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THE CAPITAL ASSET PRICING MODEL, INFLATION AND
THE INVESTMENT HORIZON: THE ISRAELI EXPERIENCE

Haim Levy*

I. Introduction

The Capital Asset Pricing Médel (CAPM), an equilibrium model for the price
determination of risky assets, was developed by Sharpe [1€], Lintner (91, [10]
and Treynor [21], following the pioneering work of Markowitz [12], [13] and
Tobin [2C]. 1In spite of the tremendous impact of this model on the profession,
the CAPM still raises many questions, and is inconsistent with a considerable
body of empirical evidence.

In a recent breakthrough paper, Roll [15] criticizes virtually all the
empirical studies whieh attempt to test the CAPM, since he broves that if the
"market portfolioc" is ex-post efficient one would get in the sample as &
technical result an exact linesar relationship between the average returns of
the securities apd their corresponding Betas. Nevertheless, one may have the
following two interpretations of the results of empirical studies which attempt
to test the validity of the CAPM:

(a) Poor empirical results imply that the broxy chosen to represent the
market portfolio, e.g., the Fisher Index, is Mean-vVariance inefficient (szee

Roll [15]). If the market-portfolio proxy is significantly inefficient, this
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in itself is evidence which contradicts the CAPM, since according to this
model all investors hold the market portfolio which is expected to be effi-
cient. On the other hand, if the market portfolio is found to be efficient,
this provides one piece of evidence in favor of the CAPM. Obviously, this
evidence is not sufficient to confirm the CAPM and examination of the
coefficients in the second-pass regression supplies further evidence either
supportiﬁg or contradicting the'éAPM. The second-pass regression thus tests
solely the hypothesis that the market portfolic is either efficient or in—
efficient. Nevertheless, this test is an indirect (partial) test of the
CAPM, since one expects that if this theoretical model holds, apart from
statistical errors, the market portfolio must be efficient. It is worth
mentioning that one might reach inconclusive results with the second-pass
regression. For example, Suppose that the market portfolio is ex-post
efficient, i.e., one gets as & technical result a perfect linear fit in the
second-pass regression. However, if the intercept is found to be say 10%,
while the prevailing risk-free interest rate in the market is 3%, one can-
not accept the CﬁPM in spite of the fact that the market portfolio has been
found to be ex-post efficient.

Obviously, the results of the second-pass regression, i.e., the
coefficient of determination as well as the sign and the magnitude of the
regression coefficients, test the efficiency of the market portfolio on the
one hand, and a whole set of assumptions underlying the CAFM, on the other.
For example, suppose that most investors do not hold highly diversified -
portfolios. Hence, they do not hold the market portfolio, and thié contra-
dicts one of the basic predictions of the CAPM. In such a case there is no

reason to expect the market portfolio to be efficient (see Levy [8]).



However, the examination of the second-pass regression resulis shedg light on
the importance of the assumption that all investors hold the market portfolio.
An additionsl assumption of the CAPM is that all investors are charac
terized by the sane investment horizon. Obviously, this assumption is an
oversimplification of the investors?’ behavior, and so empirical tests using

rates of return calculated for various horizons should reveal the degree of
deviation caused by the fact thaf this assumption may be invalid.

To sum up, testing the CAPM one tests the efficiency of the market-
portfolio proxy together with all the other assumptions underlying the CAPM.
We agree with Roll [15] that if the market-portfolio proxy is efficient, one
gets as a technical result g Perfect fit in the second-pass regression in
the sample, However, the fact that this market proxy is efficient is in
itself a partial confir%gkién of the CAPM. It only provides partial evidence
supporting the CAPM, since the tests are conducted using a proxy for the
market portfolio; the true market portfolio Probably cannot be identified if
we want 10 consider al] Pbossible risky assets as implied by the model.

{b) It is well-known that in order to examine the validity of the CAPM
oene should use ex-—-ante rather than ex-post variables. However, ex-ante
variables are usually unavailable and ex-post data serve as a broxy for the
desired future variables.

It may be that the market portfolio is ex-post inefficient, but never-
theless serves as the pest Proxy for the ex-ante variables, in the sense
that the Beta estimateg obtained with the proxy portfolio are the best.
Thus, we are trying to fit a positive model which explains price beﬁavior,
and analyze it with respect to the normative model develcoped by Sharpe,

Lintner and Treynor. Indeed Friend, Westerfield and Granito [5] substitute
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ex-ante (expected) for €X-post variables in testing the CAPM, These ex-ante

variables were taken from g Sample of financigl institutions. They zlso
introduce g large sample of individual bongs. They found that using ex-ante
data in lieu of ex-post data does not result ip a close correlsation between

average return and Bets,

In this paper, we re—examing empirically the validity of the CAPM, as
well as that of the one-parameter performance measure (reward—to-volatility},
using a sample of Israeli data, taken from g small security market which is
thin and extremely underdeveloped. We introduce a new dimension to the
empirical tests by analyzing the velidity of the CAPM, and of the One-parameter
performance index, for different assumed investment horizons. we furthermore
introduce two inmportant factors which cannot be ignored in any empirical
tests of the Israel securities market, namely, the bond market and inflation.
While these factors are usually ignored (presumably forconvenience) in
empirical studies testing the validity of the CAPM in American security
markets, their role is so central to the Israeli econcmy that they cannot
be disregarded when using Israeli data.

The empirical evidence based on the Israeli data reveals some striking
phenomena. Since the Israeli securities market is quite small; and since a
relatively insignificant (and possibly random) excess demand or excess supply
may induce large fluctuations in the Stock prices, cne would expect the CAPM
to yield very poor results with Israeli data. 7o our surprise, however,
Israeli data produced very strong results, free of some of the inconsistencies
between the theoretical model and the empirical results which characterize
the American securities market. Indeed, to the best of my knowledge, this

is the first time that empirical findings are almost fully consistent with
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the CAPM. Possibly the thinness of the Isrsaeli market, and in particular the
existence of a riskless interes? rate in real terms, account for these results.
A second phenomenon revealed in our study is the central role played by the
assumed investment horizon. Results that were poor and inconsistent with the
CAPM improved dramaticalib once we varied the assumed investment horizon. We
believe that these phenomena are of crucial importance to any empirical stugdy,
and are not restricted to the tesf of the CAPM.

It is interesting to note that all empirical results known to the author
of this paper which use individual stocks (rather than portfclios) and short
horizons (i.e., weekly, monthly or even quarterly data) show & very poor fit.
If we adopt the kind of interpretation proposed in (a) above, we still have
the following perplexing issue: why is it that the market portfolio is
always "far" from the efficient set when we use monthly data while the
"distance" decreases once we use annual data. We devote some consideration
to this issue throughout the paper.

In Section II we review briefly the CAPM assumptions and the empirical
resultis obtained‘in most studies. In Section III, we analyze the Israel
securities market for various investment horizons. We test the CAPM and
the one-parameter performance index on Israeli data using nominal as well
as real {inflation-adjusted) rates of return; We also test the impact of
the inclusion of bonds in the "market portfolio" on the CAPM tests and on
the estimates of the systematic risk. Concluding remarks are given in

Section IV.



II. CAPM: Assumptions and Empirical Evidence

The basic assumptions of the CAPM are the following: every investor makes

decisions solely in terms of the mean and the variance; all investors are one-
period expected utility maximizers; the investment horizon is identical for

all; there exist homogeneous expectations; there is g perfect market with a

riskless borrowing rate equal to the lending rate; there is =o transaction
cost; and, finally, the market is in equilibrium. On the basis of these

assumptions, one would expect to find the following relationship:

ER, = R, + [ERm - Rf]Bi (1)

where ERi - 1s the expected rate of return on security i.

ERm - is the expected rate of return on the "market portfolio"
Rf - is the risk-free interest rate
B. - is the i-th asset systematic risk

Obviously, equation (1) is an equilibrium equation in terms of ex-ante
parameters. However, in order to examine the validity of the CAPM, it is
common t0 use ex-post data as a Proxy. We first employ time-series regressions
in order to estimate the systematic risk éi" and then, in order to examine

the validity of the CAPM, we use the cross-sectional regression of the form,

~ A

— = ~ + )
Ri YO + YlBi e (2)
Here Ri 1s the average ex-post rate of return on the i-th security and
B. 1is the estimate of its systematic risk. If the CAPM does explain price

1

btehavior one expects to find:
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(a) ?O i1s positive and not significantly different from the risk-free
interest rate.

{b) ?l is positive and serves as an estimate of the average rate of
return on the market portfolio in excess of the risk-free interest rate.

(c) The second-pass regression has a relatively high coefficient of
correlation, otherwise some important explanatory factors have been left out.

(d) The one-parameter perfo?mance measures, e.g. reward-to-volatility,
are unrelated to the risk index.l Thus in a regression of the form

(R/V)i =8yt B+ e, (3)

one would expect él not to be significantly different from zero, where we
define (R/V)i = (R - Rf)/éi’ and éi stands for the estimate of the i-th
security systematic risk.

Unfortunately, virtually all empirical studies based on the American
market have yielided the following unsatisfactory results:

(a) ?O is much higher than the observed riskless interest rate.

(b) fl is much lower than the observed average rate of return on

the market portfolio in excess of the riskless interest rate.
(¢} the second-pass R® is quite low.

(d) the estimate a. is significantly different from zero and, in
1

most cases, it is negative.

We will mention here only a few of these studies. Douglas [3], who

studied the period 1926-1960, found that the average return, ﬁi, was

1. BSinee the other one-parameter performance measures are related to
Treynor's Reward-to-Volatility index (see Friend and Blume [4]), we
will analyze in this paper only this index.



- 8-

significantly (positively) related to the variance of the security return ang
not to its Beta. This, of course, is inconsistent with the CAPM. Lintper [11]
studied the period 1954-1963. o his cross-section analysis he added the

-~

residual variance Si » 85 estimated from the first-pass regression. Accord-
i

ing to the CAPM the coefficient of this factor should not be significantly
different from zero. However, Lintner found this coefficient to be signifi~-
cantly greater than Z2€ro, and, in addition, he found that ?O was much
greater than Rf, and ?l much smaller than the observed excess return

(Rm - Rf).

Using a different set of data and a relatively longer horizon (i.e. annual
rates of return), Miller and Scholes [14] obtained very similar results. 1In
their study of the period 1954-3963, they found, in the empirical test of
the CAPM, that YO = 0.122, ?l = 0.0T1 and the R2 = 19%. By adding the

estimate of the residual variance éi as an independent variable, they

i
. 2 : s 2
increased the R to 33%. They also found the coefficient of 82 to be

e,
1

positive and highly significant. Black, Jensen and Scholes (B-J-§) (1]
confirmed the systematic bias from the CAPM. In particular, they found that,
on the average, high-risk securities earned less than the amount predicted
by the CAPM, while the opposite was true for low-risk securities.

Though all these unsatisfactory results can be attributed simply to
an incorrect choice of the market portfolio proxy, there have been many
attempts in other directions to explain these inconsistencies with the CAPM
theory. For example, Miller and Scholes (M-S) investigated several possible
causes of bias in the empirical analysis: failure to measure adequately the

risk-free interest rate, skewness of the rates of return distribution, errors



in estimating the systematic risk (and also use of ap improper index for the
market portfolio).

Similarly, Friend and Blume, who examined the properties of the one-
parameter performance measures, found a strong correlation between (R/V)i
and the risk index éi’ 8 result that again contradicted the CAPM. They
argued that the unrealistic assumption of a borrowing (risk-free) rate equal
to the lénding rate is the main‘factor responsible for the bigsg against high-
risk portfolios,

None of the papers mentioned above, however, gave careful consideration
to the assumed investment horizon. For example, Douglas used Quarterly and
annual rates of return. Friend and Blume and Black, Jensen and Scholes used
monthly rates of return; Lintner and Miller and Scholes used annusl data,

We shall show below that the investment horizon plays a crucial role in
explaining prices of stocks in the Israeli market. We found that the assumed
investment horigzon plays a central role also in the American market, but for
brevity's sake we will not report on these empirical findings in this paper.

Investigation of the impact of the investment horizon on the performance
index was first carried out in Levy [7]. While Levy [7] analyzed the
relationship between Sharpe's [17] revard-to-variability index and the assumed
investment horizon, Levhari and Levy [6] analyzed the impact of changes in
the investment horizon on the systematic risk, B, as well as on the reward-
to-velatility index. These two bpapers showed theoretically that there is
some systematic relationship between the performance measures (as well as B8)

and the investment horizon, and that there is a mathematical bias stemming

from the choice of an improper horizon.
: [AS

a
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In the next section we investigate the CAPM with Israeli data. We will

analyze in particular the impact of the assumed investment horizon, inflation

and the inclusion of bonds in the market portfolio on the empirical tests.

III. CAPM: The Israeli Experience

Virtually all empirical studies of the American stock exchange employ
nominal rates of return and use as a market-portfolio proxy some index of
stocks, e.g., the Fisher Index, the Dow-Jones, ete. 1In analyzing the Israel
securities market, we must also take into account inflation and the bond
market. Table 1 presents some basic data which demonstrate the importance of
inflation and the crucial role of the bond market in the Israel securities
market. In spite of the fact that the period of twelve years covered in this
empirical study (1965-1976) includes’a short-period of relative price
stability (1967-1969), the average inflation rate remained consistently high.
In fact, the geometric mean rate of inflation for the twelve year period,
15.7% per year, is sufficiently high to be taken into account in any empiri-
cal study.

A second striking phenomenon illustrated by Table 1 is the considerable
weight of bonds in the Israel securities market., At the end of 1976,
approximately 76% of the total market value of all securities listed on the
Israeli exchange cousisted of bonds. Though several types of bonds are
traded in the Israeli market, it is long-term Government bonds linked {(interest
and principal) to the cost of living index which constitute the bulk of the
bond market (69.7% of the total market value of all securities in 1976). The

indexing of the Government bonds provides a riskless interest rate in real



-1l -

terms, which allows us to derive the Sharpe-Lintner equilibrium model in resl
terms. Obviously, most of these bonds are risky even in real terms due to
possible fluctuation in their prices. However, investors with a given invest-
ment herizon, saj, of one year, can buy indexed bonds maturing in one year,
and these bonds can be considered as riskless in real terms. Since all the
bonds are Government bonds, we can safely ignore bankruptcy risk.2

Inflation and the bond market are thus far from negligible factors in
Israel. Therefore, an appropriate examinaticn of the CAPM, as well as of the
Beta estimates should be carried out in real terms, and the "market portfolio"
should consist of both stocks ana bonds.3 We can examine the role of inflation
and the bond market in the CAPM empirical stﬁdies by running the following
four empirical tests:

(a) Analysis of the CAPM in nominal terms, when the proxy for the

market portfolio is the indexh of all stocks traded in the market.

(b) The same as (&) but carried out in real terms.5

2. Wnile riskless bonds rassure the pPossibility to lend at a real riskless
interest rate, borrowing at a riskless interest rate is not readily
available to all individuals.

3. Sharpe [18] enalyzes the one-parameter performance index and the perform-
ance of bonds versus stocks in the American market. However, he does not
analyze the impact of the inclusion of bonds on the estimate of the
systematic risk or on the CAPM empirical studies.

L. Obviously, we adjust these indices for stock dividends, cash dividends, etc.

5. If Rit and gt are the nominal rate of return on security 1 and the

inflatjion rate in period t, respectively, the real rate of return on
security i in this period, R;t, is calculated as follows:

+
L Rit

* = —_——
Rit 1+ gt L.



- 12 -

(¢) Analysis of the CAPM using as the market-portfolio Proxy the weighted
average of indices of stocks and bonds with weights reflecting the
market value of each of these two components.,

(d) The same as (c) but in real terms.

Before analyzing these alternative empirical tests, however, we believe
that a brief description of the Israeli stock market is called for. There are
only slightly more than 100 stoéks listed in the Israeli market. Many of the
companies listed in the stock market are owned totally, or partially, by the
three large domestic commercial banks: Bank Leumi, Bank Hapoalim, and Discount
Bank. These three banks virtually control the stock market, and there have
been repeated complaints in the Israeli press that the banks fix the prices
of stocks as they wish. The complete domination of the security market by
the banks stems from several factors: A significant part of all stocks that
are traded in the market (in terms of volume) are bank stocks; the banks are
the underwriters of almost all stock issues; the banks are also the most
active brokers in the stock exchange. Since the three big banks cooperate
among themselves (e.g. there is almost complete agreement between the banks
on the underwriting commissions), there is a strong tendency in Israel to
believe that the stock market is highly inefficient, and that prices in the
stock market do not represent potential earning power or any meaningful
economic values. It is frequently claimed that the large fluctuations in
stock price.caused by a small random amount of excess demand or excess supply

of a given stock indicate inefficiency in the market.6 For example, a given

6. More details on the trading procedure and test for the thinness of the
Israeli market can be found in Silber [19].
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stock may appreciate by 20% as a result of = small random excess demand, and
then in the next day depreciate dramatically as s result of a small (and random)
excess supply. Thus, large price fulctuations not associated with any new
information characterize the Israeli stock exchange.,

The trading system in Israel differs from that in the U.5. The stock
exchange officer collects all the "ouy" and "sell" orders and checks if there
is excesé demand or excess supply; If there is, for example, excess supply,
he announces a decline in the stock price, and this decline continues until
somecne is willing to buy the excess amount available (there is thus only
one "call" price for all transactions in & given stock). However, there are
no specialists in the Israeli stock exchange, and the price of a stock can
drop on a particular day by 20% or even more because of an excess supply of
few thousand dollars. The day after, an opposite change in price may occur.
The market is inefficient in the sense that small excess demand or supply
causes & big change in the daily prices. There are no specialists to smooth
out these extreme fluctuations which may be caused by random orders placed
on any given day.

In order to illustrate this Phenomenon, we examined a sample of nine
stocks traded on July 20, 1977 on the Israeli stock exchange. Obviously,
this is not a random sample but a sample consisting of stocks with large
fluctuations in their prices on that day. The first column in Table 2 shows
the changes in stock prices on July 20, 1977, while the second column records
the turnover on the sanme day. Although the trade obviously was in Israeli
pounds, we translated it into dollars (about 10 Israeli pounds to the dollar
at the time) in order to make it more understandable to the reader who is

*unfamiliar with the Israeli market.
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At first glance, the data seem to confirm the popular claim. For example,
the stock of Solel Boneh (which deals with construction and building) dropped in
one day by about 41% while the turnover in this stock on that day was less than
$5000! Furthermore, this was not even a day of = big crush in the stock market,
and no new information with regards to this company became available.

On that same day the prices of stocks of other companies recorded a rise
rather than a decline. For exaﬁple, Table 2 shows that there were rises of
2-5 percent in the prices of several stocks, also coupled with a relatively
small turnover. Similar relatively large daily price changes with small turn-
overs are the rule and not the exception in Israel. Bearing in mind this
background on extreme price fluctuations and on the control of the financial
securities markets by three large banks, we were inclined to believe that
one would not find any strong relationship between average return and risk
for Israeli stocks.

With this rather pessimistic background in mind, we proceeded to test
the CAPM on Israeli data. First we ran the first-pass regression using a
time series of rates of return. With the estimates of éi and the residusl
variance §§_ from these time-series regressions, we ran the cross-secional
{second-pass) regression in order to test the validity of the CAPM.

The empirical study covered 104 stocks which are listed on the Israeli
stock exchange since 1965 and 4 representative bond groups. As with Amefican
data, we tested the CAPM by examining the relationship

R, =9y + 9,8, W)

and the relationship

R =v.+% 8 + 5
Ri Yot Y B. 725 . (3)
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where §i is the average rate of return on the ith security and é, and §2
i e.

. 1
are the estimates taken from the first-pass regression. In order to obtain

~

the first-pass regression estimates (i.e. Bi) as well as the second-pass

regression estimates, we used two alternative investment horizons, 3 months

7

and one year, i.e. we used both quarterly data and annual data. In order
to analyze the impact of inflation on the empirical studies, we estimated the
risk, éi’ and the coefficients éf the second-pass regressicn in nominal
terms and in real {inflation-adjusted) terms. Finally, in order to examine
the impact of the bond market on empirical resuits, we first used the stock
market index as a proxy for the market portfolio, and then repeated the tests

using as the market-portfolio proxy a weighted average of the stock and bond

indices. We denote the proxy with stocks only as the "All-Stock marke:

portfolio" while we call the second alternative (whiech includes bonés) the

"Stock-Bond market portfolio".8

Testing the CAPM with quarterly data did not show great promise. 1In
three out of the four alternative formulations discussed above, we obtained
a very low RS ranging from nearly 1% to a maximum of 6%. Only in the
formulation with the "stock-bond market portfolio" did the R2 reach 15%.
However, it is interesting to note that in the most relevant formulation,
i.e., stock-bond market portfolic in real terms, the R2 is only 6%.

{See Tables 3 and k).

T. There is no file of rates of return for Israeli stocks for a horizon
shorter than three months. .

8. All regressions involving the " all-stock market portfolio" were run
using the 104 stocks; the regressions involving the "stock-bond market
portfolio" were run using 108 securities - the 104 stocks and the &
representative bonds.
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~

The introduction of the residuwal variance (Se ) as explanstory variable
increases the R2 to 19-22% depending on the formuiation. However, in three
out of the four formulations, after the introduction of §i;, the coefficient

1
of the systematic risk ?l becomes insignificant. This result in itself

casts doubts on the validity of the CAPM at least as can be concluded from tests

with quarterly data. If we were ?o reach a conclusion solely on the basis of
these empirical results, we woula conclude that either one of the assumptions
underlying the CAPM was wrong, or the Israel securities market was far from
being efficient.9

In view of the thinness and the inefficiency of the Israel securities
market, the results of Tables 3 and b indicating no relationship between
average return and the systematic risk came as no surprise. Indeed, we almost
decided to sﬁop the research at this pessimistic point. However, knowing that
the explanatory power of the CAPM is a function of the assumed investment
horizon, we decided to try a longer horizon.lo We thought that the results
might be improved with annual data, but a priori, we did not expect to obtain
much more meaningful results.

The results obtained with annual data, howevér, were startling. The
explanatory power of the CAPM increased dramatically, we obtained a right
direction for all coefficients, and over-all we would not hesitste to say

that the empirical results were much stronger than in any empirical study

@. Obviously, there is the possibllity of statistical errors. However, we
do not believe that these possible errors can account for such extremely
poor results.

10. For example, R2 of the second-pass regression as cbserved in the

American market is only about 5% with monthly data, about 13% with

quarterly data and sbout 33% with annual data (all these figures

are obtained when both Bi and Se serve as explanatory variables}.
i
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v

which had been done with American data and was known to the author at the tinme

11

of this writing.

Tables 5 and 6 summarize the results of the second-pass regression with

annual data. The conclusions from these tables are:

1) 1In all possible formulations the R° is quite high, varying in the

range of 27% - 51%. By contrast, the Re obteined in previous studies (using

American data and annusl rates of return of individual stocks) has always been

much lower. For example, the R2 obtained by Miller and Scholes ranges from

19% to 34%. Even more important, when we test the CAPM in its pure formula-

tion, namely with only B used as an explanatory variable, the R2 with

American data is below 20%, while with Israeli data it reached 41%. Thus in

spite of the fact that the Israeli stock market is relatively small, in spite

of the monopoly power of the large banks, and the extreme dally price fluctua-

tions, it seems that, in the long run (annuel data), the Israeli market may

be even more efficient than the American market. At least, the return-risk

relationship has a much greater explanatory power in the Israeli securities

market than ir the American securities market .

2) 1In virtually all empirical tests of the CAPM using American data it

has been found that ?0 is much higher than the figure implied by the CAPM,le

12,

Recall that we use in our cross-sectional regression individual stocks

and not portfolios, exactly as required by the theoretical model. Hence

in the comparison of the explanatory power of our results with thbse of
other studies, we must confine ourselves to empirical tests which use
individual stocks rather than pertfolios (e.g., Lintner, Miller and Scheoles,
ete.) .

If R, stands for the average rate of return of the i-th security in excess
of the riskless interest rate then ? should not be significantly different
from zero. In our empirical study, R, is the average rate of return and
not the excess return over the risk-free interest rate; hence ?O is
compared to the risk-free interest rate,
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and ?l is much lower than the observed average rate of return on the market
portfolio in excess of the riskless interest rate. Once again, our Israeli find-
ings are much more consistent with the CAPM on these points. Moreover, if we
did have some deviations from the observed figures, they were certainly in the
other direction. In order to examine these results more closely, let us mention

the following figures: The observeg average annual nominal and reszl rates of
return on.the “ail—stock market ﬁortfolio" vere 23.6% and 6.6%, respectively,
in the years 1965-76 while the average annual rate of return on the "stock-
bond market portfolio" (stocks and bonds) were 21.6% in nominal terms and 4. 37
in real terms. The average inflation rate was 15.7% per Year, and the average
real rate of return on Covernment bonds was 4.6% a year. Since the bonds with
average real rate of return of 4.6% include risky securities (i.e., bonds with
long maturities), the rea%}rate of return on bonds with one Year maturity
(which we considered as fiskless in our test) was below L.6%.

In all regressions, we obtained that ?0 was either below the riskless

interest rate or not significantly different from it. Thus, this is the first

study in which ?0 was below the observed riskless interest rate rather than

~

above it. For example, in the two annual regressions in real terms Yb = =3.63
and -3.85 (see Tables 5 and 6 respectively - note that here ;6 " is not signi-
ficantly different from zero). In both cases ?0 is below the average real
riskless interest rate on Covernment bonds with a one-year maturity, which was
about 3% for this period. Moreover, since our empirical study covering the
period 1965-76 was written in 1979, we can benefit from an analysis of
developments in the bond market during the years 1976-79. Although we used

ex-post rather than ex-ante data in our empirical study, it is possiblé that

‘the relatively low estimates we obtained for ?D indicate the future trend
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in the real rate of return on bonds with one-year maturity. Indeed, the resl
vield to maturity on Government bonds with one-year maturity subsequently dropped

to zero, and in 1976, even to —3%.13

It thus appears that the estimates of ?O
are either very close to the (ex-ante) real rate of return on riskless assets

or are below it,

An examination of the estimates of ;O based on nominal rather than real
rates of return does not change the previous analysis. The annual estimates
of 70 in nominal terms are 9.90% in one formulation and 12.63% in the other.
(see Tables 5 and 6). 1In view of the fact that the mean annusl inflation rate
was about 16% over the period the estimates of ?O adjusted for inflation
vield almost the same results regardless of whether one uses nominal or real
annual rates of return.

On the other hand, the estimates of ?l seen to be higher than the
observed return on the market portfolio in excess of the riskless interest
rate. For example, in the regression using the "stock-bond market portfolio"
and real annual rates of return (Table 6 (b)), we find that ?l = 3.67, while
the observed average real rate of return on this market portfolio was only
L.3% per year, ana the excess return of this portfolio was much less than

this figure. The same direction of bias in f is obtained when we use the

1
"all-stock market portfolio" as a proxy to the market portfolio.

In summary, we found that ?O was below the observed riskless interest

rate and that ?l was above the average rate of return on the market port-

folio {in excess of the riskless interest rate). These results were exactly

13. Recall that the principal and the interest of Government bonds are linked
to the cost-of-living index. Thus, this yield to maturity actually
measures the riskless interest rate for investors with a one-year invest-
ment horizon. The yield to maturity on short-term Government bonds
fluctuated between +2% and -3% from 1976 through the first quarter of
1979.
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the opposite of empirical results derived from American data. However, the
deviations from the observed figures were much smaller in the Israeli market
compared to the deviations obtained with American data (see Miller and
Scholes [14]).

{(3) In spite of the high inflation rete in Israel, and the great vari-
ability of this rate over time, the use of real rates of return rather than
nominal rates of return did not improve the relationship between return and risk,
On the contrary, the explanatory power of the CAPM was better with nominal
rather than real returns.

(4) 1In Table 5 we used the "All-Stock portfolio" as a proxy to the
market portfolio, while in Table 6 we used the "Stock-Bond market portfolio".
The inclusion of bonds in the market portfolic tended to increase the R2
slightly, but not dramatically, in all four cases. In ad@ition, the estimate
of ?l was much lower when we included bonds in the market portfolic., This
is consistent with the CAPM since the excess return of the "Stock-Bond
portfolio market" is much smaller than the excess return of "All-Stock market
portfolio".

It appears that the bond market, a non-negligible factor in the Israeli
securities market, adds relatively little to the second-pass regressions which
test the CAPM. There is no question that part (b) of Table 6 is the only
relevant one on the normative ground, since bonds should be included in the
market portfolio, and real, rather than nominal, rates of return are relevant
for decision making. Hdw%ver, the results obtained with nominal repurns are
much stronger. It may be that investors make their investment decisions in
nominal terms in spite of the fact that normatively reél returns should be

employed.
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Can we, then, ignore the bond market in *he empirical studies? Based on
the preceding snalyses, can we draw the conclusion that the bond market contri—
butes very little to the CAPM empirical study? We will show below that,
although the bond market hés little impact on the CAPM empirical results, it
does have a tremendous impact on the systematic risk estimates (éi), and one
therefore may commit a considerable error by ignoring this factor.

Table T shows the distributiﬁn of the estimate ﬁi for the 104 stocks
included in the study with the "all-stock market portfolio" and for 104 stocks
and 4 bond groups included in the tests with the "stock-bond market portfolio”.
The four bond groups are Index-linked, bDollar-linked, unlinked and bonds
traded in foreign currency. However, the index-linked bonds are the bulk in
terms of market value. These distributions were derived from estimates of Bi
obtained with both nominal and real annual returns. If we limit ourselves to
an examination of the "all-stock market portfolio" columns , we note that
there are only small differences between the nominal and the real distribu-
tions of the Betas, Therefore, without the bond market, inflation does not
affect significagtly the distribution of the Betas. However, the inclusion
of bonds in the market portfolio induces a significant change in the distribu-
tion of the Betas for both nominal and real returns. In nominal terms, the
Betas tend to increase and this tendency becomes even stronger when the
distribution is analyzed in real terms.

It is now obvious that ignoring the bond market causes a decresase in the
Beta estimates of most stocks. This, in turn, may cause a bias in the CAPM
tests. For example, suppose that all Betas were biased downward by.a given
additive constant. This bias, of course, would not change the R2 of the

, second—pass regression, and not even the estimate of the slope of the line.
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However, if all Betas were biased downward by a given proportion, then, although
the R2 of the second-pass regression would remain unchanged, we would obtain
a higher slope when using the CAPM test without bonds. This, indeed, describes
our results (see Tables 5 énd 6).

Though Table 7 shows a systematic shift in the distribution of the Betas
with the inclusion of bonds in the market portfolios and adjustment for infla-
tion, the figures of the table do ﬁot provide any information on individual
stocks. We found that not all Betas increased by the same magnitude. The
inclusion qf bonds and inflation in the test actually caused a reduction in
the Beta of some stocks although, in general, the Betas increased.

Table 8 iilustrates this phenomenon. While most Betas increased when we
took the bond market and inflation into account, we see from the table that
the opposite was true for several stocks. The first two stocks in this table
illustrate the typical result produced by taking inflation and the bond
market into consideration; the transition from nominal to real returns did
not have a dramatic impact on the Beta estimates as long as we restricted
ourselves to the "all-stock market portfolio". On the other hand, the
inclusion of bonds in the market portfolic generally caused an incresse in
the Betas which became even larger when the estimate was obtained with real
rather than nominal returns. The greatest change in the Beta due to infla-
tion was recorded for the stock of Alliance and Paper Mills: their Betas
increased from 0.04 to 2.3k and‘from 0.22 to 3.90, respectively (see Table 8).
The incorporation of in%igtion in our estimates thus induced an inecrease in
the Beta of most Stocks, but with some exceptions. For example, thé Beta
estimate of the Electric Corporation decreased from 1.52 to 1.12 and that of

 Chemicals and Phosphates decreased from 1.3% to 0.80.
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Obviously, Table 8 only illustrates some of the extreme cases. However, by
employing the Kolmogorov-Smirnov test 'and the Mann-Whitney test we find that
the distribution of real Betas is stochastically larger than the distribution
of the Betas obtained with "All-Stock market portfolio". This finding is
significant at the o = 1% level.

In summary, although the inc;usion of bonds in the market portfolio did
not changé dramatically the empifical findings with regard to the CAPM, this
factor as well as inflation cannot be ignored in estimating the systematic

risk of securities.

The One-Parameter Performance Index

In a study which is not reported in this paper I have found, using American
data, that,.for & horizon of approximately one year, there is no systematic
relationship between the one-parameter performance index and the securities'
Betas. TFor other horizons él is negative and, in most cases, significantly
different from zero (see eq. (3)). Using annual rates of reﬁurn of Israeli
stocks, we examined regression (3) using both nominal and real returns. We

- again used both the "all-stock market portfolio" and the "stock-bond market
portfolio” as proxies to the market portfolio. Table 9 and Figures 1-%
summarize the results of regression (3) for these four formulations. It is
obvious from these results that the inclusion of bonds in the market portfolio
does not make much difference. Neither the R2 nor the scatterdiagram change
much when we use the two alternative proxies for the market portf;lip.
Similarly, inflation does not play an important role in the explanation of

the one-parameter performance index. In all four alternative regressions

‘'we found that the 32 was very close to zero (see Table g). We also found
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that in all four cases the coefficient él was not significantly different from
zefb, as implied by the CAPM, Thus, in contrast to the results of most empiri-
cal studies based on data taken from the American market (see Friend and Blume
[4]1), we find no biss in the Israeli market in favor of risky securities. This

is true with the regressidn carried out both in nominal and real return,

IV. Concluding Remarks.

We have examined empirically the CAPM and the one-parameter performance
index with déta taken from the Israeli market , a#very thin market with only
about 100 stocks of different companies listed on the exchange. We have
found that the assumed investment horizon plays a central role, and that the
regression coefficients of the CAPM, the coefficient of determination and
the one-parameter performance index are all functions of the assumed invest-
ment horizon. This result is not Peculiar to a small capital market, and
the investment horizon plays a crucial role in the American market too,

The very thin Israeli stock market is characterized by large daily
price fluctuationé with small turnovers. Therefore, for short horizons,
there is no meaningful relationship between return and risk. However, for
annual rates of return, the CAPM explains sbout 40% of the variability of
the average rates of return, the coefficients of the regression are not far
from the observed variables and, in contrast to all other studies, there is
no significant relationship between the reward-to-velatility index and the
systematic risk.

There are two factors that may explain these surprising results obtained

in the Israeli market.

'
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(a) In the U.S. there is no riskless asset in real terqs, whereas such
an asset is essential to the derivation of the CAPM. 1In Israel, Government
bonds linked to the cost-of-living index provide a riskless asset in real terms.

(b} From the point of view of the CAPM validity, the thinness of the
3

&

market is a "two-edged sword." A thin market implies that a small excess
.d%?and Oor excess supply for s givgn stock may cause a large fluctuation in
its price. This may induce a new and possibly meaningless price for the
stock, implying that there is no meaningful relationship between return and
risi. On the other hand, a small market may suit the CAPM better for the
following reason: One of the properties of the CAPM is that all investors
hold in their portfolios all the availablie risky seéﬁrities. This, of
course, is an unrealistie assumption that causes a deviation between the
theoretical model and the empirical findings.lLl Indeed, in a recent study,
Blume, Crockett and Friend [2] found that individuals hold highly undiversi-
fied portfolios, and that 50% of the investors who were included in the study
held no more than two stocks. This finding implies that the bigger the
market, the bigger will be the deviation between the assumption which under-
lies the theoretical model and the investors' actual behavior. The error
induced by the fact that investors hold only L-5 rather than 100 stocks (the
Israeli market) will probably be much smaller than the error caused by the
investors' holding only L-5 rather than several thousand risky securities

(the American market). Therefore, a thin and small market may show better

1k, For more details on this issue, see Levy [8].
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results than a larger market. Obviously, this is true onliy if we eliminate
other sources of error, e.g., by choosing an investment horizon ds close as
possible to the actual investment horizon.

Our findings demonstrate that the inclusion of bonds in the market port-

folio and adjustment for inflation have a significant impact on the return-risk

relationship. In particular, disregard of the bond market causes considerable
errors in the Beta estimates of iﬁdividual stocks.

Finally, we ﬁould like to mention that all the results of this paper
could be explained on technical grounds, namely by the relationship between
the market portfolio proxy and the M-V efficient Set.16 However, we tried
in this paper to explain how this relatio?ship varies systematically with
the assumed investment horizon, with the market size, with the weight of

the bond market and with inflation.

15. Obviously, one would expect to find a stronger relationship between the
security's Beta and its variance in a small rather than in a large market,

Indeed the R2 between B; and o? is L3% for the American stocks

included in this study, and 48% - 55% for the Israeli stocks (for the
various tests in this paper).

16. Analyzing the location of the market portfolio relative to the efficient
set (for various horizons) is an impossible undertaking even in a small
market. TFor example, with 100 stocks, one needs over 100 annual observa-
tions in order to derive the efficient set. Since we have less than 100
annual observations in the Israeli market (or in any stock market for
that matter), the variance-covariance matrix is singular, and one cannot
derive the efficient set. Since we do not have a file of Israeli rates
of return for periods shorter than 3 months, this task is impossible
with Israeli data. The author is currently engaged in a research of
the impact of the investment horizon on the M-V efficient set using
monthly American data, where such a test is possible.
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Table 1

Some basic data on the Israeli market: Period 1965-76

(in percent)

Market values in the security market

Inflation

ratel Bonds2 Stocks Total
1965 6.98 58.6 h1.Y 100.0
1966 7.81 68.1 31.9 100.0
1967 0.17 70.3 29.7 100.0
1968 1.93 75.9 2h.1 100.0
1969 3.88 76.8 23.2 100.0
1970 10.17 80.2 19.8 100.0
1971 13.34 81.0 19.0 100.0
1572 12. 3% T0.9 29.1 100.0
1973 26,4 5 7.7 22.3 100.0
1974 56.16 82.3 7.7 100.0
1373 z3.3z CIsppn 1:.1 1.7

1976 38.03 76.1 23.9 100.0

Percentage changes over the calendar year.

There are four major categories of bonds in the Israeli market:
unlinked bonds, bonds linked to the cost of living, bonds linked
to the U.S. dollar, and bonds traded in foreign currency. How-
ever the dominant part of the bond market consists of Government
bonds which are linked to the cost of living index.



Table 2

Price changes and turnover in a sample of stocks
 on July 20, 1977

Price
Stocks Change Turnover

(in %) (in $)
Solel Boneh -40.9% $4,800
I.C.P. Citrus + 2.1 L1
Pri-Or + k.2 h,970
Ata -28.3 22,895
Lewin-Epstein -26.9 8,625
Wolfson-Clore Mayer + 4.8 3,200
Jordan {options) + 5.5 10,500
Mortgages and -28.3 1,472

Building Bank

Alliance + 3.9 2,500



Table 3

Israel Stock Market 1965-1976:

The Second Pass Regression with

Quarterly

data and the "All-stock market portfolio”

= . N - )
T %t vy Yo%, f
(a) Nominal returns
3.92 1.01 0.0k
(0.54) (0.50)
t = 7.23 t = 2.01
" 3.9h4 -0.012 L0001k 0.22
(0.49) (0.502) .00003
t = 8.0k t = ~0.02 = L, 87
(b) Real returns
0.57 0.56 0.01
{0.53) (0.49)
t =1.08 t = 1.15
0.43 -0.23 0.00014 0.21
(0.47) (0.47) (0.00003)
t = 0.90 t=-0,50 t=35,11



Table L

Israel Becurities Market 1965-1976:

The second

bass_regression with quarterly data and the

"stock bond market portfolio"

= A 2 2
B= 7 YiBy o+ YESei R
¢) Nominal returns
3.23 1.19 0.15
(0.42) (0.27)
t = 7468 t = 4.33
3.19 0.70 0.00007 0.19
{0.41) (0.35) (0.00003)
t = T7.72 t = 2.03 t = 2.25
d) Real returns
0.02 0.4z 0.06
{0.45) (0.16)
t = 0.04 t = 2.59
-0.03 0.05 0.00011 0.18
(0.42) (018) (0.00003)
t = -0.06 t=0.30 t=3.85



Table 5

Israel Stock Market 1965-1976:
The Second-Pass Regression With Annual
Data and the "All-Stock market portfolio"

(a) Nominal returns

9.90 14,19 0.35
(2.12) (1.90)

t = 4,67 t = 7.L46

13.70 7,62 0.00020 0.50
(2.01) (2.09) (0.00004)

t = 6,81 t=3,65 t=75,36

(b)  Real returns

-3.63 10.70 .22

(2.13) (1.97)

t==1.7T0 t = 5.43

-1.87 6.49 0.00025 0.4y
(1.84) (1.81) (0.00004)

t =-1.02 t=13.58 t = §,23



Table 7

The'distributién‘of'the'estimates of Bi

of Israeli securities: 1965-76
(annual returns)

Range of "All-stock o "Stock-bona _
Betas Market Portfolioc Market Portfolio
Real Nominal Real Nominal
.001 - 0.250 5 4 2 7
.251 ~ 0.500 9 2
.501 - 0.750 12 16 2
.751 - 1.000 31 23 L 11
.001 - 1.250 18 25 3 19
.251 - 1.500 22 19 3 ok
.501 ~ 1.750 H 4 5
.751 - 2.000 2 1 5 5
.001 - 2,250 - "o 0 5 12
.251 - 2.500 1 1 12 5
.501 - 2,750 o] 0 12 2
.751 - 3.000 1 1 b 1
.001 - 3.250 o] 0 10 0
.251 - 3.500 i) 1 8 0
.501 - 3.750 1 0
.T751 - L.00o 0 0
.001 - k.250 6 0
.251 - L.500 N 1
.501 - L.750 12 0
.751 - 5.000 L 0
.001 - 5.250 0 0
.251 - 5.500 1 0
.501 - 5.750 0 0
.T51 - 6.000 1 0
> 6.000 2 2

TOTAL 104 104 108 108




‘Table §

A sample of Beta estimates with different market
portfolios in Nominal and Real terms
{annual returns)

"Al1-Stock "Stock—Bond

Market Portfolio" Market Portfolio"

Nominal Real Nominal Real
Otzar Hashilton 0.51 0.56 0.56 1.4k7
Mizrahi Bank 0.51 0.h47 1.1 1.40
Paper Mills 0.87 1.3k 0.22 3.90
Alliance 0.51 0.79 0.04 2.34
Bank Leumi 0.84 0.88 : 1.29 2.92
Electric Corp. 0.36 0.26 1.52 1.12
Chemlcals and 0.28 0.21 1.3k 0.80

Phosphates




Table Q

Regression of the One-Parameter Performance Index on Beta¥ .

Annual Returns 1965-1976

- "o~ 2
IJ = ao + a,lBl R
"Stock-Bond Market Portfolio"
19.82 -6.19 0.01L
Nominal (8.87) (5.06)
3.45 -0.12 C.001
Real (1.44)  (0.15)
"Al1l-~Stock Market Portfolio"
L, B2 L. 26 0.015
Hominal (3.76)  (3.37)
5.72 2.85 0.009
Real

(3.23) (2.99)

* In brackets the standard error of the estimates.
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