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I. Introduction

Sharpe [20], [21], Treynor [22] and others have developed

various capital market theories based on the characteristic regression
1ine shown in equation (1}.

r = 1

it =% TPiTme T %t (1)
The characteristic regression line suggests that the ex post rate of
.th . th .

return from the 1 asset during the t period equals some constant,

a, plus two stochastic elements. First, the bir

term represents
mt P

the product of the asset's beta systematic risk index and the per-
centage change in the market index during period t. Changes in o

are systematic changes in the condition of the market caused by economic,
political or sociological factors which affect practically every agset
in the market in some way. The second stochastic source of variation

in e is the unsystematic variability, measured by €. This unsyste-
matic variation is unigue to each asset and tends to be statistically
independent of roe"

The purpose of this paper is to examine the intertemporal relation-
ship between the variations in rit and rm. The changes in r, which
precede, occur simultaneously, and follow the changes in Lo will
be examined. The structure of any leads or lags which may exist between

r. and r are interesting for several reasons.
m



Everyone who has ever watched the stock market for very long
has probably wondered if some stocks lead or lag the market as measured
by some broad based market index. If the stocks of some particular com-
panies or industries do lead or lag the market, these tendencies could
be used as a basis to formulate some profitable trading rules which
could yield a rate of return after trading commissions in excess of

that attainable with a naive buy and hold strategy.

An investigation of possible leads and lags in the movements
of common stock prices is not only of interest to stock market traders,
but is also of interest to financial economists. If some reasonably
fixed lead or lag structure exists for stock prices, the capital market
models developed by Sharpe, Treynor [20, 21, 22, 23] and others can
be enriched by the inclusion of such factors into these models.

An investigation of leads and lags can also throw new light
on studies of the efficiency of security markets (for example, [9]).
Fama [8] and others have presented evidence suggesting that short-
run percentage changes in stock prices are not serially correlated
and are essentially randém about their expected value. However if
some stock prices are "trend setters" or "market laggers,” they would
have price movements which were not statistically independent of
other market price series. This kind of dependence between otherwise

random series would not only make technical analysis profitable to



perform it could yield insights into the manner in which investors'
expectations about stock prices change. Facts about the length of

any leads or lags, the permanency of leading or lagging characteristics
which a given stock may exhibit, and measures of the strength of lead-
ing and lagging tendencies could provide the first steps toward the
measurement of investor expectations.

In order to provide answérs for some of the questions raised
above, 770 New York Stock Exchange (NYSE) stocks which were listed
continuously during a recent decade were analyzed to determine the
manner and the frequency of anticipatory or delayed price movements
they might have relative to the broad based market index for the NYSE

developed by ILorie and Fisher [11, 12].

To begin with, a simple linear model will be used to isolate
any reasonably fixed lead or lag from zero to six months. Pooled
effects of several leads and lags will be examined later in this
paper with a distributed lag model. It will be seen that most NYSE stocks

usually move concurrently in the same direction as the market's move-

ments. The stocks differ primarily with respect to their sensitivity
to the market's movements. However, some statistically significant

leads or lags do appear in the data.

TI. Simple Lagged Regression To Isolate Fixed Leads and Lags

ITI A, The Model Used To Detect Fixed Leads and/or Lags

A slight adaptation of the market regression model which was



proposed by Markowitz {19, page 100], Sharpe [20], {21}, and Treynor
2
[22] furnishes the engine for the first phase of this analysis. This

simple lagged regression model is shown as equation (2).

r = a. + b r + e

it i i m,t+k t (2)
where
Pt+l + dt
i =99 - 1 = a monthly price plus dividend relative for
* t month t (adjusted for stock splits and stock

dividends) less unity for the ith NYSE listed

stock, that is, a monthly rate of return for some stock:3

roe = the rate of return in month t for the Lorie-Fisher NYSE price
' relative file (including cash dividends and before taxes) [l1],
[12]:
e = a random error which is assumed to possess a zero expectation
and constant variance which is independent of r H
m,t
2 . - .th
bi = cov(ri.rm)/om = the regression slope coefficient for the i stock:
a. =, - b,? = the regression intercept; and,
i i im

K = -6, -5, -4, =3, -2, -1, 0, 1, 2, 3, 4, 5, 6 = a lag or lead stated
in terms of the number of months the market's return precedes the
stock's return. By varying K the market model may be fit for var-
ious leads or lags. K = O when there is no lead or lag.

Regression equation (2) has been examined for the zero lag case
by various analysts [31, [4] [Sj, [10] and fourdto be a linear unbiased,
sufficient, consistent estimator. Fama has suggested the model may not
provide minimum variance estimates of the regression statistics due
to infinite variance of the dependent variable [8]. However, Blume

has found this to be of minor importance for recent NYSE data [3]. For
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the purposes of this analysis, the model shown in equation (2) should
serve quite nicely.

In order to determine if an individual stock tends to lead or
lag the market, equation (2) will be f£it for that stock for every
integer value of K in the range from -6 to + 6 inclusive. That is,

the regression model will be run for a total of 13 leads and lags for

every stock examined. Thén, certain regression statistics will be
examined for each of the 13 regressions to determine which lead or
lag (that is, which value of K) yields the best fit to the empirical
data.

Five regression statistics will be calculated for each re-
gression. These statistics measure the nature of the relation between
the rate of price change in a stock and the average rate of change in
the prices of all NYSE stocks [11], [12]. The 5 statistics are:

(1) the beta regression slope coefficient which is a measure of sys-
tematic risk: (2) the t statistic for the beta coefficient;4 (3) the
coefficient of determination (Ez) for the regression;5 (4) the stan-

dard arror of the regression,and, (5) the Durbin-Watson statistic.

IT B. The Results of the Tests for Fixed Leads and Lags

The first sample runs from January 1962 to December 1964
inclusive and includes one steep market drop in 1962 followed by a
2 year bull market.6 The second three year sample encompasses January

1965 to December 1967 inclusive, a period of stock market instability



which is often attributed to the "credit crisis of 1966." The ten
year sample starts with January 1958 and ends after December 1967;:
it includes the two three year periods.

Exhibits 1, 2 and 3 show samples of the computer output for
nine stocks from the three different sample periods. These nine
stocks had better goodness-of-fit regression statistics for some lead
or lag than for their zero lag regression during at least two of the
three sample periods examined.

The sample data were all classified into one of the follow-
ing three categories.

1) Stocks which had goodness-of-fit regression statistics for some

lead or lag that were both statistically significant and more highly
significant than the statistics for the zero lag regression; for

example, Amalgamated Sugar in Exhibit 1 has its most highly signi-

ficant regression statistics for a one-period market lag.

2) Stocks which had the best goodness-of-fit statistics for the zero

lag regression but also had significant statistics for some lead or

lag; for example, Hackensack Water Company in Exhibit 1 has a significant
tendency to lag the market by 2 months (that is, the market leads
Hackensack) but the zero lag statistics are the most highly significant.7
3} Stocks which show no statistically significant tendency toward any
lead or lag from one to six months; for example, in Exhibit 1 the

Perfect Film Chemical Company has no significant goodness-of-fit sta-

tistics for any lead or lag.
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The data in Exhibit 4 seems to show that some stocks tempor-
arily lead or lag the market. Over 40% of the stocks in each of the
three sample periods showed some statistically significant tendency*
to lead or lag the market. This is a surprising finding to an econo-
mist.8 Economic theory suggests that it is unlikely that leads or lags
would actually occur. If some stocks lead or lag the market consistently
investors would tend to buy non-leading stocks after the leader's prices
rose and sell lagging stocks when non-lagging stocks prices fell in
anticipation of the subsequent gains and losses, respectively. This
profit maximizing activity would tend to narrow the leading stock's

leads and the lagging stock's lags. For this reason, the lead and-lag

findings were analyzed critically from several different view points.

II C. Fixed Leads and Lags In the Long-Run

Analyzing a sample of 120 monthly observations tends to wash
out temporary phenomena which might appear in a short-term sample. There-
fore, it is not surprising to find that the data in Exhibits 3 and 4 do
not reveal many stocks which consistently lead or lag for 120 consecu-
tive months. Out of 770 stocks only the first 6 stocks listed in Ex-
hibit 3 showed a statistically significant (that is, t-value above +2

or below -2) tendency to lead or lag which was more pronounced than their

*
See footnote 4.
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tendency to move concurrently with the market. The only noteworthy
characteristic which all six of these securities seem to have in
common is their low coefficients of determination. These values of
R2 occur for all 13 leads and lags with the six stocks. This is an
indication that these stocks do not show any truly consistent pattern
of movement relative to the market.

In order to gain more information relevant to the hypothesis
that leaders or laggers exist temporarily the 44 stocks from the 1962-64
sample and the 96 stocks from the 1965-67 sample which were in the first
category in Exhibit 4 were compared. Although these two groups of 44
and 96 stocks which showed the strongest tendencies to lead or lag during
their respective three year sample periods were from the same sample
of 770 NYSE stocks, the two groups only had six stocks in common.
More specifically, only the first six stocks in Exhibit 3 were in both
the group of 44 and in the group of 96 more significant leading and
lagging stocks. The suprisingly large number of leading and
lagging stocks found in the two contiguous three year samples are

a transient group.

The few stocks which did tend to lead or lag in both of the
two short periods had lead and lag times were not constant. That is, of
the first six stocks shown in both Exhibits 1 and 2, five of the six

stocks had a different lead or lag in one sample than in the other.

ITI D, The Frequency of Particular Leads or Lags

Regardless of whether the total number of stocks which lead



or lag the market is significant, there may be one or a few leads or
lags which predominate. Exhibit 5 was prepared to reveal whether some
leads or lags occurred more often than would tend to occur if the length
of the leads or lags were purely the result of sampling errors. To

make this determination, every regression which had a t statistic

larger than + 2 or smaller than -2 was tabulated; thus, a stock

which had 3 leads or lags with significant t statistics was counted

3 times.
Normally distributed regression slope coefficients will have

£ statistics above + 2 or below -2 about 5% of the time if the true
underlying regression slope coefficient is not significantly different
from zero: this would be due to sampling error. Therefore, if more
than 5% of the 770 regressions for any given lead or lag (that is,
more than 38.5 out of 770 stocks) have significant t statistics, this
tends to indicate that that lead or lag is occuring more frequently
than it would if lead and lag times were random.

The data in Exhibit 5 shows that market leads and lags of
three to four months were the most frequent over all three sample
periods. In particular, the number of stocks which followed the mar-
ket movements by 3 to 4 months was statistically significant.* Over
17% of the stocks trailed the market by either 3 or 4 months in each
sample period. The scarcity of 1, 2, 5 and 6 month leads and lags

combined with the disproportionately large number of 3 and 4 month leads

*
See footnote 4.
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and lags suggests that sometimes some secondary reaction may be occur-
ing 3 or 4 months before or after--and more usually after- movements
in the market index. Since all NYSE listed firms are required to give
quarterly reports to all shareholders, one possible hypothesis is
that information disclosed at the time the first guarterly reports
are prepared and released after a change in the condition of the mar-
ket (for example, L changes sign) is used by some investors as a
basis for buy and sell decisions made in response to the market's
change. This is highly conjectural,
I11, Negative Betas

The three gold mining stocks listed at the bottom of Exhibits 1,
2 and 3 demonstraﬁed a weak tendency to have negative beta coefficients
for the zero lag. These are the only stocks in the sample of 770 which
had negative beta coefficients for a zero lag from the 120 month sample
period. Although these three negative betas were not significantly
different from zero {at the .05 level of significance), they are
nevertheless interesting because of the homogeneity of their operations
Apparently, the three firms comprise the entire U.S. gold mining industry.

The data suggests that some investors may react to a bear
market by liguidating their holdings and seeking refuge in gold mining
stocks thus driving the prices of these issues up in a bear market. Of
course, other rationalizations of these negative betas are also bossible.

This meager group provides a piece of evidence in support of the hypo-



thesis that certain groups of stocks tend to move independently of
the market.

Stocks from some other industrial categories (for example,
utility stocks) had a significant proportion of firms which tended
to move independently of the rest of the market (that is, had zero
correlations for K = 0} in both the long and short run. However,
in those few industrial categories which tended not to be market
dependent, the number of highly independent stocks always comprised
fewer than half of the stocks in that particular industrial category.
Thus, the gold mining industry appears to be the only group which is

statistically independent of the market.

IV. The Average Regression Statistics for Fixed Leads and Lags

After completing the regressions, the five regression statis-
tics for 13 different leads and lags were cumulated over all 770 stocks.
These 65 (= 5 x 13) totals for each sample period were then divided by
770 to obtain average regression statistics for each sample period.
Exhibit 6 shows these average regression statistics. These statistics
represent objective mathematical expectations of the statistics an
investor would have encountered by selecting stocks from the NYSE
randomly with replacement.

Of the thirteen average beta coefficients for each sample

period, twelve are not significantly different than zero. Only the
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zero lag average betas are significant, on average.

The average coefficients of determination in Exhibit 6 for the
zero lag regressions are statistically significant, But, the R-squared
values are not significantly different from zero for any other lead

or lag. The three R-squared average statistics for the zero lag
regressions range in value from .26 to .36. This implies that about

one-fourth to one-third of the average NYSE stocks! variance may be

attributed to factors common to all stocks on the NYSE which occur

concurrently. These statistics are similar to those found in other

studies [41, [17].

All of the average Durbin-Watson statistics are well within
the range that indicates a lack of serial correlation in the regression
errors. And, an exanination of all 770 individual Durbin-Watson
statistics for the zero lag regressions showed that virtually none of
them has serially correlated errors-

v . Distributed Lags Analysis

Vv A. Almon Distributed Lags

In order to make an intertemporal estimate of the impact on

security prices caused by investor's expectations and reactions to

systematic changes the Almon distributed lag technique was employed

[1]. Various models of the form shown in equation (3) were esti-
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Each of these models was fit with a constraint that the regression

coefficients (ox weights) conform to a polynomial of degree two, four
or six. The degree of the polynomial must be less than the number Of

regression coefficients. So, 1t was not possible, for example, tO

fit equation (4) for anything other than the second order polynomial.
The tails of the polynomial distribution were left free to fluctuate

to obtain the best fit.

The Almon distributed lag was fit to each of the 30 stocks

in the Dow-Jones industrial Average (DJIAY} . These are all large, old

New York Stock Exchange (NYSE) listed stocks for which ample financial
information is widely available. This sample was selected because these
stocks are closely followed by many professional security analysts
and their markets have sufficient depth to minimize fluctuations due
to problems with market liquidity. The price behavior of seven
heterogeneous small NYSE listed stocks was also analyzed along with the
30 DJIA stocks to increase the heterogeneity'éf the sample. Ten years
of monthly data was used to fit all the distributed lag models for
all 37 stocks.
v B. Interpretation of the Results

Exhibit 7 shows the form of the typical distribution obtain-
ed with each of the three polynomials which were estimated. Regression
equations 4y, (5) and (7) and the second and fourth degree polynomials
almost consistently yvielded lower coefficients of determination than

the simple no lag regression equation (1). only equation (6) with



EXHIRIT 7

Typical Distributed Lag Structures Obtained With Second,
Fourth, and Sixth Degree Polynomials

Second Degree Polynomial
Over Five Months:

|
K ]

Second Degree Polynomial
Over Seven Months:

K

Fourth Degree Polynomial
Over 9, 7 or 5 Months:

Sixth Degree Polynomial
Over Seven Months
(had best fit):

| |
K i !
-4 4
Sixth Degree Polynomial
Over Nine Months:

l | I [ |
| l I | | [ I
-5 ~4 -3 -2 -1 0 1 2 3 4
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the weights distributed according to a sixth degree polynomial was
able to increase the coefficients of determination above those obtained

with equation (1) with much success. This improvement in the R2 only

occured in slightly over half the 37 stocks used in the distributed

lag analysis. And, this increase in the R2 averaged only approximately
8% above the R2 attained using equation (1l). Exhibit 8 shows the poly-
nomial distributions for the weights for a few of the stocks.

The first distributed lag shown in Exhibit 8 is for
American Telephone and Telegraph (ATT). It is typical of almost
half the sample of 37 stocks in that the simple zero lag regression
model (1) yielded a slightly higher coefficient of determination
than the distributed lag regression. The lower R2 from the dis-
tributed lag regression resulted from the additional constraint that
the weights conform to some polynomial which was imposed in using the
Almon technique. This added constraint limited the range of values
the regression coefficients could assume to minimize the residual
variance. An unconstrained multiple regression equation (6) would
yield R2 values at least as large as those obtained from the simple
zero lag regression (1).

The three distributions of weights shown in the lower
portion of Exhibit 8 are typical of the majority of the 37 stocks for
which Almon distributed lags were fit. The Almon distributed lag of
best fit9 is essentially an inverted V centered over K = 0 with tiny long

talls on each side.



EXHIBIT 8
Selected Almon Distributed Lags For Sixth Degree

Polynomial Over Seven Months

Coeff. of Determination

American Telephone and Telegraph Egqn. (1) .24
: Eqn. (6) .23

Months lead

Coeff. of Determination

Eqn. (1) .51

U.S. Steel \ Eqn. (6) .55

Months lead

Coeff. of Determination

Eqn. (1) .10
Standard 0il of New Jersey Eqn. (6) .16
Months lead |
1 | |
-3 -2 -1 0 1 2 3

Coeff. of Determination

(1) .17

Chrysler (6) .20

Months lead
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Vi . Conclusions

vI A. Implications For Technical Analysis

According to the efficient markets hypothesis security prices
at any given point in time should reflect all publicly available in-
formation [9]. Stock prices may over—-react or under-react to new infor-
mation in an efficient market. However, prices should react immediately,
contimiously and in an unbiased fashion until all information is fully
reflected in the market price. This implies that the investors in
certain stocks shouldn't react faster or slower than the investors in
other stocks to information which systematically affects all stocks

traded in a market.

The data in Exhibits 1,2,4 and 5 for the shorter-term sample
periods reveals some leads and lags which may be deviations from the ef-
ficient markets hypothesis. But, these brief periods of apparent leading
and lagging activity exist for a minority of stocks listed on the NYSE.
The existence of these stocks is consistent with the chartists’ belief
that certain stocks temporarily lead the market [18]. However, it
would be extremely difficult to find and profit from these temporarily

leading or lagging stocks because they are such a small transient group.

Furthermore, it is not clear that the temporarily significant leads
and lags which appear in the data are not just sampling errors caused

by unsystematic changes in the firm which lead or lag similar changes

T il wmmamlrmt meavralsr Ry ~AalTnodence



Exhibit 5 shows that the three and four month leads and lags
occur more frequently than would result from sampling error in a normally
distributed population. However, this tendency is not highly pronaunced
and could be due to inefficient statistics from an open-ended distri-
bution [8] or sampling errors. More importantly, even if 20% of the
stocks in the NYSE have a second direct reaction to systematic changes
3 or 4 mionths after the market's reaction, this secondary reaction is
o diminutive that it cannot be expected to yield trading profits large
enough to cover the transactions costs. involved in buying and selling
the stocks. 8o, the preparation of charts to detect such secondary
reactions would not be worthwhile.

A company by company examination of the 770 stocks reveals
that those few firms which do appear to lead or lag the stock market
have nothing in common. And, the data shown in Exhibits 4, 6 and 8
imply that the efficient markets hypothesis is an accurate description
of reality in the long-run. That is, over a ten year period virtually
no stocks in the sample of 770 showed any tendency of any kind to
either anticipate or to react latently to systematic fluctuations in
the market index. Thus, although charting leading and lagging stock
prices may appear to be profitable over periods of a few years, there
is no reason to expect chartists to outperform a naive buy-and-sell

strategy.
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The six stocks in a sample of 770 which show some tendency
to lead or lag over a ten year period comprise slightly less than one
percent of 770 stocks in the sample. This small number of non-syste-
matic stocks could occur in a market characterized by systematic
price movements due purely to random chance. The comments of a Wall
Street portfolio managerlO were helpful in gaining an insight into
the possible causes of the first six stocks listed in Exhibits 1, 2 and
and 3. At least 4 of these 6 stocks underwent financial reorganiza-
tions, management shake-ups, shifts in their product lines, and/or other
significant changes which could induce price movements which were not
related to the markets movements but could yield spurious lead and lag
statistics. As a result, it is possible that not all of the 6 stocks
which appear to consistently lead or lag the market were actually

leading or lagging the market in any meaningful sense.
VI B.The Implications for One Period Capital Market Theories

Sharpe {[20] has shown that under a given set of assumptions
the ex ante expected returns on capital assets in equilibrium will be

determined in accordance with the one-periocd model shown in equation (8)

E(r. ) = Rt(l - bi) + biE(th) (8)

it
where Rt is a riskless rate and E(rit) and E(th) are the expected

rates of return for the ith asset and the market portfolio [13,pp.
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117-8], respectively, during time period t,and bi is an index of

)

Cov(rit.rMt

Var (r

market sensitivity equal to ( ). And, Treynor [22]

Mt)
developed a portfolio performance measure which, like Sharpe's model,
utilizes the simple "one-period" model shown in equation (1).

For empirical tests the ex ante model of equation (8) is
replaced with the ex post characteristic regression model shown in
equation (l). Jensen [16] has shown that under reasonable assumptions
it is possible to move from the unobservable equation (8) to the obser-
vable return generating process measured by equation (l1). "The question
here is: What is the significance of the one-period models shown in

equations(l) and (8) in light of the multiperiod distributed lag model

shown in equation (6) and the lagged regression equation (2) which some-
times fits the data better than the one-period model of equation (1)7?

The average statistics shown in Exhibit 6 are relevant for
evaluating the propriety of the "one-period" aspect of Treynor's port-
folio performance model. Most of the statistics are unbiased estimates
of the statistics which would be obtained from a large portfolio con-
structed of many stocks.ll On average, the leading or lagging statistics
are all statistically insignificant. The statistically significant
leads and lags which occur in some individual stocks are washed out
when they are averaged into a large portfolio. This means that restating

Treynor's portfolio performance measure in terms of a distributed lag
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regression model is pointless. A multi-period portfolio character-
istic regression would not only be clumsy to work with, but would not

yield any better measure of the portfolio's systematic risk.

Sharpe's one-period model shown in equation (8) represents a
market equilibrium. In order to obtain the best empirical estimate of
the long-run equilibrium tendencies of the market, the 10 year
sample data shown in Exhibits 3, 4 and 5 are probably the most appro-
priate. These data were used to evaluate different fixed leads and
lags in Sharpe's model. As explained above, only 6 stock out of 770
showed any discernable sign of consistently leading or lagging the
market. The comments of an experienced portfolio manager suggested
that fundamental changes in these 6 stocks possibly induced spurious
leads or lags. Considering these factors, there is no reason to sus-
pect Sharpe's model would conform to the empirical data better if it
were restated in terms of some fixed lead or lag model analogous to
equation (2).

On the other hand, the data in Exhibit 8 showed that the
predictive power of the empirical analogue to Sharpe's equilibrium
model (8) could usually be improved slightly by using a complicated dis-
tributed lag. The majority of the stocks in the sample had higher
coefficients of determination from equation (6) than from equation (1).
But, these improvements in the goodness-of-fit statistics were both

small and unreliable. The distributed lag model failed to yield a better
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fit than the simple regression equation (1) in almost half the

stocks tested. This is evidence that there is no prevalent lead or

lag structure in the market. In view of the high degree of explanatory
power and robustness which equation (1) possess, and, the

lack of convincing evidence that any lead or lag structure exists,

it seems best not to complicate the elegant simplicity of equations

(1} and (8) by appending leading and lagging independent variables.
VI C+ The Market's Efficiency in Dealing With Systematic Changes

Defining an efficient market to be one in which prices
reflect all public information is popular -- but, this definition isn't
entirely satisfactory. An efficient market should also channel resources
into their most pProductive uses. In order for the prices in a market
to reflect all information and allocate resources efficiently, they
must adjust to new information soon after it becomes available~-the
sooner, the better. Furthermore,an efficient market should be able
to discriminate between information which is relevant in asset pricing
and irrelevant information. In essence, at every point in time the
assets in an efficient market should be priced in such a manner that com-
pParable investments yield equivalent rates of return. Comparable in-
vestments may be defined to be investments which have comparable levels
of systematic risk, as measured by their beta regression slope coef-

ficients in eguation (1).
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Equations (1) and (8) presume that assets' prices adjust
simultaneously as systematic changes in the market occur so that
their expected returns at any point in time are proportional to
their systematic risks. The goodness - of - fit statistics for
regression equation (1) tend to validate it as a description of reality.
This is a strong piece of evidence that stock prices reflect all pub-
licly available information immediately after it becomes available.
In contrast to the ability of stock prices to react months in ad-
vance to changes in unsystematic factors [2] [10), their inability

to anticipate systematic factors is noteworthy.

VII. Summary

The analyses above revealed no significant tendency for
certain stocks or groups of stocks to lead or lag the market. This
implies that (1) all stock prices react immediately to new news which
systematically affects the security markets and (2) investors
quickly develop similar expectations about the impact of new factors
which affect all stocks. This type of market efficiency implies
several things. First, technical analysis of stocks which lead or
lag the market indices may not be expected to yield long-run profits
in excess of a naive buy and hold strategy. And, the one-~period cap-
ital market theories developed by Sharpe, Treynor and others would not
be sufficiently enriched by the inclusion of leads and lags to jus-

tify the associated complications.
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FOOTNOTES

*

Assistant Professor of Finance, Wharton School of
Finance, University of Pennsylvania. The Rodney L. White Center
for Financial Research at the Wharton School provided financial
support for this research. Messrs. John Percival, A. Walter Temple,
Leon Levy and Irwin Friend made contributions which improved

this paper.

lThis project did not delve into leads or lags of less
than one month. Of course, fairly consistent leads or lags of a
few days or weeks may exist whether or not longer ones were present.
Nevertheless, leads and lags of less than one month were not investi-
gated for the reasons listed below. First, stocks which lead or lag
the market by only a few days or weeks would not appreciably distort
the market models which are based on the concept that securities have
systematic risk [20], uninsurable risgk [22], or, concurrent covaria-
bility of returns -- as it is variously cailed. Second, leads or lags
of only one or a few days length would constitute a very minor imperfection
in the efficient markets hypothesis [9]. A third reason that differ-
encing intervals of less than one month were not analyzed is because
of the measurement errors which are bound to be present when measuring
short-term changes in security prices [8]. These errors in the vari-
ables would downbias the statistics [15] which are used in this analysis
to such an extent that it would be difficult to detect small lead or

lag tendencies.
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2

Multi-index models of the following form have been analyzed

=b + . . .
Tie T Py TP T TR I t it

e where I., is the value of the j

market index during period t in this multiple regression model seeking

to explain r.

it T the concurrent rate of return from the ith asset [6]

Curvi-linear models of the following form have been tested [23]:

2
= +
rit bo blrnt + b2rnt t mt

2
+ e, where r is the squared percentage change

in some concurrent market index. And, the following linear regression

model underlying serial correlation tests has been used by several
- : . = . +
analysts {(for example, [8, pp. 72-3] riy a + brl,t+k e where k
is a lag. However, there is a paucity in research dealing with
i i :r,, +a+
lagged index models of the following general form it a b rm,t+k
3The data was obtained from the University of Chicago Price
Relative Magnetic Tape File [11], [12]. Cash dividends were included
in the monthly rate of return calculations in order to aveoid having

the price dropoffs which accompany the payment of cash dividends [7]

introduce '"noise" into the data.

The first 770 firms in the file which met the following
conditions were included in the sample: (a) the stock was listed
on the NYSE every month from July 1956 to June 1968 inclusive; and,
(b) the stock's record had no zero price relatives (which are so un-
likely to actually occur that they were presumed to be erroneous

entries).

th



- 34 -

lead and lag was added to the 36 months under analysis, a total

of 4 years of data were used for the three year analyses.

Trhe small autocorrelation coefficients reported by
Fama [8, pp. 69-74] could cause the regression statistics which
were significant for some lead or lag but less significant than the

statistics for the zero lag regression.

Very little analytical research dealing with leads and
lags has been published. 1In 1936 Fritzemeier concluded that "there

is no tendency for any price group to lead or lag” the market [14,p.153].

9 . . . . . . \

Goodness-of-fit is judged on two main criteria, following
Shirley Almon's suggestion [1]. First, the 52; and second, "close
similarity of the weights among distributed lags of optimal and

longer length . . . " [1, p. 185}.

-
s

0 .
Comments made by Mr. Leon Levy, Partner, Oppenheimer and

Company, New York City, were enlightening.

llFor proof that the beta coefficient of a portfolio is the
average of the betas for the individual assets in the portfolic see

page 173 of [13].
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