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Abstract
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international capital asset pricing models (ICAPM), we extend Connor's (1984) well-diversified portfolio and
factor pricing construct to the restricted international market case. Analogous to the Errunza-Losq (1985)
partialy restricted ICAPM, we identify the pricing implications of multi-factor risk structures in a partialy
restricted factor economy. To link the restricted market and factor pricing constructs, we admit ‘local’ or
country-specific well-diversified factor portfolios. Asin Connor's‘global’ well-diversifed factor portfolio case,
we find that globally-traded (internationally unrestricted) factor risks have equal prices across investors
(countries). However, binding cross-country investment restrictions and locally well-diversified factor
portfolios result in identical factor risksthat have different factor prices across investors (countries).
Therefore, well-diversified factor portfolios do not guarantee one set of global factor prices in restricted
international financial markets.
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| nter national Investment Restrictions and Factor Pricing

Motivated by the origina Black (1974), Adler-Dumas (1975), Subrahmanyam (1975) and Stulz (1981) restricted
international capital asset pricing models (ICAPM), we extend Connor's (1984) well-diversified portfolio and factor
pricing construct to the restricted international market case. Analogousto the Errunza-Losq (1985) partially restricted
ICAPM, we identify the pricing implications of multi-factor risk structuresin a partially restricted factor economy. To
link the restricted market and factor pricing constructs, we admit ‘local’ or country-specific well-diversified factor
portfolios. Asin Connor's ‘global’ well-diversifed factor portfolio case, we find that globally-traded (internationally
unrestricted) factor risks have equal prices acrossinvestors (countries). However, binding cross-country investment
restrictions and locally well-diversified factor portfolios result in identical factor risksthat have different factor
prices across investors (countries). Therefore, well-diversified factor portfolios do not guarantee one set of global
factor pricesin restricted international financial markets.

Our modd development follows extant work on internationa asset pricing under restrictions.
This work has, dmost uniformly, been set in the capitd (reference) asset pricing modd (CAPM)
context. In this context, a reference pricing portfolio is identified and other investments are priced by
their return covariance with the reference portfolio's return.

Table 1 summarizes 25 years of research on the internationd investment market integration-
segmentation question.  Among these works, Errunza-Losg (1985) is closest in focus to our work.
Their work both models and tests the partial segmentation specification as a genera case, which
embodies integration and total segmentation at its extremes. Effectively, we generdize their CAPM-
basad gpproach within the unified beta pricing construct of Connor (1984).

Inthe"Findings' column of Table 1, we have underlined the study findings that have rgjected the
integration hypothess. Among these studies, CAPM and factor or arbitrage pricing modd tests have
been conducted. More than haf of the tabulated studies regect integration, while the other studies either
maintain integration or support some mix of the integration and segmentation dternatives. These results
clearly show the need for a specification that encompasses both integration and segmentation across

sngle reference asset-based and multiple factor-based pricing models.



We divide our trestment of internationd financid market partid ssgmentation into five sections
and an gppendix. The firgt section develops an internationd partially-segmented markets asset pricing
modd. This gpproach, which is based on norma return and/or quadratic utility assumptions, has been

used previoudy in the internationa capital asset pricing modd literature.

In the second section, we augment this andyss, and congder implications of both ‘well-
diversfied investors [Connor (1984)] and factor portfolio trading redtrictions.  The third section
contains an example of the modded phenomena. The fourth section extends Connor’s integrated
market factor pricing model framework to the partidly restricted market case. Section five concludes

the work, and our appendix specifies the example decision problem and its solution method.

1. AnInternational Capital Asset Pricing Mode

Among many potential dtratifications, we segment the world into a domestic country and the rest
of the world. We cdl the rest of the world the ‘foreign country.” Across the domestic and foreign
countries, we differentiate both investors and investments.

Investors domiciled in one country face restrictions on the investments that they may make in the
other country. These redrictions differentiate investments by their ownership clienteles. domestic, D,
and foreign, F.

Across domedtic and foreign investor clientdes, four investment subsets are identified:
domestic, domedtic-internationd, foreign-internationa and foreign. These investment sets are identified
by the subscripts D, Ip, | and F, respectively.

The dlocation vector for investorsin acdlassi is characterized as follows;

q = {qg qlclf::) tiqf_ﬁ}q:for i=D,F.



International market restrictions can be characterized by condraints on these dlocation vectors. We
have predominant interest in three cases segmented markets, partidly-segmented markets and
integrated market.
For segmented markets, cross-country investments do not exist:
qD = {qé) quOd: 0¢}, qF = {Od: O¢ Qflf:: qéz}
For partidly-segmented markets, domestic and foreign investors may buy and sdll both sets of

internationd invetments:

qQ = {QSD o o 0¢}qf q = {0¢ af o Q§}¢

For the integrated market, dl alocation vectors are unrestricted:

qQ = {qéjquqff de}qf q = {q§ of af QﬁF}q:

With regard to the potentia costs of investment redtrictions, the predominant pricing implication
is identified with margind investors for each invesment sat. If foreign investors can buy domedtic-

internationd investments without restrictions, then the associated investment demands (g ::D) sidy the

foreign investors margind conditions. In this eventudity, a reference pricing portfolio for domestic-
internationa investments will include the foreign investor's holdings.  Furthermore, the impact of foreign
investmend demands for domedtic-internationd investments will adso impact purely domesticdly-hed
investments. Hence, the return structure of domestic investments is both directly and indirectly related
to foreign investment returns.

If foreign investors are redricted in buying and sdling domestic-internationa investments, then

only domegtic investor demands enter the domestic investment reference pricing portfolio. In this case,



potentia restrictions on domestic investors purchases and sdes of foreign-internationd investments are

relevant. If unrestricted, then the domestic investment reference pricing portfolio must include domestic
investors holdings of foreign-international investments ( g PF ).

The differences between the integrated, partialy-segmented, and segmented market cases are

determined both by the relative capacity of investors to buy the international investments (indicated by

qu and qlDF) and by the underlying stochastic factor structure of returns.  Particularly, globaly-

traded factor portfolios may subdtitute for restricted security trading.  Together, both security specific
restrictions on investors and factor dructure differentiate the partialy-segmented market from its two
extrems, complete ssgmentation and full integration.

Under our investor attributes and market structure definitions, we derive an international CAPM
in four sub-sections.  decison problem statement, aggregation, partiad segmentation case, and factor
Sructure implications.

1.1 Thelnvestor's Decision Problem
For thetimet to time T period, representative foreign (i=F) and domestic (i=D) investors solve

the following consumption-investment problem:

Max U Twi(t) - G'p0] + &g-g p(st) U [d(OK(sT)] 1)
{di} st. |50 £ K0
qi(t) the beginning of period investor i dlocation vector, which is partitioned into unrestricted

and redtricted investments as {q'u (1), qiR (t)} , respectively.

ul the investor i utility function, U >0, U' <O.

wi(t) units of wedth owned by investor i a timet, which may be dlocated to consumption,
ci(t), or to invesment in asubset of the n investments, gi(t), wi(t) = ci(t) + gi(t)'p(t).



Wi(ST)

p(t)
ci(t)
X(sT)

a(t)
&sT)

f(sT)

e(sT)

X(sT)

a(t)

§(sT)

units of wedth o_wned by i_nv&stor i atimeT in date s, which will be dlocated to future
consumption, [C(s,T), = g'()&(sT)]. To smplify notation,

E[WIT)] = 851 p(st) U[dOXET)].

the price vector a timet for purchasing one unit of each of the n investments.

initial period t consumption of investor i, equaling Wi(t) - gi(t)'p(t).

the cashflow vector received a time T in State s (of Stotal states) from owning one unit
of each of the n invesments:

= a(t) +esT) 2)
= a(t) + bf(sT) +e(sT) 3)
To smplify notation, E[x(T)] = & §:1 p(st) x(sT)

the expected cashflow vector for the n investments.

the state-specific (composite) cashflow error. To smplify notation,

Ele(M] = & 53 p(sh e(sT)

the n x K dimensioned factor-weighting matrix, which is partioned into domestic and
world factor components, [bd, b%].

the K-dimension zero-expected vaue and time T factor innovation vector in state s.
The factor vector is partioned into domestic [fd(sT), 1x Kd] and world [fV(sT), 1 x
KW] factor subsets (K = K9+ KW). The general covariance matrix is
D:[ Daq gdW . To simplify our discussion, we assume that the world factors

wd WwW
incorporate al common factor components with the domestic factors, and an orthogona

. . . D
domestic and world factor covariance matrix results. p = [ gd DO l
ww

the idiosynactic component of the composite cashflow error. To smplify notation,
Ele(N] = & 51 P(sh e(sT)

an ny subset of the investment cashflow vector, j = D.Ip,Ik.F.

X(sT) = [xp(8T) X (ST)'X (ST) XS T)T-

x(sT)=a;(t) +§(sT)

x(sT)=a; (t) + bjf(sT) + & (sT)

an y subset of the investment expected cashflow vector, j = D,Ip,I.F.

a( =[ap(®.a; (0'a, 0'aOT-

an ny subset of the investment cashflow error vector, j = D, Ip,I.F.

&sT) =[ep(sT) . (sT).e (ST)e(sT)T"



an subset of the beta factor weighting matrix, j = D,Ip,Ig,F.

b(t) =[bp®)'.b, (1), b, (1), DT

ann subset of the the idiosynactic component of the investment cashflow error vector, j
=D,IplgF.esT)=[ep(sT), e |D(s,T)', e |F(s,T)', e(sT)T.

an 1y subset of the investment price vector, j = D,Ip,IF.F.

p®) =[Po®’, P M), PO PO

the aggregate beginning of period alocation vector for the ) invetmentsin investment
subset ] = DIp.IpF a () =[ap®)' a0 a0, a=OT-

the upper and lower bound (vector) congtraint on the restricted investment set.

the investor subset i owning (unrestricted for) investment j, i=D or F and j= D,Ip,I,F

the number of investorsin set mlj
The first order conditions for the unrestricted investments are
. S “
U @®)pt) + & p(st) UTdOKET)] X(ST) =0 2
=1
And for regtricted investments,
. S “ .
U'@@pm + & p(sh U@ xS+ Tr=0 5)
_ s=1
Where 'IJR is the g vector of congraint multipliers, with g being the number of restricted

investments (Ng<n).

Substituting for the expectation or the product of margina utility and the investment cashflow,

equation 4) becomes

U (@®)p(t) + coU T &mMIx(m)] + E[U' [qixm)] a(®) =0 6

1.2 Aggregation

In order to derive the aggregate margind condition that applies to the investment return vector,

we may make one of two assumptions. investors have quadratic utility and/or returns are distributed



jointly normd. Both of these assumptions imply that only the first two moments of the joint returns

digtribution are rdlevant for investor decisons.

Under normdlity, aggregation follows Rubingtein (1973). Inthiscase,

cov[U [dO&MIX(M] = -E[U AR ]cov (T x(7)] 0

Under quadratic utility, the aggregation conditions follow Rubingein (1974):

U[wi(sT)] = bid()&(s,T) - c[q'OK(sT)]? 8)

The c coefficients, which are associated with the squared wedth term and risk aversion, are
assumed to be equa across investors.

We posit both of these cases to highlight the continuous-state returns distribution and discrete-
date returns digtribution cases that yield our fina specification. These two cases are andogous to the
limit and finite economy cases anadlyzed by Connor (1984). With investment redtrictions, this less
generd framework is useful to congruct an example of the type higtoricaly evaluated in assat pricing
tests. We use this specification to link the redtricted factor pricing model with the restricted investment
capital asset pricing model. We treat the generd casein section 4.

To proceed, we assume that buying and sdlling a riskless investment, identified by the subscript

0, ispossible. Therefore, e5(sT) =0for dl sinS1 Wehave

i it
U [ci()] Po(t) = E[U [di(O&(T)] 9
Subgtituting this quantity into the unrestricted first order condition, 6), we apply our norma

returns distribution or (aternatively) quadratic utility assumption. (In the covariance definition, the drift

components [a (t)] of the return vector [r(T)] are constants, and drop out in both cases))

1 Chamberlain and Rothschild (1983) treat the single economy case in which the risklessinvestment is available only in
the large limit economy.



Under the norma returns distribution assumption,

p(t)
Py (1)
For the quadratic investor utility case, amore particular specification results:

e[V wicr)] [a @) 221 - E[U" wicry)] cov{aitye(T).e(m)] = 0 10)

E[U'wi(T)] = b - 2¢E [wi(T)], and E[U" wi(T))] = 2

On rearranging equation 10),

lia() -

p(t) 1 _ i

(VL G QLS 11)
1= [U' wi(r)] / E[U wi(m)]

In order to derive the aggregate pricing relation, we recognize that unrestricted investors set

prices. Therefore, we aggregate each dement of the first order condition vector over the set of
domedtic (i=D) and/or foreign (i=F) investors unrestricted (at the margin), mlj, in holding the respective

investment, j. Note that the set of unrestricted investors differs across investments?.
We aggregate over the first order conditions of investors holding an invesment j. Three
investment-type associated aggregates are of interest for j={D, I, I and F}: prices of risk, reference

wesdlth portfolios and investment dlocation vectors.

1= a4l

] ]
il {mjD mJF}
wj(sT) = gj()¢(sT)

qj(t) = adw
iT{ JDmJF}

2 Ppositive definiteness of each representative investors unrestricted investment cashflow covariance matrix provides
sufficient second order conditions.



Therefore, each investment class price of risk, | j, and reference wealth portfolio, w(T), may

differ.

_ p;j(t) _
1j [aj(t) - m] = cov [qj(t)e(T).g(T)] for dl j. 12)
(0]

From both a theoreticd and empirical perspective, pricing relation 12) is vacuous. Each
investment is priced idiosyncraticaly. If we are to add content to this modd, then some cross-
investment price of risk and reference pricing portfolio weight redtrictions are necessary.  Our

hypothesized investor attributes and market structure provide these redtrictions.

1.3 Partially-segmented Market | mplications
The partialy-segmented mode includes both the full integration and complete segmentation
models as its extreme sub-cases. Hence, we focus our mode development on partialy-segmented

markets.

Given our definitions of investor attributes and market structure, we identify four investment
pricing relations. These equations are redtrictions on the fully idiosyncratic pricing relation, 12). The

resrictionsfal on the prices of risk, | j and the reference pricing portfolio weights, g;(t).



The four redtrictions associated with each investment set are the following:

Investment Set Price of Risk (I {) Reference Portfolio Weight (g;(t))
Domestic ) pb = a q (t)
Fmo iT{mB}
| = o i o 1
Domestic-International D al dip®) = a CII (t)
1) WD F
|I{mID,mID} i mllD ,mIFD}
| = o i ° i
Foreign-International ' ) al aie(t) = a qI (t)
|I{mIF mlF} i mIDF,m::F}
Forei | F= é | i o) I
reign o M= a q ()
il {mF} .

Subdtituting from these definitions into each cross-section ration, 12), and dratifying by invesment
type:

HENGE pj(t)/po(t)]:cov[qj(t)¢e(t),ej (t)| forj=D, Ip, Ig, F 13)

With the investors reference portfolios being traded, we stack these four equation systems. To

aggregate these pricing rdations, we identify two pricing relations for the two representative investor

clientdes domestic and foreign. For the domestic investor dlocation, qD(t), margind condition 13)

must be satisfied for domegtic investors alocations (j= {D, Ip, I} ).

1°[a;()- pj(t)/po(1)] = cov[aP (t)%e(t).ej(t)] fori=D, Ip, I 13)

-10-



Premultiplication of both sdes of this vector equation by the trangpose of the domedtic

alocation vector solves for the respective price of risk:

D _ var[q° (t)'e(T)] 14)
q° (tya(t) - a° (typ(t)/py(t)

We subgtitute this quantity into equation 13):

J(t)-p’—() [ (tya(t) - q P 'p(t)/po t)}cov[qD(t)de(T)q(T)] forfl {DJIDJE} 15-9)
o(!) var[qP (tye(T)

Anadogoudy, we define the foreign investors margind conditions:

J(t)-p‘—() { (Ha(t) - qF(t)p(t)/po(t}cov[q':(t)de(T)eJ(T)] forjl {IDIEF}  15-b)
o(t) varl gF (t)e(T)

Redefining these cashflow-pricing relations as expected return relations,

eli]- o0 =] nw)s]  i{pipir 16-9
el 0] 1 = (E[iF )] o) ii {IDJEF} 16-b)
fy (T) = ajk(t)+bjk;jf<s(’$)+ejk(s’T) -1 for il {DIDJFF}, k={L,....n}
(T) = 16, (Tt (T)}q:’ fi{DID.IF.F}

(1) = {ro(Men, (M, (M &
olt) = pol(t) i

r;(T) = qi(t)¢r(T) i=D,F
a () = q(0%(1) =D F
eip(T) = qi (t)¢e(T) i=D,F

-11-



jk

T varle(T)]

o cov[e,(T).e, (-] i=D, i {DIDJF}, k={1,...n}

i=F, jl {ID.JFF}, k={1,...n}
. _ Y ( R
B = {B'_¢,...,B' _¢} i=D, ji {D,Ip,IF}
J 1 n;
i=F, jl {ID.IE.F}
In equation 16) one variant of the partially restricted international CAPM is sated. In thisform,

the redrictions imply that different ‘locad market’ reference-pricing portfolios are necessary. These

reference-pricing portfolios are the aggregate wedth portfolios in a local market. The loca reference
. . D F . : .
pricing portfolio returns are rIO (T) and rIO (T) for the domestic and foreign markets, respectively.

Under the partiadly-segmented CAPM, a set of dternative pricing hypotheses result. These
hypotheses are differentiated by investor attribute and market structure definitions.  Under complete
segmentation, only domestic investments enter the domestic reference pricing portfolio, and only foreign
investments enter the foreign reference pricing portfolio.

Under partia segmentation, investors adjust their investments to account for their access to

internationa investments. Hence, unrestricted internationa investor alocations (q:DF for the domedtic

market and quD for the foreign market) add to the reference-pricing portfolios. As a result, two

pricing relations must be satisfied for the internationaly traded investments (Ip,Ig). Under integration, al
investments enter the reference pricing portfolio, which is the world market portfolio, and al investments

are priced by asingle globa CAPM.

1.4 Factor Structure Implications

Our market factor structure and factor risk diversification implications follow the work of



Connor (1984).3 To develop linear pricing models that admit market restrictions, we proceed under
our two previous sets of conditions: normally-distributed returns and/or quadretic utility.

For the two investor clientele pricing rdations, 15), a factor-based cashflow definition, 3),

implies the following:

eh(sT) =blf(sT) +€h(sT) by = g (Wb, e m = o' (&) foris{DF}  17)
When the reference pricing portfolios are not wel-diversfied, locd market CAPM andysis

necessitates identification of the reference pricing portfolio. The Connor factor pricing approach cannot
be applied.

For the CAPM, less than full reference-portfolio diversfication implies the following:

i i i2 .

Var[e,(T)] = b, Db + Se. for i={D,7} 18)
.2 i

Sep = var[ep(T)]

. . 2
Cov [e'p(T),e(T)] = lo'p Db; +b_,s, for i={D,F}

€8] p
i i2
beeljo = cov[ep(T), e(m)] / sep

3 Insection 4, we develop a Connor-like restricted markets factor pricing model. The pricing implications depend

upon the factor structure of restricted and unrestricted investment returns and investor access to the associated
investments. These implications are also present in our hybrid model. Furthermore, afully factor-based model will
be indistinguishable empirically from certain specifications of the factor-augmented CAPM that we develop. The
multi-factor approach begins with Merton (1973) and Ross (1974, 1976). Subsequent developments include Brock
(1982), Huberman (1982), Chamberlain (1983), Chamberlain and Rothschild (1983), Dybvig (1983), Grinblatt and
Titman (1983) , Bossaerts and Green (1989), Connor and Korajczyk (1989) and Bansal and Viswanathan (1993).
Shanken (1987) provides an alternative approach..



On subgtitution into the CAPM equation, 15)

ORI
(). D

a;lt) - m:bng, il {D,IpJF} 19-a)
pi(t)  * * -
a;(t)- m =b; g, it {IDJE.F} 19-b)
g:;i . . i¢
. . b
£ I £ | o ap () ph(1)/po(t) || PPp
b’ _[bj.beejp] anclep(S,T)gi =| gy, P /2 2

b, Dby +st, || Se

p p

_glep_

The gamma () parameters are functions of aggregate quantities done. For unconditional

CAPM tedts, these parameters can be treated as constants. However, the reference portfolio must be

identified in order to calculate the beep coefficient. If this portfolio is known, then this *factor’ model
i

and the corresponding CAPM, 15), are equivalent. Of course, idenfication of the reference pricing
portfolio implies identification of this reference portfolio resdud risk.

If the reference-pricing portfolio residua risk is assumed to be ‘well diversfied' in the Connor-
sense, then pricing reaionship 19) smplifies. A reference pricing-portfolio is well-diversfied when it is
spanned exactly by the factors.

2. '"Wéel-Diversfied' Reference-Pricing Portfolios

If reference-pricing portfolios are well-diversfied, then the undiversfied risk, e:D(S,T), in

equation 17), equals zero.4 The scadar variance of the reference portfalio return is the factor loading

beta matrix-weighted factor covariance matrix, D.

Var e, (T)] = by Dby for i={D.F} 20)

4 Wei (1988) suggests augmenting the factor set with the market portfolio as a means to induce the well-
diversified investors and exact factor pricing.

-14-



The covariance vector is the following:
Cov [e,(T).&(T)] = by, Db, for i={D,F} 21)
Under these assumptions, the presence of a factor dructure for returns necesstates
congderation of internationd investor activity to arbitrage across markets. Since we have assumed that
the reference pricing portfolios are well-diversfied, Connor's factor pricing mode results apply.
Investors positions will be constructed from linear combinations of 'locally well-diversified' factor mutua
funds and the riskless invesment. Therefore, internationd investors ability to trade any factor mutua
fund across markets (either directly or by portfolio formation) implies that the associated globd factor
prices of risk must be equa across markets.

To better motivate our discusson on this point, we define two orthogondized factor sets:
d.
domestic investment-related, f ', and al investment-related, fV; for both domestic (i=D) and foreign

d.
(i=F) investors. The associated risk pricesare g ' and gV, respectively.
The factor pricing mode isthe following:
AL 1T éon ) d w;
€a;(t) U €epi(t)/p(t) U bl bl

&, ()0~ &, /(MU= | 0 b | <
B (OF Er (D/peMP | o pw

Ir
g - U aL,u)-_pip(t){po(t) opit -
€ O bp Dby P

Note that the gammas (factor risk prices) are functions only of aggregate quantities. These

2o
(@) C_/

for i={D,F} 22)

>

factor risk prices are differentiated in a loca market by the reference pricing portfolio factor betas.

Such afactor pricing relation requires identification of the exact factor set. If we are unable to identify

-15-



the reference-pricing portfolio, then this linear security pricing relation holds when the reference portfolio

return is spanned by the factors.
With well-diversified alocations, Var [e'p m] = b'p D b'p¢ , equations 23) and 14) together

imply the following factor risk prices®

g :Db'p /| ' fori={D, F} 24)

i .
S Given risk aversion (I " >0) and nonsingular factor risks (Dis positive definite), afactor price (d) is nonzero if and
i (
only if theinvestment's marginal investor cannot fully diversify the factor risk ( bp 10

To increase the power associated with testing factor model specification 22), we can follow Shanken and
Weinstein (1990). They suggest incorporating the pricing relation on any traded factor portfolios. For these
factor portfolios, the associated b coefficients are one for the associated factor risk premium and zero for the other
factor risk premia.

We write afj(t) asthe drift vector for the traded factor portfolios (availableto investorsin classi). Wealso
partition the factor risk premiainto traded and non-traded subsets, which are indicated by T and N subscripts,

respectively, g= {gT, gN} . If wesimilarly order the beta matrix, bj =[by. by [, then

o Pi(O/Po(0) & a, (0P (1)/po(1)
a (1) [~ [ ;i (0/p(t) | =] by ' ! for i={ D,F} 25)

D gN
a|F(t) P|F(t)/po(t) l9|

i
E



Pricing equations 22) [and 25)] reman locd market pricing relations.  Without further
gpecification, we cannot identify the cross-market factor price rdationships. Clearly, and as specified in
equation 22), any world market factor must be priced equaly across markets. As a result, globd
market clearing must equate the globaly priced factors, equation 23). No such restriction gpplies to the
purely domesticaly traded factor prices, and their prices will, generdly, differ. In the next section, we
congtruct an example to highlight this fact. In the subsequent section, we prove the generd case in

which our example supplies a needed contradiction.

3. An Example

To focus and illudgtrate the results of the previous section, we have congtructed an example. The
exampleisoutlined in Tables 2-4. At thetop of Table 2, the cashflow generating process is defined (as
in equation 3). There are four cashflow components. expected cashflow, factor betas, factor
innovations and idiosyncratic cashflow innovations. A discrete Sate-gpace is defined, and this date-
pace satisfies the conditions defined in Connor (1984) for awdl-diversfied finite economy equilibrium.
Paticularly, the cashflow innovations are mean zero, diversfiable and independent of the factor
innovations.

Among investments, the firgt foreign (F1) and domestic (D4) investments are relatively high-risk.
This risk comes from two sources the high variability of investment specific innovations and ther
relatively high betas. To differentiate the investor opportunity sets, the riskiest foreign investment has a
higher expected cashflow (10) than the riskiest domestic investment (4). The two internationa

investments (11 and |5) have both moderate risk and expected cashflows.
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The remaning domestic and foreign invesments (D and F») sarve as diversifying investments.
Their invesment-gpecific cashflow innovations are congtructed to offset the idiosyncratic innovations in
the other invesments. Thisinvestment cashflow innovation congtruction is outlined in the gppendix.

The second domestic investment (D) diversifies domestic investors who hold the first domestic
investment and the two internationd investments.  Analogoudy, the second foreign investment (F»)
diversfies foreign investors who hold the firgt foreign investment and the two internationd investments.
Both diversfying investments have moderate idiosyncratic risk and no factor risk.

Table 3 presents the totd cashflow covariance matrix for Sx investments and two factors.
Additionaly, we note that our orthogond factor innovation and investment cashflows sructure will have
no implications for our main results.

Table 4 characterizes our two investor sets, the associated investment opportunities and the
market-clearing results. To ensure that both CAPM and factor economy equilibria are feasible, we
assume quadratic utility as suggested by Dybvig and Ingersoll (1982). The specific utility functions are
defined at the top of Table in Pand A:. To derive market-clearing, we create a pareto-optimizing
super-investor who solves an equdly-weighted utility function for representative investors in the two
countries® Coming to market, the domestic and foreign investors have equal holdings of the traded
invesments and they each own al of their domestic market-specific invesment. These initia alocations
areindicated in Table 4: PanelsB and C.

We consider two market clearings. In the first market, the diversifying invesments (D5 and F)
are not traded. As a result, the associated economy is not well-diversfied. The optima investment

dlocations are listed in Table 4-Pand B, and the associated investment and factor-mimicing investment

6 This approach has also been implemented by Dumas (1989).
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prices are liged in Pand D. Among these invesments, the riskless invesment and the internationa
investments are unrestricted investments and are traded by both domestic and foreign investors. Hence,
the prices of these commonly traded investments are equivadent for both investors.

In this restricted markets case, investments that do not directly trade or indirectly trade through
factor portfolio subgtitution in both countries have different prices. Because restricted investment prices
are et by the investors who may own them, the foreign investment (F4) and domestic investment (D1)
prices are set by foreign and domestic investors, respectively. The two different prices that are listed for
the redricted investments by domestic and foreign investors are the unrestricted price plus the
investment restriction shadow price.

Of greatest importance are the costs of the factor portfolios. We see that the costs of the
domestic and world factor portfolios differ across countries. (Note that the factor costs are negative
because the factor innovations have zero expected vaue and are postively corrdlated with end of
period wedth.) Anaogoudy, Tae 4 - Pand E reports the undiversified market risk prices. Given two
different investment opportunity sets, the market prices of risk differ across countries. Consstent with
the differeing factor costs, the market clearing factor prices of risk differ dso.

The wdl-diversfied economy caseisdso highlighted in Table 4: PandsC, D and E. The Pand
C and D reaults for the well-diversified economy are anadogous to those dready discussed for the
undiversfied economy. In our restricted investment context, the most important results are found in the
last two columns of Pandl D.

With a well-diversfied market structure, world factor-mimicing portfolio codts are equivdent in

both countries (-0.05). Nevertheless, and even though the domestic factor is the same in both domestic
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and foreign countries, the domestic factor-mimicing portfolio costs differ across countries (-0.075 and -
0.08, respectively.)

Clearly, (localy) wdl-diversfied market factor prices may differ across redtricted internationa
(or interregional) security markets. Findly, Table 4-Pand E aso summarizes three sdlient characteristics
of our locally well-diversified economy: heterogeneity of locd CAPM prices of risk across countries (| @

# | T), homogeneity of unrestricted factor risk price (g") across countries and heterogeneity of restricted

factor risk prices (ng L ng ) across countries.

4. The General Case

With our multivariate norma digtribution or quadratic utility assumption example, we have
shown how Connor's (1984) Unified Beta Pricing Theory trestment of Ross origind mutud fund
separdion and arbitrage pricing theory can be extended to the partialy-segmented (internationd)
markets case.  Connor’s work treats both finite factor economy and limit economy cases. As our
example has afinite investment 4, it is a finite factor economy specid case. (Our example dso has a

finite state space).

Connor’s results are based on the availability of ariskless asset, absence of arbitrage and weak
utility restrictions (U'>0 and U’<0.) Importantly, his results gpply directly to the case of ‘well-
diversfied’ investment sub-markets. To focus on this issue, we restate the Connor assumptions in the

context of our two investor (domestic and foreign) clientdes’. For the finite factor economy,

(F1) There are m invedtors, dl of whom have risk-averse, von Neumann-Morgengtern utility
functions, i={D,F}.

7 With Ross and Walsh (1983), Solnik (1983) and |keda (1990), we assume that all currency risks are exactly spanned
by factor portfolios.



(F2) There are nl (:ni+n|D+n|F)risky asxts with per-share payoffs obeying 3), and

([ T eism
V' =g |eig (sT) | e (sT)| | and E(t(sT)f (sT)¢) exist for i={D,F}.
ez (sT) | elp(sT)

(F3) Thereexistsariskless asset with per-share payoff 1/pg(t).

bj bj ' ej(s,T) ej (s,T) ¢
(F4) bip | |PIp Jand El|eip (sT) | eip (sT) Jarenonsingularfori:{D,F}.
big || bIg elp(sT)| erg(sT)
ej(s,T) )
(F5 e e|D(sT)f(s,T)J =0, for i={D,F}
eIF(S’T)

(F6) Economy i hasalocd competitive equilibrium for i={D,F}.

For the limit economy,

(L1) There are m investors, al of whom have risk-averse, von Neumann-Morgenstern utility
functions, i={D,F}.

(L2) There arethree countably infinite collections of risky assts, j = {D.{1 5 U1 }.F}.
i -2

el (s,T) eini (s,T) ’
vV ' =g|e'D(sT) eI”E')D (sT)| [ with Nj =nj +n +n; _ fori=(DF}.
_ en'FF (sT) | eIn'FF (sT)

and E(f(s,T)f(s,T)¢) existforevew{nD,mD ,n|F},{nF,n|D ,n,F}.

(L3) Thereexigtsariskless asset with per-share payoff 1/pg(t).

N\

¢
b b
| | N.
Nip Nip i . lar for i=
(L4 le le and V  arenongngular for i={D,F}.
bn|F bn|F
e JL7IF ]

eini (s,T)

(L5) EeInIIDD(s,T)f(s,T) - 0 i={D/F}.

n
&g (ST)
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Among Connor’s four theorems, the third (linear pricing) and fourth (finite economy and limit
economy isomorphism) theorems provide the bass for our pricing result.  Equation 22) defines the
factor pricing modd in excess expected cashflow terms.  Following Connor (1984), we redtate this

relaion in terms of price:

d W
pi (t) aj(t)y |[b' bl d.
Pip (1) | = Po(t) aj (- 0 by {gw} fori={D,F} 26)
pig (1) a ()| 0 by g

Theorem: With localy well-diversfied portfolios,
1) Theworld factor prices (g"V) are equa across investors and markets.

2) Thedomedtic factor prices are not equa acrossinvestor country clienteles or markets
(ng 1 ng )
Proof: With locdly well-diversified portfolios,
1) Given our factorization of dl common factor risk into the world factors, the globdly traded

investments price the world factors. By Connor's (1984) Theorem 3, globally traded

investments must trade for the same price accross domestic and foreign markets:

D dD = _ dF
Py (t) = p, (t)[a” (t)- [0 bli ]lst :D =Py (1) =P, (t)[ali (1)- [O bIi ][;]WF ]]

for i={D,F}. Therefore, gWD — gWF.

2) Congder the @) finite economy and b) limit economy cases:
a) In the finite economy case, assart that domestic market factor prices are equd:
(ng - ng ) . From section 3), our example provides a contradiction.

b) By Connor's Theorem 4, alimit economy isomorphic to the finite factor economy exigs.

From case @), contradiction.



5. Conclusion

As long as internationa investors are free to arbitrage across a rediricted set of internationa
investments that embody common factors in their returns, the associated factor prices of risk must be
equal across markets. However, common factor portfolios that are ‘uncommonly’ traded will have
factor prices that are not necessarily equa.8 This statement is true even if the redtricted domestic
investment factors are equivalent to the restricted foreign investment factors.

Without a mechanism to arbitrage across the redtricted factor components of domestic and
foreign investment returns, cross-country factor prices will differ (except by chance). Furthermore, the
finite economy pricing relaions that we have spedificdly identified will be indisinguishable from the
parametrically equivaent ‘locally” well-diversfied limit economy case.

To re-emphasize the difference between the finite and limit economy cases, we quote Connor
(1984 - p. 28): "In the finite case, assat supplies must be in a particular proportion such that
idiosyncratic risks exactly cancel out of the market portfolio. ... Inthelimit case, ... . Asset supplies
need not be in any specid ratio. Rather, the supply of each asset must be 'very smdl’ (infinitesmal) on a
per-capita basis”" Clearly, the finite case serves as a useful congtruct for andyzing the characteristics
and comparative gatics of the more tenable and gppedling limit factor economy case.

With regard to redtricted internationa CAPM specifications, much extant empirical work has
been based on complete market segmentation or market integration hypotheses. In many cases, the
mixed result that multiple market indices are relevant for pricing investments across countries is found.

To the extent that these test market index portfolios are recast as market factors instead of

8 |f the factors are not orthogonal, then the factor components idiosyncratic to the domestic and foreign markets will
be priced differently. All common factor-related components will be priced equivalently across countries.
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representative market portfolios, then the test results may be consstent with the partid market
segmentation hypothes's.

Our results dso indicate that any cross-country investments invadidate use of the domestic asset
market portfolio as a reference pricing portfolio.  Since domedtic investment in foreign country
investments must enter the domestic investors reference pricing portfolio, market indices such as the
S& P 500, FTSE 100, MSCI or World Bank emerging market country indices are not sufficiently broad
to beidentified as globd reference pricing portfolios.

Linking locdly well-diversfied reference pricing portfolios with factor structure limits the degree
of internationd investment pricing heterogeneity. Though the factor prices of risks that are uniquely
embodied in restricted domestic and foreign investments will not be the same, the factor prices of risks
that are embodied in globdly traded securities must be equa across dl investment sets.

Findly, our results shed some light on the country fund and futures (index) markets. The
issuance of particular country funds and/or futures contracts can have significant impacts on expected
equity returns. To the extent that country funds and futures change traded factor structure across

countries, then both investment and factor prices will be affected.
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Appendix: ldentifying aLocdly Well-Diversfied Invesment Cashflow Set

We specify two investor classes: domestic and foreign. These investors are aggregated within
their 'home countries and embody quadratic utility for two periods of consumption.  The key
development of our example is identification of a market clearing consstent with locally well-diversfied
invesment portfolios.

The well-diversfied set of investment returns is created conditiond on an equaly-weighted and
joint Pareto-optimal expected utility optimization across both ‘investors.®  In the optimization, the return
innovations for the incrementa investments that provide diversfication are endogenous to the market
cearing. This market dearing is defined as the optimum of the following weighed quadratic utility
maximization problem:

Max

(B a0, g 45 ¢ (1)- ¢ ()2+45°Elw! (T)]- Ew' (T)?]

o (1).0(0)} =B

¢'(h=w' (1)-g' ()p(1), w'(T)=a' (1)%x(s)
wP (t)=8.360, wF (1)=9.731
The necessary well-diversified error space is constructed from discrete and uncorrelated factor
and return innovations. These joint-binomindly digtributed innovations are congtructed by extension of

the three-dimensiona date variable sysem developed in Amin and Bodurtha (1995). The binomid

seeds for the innovations are uncorrelated, mean zero and variance one. This innovation state space is

the fallowing:
Retun\State (1 |2 |3 |4 |5 |6 |7 [8 |9 (10 |11 |12 |13 (14 |15 |16
F. 1 1 1 1 (1 (-1 (-1 -1 |-1 |-1 (-1 |-1 1 1 1 1
L {2 (1 (-2 |-1 |1 |21 |-1 |-2 |-2 |-1 |1 1 (-1 |-1 1 |1
L {2 (1 (-1 |]-1 |-1 |-1 |1 |1 |-1 |-1 |1 1 /1 |1 |-1 |-1
D, 1 |-1 1 |-1 1 |-1 1 |-1 (-1 1 (-1 1 |-1 1 |-1 1
|1 |-1 ({1 |-2 -1 |1 |1 |2 |1 |2 |21 |1 |1 |1 |11
i 1 |-1 (-1 1 1 |-1 (-1 1 1 |-1 |[-1 1 1 |-1 (-1 1

9 This approach has also been used by Dumas (1989).
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We define the firgt four rows of thisinnovation meatrix to be the matrix i.
To generate the return innovations, these binomid innovations are weighted by their sandard
deviations and the lower diagona Cholesky decompaosition matrix of the following correlaion matrix:

Corrdation Matrix
Return = Iy I D, f f* | Standard deviations
F; 1 0.4 0.3 0.4 0 0 0.8
I, 04 1 0.2 0.1 0 0 0.6
I, 0.3 0.2 1 0.5 0 0 0.2
D, 0.4 0.1 0.5 1 0 0 0.8
f 0 0 0 0 1 0 1.0
v 0 0 0 0 0 1 1.0

We define the corrdation matrix of the four investments (the first four rows and columns) to be
R, and adiagona matrix with the four associated standard deviations dong the diagona to be S. Since
the corrdation matrix R is pogtive definite, we may define its Cholesky decompostion: R=PP. We
caculate the four by 16 investment return innovation metrix, e, as the following:

e = P&

In the discrete finite factor economy case, the existence of locdly well-diversfied portfolios
requires that the two remaining locd market errors be linearly dependent on the other errors.
Specificdly, these errors will be related to the domestic and foreign aggregate investors portfolio
dlocations.

ep, = (€p,*dB, +ei,*dn +e1,*ar) ). er, =~ (er *dR, +&, *af; +ep,*df )
The investment cashflows are defined over the equiprobable sates, s={1.,...,16}:
xj(sT): aj ®+b jf(s,T) + € (sT), j =(F,Fyl1,15,Dq,D,),

Since two of the investment return innovations are dependent on investor alocations,
identification of a market-clearing dlocation and associated investment prices requires solution of a
recursve and, hence, nonlinear optimization problem. We solve this problem numericdly with the

GAUSS OPTMUM routine.
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The resulting cashflow sat stisfies the undiversfied and well-diversified pricing equations 19) and
23), respectively. Equivaently, the standard Shanken (1985) two-stage factor price regresson
recovers the specified parameters.

If one wishes to test partidly redtricted factor pricing models in this standard cross-section
regresson context, then a linearized three-stage procedure (following Gibbons (1982)) will be
necessary. Due to the more complicated errors-in-variable characterigtics for a restricted factor pricing
mode test, the associated two-stage procedure, which is appropriate for the integrated or segmented
market cases, is mispecified. The maximum likelihood procedure of Jorion and Schwartz (1986)
extends directly.
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Table 1: Internationa Financid Market Integration-Related Empirical Research

Authors (year) Countries Time-Series Specification FHndings
Solnik (1974) | BeFr,Gelt, Ja, | Eurofinance234 Unconditiond Evidence of pricing
Sd, Sw, UK European and 65 CAPM both domestic and
U.S. stocks: 3/66- .
4/71 weekly world betarisk
Stehle (1977) USand World MSCI for world Unconditional Neither US
index of Be, Ca, index components
Fr, Ge, It, Ja, Ne, and CRSP for US CAPM Segmented merket
Sw, and UK index: 1/56-1/75 nor World
monthly integrated market
rejected
Errunza-Losg | Ar. Br,Ch,Gr,In, World bank Unconditional No sgnificant
Ko, Mg, Th, US, country indices, P
(1985) 7i US CREPindex, CAPM _ re ectlgn of
constructing both |megra|m or
GNP- and market segmentation
value-weighted
world portfolios:
monthly 1/76-12/80
Jorion- Caand US 1040 Canadian Unconditional Segmentation with
Schwartz f]fﬁg'fj?rg;ei e CAPM residual Canadian
(1986) global beta-sorted market risk benq
portfolios: 6/63- sgnificantly priced
12/82 monthly
Cho-Eun- Al, Ca, Fr, Ge, 349 MSCI stocks Unconditional Equality factor risk
Senbet (1986) | HK ‘]Sli\'eog' Sw, | 1/73-12/83 monthly (cross-country premium etimates
’ return inter-battery) | isreiected for of
factor loading 30 out of 55
portfolios across 55 country pairs
country pairs
Whestley Al,Au, Be, Ca, Ibbotson- Unconditional No segmentation
De, Fr, Ge, HK, It, Sinquefield 1 :
(1988) Ja, Ne, No, Si, Sp, | month T-bill, Gov't consumption
&, Sw, UK, US bond, corp. bond; CAPM

CRSP20U.S. size-
ranked portfolios, a
USADR portfalio,
17 MSCI indices,
US consumption,
IFS spot and FT
forward currency
prices. 1/60-12/85
monthly
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Table 1 (continued)
Authors (year) Countries Time-Series Specification FHndings
Bodurtha- Al,Ca Fr,Ge Ja, | 263 MSCI stocks Unconditional Risk premia
Cho-Senbet UK, US and IMF-OECD (return & macro edimate equaity
macro factors: 1/73- . .
(1989) 12/83monthly | fector inter-battery) | maintained for all
factor loading country pairs
portfoliosacross6 | except Japan and
countries paired us
withthe U.S.
Bonser-Nedl, | Fr.Ja Ko,Me Ta | CRSP, Barron's Dummy varidble | Four of five premia
Bauer, Ned, Country fund | jrtervention andlysis | significantly differ
premiaover .
Whestley associated NAV of investment before and after the
(1989) portfolio: 5/81-1/89 | restriction regulation | regulation change
weekly changes
Gultekin,- Ja, US Industry-matched Unconditiona Segmented zero-
Gultekin- Jap’ﬁar:]‘gi an éllol 0 factor loading beta and factor
Penati (1989) Usfirms 1/77- portfolios - prices before
12/84 weekly structura break 1981, and no
(Wednesdays) with Japanese ggnificant
regulation change difference
12/80-1/81 subsequently.
Giovanni- BP, DM, SF DRI daily currency, | Conditional CAPM Reject CAPM
: depositsand U.S. 1 week FT Euro _ : P
Jorion (1989) equity index rates, CRSP index mar_ket price of Soecification
and Treasury risk and
investment data,; | GARCH(1,1)-X (x
7/74-12/86 weekly islagged local rate
innovation)
investment
alocation-weighted
conditiona
covariance
Hietaa (1989) Fi, world 25 Finnisn Unconditional 25% price
restricted and CAPM and beta | premium esimate
unrestricted stocks . . . .
andMSCl world | Tisk-adjusted price | for the redtricted
index: 1/79-12/83 | perpetuity growth stocks
monthly modd




Table 1 (continued)

Authors (year) Countries Time-Series Specification FHndings
Korgczyk- Fr, Ja, UK, US 4211-6692 stock | Time-varying factor 1974 dummy
Viallet (1989) returnsto generate | noifolio APT and | significant under
factorsand form .
four country single market factor APT (not for
specific sets and (CAPM) with CAPM) and 1979
onecommonsetof | ummy varigble dummy not
S‘Z&r:rrt‘:fsﬁg:‘:”e intervention analyss | Significant except
Ibboteon T-till and | Of 1974 and 1979 for France
inflation, and DRI Invesment
currency: 1/69- | retriction regulation
12/83 monthly changes
Cumby Ge, Ja, UK,US | MSCl returns: 1/74- | Condiitiond (latent | Mild rejecction of
(1990) 12/87 quarterly variable and model over whole
constant beta ratio) sample, but not
consumption rejected for 1980
CAPM sub-sample
Cumby-Glen | Al,Be Ca Fr,HK, | MSCI returns: 1/82- Unconditional Maintain integration
It, Ja, Ne, Si Sw, 6/88 monthly
(1990) UK. USand US CAPM
int'l mutual funds
Harvey (1991) | Al.Au,Be,De Fi, | MSClindices: | Conditiond CAPM | Differing edimated
Fr, Ge HK, It, Ja, | 12/69-5/89 monthly _ : : :
MaSi. No, No, marke_t price of prices or risk
NZ, Sp, d, Sw, risk
UK, US, world
Chan- Ja, US, EAFE Nikkei 225and | Conditional CAPM Integration not
. CRSP. 1/78- ) : :
Karolyi-Stulz 12/89monthly, and mar_ket price of rejected
(1992 MSCPI Japan and risk and
EAFE: 1/80-12/89 GARCH(1,1)
monthly invetment
alocation-weighted
conditional
covariance




Table 1 (continued)

Authors (year) Countries Time-Series Specification FHndings
Errunza-Losg | Ar Br,Cl, Gr,In, 833 USCRSP Unconditional Integration
Ko, Mg, Zi, US formed into 36 US :
(1992) and world beta. CAPM rejected, conij ete
weighted . segmentation
portfolios, and 381 rejected except Ar
EMDB stocks, IFS and Zi: mild
currency: monthly :
12/75-12/87 s_zegmentatl on
maintained except
India
Bansd-Hsieh- | Ge Ja UK, US 1 week Integrated markets | Equity modes not
Viswanathan andworld degg;‘:‘i‘;;??é , | unconditional linear, rejected,
(1993) week UST-bill and | conditiond linear | unconditiond linear
forward currency | and Unconditiond | model rejected for
returns, MSCI nonlinear APT tests |  interest rate and
stock indices, :
1/75-12/90 weekly by generd GMM currency re_tl_Jrns,
metric and Hansen- | and unconditiona
Jagannathan (1991) | nonlinear modd
distance metrci performs "best"
Bailey-Jagtiani | Th, US, world 27Mainand Alien Unconditional Tha AandB
(1994) ggjrk‘i t,:j‘dsg CAPM for Board share
worldindex, seT | differences of Main markets are
index, Bhat, and Alien Board segmented
information set gock returns
(trade-weighted
dollar value,
changein USand
Thai rates,
dividend yields
and rate term
premia): 1/88-12/92
monthly
Brown-Otsuki | Al.Au, Be, Ca, Fr, Ibbotson - Conditiond Generd mode
Ge, HK, Ir, It, Ja, instruments and : P
(1994) Ma, Ne. No, NZ. | factors (Japan yield integrated market speu_ flqatlon
SA,Sp, Sd, Sw, | spread, USyield APT maintained
UK, US spread, US
inflation and US
dividend yield),
residual factors
(US market, US
small stocks, UK
s/t bill return, yen
return)




Table 1 (continued)

Authors (year) Countries Time-Series Specification Findings
Cooper- Fr, It, Ge, Ja, &, LSPD equity Unconditional Mode specification
Kaplanis Sp, UK, US indicesand IFS | - AP\ associated | isrejected and,

priceindices: 1/78- . . . . : -
(1994) 12/87 monthly | esimates of implicit | - given conventional
investment levels of risk
retriction costs for aversonthe
aggregate investor | estimated costs too
holdings high
Bekaert- Cl,Co, Gr,In, Jo, | MSCI developed | Conditionad CAPM Significant
Harvey (1995) KO’T'\;aTr'\]"‘;iN" Cﬁ:ﬁ%yﬂ;%ﬁgz - market price(s) of integrated-
, emerging country : risk and segmented regime
1/76-12/92 monthly GARCH(1,1) switching
investment probability
alocation-weighted edimates
conditiona
covariance with
conditiond regime
switching (more/less
restricted)
trangtions by
logigtic probability
Bodurtha- Al, Fr, Ge, Indig, | 13 country funds Unconditiondl Country fund and
Kim-Lee gbg;v',\"%ﬁﬁ m;nk‘;aisn?;' aNtZdV’ factor pricing as30Ci ated NA\{
(1995) UK, US USCRSPand portfolio "betas
currency exchange differ donificantly
rates: 3/70-12/91 implying
monthly segmentation
Dumas-Solnik | Ge Ja US UK, | Local currency and | Conditional CAPM Currency and
(1995) world p;?;’o'lti% 'S_”g/e;‘o_ - market price of eqity portfolio
12/91 monthly | "SK augmented with integration
currency deposit maintained
prices of risk




Table 1 (continued)

Authors (year) Countries Time-Series Specification FHndings
Harvey (1995) | Emerging (Ar,Br, | EMDB sharesand | Conditionad CAPM Integrated
Cj'éﬁz’ ﬁro '%'af" '?ggvﬁo'\ges(;' and unconditiond unconditional
Me, Ni, Pa, Po, Ta, indi ces and CAPM withglobal | model rejected and
Th, Ve, Zi), Datastream G-10 and locd sgnificance of locd
Developed (Al, FX and Eurorates : information information
Au, Be, De, Fi, Fr, | 1/76-12/92 monthly
Ge, HK, It, Ja, Ne, SUGQESIS _ests_
No, NZ, Sp, Sd, segmentation in the
Sw, UK, US, conditiona tests.
world)
Suiz- Sw, world 19 Swssdud share | Price discriminating | "world betas don't
Wasserfallen (unrestricted/restri restricted and matter ... indicating
cted) classfirms, . A
(1995) MSCI worldindex: | UNTesti cted share segmentetion
1/85-12/89 weekly issuer to mean-
variance optimizing
investors
Bekaert-Urias | Country funds 37UKand43US | Conditiona test of Incremental
(Au, Fr, Ge, Ir, It, country fundsof | : : ;
(1996) 2.5, S, UK), which 232nd 19 |mmd gansto benefitsto UK
IFC investible are, respectivly broader investment Countr_v funq and
indices (Ar, Br,Cl, | emerging market by Hansen- IFC invedtible
In, Id, Ma, Me, invested, and 12 | Jagannathan (1991) portfolios
Ph, Po, Ta, Th, IFC investible g
Tu) UK, US indices; fund data end Huberman
from FT, Kandel (_1987) test
Bloomberg and variant
security firms
Domowitz, 24 (daily) and 46 | MSCl indices: 1/70- | Premium modeled Significant price
(weekly) Me dual 12/94 monthly : ) :
Glen class equity asfungtlon of % of ggml um for
Madhaven return series for unrestricted shares, |  redricted shares
(1997) 21 frims: 1/90- % volume of and related to % of
12/93. unrestricted shares, | unrestricted shares,
company value, company vaue and
dividend yield, and currency risk
currency risk.
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Table 1 (continued)

Authors (year) Countries Time-Series Specification FHndings
DeSantis- Ca Fr, Ge It, Ja, | MSCl indices: 1/70- | Conditional CAPM Integration not
Gerard (1997) | SW UK. US 12amonthly | market price(s) of | rejected, but
risk and ggnificant time-
GARCH(1,1) varying US investor
investment benefitsto
alocation-weighted internationd
conditiona divergfication
covariances documented
Su (1999) Chand US 47 A and B Unconditiona Chinee A and B
share traded CAPM for share markets are
Chineefirms, differences of A ssgmented
Hang Seng, and B share stock
MSCI world, returns
NASDAQ and
NY SE indices:
weekly 4/94-
9/96.

Country codes: Al-Australia, Ar-Argentina, Au-Austria, Be-Belgium, Bo-Bolivia, Br-Brazil, Ca-Canada, Ch-China, Cl-

Chile, Colombia-Co, De-Denmark, Fi-Finland, Fr-France, Ge-Germany, Gr-Greece, HK-Hong Kong, Id-Indonesia, In-India,
Ir-Ireland, It-1taly, Ja-Japan, Jo-Jordan, Ko-South Korea, Ma, Malaysia, Me-Mexico, Ne-Netherlands, NZ-New Zealand,
Ni-Nigeria, No-Norway, Pa-Pakistan, Ph-Phillipines, Po-Portugal, Sd-Sweden, Si-Singapore, SA-South Africa, Sp-Spain,

Sw-Switzerland, Ta-Taiwan, Th-Thailand, Tu-Turkey, Ve-Venezuaa, UK-United Kingdom, US-United States, Zi-

Zimbabwe.

Data sources: EMDB - World Bank Emerging Markets Data Bank, FT - Financial Times, IFC - International Finance Corp.,

L SPC - London Share Price Database, MSCI - Morgan Stanley Capital International.




Table 2: Investment Cashflow Definitions and Components

xj(sT): a; ®+b jf(sT) + € (sT), | = (F,Falq,15,D4,D,), equiprobable states s = { 1,...,16}

Invesment Foreign International Domegtic Factors
Cashflow  Rikless F F, |y 1, D, D, f f*
Expected (a) 1.0 10.0 5.0 6.0 3.0 4.0 6.0 0.0 0.0
Innovations (e, f) Foreign I nternational Domedtic Factor
in State (s) Riskless F; F, I, P D, D, f f
1 0.00 080 -136 079 027 125 -175 100 100
2 0.00 080 -136 079 027 -006 -044 -1.00 -1.00
3 0.00 080 -057 -031 -015 070 -048 100 -1.00
4 0.00 080 -057 -031 -015 -061 083 -1.00 1.00
5 000 -080 067 031 -023 -004 009 -100 100
6 000 -080 067 031 -023 -135 140 100 -1.00
7 000 -080 125 -079 011 071 -049 -100 -1.00
8 000 -080 125 -079 011 -060 082 100 1.00
9 000 -080 136 -079 -027 -125 175 100 100
10 000 -080 136 -079 -027 006 044 -1.00 -1.00
11 000 -080 057 031 015 -070 048 100 -1.00
12 000 -080 057 031 015 o061 -083 -1.00 1.00
13 0.00 080 -067 -031 023 004 -009 -1.00 100
14 0.00 080 -067 -031 023 13 -140 100 -1.00
15 0.00 080 -125 079 -011 -072 049 -1.00 -1.00
16 0.00 080 -125 079 -011 060 -0.82 100 1.00
Factor Foreign Internationa Domedtic Factors
Betas (b) Rikless F; F, I, P D, D, f f
Domegtic 0.0 14 0.0 0.0 0.0 14 0.0 1.0 0.0
World 0.0 0.0 0.0 1.1 0.7 0.0 0.0 0.0 1.0
Table 3: Investment Cashflow [x(s,T)] Covariance Matrix
Foreign I nternational Domegtic Factors
Riskless F = Iy I, Dy fd fw
Riskless 0.00 000 000 000 000 000 000 0.00 0.00
Foreign Fi 0.00 260 -077 019 005 222 -036 140 0.00
F. 000 -0.77 105 -042 -007 -031 052 000 0.00
International I1 0.00 019 -042 157 079 005 -020 0.00 110
P 0.00 005 -007 079 053 008 -012 0.00 0.70
Domegtic D, 0.00 222 -031 005 008 260 -0.72 140 0.00
D, 000 -036 052 -020 -012 -0.72 088 000 0.00
Factor fd 0.00 140 000 000 000 140 000 1.00 0.00
W 0.00 000 000 110 070 000 000 0.00 1.00

Symbols are defined in the Investor's Decision Problem section 1.1) of the paper.



Table4: Investor Attributes and Market-Clearing Vaues

Pand A: Domedtic and foreign investors have two period quadratic utility and following attributes:

Max
{2 (0o, (1).0P (),

P (1)p(1)}

wP(t) = 8.360, wH(t) = 9.731, cl(t) = wi(t) - gi(t)'p(t), Wi(T) = 4'(t)x(sT)

A 45. d(0)- ¢ @+ w (T)]- E[w (1)?]
i={D,R

Panel B: Undiversfied Economy

Riskless Foreign I nternational Domegtic
Allocation [nvestment Jo A, Ur, a, G, Up, U,
Initid Domestic gP(t) 0.5 0.0 0.0 0.5 05 1.0 0.0
Foreign g7 (t) 0.5 1.0 0.0 0.5 0.5 0.0 0.0
Market dlearing DomesticoP(t)  2.88 0.0 0.0 0.78 012 1.0 0.0
Foreign g7 (t) -1.88 1.0 0.0 022 0.88 0.0 0.0
Pand C: Wadl-Diversfied Economy
Riskless Foreign I nternational Domestic
Allocations Investment Jo A, U, a, a, Up, U,
Initial DomesticgP(t) 0.5 00 00 0.5 0.5 1.0 1.0
Foreign g7 (t) 0.5 1.0 1.0 0.5 0.5 0.0 0.0
Market clearing  DomesticgP(t)  2.83 0.0 0.0 038 0.73 1.0 1.0
Foreigng™(t) -1.83 1.0 10 061 027 00 0.0
Panel D: Undiversfied and Well-Diversfied Economy Investment Prices
(shadow prices of restricted investments are initalics)
Investiment Riskless Foreign I nternational Domegtic Factor costs
Vaues Po p|:1 p|:2 P, 1 P, 2 le pD2 fd fw
Undiverdfied Domedic 0.164  1.3% na 0843 0413 0382 na -0.146 -0.098
Foreign  0.164 1.333 na 0843 0413 0392 na -0.162 -0.099
Diversfied Domedic 0.276 2654 1379 1600 0.793 0.999 165 -0.075 -0.050
Foreign 0276 2646 1379 1.600 0.793 091 1655 -0.080 -0.050
Panel E: Prices of Risk
Investments I of gV gP
Undiversfied Domedtic 0.634 0.888 0.598 0.608
Foreign 0.702 0.984 0.602 0.609
Well-diversfied Domegtic 0.193 0.270 0.180 ne
Foreign 0.207 0.290 0.180 na




