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Abstract

Security baskets and index-1linked securities are securities whose values
are functions of the cash flows or values of other assets. Intermediaries
create security baskets by pooling or bundling more primitive assets such as
mortgages, credit card receivables and other loans, or equities as in the case
of closed-end mutual funds. Index-linked securities, such as index
participations and stock index futures, are created by stock and futures
exchanges. Creation of these "composite" securities would appear to be
redundant if investors could individually purchase the securities that compose
the security basket or index, thus creating their own diversified
portfolios. However, we show that when some investors possess inside
information, composite securities are not redundant. They provide superior
"liquidity" for uninformed investors. By holding these securities, uninformed
investors with unexpected needs to trade can reduce their expected losses to
investors with inside information, Moreover, the existence of these
Securities affects real investment decisions and equilibrium rates of
return. We provide an application of our model to the problem of
international portfolio choice and mutual fund design.
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1989 NBER Summer Institute, and the members of the University of Pennsylvania
Macro Lunch Group were greatly appreciated. Ashar Khan provided exceptional
research assistance. The first author thanks the NSF for financial Support
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I. Introduction

Security baskets and index-1inked securities, which we will refer to as
composite securities, are securities whose values are functions of the cash
flows or values of other assets. There are numerous examples of such
composite securities which are created by intermediaries or stock and futures
exchanges. Intermediaries bundle assets to create new securities whose
payoffs depend on the cash flows of the underlying asset pool. Straight-
forward examples of such security baskets include mortgage- and asset-backed
securities, and closed-end mutual funds. While intermediaries generally
create composite securities with positive net supply, exchanges can create
composite securities with zero net supply, such as stock index futures and
index participations. Obviously, the creation of these composite securities
gives investors a trading vehicle that is an alternative to buying or selling
the underlying assets which compose the basket or index.

The outstanding volume of composite securities is very large. For
example, securitization in the form of mortgage-backed securities (residential
mortgages) is currently about $800 billion. Securitization of credit card
receivables is over $12 billion as of March 1989. In addition to baskets of
Securities, index linked securities are also very popular. The S&P 500 stock
index futures contract is now one of the highest volume futures contracts.
Index participations, which are securities whose value is determined by a
stock index, have recently begun trading on the Philadelphia Stock Exchange

and on the American Stock Exchange (Financial Times, May 16,1989). The

Chicago Board Options Exchange has also proposed trading an index
participation, and recently the New York Stock Exchange began trading in

baskets of stocks, called "exchange stock portfolios,” (New York Times, Jﬁne

5, 1989).1



Creating security bundles or index-linked securities appears to be a
redundant activity, Consumers, on their own, could apparently accomplish the
Same resulting cash flow by holding a diversified portfolio of the same
securities in the same proportions. Thus, it is difficult to explain the
existence of a large number of securities that are simply repackagings of

existing securities. In this ©35ay we argue that the activity of creating

composite securities is not redundant. It affects real investment decisions
and equilibrium rates of return. Consumers cannot replicate the returns from
the bundles or index-linked securities by holding portfolios of the same
Securities in the same proportions,

The reason that these securities are not superfluous is that consumers
who trade using them, rather than the underlying assets, reduce their expected
losses to investors possessing superior information (insiders). To explain
this we study a model environment with many primitive assets in which some
traders must trade for liquidity reasons. When they trade, they trade in
markets in which there are insiders, and in which prices are not fully
revealing. The trading situation is similar to Kyle (1985) in that insiders
can profit at the expense of uninformed liquidity traders. We focus on the
response of optimizing liquidity traders to the prospects of losses to
insiders. That is, we ask whether the liquidity traders can package the given
primitive assets to prevent or, at least, minimize their expected losses to
' the insiders.

In previous work, Gorton and Pennacchi (1989), we showed that uninformed
liquidity traders could design securities (transform primitive cash flows)

that could prevent trading losses to insiders. In that case, composite

15ee Kupiec (1989) for a description of these index participations.,



securities (i.e., security bundles or index-1inked securities) were not
created, rather primitive cash flows were split (into debt and equity) to
create a portion (the debt) which was less prone to incurring losses to
insiders because it was (relatively) riskless, that is, its value was

2

known.“ Here we consider whether liguidity traders can prevent or minimize

losses to insiders by combining securities, rather than creating new
securities by splitting the cashflows of more primitive securities, Thus,
here we take the menu of securities as given and ask whether combining them in
various ways can improve the situation of the liquidity traders.

To answer this question we embed the Kyle model in a larger, multi-asset
model which allows us to explicitly consider the optimizing response of the
liquidity traders to the presence of insiders. Kyle (1985) showed that for a
given variance of liquidity traders' net demand for a security, the insider's
profit is larger when the variance of the security's return is larger.
Essentially, the insider camouflages his trading activity using the randomness
of the liquidity traders’ activity and the uncertainty about the true value of
the security, For simplicity, Kyle took the liquidity traders to be non-
optimizing agents whose net demands were represented as a normally distributed
shock. He focused on characterizing the insiders' optimal strategy.

In Kyle's model the security's price is set by a market maker. The
market maker understands that the order flow reflects both the liquidity

. traders' demands and the activity of the insider. The market maker cannot

distinguish between these, however, since he only observes the total net order

2as Wwill be seen below, the environment here does not admit the
possibility of intermediation as a solutian. Unlike Gorton and Pennacchi
(1989), here there are no agents willing to hold bank equity at the
initial date. The environment here is less restrictive since it does not

require that informed traders know that they will become informed by date
1.
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flow. Since the market maker understands the adverse selection problem, he
sets the price in such a Way as to optimally disentangle the two influences.
But, this is harder to accomplish when the true value of the security has a
larger variance or when the variance of the liquidity traders' demands is

higher. Thus, the expected profits of the insiders, which equals the expected

losses to the liquidity traders, increase when the security's variance is
higher.

Now it is clear that the rationale for creating composite securities,
i.e., security bundles or index-linked securities, is simply that rate of
return variance can be reduced when primitive securities are combined. By
trading a composite Security rather than the primitive securities that
underlie the composite, the liquidity traders can reduce their expected losses
to insiders because they are trading a lower variance security. Therefore,
the creation of composite securities changes the returns received by liquidity
traders. Furthermore, the demand for primitive securities that make up these
composite securities will be different than the demand for primitive securites
that would result if markets for composite securities did not exist. In a
production economy, firms' real investment decisions and equilibrium asset
supplies are affected.

The model used in this paper allows us to explicitly solve the portfolic
problem of liquidity traders who are the only traders with security demands at
the beginning of the model. Because security returns are assumed to be
normally distributed, we can derive the ligquidity traders' efficient portfolio
frontier. We show that the efficient frontier in the presence of insiders is
everywhere dominated by the efficient frontier without insiders. However,
when composite securities are created, the efficient frontier unambiguously

improves the investment opportunities of liquidity traders.



The paper proceeds as follows. Section II is concerned with specifying
the model environment. We introduce a model that allows us to explicitly
consider the optimizing decisions of the liquidity traders. They will choose

an initial portfolio knowing that subsequently they may have to trade in
markets in which insiders are present. The model is constructed so that each

of the subsequent security markets are similar to Kyle's model. With this

larger framework we derive the expected returns and covariances of asset
returns in the presence of insiders and show that the liquidity traders are
disadvantaged. In Section III these results are presented in terms of an
efficient frontier when insiders are present. Section IV then considers the
creation of composite securities and demonstrates the improvement in expected
utility. Again, this is characterized in terms of an efficient frontier.
Section V gives an illustrative example of the possible gains from Ssecurity
bundling in the context of international portfolio choice. Section VI

concludes.

II. The Model Environment

The model economy we will develop embeds a Kyle-type model in a larger
structure that allows us to consider the optimal decisions of some traders
usually taken as nonoptimizing in this style of model. However, as in other
models of this type there will also be so-called noise traders. These traders

. should be interpreted as trading for exogenous reasons, and their decisions

are not modelled.3

There are three dates in the economy, t = 0, 1, and 2. Firms issue

3As explained below, the existence of noise traders is not a critieal
factor in reaching our Qualitative results. Noise is not intrinsic to
the model, but leads to tractable solutions to the model's portfolio
choice problem,



Securities to agents in exchange for capital at date 0. At date 1, a forward
market for the securities is open. Agents can trade forward contracts on firm
shares. The contracts are settled at date 2 at which time firms pay a

liquidating dividend in the form of units of the consumption good.

A. Liquidity and Noise Traders

The economy is populated by informed and uninformed agents. There are
two kinds of uninformed agents, liquidity traders and noise traders. There is
a large number, u, of liquidity traders who receive an endowment of capital at
date 0. They have utility defined at either date 1 or date 2 with a concave
and twice differentiable utility function given by U(W), where W refers to
final wealth for either date 1 or date 2. Liquidity traders with utility at
date 1 will be referred to as "early" consumers, while those with utility at
date 2 will be referred to as "late" consumers. There is also a large number
of noise traders who receive an endowment of consumption units at date 1 and
who have utility from consumption at date 2,

Liquidity trader preferences are uncertain initially, that is, at date 0
each liquidity trader does not know if he will be an early consumer or a late
consumer. The number of liquidity traders who will be early consumers is a

random variable, n It is assumed that there is a probability k that a given

0
liquidity trader will turn out to be an early consumer, so that the random
variable ;0 will have a binomial distribution with mean equal to ky and a
variance equal to pk(1 - k). Likewise, the number of noise traders is assumed
to be the result of a drawing from another population of agents of size u. The
total number of noise traders will be a random variable, ﬁT’ with mean equal
to ku and variance equal to uk(1 - k). In addition, it is assumed that the

random number of noise traders is uncorrelated with the random number of early

consumers,



Each liquidity trader receives an endowment of non-storable capital, at
date 0, equal to e. At date 0, liquidity traders may choose to invest their
capital in up to M different technologies in the economy, each owned by a

firm. Each technology is in perfectly elastic supply. For each unit of

capital, a firm issues a share, which for the ith firm, has a date 2 random
rate of return, Gi’ which is distributed N(ﬁi,zi). Y The return on each
firm's shares is assumed to be uncorrelated with ﬁo and 51.

Each noise trader receives an endowment of non-storable consumption
goods, at date 1, equal to e. Noise traders are assumed to sell their
endowments of consumption units and buy securities for forward delivery in
proportion to the amount in which they were issued. In other words, they
purchase the 'market' portfolio. This assumption simplifies the analysis and
will be discussed later.?

At date 1 a set of forward markets open where claims on the M firms'
shares are traded.6 The forward market for security i works in the following
manner. A short seller may sell forward shares of security i, receiving Py
units of the consumption good at date 2 in return for delivery of one share of

firm i {or vy units of the consumption good) at date 2. Alternatively, the

4Negative consumption is permitted at date 2.

5Without this assumption, the noise traders would optimally choose a
portfolio which differed from that being sold by the liquidity traders,
since noise traders will choose a portfolio knowing they will always be
trading in a market where insiders are present whereas liquidity traders
initially choose a portfolio knowing there is only a probability k that
they must trade with insiders. This would make aggregation of net
liquidity and noise trader demands more difficult, but is not a critiecal
factor for our qualitative results,

6We consider forward markets, rather than spot markets, in order to allow
the possibility of very large (infinite) long or short positions in the
security at date 1. This will be convenient when the behavior of
insiders and market makers is considered,



short seller can receive Pj units of the consumption good at date 1 if one
share of firm i is delivered at time 1.7 An agent taking a long position in a
forward contract agrees to take delivery of one share of security i at date 2

(or v; units of the consumption good) in exchange for paying p; units of the
consumption good at date 1.
At date 1, early consumers will sell forward all their shares that, in

total, equal kﬁoe, receiving p; units of the consumption good for each share
of firm i sold. 4 noise trader, who at date 1 will receive an endowment of
non-storable consumption goods will use this to purchase securities forward in
this same forward market. The following lemma explains how individual
liquidity and noise trader demands can be aggregated. It shows that by
increasing the number of liquidity and noise traders, while shrinking their
endowment in an appropriate manner, net forward purchases will be

approximately normally distributed.

Lemma 1: Let e = o/(2uk(1 - k)]%. Then as u + =, the net aggregate
forward purchase of securities by liquidity traders and noise traders at
date t = 1 equals:

u - N(O,ce).

Proof: The proof is an application of the Central Limit Theorem. The
level of net forward purchases, u, can be viewed as the sum of y independent
i drawings, Xi, i=1,..., v with a drawing being the result of a simultaneous
determination of early or late consumption for a given liquidity trader with
the event of whether or not a given agent will be a noise trader from the

other population of agents of size u. Therefore, for a given drawing, the net

TThis implies that the forward and spot price for shares will be the same
at date 1.



purchase of securities at date 1, X;, will be one of the following three
outcomes:
1) X; = +e, corresponding to the event {late consumer, noise trader},
which occurs with probability k(1 - k).
2) X; = 0, corresponding to the event {late consumer, no noise trader},

which occurs with probability (1 - k)2, or to the event {early consumer,
noise trader} which occurs with probability k2.
3) Xi = -€, corresponding to the event {early consumer, no noise
trader}, which cceurs with probability k{1 - k).
Therefore the expected value of X; is zero and its variance is
2e2k(1 - k) = oe/u. Now we can consider the limiting distribution of u, which
is equal to the sum of the X;'s, as 1 » =, By the Central Limit Theorem, the

limiting distribution of:

%)/ (02 0})

u -
5 c (i

N1

1

is normal with mean zero and variance one. ||

Lemma 1 provides the distribution for the net aggregate forward purchases
of the liquidity and noise traders at date 1. Define the proportion of
liquidity traders' aggregate initial capital invested in the ith market as
W;. JSince noise traders are assumed to purchase the 'market,' the proportion
. of their wealth invested in security i is also W;. Therefore, an obvious
extension of Lemma 1 gives the aggregate net forward purchase of security i at
date 1. It is & ~ N(0, u'o?).

The point of the lemma is that while our econcmy has a finite number of
potential traders with finite endowments, as the number of agents becomes .

large while their per capita endowments shrink at an appropriate rate, the

distribution of aggregate net purchases can be made approximately normal with
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finite variance.

B. Informed Traders

There are M informed traders, each observing the realized liquidation
value of one of the M securities, Gi’ after the date 0 securities market
closes, but prior to the opening of the forward market at date 1. A trader
who has information about the liquidation value of security i is assumed to
optimally choose a quantity of firm i's shares to purchase or sell forward.
Let xi(Gi), be the net forward purchase of firm i's shares by the i*! informed
trader that maximizes expected profits. In choosing X;, the informed trader
does not know the net liquidity and noise trader demand for security i.
However, it is known that this net demand is distributed as above, and is

independent of the distribution of Gi'

C. Trading Equilibrium

Given the distribution of the net liquidity and noise demands in each of
Che M markets, each market is similar to the single market analyzed by Kyle
(1985). Kyle (1985) assumes the existence of a competitive market maker who
observes the order flow §i + ﬁi, then determines a price in terms of
consumption goods, P; = pi(ﬁi + ﬁi), and a market position that clears the
market. Both the market maker and the informed traders are assumed to be
endowed with a sufficient quantity of consumption goods such that their budget

* constraints are not binding in what follows.8
An equilibrium at date 1 is:

(i) a trading strategy for the informed agent in each market, i, that

maximizes his profits, knowing how the market maker sets the price and;

8This is the same assumption as Kyle.
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(ii) a price setting rule, chosen by the market maker, that is

constrained to earn zero profits knowing how the informed agent behaves.

Kyle solves for an informed trader's optimal trading strategy, and shows
that, in equilibrium, the informed trader makes expected profits at the
expense of the uninformed traders. Kyle shows in his Theorem ] that there
exists a unique equilibrium in which the informed trader's trading strategy,
xi(Gi), and the market maker's price setting rule, pi(ii + Gi), are linear
functions:

X, = Bi(G. - p.) (1)

+ li(ii +U,) {(2)

- 1/2
where Bi z wio/zi

, and xi = 21/2/(2wio).

The market maker's price setting rule, given by Kyle, is based on the
market maker's inference of the level of insider trading. When the uninformed
agents' net order flow, u;, is normally distributed, then Kyle's linear price
setting rule is optimal. In the present environment, order flow is only
normally distributed in the limit, when pu +» =. When y is less than infinity,
Kyle's linear pricing rule is still the best linear pricing rule in the sense
of minimizing mean squared errors. We are concerned with situations in
which p is less than infinity, but sufficiently large such that agents use
linear least squares decision and inference rules.

From the results given by (1) and (2), we can now calculate a liquidity
trader's date 0 expected return on asset 1 and the covariance of asset i and
asset j. These unconditional moments account for the possibility that the
asset will need to be sold at time T, with a possible loss to insiders, if the
liquidity trader is an early consumer, whereas if the liquidity trader is a

late consumer, the asset will be liquidated at date 2.
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Proposition 1: 4 liquidity trader's expected return on asset i and the

covariance between a liquidity trader's returns on asset i and asset j

are given by:

.- k(1 -KkKe _}
E[ri] =p; - 3 h (3)
- i
= pl- ¢E
where ¢ = 1 (k(;u_ k)]%
2
. g3 3k Kyl - k)
Cov(r,, rj) = 2] [(1 - i )pij + (8(1 - k))(1 : )] (4)

Proof: See Appendix. ||

As a benchmark, compare these moments to the moments which would prevail if no

insiders were present. In that case, we would have:
E[ri] = p; (5)

Cov(r,, r (1 - k) (6)

j) = Zgzip

i)
Note that if k = 0 in (3) and (4}, so that all liquidity traders will be late
consumers, then the expected returns and variances of the assets will be the
Same as for the case when no insiders are present, since they never would need
to trade with insiders. For k > 0, insiders unambiguously decrease the
expected return on any asset, i, by a factor which is linear in the asset's
standard deviation. Comparing equation (4) with equation (6), the asset
variance with insiders is unambiguously larger in absolute value when insiders

are present.

We can now state:
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Proposition 2: The presence of insiders diminishes the expected utility

of liquidity traders.

Proof: Since individual securities have normally distributed returns,
portfolios of these securities (being linear combinations) will also be
normally distributed. Therefore, the expected utilities of holding two
portfolios can be compared by simply comparing the first two moments of the
portfolios' return distributions. The proof consists of showing that for any
set of portfolio weights (i.e., both efficient and inefficient}, liquidity
traders receive a lower expected portfolio return and face a higher portfolio
variance when insiders are present. Recall that the expected return on any
portfolio is lowered by the presence of insiders, by Proposition 1.9 Now
consider any set of portfolio weights, w. We must show that: w'I*y > Ww'IW,
where I* is the covariance matrix when insiders are present, and I is the
covariance matrix when insiders are not present.

Define K = z* - © and note that:

2
w'Kw = (k/4)w'z%z§pijw + (ng_%_ET)[1 - (ﬁl—i-ﬁl—)]w'zizjiw

The first term is just a multiple of the quadratic form for the case of no
insiders, and is, therefore, positive definite. The second term equals is a

positive constant times

% % aves % 2
[w121 + WyER . s rg]® 20 .

Therefore, the covariance matrix when insiders are present exceeds the

covariance matrix without insiders by a positive definite matrix. ||

IMote that this assumes that liquidity traders do not engage in short
sales at the initial date. Since liquidity traders are identical and
assets must be in positive supply, this rules out the feasibility of
short sales.
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2
3 3k I SR PI G I I P
e = the M dimensional unit vector.

The efficient frontier is defined by an M dimensional veetor of portfolio

weights, w, which solves:
Min (1/2) w'r*w (7)
subject to: (i) w'R* = R; and (ii) w'e = 1.

where R is the individual's required rate of return. Following Merton (1972)

the solution to this problem, wp, is given by:
Wy T8+ hR (8)

where:

—

g =g [B(z* ey - A(z*“1R*)]

o=

[c(z*~TRe) - a1y

and where:

Az e Ipe (9a)
B = R*'pR| px (9b)
C=e's* e (9¢)
D = BC - 4° (9d)

It is straightforward to show that the variance of this Frontier nartfalim aan
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02 = w'ity = (Cﬁ2
p p

" - 24R + B)/D (10)

which is obtained by Substituting in the portfolio weights given by (8). This
is a hyperbola in standard deviation-expected return space with center (0,
A/C), vertex [1/C]%, and asymptotes given by R = A/C * [D/C]%op.

Recall from Proposition 2 that the welfare of the liquidity traders is
reduced in the presence of insiders. The proof involved shoWwing that the
presence of insiders resulted in a lower expected return and higher variance
for any portfolio held by the liquidity traders. Hence, it must be the case
that the presence of insiders results in lower expected return and higher
variance of all efficient portfolios held by the liquidity traders.

Therefore, the efficient portfolio frontier in the presence of insiders lies

below the efficient frontier without insiders.

IV. Creating Composite Securities

In this section we will consider an intermediary which seeks to design a
composite security that maximizes the utility of a representative liquidity
trader. At time 0, the balance sheet of the intermediary is composed of
assets consisting of the newly issued shares of firms. The intermediary
finances these assets by issuing shares to liquidity traders in return for the
liquidity traders' endowments. The intermediary agrees to liquidate its
shares at time 2 when it receives the proceeds from the stock of the firms it
has purchased. Hence, this intermediary can be thought of as a closed-end
mutual fund or a grantor trust issuing an asset-backed security. Liquidity
traders purchase "closed-end mutual fund shares" or "asset-backed securities"

that can be traded in a secondary market at time 1. To start with, we show

el b lem e oaom — e
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optimally designed.

4s in the case of primitive security markets, it is assumed that at time
) there is a market maker and an insider present in the market for the
composite security. At time 1, the insider is assumed to know the time 2
liquidation value of the composite security, which equals the liquidation
values of the primitive securities underlying the composite secur'ity.10 Thus,

we have:

Proposition 3: A liquidity trader's expected return and variance of a

composite security with vector of portfolio weights ¢ is given by:

E[rc] ze'p - d:(c'):c)J‘f (11)
Var(r ) = c'ze((1 - 3%) + (gTT—%—ET)) (12)

Proof: The proof is an application of Proposition 1 for the single,

composite security. ||

The following proposition gives the rationale for creation of a composite

security.

Proposition 4: A composite security can always be created which

increases the expected utility of the liquidity traders.

10We assume the information set of the insider operating in the composite
security market is the union of the information sets of all individual
insiders operating in each individual security market. This assumption
regarding the amount of inside information in the composite market is the
worst possible case from the point of view of the liquidity traders. It
implicitly assumes that insiders could collude to optimally utilize their
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Proof: The proof consists of showing that for any set of individual
security portfolio weights that would be chosen by a liquidity trader, if a
composite security was constructed with these same portfolio weights, then the
liquidity trader would receive a higher expected return, and face a lower
variance, by holding this composite security rather than the individual

securities that make up the portfolio. The first step is to compare a

liquidity trader's expected return on the composite security and the portfolio
of individual securities. The second step is to compare variances.

Step 1: When securities are unbundled, the expected return is given by:

W'p - ¢[w12% o, + wMzﬁ ] (13)

From Proposition 3, we can compute the expected return on a composite seecurity
with these same weights. The expected return on the composite security will
then exceed that on the portfolio of individual securities if:
M M
3

o
i§1wizi ’ [i§1 jo wiwjzij]

(14)

Since both sides of the above inequality are positive, we can square both

sides to obtain:

M } .2 M M
[ .21”121 17 > ] ) w (15)
i=

L.,
121 321 34
Expanding the squared term on the left hand side, and subtracting the right

' hand side from the left, we obtain:

M M
2) ) Ww, (1-p,

3 .3 16
izt j=1 *+J 1% ) (o)

which T oraater FRam monm S0 ab T mmat omom o £ el om o L
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trader must have positive security weights, wi.)
Step 2: Using Proposition 1, we know that when securities are unbundled,
the variance of a liquidity trader's return is:

2 M
O g (- 5 (et o
i=1

while from Proposition 3, the variance of the return on the composite security
is:

2
W'ZW[1 -%+8(—1g_—m(1—%-—LJ] . (18)

Note that the variance on the composite security will be less than that on the
portfolio of individual securities if:
M
w'iw < [ ) wiz% ]2 (19)

i=1 .

In Step 1, we proved that this inequality must hold. ||

Using the results of Proposition 3, we can also compute a set of asset
weights to create an optimal composite security, i.e., that composite security

that would maximize the utility of a liquidity trader.

Proposition 5: The optimal composite security is a set of portfolio

weights, ¢, which solves:

Min c'Ee {20)
{c}

subjeet to: (i) e'p - ¢[c’£c]% = R; and (ii) e'e = 1.

Proof: This follows from the results of Proposition 3 giving the expected

return and variance of a oammacd Fo coamiimd by Pem oo et o h o a
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minimizing the variance of the composite security return subject to a given
expected return. ||

A closed form sclution does not exist to Problem (20), the constrained
minimization problem to determine the optimal portfolio weights. However, a
numerical solution can be computed. Of course these portfolio weights will,
in general, be different from those of the representative liquidity trader for
the case in which a composite security was not available, il.e., equation
(8). Hence, if the M primitive production technologies are in perfectly
elastie supply, the equilibrium supplies of these primitive securities will
differ when a composite security is available versus when it is not.
Alternatively, if the M production technologies possess completely inelastice
supplies, equilibrium rates of return must adjust to the point where liquidity
traders are content to hold the available stocks. In this case the
equilibrium rates of return on these primitive securites will differ when a

composite security is available versus when it is not.

V. An Illustrative Example

We now consider a numerical example that illustrates how potential losses
to insiders and the creation of composite securities can effect the optimal
portfolio choice of uninformed individuals. Our example is the portfolio
choice problem of a U.S. investor who may have an unexpected need to trade.
The U.S. investor is assumed to select a portfolio of foreign and domestic
stocks. This problem is relevant to the model environment considered in the
previous sections of the paper because foreign investment is likely to be an
instance where information asymmetries can be particularly severe.

One can interpret this example as illustrating how uninformed inveckmmeo



stocks. It also measures the gain that results from creating a multi-country
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"world" stock mutual fund relative to the situation where only individual
country stock index funds were previously available. The example uses data on
the monthly U.S. dollar returns of stock markets in 17 ma jor countries over
the period 1971 to 1985. The data was compiled by Morgan Stanley Capital
International and is reported in Solnik (1988). We assume that the sample
means and the covariance matrix of these country stock returns represent the
parameters ﬁi, i=1,...,17, and the 17x17 covariance matrix, I. In other
words, we are implicitly assuming that there exists a stock index fund for
each of the 17 countries that is available to a U.S. investor. Further, it is
assumed that there is an equal probability that the U.S. investor will need to
liquidate his or her portfolio by the end of one year, l.e., k = 0.5, and also
that the liquidity and noise traders each have a population size of u= 10.

In Figure 1 we have graphed the efficient frontiers for three different
cases. The curve with "diamonds" is the portfolio frontier for the case of no
insiders, where the distribution of security returns are given by equations
(5} and (6) in the text. For the case in which insiders are present and
investors hold "single country" mutual funds of stocks, the efficient frontier
is traced out by using equation (10) and varying the expected portfolio
return, R. This frontier is represented by the curve with "rectangles" in
Figure 1. As was proved in the text, the expected utility of liquidity
traders is lowered in the presence of insiders, as the portfolio frontier
without insiders dominates that when insiders are present.

Finally, when multi-country stock funds are available, the optimal fund
portfolio weights (the optimal composite security) can be computed by

numerically solving the problem in (20). The efficlent composite security
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that while the efficient portfolio frontier when a composite seeurity is held
Is still dominated by the frontier for the case in which no insiders are
present, it unambigously improves the liquidity traders situation relative to

the case of individually holding single country mutual funds.

VI. Conclusions and Further Research

We have shown that the presence of insiders in securities markets wfll
affect the portfolio decisions of risk-averse investors who have uncertain
needs to trade. The expected rate of return on an asset falls as an asset's
standard deviation and the probability that the investor will need to
liquidate the security rises. This lowered expected rate of return represents
the expected loss to insiders. Because insiders were assumed to know
perfectly the liquidation value of the security, their informational advantage
was proportional to the asse£'s risk (standard deviation). However, at the
cost of further complication, the model might be made more realistic if an
insider was assumed to possess only a noisy signal of a security's liguidation
value. Insiders may have noisier signals in some asset markets than in others
for reasons unrelated to the primitive asset's return distribution (e.g.
industry structure, regulation of information disclosure, etec.). In this
case, we would expect that the loss to insiders would not be simply related to
the asset's standard deviation but would depend on the accuraey of the
insider's signal.

A more realistic model might also consider liquidity traders with
heterogeneous liquidation probabilities. Liquidity traders would likely hold
portfolios that differ depending on their ex-ante probability of
liquidation. In addition, one would expect somewhat different results if .

liquidity traders were only required to liguidate a portion of their wealth in
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model. Liquidity traders might minimize their losses to insiders by
liquidating those assets with the lowest risk, refraining from trade in more
risky assets., This could lead to liquidity traders being penalized less (in
terms of lower expected return) from holding some higher risk assets.

This paper has given one explanation for the existence of composite
securities. It does so by modeling the "liquidity" services these securities

provide. Trading in composite securities reduces liquidity traders' expected
losses to insiders relative to trading the assets which compose the security
basket or index. While our model implies that there will exist a single
optimal composite security held by all liquidity traders, extensions of the
model to consider heterogenous liquidation probabilities would likely result
in a multiple composite securites being optimal.

Our model has assumed that each primitive security is represented by a
single firm or technology and that intermediaries or exchanges can create
composite securities by issuing claims that pool or index these primitive
securities. However, we should point out that this pooling of securities
could be accomplished at the firm level rather than the intermediary level.
In other words, a conglomerate merger of firms that then issue a single
(composite) Security would result in the same benefits accruing to liquidity
traders. The equilibrium allocation and levels of physical investment in the
multiple technologies would be the same as in the case of composite securities
being created by intermediaries. In the absence of intermediaries, this
benefit to firm size provides an explanation for the emergence of large firms

that is unrelated to physical scale economies.
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Appendix

Proof of Proposition 1
Step 1: Calculation of the liquidity traders' expected return on asset i

The date O unconditional expected return on asset

when insiders are present.

i, E[ri], equals:

- on. . n
Blr,] - E[pi(ﬁg] s (1 - ;9)] (a1)

e
E[(pi + A8 (v, - p) o+ Ajen (n, - no)[—;) + vi[1 - E_J]

Substituting in for 51 from equation (2) in the text:

E[ri]

- dew, _
= pk + . El[n,ln0 -nono] + pi(T - k)
e ! 2 2
=Py [Cku)™= ((kn)® + uk(1-k))] (A2)
Substituting in for li’ we have:
-5 _kl-Kke 1
Elr;] = p; - 20 i (83)
3
Finally, substituting in for e, we arrive at:
(a4)

- 1 k(1T - k) P - 3
Blregl =0y -5 (555 ;)% = p; - er]
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Step 2: Calculation of the covariance between the returns to asset i and

asset j. This covariance is given by:

E[{r; - E(r‘i)){rj - E(rJ))] E{[x, AJB : (v - i)(vj - pj) + Aixjuiuj +
P < . ed . 2303 50 3.3 ;10
S Aijery + o (=) + [zij + ¢zlzj][1 - —u-)}
KE. WRUTRTIPCI - o xi¢z% Wie . - -
-4, i ﬂ = E[(n1 - nO) nO] + ____;J___ E[(n1 - no)nO]
1
AL.L%w e -
i 2, .3 2.3.3
+ —J—;——J— E[(n1 -n )n ] + ¢ kzlzj (ziJ + ¢ zizj)(1 - k)
-k
= zij(1 - _H) + z% %[e Ku ¢ek(; ) . ¢2]

Recalling that e = o/(2uk(1 - k))%, the above expression equals:

2
Kk 13 (1 -
+8——-——(1_k) ):J._}.‘.J[1-——-u ]

2
idl_;.ﬂ._” (46)

o, . * s [1 -
ij © 8(1 - k)
In the above computation we have used the fact that:

Eln, 31 = (k)3 3(k)?/2.

This can be computed from noting that:
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E[ﬁi- E(ni)]3 - 0 (AT)

since Si is normally distributed. Then (A7) can be solved for E[ni]. Also,

we used the fact that E[(nT - no)zno] S (ku)2. This can be verfified by

direct computation. ||
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