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had previously been assumed to be. The price of the stock 
would fail to compensate for the revised expectations of 
investors. If, on the other hand, investors overestimated 
the impact of inflation and the replacement cost figures 
were lower than expected, there should be a positive reaction 
by investors to the release of the replacement cost figures.

The technique used in this study to determine the
reaction of investors to the release of the replacement
cost information is the market residual analysis technique,

10pioneered by Fama et al. The market residual analysis 
technique is particularly well suited to this research pro­
ject for two reasons. First, the sample size is large and 
the larger the sample size, the better the fit of the model. 
Second, calculating and issuing the replacement cost figures 
is a nondiscretionary change ordered by the SEC. There is 
no justification for the conclusion that any observed 
reaction by investors is a reaction to the information 
conveyed by the fact that management decided to make the 
• change.

The actual gathering and statistical analysis of 
the data proceeded as follows:

1. The sample of firms to be analyzed was chosen.
The sample was the entire population of firms that were 
required to provide the replacement cost information whose 
1976 year was the calendar year. This included 753 firms.

10Eugene F. Fama et al., "The Adjustment of 
Stock Prices to New Information," International Economic 
Review. X (February, 1969)» 1-21.
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2 . The market index was chosen. Since over 

1 , 0 0 0 firms were required to provide the information, 
commonly used market indexes were biased because these 
indexes include so many of the firms that were required 
to provide the replacement cost information. The market 
index used was constructed from all firms on the Conrpustat 
tapes. Firms with inventories and gross property, plant, 
and equipment of $1 0 0 ,0 0 0 , 0 0 0 or more were eliminated from 
the index because they were required to provide the replace­
ment cost information. Companies with less than $50,000,000 
in inventories and gross property, plant, and equipment 
were also eliminated because small firms were found to have 
different risk characteristics than the firms that were 
required to provide the replacement cost information,, After 
these eliminations, there were 17^'firms remaining. These 
firms made up the market index.

3. The market residual analysis technique was 
used to determine if investors reacted to the release of 
the replacement cost figures. The residual analysis was 
was first applied to the entire sample and then to sub­
sample groupings which might more clearly reveal the full 
extent of investors' reactions to the release of the replace­
ment cost information.

11Investors Management Services, Conrpustat 
(Denver: Investors Management Services, Inc., 1 9 7 7 ).



The Organizational Design

The next chapter discusses in detail meth­
odology used in analyzing the data and the related 
assumptions. A review and discussion of previous liter­
ature which formed the hasis for the methodology used in 
this research is included.

Chapter 3 presents the results of the analysis 
of the data and the related statistics.

In the final chapter, the study is summarized 
and conclusions ahout the findings and the usefulness 
of the replacement cost figures are given. Recommen­
dations for further research in this area are also made.



Chapter 2

RESEARCH METHODOLOGY 

Review of Related Literature

Introduction
In 1 9 6 9» Fama et al. published their revolution­

ary article, "The Adjustment of Stock Prices to New 
1Information." The article was revolutionary because 

it gave the financial and accounting communities a new 
tool, better than others currently available, to use in 
determining the relationship between accounting changes 
and stock market prices. This tool, known as the market 
residual analysis technique, has been widely used since 
that time.

In developing their model, Fama et al. observed
the well known phenomenon that rates of return are not
independent across stocks. King had estimated that 30
to 60 percent of the average stock's variance in return

2is explained by the market factor. In other words, 30

1Eugene F. Fama et al., "The Adjustment of Stock 
Prices to New Information," International Economic Review, 
X (February, 1 9 6 9 ), 1-21.

2Benjamin F. King, "Market and Industry Factors 
in Stock Price Behavior," Journal of Business, XXIX 
(January, 1 9 6 6 ), 139-190.

11
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percent to 60 percent of the variance in the return of 
individual stocks results from systematic factors (such 
as changes in interest rates and changes in the rate of 
inflation) that are not peculiar to any particular stock. 
The effect of these systematic factors on the market as 
a whole is called the market factor. Indexes such as 
the Standards and Poor's 400 Industrial Index and the 
Dow Jones Industrial average are approximate measures 
of this market factor.

The Evans and Archer Study
Another phenomenon, documented by Evans and 

Archer in 1968, was also part of the foundation of the 
residual analysis technique.-^ Evans and Archer con­
structed 60 different portfolios for each of 40 different 
sizes.^ In other words, 60 one-security portfolios,
60 two-security portfolios, and so on, up to 60 forty- 
security portfolios were constructed from randomly 
selected stocks. The average standard deviation of 
returns was calculated for the 60 portfolios of each 
size.-5 Figure 1 depicts the results of their investi­
gation. Increasing the size of the portfolios signif­
icantly decreases the level of unsystematic risk only

^John Evans and Stephen Archer, "Diversification and the Reduction of Dispersions An Empirical Analysis," 
Journal of Finance, XXIII (December, 1 9 6 8 ), 7 6 1-7 6 7.

^Ibid., p. 764.
-’ibid.
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The Impact of Naive Diversification on the Level 

of Unsystematic Risk in Portfolios

Source:
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in the first few cases. On the average, the full benefits 
of naive diversification can be achieved by forming port­
folios of 10 to 15 stocks. Since Evans and Archer esti­
mated the level of systematic variation to be .1 1 6 6, form­
ing portfolios of 15 or more securities eliminates on the
average, 96 percent or more of the unsystematic variation

6in portfolio returns. For this reason, indexes like the 
Standard and Poor's 4-00 Industrial Index are considered 
measures of systematic variation, or in other words, 
measures of the market factor.

The Fama et al. Study
With the knowledge of these phenomena in mind,

Fama et al. developed the market residual analysis 
technique. The following is the model Fama et al. used 
to investigate the association between stock splits and 
investor reaction. Ordinary least squares regression 
was used to estimate the parameters.

R .. = A. + b .R . + V..Jt 3 3 mt 3t

where i
R., = the realized return on firms 3 over 

period t,

6 Ibid., p. 7 6 5.
7'Fama et al., pp. 1-21. 
8Ibid.
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R ^ = the realized return on wealth during

period t, commonly known as the market 
index,

A., B = estimated parameters for firm j, and 
J J

= the residual for firm j over period t„

The beta coefficient (B..) represents the reactionJ
of an individual firm or portfolio of firms to the move­
ments of the market factor. Assuming the alpha coeffi-
cent (A.) equals zero, stocks with a beta of 1 . 0  would J
be expected to experience a 20 percent increase in real­
ized return attributable to the market factor, if the 
market factor (Rm-|.) increased by 20 percent. Firms with 
a beta of 2 . 0  would be expected to experience a 40 percent
increase in realized return from an increase in R , ofmt
20 percent. For individual stocks, the market factor 
explains only a portion (30 percent to 60 percent) of 
the total variance in return. The remaining 40 percent 
to 70 percent of the variance in the return of the indi­
vidual stock is attributable to unsystematic factors that 
relate specifically to individual firms. For this reason, 
the residual analysis technique cannot be used to examine 
firms on an individual basis. However, if firms are 
combined into portfolios, the effect of naive diver­
sification will be to eliminate most of the unsystematic 
portion of the variance in return. Combining the resid­
uals of different firms and computing the average resid­
ual has the same effect as naive diversification.



In their study,' Fama et al. examined all stock 
splits of 25 percent or more on the New York Stock Ex­
change from January, 1927, through December, 1959*^
The market model was used to calculate the beta coef­
ficients for each of the 622 firms that met the require­
ments. The market was defined as the mean return on

10all stocks listed on the New York Stock Exchange.
The estimated relationships were based on the ^20 months
during the 1 9 2 6 - 1 9 6 0 period, with the exception of the
15 months before and the 15 months after the month of 

11the split. These months were excluded because unusual
price behavior in months surrounding the split would
obscure the long-term relationship.

Using the beta coefficients calculated in this
manner, the expected return was calculated for each of
the stocks in the study for each of the 29 months prior

12to the split and the 30 months after the split. The 
residuals for each of the firms were averaged for each 
of the months prior to and following the stock splits. 
The averaging of these residuals achieved the affect 
of naive diversification and eliminated unsystematic 
variation that could be attributed to events peculiar

gFama et al., pp. 1-21.
1 0Ibid.
1 1Ibid.
12Ibid.



to individual firms (changes in earnings, dividend 
payout, ets.). Since the market model explains the 
variance in return due to the market factor, the expected 
value of the residuals is zero. Any deviation from zero 
is explained as model error in the absence of some sys­
tematic factor that exists in the firms in the sample 
during the period tested that does not exist in the 
market. In the Fama et al. research, this systematic
factor that existed in the sample was the fact that

11all firms had significant stock splits. J

In analyzing the results, Fama et al. used the
technique of cumulative average residuals analysis.
Any time the residual analysis technique is used there
will he some residuals, unless the model is a perfect
predictor (i.e., has an R-square of 1 .0 ). This creates
a problem in determining whether or not the residuals
result from random error or investor reaction. One
approach is to calculate standard deviations for the
residuals within the model to determine if they came

1 ̂from the same distribution. J However, the results

1 3Ibid.
^Ibid.
■^The residuals within the model are the diff­

erence between the actual and predicted values of the 
portfolio returns for the periods used to contrast the 
model.



of this type of analysis could he misleading since 
investors may react to information over several time 
periods rather than all at once. If investors did 
react to the information over several time periods, 
the residuals would not necessarily have higher stan­
dard deviations than those in the model, since the 
calculation of the standard deviations would not take 
into account the fact that the residuals were all in
one direction. To overcome this problem, Fama et al.

16cumulated the average residuals over time. In other 
words, they took the average of the residuals for 
period t = - 2 9 (the return for the month 29 months 
prior to the stock splits) and added it to the average 
of the residuals for period t = -28 to arrive at the 
cumulative average residuals for period t = -2 8 . Then 
they added the cumulative average residuals for period 
t = -28 to the average of the residuals for period 
t = - 2 7 to get the cumulative average residuals for 
period t = -27. This cumulating process was done for 
each month up through the thirtieth month after the 
stock split. The expected value of the residuals is 
zero, therefore, the expected value of the sum of the 
residuals is also.zero. ■ Since the cumulative average 
residuals at any particular time is just the sum of 
the average residuals up to that time, the expected

1 Fama et al., pp. 1-21.



value of the cumulative average residuals is zero. Un­
like the calculation of the standard deviation of the 
residuals, the cumulative average residuals technique 
takes into account a pattern of residuals that all have 
the same sign.

The pattern of the cumulative average residuals 
found hy Fama et al. is illustrated in Figure 2. The 
cumulative average residuals indicate that there was a 
positive reaction on the part of investors. For the

o.:
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Figure 2
Cumulative Average Residuals-All Splits

Source s
Eugene F. Fama et al., "The Adjustment of Stock 

Prices to New Information," International Economic Review 
X (February, 1 9 6 9 ), 1-2 1 .
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sample as a whole, the cumulative average residuals 
increased up to the date of the stock split. After 
that time the rates of return of the firms, on the 
average, have the normal relationship to the rate of 
return on the market that was calculated in the model. 
Therefore, the cumulative average residuals did not 
increase or decrease significantly for the remainder 
of the test period (through month t = +30 ) a17

Since the stock splits were not announced more 
than four months prior to the actual date of the split, 
the pattern of abnormal high returns that existed dur­
ing the 26 months prior to the split cannot be explained 
as investor reaction to the split itself„ The authors 
concluded that splits occur after periods of unusual 
prosperity for the company, and that this prosperity
is reflected in the prices of the stocks prior to the 

1 flsplit. The authors found significant investor reaction 
during the 26 months that preceded the stock split, but 
found no significant residual associated with the stock 
split itself. 19

The Archibald Study
In 1972, Archibald concluded that for firms that 

switched back from an accelerated depreciation method to

1 7Ibid.
l8Ibid.
1 9Ibid.



a straight line depreciation method the accounting
change " . . .  apparently had no immediate substantial

20effect on stock market performance." Archibald studied
a sample of 65 firms which had switched back from an
accelerated depreciation method to a striaght line depre-

21ciation method for financial reporting purposes only.
The sample of 65 firms represented substantially all the 
firms on the major stock exchanges which made this type
of accounting change between January 1, 1955» and Decem-

22ber 31, 1 9 6 6. Archibald calculated the alpha and beta 
coefficients for each of the firms, excluding from the 
calculation the two years before and after the switch. 23  

With these coefficients, he predicted the monthly returns 
for each of the firms during the two years before and 
after the switch. The average residuals for each of the 
months prior to and for the five months after the announce

2/lment of the split were predominantly negative. In other 
words, the switch-back firms exhibited below normal stock 
market performance in the two-year period preceding the

90 T. Ross Archibald, "Stock Market Reaction to the Depreciation Switch-Back," The Accounting Review.
XLVII (January, 1972), 22-30.

2 1Ibid.
22Ibido
2 3Ibid.
2^Ibid.
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change and for a few months after the change. This 
indicates that there is some relationship "between firms 
that change to accounting methods that artifically inflate 
earnings and firms that are experiencing below normal 
earnings. However, there was no evidence to conclude 
that the actual switch to a depreciation method that 
inflated earnings had any substantial effect on stock 
market performance.2^

The results of Archibald's study and similar 
studies that used the residual analysis technique to 
analyze the market's reaction to accounting changes are
consistent with the semi-strong form of the efficient

2 6market hypothesis,, " This hypothesis states that the 
market is efficient in the sense that: (l) market prices
fully'reflect all publicly available information and, 
by implication, (2 ) market prices react instantaneously 
and unbiasedly to new information. 2 '7 All publicly 
available information includes a variety of sources, 
of which accounting is only one. Since, the change

2^Ibid., p. 3 0 .
26 There are two other forms of the efficient market hypothesis, the weak form and the strong form.

The weak form asserts that current prices fully reflect 
the information implied by historical price trends.
The strong form asserts that the market fully reflects 
the content of all available information, even priv- 
leged information,,

^Eugene F. Fama, "Efficient Capital Markets:
A Review of Theory and Empirical Work," Journal of 
Finance. XXV (May, 1970), 383-^17.



from one accounting technique to another normally does 
not alter the underlying economic information that the 
accounting figures are trying to represent, an efficient 
market would not he expected to react to the change. In 
most cases where the researchers found a reaction, that 
reaction was to underlying economic events which in them­
selves prompted management to make the change. This was

p  O

certainly the case in both the Fama et al. study and 
in the Archibald study.^

The fact that most of the market residual anal­
ysis research has revealed no market reaction to an 
accounting change does not mean than an accounting change 
cannot cause a market reaction. For an accounting change 
to affect the movement of stock market prices, the account 
ing change must either (l) alter the underlying economic 
situation which accounting numbers are trying to des­
cribe, or (2 ) provide new and useful information that 
investors have not previously been able to obtain. An 
example of the first situation would be switching from 
accelerated depreciation to straight line depreciation 
for both financial reporting purposes and for tax report­
ing purposes. Altering the method of recording depre­
ciation for tax purposes would alter the firms cash 
flow, which is one of the underlying economic events

'“Fama et al., pp. 1-21.
29Archibald, pp. 22-30.



accounting is trying to report. In an efficient market, 
investors would be expected to react to this accounting 
change.

The Sharpe and Walker Study
An example of the second situation, where new 

and useful information is provided by an accounting 
change, is provided by Sharpe and Walker030 In their 
research, Sharpe and Walker examined the reaction of 
the investors in the Sydney Stock Exchange to the re­
vision of balance sheet figures based on a revaluation 
of the assets.3  ̂ Upward revaluation of fixed assets 
to their current selling prices for financial reporting, 
a procedure that is not allowed in the United States, 
is a common practice in Australia. The authors pointed 
out that although the revaluations were supposed to 
represent current selling prices, the basis of the 
revaluations was not always clearly stated. 32

In the sample selection, the authors eliminated 
firms that had only small revaluations (i.e., less than 
$9 0 0 ,0 0 0 ) and firms where the revaluations constituted 
less than 10 percent of shareholders' equity. Also

3°I. G. Sharpe and R. G. Walker, "Asset Reval­uations and Stock Market Prices," Journal of Accounting 
Research, XIII (Autumn, 1975)> 293-310.

3 1Ibid.
3 2Ibid., p. 2 9 7 .



eliminated from the sample were firms that were involved 
in take-over bids around the time of the revaluation.
The sample used by Sharpe and Walker consisted of 32 
firms that met the above criteria. 33

Using 60 months of data, excluding the 12 months 
before and after the revaluation, Sharpe and Walker cal­
culated the beta coefficients for each of the stocks. In 
the same manner as Fama et al.,3^ they calculated the 
average residuals by date and the cumulative average 
residuals by date. 33 Figure 3 illustrates the cumu­
lative average residuals they obtained,, During the 
announcement month, there was an average positive resid­
ual of over 9s percent. There were also fairly large 
positive residuals the month before the announcement 
date and six months before the announcement date of 
2 d 5  percent and 3*56 percent, respectively. The ex­
tremely large positive residual which occurred during 
the revaluation month is very strong evidence that inves­
tors perceived the revalued figures to be new and useful 
information in their evaluation of the firm’s future.3<̂ 
Nicholas Gonedes, in an article which discussed the use 
of the residual analysis technique to evaluate external 
accounting information, stated that,

3 3Ibid., p. 2 9 6 .
3 /4.^ Fama et al„, pp. 1-21.
33Sharpe and Walker, pp. 299-301.
3 6Ibid., p. 3 0 1 .
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Source;
I. G. Sharpe and R. Walker, "Asset Revaluations 
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Since market transactors, in aggregate do not 

blindly accept and use accounting numbers only, 
the market's reaction to accounting numbers 
(e.g., . . 0) provide reliable indications of 
accounting numbers information content. If these 
reactions do exist, then the implication is that 
accounting numbers do reflect events that affect 
the values of firms (i.e., that they do have infor­
mational content).37

The fact that the cumulative average residuals leveled
off after the announcement date, rather than working
their way back to zero, indicates that the informational
content of the asset revaluations had a lasting impact
on investors' expectations.

The Harrison Study
In the Fama et al.,-^ Archibald, ^  and Sharpe 

knand Walker articles, the accounting changes examined 
were made at the discretion of management. These types 
of changes are discretionary accounting changes. Non- 
discretionary accounting changes are those changes made 
by firms at the directive of some outside agency, like 
the Financial Accounting Standards Board or the Securities

Lliand Exchange Commission. Harrison was aware of the

-^Nicholas J. Gonedes, "Efficient Capital Markets 
and External Accounting," The Accounting Review, XLVII 
(January, 1972), 16 .

qo
Fama et al., pp. 1-21.

•^Archibald, pp. 22-30. 
l±()Sharpe and Walker, pp. 293-310.
4l. Tom Harrison, "Different Market Reactions to Discretionary and Nondiscretionary Accounting Changes,"

Journal of Accounting Research. LII (Spring, 1977)»
84-107.


