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Asset Pricing and Dual Listing on Foreign Capital 
Markets: A Note 

GORDON J. ALEXANDER, CHEOL S. EUN, and S. JANAKIRAMANAN* 

INTERNATIONAL CAPITAL FLOWS CAN be hampered by a variety of barriers such 
as transaction costs, information costs, and legal restrictions. These barriers can 
be severe enough to produce segmentation of capital markets along national 
borders, thereby producing incentives for firms to adopt financial policies that 
can effectively reduce the associated negative effects. According to Stapleton and 
Subrahmanyam [6, p. 313], dual listing of the firm's securities on foreign capital 
markets is one such policy.1 However, adoption of this policy will bring forth 
asset-pricing adjustments. The purpose of this note is to provide and analyze a 
closed-form solution to the equilibrium asset-pricing problem that arises in this 
situation.2 Once the solution is obtained, comparative statics are provided.3 

The model presented assumes that one of the domestic securities is dually 
listed on a foreign capital market, while none of the foreign securities is dually 
listed on the domestic capital market. This scenario often characterizes the initial 
stages of capital market integration, in which a country with relatively scarce 
capital or a relatively underdeveloped capital market allows a small number of 
domestic securities (or a fund of domestic securities) to be listed on a foreign 
capital market while simultaneously forbidding its citizens to invest in foreign 
securities. This point can be illustrated by the emergence of a variety of "country" 
funds in the U.S. capital market, such as the Japan Fund in the 1960's, the 

* University of Minnesota, University of Maryland, and State University of New York at Albany, 
respectively. We wish to acknowledge the helpful comments of the referee. 

1 Here, dual listing refers to the situation where the stock of a firm that is listed on a domestic 
exchange also becomes listed on a foreign exchange. A detailed case study of internationalizing a 
firm's capital source through dual listing is provided by Stonehill and Dullum [8]. Readers interested 
in examining a firm's motivation for dual listing are advised to see this case study as well as Stapleton 
and Subrahmanyam [6, 7]. 

2 Previously, Stapleton and Subrahmanyam [6, 7] examined, among other things, the equilibrium 
asset-pricing problem arising from dual listing of securities by providing and analyzing numerical 
solutions to an eight-firm twenty-investor example. Unlike Stapleton and Subrahmanyam, in this 
paper a closed-form solution to the valuation problem under dual listing is analytically derived. 

'This model complements the strand of literature such as that by Errunza and Losq [2] and 
Bodurtha [1], who examined international capital market equilibrium under partial segmentation. 
Errunza and Losq examined the so-called "mild" segmentation case in which foreign country investors 
have unlimited access to domestic country securities, whereas domestic country investors are com- 
pletely precluded from investing in foreign country securities. Bodurtha, on the other hand, derived 
an asset-pricing model using a return-generating process that simultaneously allowed for investment 
restrictions, exchange risk, interest rate risk, and inflation risk. Other related works include those of 
Errunza and Senbet [3] and Lee and Sachdeva [4], who examined the role of multinational firms in 
completing the international capital market via direct foreign investment. None of the previous 
studies derived a closed-form asset-pricing model explicitly allowing for dual listing in otherwise 
segmented capital markets. This paper attempts to fill the gap. 

151 



152 The Journal of Finance 

Mexico Fund in the 1970's, and, more recently, the Korea Fund, the Australia 
Fund, the Italy Fund, and the Scandinavian Fund. 

I. Investors' Choice Problem 

Following Stapleton and Subrahmanyam (hereafter SS), it is assumed that there 
are two countries in the world, the domestic country and the foreign country. 
There are (si + 1) firms domiciled in the domestic country with securities 
numbered 0, 1, 2, *.. , si. Security 0 is dually listed in the foreign country, and 
the remaining s8 securities (referred to as "pure" domestic securities and indexed 
by i and j ) are listed only in the domestic country. There are S2 firms domiciled 
in the foreign country, but there are (S2 + 1) securities available for investment, 
numbered 0, 1, 2, - *-, s2; 0 is again the dually listed security, and the other S2 
securities (referred to as "pure" foreign securities and indexed by g and h) are 
listed only in the foreign country. In addition, there exists a riskless security in 
each country with the same rate of return. The capital markets, with the exception 
of the dually listed security, are otherwise completely segmented. Other assump- 
tions are: 

(Al) The capital markets are perfectly competitive in each country. 
(A2) Neither transaction costs nor taxes exist within any country. 
(A3) Investors have constant absolute risk aversion (CARA), so that the utility 

of investor k is given by 

Uh( WT) = -exp(-A TW), Ak> 0, (1) 

where W- is terminal wealth.4 
(A4) Both foreign and domestic investors have homogeneous expectations. 
(AS) Short sales with use of full proceeds are permitted in both countries. 
(A6) Domestic and foreign security returns are joint-normally distributed. 
(A7) The two countries maintain a fixed exchange rate. 

A domestic country investor k will choose portfolio weights so as to maximize 
the expected utility of terminal wealth while not violating his or her budget 
constraint. The budget constraint is 

Xi + X=1, (2) 

where x' is the proportion of wealth invested in risky security i and Xk is the 
proportion of wealth invested in the riskless security. 

Since investor k's utility function is characterized by constant absolute risk 
aversion and asset returns are joint-normally distributed, the choice problem of 
investor k can be restated as choosing portfolio weights so that the certainty 
equivalent of wealth, CEQk, is maximized. In turn, CEQk equals 

Ak 
CEQk = Wk - 2 Var( Wk), (3) 

4The negative exponential utility function is used here for the sake of analytical simplicity. 
Actually, the results of the paper are more general since all that is needed is for utility to be a function 
of mean and variance of terminal wealth. 
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where W' is expected terminal wealth and Var( WV) is the variance of terminal 
wealth. The expected terminal wealth and variance of terminal wealth for investor 
k are, respectively, 

T WO{'h0 xi (Ri- r)} + WO(1 + r) (4) 

and 

Var(WV') = Z j (XX i Wk)(Xk Wk) j (5) 

where R, is the expected rate of return on security i, r is the riskless rate, Wok is 
the current wealth of investor k, and aij = Cov(RP, Rj). Thus, the problem of 
investor k is reduced to 

max1} XlO (Ri - r) + Wo(l + r) 

A k 
- X. Es,o (XkWok) (X Wk) (6) 

Differentiating (6) with respect to Xk results in the following set of optimality 
conditions: 

( -r) = Ak Es, 0 Xj Wko-,j i = 0, 1, 29 .. * , si. (7) 

Solving (7) for the dollar demand of investor k for security i (dkxXk Wk, i = 0, 
1, 2, * *, si) results in 

do= Ak {j =1 Voj(Rj - r) + Voo(Ro - r)} (8) 

and 

di = Ak{I1 Vij (Rj - r) + Vio (Ro - r)}, i = 1, 29 .. *, si, (9) 

where VIJ is the element in cell (i, j) of the inverse of the variance-covariance 
matrix of returns, [oij ]-l. 

Similarly, the demand of a foreign investor q for the dually listed security 0 
and pure foreign security g can be respectively written as 

d = A {12= oh (Rh - r) + /oo (Ro - r)} (10) 

and 

d; Aq 2h=1 gh(Rh - r) + Ogo(Ro - r)}, g = 1, 2, *... S2 (11) 

where Oh is the element in cell (g, h) of the inverse of the variance-covariance 
matrix of returns, [0ghf1- 

Since the pure domestic securities are held only by domestic investors, the 
aggregate demand for pure domestic security i (di) is obtained by summing the 



154 The Journal of Finance 

demand for this security as shown in (9) across all K domestic investors: 

di = 
WOkl & - I Z81 Vj (Rjy 

- r) + V ,(R, - r) 1, i-k1i A D j=? JJZ 

i = 1, 2, ... , sl, (12) 

where 1/AD = EK 1 (1/Ak). Letting 1/AF = ZQ 1 (1/Au), the aggregate demand 
for the pure foreign security g (dg) is similarly determined by summing the 
demand of all Q foreign investors as shown in (11): 

dog = Q 1 dq = AF VS2~ ?0hR - r) + Ogo (R. - r) }, 

g=1,2, .**,S2. (13) 

However, for the dually listed security, it is necessary to aggregate the demand 
across the investors of both countries, given (8) and (10): 

do= XK=1 dk + XQ=1 dq 

= ADE = Voj(Rj - r) + V00 + 00 (R0- r) 

+ F Elh2l Ooh(Rh - r). (14) 

From (14), it can 1e seen that the demand for the dually listed security depends 
on the covariance of its return with the returns of all the pure domestic securities 
as well as on the covariance of its return with the returns of all the pure foreign 
securities. 

II. Equilibrium Asset-Pricing Relationships 

In equilibrium, the aggregate dollar demand for any security should be equal to 
the market value of the security. Let D be the aggregate market value of all the 
domestic securities (including the dually listed security) and F be the aggregate 
market value of all the foreign securities. Then, in equilibrium, 

di = xiD, i =0 1, 2, ..., si, (15) 

dg = xgF, g= 1 2, ... S2 (16) 

where xi is the proportion of the market value of domestic security i to the 
aggregate market value of all domestic securities and xg is the proportion of the 
market value of foreign security g to the aggregate market value of all foreign 
securities. It follows that the aggregate demand equations (12), (13), and (14) 
must, in equilibrium, respectively satisfy 

xiD = A+ L l= Vij(Rj-r) + Vio(Ro-r)1, i= 1, 2, *.* *,s1, (17) 
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xgF= AF I h2=1 gh(Rh-r) + 4go (Ro-r) , g= 1 2, ... S2 (18) 

and 

1 
xoD =Ds1 Voj(Rj-r) 

AD~~~~ 
+ (A D voo + A foo) (Ro -r) + A F Zh=1 l fo h (Rh- r) . ( 19) 

The solution to this set of (si + S2 + 1) equations provides the following 
equilibrium asset-pricing relationships: 

-r = ADD Cov(Ri, RD) - (AD - AW)D Cov*(Ri, RD) 

+ AWF Cov*(Ri, RF), i = 1, 2, *.. , si, (20) 

Rg - r = AFF COV(Rg, RF) - (AF - AW)F Cov*(1?g, RF) 

+ AWD COv*(Rg, RD), g = 1, 2, *.., S2, (21) 

and 

0- r = AWD Cov(RP, RD) + AWF Cov(Ro, RPF), (22) 

where 1/A W =1/AD +1/A ;Cov(RO,gRD) = ) sl o xj1jo; CoV(Ro, RF) = h2=l Xhi ho; 

Cov(Ri, RD) = , O xjaji; Cov(Rg, R) - h= XhO2hg; Cov*(Ri, RD) = OYiOYDPioPoD; 

Cov*(Ri, RF) = YiYFPiOpoF; Cov*(Rg, RF) = agoFPgoPoF; and Cov*(Rg, RD) = 

fga0DpgoPoD.5 The last four terms can be thought of as "indirect" covariances since 
they reflect covariances between security and market returns that are "induced" 
by the dually listed security. 

Equation (22) states that the expected return on the dually listed security 
depends on the covariances of its return with the returns on both the domestic 
and foreign market portfolios. This reflects the fact that all the investors, both 
domestic and foreign, hold the dually listed security. The expected return on a 
pure domestic security as shown in (20), on the other hand, depends on (a) its 
covariance with the return on the domestic market portfolio, (b) its indirect 
covariance with the return on the domestic market portfolio, and (c) its indirect 
covariance with the return on the foreign market portfolio. This peculiar pricing 
relationship is due to the fact that the markets for these securities are indirectly 
integrated via the dual listing. Dual listing of a security on the foreign capital 
market is thus found to produce an "externality effect" of indirectly integrating 

5 The method used to solve this set of (sl + s2 + 1) equations begins by forming two portfolios, one 
consisting of pure domestic securities and the other consisting of pure foreign securities. Equations 
(17) and (18) can be expressed in terms of these two portfolios and, along with equation (19), form a 
set of three equations that can be solved through matrix inversion. The solution gives the asset- 
pricing relationships for both portfolios and the dually listed security and can subsequently be 
decomposed to arrive at the asset-pricing relationships for individual pure domestic and foreign 
securities, as shown in equations (20) and (21). 
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the market for pure domestic securities with the foreign security market. This 
externality effect is represented by the second and third terms on the RHS of 
(20). 

The magnitude of the externality effect, however, varies among different 
domestic securities since it depends on the security's correlation with the dually 
listed security. The externality effect is at a maximum in the cases where the 
correlation is either perfectly positive or perfectly negative (i.e., Pio = +1 or -1). 
In these cases, the pure domestic security is a perfect substitute for the dually 
listed security. As a result, the security will be priced as if it were dually listed 
itself: 

Ri- r = AWD Cov(Ri, RD) + AWF Cov(lj, RF)- (23) 

In the case in which the pure domestic security is uncorrelated with the dually 
listed security (i.e., Pio = 0), dual listing would not produce any externality effect. 
Consequently, the security will be priced solely with reference to its domestic 
covariance risk: 

- r = ADD Cov(Rk, RD)- (24) 

It is also noteworthy in equations (20) and (21) that the pricing relationships 
for the pure domestic and pure foreign securities are symmetrical in form. Thus, 
the basic pricing relationship is unaffected by which country dually lists the 
security, and a similar externality effect exists for pure foreign securities.6 

III. Comparative Statics 

In order to obtain additional insights into asset pricing with a dually listed 
security, the pricing of securities with a dual listing is compared with the pricing 
of securities without a dual listing.7 Since the domestic and foreign markets are 
assumed to be completely segmented without the dual listing, the asset-pricing 
equations without a dual listing are given as follows:8 

Rl -r = ADD Cov(Ri, RD), i = 1, 2, ... , sl, (25) 

Rs-r = AFF Cov(Rg, RF), g = 1, 2, **, s2, (26) 

and 

ko- r = ADD Cov(R1o, RD). (27) 

From equations (20)-(22) and (25)-(27), the following comparative statics are 

6 The externality effect for pure foreign securities is represented by the second and third terms on 
the RHS of (21). 

7 See Lessard (5] for comparative statics of asset pricing under complete segmentation and complete 
integration. 

'The magnitudes of D and F in equations (25)-(27) are not the same as indicated earlier in the 
dual-listing asset-pricing equations. However, assuming that the dually listed firm is atomistic, the 
differences in magnitudes will be so small that they can be safely ignored. 
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obtained: 

i= Rs + A wF Cov*(Ri, RF) 

-(AD - AW)D Cov*(Ri, RD), i = 1, 2, *.. , si, (28) 

Rg = Rs + AWD Cov*(1?g, RD) 

- (AF - AW)F Cov*(R?g, RF), g = 1, 2, *.., S2, (29) 

and 

Ro = Rs + AWF Cov(R0, RF) -(AD + AW)D Cov(Ro, RD). (30) 

Equation (28) indicates that the expected return of a pure domestic security with 
a dual listing can be greater than or less than the expected return of the same 
security without a dual listing, depending upon the net impact of the previously 
noted externality effect. A similar interpretation applies to the pricing of foreign 
securities, as shown in (29). 

Equation (30) indicates that the expected return on the dually listed security 
is different from its expected return when it is not dually listed. This difference 
reflects two effects. First, when the security is dually listed, the risk represented 
by its return's covariance with the foreign market portfolio's return is introduced, 
resulting in a premium for this risk of A wF Cov(R0, RF). Second, the domestic 
covariance risk is altered by the dual listing. Without the dual listing, the domestic 
investors alone bear this risk. But with dual listing, all investors, both domestic 
and foreign, share this risk. This leads to a change in the domestic covariance 
risk premium equal to (AD - A w)D Cov(Ro, RD)- 

Specifically, equation (30) indicates that the required return will change from 
Rs to Rog as follows: 

R -o = -AwF Cov(Ro, RF) + (AD - AW)D Cov(Ro, RD). (31) 

Thus, the required return on the security will decrease (increase) upon dual 
listing if the RHS of (31) assumes a positive (negative) value. Noting that 
AD -A w= ADAD/(AD + AF) and that A W = AFAD/(AD + AF), it can be seen 
that R-s will be higher (lower) than RO if the "-y-ratio" is lower (higher) than 
unity: 

Ro > Ro if Y < 1 (32a) 

and 

Ro < Ro if y > 1, (32b) 

where -y [AFF Cov(Ro, RF)]/[(ADD Cov(Ro, RD)]. The above result shows that 
the change in the required return, Rs - Rog depends on the relative values of the 
aggregate risk-aversion coefficients, the market capitalization values in the two 
countries, and the covariances of the dually listed security with the domestic and 
foreign market portfolios. Assuming that (AFF/ADD) is equal to unity, R' will 
be greater than Ro if Cov(1Ro, RF) is less than Cov(Ro, RD), a likely situation 
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since, generally speaking, securities are known to be less positively correlated 
between countries than within a country. Accordingly, the required return 
on a security can be expected, in general, to be lower if it is dually listed when 
(AFF/ADD) ~ 1. Indeed, this is what was observed in the numerical analysis 
presented by SS. 
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