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ABSTRACT

In most of studies on market efficiency, the stability of risk measures and the normality of resi-
duals unexplained by the pricing model are presumed. This paper re-examines stock splits, taking
the possible violation of two assumptions into accounts. The results does not change the previous
studies. But, the size of excess returns during the 2-week period before announcements decreases
by 43%. The results also support that betas change around announcements and the serial autocor-
relation of residuals is caused by events. Based on the results, the existing excess returns are most
likely explained as a compensation to old shareholders for unwanted risk increases in their portfolio,
or by uses of incorrect betas in testing models. In addition, the model suggested in the paper provi-
des a measure for the speed of adjustment of the market to the new information arrival and the

intensity of information contents.
1. Introduction

In this paper, an approach using intervention analysis will be presented to examine information
contents of interventions such as mergers, splits, dividends, and the like. It is shown that interven-
tion analysis is a useful tool for a test of the efficient market hypothesis. Especially, the approach

provides us with a measure for intensity of an announcement effect and the speed of adjustment.

* This article is a revision of a paper presented at the seminar in Korea Institute of Industrial
Development, SungKyunKwan Unversity. I wish to thank seminar participants for their comments.
Special appreciation is due to Eugene Fama and Arnold Zellner whose generous comments on
ealier drafts led to an appreciable improvement in the article.



There exists rich evidence to support the effeicient market hypothesis that means a market is
efficient in processing information. In other words, the market fully and correctly reflects all available
information at that time in the process of price formation.” Since we have to examine how well the
market uses the information in setting the prices of securities, we need a model of market equilib-
rium to specify how equilibrium prices at time t-1 are determined from the characteristics of the
market-accessed joint distribution of the prices at time t. Thus, any test of market efficiency is al-
ways testing a joint hypothesis of market efficiency and an equilibrium pricing model. There develo-
ped several versions of the equilibrium model, but the linear market mode! and two parameter ca-
pital asset pricing model were most widely used for this purpose. Sharpe(1963) was the first to
suggest the market model in constructing efficient portfolios, and the two-parameter model was first
derived by Sharpe(1964) and Lintner(1965). Recently, Stapleton and Subrahmanyam(1983) showed
that the two-parameter model may be obtained if the market model is assumed. This means that
two models are based on the same assumptions. Brenner(1979) investigates the impacts of the app-
lications of the different market models on the test of capital market efficiency using the splits data.
He reports that a choice of the equilibrium model may affect the results. Thus, he recommends
to test the hypothesis by applying more than one models. Basically in this paper the market model
which is discussed extensively in Fama(1976), however, is employed

Usually, empirical studies on the market efficiency examine the market response to the newly
publicly available information such as earnings, mregers, stock splits, accounting policy changes, etc.
To measure the market responses, a methodology to examine the behavior of security returns is
required. Fama et al(1969) have suggested the cumulative average residual method, and many
other researchers have employed similar methods to test the efficient market hypothesis in the se-
nse that they have used different models of market equilibrium.

Almost all studies presented so far were written on the basis of at least two assumptions : (a)
stability of betas during the period examined ; (b) normality of residuals of the fitted market model
including the assumption that they are not autocorrelated serially. Growing literature suggests the

possibility of instability of betas and autocorrelation of residuals? In practice, however, not only

1. See Fama(1976)

2. Gonedes(1973) provides an evidence that the betas of individual securities are not constant th-
rough time. Bar-Yosef and Brown(1977) examines the stability of betas around the announce-
ment of stock splits, and suggests moving betas methodology as a mean to treat the nonstability
of betas.



would successive observations usually be dpendent but frequently the time series would be nonsta-
tionary. Rozeff(1984) and Keim and Stambaugh(1986) provide evidence of changes in expected re-
turns with information. Ferson et al.(1987) allows the market risk factor(betas) to vary over time
in testing mean-variance efficiency of market portfolios. The methodology to handle autocorrelation
and homogeneous nonstationarity in a time series can be found in Box and Jenkins(1979), and Nel-
son(1973).Using this methodology and intervention analysis to examine the change of patterns in a
time series by interventions, Larcker et al.(1980) reports the effectiveness of an intervention model

" using simulated data® According to them, the classical cumulative average residual methodology
may lead to show the existence of abnormal returns by change in betas even when the new infor-
mation has no positive or negative effects. Intervention analysis may provide useful results by dete-
rmining the value of betas and the level of changes in a series of returns simultaneously, adjusting
the autocorrelation of residuals.

This paper examines the information contents of stock splits around the declaration date and the
ex-date using intervention models. We first review the information contents of splits by the classical
cumulative average residual method and the possible variability of betas in Section 2. The next sec-
tion is to develop the intervention models and analyze the daily returns on splitting stocks using
the intervention method in order to eliminate the usually presumed assumptions of stability of betas

and normality of residuals.

2. Test of Stock Splits by the Classical Methodology

In this section, the abnormal returns from a market model during the period around the declara-
tion date and ex-date on stock splits are examined using the classical cumulative average residual
methodology. Before getting into the intervention analysis, we first need to know the results from
the classical methodology. It may be used to see whether or not there exists any difference from
the resurls of intervention analysis.

Market Model

As a process of price formation of the securities, Fama(1973) showed that conditional expected

3. The basic idea of intervention analysis comes from the multiple input transfer functiovn in Box
and Jenkins(1976). This model was first tried by Glass(1972). Box and Tiao(1975) has presented

a full description.



return on security can be stated as follows, under the assumption of the bivariate normality of R;,
a random variable representing a daily return on stock j at time t, and Rw, a random variable

representing a daily return of the value weighted market index 3
ERj | ¢utRm) = 0 + BRm (D

where B = Cov(RjRm)/Var(Rm)
Q= E(Rn | 1) — B)E(le | 4):-1)

and ¢w1 is an information set available at time t-1. As a proxy for the market, the value weighted
portfolio of all common stocks in the NYSE and the AMEX is used. Therefore, the return of secu-

rity j at time t may be written in terms of the market portfolio return.
R;u =q;+ B,'er + e @)

This valuation model is the one suggested by Sharpe(1963). The market estimates the parameters
in (2) using the historical data of prices which are a subset of all available information at that time.

The market will use the equation
Rjt =a;+ Bjﬁm\ + e 3

to set the prices of the stocks at time t. The equation (3) provides a mean to test the market
efficiency. Since the efficient market fully and correctly uses all the information available at the

time, if (1) is the pricing model the market uses and the market is efficient, we must have
En(efl B Rm) =0,

where ¢™.1 is the information set the market actually used. Fama et al.(1969) is the first study
which uses this model for a test of market efficiency.

The remaini'ng of this section will be devoted to an application of this model for an analysis of
stock splits, and the stability of betas will be discussed using moving betas which has been sugges-
ted by Bar-Yosef and Brown(1977).



Data

The data used in this paper comes from the daily stock return file maintained by the Center
for Research of Stock Prices of the University of Chicago. Stock splits are a frequent phenomenon.
Among the listed firms on the CRSP file, about five to ten percent of the firms split their stocks.
Our test sample consisted of stock splits announced during the period from 1973 to 1982. The sam-
pling criteria ilnclude 100% of the split factor, 30-day time period between the declaration and ex-
data, no missing transaction for 90 day before the declaration date and 120 days after the ex-date,
and no split for 3 years around the declaration date® The second is required to examine stock
prices between the events. We add the third criterion for convenience of estimating the beta. If the
sample data include missing values, the Scholes and Williams(1977) method may be applied.

In selection of the period to estimate the model parameters, we have three alternatives : (a) use
the period preceding the testing period ; (b) use the period following the testing period 5 (c) use
the period around the testing period® This paper uses the last method which may adjust the possi-

ble variation of betas to some extent.
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Figure 1. Average Excess Returns for Stock Splits

4. These criteria applied for sampling are quite arbitrary.
5. Among others, Mandelker(1974) is an example of (a), and (b) was used by Brenner(1979).
Fama et al.(1969) and Ball(1972) adopted (c).
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Figure 2. Cumulative Average Residuals for Stock Splits

Figure 1 and 2 display the results. We observe increasing cumulative average residuals until the
declaration date. This may indicate the information leak before announcement. After declaration of
stock splits, the increasing pattern stops and the plot moves around a 10% level. We do not see
any noticeable change in the plot around the ex-date. We conclude that the ex-date does not have
any information contents, bﬁt the announcement of splits has positive information contents and all
the gains by split announcement are revealed before the announcement. We cannot make use of
the public announcement to beat the market. The result confirms the former studies. Even though
the general pattern is similar to the previous ones, it is not as smooth as the previous resuits. This
is expected because our sample size is small and we are using daily stock return data. Is this result
really from the positive information contents of split announcements. If the stability of betas and

serial independence of residnals are proved, then the answer would be affirmative.

Change in Betas

The risk measure, beta, depends on the expected future earning stream from business activities.
Therefore, it is most likely that the beta changes by an investment descision. But, it is possible
for splits to accompany changes in beta. Splits are usually announced by the firms with significantly
high earning growth rates. Lakonishok and Lev(1987) reports that the growth rate differences bet-
ween the splitting and the control group widen as the date of split announcement approaches. This

implies that the beta may be changing around split announcecements. Another reasoning of changes



in beta by splits is based on the optimal price argument of split motives. Investors with small
means are penalized by high stock prices, because it denies them the economies of buying stocks
in round lots. On the other hand, wealthy investors save the brokerage costs if stocks are priced
high. Thus, splitting will result in an increase of the number of small investors. The resulting cha-
nge in the shareholder composition eventually leads to a change in the company’s risk level.

In the above analysis, it was implicitly assumed that the betas did not change through the split
event. And we applied the same estimates to measure excess returns before and after the announ-
cement. If stock splits change the level of systematic risks, the results might be biased by the use
of inappropriate betas.

To investigate the stability of betas, the moving betas method is applied. Since what we want

 to see is the evidence for instability of betas, it is not necessary to calculate the betas everyday.
We calculate the moving betas every one week period (5 trading days). Two sets of moving betas,
40-day moving average betas and 60-day moving average betas, were calculated by the equation (4)
and (5).

br= %" T by 4)

br = T4 (Ru—R)IRv/ELH (Rm—R)?, )

Average Excess Residuals
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Figure 3. Average Moving Betas for Stocks around Split
Announcement (40—day.Moving Average Betas)



where T goes from 70 to 100 relative date increasing by 5 trading days, and w represents the win-
dow size, i.e, 20 or 30 in this study. Two sets did not show any difference. The 40-day moving
average betas are displayed on the Figure 3. A change in the level of betas before and after the

announcement of splits is visible,
The Kolmogorov-Smirnov normality test shows that each sample has been drawn from a normal

distribution. However, we canont apply the two-sample t-test since the samples before and after the
announcement have different variances. We reject Ho : 6%=c% at 5% significnace level where o%
and o are the variances of betas after and before the announcement, respectively. In order to test
that the betas after stock split announcement is stochastically larger than those before the announ-
cement, we applied the Kolmogorv-Smirnov test. The result was to reject Hy at 1% level that the
systematic risk measures before and after splits are the same.®” We cannot reject that the systematic
risks increase through stock splits. This result confirms the findings of Bar-Yosef and Brown(1977)
and Charest(1978).

It is a strong evidence for the variation of betas through the examined period. But, the figure
also shows that the betas revert to the original level after 90 days. We are left with a problem.
Which betas must be used to measure excess returns ? Our choice is to apply different befas be-
fore and after the announcement. We will use the same sample data in the next section to examine

stock splits more closely using intervention analysis.
3. Intervention Models

The existence of abnormal excess returns around stock split announcements has been observed.
And an evidence of nonstationarity of betas has also been presented. We are now interested in the
net effect of split announcements after adjusting the variability of betas and possible autocorrelation
of residuals. Box and Tiao(1975) developed a methodology to handle this type of the problems.
They discuss the effect of interventions on a given response variable in the presence of dependent
noise structure. To represent the possible dynamic characteristics of both interventions and noise,
difference equation models are employed. Their pure intervention model can be regarded as a spe-
cial case of the multiple input transfer function(MITF) model introduced by Box and Jenkins(1976)
” The most éeneral form of the MITF may be written as

6. Dis21=0.637. The p-value was less than 0.001.
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where c is the constant term, w prewhitened noise series, and B the backward shift operator. The
more detail descriptions of the notations are found in Box and Jenkins(1970) and Nelson(1973).

From the above MIFT model, it is possible to derive the mixed intervention model describing
simultaneous effects of the market equilibrium model and the interventions on stock returns. Thus,

the stock returns at any point in time, Rs, can be stated as
Ri= f(Rm) + Ejﬁj(]iﬁ) + Ni )
The first term of the left hand side of (7), £(Rm) is a model of market equilibrium which repre-

sents the portion of Ry explained by the market factors. This may be substituted by any equilibrium

models. We replace it with the market model.
fo(Rm) = ai + BiRmt ®

If we want to test market efficiency under the assumption of the nonstationarity of betas, we need

to break down the equation (8) as below

7. We are using the term of the pure intervention model in a sense that the model does not inc-
lude exogeneous variables except dummy variables which represent the interventions. On the
other hand, the term of the mixed intervention model is used for the models including both ty-

pes of variables.
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folRm) = Zilox + PR D’ (9

where D is a zero-one variable defined by
Du =11 if t belongs to a period relevant to B
{0 otherwise. |

If the beta is nonstationary, it is very likely that the constant term is also nonstationary. In the
relationship of the market model with the capital asset pricing model, we know the intercept term
is a function of the beta. However, if we replace the Rm with the excess returns on the market
portfolio over the returns on the riskless asset, we may assume the intercept is stationary. The
equation (9) allows us to regress Ri on the returns of a market portfolio piece-wise linearly.

The second term of (7) stands for a dynamic resopnse model for interventions. It describes the

response of the market to inputs I, s,‘ i any. It is assumed to be given as

(I = (0i(B)/8;(B))Ly (10)

where w(B) and §(B) are as defined in (6), and Ly is intervention j occured to stock i at time
t. The equation (10) omits the difference equation D(B) and delay function B®, but they may be
added if necessary® The dynamic transfer function, w(B)/8(B), in (10) specifies the response type
of the market to inputs.

4 bw 1.1
3 5= 1.9
2
Note : ©®=0.5.
L=1if—5<t<-1, k=
6=0.8 == =0
1 otherwise.
8= 0.5
-5 -3 -1 1 3 5
Time

Figure 4. Response Patterns of wB(1-—oB)-"l

8. These two functions, difference and delay function, are used to obtaine a stationary time series.

If these are adopted in our model, it is not a normal market model any more.



The negative value of w means that the input has a negative effect, and vice versa. Figure 4
displays responses for a step input by different values of 8. This may be used for interpretation
of information contents of an intervention.

The last term of (7) is a stochastic function for the noise. It could be modeled by a autoregres-
sive moving average process,

- _ 6B .
= a)i—(g) Uit 11

"where uu is a sequence of independently distributed normal variables having zero means. For cer-
tain kinds of homogeneous nonstationary series, the denominator can be replaced by (1—B)%(B).
The term (11) is appended to (7) to remove the possible autocorrelation of residuals.

With (9) (10), and (11), we write a full model of the mixed intervention model.

ool . B
Ri = Zlaw + PiRe)Du + 5 8‘: 'ggi) Lije + (:‘((B)) e (12)

The model (12) is applied to the stock split data to see the true market responses to the new

information by adjusting the variablitity of betas and serial autocorrelation of residuals.

4. Empirical Results

We have already seen that the ex-data has no information content. We are only concerned with

market responses around the declaration data to the split interventions. Return series of stocks in.

the sample are examined for 120 trading days around the event. Two types of the intervention mo-
del are designed and used in this paper. One is the mixed intervention model, and the other will
be called the pure intervention model.

Mixed Intervention Model

Based on the results presented in the previous section, we take two levels of betas, prior and
posterior to the declaration data, into consideration in the model. Two dummy variables, D1 and
Dz, indicate the pre and the post announcement period, respectively. In addition, we adopt two inte-
rvention variables since we have seen a different pattern of market responses around the stock split
event. I stands for information leakage for 10 days preceding the announcement, and I represents

information flow for 10 days following the announcement. Therefore, the two intervention variables

11
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are step inputs. The empirical model is

Ri = ¢+ aDu + biDiRm + baDaRw + ondi + wailew + (1 — ¢iB)'lUit

where 1 if — 60<t <0
Dn = {
otherwise
1 if 0<t<60
Da = {

0  otherwise

1 if—10<t<0
Imz{

otherwise

1 if 0<t<10
IZil_{

otherwise

The last term in the above empirical model is for the noise. The preliminary tests showed that
the first order autoregressive function described: the characteristics of residuals adequately.

The coefficients b1 and bz represent the systematic risks of the stock before and after the annou-
ncement. The 1 and o2 indicate the amounts of drift from the regression line. Therefore, if we
cannot find any evidence that the coefficients are not significantly different from zero, we cannot
reject the hypothesis that there exist abnormal returns during the relevant period. It is also possible
to examine the stability of betas by checking the statistics of by and b

We ran the model stock by stock. The Box-Pierce 42 statistics showed that the mode was accep-
table at the 10% significance level for the most of stocks.”-’-For some stocks, it was found that

9. We expect that the residuals, u, are not serially correlated. If the sample autocorrelations of resi-
duals are not small, it indicates that the model should be modified. Box and Pierce(1970) sugge-
sted the Q statistic which offers a test on the smallness of a whole set of sample autocorrelations
for lags 1 through k as follows,

Qk) = TZikr?
where T is number of observation in the sample, r is the autocorrelation of residuals for lag
i. The statistic follows approximately a chi-square distribution with (k-d) degrees of freedom,

where d represents the sum of orders in the noise function.



ARMA(1,1) explained better. The first order sample autocorrelation was large. We present the sta-
tistics of mean values of the parameters at Table l.'

We cannot reject the existence of abnormal excess returns during 10 trading days preceding the
announcement date. But the existence of excess returns during the post-announcement period is
questionable. The market responds to the newly available information quickly so that excess returns
do not persist after the public announcement. We observe that the more sophisticated model does
not change the previous conclusion. However, the magnitude of average excess returns during 10
days of the pre-announcement period is smaller than the previous result by the residual analysis.(4
% vs.7%) The model also provides us with a mean to investigate stability of betas. Table 1 shows
a big difference of the average value of b from that of b, To test significance of the difference,
Wilcoxon one sample rank test was employed under the hypothesis that two distributions have the
same mean. The statistic 0.0186 of p-value. provides an evidence that we may reject the null hypo-
thesis at 5% of significance level. The result by the sign test leads to the same decision. Although
the p-value is higher than that of the moving betas test, the tests again confirm the previous result.

Table 1. Estimated values of parameters of mixed intervention model

b1 b w1 w2 (0}
sample mean 1.26 152 0.0039 0.0027 0.08
t-statistics 6.60 854 2.38 119 298

Pure Intervention ‘Model

To use the pure intervention model, we need to purify the endogeneous variable by removing
the effect of the market factor. We substract the market-wide effect from daily stock returns by
the market model. In fact, the endogeneous variable examined here is a series of average residuals
from the one factor market model which is presented in Figure 1. The purpose of this subsection
is to rexamine the series of residuals by the intervention model to see the market response pattern

more precisely. The residuals are examined by two models from the pure intervention model.

wiB wB 1

Modetl 1 &= {58 I+ 5B 1— B

w+c

1 if-5<t<—1
Iltz{

0 otherwise

13



{1 ift=0

0 otherwise

_ wB + 1
“~ 1B 0" 1-9B

Model 2: wtc
1 if—-5<t<0
L= {

0  otherwise

In both models, t goes from -30 to 30. Model 1 adopts two intervention variables . one is a step
input which representé the dissemination of information by insiders ; and the other is a pulse input
which represents the public announcement. Model 2 employs only one step input. In these models,
it is presumed that there is no more information after the public announcement. The constant term
¢ may be interpreted as a mean value of residuals after the intervention effects were removed.
The Box-Pierce chi-square statistics show the models describe the process adequately at the 10%

significance level. Table 2 summarizes the results.

Table 2. Estimated values of parameters of pure intervention model

1 Wz - &1 52 [ c
Model 1
sample mean 00044 0.0033 063 087 0.151 0.0009
t-statistics 2.12 116 294 603 099 117
Model 2
sample mean  0.0046 051 0.116 0.009
t-statistics 197 243 0.79 117

The first order auto-regressive parameters(¢) for both modéls are not different from zero at the
5% significance level. We reject the hypothesis that there exists autocorrelation in the series of resi-
duals obtained from the market model if we substract the intervention effect. We have seen a posi-
tive evidence of autocorrelation of residuals from the mixed intervention model. Based on the result
on Table 2, we know that the autocorrelation was caused by the intervention. Once we eliminate

the intervention effect during one week period, the autocorrelation of residuals disappears.

— 14 -



Figure 5 shows the estimated market response patterns to the split intervention which was calcu-

lated by the pure intervention models.

Excess Returns

1010 /‘/,—/—"’\~\‘W\ Model 1

~

”

Y

-005 g Model 2
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-4 =3 -2 -1 0 1 2 3 4 5 6
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Figure 5. Estimated Market Responses by the Intervention Models
Note : The fitted models are

. _ 00044B 0.0033B
Model 1 ._ea = 1—063B L+ 1+087B In
Model 2 : e = %.84.—51% Ine

In the expressions, the noise and constant terms were deleted. The terms were not significant.

The figure shows that there exist abnormal excess returns during the period prior to the declara-
tion date. The abnormal returns increase until the declaration date. But, they vanish repidly after
the declaration. The market adjusts the stock prices fast to reflect the newly available information.

It is doubtful that we could use the publicly available information to beat the market.

B. Discussion

Using the cumulative average residual methology, we confirmed the evidence of existence of ab-
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normal excess returns during the period preceding the announcement. It is noticeable that the resi-
duals from the market model are serially autocorrelated, and the phenomenon is caused by the an-
nouncement. The beta prior to and posterior to the event are significantly different from each other
in the sense that they are selected from the distributions with different means. But, the beta tends
to decrease after 4 months from the announcement of stock splits. Therefore, the classical method
based on the presumed assumptions of randomness of residuals and stability of betas, might be
biased. However, the resuit by the intervention method does not significantly change the observa-
tions from previous studies.
The adjustment of betas and the elimination of autocorrelation in the residuals reduce the magni-
tude of excess returns by the split announcement. Even after the corrections are made, there still
exists a significant pattern of excess returns. |

Then, the remaining question is what is able to explain the excess returns previous the announ-
cement. The oft-mentioned motives of stock splits are classified into two groups, signalling and opti-
mal price. Lakonishok and Lev(1987) reports that the signalling motive of stock splits is supported
some, but the price correction motive seems more strongly supported than the signalling motive.
The price correction motive itself does not seem to explain the significant excess returns. In this
paper, we have seen an evidence of increase in beta around the announcement period. It is logical
to think of the risk level change as an explanation of the existence of excess returns. The excess
returns might be a compensation to the old shareholders for the unwanted increase in their portfo-
lio risk. Those who want to maintain the risk level should pay to change their portfolio. This is
another hypothesis which must be tested. '

The most interesting result we can get from intervention analysis is to know how fast and stro-
ngly the market responds to the newly publicly available information. The parameter of provides
us with information on the speed of adjustment of the market to the new information. As we can

see on the Eigure 4 the smaller the absolute value of & means that the more rapidly the market

responds to the intervention. Thus, the higher value of 6 implies that the market is less efficient
in proéessing information. Meanwhile, the estimated values of w represents the strength of informa-
tion contents the market perceives. The larger absolute values imply that the given intervention
is stronger and more significant. The negative value of @ means that the information has negative
contents, and vice versa. The area under the estimated curve represents the sum of excess returns
by the intervention. The larger the area is, the information on an intervention is the more valuable.

We may apply intervention analysis to investigate relative efficiency of the markets or relative

strength of the interventions. Another use of the intervention model is to examine what kinds of



interventions changes the level of betas by how much. It is not clear what characteristics of stocks
determine the level of betas. Investigations of intervention by intervention might give us a clue to

understand the question.
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(2 %D
FYRY WARHT Juust 53

A BEA 7MY FEWEE 7 Bl olfHe WHE, AlBol AR B FHRE JL
Ag4el grht o) E ol WRTHTIE FABE Rolth 0B Aol AE F49 )
A& AAsE 7HARY o] Abde st olok &, o] ujEe] A& MY HFAAME BF Al
AnyPy Gg&A47M0] A HFE F Hel gt} 7IES] GRE AFHE A 249 &
olgo] AFEXE wErths Moz HE FE¥E AF2¥(market mode) oVt A ARY
(capital asset pricing model)©} 71AZARH o2 AlgEHoH, P4 Fu|ete] A4 7}
AnYo) AR B A AFA, FESHAAY ARt} AZY 2L FHe g vt
$& 4uBoEM AR a&4e WsET s '

I 29 B8 d7E et S H0lA| 319 (nonstationary), B3 EF AAGHLE
A=A 7H autocorrelation) 510} Itk B3skxm ik o3y Fg ALY Az 5gA ML
AZ37) 9% AR, B AFME RS 7|2oz ¥ 3 (intervention model)&
AHgEte] 2ARTARG F AR g Az & (daily retums) AEE HlRO2 FALE}
At

B QARAMT vlEle] BUAA, Axte] AT HAHULH, 53 FHEEE dushe
NAAN WERE Fo gA 7ttt FHRGHRE AQo] 3] B PIHA Rk
NEe] @A & TN AHSE PELZE HAA gou, WEF 279 2A5e
ASA oz 2AG AN BHNE P F2HA. Lakonishok™ Lev(1987) & A
o)e] ZAE 7+2% 3% 7)(price correction motive) 2 4Bk, HAFHEY]) A7 A5
A4S HEPH] Hoke FARY) e AYSEGIEDS] WEo] 2B5e Aol BE
Ro| Bfgsit), Bdol BMEH A AF3 AW 71&9] FFEY Yol B e X
EZ3Q $80] AFAle] oJAls} &) ZrtHgenz old) e B 9% Aein, o] B
+E7t A& 2Agolgle Ao 7HEdla, ol AEe FAEYe] BEE F9 wEs}
Aol vj3le F7Mte Foz2 AW

E d7oA AHEE YL 71&e] ATl et 23 wiere] 844, IR A58
BEAE H2AAF B oy, Aol Hate 4 Fo FHe) izt AR EH HEEE =
ASHe dolx 48 4 doke HolA Avidt. & BEe 20 visas dek(s)e Aol
N2e ARE NMAZAA Y sk £58 A Fxoll, eu7Hv)E Al &0l FE
A= (strength) 8] HEZ B % Utk



