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Abstract

In this study, stocks with consistently increasing earnings per share were analyzed. The intrinsic
value of these selected equities was determined and classified as being over or undervalued. The
results of the process showed that investors purchasing those stocks classified as undervalued,
whose intrinsic value was above the market price, would have consistently earned above average

returns.

Introduction

The aim of this paper is to test a relatively simple
stock selection procedure based on the evaluation of
certain fundamental investment information. Using this
procedure, one of several which could be recommended
and based on traditional analytical forms, sorts are made
against performance criteria to screen a data base for
securities with high levels of investment potential.

The process is simple and readily adaptable to
personal computers and data bases connected by phone
lines and available in public libraries. If the test of the
stock selection procedure demonstrates returns at least
as great as those of the market, then it and others of
greater refinement are recommended for investors who
now are more able than ever to have immediate access
to sophisticated investment data bases.

The vast majority of investment research suggests that
the stock market is reasonably semi-strong form effi-
cient. It is not, however, perfectly semi-strong form
efficient. The "day-of-the- week effect" documented by
French [14] and Gibbons and Hess [15] is inconsistent
with semi-strong form efficiency as is the "January
effect” studied by Brown, Kliedon and Marsh [7], Kiem
[20], Tinic and West [35] and Schultz [33]. Basu [3,4]
observed a price-earnings anomaly. Joy, Litzenberger
and McEnally [19] and Rendleman, Jones and Latane
[30] have presented evidence that stock prices react to
public announcements of earnings in many instances up
to three months afterward.

Not many investors follow a systematic procedure in
selecting common stocks for their investment portfolio.
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Frequently, equities are selected without sound processes
because the vast amounts of information available makes
stock selection from a relevant information set the
exception rather than the rule. Consequently, investors
need a method of condensing vast amounts of informa-
tion into a format that facilitates selecting stocks that
will produce at least average returns. Accessibility to
computer software and data bases can aid investors in
selecting stocks that yield above average returns.

The Sorting Process

The sorting process has to be ongoing to allow
investment decisions to be made with consistent and
constant reappraisal of changing conditions. Two
excellent sources of historical and forecasted earnings
information are Value Line and Barrons, which reports
the most recent quarterly earnings per share for the New
York Stock Exchange (NYSE) stocks every week.

Constant changes in markets, economic conditions
and information requires investors to reappraise their
investment positions and decisions frequently. The first
procedure in the stock selection process is to sort
through all the industrial stocks on the NYSE (bank and
utility stocks were omitted from the samples). An
identification is made on those equities showing a six-
year consistent growth-in-earnings pattern.

The second heuristic in the procedure specifies that
when a sorted stock’s next earnings per share (EPS)
falls, the investor should either sell those shares he/she
holds, or delete the company from the sorted sample. A
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fall in EPS implies the earning’s growth pattern has
been interrupted, reflecting a negative impact in earn-
ings expectations, but this does not mean a stock whose
EPS growth has been disrupted should never be exam-
ined and evaluated again. Rather, it will be reexamined
and reinstated into the population sample once it fits
into the criteria of reestablishing a consistent growth of
EPS for approximately six years.!

Because the market is semi-strong efficient, each
individual stock can be over- or under- valued. When a
stock’s expected value (V) exceeds its market price (M,)
it is designated as under-valued; when its market price
exceeds the expected value it is classified as over-
valued.

The Theoretical Considerations

The classical evaluation approach of common stocks
involves the discounting of expected future income
streams to the present. Regardless of whether a "con-
stant,” "nonconstant," "segmented" or another type of
valuation model is used, the same problems are encoun-
tered.

Applying valuation formulas is problematic in that
future dividends, cash flows, and expected growth rates
are difficult to forecast. Approaches such as Graham,
Dodd and Cottle’s Anticipation, Absolute and Relative
Value [17] and those used by Value Line [8], et. al,,
evaluate stocks by using some method of estimating
earnings per share, or by comparing them to an average
or general market index over some period of time and
deciding whether they are over- or under-priced.

However, the capital markets exhibit enough price
efficiency so that any relevant information is rapidly and
fully incorporated into the market price. Thus, price
efficiency implies that the expected prices of a security
(one period into the future based on conditional or
current relevant information) is equal to today’s price
plus the expected return in the next period. This logic
assumes that tomorrow’s expected prices are random
and should fully reflect today’s relevant information.

It is not difficult for even small unsophisticated
investors today to generate an adequate data base with
a personal computer. Evaluating large groups of stocks
that at one time or another are mispriced can be accom-
plished by implementing current price earnings into a
computer software program, and recomputing expected
market prices.

Determining a Stock’s Expected Value
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Latane and Jones [22] state that financial theory
assumes that stock prices adjust to new information as
it becomes available. New information in this work was
described as "unexpected.” Using Standard Unexpected
Earnings (SUE) [22] as a measure of informational
content of quarterly earnings, Latane and Jones found
that there was a very significant relationship between
SUE and abnormal stock returns.

Ball and Brown [2] showed that stock prices adjusted
to earnings announcements. Additionally, Brown and
Kennelly [4] found that quarterly earnings information
also helped predict which stocks will yield abnormal
returns. Kiger [21], on the other hand, showed that there
was substantial change in stock volume and prices when
quarterly earnings announcements were made.

Although there are investors who make abnormal
returns, it is generally accomplished by purchasing
securities before any other participants in the "market
chain" obtain new information. These gains often occur
when someone has a comparative advantage in process-
ing information, creating a position in the information
"chain" that allows them to purchase under-valued
securities.”

Any new information can lead to changes in stock
prices. However, those adjustments may not be smooth.
In the short run, discrepancies in stock prices will occur
which will generate above average rates of return.? It is
assumed in this study that, at any point in time, a
security has an expected value dependent on future
earnings. This depends, as Fama[13] states, on funda-
mental factors such as the quality of management,
industry outlook and the economy.* Since there is a lag
in all information, there will also be disparities between
expected and market value in the very short-run, which
creates an opportunity to buy and sell mispriced securi-
ties.

Elton, Gruber and Gultekin [12] found conclusive
empirical evidence that stocks with the highest growth
in reported earnings also have the highest rise in stock
prices. In another observation, Niederfhoffer and Regan
[29] found stocks that performed poorly had earnings
that declined dramatically, and stocks that performed
well had increases in earnings.

Under the assumptions used here, one would also
expect stock prices to increase in the future and inves-
tors to react accordingly.’ In the same context, the role
of surprise will cause stock prices to fall when the
earnings per share fall after having maintained a consis-
tent growth pattern. Joy, Litzenberger, and McEnally
[19] find that stock prices adjusted very rapidly to



The Journal of Applied Business Research - Vol. 7, No. 2

unfavorable earnings, but much slower when quarterly
earnings reports were favorable.

Earnings-per-share and price-earnings ratios were
used extensively in the model here. Concentration was
given to EPS since the earnings multiplier is explicitly
assumed to be relatively constant over time. Conse-
quently, stock prices would generally move in line with
the EPS variable, which has a very significant effect on
future expectations and stock prices.

Other Aspects of Determining a Stock’s Expected
Value

A firm’s management performs a critical role in
establishing future earnings. If management’s role and
its impact on earnings could be quantified, another very
important information source would be created. Suppose
corporate leaders do not strive for maximum profits,
earnings per share or maximizing stockholder’s wealth,
but instead attempt to generate earnings just high
enough to keep their Board of Directors and stockhold-
ers happy. Then, corporate managers, in their attempt to
derive satisfactory levels of profits, would "force" EPS
(and thus dividends) to show unbroken growth patterns.®
If investors could identify firms which experience
increasing patterns in EPS, a conceivable advantage
could be gained by those participating in the stock
market. The role of surprise, in the same context, would
cause stock prices to rise when earnings increase, but
also cause stock prices to fall when earnings per share
fall after having maintained a consistent growth pattern.

Another aspect investors should consider is that most
security analysis is static rather than dynamic. There-
fore, adjustments for changing economic and financial
conditions should be made to stock price estimates. If
earnings in period [n+1] exceed earnings in period n,
then stock prices are expected to rise in the future. In a
market that is semi-strong efficient, stock prices are
constantly varying around their expected values. The
technique employed here is designed to sort over- and
under-valued stocks from a population. To test this, a
valuation equation [Equation 1] is used to determine
the expected value of each sorted stock. This model
takes the average price-earnings ratio of each stock and
multip/li\es it by the estimated future EPS. The expected
value V, is compared to the market price M, to deter-
mine whether a security is under- or over-valued.

i

Expected value (/V\f) is determined by:
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Where:

N
EPS,,; = is the estimated earnings per share in the next

time period, t+1,
EPS is a six year average, in the next time period,
P is the average price over the last six years, and

covers a six-year moving average of each
stock’s price earnings ratio, using reported
quarterly earnings per share, including extraor-
dinary items for EPS, and price in time t, and:

|
|
9]

K=r+P,
Where:

1; = risk free rate of return, and

P, = is a premium applied in the first sample, which
uses the risk free rate of interest, depending on the term
structure of interest rates. A second sample was sorted
that is risk adjusted where an appropriate premium was
added for beta.

The rationale for Equation 1 is that EPS will act as a
precursor for changes in price, which are dependent on
the growth in earnings. These, in turn, depend on
whether the changes in expected future EPS are either
linear or exponential. However, the estimates of a
stock’s value need an additional variable and the
valuation model incorporates a (K) that adjusts for
changes in the economic cycle, inflation, money stock
and market rates of interest.

A quick review of the sorting process begins by
sorting a population of stocks to select those having
consistent growth in EPS. Next, if the EPS of a selected
stock falls, it is dropped from the sorting process.
Thirdly, each selected stock is evaluated and categorized
as over- or under-priced, using Equat10n 1. Finally,
stocks should be purchased when V > M, and sold or
sold short when M, > V

Procedure Testing and Empirical Results

Eight different sorts were made for eight sample
starting points selected at random from the population of
stocks listed on the New York Stock Exchange. Cross
section quarterly stock prices were used to measure the
rate of return.” The expected value V, of each stock
within the sorted sample was determined and separated
into under-valued and over-valued groups. A quarterly
rate of return (R) was calculated strictly on price
appreciation (no short-selling or dividends were applied
in the valuation) for both groups, and additionally for
those stocks comprising the Dow Jones Industrial
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Averages (DJIA).

The model employed is:

Where:
R = is the rate of return,
Pq = price of stock at each respective quarter.

P1 = market price of stock at the evaluation period if
purchased on that date.

Applying the rates of return for each group to a linear
equation:

R,=a+bD1+cD2 + e,
t=1,2,3,4

(Equation 2)

Where:
R, = the rate of return for each variable in equation 2,

a = intercept variable for the rate of return of the stocks
in the Dow Jones industrials,

D1 = dummy variable equal to 1 for under-valued
securities derived by Equation 2, and 0 otherwise. Thus,
b measures the rate of return made by holding these
stocks relative to the Dow Jones industrial stocks,

D2 = the dummy variable equal to O for over-valued
securities derived by Eq. 2, and 1 otherwise. Thus ¢
specifies the rate of return by this group relative to the
Dow Jones industrial stocks,

€ = error term.

Coefficients, standard errors, and t’s were computed
for each sample from the date of the sort for five
successive quarters. Each sample has a specific purchase
date, at which the initial cost for each of the evaluated
stocks was the closing price quoted in the Wall Street
Journal. The rate of return, R was computed for each
stock in the sample for each successive quarter for
under-valued, over-valued and the Dow Jones industri-
als. Rates of return were computed for each stock in the
first four samples without incorporating beta. Rates of
return were calculated for each stock in the second set
of four samples including beta. Taxes, dividends and
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transactions costs were omitted for simplicity.

The results of every sample are summarized with
their levels of significance in tabular form in Table 1. A
graphic representation is also shown in Figure 1. The
standard errors, t’s, DW and F statistics were omitted
for the sake of brevity.?

Table 1 reflects the rates of return of 207 sorted
stocks in Sample 1. In this sample, 81 of the under-
valued stocks outperformed both the 96 over-valued and
30 Dow Jones stocks in every one of the five quarters.
The over-valued stocks’ mean rates of return fell
1.036% in the first quarter to -10.423%, but was statisti-
cally insignificant. The Dow Jones industrials dropped
from -8.093% in the first quarter to over -15.707%,
significant at 1% by the fifth quarter. The under-valued
securities rose against a declining general market from
7.664% to 16.864% in the second quarter, to 15.451%
in the third quarter and 15.130% in the fourth quarter
(significant at 5%), and fell to 9.451% by the fifth
quarter. The over-valued group’s rate of return was not
significantly different from 0, whereas the results for the
under-valued sample were significant in every quarter
except in the last.

Sample 2 gives somewhat mixed results for 206
sorted stocks. Note that the Dow Jones industrial stocks
experienced a negative rate of return for all five quar-
ters. The 78 under-valued stocks had rates of return less
than the over-valued group in all five quarters and were
significant. The over-valued group’s results were not
significant.

The 102 over-valued stocks in Sample 3 experienced
significantly higher rates of return than the under-valued
and Dow Jones industrial stocks during the first three
quarters. In the fourth quarter, the rates of return
reversed. Here the under-valued sample’s returns of
25.014% were statistically significant at 1% compared
to the over-valued group’s return of 22.063% and
DJIA’s 12.815%. The fifth quarter showed a rate of
return of 25.362% for the under-valued sample. This
was higher than the 18.099% return experienced by
over-valued securities and the -5.525% of the DJIA
stocks.

Sample 4 reflects dramatic results. In it, 71 under-
valued stocks significantly outperformed both the 73
over-valued sample and Dow Jones industrial stocks in
every quarter. They showed a 21.526% rate of return
by the fifth quarter as compared to 3.695% for the over-
valued sample and -11.393% for the DJIA.

Samples 5 through 8 show the results of risk adjusting
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the stocks using beta. Risk adjusted returns indicate even more dramatic results. The under-valued sample had a mean
return of 9.75% in the first quarter, 16.51% in the second, 21.98% in the third, 24.35% in the fourth and 20.84%
in the fifth quarter. They were significant at 1% in all cases. The over-valued sample and the Dow Jones industrial
stocks returns decreased at an increasing rate. The identical pattern holds for the stocks reported in Samples 6
through 8. Sample 6, however, showed poor levels of significance as compared to risk adjusted Samples 7 and 8.
In the fourth quarter, Sample 7 had a 14.62% rate of return on the DJIA versus a 5.79% return on the under-valued
stocks. However, by the fifth quarter the rate of return on under-valued stocks reached 22.30% compared to a -.28%
for the over-valued group, and a -1.14% for the DJIA.

Sample 8 again shows a highly positive and significant rate of return for the under-valued sample. The under-
valued stocks outperformed both the over-valued stocks and the DJIA in every quarter. These had initial rates of
return of 10.58% which rose to 31.58% by the fifth quarter (significant at 1%). The over-valued stocks had rates of
return that increased from 1.99% (statistically insignificant) to 11.28% (significant at 1%), to 13.00% (significant
at 1%) by the third quarter. These fell to 4.52% (insignificant) in the fourth quarter and rose to 13.03% by the fifth

quarter (significant at 1%). The Dow Jones industrial stocks had negative rates of return and were significant at 1%
in all five quarters.

Conclusions

Because information, market and economic conditions are in a continual state of change, investors can use the
information generated from these changes in order to reappraise their investment decisions. Sorting can be a very

useful part of the reappraisal process because it is dynamic and ongoing. It allows investors to anticipate changes
in information and expectations.

The findings of this study show that many of the equities selected by sorting the NYSE listed stocks were found
to be mispriced at times. It was also found that high returns can be generated from those securities classified as
under-valued or over-valued as compared to the DJIA.

The statistical tests in this paper show significant results, which are even more dramatic when the valuation process

adjusts for risk using beta. These findings show how not only capital gains but above average rates of returns can
be achieved.

The author wishes to acknowledge Dr. Walton R. L. Taylor for his suggestions and insightful comments. Any errors
or omissions remain the author’s responsibility.

FOOTNOTES

1 See Benjamin Graham and David L. Dodd, Security Analysis (McGraw-Hill Book Co., 1951), 3rd Edition, pp. 397-400. Graham and
Dodd defined growth stocks as having eamings growth at the same rate as the GNP for at least five to seven years. We did not follow
their definition to the letter, rather our criteria was more concerned with a continual increase in EPS, no matter how small. Six years
of historical earnings are used as a time long enough to establish a "satisficing" pattern by management. A good record of eamings
growth may not be high enough or fast enough or expand as fast as the industry or match market performance.

2 A number of tests contradict the existence of a perfectly efficient market. One of these, a recent working paper by the National Bureau
of Economic Research analyzes the buy and sell decisions of brokerage firms from 1964 to 1970. This study concluded that investors
following these recommendations eamed about 2 percent above the broad stock market averages. A follow-up study found investors
did better than the market average, especially if they acted prior to the formal recommendations on the "basis of informational
leakages". See Kenneth L. Stanley, Wilber G. Lewellan and Gary G. Schlarbaum, "Further Evidence on the Value of Professional
Investment Research”, National Bureau of Economic Research, Reprint 217 (Spring, 1981), pp. 1-9.

3 Robert J. Schiller, "The Use of Volatility Measures in Assessing Market Efficiency", Journal of Finance, May, 1981, pp. 291-304.

4 Eugene F. Fama, "Random Walks in Stock Market Prices," Financial Analysts Journal, September-October, 1965, p- 55, and Burton
G. Malkiel and John G. Cragg, "Expectations and the Structure of Share Prices," American Economic Review, LX, No. 4, September,
1970, pp. 601-17.

5 See Burton G. Malkiel, A Random Walk Down Wall Street, W.W. Norton, New York, 1981, p. 52, Jerome B. Cohen and Edward O.
Zinbarge, Investment Analysis and Portfolio Management, Richard D. Irwin, Inc., Homewood, Illinois, 1967, P. 9, and op. cit., Graham
and Dodd.

6 See Robert N. Anthony, "The Trouble with Profit Maximization," Harvard Business Review, November, 1960, pp. 121-134. Anthony

states it is nonsense to assume corporate management is judged on profit maximization behavior. They are judged, and their bonuses
paid, on the basis of improved or of comparisons against other managements; this is comparative, not a maximization idea.
7 The dates for sorting the sample data were randomly selected and were empirically tested for five successive quarters beginning June
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N =

10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

36

21, 1980, February 5, 1981, April 25, 1981, and May 19, 1981, respectively. The dates for sorting the data for the beta risk adjusted
samples were tested for five successive quarters beginning June 1, 1980, September 22, 1980, February 19, 1982 and April 1, 1983.
Available upon request from the author.
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