory of Accounting standard setting and choice. Their 

theory focused on the political and agency (i. e. contracting and 

monitoring) costs which might explain why firms lobby the Financial 

Accounting Standards Board (FASB) for or against proposed mandatory 

accounting standards. The test of their theory essentially measured 

correlations between certain firm characteristics (surrogates for 

economic incentives) and responses to the February 15, 1974 FASB 

discussion memorandum on general price level changes. Although their 

methods and conclusions have been seriously questioned by McKee, Bell 

and Boatsman (1984), studies by Dhaliwal (1982) with regard to FAS 34 
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and Kelly (1985) with regard to FAS 8 support and expand upon some of 

the WZ (1978) claims with respect to lobbying behavior. 

The initial theory was eventually refined and used in attempts 

to explain managements' motivations with regard to various 

voluntary choices of accounting methods. Early on, each of numerous 

accounting method choices were separately modeled and empirically tested 

(e. g. HZ [1979]). Eventually, ZH (1981) attempted to test consistency 

of motivations across accounting methods by a joint test of the 

concurrent use ("choice") of four accounting methods. In contrast, 

Lilien and Pastena (1982), examined the consistency of motivations 

across procedures. used in applying a given accounting method 

(intramethod choice) for oil and gas firms. 

A more in depth look at the economic consequences framework is 

incorporated into the hypothesis formulation section of this paper (see 

Surrogates for Managements' Motivations). Furthermore, Holthausen and 

Leftwich (1982), Kelly (1983) and WZ (1986, Chapters 8 - 11) offer 

summaries and criticisms of selected published work in this area while 

Christie (1986) provides formal (statistical) tests of the theory based 

on the results of eleven of these published works. Also, Christenson 

(1983) provides broad criticisms of the "Rochester School" approach from 

the perspective of the philosophy of science. For new, it is beneficial 

to turn to some older, possibly "less remembered", theories which might 

be considered precursors of the theory proposed by WZ (1978). 
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Income Smoothing 

In retrospect, the WZ (1978) positive theory can be seen as 

outgrowth of an early attempt by Hepworth (1953) to explain managements' 

motivations for "juggling" (p. 33) and ultimately smoothing income. 

Beyond the obvious income tax advantages, Hepworth suggested that a 

stable stream of reported earnings would improve relations with 

investors (via the resultant stable stream of dividends) and with 

laborers (via reduced pressure for wage increases during otherwise peak 

periods). The early theory, revived and "formalized" by Gordan (1964), 

predicted that management maximizes its own utility by choosing 

accounting methods that (1) smooth reported income, and (2) smooth the 

rate of growth in income. 

Subsequently, numerous empirical studies were performed using 

variants of the Gordan model. In summarizing the results of the income 

smoothing literature, Ronen and Sadan (1981, p. 36) concluded that "(b)y 

and large, the studies detected the existence of smoothing behavior, but 

most suffered from methodological problems." These problems led WZ 

(1978, p. 114) to believe that the Gordon model was "essentially 

unconfirmed." 

It is important to realize, however, that methodological 

problems were not the only reasons for Watts and Zimmerman and others to 

believe that the smoothing hypothesis was inconsistent with (or at least 

added nothing to) the positive theory of accounting standard setting and 

choice. WZ's enthusiasm was also dampened by their impression that the 

smoothing concept ignored the conflict between shareholders and 

management by assuming a direct relationship between increases/decreases 
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in stock price and increases/decreases in accounting income. The image 

of naive shareholders suffering from functional fixation on reported 

income ran counter to results of capital market reaction studies which 

cast serious doubt on managements' ability to directly manipulate stock 

prices via accounting changes (see Ricks [1982] and Lev and Ohlson 

[1982] for a review of market reaction studies). The assault which the 

"unconfirmed" smoothing hypothesis makes on the "confirmed" efficient 

market hypothesis led Zmijewski and Hagerman (1981, p. 130) to conclude 

consistently with WZ that "managers are probably not motivated to choose 

accounting principles "lhich necessarily smooth income or growth " 

While the smoothing hypothesis might appear dead to many 

positive theorists, recently numerous researchers have analyzed and 

tested the hypothesis based on a theory consistent with an "information 

theory of accounting choice" which assumes a semi-strong efficient 

capital market. 1 Ho1thausen and Leftwich (1983, p. 112) suggest that 

this information theory is a potential competitor or complement of the 

economic consequence theories. 

1. Barnea, Ronen .md Sadan (1975, 1976) suggested and found 
evidence that managers use extraordinary items to smooth the ordinary 
income stream so that investors have a stable number for prediction of 
future cash f1mols. Black (1980) claimed that managers tailor this same 
ordinary income number with the goal of stable Price/Earnings (P/E) 
ratios. This, facilitates the use of earnings as a reliable measure of 
value (since E x PIE = P). Per Ho1thausen and Leftwich (1983, p. 112) 
the "information theory of accounting choice" similarly states that "if 
managers have a competitive advar;tage in providing information about 
their firms, they have incentives to choose accounting techniques to 
provide reported earnings numbers that are good predictors of firms' 
cash flows." 



Both information theory and economic consequence theories agree 
that there is an association between accounting methods and 
firms' cash flows, but they disagree on the direction of 
causality. Economic consequence theories predict that 
particular accounting methods are chosen because they affect 
firms' cash flows. Information theory predicts that accounting 
technique choice reflects management's expectation of future 
cash flows, but the technique per se has no effect on those cash 
flows. The two theories are not necessarily mutually exclusive 
because they could both be encompassed by a more elaborate 
general theory. However, they are competing theories in the 
sense that each is a contender for the parsimonious theory that 
has the greatest explanatory power with regard to managers' 
choices of accounting methods. 
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Further, Ronen and Sadan (1981) showed that, under a reasonable 

and realistic class of management compensation schemes, utility 

maximizing behavior implies the smoothing of income numbers. Also, using 

a management compensation contract as the basis of their analysis, 

Demski, Patell and Wolfson (1984) have constructed a principle-agent 

model "in which accounting method choice is a substantive, as opposed to 

a 'cosmetic', issue, and in which the delegation of this decision to 

management represents efficient behavior" (p. 17). Moreover, Demski et 

al. suggest the possibility of an extension of this "decentralized 

monitor choice equilibrium" model to a multiperiod se~ting and thereby 

include income smoothing phenomena (p. 30). Thus, there may s till be 

legi timate room for a smoothing hypothes is wi thin the economic 

consequences framework. 

Corporate Personality 

At approximately the same time Gordan formalized the smoothing 

hypothesis, Sorter et al. (1964 and 1966) attempted to test a "theory of 

corporate personality" consistin$ of three related hypotheses (p. 200): 
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1. a corporate personality does exist, 
2. accounting data are useful in defining corporate personality and 
3. the corporate personality is partially non-economic in nature. 

While the stated purpose of their research was to "provide 

better insight into a firm's behavior which would improve 

[inves tors'] decis ion making" (p. 200), their theory, like Gordon's, 

offered still another explanation as to why firms choose particular 

accounting methods. 

The "noneconomic" personality dimension referred to in (3) above 

was termed "conservatism," and embraced many kinds of sometimes 

contradictory behavior patterns including 

intolerance of ambiguity (bet\V'een book and tax methods), 
safe solvency positioning, 
reluctance to change, 
minimization of book income and 
risk aversion (Sorter et al. 1966 p. 200).2 

Obviously it can be argued that the above kinds of "noneconomic" 

behavior are actually responses to economic incentives and thus, 

consistent with (and indistinguishable from) behavior predicted by 

extant theories based on economic consequences (e. g. WZ [1978]). 

Diffusion of Innovation 

The Basic Theory 

Tritscher (1970), Copeland and Shank (1971), and Comiskey and 

Groves (1972) injected into the accounting literature a sociological 

2. Comiskey and Groves (1972) tested the relationship between 
the "safe solvency position" and the "reluctance to change" aspects of 
the theory as applied to the adoption of the installment method of 
reporting sales for ig££~£ !~~ purposes during the years 1959-1963. 
Modest support was found, but only with respect to the debt equity ratio 
and only with respect to the years 1959-1962. 
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theory borrowed from Rogers (1962). This "diffusion of innovation" 

theory proposed (among other things), that the characteristics of the 

accounting innovation itself determine the adoption rate of a new 

accounting method. These characteristics include 

1. perceived relative (economic) advantage, 
2. compatibility with values and experience of potential adopters, 
3. simplicity re adopter implementation and user comprehension, 
4. divisibility (i. e. ability to tryon limited basis), and 
5. communicability. 

The data and/or analyses the above three accounting studies 

generally failed to support Roger's model. However, the results of 

these three studies are not directly relevant to this dissertation since 

they, directly or indirectly, tested the use of accounting methods for 

income ~ax purposes. 

Innovation Theory vs. Learning Set and Corporate Personality 

Shank and Copeland (1973 p. 496) took the liberty to interpret 

Livingstone's learning set theory3 as an explanation of managements' 

reluctance to change within the "corporate personality" framework. 

We believe that it is fair to conclude that Sorter et al. 
(1964 and 1966) and Livingstone (1967) would argue that 
accounting change behavior may be related to a learning set. In 
terms of primary emphasis, thi.s view differs s'Jbstantially from 
that reflected in the diffusion of innovation studies which 
suggest that accounting change behavior is related primarily to 

3. Livingstone (1967) suggested that financial statement 
users more readily adjust for the effect of accounting innovations if 
they have experience doing so in the past. He found that electric 
utility regulatory agencies accustomed to dealing with non-original cost 
data more effectively adjusted for effects of alternative tax allocation 
methods than did those agencies familiar with original cost data only. 
This finding was explained by the formulation of a "learning set" by 
members of the agencies which previously learned to deal with non
original cost data. 



the characteristics of the innovative accounting methods 
themselves, rather than to the behavioral set of the changer. 
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Shank and Copeland ran three tests comparing their "corporate 

personality learning set" theory against the innovation theory. Two of 

the these tests yielded evidence which supported the former and indirectly 

refuted the latter. Their third test provided evidence which supported 

neither theory.4 These mixed results lend a certain amount of credence 

to the conclusions of Kelly-Newton (1980, p. 119). 

Innovation and corporate personality theories should not be 
viewed as incompatible and alternative explanations for 
innova t ion adop tion dec is ions. Support for a corporate 
personality does not refute innovation theory, since firms may 
appear to be "change receptive" when in fact it is the 
characteristics of the innovation which determine adoption. 

Characteristics of Frequent Changers 

Subsequent to the advent of the innovation' studies, a related 

series of projects dealing with the association between accounting 

changes and firm characteristics was undertaken; see GosmanS (1973 and 

1974), Bremser (1975), Ernst (197S), Eggleton, Penman and Twombly 

(1976), Warren (1977), Snow (1980) and Strickland (1981). While in some 

4. The Shank and Copeland "test" sample consisted of those 
Ilrms which had previously, for financial statement purposes, switched 
both to and from AC, to LIFO and to flow-through for ITC. These "change 
receptive" firms were found to make relatively more accounting changes 
(excluding the changes used in selecting this "test" sample) during the 
years 1966-1969. With regard to timing, the "change receptive" firms 
were also found to have adopted Funds Flow statements earlier than the 
randomly selected firms. However, no relationship was found regarding 
the timing of adoption versus disadoption of AC (Rogers [1962] 
hypothesized that early adopters are late disadopters). 

5. Each reference to Gosman (1973, 1974) refers collectively 
to the net results of a study by Gosman (1973), the critique thereof by 
Cushing and Deakin (1974) and the defense thereof by Gosman (1974). 
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respects these "change" studies contradicted each other, they provide 

information l.lseful in integrating the work done in the economic 

consequences, income smoothing, corporate personality and diffusion of 

innovation areas as applicable to accounting changes. For that matter, 

much of the contradictory results of these "change" studies may be at 

least partially attributable to data, design or methodological 

differences. One of these data/design differences relates to whether 

the data/design was time series as opposed to cross sectional in nature. 

The results of these studies are briefly reviewed below; first the time 

series group. 

Time series 

Gosman (1973 and 1974), using 1959-68 data on 100 firms, found 

evidence based on univariate analyses that firms receiving auditors' 

consistency qualifications were (1) significantly larger and (2) less 

likely to be audited by Coopers and Lybrand, compared to firms not 

receiving consistency qualifications. However, propensity to receive 

consistency qualifications l~as not significantly correlated with the 

firms' industry classification. 

In contrast to Gosman's findings, Br~mser (1975) found evidence 

that during the years 1965 through 1970, a firm's size was unrelated to 

its inclination toward making discretionary accounting changes (DACs), 

of which 81% increased EPS. In his sample of 160 firms, an attempt was 

made to control for any industry factor by matching each of the 80 

"changers" with a "non chang~r." in the same industry classification. He 

did find however that the changers exhibited a poorer pattern of 
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earnings that non changers during the 5 year period surrounding the year 

of the DAC. 

Ernst (1975) extended the theory and findings of Gosman and 

Bremser with another "time series" analysis of DACs which ties in 

closely with the economic consequences and income smoothing studies. 

His basic hypothesis was that firms which are larger, less risky and 

have lower growth rates are more inclined to use DACs to smooth reported 

income (p. 130). Based on univariate analyses (Mann-Whitney U tests) of 

50 NYSE firms during the 1967-71 period, he found weak evidence that 

firms which were more inclined to use DACs to smooth reported income 

were larger in terms of net sales (alpha = 13%) and total assets (alpha 

7%) and had lower growth rates in net sales (alpha = 13%) and EPS 

(alpha 11%). No statistically significant correlations were found 

between firms' use of DACs for smoothing and (1) dividend payout ratios, 

(2) systematic risk, (3) debt-equity ratios or (4) growth in total 

assets. Eggleton, Penman and Twombly (1976) studied the industry 

classification, auditor and changes in management of firms which 

adopted or abandoned LIFO during the years from 1946 through 1971. They 

found that firms in the steel industry adopted LIFO (especially from 

1947-51) more often than firms in other industries. Conversely, firms 

in the food-processing, textile and retail industries abandoned LIFO 

more frequently than other firms. 

With regard to auditors, firms audited by Arthur Andersen (AA) 

and Peat Marwick Mitchell (PMM) made fewer changes to and from LIFO than 

other firms, while those audited by Ernst and Ernst (EE) and Price 

Waterhouse (PW) made more of these changes than other firms. While 
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sample size precluded industry-auditor interaction tests re AA and PMM, 

such tests showed that PW's disproportionately large number of steel 

firms in its clientele accounted for a large part of its association 

with firms making LIFO changes. Thus, EE was the only auditor that 

could be definitively associated (free of industry influences) with 

firms making changes to and from LIFO. 

Eggleton et al. found that while changes to LIFO are not 

associated with changes in management, changes from LIFO are. More 

specifically, the abandoning of LIFO is associated with changes in top 

operating personnel, but not necessarily with changes in directors, the 

president, or officers in the treasurer or controller groups. Further, 

it was found that changes in operating personnel were not associated 

with industry classifications. 

The results re changes in management seem to contradict the 

findings of Moore (1973) who deemed a management change to be a change 

in president, CEO and chairman of the board. A personnel change was 

defined as a change in one or two, but not all three of these top 

management positions. Examining all DACs made by the firms in question 

during the years from 1966 through 1969, he found that income reducing 

DACs were more likely to be made by firms with management changes as 

oPFosed to firms with personnel changes or firms with no personnel 

changes. 

Using the Wall Street Journal Index, Strickland (1981) 

identified 89 firms which filed for bankruptcy during the years 1973-77. 

Each one of these bankrupt firms was then matched with a nonbankrupt 

firm on the basis of the year of bankruptcy and industry class. Data on 
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each firm was gathered and examined for each of five years prior to the 

year of bankruptcy declaration. Thus, each firm's data set covered five 

consecutive years starting as early as 1968 and ending as late as 1976. 

Strickland examined only DAGs, and further, only DAGs which 

resulted in auditor consistency qualifications. With regard to earnings 

characteristics, she noted (p. 70) that 49% of these DAGs had the effect 

of smoothing net income and 29% had the effect of "taking a bath." 

The results of her univariate analyses indicate that the 

frequency of DAG related consistency qualifications was correlated with 

industry classification, but not with firm size (sales and assets). 

Further, while the total number and dollar magnitude of DAG 

qualifications were uncorrelated with future bankruptcy status, no firm 

facing bankruptcy received the most common DAG qualification: the one 

for a switch to LIFO. In turn, when switches to LIFO are excluded from 

the analysis, firms facing bankruptcy generally received more DAG 

qualifications. 

Strickland's bankruptcy related results are at least partially 

consistent ,qith the findings of Schwartz (1982) who identified 163 firms 

as being financially "distressed,,6 during the years 1974-80. Each of 

these distressed firms were matched with a "healthy" firm of a similar 

size a~d industry. During the four years imw.ediately prior to or 

6. Per Schwartz (1982), a firm was distressed if it 
(1) had a bond rating downgraded by a rating agency, 
(2) issued debt with premium interest rates, 
(3) was predicted to fail by a bankruptcy prediction model or 
(4) filed a bankruptcy petition. 
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surrounding the "year of distress," it was noted that distressed firms 

switched to LIFO less often and made more DAGs in general, especially 

income increasing DACs. 

Gross sectional 

Warren (1977) randomly selected 1,543 of those firms filing 10-K 

reports with the SEC between 1-1-73 and 4-30-73. Using multivariate 

analyses 

and the 

(ANOVA) he examined correlations between firm characteristics 

incidence of auditor consistency exceptions, making no 

distinction between discretionary vs. mandatory or income increasing vs. 

income decreasing accounting changes. 

He found that firms receiving consistency exceptions during the 

first four months of 1973 were relatively large (in revenue), listed on 

the NYSE, inclined to report extraordinary items and classified 

disproportionately among industry groupings. However, since the 

existence of extraordinary items and industry groupings were correlated, 

it is not certain which of these two (if not both) were relevant to 

explaining incidence of auditor consistency exceptions. Warren also 

tested for relationships between consistency exceptions and earnings 

patterns, auditor choices, and fiscal year ends, finding no 

statistically significant correlations. 

Snow (1980) also employed a cross sectional design focusing 

again on accounting changes made during a single fiscal year for each 

firm examined: the fiscal year which ended between 7-1-77 and 6-30-78. 

Unlike Warren, he ignored the auditors' opinions and examined only ~ACs 

(not mandatory accounting changes), distinguishing between those which 
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increased vs. those which decreased income. Accordingly, his sample of 

firms consisted of the following: 

1. firms which made an income increasing DAG (29), 
2. firms which made an income decreasing DAG (33) and 
3. firms which made no DAGs (113 selected randomly). 

Snow classified the firm characteristics to be tested into three 

categories: Permanent, Precipitory and Earnings. For the former two 

categories, he used multivariate statistical techniques to jointly test 

intra-category characteristics. However, since he never jointly tested 

characteristics from different categories, the test results of each of 

these three categories are discussed separately. Permanent 

characteristics were defined as those characteristics that are 

perennially associated with a firm and which determine its proclivity to 

make an accounting change. Snow tested the following three: 

1. The presence of a management compensation plan tied to 
accounting income, 

2. The type of control (management vs. owner), and 
3. Stock exchange listing (NYSE vs. other) as a surrogate for size. 

Utilizing dichotomous measurements of these three characteristics, he 

jointly tested them via generalized weighted least squares. 

Snow concluded that firms making income increasing DAGs tended 

to be listed on the NYSE, manager controlled and have a bonus plan for 

management tied to income more often than firms which made no DAGs. 

Firms making income decreasing DAGs tended to be listed on the American 

or some regional exchange, owner controlled and not have a bonus plan 

tied to income more often than firms which made no DAGs (p. 6). However, 

in both tests (income increasing and decreasing changes), collinearity 

was present among these three variables making it difficult to determine 
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which one (or more) of them was relevant to the incidence of accounting 

changes (p. 93). 

Snow tested "precipitory" characteristics in isolation from 

permanent characteristics. By precipitory he meant events particular to 

a year which may cause a firm to make an accounting change. The six of 

these he examined were the magnitude of the current year 

positive non-normal (infrequent or nonrecurring) event, 
negative non-normal event and 
current ratio, 

and the magnitude of the previous to current year 

change in sales, 
change in expenses relative to change in revenues and 
change in positive non-normal event. 

Using discriminant analysis, Snow found that the above six 

precipitory characteristics did not individually or jointly discriminate 

adequately between changers and nonchangers for either type of DAC 

(income increasing or decreasing). Further, the results of a one way 

ANOVA F test showed no significant correlations between anyone of the 

precipitory characteristics and the incidence of income DECREASING DACs. 

However, a similar F test showed that, compared to nonchangers, firms 

that made income INCREASING DAGs had experienced greater current year 

magnitudes of positive non-normal events (alpha .01), greater previous 

to current year increases in these magnitudes (alpha = .01) and lower 

current ratios (alpha .065). T~3 other three precipitory 

characteristics were not associated with income increasing DACs (p. 99). 

Snow examined earnings characteristics in isolation from 

permanent and precipitory characteristics using chi square tests. His 

evidence suggests that the phenomenon of DAC depends upon the 
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relationship between current year prechange earnings (EPS [t]) and 

previous year earnings (EPS [t-l]). For example, firms which made an 

income decreasing DAG tended to report EPS[t] > EPS[t-l] (alpha = .06). 

However, firms which made income increasing DAGs experienced EPS [t] > 

EPS [t-l] proportionately less often and EPS [t] < EPS 

proportionately more often than firms which made no DAG (alpha 

[t-l] 

.09). 

In general, each of the above mentioned "accounting change" 

studies lacks one or more of the following: 

1. well defined theory, 

2. separation of discretionary from mandatory changes, 

3. delineation between income increasing versus income 
decreasing changes, 

4. separate testing of different types of accounting changes 
(e. g. depreciation versus inventory methods). 

5. univariate analyses of each independent variable without 
explicit tests for interactive effects. 

6. direct comparability with other studies in this group because 

a. in some studies, only accounting changes resulting in 
consistency opinions were examined. 

b. the years examined were sometimes before, sometimes 
after APB Op. 20. 



APPENDIX B 

THE RELATIONSHIP BETWEEN DEPRECIATION METHOD CHOICE 
AND OTHER ACCOUNTING METHOD CHOICES (MANDATES) 

It is questionable that the results of an examination of one 

type of accounting change are generalizable to other types of accounting 

changes. Per HZ (1979, p. 157), "the important explanatory variables 

tend to be different for each accounting principle tested. This fact 

suggests that management may act as if they use different variables to 

make each decision." At the same time, it is also questionable that 

anyone accounting change can be validly examined without simultaneously 

considering all other accounting policy decisions: 

the evidence ... suggests that individual accounting policy 
choice decisions are part of an overall firm strategy. Although 
further refinements must still be made (e. g., ... considering 
all accounting policy decisions), this evidence is important to 
researchers examining income smoothing, changes in accounting 
principles, and the effects of accounting standard setting. 
Individual 8.ccounting policies should be examined as part of an 
overall firm strategy (ZH 1981, p. 148). 

Surrogation of Depreciation Methods for Income Strategy 

With regard to the generalizability issue, only one class of 

accounting changes is modeled (depreciation methods). Thus, in all 

cases, the sole dependent variable will be concerned with depreciati0n 

method choice (change). Concerning the overall firm strategy issue, it 

is not clear that the conclusions of ZH (1981) are consistent with their 

results. In the first place, ZH (1981, p. 140) claim that their joint 

test of accounting methods was statistically more significant than their 
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tests of individual accounting methods in iso1ati6n (HZ, 1979): For 

support of this notion, they sight higher probit values of the product = 

minus two times the log of the likelihood ratio (distributed as a chi 

square). However, this measure of the j oint impact of the independent 

variables on accounting choice is expected to be higher in the 1981 

study since the HZ (1979) model did not include leverage as an 

independent variable. Not only does the introduction of an additional 

independent variable increase the degrees of freedom (and the required 

chi-square value for any given alpha level), but in particular, leverage 

has been shown to be an important factor of accounting method choice by 

numerous researchers (including ZH [1981]). Therefore, its inclusion 

naturally tends to materially increase the chi - square value of the ZH 

(1981) model. 

Another weakness in the ZH (1981) study is the inclusion of the 

choice of inventory-costing methods. This choice is unique among 

accounting choices in that the IRS requires the use of LIFO for 

financial reporting .purposes if LIFO is used for income tax purposes. 

Further, IRS approval is required for a switch back to FIFO once a firm 

has chosen LIFO. Thus, tax considerations are probably paramount in the 

choice betw:len available inventory methods. 

HZ (1979, p. 154) provide evidence that seems to negate the 

importance of tax considerations, but the variable they tested, the 

effective tax rate, is not necessarily a good surrogate for the tax 

consequences of inflation as it relates to cost of goods sold (COGS). 

Morse and Richardson (1983) provide evidence which strongly indicates 

that COGS related tax consequences are the most important factor in 
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inventory- costing method choice (especially in the year of change to 

LIFO). While size l and industry classification also may contribute, 

they found that earnings growth and bond covenant restrictions are not 

associated with the choice of inventory methods. Thus, the uniqueness 

of this particular accounting choice indicates that merging it with 

other accounting choices in the ZH (1981) study could have 

inappropriately reduced significance levels or led to significant but 

misleading results. 

Looking at the results of HZ (1979, p. 154), it is clear that 

the choice of depreciation methods is the most accurately modeled out of 

the four accounting methods tested. This is evidenced by the chi square 

statistic and by the fact that it had the greatest number of 

statistically significant coefficients (4 at alpha = .1). This suggests 

that the ZH (1981) "income strategy" results are driven primarily by 

depreciation, especially upon consideration of the uniqueness of 

inventory-costing choice and the relatively immaterial income effects of 

ITC and past service pension cost amortizations. This is important (and 

convenient) since this dissertation focuses on depreciation changes 

(choices). 

As to whether depreciation method choice is associated with the 

use of inventory, pension or ITC methods, it is curious to note that the 

choice of these other methods in 1975 was "inconsistent" with the choice 

1. Strangely, size was not found to explain the choice of 
inventory methods in the HZ (1979, p. 154) study. However, col1inearity 
between size and concentra~ion ratios may have reduced the ~EE~E~~~ 
impact of size (p. 152). 
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of depreciation methods 51%, 64% and 28% of the time, respectively (ZH 

1981, p. 135). For example, a chi square test of the joint use of 

accounting methods indicates virtually no relation between the use of 

depreciation and inventory methods when classified on the basis of their 

effect on income. 2 As discussed above, this is expected due to the 

uniqueness of the inventory-costing method choice. 

A similar chi-square test on the joint use of depreciation and 

past service pension cost methods indicates a significant, but 

inconsistent, relationship. That is, firms using income increasing 

depreciation methods tended to use income decreasing past service 

pension cost amortization periods. However, this result may be 

partially caused by the arbitrary assignment of the immensely popular 

30-year amortization period (the medium) to the income decreasing 

category. This arbitrary (if not incorrect) classification left only 

2. In contrast, Sorter et al. (1966, p. 204) offers evidence 
of the predicted correlation between the use of book depreciation and 
inventory methods in 1963: 

Book & Tax 
LIFO FIFO 

AC tax I AC book 22 14 
AC tax I SL book 15 29 

chi square (1 df) = 5.41; significant at . 02 level . 

It should be remembered that HZ (1979) did not differentiate between A/S 
and SIS firms, and that a large proportion of firms switched to or 
extended LIFO in 1974 and 1975 (33% and 8%, respectively in the ATT 
sample. Thus, the contrast between the correlation in 1963 and the lack 
thereof in 1975 suggests many possibly scenarios. The following are two 
of the most likely: (1) the firms which switched-back to SL in the late 
1960's tended to use LIFO throughout the years 1963-1975, or (2) many 
firms using SL in 1975 (including the switch-back firms) switched to 
LIFO during the years 1964-1975. 
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23% of the firms in the income increasing category with regard to past 

service pension cost amortization. This classification scheme seems 

intuitively unpleasing when one considers that firms were classified as 

income increases with regard to depreciation, inventory and ITC methods 

85%, 50% and 72% of the time, respectively (HZ 1979, p. 148, Table 2). 

With regard to the choice of past service pension cost amortization 

periods: (1) The statistically insignificant results of HZ (1979) are 

uninterpretable and (2) the ZH (1981) results are biased toward 

insignificance and possibly misleading. 

Moving to ITC methods, another chi-square test was performed 

indicating a significant and consistent relationship between 

depreciation and ITC methods. This relationship is reflected in the fact 

that all coefficients in the ITC model are of the same sign as their 

corresponding coefficients in the depreciation model, but less 

significant. These results are consistent with those of Archibald 

(1967, p. 174-175) who found that, of the firms without tax loss 

carryforwards which switched-back to SL prior to 1966, 92% switched to 

the income increasing flow through rr.ethod in 1964 (the year APB Cp. No. 

4 deemed it "generally accepted"). The consistency between depreciation 

methods is only logical since both of these deal with the allocation of 

the net costs of depreciable assets. 

In summary, the income strategy approach used by ZH (1981) was 

potentially valid if inventory methods were excluded and a more 

reasonable cutoff ,,,as used for classifying past service pension costs 

amortization periods. Even so, the ZH (1981) results, purged of 

leverage, would probably not be more significant than the depreciation 
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results of HZ (1979). Or better yet, the ZH (1981) results would 

probably not be more significant than the depreciation results of HZ 

(1979), had the latter incorporated the leverage variable. In fact, the 

ZH (1981) results may be less valid due to the weaknesses stated above. 

For purposes of this dissertation, it will be assumed that the 

choice of depreciation methods surrogates for the array of accounting 

methods (other than inventory-costing methods) which comprise 

management's "income strategy". The validity of this surrogation is 

fairly clear in the case of ITC amortization (see above) and avoids 

1. sample size reductions and measurement error due to lack of 
complete disclosure of the various other accounting methods, 

2. arbitrary calibration of the dependent variable in the 
attempt to incorporate the relative impacts of various 
accounting methods on income, 

3. industry specific accounting methods. 

4. the need for incorporating income tax incentives. 

Effect of Inventory-Costing on Depreciation Method Choice 

While all non- inventory methods are posi ted to be part of an 

"income strategy", the same may not be true for inventory method choice. 

That is, tax considerations may dominate, and a change to LIFO may be 

decided upon E~gardl~~~ of the accompanying reduction in reported 

income. Subsequent to (or in conjunction with) this decision, the 

manager might "scramble" to find a way to offset the reduction in 

reported income due to the previous (or proposed) change to LIFO. A 

change to SL, the flow through method of lTC, longer periods of 

depreciation or amortization or a combination of these may seem to be in 
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order. However, based on the lack of relationship between depreciation 

and inventory methods exhibited by the data of ZH (1981, p. 135), the 

change to (use of) LIFO will not be included as an independent variable 

in this dissertation. 

Mandatory Accounting Changes (MACs) 

There may appear to be an association between MACs and DACs. 

That is, if a firm's "income strategy" receives a shock via a MAC, the 

firm's manager may respond with an offsetting DAC. Specifically, if a 

MAC forced the firm to change to an income decreasing accounting method, 

the firm's manager may respond by switching to SL in order to bring 

reported income back to "equilibrium." 

The problem with the above logic is that a firm which used AG to 

minimize reported income probably already used income decreasing 

accounting methods in general. Thus an APB mandate probably had no 

effect on firms using AG. Therefore, no association between MAGs and 

DAGs is expected and no test thereof is proposed. 



APPENDIX C 

ADDITIONAL BOND COVENANT RELATED INCENTIVES 
TO CHANGE ACCOUNTING METHODS 

Private Vs. Public Debt. 

In addition to changing to or using income increasing accounting 

methods, a manager can help avoid technical default by renegotiating the 

covenants or by repurchasing the debt. However, per Smi th and Warner 

(1979, p. 151), 

Changes in the specific covenants cannot usually be made 
without the consent of the holders of two-thirds in principal 
amount of the outstanding debt .... Moreover, the consent of 100 
percent of the debtholders is required in order to change the 
maturity date or principal amount of the bonds. In private 
placements involving few lenders, renegotiation is typically 
easier. 

Also, since public debt covenants rely more on GAAP (Leftwich 1983, p. 

36), accounting methods and changes relax public debt constraints more 

.than they relax private debt constraints. Thus, public debt issues' 

higher renegotiation and repurchasing costs and greater reliance on 

rolling GAAP make the choice of accounting methods both more crucial, 

and more effective, in avoiding technical default of public debt. 

Therefore, it might be that managers of firms levered more by 

public debt manifest greater tendencies toward changing to (using) 

income increasing/smoothing accounting methods. Daley and Vigeland 

(1983) used 1972 data to test this proposition re accounting for R&D 

costs. The sign of the multivariate model's resultant difference in 

coefficient estimates was as predicted, but statistically insignificant. 
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This insignificance might be explained by the tendency for private 

placements to contain more detailed restrictions on firms' behavior than 

public issues (Smith and Warner 1979, p. 150). This costly tendency 

offsets the relatively lower renegotiation costs of private debt, 

possibly resulting in more symmetrical motivations re these two types of 

leverage. 

For a study on depreciation technique usage however, a 

col1inearity problem makes the test for this asymmetry nearly 

impossible. Using 96 of the 139 firms which switched back to SL, 

Holthausen (1981, p. 100) found a simple correlation of .66 between 

public and private debt at the time of the switchback announcement. 

Thus, it is highly unlikely that any tests conducted in the proposed 

study would be able to separate out the partial effects of these two 

leverage measures. Thus, only overall leverage measures are used. 

Direct Dividend Constraint 

Quoting again from Holthausen (1981, p. 77): 

In addition to using leverage and working capital to constrain 
dividend payments, the direct dividend constraint defines the 
maximum rlividend which can be paid in any period as a positive 
function of cumulative earnings and proceeds from new stock 
issues and a negative function of cumulative dividends paid and 
funds used for share repurchase. All of these variables are 
cumulated from the yaar of issue of the bond. The maximum 
amount which can be paid as a dividend, is referred to as the 
inventory of payable funds. 

Since cumulative earnings can be increased by changing to or using 

income increasing accounting techniques, managers are motivated to do so 

as the firm approaches its direct dividend constraint (as the inventory 

of payable funds or "unrestricted retained earr.ings" increases). 
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Bowen et al. (1981) and Daley and Vigeland (1983) empirically 

support this notion in the cases of accounting for interest costs and R 

& D costs, respectively. However, in both studies the ratio of 

inventory of payable funds to dividends was negatively correlated with 

the ratios of debt to net tangible assets and income to interest expense 

(discussed below). 

The correlation with debt/net tangible assets is expected. 

Kalay (1982) posited that the magnitude of wealth transfers via dividend 

payouts is greater the higher the firms leverage. He empirically 

supported this by finding a negative correlation between firms 

debt/equity ratios and inventory of payable funds (adjusted for size). 

It should be noted however that Holthausen (1981, p. 100) found no 

correlation between these two variables. 

Evidence on the impact of the direct dividend constraint on 

depreciation method change is even less supportive of this hypothesis. 

In the first place, Holthausen (1981, p. 100) found no correlation 

between the debt/equity ratios and inventory of payable funds for the 

switchback firms. Further, based on data from the year of the switch

back to SL (available for only 77 of 139 firms), Holthausen (1981, p. 

105) found "that the inventory of payable funds is relatively large in 

comparison to the first year impact of the depreciation change." He 

also analyzed the time series of inventory for payable funds for 41 of 

the 139 firms throughout the 11 year period beginning seven years before 

and ending three years after the switch-back (p. 104). He found "in 

general, the time series . . . do not indicate that the constraints were 

becoming more restrictive over the seven year period preceding the year 
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of change." Further, he compared his data with Ka1ay's (1982) data on 

100 firms selected at random. Comparisons between the two samples were 

made of standardized measures of inventory of payable funds and 

percentages of firms and firm-years with binding direct dividend 

constraints. Based on these comparisons Holthausen (1981, p. 105) 

concluded that "there is no obvious evidence that the switch-back sample 

differs significantly from the sample chosen by Kalay (1982).,,1 

Thus, the direct dividend constraint based on the inventory of 

payable funds is not considered in this dissertation for the following 

reasons: 

1. the theoretical and empirical correlation with leverage, 

2. the relative immateriality of depreciation choice, 

3. Holthausen's findings that firms changing to SL showed no 
significant differences regarding this constraint and 

4. Lack of data on the majority of firms. 

L Ka1ay (1982) selected his sample from the firms in existence 
in 1975, as did HZ (1979). Note that HZ found that 85% of their sample 
used SL for book purposes in 1975. This is in contrast to the Sorter et 
al. (1964) and Dhaliwal et al. (1982) studies which found 50% of sampled 
firms using SL in the early 1960s. Thus, for the years Kalay calculated 
the inventory of payable funds (1956-1975), the firms he studied 
probably used depreciation methods as follows (roughly): 

50% used SL throughout, 
35% switched from AC to SL during the period studied, and 
15% maintained AC throughout the period studied. 

Thus, results of the test comparing the Holthausen and Kalay samples 
were biased toward insignificance since the Ka1ay sample was probably 
not an adequate control group. That is, probably only about 15% of the 
Kalay sample did not increase its inventory of payable funds by using SL 
prior to 1976. 
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Earnings Tests 

In addition to using leverage and working capital to constrain 

the issuance of new debt, bond covenants often require a firm to 

maintain a minimum prescribed ratio of income to interest charges (Smith 

and Warner 1979, p. 136). Since income increasing and smoothing 

accounting methods increase and smooth this ratio, managers of firms 

close to their debt covenants (i. e. high income/ interest charge 

ratios) are motivated to change to or use them (e. g. SL). 

Two studies have empirically tested this notion. Bowen et al. 

(1981) found both uni- and multivariate support with respect to 

accounting for interest costs. However, it is important to realize that 

capitalizing interest simultaneously increases the numerator and 

decreases the denominator of the income/interest charge ratio. The 

choice of SL beneficially impacts the numerator only. Thus, the Bowen 

et al. results on earnings tests are expected a priori to be stronger 

than the same for a study on the choice of depreciation methods (and 

most other methods as well). 

Evidence supporting this notion is found in a study on the 

accounting for R&D costs by Daley and Vigeland (1983). They do provide 

univariate evidence consistent with the findings of Bowen et al.: that 

firms with low ratios of income to interest charges more frequently 

capitalize R&D than firms with low ratios. However, the ir 

multivariate analysis showed no significant relationship between this 

ratio and accounting for R&D costs (possibly due to the lack of 

denominator effect). 
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In both the Bowen et al. and Daley and Vigeland studies, the 

ratio of income to interest charges was significantly correlated with 

leverage, the inventory of payable funds and size (i. e. sales). Due to 

the potential problems of multicollinearity, the weak multivariate 

results of Daley and Vigeland and the adjustments to GAAP necessary in 

calculating this ratio for bond covenant purposes (Leftwich, 1983, p. 

39), the income/interest charge ratio will not be included as an 

independent variable in this dissertation. 

Working Capital 

As mentioned above, frequently firms are not permitted to merge, 

issue new debt or pay dividends if working capital is below a stated 

minimum. Depreciation method choice has no effect on the working 

capital of non-manufacturing firms. However, if manufacturing firms use 

AC (as opposed to SL), working capital increases as the depreciation 

charged to work in process and finished good inventories increases, 

making the working capital constraint less restrictive. Thus, it might 

be posited that manufacturing firms short on working capital would 

choose AC. However, it is hard to believe that a firm would choose AC 

to relax its working capital constraint at the cost of simultaneously 

tightening constraints on leverage, inventory of payable funds and 

income/interest charge ratios. 

Therefore, the manager's choice of depreciation methods is 

probably not motivated by the firm's proximity to its working capital 

constraint due to the domination of the other bond covenant constraints. 

This is borne out in the 1963 data offered by Sorter et al. (1964, p. 
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189) "Which support the lack of correlation between depreciation method 

choice and working capital. Thus, bond covenant constraints on working 

capital are not considered in this dissertation. 2 

2. Snow (1980, p. 99) presents evidence that firms which make 
income increasing DACs have low working capital (or current) ratios. 
However, many of the 29 DACs he examined had no impact on working 
capital (p. 80). Assuming the ratios of working capital and leverage 
are negatively correlated, it is quite likely that Snow indirectly 
supported H(D/E). That is, firms with low working capital ratios (and 
thus, high leverage ratios) tend to increase income via changes in 
accounting methods. It io unfortunate that a direct test of leverage 
was not performed using Snow's data. 



APPENDIX D 

STATISTICAL METHODS COMPARED 

OLS (The Linear Probability Model) 

Since the dependent variable (depreci a tiOr1 method) is 

dichotomous, use of the OLS method results in thr ee problems: 

heteroskedasticity, non-normally distributed error terms and unbounded 

prediction. For detailed discussions of these problellls, s~e Pindyck and 

Rubinfeld (1981, pp. 275-78). 

Heteroskedasticity 

We can interpret the dependent variable (y) as the conditional 

probability that a firm will change to (choose) SL gi-v-en its size, 

leverage, etc., (the Xs). Since we only ££se.E~~ y~O or 1, the error 

term in this model is small when the true condition probab :i...1ity is close 

to either 0 or 1, but large when it is close to 1/2. As a result, while 

still linear and unbiased, the coefficient estimates are ir1efficient and 

thereby decrease the power of the test. 

Non-normally distributed errors 

Since the errors of the model are not normally distributed, 

neither are the coefficient estimators. Thus, class ical t: and F tests 

of significance do not apply. 
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Unbounded predictions of y 

For extreme values of the independent variables, the OLS model 

will yield predictions of y beyond the (0,1) range. This is a problem 

(at least conceptually) if y is to be interpreted as a conditional 

probability. If correction of this problem is attempted by setting all 

extreme predictions equal to 0 or 1, the estimates of the coefficients 

of X will still be unbiased, but the predictions of y will be clearly 

biased and in a different way, conceptually unsatisfying yet (i. e. 

certain outcomes assigned a probability of 0 may occur while others 

assigned a probability of one may not occur). 

An alternative approach is to reestimate the X coefficients 

subject to y being constrained within the [0,1] range. This nonlinear 

technique does not guarantee unbiased coefficient estimates however. 

See Pindyck & Rubinfe1d (1981, p. 278) for problems with specification 

bias caused by this nonlinear technique. 

OLS with J a,!kknife 

The generalized jackknife procedure applied with OLS utilizes 

the unbiasness of the OLS estimators and avoids the heteroskedasticity 

and non-normal error terms caused by a dichotomous dependent variable. 

This is accomplished by iterative res amp ling of the data. 

Consider the following i-variate model: 

y = aO + a1x1 + ... + aixi + u. 

The jackknife procedure first estimates the model using all n 

observations. It then repeatedly re-estimates that same model, 

systematically omitting one observation from each pass. The coefficient 
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estimates from the original, all inclusive, regression and from the re-

estimated regressions are then used to develop n "pseudo coefficients" 

for each of the i + 1 regression coefficients as follows. 

A· k J, naj,a11 - (n-1)aj,k where j 
k 

O,l, ... ,i, and 
1 , 2 , ... ,n, and 

aj,a11 = the estimate of aj using all n observations, 

A. k J, 

the estimate of aj using all n observations except for 
observation k. 

the "pseudo" coefficient for aj associated with the 
exclusion of the kth observation. 

The reSUlting [i + 1] x n matrix of "pseudo" values is then used 

to calculate a variance-covariance matrix and related standard errors. 

The mean values of the "pseudo" coefficients are unbiased estimates of 

the original coefficients and are used with the standard errors for 

calculation of t-statistics. As long as the "pseudo" coefficient 

estimates are sufficiently independent, the central limit theorem 

insures that the sampling distribution of each mean is asymptotically 

normal and thus the t-statistics are asymptotically distributed as a 

standard normal. Per Tukey (1958), the "pseudo" coefficients can be 

treated as approximately independent. 

The two major weaknesses of the use of OLS with jackknife are 

(1) high computational costs and (2) the conceptually unsatisfying 

unbounded prediction of y when the dependent variable is dichotomous. 

For a more detailed version of the above explanation of OLS with 

jackknife, see Daley and Vige1and (1983) and Mosteller and Tukey (1977). 
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Discriminant Analysis (DA) 

The objective of DA is to find the values of coefficients which 

"most appropriately" weight the linearly combined independent variables. 

Using DA in the proposed study, the "most appropriate" values become 

those which provide the greatest separation in the mean of the sum of 

this linearly weighted combination for AC users vs. SL users relative to 

the variance within these two subpopulations. Alternatively, the 

coefficients are chosen so that the variance of this sum bet, .... een AC vs. 

SL users is maximized relative to the within-population variance. 

The probabilistic interpretation of an individual independent 

variable's impact on the dependent variable is available with DA only if 

the distribution of the independent variables is multivariate normal, 

and the variance-covariance matrices of these variables are the same for 

both subpopulations (AC users vs. SL users). Thus, if these two 

conditions are not met, it is not possible to interpret DA coefficients 

nor to test for their individual significance. Due to the lack of 

anticipated fulfillment of these conditions, and due to the fact that if 

they are met DA is simply a special case of logit analysis, DA is at 

best second to logit analysis with regard this dissertation. 

Quantal Methods (Probit and Logit Analyses) 

In an effort to eliminate the problems associated with the 

application of OLS in the case of binary dependent variables, quantal 

methods have been developed which squeeze the range of y into the (0,1) 

interval. This is done through a monotonic transformation of the linear 
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OLS model which results in translation of each combination of X values 

into the probability of the occurrence of y. 

The cumulative probability function used for the above 

translation is the normal for probit analysis and the logistic for 10git 

analysis. Since the cumulative normal and cumulative logistics 

functions are similar, and since the latter is less costly 

computationally, only 10git will be discussed be10w.1 Let 

where y = 1 (0) if the firm uses SL (AG) and the following assumptions 

are made: 

1. u is distributed cumulatively as the logistic function. 

2. the unobservable threshold m exists for each firm, is distri
buted cumulatively as a logistic function across firms, and 

1 and if aO + a1 Xl + 

if aO + <l1 Xl + + ai Xi < m then y = O. 

Maximum likelihood estimation can then be applied yielding the 

Bppropriate critical value of m and consistent and asymptotically 

efficient estimates of the coefficients (the a estimates). See HZ 

(1979, p. 150-151), Pindyck and Rubinfe1d (1981, p. 287-289) for more 

detailed explanations of 10git analysis. 

2. Snow (1980, p. 99) presents evidence that firms which make 
income increasing DAGs have low working capi tal (or current) ratios. 
However, m~ny of the 29 DAGs he examined had no impact on working 
capital (p. 80). Assuming the ratios of working capital and leverage 
are negatively correlated, it is quite likely that Snow indirectly 
supported H(D/E). That is, firms with low working capital ratios (and 
thus, high leverage ratios) tend to increase income via changes in 
accounting methods. It is unfortunate that a direct test of leverage 
was not performed using Snow's data. 
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