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Abstract

The price to earnings ratio (P/E) is widely used, particularly by practitioners, as a measure of
relative stock valuation. Price to earnings is an indicator which indicates current mood of
investors how much they are willing to pay per unit of company earnings. Traditionally, the P/E
ratio has been assumed to be an indicator of the quality of an investment, a relatively low P/E
ratio implies a good investment, whereas a relatively high P/E ratio indicates a “poor” investment
prospect.

The aim of this study is to identify relationship among market stock return, dividend yields and
price to earnings ratio affect in the period 2000.01-2009.12. Therefore, to determine long-run
and short-run relationship, Johansen cointegration tests, error-correction models and Granger
causality tests are used.
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1. INTRODUCTION

Relative valuation aims at determining the value of a stock by looking at data from comparable
companies with similar qualities. In relative valuation, the value of the company in question is
determined by examination of variables, such as income, cash flow, book value and/or sales (Park
and Lee, 2003: 32).

The most common method in relative valuation is based on price-to-earnings ratio (P/E) measured
by dividing the market value of a stock by profit earned per stock. P/E ratio used frequently in
developed and developing markets is important to market analysts and potential investors as it is
an indicator of what a company’s market value should be in relation to profit per stock following a
1 TL tax. In other words, the P/E ratio indicates how many times greater the price per share is over
the profit per share.

The P/E ratio is commonly used by investors and market analysts at banks or intermediary
institutions in comparing potential profitability of different companies or industries. The P/E ratio
is the most common valuation methodology used by intermediary institutions and banks in Turkey.

The advantages of the P/E ratio are: Its calculation is simple, it uses actual data, and it can be
applied to all profit-making companies. Despite these advantages, a valuation which uses the P/E
ratio carries error probability. Taking net profit as one of the basic indicators in calculating P/E
ratio may lead to several problems. When the net profit does not reflect the actual profit as a result

15



INTERNATIONAL JOURNAL OF ECONOMICS AND FINANCE STUDIES
Vol 2,No 1,2010 ISSN: 1309-8055 (Online)

of the effects of different accounting practices and inflation, the derived value can be misleading.
Furthermore, that the P/E ratio can not be applied to loss-making companies, and that it is hard to
find comparable companies with similar qualities for valuation are among the disadvantages of the
P/E ratio(Damodaran, 2002: 453-454).

In many empirical studies, key variables such as, dividend yields, stock return, market volatility,
inflation, rate of return for long-term bonds and rate of growth in earnings have been identified as
factors which influence the P/E ratio. Thus, it has been put forward that the P/E ratio will have a
high value in case of a high dividend yield and expected growth rate, but will drop in case of a
stock return with a high value. In practical terms, most investors intuitively evaluate the stocks of
companies with high P/E ratios according to high growth rate expectancy, and tend to invest more
in such stocks. (Ramcharran, 2002: 168).

When making recommendations about stock investment decisions, many financial analysts go by
the assumption that stocks with a low P/E ratio are low-valuated (cheap) stocks. Nicholson (1960)
was the first to assert that stocks with a low P/E ratio have a better investment performance than
stocks with a high P/E ratio. A consistent approach though it is, it is prone to sometimes lose
validity. It can be seen in studies on the stock markets in developed countries that there are some
anomalies. For example, in Basu’s (1977) work, it has been identified that stocks with low P/E
ratios can provide a higher financial return compared to stocks with high P/E ratios. Strategically,
investors pursuing to invest in stocks with low P/E ratios should be attentive, as portfolios based
only on the criteria in question may not be optimal.

This study explores the long-run and short-run relations of the dividend yield and stock return rate
affecting the P/E ratio in ISE 100 index covering the 2000.01-2000.12 period, and makes an
inference by testing the results of previous empirical works in the Turkish context.

2. LITERATURE REVIEW

Many previous studies of the determinants of P/E use the Gordon constant growth theoretical
valuation model (1962) as an expositional starting point. In this model, prices are a function of the
dividend payout ratio, the required return and the growth rate in dividends. Earlier studies
generally use a regression approach and specify a linear relationship between changes in these
variables and changes in P/E. The earnings/price ratio (E/P) is frequently used instead of P/E
because P/E goes to infinity as earnings go to zero, and because E/P is linearly related to interest
rates and earnings growth (see White, 2000, Beaver and Morse, 1978, and Jain and Rosett, 2001).

While the Gordon model was derived under the simplistic assumption of constant perpetual
growth, prior research shows that the Gordon variables are empirically significant determinants of
P/E. Loughlin (1997) found a positive relation between P/E and both dividend payout and
expected earnings growth for the S&P 500 from 1968 to 1993. White (2000) reports similar
findings for a longer sample period (1926-1997). Most prior studies decompose required return
into the risk-free rate and a risk premium.

A large number of papers provide evidence that low P/E stocks tend to outperform high P/E
stocks. In one of the earliest studies documenting this anomaly, Basu (1975, 1977) finds that
returns on portfolios of low P/E stocks are higher on average than returns on higher P/E stocks,
even after adjusting for risk. Goodman and Peavy (1983, 1986) update Basu’s study to address
biases in the computation of systematic risk introduced by infrequent trading and find that the low
P/E effect persists. Levy and Lerman (1985) incorporate transactions costs and find a low P/E
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effect only if transactions costs are minimal. Additional studies show that the low P/E effect may
be a proxy for the size effect (Banz and Breen (1986) and Goodman and Peavy (1986)) and show
that the P/E effect may occur predominately in January (Jaffe, Keim and Westerfield, 1989).
Elfakhani (1994) examines the size and low P/E effects using a sample of Canadian stocks and
finds that small Canadian firms earn higher risk-adjusted excess returns than large firms. However,
he finds no support for the low P/E effect except in quarters ending in December.

Campbell and Shiller (1998, 2001) argue that the time series P/E is mean reverting and provide
evidence that valuation ratios have been historically accurate in forecasting stock price changes. If
P/E is mean reverting and the ratio takes on a value substantially above or below the mean, mean
reversion implies that future prices, earnings, or both must be at least partially forecastable.

Carlson, Pelz and Wohar (2002) find statistical evidence of an upward shift in the mean of the time
series P/E ratio for the S&P 500 Index. This structural break in the mean P/E series indicates that
the new mean P/E ratio is substantially higher than the historical long run average P/E ratio. Rules
that detect overvaluation by comparing the current absolute value of P/E to historical averages will
be misleading if the historical average P/E has increased.

Fairfield (1994) shows that P/E is a function of expected changes in future profitability while the
Price to Book ratio (P/B) is a function of the expected level of future profitability. Her model
predicts that P/B should correlate positively with the future return on book value and P/E should
correlate positively with growth in earnings. Evidence supports this prediction and indicates that
different P/E — P/B combinations are associated with distinct patterns of future profitability.

Bremer and Sweeney (1991) look at Fortune 500 firms with large one-day price changes between
1962 and 1986 and find that losers earn an average of 3.95% over the five days following a price
drop of 10 percent or greater (virtually no excess returns were found for winners). Fama and
French (1992), show that low price-to-book value stocks and low P/E stocks outperformed the
market significantly during the 1963-1990 period. Similar results for contrarian investment
strategies have been found by Lakonishok, Shleifer and Vishny (1994) and Fuller, Huberts and
Levinson (1993), among others.

Although many previous empirical studies have investigated the relationship between stock returns
and fundamental ratios such as P/E ratio, dividend yield and book-to-market ratio, the results are
ambiguous.

Basu (1983) and Banz and Rolf (1981), among others, find evidence that stock returns are
positively affected by their fundamental values. On the other hand, studies by Fama and French
(1992, 1988), and Basu (1975) give contradictory results. They find that stock returns are
negatively affected by their fundamental values.

3. EMPRICAL ANALYSIS

In this section variables of price to earnings ratio (PE), dividends yields (DY) and common stock
return ratio (RE) raw data features are examined, tests of stationarity are applied and then long-run
and short-run relationship among variables are researched. Granger causality test will be carried out
for the direction of relationships.
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3.1. Data Description

In this study PE, DY and RE ratios are examined for ISE 100 index. The ISE National-100
index is used as a main indicator of the National Market. We obtain data from www.imkb.gov.tr.
The period between 2000.01 and 2009.12 is handled. Eviews 7.0 software is used to compute. The
descriptive statistics for all variables is shown in Table 1.

Table 1: Descriptive Statistics of Variables

Statistics PE RE DY
Mean 34.16 0.67 223
Median 14 26 0.45 235
Maximum aid.4 545 f.45
Minimum 593 -0.47 0.00
Stan. Dev. 9307 0.95 0.66
Skewness .55 1.95 2.00
Kurtosis 2033 a.20 364

The standard deviation of PE ratio is larger than RE and DY variables. It shows that raw data of
PE ratios has very large range. Because of this PE has more volatile behavior than the other
variables.

3.2. Results for Stationarity Tests

The test results of unit root in Table 2 show that the null hypothesis related to stationary of levels
for stock return, PE ratio and dividend yields series cannot be rejected. However, when the null
hypothesis of nonstationarity of first difference is tested, it is rejected at 5%, 1% and 10% level of
significance as shown in Table 2.

Table 2: Unit Root Tests on Level and First Difference

YVariahles Level P value First p value
Difference

RE 1.9821 0.9290 -13.131 0.0000+*

F/E -2.5818 02892 -6.1451 0.0000+*

DY 08426 00587 -5.4241 0.0001+

*Stationarity at 5%,1% and 10% lewvel

Variables are taken into analysis as first difference since they are not stationary on level.

3.3. Results for Johansen Cointegration Test

Table 3 presents the Johansen cointegration results. According to Table 3 it is seen that there is a

long-term cointegration relation and 1 cointegration vectors to supply that relation.
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Table 3: Cointegration Test Results

Series: RE PE DY |
|Lags interval (in first differences): 1 to 2
Unrestricied Coindegration Rank Test (Trace)
Hypothesized Trace 0.0s
No. of CE(5) Eigenvalue Statistic Critical Value Prob **
Mone * 0.160130 42.30337 29.79707 0.0011
At most 1 0.042987 1088767 1549471 02185
At most 2 0.016413 2.97ETAS 3.241466 0.0844
Trace test indicates 1 cointegrating egus) at the 0.05 lewvel
* denotes rejection of the hypothesis at the 0.05 lewvel
**hlackinnon-Haug-Iichelis (19990 p-values
Unresiricied Cointegration Rank Tesi (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.0s
No. of CE(5) Eigenvalue Statistic Critical Value Prob **
Hone * 0.160150 31.41570 2113162 0.0013
At most 1 0.042987 F.R08905 1426440 0.3880
At most 2 0.016413 2.97ETES 3841466 0.0844
Iax-eigenvalue test indicates | cointegrating eqnls) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
F Tl acKinnon-Haug-Michelis (19997 p-ralues

Table 4: Cointegrating Equation Results

1 Cointegrating Equation(s):

Log likelihood

-991.1083

MNormalized cointegrating coefficients (standard ervor in parentheses)

D(FE) D(RE) D(DY)
1.000000 2268775 4521874
(17.1311) (115364

When taking a look at the results of cointegration equation; RE effects negatively on PE in long-
run. Namely, there is a reverse relationship between two variables. Fama and French (1998),
Poterba and Summers (1988) report negative relationship long-run between PE and RE.
Furthermore, DY ratio effects possitively on PE in long-run. This result obtained for ISE 100
index is similar with many studies in the literature.

4.4. Results for Error Correction Model (ECM)

The results for error correction model are reported in Table 5. ECM is used to test for the short-
run equilibrium relationships among the variables under study.

19



INTERNATIONAL JOURNAL OF ECONOMICS AND FINANCE STUDIES
Vol 2,No 1,2010 ISSN: 1309-8055 (Online)

Table 5: Error Correction Model (ECM) Results

Error Correction: D(PE) D(RE) D(DT)
CoiniEqgl 9.93E-06 3.20E-05 2.00E-05
(1 6E-0& (6 .0E-08) (F 9E-06)
[6.34519] [5.30129] [2.53479]

It is shown that each coefficient of error correction is significant when taking a look at the results
of error correction mechanism, and there is a short-run relationships among variables.

4.5. Results of Granger Causality Test

Granger test is applied to determine existance and direction of causality among variables.
Granger-causality test is very sensitive to the number of lags included in the regression. Both the
Akaike (AIC) and Schwarz Information Criteria (SC) have been used in order to find an
appropriate number of lags. After these requirements have been satisfied, Granger-causality tests
are computed.

Table 6 : Lag Selection Results

Tags AIC SC
1 21 56 12 42
Z 2101 2254
3 2857 2503
1 2463 2228
5 2302 1921
z 1234 1549
10 1404 1152
1z 13.51 16.67

According to Table 6 result of test are obtained for 12 lags.
Table 7: Granger Causality Tests Results

Pairwise Granger Causality Tesis

Sample: 20008101 20093712

Lags: 12

Null Hypothesis: Obs | F-Statistic Proh.
DFPE does not Granger Cause DDV 119 147585 01288
DDY does not Granger Cauge DPE 1.69140 0.0300
DPE does not Granger Cause DRE 119 1.32581 0.1994
DERE does not Granger Canse DPE 11.5065 1.E-20
DERE does not Granger Canse DDY 119 130217 02129
DDY does not Granger Canse DRE 11.5954 T7.E-21
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There are unidirectional Granger-causalities from DY to PE (DY—PE), RE to PE (RE—PE) and
DY to RE (DY—RE) .

5. CONCLUSION

The P/E ratio is widely used, particularly by practitioners, as a measure of relative stock valuation.
P/E ratio is an indicator which indicates current mood of investors how much they are willing to
pay per unit of company earnings. The stock price and the earnings per share determine the value
of the ratio. P/E increases when investors are willing to pay more per unit of earnings while the
earnings remain stable. P/E also grows when both the stock price and the earnings per share
increase, however, the increase of stock price must be sharper than the increase in the earnings per
share. Another scenario of increasing P/E take place, when stock price remain stable despite there
is a decrease in the earnings per share. The price earnings ratio does not change when there is a
balance between the growth of the stock price and the earnings per share.

In this research, all data used are quantitative. The purpose of this study is to put forward the long-
run and short-run relation among P/E , RE and DY variable which are one of the most important
financial indicators. Tests of ADF is applied for stability first difference relating to data for the
period 2000.01-2009.12 of ISE 100 index. When taking a look at the descriptive statistical values
of series, volatility of P/E variable appears higher.PE carries a serie character showing more
variation than RE and DY in the handled period for Turkey. As a result of cointegration test and
error-correction models (ECM), there is relationship among variables long-run and short-run. RE
effects negatively on PE in long-run and DY ratio effects possitively on PE in long-run.
Furthermore it is understood that there are unidirectional Granger-causalities from DY to PE
(DY—PE), RE to PE (RE—PE) and DY to RE (DY—RE) .

BIBLIOGRAPHY

Anderson K. and Brooks C. (2005), “Decomposing the Price-Earnings Ratio”, Journal of Asset
Management, 6 (3), pp. 456-469.

Aydogan K. and Giirsoy G. (2000), “P/E and Price-to-Book Ratios as Predictors of Stock Returns
in Emerging Equity Markets”, Emerging Markets Quarterly, 4 (4), pp.60-67.

Basu S. (1975), “The Information Content of Price-Earnings Ratios”, Financial Management, 4
(2), pp. 53-64.

Basu S. (1977), “Investment Performance of Common Stocks in Relation to Their Price- Earnings
Ratios: A Test of the Efficient Market Hypothesis”, The Journal of Finance, 32 (3), pp.663-682.

Basu S. (1983), “The Relationship Between Earnings Yield, Market Value, and Return for NYSE
Common Stocks: Further Evidence”, Journal of Financial Economics, 12 (4), pp. 129-156.

Beaver W. and Morse D. (1978), “What Determines Price-Earnings Ratios?”, Financial Analysts
Journal, 34 (4), pp. 65-76.

Banz and Rolf W. (1981), “The Relationship Between Return and Market Value Stocks”. Journal
of Financial Economics, 9 (1), pp.3-18.

Banz R.W. and Breen W. (1986), “Sample-Dependent Results Using Accounting and Market
Data: Some Evidence”, The Journal of Finance 41(2), 1986, pp. 779-793.

21



INTERNATIONAL JOURNAL OF ECONOMICS AND FINANCE STUDIES
Vol 2,No 1,2010 ISSN: 1309-8055 (Online)

Bremer, M. and Sweeney R. J. (1991), “The Reversal of Large Stock Price Decreases”, Journal of
Finance, 46 (3), pp.747-54.

Campbell J.Y. and Shiller, R. R. (1988), “The Dividend-Price Ratio and Expectations of Future
Dividends and Discount Factors”, Review of Financial Studies, 1 (3), pp.195-228.

Campbell J. Y. and Shiller R. R. (2001), “Valuation Ratios and the Long-Run Stock Market
Outlook: An Update”, NBER Working Paper, No: 8221.

Carlson J. B., Pelz E. A. and Wohar M.E. (2002), “Will Valuation Ratio Revert to Historical
Means?”, Journal of Portfolio Management, 28 (4), pp. 23-36.

Damodaran A. (2002), Investment Valuation: Tools and Techniques for Determining the Value of
Any Asset, John-Wiley & Sons Inc., New York.

Dudney D., Jirasakuldech B. and Zorn T. (2001), “Do Residual Earnings Price Ratios Explain
Cross-Sectional Variations in Stock Returns?”,

http://69.175.2.130/~finman/Reno/Papers/residualepratiosfma009.pdf, [ Accessed 16.05.2010].

Elfakhani S. (1994), “Portfolio Performance and the Interaction between Systematic Risk, Firm
Size and Price-Earnings Ratio: The Canadian Evidence”, Review of Financial Economics, 3 (2),
pp. 51-70.

Fama E. and French K. (1988), “Dividends Yields and Expected Stock Returns”, Journal of
Financial Economics, 22 (2), pp. 3-25.

Fama E. and French K. (1992), “The Cross-Section Of Expected Stock Returns”, Journal of
Finance, 47 (3), pp. 427-465.

Fairfield P. M. (1994), “P/E, P/B and the Present Value of Future Dividends”, Financial Analysts
Journal, 50 (4), pp. 23-32.

Fuller R. L. and Levinson M. (1993), “Returns to E/P Strategies, Higgledy-Piggledy Growth,
Analysts’ Forecast Errors, and Omitted Risk Factors”, Journal of Portfolio Management, 19 (2),
13-34.

Gordon M. J. (1962), “The Savings Investment and Valuation of a Corporation”, The Review of
Economics and Statistics, 44 (1), pp. 37-51.

Goodman, D.A. and J.W. Peavy, 1983. “Industry Relative Price-Earning Ratios as Indicators of
Investment Returns”, Financial Analysts Journal, 39 (2), pp.60-64.

Goodman, D.A. and J.W. Peavy , “The Interaction of Firm Size and Price-Earnings Ratio on
Portfolio Performance”, Financial Analysts Journal 42 (3), 1986, pp. 9-12.

Gompers P. A, Ishii L. J. and Metrick A. (2003), “Corporate Governance & Equity Prices”,
Quarterly Journal Of Economics, 118 (1), pp.107-158.

Hossein A. (2007), “A Quantitative Study of the P/E Ratio on the Swedish Market”,
http://www.essays.se/essay/e5d01£fd033/ ,[ Accessed 12.02.2010].

Jaffe J., Keim D. and Westerfield R. (1989), “Earnings, Yields, Market Values and Stock
Returns”, Journal of Finance, 44 (1), pp. 135-148.

22



INTERNATIONAL JOURNAL OF ECONOMICS AND FINANCE STUDIES
Vol 2,No 1,2010 ISSN: 1309-8055 (Online)

Jain P. and Rosett J. (2001), “Macroeconomic Variables and the E/P Ratio”, Working paper,
http://ssrn.com/abstract=294533 , [ Accessed 15.05.2010].

Lakonishok J., Shleifer A. and Vishny R. (1994), “Contrarian Investment, Extrapolations, and
Risk”, Journal of Finance, 49 (5), pp. 1541-1578.

Levy H. and Lerman Z. (1985), “Testing P/E Filters by Stochastic Dominance Rules”, Journal
Portfolio Management, 11 (2), pp. 31-40.

Loughlin J. (1997), “Effects of Increased Volatility in Determinants of the P/E Multiple of the
Standard & Poor’s 500 Common Stock Index”, http://jcsb.slu.edu/faculty/loughljj/loughljj.pdf [
Accessed 21.05.2010].

Park Y. S. and Lee J. (2003), “An Empirical Study on the Relevance of Applying Relative
Valuation Models to Investment Strategies in the Japanese Stock Market” , Japan and World
Economy, 15 (3), pp-331-339.

Poterba, J. and Summers L. (1988), “Mean Reversion in Stock Prices: Evidence and
Implications”, Journal of Financial Economics, 22 (2), pp.27-59.

Nickolson S. F. (1960) , “Price Earning Ratio”, Financial Analysts Journal, 16 (4), pp.43-45.

Ramcharran H. (2002), “An Empirical Analysis of the Determinants of the P/E Ratio in Emerging
Markets” , Emerging Markets Review, 3 (4), pp. 165-178.

White C. B. (2000), “What P/E Will the U.S. Stock Market Support?”, Financial Analysts Journal,
56 (6), pp. 30-38.

23



