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I. Introduction

Earlier research on insider trading documented unequivocally that officers, directors,

and controlling shareholders are in possession of valuable private information and exploit it

profitably in security trading.1 It is widely believed that the apparent informational asymmetry

arises from the foreknowledge of public disclosures. Consequently, a number of studies

investigated the intensity of insider trading prior to corporate events, such as takeover bids

(Seyhun (1990)), dividend and earnings announcements (John and Lang (1991), Ke, Huddart

and Petroni (2003)), stock repurchases (Lee, Mikkelson and Partch (1992)), or bankruptcies

(Seyhun and Bradley (1997)).

However, as argued by Seyhun (1988a, 1992), not all of the mispricing observed by

insiders has to be firm-specific. Insiders are best positioned to recognize unanticipated

changes in cash flows to their own firms that signal either a shift in the competitiveness of

their companies or fluctuations in general business conditions. Nevertheless, all considered,

they are not able to assess the relative contribution of these factors ex ante. Only after the

macroeconomic development is widely recognized, prices of all assets adjust accordingly.

This, in turn, could explain the positive correlations between the lagged values of aggregate

insider trading indices, current market returns and real activity variables found in Seyhun

(1988a, 1992). The signal identification problem presented here is essentially analogous to

that of Lucas (1973, 1975), but used in another context.

Although the literature tends to conform with the conjecture that registered insider

transactions carry information about future market movements, disagreement about their

predictive power remains. Using single-equation modeling methods, Seyhun (1992) concludes

                                                
1 See Lorie and Niederhoffer (1968), Jaffe (1974), Finnerty (1976), Givoly and Palmon (1985), Seyhun (1986),

Rozeff and Zaman (1988), Lin and Howe (1990), Lakonishok and Lee (2001), and Del Brio, Miguel, Perote

(2002).



3

that up to 60 percent of variation in twelve-month-ahead excess stock returns can be

forecasted using the previous twelve-month aggregate insider trading. On the other hand, the

results of bivarite causality tests in Chowdhury, Howe and Lin (1993) and Iqbal and Shetty

(2002) suggest that the ability of insider transactions to predict subsequent market returns is

slight. The causality appeared to be stronger in the opposite direction, indicating that insiders

are in aggregate contrarian investors. In their comprehensive study, Lakonishok and Lee

(2001) arrive at similar conclusions. 

In light of these conflicting views, the overriding motivation for this paper is to

provide new evidence on the degree of stock return forecastibility and to test the theoretical

implications of the cash flow hypothesis posed in Seyhun (1992). These questions are

addressed quantitatively within a trivariate vector autoreggresive (VAR) framework. In

particular, causality tests, forecast-error variance decomposition and orthogonalized impulse-

response functions are employed to measure the strength of association between growth in

industrial production, real market returns and insider trading activity in Poland. To double-

check the  results, two aggregate insider trading indices are constructed; first based on an

entire sample of transactions, and a second one which takes into account only the trades of

managers. 

The contribution of this study is threefold. First, the link between insider trading

indices and leading indicators of economic activity found in Seyhun (1992) has not been

directly modeled in subsequent studies. This paper augments the extant evidence, within a

model setting, which can provide deeper insights into the structure of dynamic interactions

and casual relations. Notably, the inferences based on causality tests in a bivariate VAR, used

in the literature, may not be robust to the addition of new variables into the system (Mehra

(1978), Sims (1980a) and Lee(1992)). Second, the features of the dataset permit the use of

actual publication dates. Only after its public disclosure can the information about aggregate

insider trading help analysts to forecast market returns and the future state of the economy.
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Although greatly relevant to the issue at hand, the exact disclosure dates were used previously

only in Seyhun (1988a) and proxied with a delay parameter in Seyhun (1992). Third, to the

best knowledge of the author, this is the first article to analyze insiders’ ability to time the

movements of an emerging market. As suggested by the findings of Bhattacharya et al. (2000)

and Bhattacharya and Daouk (2002), the exploitation of confidential information is more

evident in markets with lax enforcement of insider trading sanctions.2 It would be of interest

to determine whether the implicit costs of trading, such as the fear of potential indictment,

trial or conviction effect the magnitude of predictive power. 

 The remainder of the paper is organized as follows. Section II describes data sources,

construction of variables and sample characteristics. A brief outline of the methodology is

contained in Section III. The empirical findings on the predictive ability of aggregate insider

trading are presented in Section IV. The last section offers a summary and concludes.

II. Data

The sample used for this study comprises insider transactions reported to the Securities

and Exchange Commission from January 1999 to May 2003, for a total of 53 calendar

months.3 The publication date is the date on which the information about the trade appeared

                                                
2 Since the establishment of the Warsaw Stock Exchange in 1991, the Polish Securities and Exchange

Commission forwarded to the public prosecutor 48 notifications of potential breaches of article 176 of the Act on

Public Trading in Securities (disclosing and using confidential information). Nevertheless, up to the day of

writing, merely one sentence has been passed. 

3 An inspection of the database reveals that January 1999 marks the month when insiders started to report their

trades regularly. Individuals subject to mandatory disclosure requirements are defined by law as:

members/chairmen of executive and supervisory bodies, next of kin of these individuals, holders of over 5% of

company shares or 10% of the total number of votes at the general meeting of shareholders (Ministry Decree

2001 Dz.U. Nr 139, poz. 1569, The Law on the Public Trading of Securities § 147). Although insiders are legally
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on the internet portal Interia. The consumer price index and industrial production time series

were taken from the National Bank of Poland archive and economic service of the BZ WBK

bank. Lastly, security prices, trading volume and market indices were obtained by courtesy of

the Warsaw Stock Exchange.

Various filters were applied to the initial insider transaction data. First, all duplicate

records were deleted and the transaction price was assumed to equal the daily closing quote

wherever data on it was missing. Second, trades reflecting the exercise or conversion of

managerial options, executive compensation schemes, purchases of stocks in seasoned equity

offerings and private transactions were discarded. Furthermore, trades between insiders of the

same company were identified and excluded, since the motivation behind such trades is

unclear. 

The overall sample contains 2197 trades in 184 firms, out of which 1506 can be

attributed to management. Management is defined here as members/chairmen of executive

and supervisory boards and close family members of these individuals. The share of

registered insider trading in the total value of trade on the Warsaw Stock Exchange amounted

to 1.95%. Intuitively, this estimate can be deemed large, especially given the fact that

transactions driven by material nonpublic information are unlikely to be self-reported

(Brainbridge (2000)). Furthermore, this proportion comes into view as sizeable relative to

other markets. In a sample of U.S. companies, Bettis, Coles and Lemmon (2000) found that

the average number of shares traded by insiders to the total volume per allowed trading day

equaled 0.66% versus 0.21% during blackout periods. 

Two indicators of insider trading activity are computed. The first one is based on the

entire sample of transactions, whereas the second takes into account only the transactions by

                                                                                                                                                        
obliged to file a report to the Securities and Exchange Commission within 24 hours following their transaction,

this rule was found to be frequently violated in the sample.



6

management.4 A cognate way of aggregation can be found in Seyhun (1988b) and

Lakonishock and Lee (2001). Aggregate insider trading indices are defined as follows:

∑
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where di equals one for purchases and minus one for sales, mi takes the value of one if the

insider is a manager and zero otherwise, pi,t is the transaction price and Vi is the volume of

trade. The total number of insider transactions in a month t is denoted by nt.

The two remaining variables employed in the VAR model are the real stock returns

(rrEW), calculated as continuously compounded return on the equally weighted market index

deflated by the changes in CPI5, and growth of industrial production (dIP).6 Industrial

production has been chosen as a proxy for real activity, as it is the only aggregate data series

available on a monthly basis. Descriptive statistics of all the variables included in the sample

are displayed in Table 1.

Table 1 about here

Table 1 reveals that the period under consideration was characterized by a moderate

growth of the economy accompanied by a falling stock market. Corporate insiders, on

                                                
4 For the differences in informativeness of managers’ and large shareholders’ trades see Seyhun (1986), Lin and

Howe (1990), Seyhun (2000), Lakonishock and Lee (2001).

5 An equally weighted index is preferred to its value weighted counterpart, since insider trading was shown to be

more heavy in small firms (Seyhun (2000)). As the data on an equally weighted market portfolio is not available

in any database, it had to be computed by the author. All of the shares quoted on the main and parallel markets

were taken into consideration.   

6 To avoid seasonalities in the industrial production, the dIP series is indexed to the production in the same

month of the previous year.
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average, decreased their shareholdings. Inspection of the distribution of the two aggregate

insider trading indices shows that the behavior of managers and large shareholders could have

been much alike.

The pattern of cross-correlations sheds some more light on the data. Both measures of

insider trading activity show mild positive association with the changes in real asset prices.

This finding implies that some favorable corporate information tends to be released shortly

after an insider trading incident, or alternatively, could reflect the impact of the trade

disclosure itself (Givoly and Palmon (1985)). On the other hand, an empirically robust

contemporaneous relationship between insider trading and growth in industrial production can

not be observed. Similarly, the theoretical background did not provide clear guidelines as to

the direction and strength of this instantaneous relation. Growth in industrial production,

which could be viewed as a source of systematic investment risk, is weakly and positively

correlated with real stock returns. By construction, AITA and AITM covary strongly in the

same direction. Among all variables, dIP exhibits the strongest serial dependence, which can

be ascribed to the method of indexing (see footnote 6).

III. Methodology

The analysis of the interaction between aggregate insider trading, changes in industrial

production and the real market index is embedded in a vector-autoregressive framework

developed by Sims (1980b). Since all variables are treated as endogenous and no a priori

restrictions are imposed, the VAR model constitutes a flexible approximation of this unknown

economic structure. 

Suppose that yt, a 3×1 vector, is a covariance stationary process governed by a pth-

order vector autoregression:

tttptptt L εyΦcεyΦyΦcy ++≡++++= −− )(...11 [3]
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where yt = (rrEWt, dIPt, Xt)´, Xt is either A
tAIT  or M

tAIT , c and Φs are, respectively, a 3×1

vector of constants and 3×3 matrix of coefficients, p is the lag length, and εt is a column

vector of forecast errors of the best linear predictor of yt with mean 0 and variance Σε.

Inferences about causality are made in the spirit of Granger (1969). In particular, the

null hypothesis that all p lags of the considered variable do not Granger-cause the dependent

variable is tested with the F-test based on the sum of squared residuals from the restricted and

unrestricted regressions. In this context, the F-test is preferred to asymptotic block-exogeneity

tests, as these are likely to have inadequate empirical sizes. 

Tracing the cross-equation feedbacks through the inspection of parameters of the

estimated equation system [3] can be a rather involving and laborious task. An alternative

approach is to use the multiplier analysis or innovative accounting technique based on the

system’s moving average representation. Given invertibility of the VAR, the MA(∞)

representation can be obtained by recursive substitution of the right-hand side of equation [3]

as follows: 

ttttt L εΨµεΨεΨεµy )(...2211 +≡++++= −− [4]

where cΦΦIµ 1
1 )...( −−−−= pN with N = dim(yt) = 3, and Ψs is the 3×3 coefficient matrix of

dynamic responses.

The operators Ψ(L) and Φ(L) have to satisfy the following condition:

[ ] [ ][ ] NN
p

pN LLLLLL IΨΨIΦΦIΦΨ =+++−−−⇒= − ......)()( 2
211

1 [5]

The coefficients of Li, in the resulting lag polynomial [5], were set equal to zero for each i,

yielding a triangular simultaneous equation system. Following Hamilton (1994), the MA

coefficient matrices Ψ are solved recursively.

The impulse-response functions could be derived directly from equation [4]. A serious

drawback of this analysis would be that it considers a shock to a single variable in isolation.

In practice, however, perturbations in different variables are rarely independent and
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contemporaneous correlation of the error terms is likely to be observed. A procedure that

orthogonalizes the innovations would take this co-variation into account. The orthogonalizing

transformation proceeds as follows. The positive-definite symmetric matrix Σε can be

uniquely decomposed into GG’ using Choleski factorization:

( ) ''' 2/12/1' GGADADADAΣεε ==== εttE [6]

where A is a square matrix whose columns are eigenvectors of the sample covariance matrix

Σε, D is a diagonal matrix of the corresponding eigenvalues, and G is a nonsingular, lower

triangular matrix with positive elements on the diagonal. 

Subsequently, a transformed innovation ut is defined as:

tt εGu 1−≡ [7]

where ut is a matrix of uncorrelated components with mean 0 and variance IN.

Substituting equation [7] into equation [4] and taking a partial derivative with respect to

variable’s i innovation yields: 
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where ∂yt+s/∂ui,t is the orthogonized response of y to a one standard deviation increase in ui,t at

lag s, and gi denotes the i-th column of G.

In addition to the impulse response analysis, the moving average representation [4]

can also be used to allocate the forecast variance of each element in y to different sources of

shocks, as measured by the elements of u. The error of the optimal s-step ahead forecast is:
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Denoting the mn-th element of Θi by θmn,i, the proportion of the s-step ahead forecast error

variance in yj accounted for by innovations in yn is:
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The forecast errors of a firm casual prior in the Granger sense are mostly accounted for by its

own innovations rather than by the shocks in other variables in the system.

IV. Empirical results

As the order p of the data generation process described in [3] is unknown, the Schwarz

minimum bias criterion (Schwarz (1978), Rissanen (1978)) is used to determine it. Relatively

to Akaike (1973, 1974) and Hannan and Quinn (1980), the Schwarz criterion has been shown

to choose the correct autoregressive order more often and lead to a smaller forecasting error in

finite samples (Lütkepohl (1985)). Regardless of the method of aggregating insider

transactions the Schwarz criterion indicates that the estimated optimal lag length is seven. 

Table 2 about here

The results of Granger causality tests are presented in Table 2. A unidirectional casual

relation between the real market returns and first difference of log industrial production is

found running in the direction from the former to the latter. The conclusion that swings in the

stock market approximately capture changes in expectations of future productivity coheres

with the bulk of previous literature.7 The response of the equally weighted market portfolio to

information about the real economy does not occur at lags, which conforms with the semi-

strong form of market efficiency. 

Insider trading foreruns both the dIP and rrEW. This evidence lends credence to the

cash flow hypothesis of Seyhun (1992), for it suggests that economywide factors contribute to

the insiders’ ability to predict future market returns. Even after the information about insider

transactions becomes publicly available, it is still useful to forecast future market equilibrium

returns and changes in industrial production. The conclusion reached is robust, in that the

statistical tests confirm its validity regardless of the definition of aggregate insider trading.

                                                
7 See, for instance, Fama (1981), Schwert (1990), Lee (1992), Choi, Hauser and Kopecky (1999) and Phelps and

Zoega (2001).
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Managers did not significantly outperform large shareholders in their market timing ability,

but the data on their trades can serve to formulate slightly more accurate predictions. 

Aggregate insider trading can be viewed as a casual prior, for its history influences all

remaining variables in the system, but itself is not Granger-caused by any factors. In

particular, the null hypothesis of noncausality from the returns on an equally weighed market

portfolio is not rejected at the conventional significance levels. Consequently, the finding of

Cowdhury, Howe and Lin (1993) and Iqbal and Shetty (2002) that insiders buy after stock

price decreases and sell after stock price increases is not strongly reflected in the Polish data.

Had insiders acted that way, their gains would not have been much larger. The negligible

autocorrelation coefficients of the monthly real returns series reported in Table 1 indicate that

the profits from a negative feedback trading strategy could not have been impressive. 

The transmission of shocks within the system is traced by means of multiplier

analysis. Figure 1 reports the results. To conserve space, only the simulated orthogonalized

dynamic responses of the VAR model with AITA are plotted. Broadly speaking, the impulse

response functions of the model specified with AITM are similar. 

Figure 1 about here

Consistent with the cash flow hypothesis, a positive innovation in the insider trading

variable engenders a rise in asset prices and index of industrial production. The real change in

the stock market index provoked by the shock amounts to 4.27% after six months and 3.41%

after a year. However, the positive reaction is confined mostly to half a year, which can be

considered a relatively short period compared to other studies. This finding can be most

probably attributed to differences in regulation. In the US, Section 16(b) of the Securities and

Exchange Act of 1934 prohibits insiders from making round-trip trades within a six-month

period and any profit realized by them from any purchase and sale is recoverable by the

issuer. Analogous short-swing profit restrictions are absent in the Polish Law on the Public
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Trading of Securities of 1997 and rules thereunder. Thus, insiders are expected to be more

inclined to reap the short-run speculative gains. 

Figure 1g shows the response of AITA to a one standard deviation shock in stock

returns. The picture is generally consistent with the notion that insiders tend to sell high and

buy low, in accordance with the contrarian investment model. It should be recalled, however,

that the results of Granger causality tests in Table 2 did not attest to the statistical significance

of this finding. Chowdhury, Howe and Lin (1993) suggest that the negative effect of past

market returns on subsequent insider transactions could be ascribed to noise trading, which

drives market prices away from fundamentals (see Black (1986)). If securities are priced

efficiently, significant market movements can signal deviations from the intrinsic values and

the mispricing is recognised by insiders. Portfolio rebalancing reasons can be propounded as

an alternative explanation of this phenomenon (Iqbal and Shetty (2002)).

According to Figure 1e the auto-response is most pronounced for the change in

industrial production, which corroborates the evidence of its high own-autocorrelation

coefficients reported in Table 1. The observation that a shock in asset prices induces merely

excess volatility, rather than a positive reaction in the dIP, seems at first glance somewhat

counterintuitive. However, a closer look at the data provides a rationalization of this

relationship. When a two dimensional VAR of rrEW and dIP is considered, production tends

to increase after the innovation in the stock market. Nevertheless, after inclusion of the AITA

index into the system, the signs of partial correlation estimates between the past values of

rrEW and the current values of dIP vary depending on the choice of lag. This substantiates the

view that once all the information contained in insider trading is taken into account, the

changes in the stock market are not reliable predictors of future economic prosperity.

Equivalently, insiders can be seen to have more advanced knowledge of future real activity

than other market participants. 

Table 3 about here
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The innovation accounting data in Table 3 indicates that insider trading is the most

exogenous variable in the system, in that its own innovations account for the largest

proportion of its variance. Over 20% percent of the variability in rrEW innovations is

associated with shocks in insider trading. This fraction can be considered relatively large,

especially compared to the result of Chowdhury, Howe and Lin (1993). A higher proportion

of 36-month forecast-error variance of industrial production growth is attributable to

innovations in insider trading than to shocks in market returns. Finally, inspection of both

panels in Table 3 shows that the signals about future real activity received by managers and

principal shareholders are of similar quality. The results of forecast error-variance

decomposition reassuringly confirm the findings of Granger causality tests and impulse

response analysis.

The model was subjected to numerous diagnostic checks. First, the adjusted

multivariate portmanteau statistic of Hosking (1980) and the tests for heteroscedasticity of

White (1980) indicated that residuals from the VAR are independently and identically

distributed. The Kolgomorov-Smirnoff tests could not reject the null of residuals normality.

Second, since the results can be sensitive to the ordering of variables for orthogonalization, all

order combinations have been tried and no impact on the estimates was observed. Third,

another method of aggregating insider transactions was used. It can be argued, that the

measures defined in equation [1] and [2] are likely to be influenced by several large trades.

An alternative index based on the proportion of purchases in the total number of transactions

was constructed. Nevertheless, this model specification did not produce any significant

improvement over the initial fit. Lastly, a real return on the value weighted all-share index

WIG was substituted for the rrEW variable. The predictive power was slightly attenuated,

which is consistent with insiders being more active in small companies. 
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V. Concluding Remarks

Insider dealing appears to be widespread on the Polish stock market and a more

vigorous enforcement regime is needed to temper the exploitation of privileged information.

Only the insider transactions that were reported to the Securities and Exchange Commission

generated 2% of the total trading value on the Warsaw Stock Exchange. This paper addressed

the question of whether these transactions, in total, can be used to predict stock market returns

and future real activity. Results presented here corroborate the conclusions of Seyhun (1988a,

1992), who hypothesized that insiders observe unexpected changes in cash flows to their own

companies prior to public disclosure, but are unable to discern whether these changes are due

to firm-specific or economywide factors. However, once the shift in general business

conditions is realized the prices of assets adjust accordingly. 

In line with this reasoning, insider trades appeared to Granger-cause growth in

industrial production and real returns on an equally weighted market portfolio. This result is

robust to various model specifications and the choice of aggregation method. At a horizon of

six months, a one standard deviation shock in an artificially constructed measure of aggregate

insider dealing induces a real rise in the stock market prices of 4.27%, which tends to be

accompanied by increased productivity. Thus, the prescience of macroeconomic development

contributes to the predictive power of insider trading. Furthermore, corporate managers did

not perform much better than principal shareholders in timing the market movements, but

they seem more knowledgeable about future real activity. 

Reaction of variables in the VAR to innovation in insider trading is confined only to

the medium term. This finding implies that the informed agents have relatively short

investment horizons arising from the absence of short-swing profit restrictions in Polish law.

The information contained in self-reported trades does not degenerate immediately after the

trades become common knowledge, which could be attributed to the strict disclosure deadline

set by the Securities and Exchange Commission (24 hours following the insider transaction).
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Lastly, managers and large shareholders acted in a somewhat contrarian manner. This result

emerged as rather vague and, unlike Chowdhury, Howe and Lin (1993) and Iqbal and Shetty

(2002), this study has not documented that the influence of past stock market returns on the

insider sales and purchases is statistically significant.
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Graphs and Tables

Table 1. Descriptive statistics

Cross-Sectional  Correlation Serial Correlation
Variable Mean

Standard
Deviation dIP AITA AITM r1 r2 r3

rrEW -0.0126 0.0586 0.0939
(0.6866)

0.0538
(0.3922)

0.0212
(0.1544)

-0.0110
(-0.0800)

-0.0350
(-0.2549)

0.0249
(0.1811)

dIP 0.0374 0.0563 _ 0.1582
(1.1664)

-0.0466
(-0.3396)

0.5806
(5.1916)

0.5621
(4.9481)

0.6128
(5.6461)

AITA -0.2853 0.5048 _ _  0.6609
(6.4112)

0.1972
(1.4643)

-0.0757
(-0.5527)

-0.1060
(-0.7760)

AITM -0.2737 0.4955 _ _ _ 0.2644
(1.9957)

0.1810
(1.3398)

-0.0431
(-0.3139)

The t-statistics are shown in parentheses. rrEW = real return on the equally weighted market portfolio; dIP =
percentage change in the real industrial production; AITA = aggregate insider trading index (all transactions);
AITM = aggregate insider trading index (managers’ transactions only). rτ is the serial correlation coefficients at
lag τ.

Table 2. Granger Causality Tests

Panel A. Model with all Transactions
Dependent Variable

rrEW dIP AITA

rrEW 0.4242 2.8509** 0.7396
dIP 1.4062 5.3192*** 0.6775
AITA 1.8916* 2.3641** 0.9637

Panel B. Model with Transactions of Managers
Dependent Variable

rrEW dIP AITM

rrEW 0.5312 3.1329** 0.9108
dIP 1.4947 8.9629*** 0.6431
AITM 1.9167* 2.6868** 1.0108
F-test against the null hypothesis that seven lags of the left column variable do not Granger-cause the dependent
variable. rrEW = real return on the equally weighted market portfolio; dIP = percentage change in the real
industrial production; AITA = aggregate insider trading index (all transactions); AITE = aggregate insider trading
index (managers’ transactions only).
* Significance at 10% level
** Significance at 5% level
*** Significance at 1% level
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Table 3. Three-variable Innovation Accounting

Panel A. Model with all Transactions
By Innovations inVariables

Explained rrEW dIP AITA

rrEW  66.92  8.67  24.41
dIP  13.75  52.68  33.57
AITA  12.56 5.20  82.25

Panel B. Model with Transactions of Managers
By Innovations inVariables

Explained rrEW dIP AITM

rrEW  69.54  8.88  21.58
dIP  11.64  57.89  30.47
AITM  16.69  6.48  76.82

Percentages of 36-month forecast-error variance of the left column variables accounted for by
innovations in the top row variables. rrEW = real return on the equally weighted market
portfolio; dIP = percentage change in the real industrial production; AITA = aggregate insider
trading index (all transactions); AITE = aggregate insider trading index (managers’
transactions only).



Figure 1. Orthogonalized Impulse Responses of Variables to Shocks in Equations ± 2 Standard Errors


