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Abstract 

In a rational expectations framework under the assumption that the stock market is segmented 
because of legal restrictions, it is demonstrated that the returns of large firm stocks are predictors 
of small firm stock returns. Empirical tests supporting this prediction are also presented. 

1. Introduction 

The common law “prudent man” rule governs the investment behavior of institutional 

portfolio managers. According to this rule, portfolio managers, in their fiduciary capacity, 

are required to make “prudent” investments. In a court of law, prudence is evaluated not only 

in a portfolio context but also in the context of individual investments. If an investment is 

deemed to be imprudent, the law requires the fiduciary to be personally liable for any losses. 

Thus institutional investors have the incentive to invest only in a subset of marketed assets. 

The presence of market segmentation and its ability to explain cross-sectional differences in 

risk-adjusted returns has been extensively investigated.’ The contribution of this paper is in 
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determining the implications of segmentation and differential information for time series of 

asset returns. In the model, investors can be either informed (institutions) or uninformed. 

Although informed investors investigate and invest in only large firms, because the prospects 

of large and small firms are positively correlated, their investigation produces information 

on small firms. Prudence restrictions prevent this information from being immediately 

impounded in small firm stock prices. The share prices of large firms, that reflect the 

information of the informed, however, are observable to the uninformed and provide some 

information on the future prospects of small firms. Therefore, if the uninformed trade on this 

information, they will drive up (down) the price of small 

favorable (unfavorable) price changes in large firm shares. 

firm shares after observing 

II. The Pricing Model 

There are two risky assets trading on the market, a prudent asset and imprudent asset, in an 

infinite sequence of periods, t = 1,2, . . . . There is also a riskless asset with constant return r 

per period and 1 + r = R. The prices and the exogenously given dividend stream on the 

imprudent and prudent assets are P, and p: and 5, and @, respectively. There are two 

investors, informed and uninformed. The informed can trade in only the prudent asset and 

the uninformed only the imprudent asset. The restriction that the informed trade in the 

prudent asset is a stylized way to capture the restrictions imposed by the prudent man rule. 

Restricting uninformed investors to trading in the imprudent market is made to simplify the 

analysis. However, as the uninformed would be at a severe informational disadvantage 

trading in the prudent market because of the superior information of the informed, this 

assumption is not particularly restrictive. 

An investor buying either risky asset ex-dividend at time t knows that he will receive 

a dividend at t + 1 and at this date can resell the asset. Thus, the gross return in period t 

+ 1 from holding the imprudent (prudent) asset is given by vt+i = b,i + Pt+i (“v;+i = 

@+t +&i ). The demand for risky assets in both markets, as in Hellwig (1982), is 

determined by myopic mean variance criteria. Therefore, if zxz;) denotes demand in the 

imprudent (prudent) market at time t, then 

_ E[“V,, 1 Ftl - Rpt @?+I IF3 - RF; 

” = aVAR[“V,l 1 551 and ’ = a*VAR[“V*,I 1 !I$ ’ 

(1) 

where a (a*) represents the risk-aversion of the imprudent (prudent) investors Ft and fl 

represent the information available in each market at time t. The contents of these information 

sets is discussed later. 

Next, define the return generating process as 

t t 

(2) 
i=O i=Cl 

where { &} ({ii}) are assumed to be independent identically distributed (iid) normal random 
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variables with mean zero and standard deviation O, (cJ,,). These two series are further 

assumed to be orthogonal, that is that for all i and k E& fik] = 0. Next let 

&=X&=p~,+W~,pE (O,l]. (3) 

This implies that dividends on the imprudent asset are positively correlated with dividends 

on the prudent asset. 

At time t, investors in both markets observe the entire dividend history of both assets. 

However, as in Hellwig (1982), at time t they can condition their price responses only on 

the price path of the assets up to time t - 1; that is, they cannot condition their demand at 

time ton time t prices. Informed investors, however, observe two signals Ti and 3 that allow 

them to forecast the innovations in the dividend series occurring at times t + 1 and t + 2. That 
-1 - -2 

[F;,slt- l}, {&srr-- 1 }, y:, and 3, whereas 3; includes {B;, s I t}, [b,, s I t}, 

{F;,,w- 11, and (Fs,s-<t- 1). 

For a given price series (?$ ), equation (1) determines asset demands in the prudent market. 

In equilibrium, these demands must equal the total supply of the risky asset assumed, without 

loss of generality, to equal one. Thus, the equilibrium price sequence in the informed market 

must satisfy 

lJmlI~l-R~fordlr=O 1 

a*VAR [%I ISI 
, (.... (4) 

Because the innovations in the dividend stream are iid by assumption and the two innovations 

processes are orthogonal, all the information about the future dividend stream is captured 

by @, y:;‘. and 2. The market clearing condition can, thus, be expressed as 

(5) 

In a Linear Rational Expectations Equilibrium (LREE), asset prices depend linearly on 

the relevant information, that is 

By = 7Cjj + X,B; + n$y”: + 7&. (6) 

A solution for the no, JCI. ~2 and 113 satisfying the market-clearing condition defines a 

LREE. The following propositions characterize the LREE in each market. Proposition 2 

establishes tbe main result that prices of imprudent assets are positively related to the lagged 

prices of prudent assets. 

Proposition 1. The LREE pricing function in the prudent market is given by 

(7) 

ProoJ By definition, y: = E~+I, j$ = E~+z, s&l = & + ct+;+l, 2+2 = $ + Et+;,1 f &. and 

@+I = fi+, + @+, . Substituting these definitions and the values for no, ~1,7cz, ~3 in equation 
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(6), and using the fact that VAR[“Y( fi = E[(F- E[“Y( A)* 1 !FJ, it is easy to show that the 

market clearing condition in equation (5) is satisfied. II 

Proposition 2. The LREE pricing function in the imprudent market is given by 

Proofi Rearranging equation (7) yields 

and equation (3) implies that #t = fi, - p zr. Therefore, the information generated by 

fit, jit+r, and 8, is the same as that generated by @, &, and R-1 . Thus, conditional expec- 

tations with respect to either set variables will be identical. Note also that equation (8) can 

Substitution shows that 

The theory in the previous section predicts that prices of imprudent assets will be positively 

correlated with the lagged prices of prudent assets. Firm size has been shown to be an 

important determinant of prudence and, therefore, institutional interest (Badrinath, Gay, and 

Kale, 1989). Thus, for empirical testing purposes, firm size is used as a proxy for prudence. 

To test this hypothesis, the following regression is estimated. 

Rs,r = PO + P1Rt.t + P2R~,t-1 + I33&,,-2 + P&L+3 + P~L,A + Et, 

where Rs,* and RL,~ are returns at time t on portfolios of small and large firms, respectively. 

The prediction of the theory is that coefficients of the lagged return on large firm portfolio 

will be significantly greater than zero. Monthly returns for all firms on the NYSE and AMEX 

from the Center for Research in Security Prices (CRSP) tapes were obtained for the period 

1962-1987. Firms were classified into five portfolios on the basis of size, defined as market 

value of equity. Portfolio 1 contained firms in the smallest size quintile, and Portfolio 5 the 

largest. Portfolio compositions were readjusted every month on the basis of size. Returns on 

Portfolio 1 were regressed on the contemporaneous and lagged returns of Portfolio 5. Table 

1 presents the results from these regressions for the entire period as well as the five complete 

five-year subperiods therein. For the entire period as well as the subperiods, there is evidence 

to support that large firm returns lead the returns for the rest of the market. The coefficient 
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Table I. Large Firm Portfolio Returns as Predictors for Small Firm Portfolio Returns. 
The estimated regression is 

Period 

1962 to 1987 0.00 

(0.81) 

1963 to 1967 O.Oil 

(0.44) 

1968 to 1972 -0.00 

(0.44) 

1973 to 1977 0.01 
(1.05) 

1978 to 1982 0.01 

(1.03) 

1983 to 1987 -0.01** 
(-2.03) 

1.19** 

(18.97) 

1.32** 

(6.85) 

1.15** 

(6.98) 

1.26** 

(7.33) 

1.13** 

(8.74) 

1.07** 

(10.84) 

0.33** 
(5.14) 

0.38** 

(1.97) 

0.56** 
(3.43) 

0.40** 

(2.35) 

0.22* 

(1.74) 

0.25** 

(2.55) 

0.05 

(0.86) 

0.36** 

(2.00) 

0.09 
(0.53) 

-0.16 

(-0.97) 

-0.09 

(-0.72) 

0.21** 

(2.06) 

0.13* 
(1.91) 

0.36** 

(2.00) 

-0.17 
(-1 .OO) 

0.35** 

(2.06) 

0.01 

(0.05) 

0.13 
(1.07) 

-0.05 0.56 
(-0.78) 

-0.10 0.51 
(-0.670) 

0.04 0.55 
(0.26) 

-0.09 0.55 
(-0.54) 

-0.05 0.57 

(-0.38) 

0.06 0.68 
(0.47) 

Notes: ** Signiticantly different from zero at a = 0.05, two-tailed test 

* Significantly different from zero at a = 0.10, two-tailed test 

The dependent variable is the return of the portfolio of smallest firms on NYSE and AMEX, and the 

independent variables are contemporaneous and lagged returns on the portfolio of largest firms. Results 
are presented for the period 1962-1987 and the five complete 5-year subperiods therein. Portfolio sizes, 
which change every year, range from 390 to 520 firms. (t-statistics in parentheses) 

for the one-period lagged return on large firms, l32, is always significantly greater than zero. 

In fact, coefficients of longer lags in some subperiods are also significantly positive. 

Table 2 presents the results of Granger “causality” tests (Granger and Newbold, 1986, pp. 

259-262). The following two regressions are estimated over the entire period 1962-1987: 

Rsst = PO + P&-l + P~RL,~-I~ and 

Rs,t = PO + IWs,r-I + P~RLJ-I 9 + p3RS,r-2 + /34RL,t-2. 

If there is no Granger causality, l32 in the first regression should equal zero, and l3.z and p4 in 

the second regression should jointly equal zero. As is apparent from the table, the null 

hypotheses of no causality is rejected. 

IV. Conclusion 

This paper presents a rational expectations model of segmented security markets where, as 

in Hellwig (1982), investors condition their demand for shares on only past prices. Because 

of legal restrictions arising from the prudent man rule, informed investors can invest only in 

large firms. In this setting, it is shown that the uninformed investors can use past share prices 
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Test 1 

Test 2 

Table 2. Results from Granger Causality Tests. 

PO Pl pz I% P4 F-statistic 

0.013** 0.019 0.391** 
(2.93) (0.23) (2.89) 

0.014** 0.026 0.382** -0.033 0.020 3.87+ 
(2.95) (0.31) (2.78) (-0.40) (0.14) 

Note: ** Significantly different from zero at a = 0.05, two-tailed test. 
+ For the h-thesis that ccefficients b and p4 anz. jointly equal to zero, implies statistic is significant at a = 0.05 

Table reports results from two &anger causality tests, Tests 1 and 2, each conducted for the entire period 
1962-1987. The two tests are: (1) Rs,, = f%~ + PI Rs,~_~ + pz Rlt-l, and the null hypothesis of no causality 
is rejected if b > 0 (t-statistic is critical); 

(2) Rs,, = PO - PI Rs,~-~ + pz RL,,-~ + pyRs,,-2 + p4 RL+z, and the null hypothesis of no causality is rejected 
if b and p4 arc jointly > 0 (F-statistic is critical). (t-statistics in parentheses) 

of large firms to predict share prices of small firms. Empirical evidence from the stock market 

supporting this prediction is also presented. 

Note 

1. See, for example, Arbel, Carvell, and Strebel(l983) and Levy (1988). 
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