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In Japan, almost identical government bonds can
trade at large price differentials. Motivated by this
pbenomenon, we examine the issue of the value of
liquidity in markets for riskless securities. We
develop a model of an issuer of bonds, a market
maker, and beterogeneous investors trading in an
incomplete market. We show not only that diver-
gent prices for similar securities can be sustained
in a rational expectations equilibrium, but also that
this divergence may be optimal from the perspec-
tive of the issuer. Price segmentation is possible
because agents bave a desire to trade, but short-
sale restrictions limit their trading strategies and
prevent them from forcing bond prices to be equal.
Restricting the form of market making to exclude
Dbrice competition and unregulated profit maxi-
mization is also necessary to sustain price seg-
mentation. The optimality of segmentation from
the issuer’s standpoint arises because of the
issuer’s ability to charge for the liquidity services
provided to the investors.
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The “benchmark” effect: over 90 percent of cash market trading
in [Japanese government bonds] can take place in a single issue,
termed the “benchmark’ . .. with yields of over 70 basis points
below the yields of issues with almost identical terms. Mason
(1987, p. 48)

How can we reconcile the fact that two similar assets trade at such
different prices with the notion of efficient markets?

Traditional asset pricing models, where markets exhibit no frictions
or restrictions, are clearly unable to sustain this phenomenon, yet it
has been a feature of the Japanese government bond (JGB) market
for many years. Over the last decade, the yield spread between a
basket of side issues and the various benchmark issues has averaged
40-60 basis points, with a spread as high as 100 basis points or more
at times during 1986 and 1987 [Mason (1987, p. 61), Boudoukh and
Whitelaw (1991)]. The same phenomenon, albeit on a smaller scale,
exists in the United States in the short- and long-maturity bond mar-
kets. A long-maturity (typically 30 years) bond, the “on-the-run” issue,
can trade at prices that imply yields 10 basis points lower than those
on other bonds with similar maturities, coupons, and call provisions.
In the short-maturity (less than three months) market, Treasury bills
are often more liquid and more expensive than Treasury notes with
similar maturities [Kamara (1990), Amihud and Mendelson (1991)].

The feature that the benchmark issue, “on-the-run” bonds, and
Treasury bills have in common is that they are heavily traded relative
to similar traded securities, suggesting that it is not an intrinsic prop-
erty of the security that makes it more valuable but rather the very
existence of heavy trade in the specific bond issue. In fact, the bench-
mark issue accounts for 95 percent of total trading in all JGBs orig-
inally issued with 10-year maturities [Boudoukh and Whitelaw (1991)],2
whereas the comparable ratio for the most active 30-year bond in the
United States is 10 percent [Sargen et al. (1986)]. Since the benchmark
bond in Japan is officially designated,? one might conjecture that the
Japanese government is intentionally segmenting the market in terms
of liquidity.

! Original issues with 10-year maturities account for the majority of new issues of JGBs. Longer and
shorter maturities exist but are relatively new to the market.

2 The mechanism for choosing the benchmark issue is not precisely defined. Generally, a bond with
approximately eight to nine years to maturity, with a large outstanding total par value, and that
trades close to par is selected and remains the benchmark bond for a period of about one year.
During transitions between benchmark bonds, much speculation on the identity of the new bench-
mark occurs. Once designated, the benchmark is likely to remain the benchmark for nine months
or more.
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We develop a heterogeneous-agent incomplete-market model that
enables us to suggest an explanation for the benchmark effect. Diver-
gence of prices can be sustained for bonds with identical payoffs that
differ only in their relative liquidity. Furthermore, we show that under
certain conditions the issuer would choose to create a segmented
market. Throughout, we examine the assumptions that underlie our
model, motivate their necessity, and relate them to the institutional
features of the JGB market.

We consider a three-period economy with a continuum of utility-
maximizing agents who are heterogeneous in their endowments. The
agents can transfer wealth intertemporally only by trading in two
issues of zero coupon bonds, which pay one unit of the consumption
good in the third period. The model’s equilibria are categorized as
symmetric equilibria, in which the prices of the two securities are
identical, and segmented equilibria, in which the prices differ.

The issuer is assumed to minimize the discounted face value of the
debt issued less discounted market-maker revenue, subject to a fixed
revenue requirement, taking as given the agents’ optimal trading
behavior and demands. We assume that the issuer can regulate the
market maker or that they act cooperatively. This assumption is plau-
sible for Japan, where a fixed underwriting syndicate is used for all
new issues, and the Ministry of Finance is believed to be able to
impose terms on the group. Given a specific set of parameters, we
show the optimality (from the issuer’s and market maker’s standpoint)
of an equilibrium in which one bond is liquid and sells for a higher
price than its illiquid counterpart.

The value of liquidity results from agents’ uncertainty about their
endowments and, therefore, about their trading needs. The issuer
optimally engages in price discrimination and extracts consumer sur-
plus, exploiting the agents’ precautionary demand for liquidity. A
bond consists of two components: the claim to the final payoff and
the extent of its liquidity before maturity. Rather than discriminating
between different types of investors, the issuer in this case segments
markets across these two components. We extend the analysis to
consider cases in which the issuer can determine the relative supply
of the bonds; segmentation of markets along the dimension of liquid-
ity emerges as globally optimal.

Which features of the model, other than agents’ heterogeneity,
make a segmented equilibrium possible? Perhaps the most important
feature is that agents are not allowed to sell bonds short. We show
that costless short sales are inconsistent with any price discrepancies
between the bonds; therefore, a necessary condition for any price
segmentation to occur is that short sales be prohibited, restricted, or
costly. This restriction is consistent with the JGB market. Another
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important feature is the form of market making. In our model, if
market making is competitive, then period-2 bid-ask spreads on both
bonds are driven to zero and price differences between the two bonds
are impossible to sustain. When we consider a regulated market maker,
which is consistent with the institutional structure of the JGB market,
price segmentation arises as the optimum.

Our work combines three central issues related to liquidity: the
optimization problem of the agents, the optimization problem of the
issuer and the market maker, and the concentration of trade. In the
spirit of Grossman and Laroque (1990), Garbade and Silber (1976),
Lippman and McCall (1986), and Amihud and Mendelson (1986),
agents choose optimal trading strategies, taking transaction costs as
given. The problem of the issuer and the market maker, in turn, is
viewed as one of choosing posted bid and ask prices, as in Ho and
Stoll (1981), Amihud and Mendelson (1980), and Glosten and Mil-
grom (1985). Concentration of trade—studied in Admati and Pflei-
derer (1988), Foster and Viswanathan (1990), and Pagano (1989)—
arises endogenously in our model. This article resembles that of
Pagano (1989) in that the trade is concentrated in a given market
rather than at a given point in time. It differs in that agents are not
restricted from trading in both markets.

The article is organized as follows. In Section 1, the basic model
is presented, and market restrictions are examined and related to the
institutional features of the JGB market. In Section 2, we solve the
agents’ maximization problem given a set of prices. In Section 3, we
consider the price-setting problem as faced by the issuer and the
market maker. We present results on the optimality of segmented
markets and a discussion of the effect of varying relative supplies and
endowment volatility. In particular, as endowment volatility increases
(in a mean-preserving-spread sense), the liquidity premium (the dif-
ference between the period-1 bid prices of the liquid and illiquid
bonds) increases. In Section 4, we consider the case in which the
market maker maximizes revenue independently of the issuer. When
the magnitude of the bond issue is small relative to the endowments,
the equilibrium that emerges is symmetric. We conclude the article
in Section 5.

. The Model
1.1. The setup

Consider a three-period (1,2,3) endowment economy in which only
two pure discount bonds are traded. Both bonds are issued in period
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1, mature in period 3, are riskless, and pay one unit of consumption
at maturity (all prices are denominated in units of the consumption
good). We designate the bonds as liquid (Z) and illiquid (Z). Although
the bonds have different designations, we do not exclude cases in
which they trade at identical prices. In these cases, the designations
are irrelevant. They are in positive per capita net supply of £Q (& >
0) and Q. The prices are denoted p% where i = a, b denotes ask or
bid price, j= 1, 2 denotes period 1 or 2, and & = I, L denotes illiquid
or liquid (e.g., p%, is the period-2 bid price of the liquid bond).
Without loss of generality, the bond with the lower ask price in period
1 is designated as the illiquid bond; in other words, p,, < pi,.

There is a continuum of agents indexed on [0, 1] who maximize
expected, time-separable, discounted, von Neumann-Morgenstern
utility. The agents are not permitted to sell bonds short. In addition,
they cannot make markets or hedge by forming coalitions; the only
way of transferring wealth across time is through bonds. The agents
are divided into two groups, distinguished by their endowments of
the consumption good in each of the last two periods. In the initial
period the agents do not know into which group they fall. They
receive identical endowments, denoted Y;, and hence take identical
initial positions in the bond market, 4/ illiquid bonds and b{ liquid
bonds. At the beginning of the second period agents are informed of
their endowment and therefore realize their type: buyers (B), who
purchase bonds in the second period, or sellers (), who sell bonds
in the second period. Buyers receive the endowments Y% in period
2 and Y%¥in period 3, and hold 4}, illiquid bonds and A4, liquid bonds.
For sellers the notation is Y3, Y35, b%,, and b, respectively.

The agents are designated such that the marginal rate of substitution
between periods 2 and 3 of the buyers exceeds that of the sellers if
no bonds are traded in period 2. This assumption ensures that the
sellers always have more incentive than the buyers to sell bonds in
period 2. The probability g of being a buyer is known. The endow-
ments of the sellers and the buyers are also known in period 1.

In the first period the issuer sells the total supply of bonds at ask
prices that will clear the markets. In period 2 all the trade goes
through a market maker at his posted bid and ask prices. The market
maker holds no inventory, and he must accept all orders at his posted
prices; therefore, he must set prices to equate supply and demand in
the markets for both securities. The market maker has no modeled
consumption needs and is interested only in period-2 revenues. In
the third period the bonds mature and their payoff is consumed in
full. Table 1 shows the notation for the parameters, all of them being
nonnegative.

It is useful to define the notion of equilibrium in this model.
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