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1 Introduction

Agents’ international portfolio choices have been a major topic of research in macroeconomics
over the past two decades. The vast majority of papers emphasize the role that foreign assets
play in helping agents diversify domestic income risk. While the role of assets in hedging con-
sumption risk is admittedly crucial, an equally important characteristic of assets, their liquidity,
has been overlooked by the literature. In this paper, we develop a theoretical framework that
allows us to study how liquidity properties of assets shape agents’ international portfolios. A
concrete concept of asset liquidity is, therefore, required.

To that end, we employ a model in the tradition of monetary-search theory, extended to
include real assets and trade between countries. Agents have access to alternating rounds of
centralized, or Walrasian, markets and decentralized markets, where agents meet in a bilat-
eral fashion and credit is imperfect. In each country’s Walrasian market, domestic and foreign
agents can buy assets of that country at the ongoing market price. More interestingly, agents
can bring a portfolio of assets to each country’s decentralized market and trade it for locally-
produced goods. Hence, assets serve a double function. First, they are claims to future con-
sumption, as is standard in finance. Second, they serve as media of exchange, as is standard in
monetary theory. It is precisely this second function that captures the notion of asset liquidity.

Assuming that agents incur a small cost to liquidate foreign claims, we characterize equilib-
ria in which different assets arise as media of exchange in different types of bilateral meetings.
If agents” trading opportunities abroad are sufficiently frequent, assets circulate as media of ex-
change locally. This means that agents use domestic assets to trade at home and foreign assets
to trade abroad. In this case, our liquidity mechanism endogenizes the commonly-assumed
existence of currency areas in international macroeconomics. At the other extreme, if trading
opportunities abroad are scarce, agents use domestic assets to trade both at home and abroad.
Finally, there is an intermediate case in which either type of equilibrium described above can
arise, depending on other parameters that govern asset returns.

As long as trading opportunities abroad are not much more frequent than at home, agents’
portfolios exhibit home bias. Since agents hold larger amounts of domestic over foreign assets,
they have larger claims to domestic over foreign consumption goods. Hence, our suggested
mechanism positively links asset and consumption home bias. Moreover, foreign assets turn
over faster than home assets because, while the former have desirable liquidity properties, they
yield lower future consumption and are undesirable savings tools. This result is very particular
to our mechanism. In the absence of the liquidity factor, foreign asset trading costs, which are
necessary to generate consumption and asset home bias, would yield lower turnover of foreign
relative to domestic assets. Thus, our model offers an answer to a long-standing puzzle in in-
ternational finance as described in Lewis (1999): a positive relationship between consumption
and asset home bias, coupled with higher turnover rates of foreign over domestic assets.
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We use the tight link between consumption and asset home bias to assess the model’s
quantitative ability to explain asset-allocation and turnover-rate patterns observed in the data.
We calibrate the model’s parameters to match the US import-to-GDP ratio and domestic asset
turnover rate over the past decade. We then let the model endogenously generate asset portfo-
lios and turnover rates of foreign assets. The calibrated model predicts a home asset share of
seventy-six percent, even if foreign asset liquidation costs are arbitrarily small. It also generates
a turnover rate for foreign assets that is 1.2 times higher than the rate for domestic assets. These
results favor well with the data. In particular, developed countries obey three empirical regu-
larities. First, bilateral equity investment shares are strongly positively correlated with bilateral
import shares. Second, the average OECD country exhibits asset home bias, since its citizens
hold seventy-six percent of their wealth in domestic equities. Third, Amadi and Bergin (2008)
document that turnover rates of foreign assets are twice as high as those of domestic assets.

The liquidity mechanism described in this paper is fairly successful, both qualitatively and
quantitatively, at explaining the three stylized facts discussed above. However, in order to
remain tractable, the model assumes away the risky nature of equity returns. Thus, the mech-
anism is complementary to existing theories that relate asset and consumption home bias in
models of aggregate uncertainty. For example, Heathcote and Perri (2007) use a standard in-
ternational business cycle framework and show that, when preferences are biased toward do-
mestic goods, asset home bias arises because endogenous international relative price fluctua-
tions make domestic stocks a good hedge against non-diversifiable labor income risk. Their
model generates a tight link between openness to trade and the level of asset diversification.
This positive link is also explored by Collard, Dellas, Diba, and Stockman (2009) in an endow-
ment economy with separable utility between traded and non-traded goods. In their model, an
agent’s optimal portfolio includes the entire stock of home firms that produce domestic non-
traded goods and a fully diversified portfolio of equities of firms that produce tradable goods.
The authors show that, if the share of non-traded goods in consumption is large, the model can
generate substantial portfolio home bias.

In other related literature, Michaelides (2003) solves for optimal international portfolios in
the presence of liquidity constraints and undiversifiable labor income risk. The author shows
that substantial asset home bias can be generated in a buffer stock saving model where agents
face higher costs to invest abroad than at home. Assets, however, play a very different role in
his model relative to ours. In the framework of Michaelides (2003), assets help smooth con-
sumption in the presence of liquidity constraints, while in ours, assets help facilitate bilateral
trade. Finally, Hnatkovska (2010) demonstrates that asset home bias and a high foreign asset
turnover rate can arise in the presence of non-diversifiable non-traded consumption risk when
each country specializes in production, preferences exhibit consumption home bias, and asset
markets are incomplete. However, in this setting, domestic asset flows are also high, thus yield-

ing equally high turnover rates of domestic assets.
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The present paper is the first to deliver higher foreign over domestic asset turnover rates in
a model where foreign asset trading costs naturally link consumption and asset home bias. The
liquidity mechanism that generates these desirable predictions relates closely to the growing
literature that focuses on the liquidity properties of objects other than fiat money. In their pio-
neering work, Lagos and Rocheteau (2008) assume that part of the economy’s physical capital
can be used as a medium of exchange along with money. Their goal is to study the issue of over-
investment and how it is affected by inflation. Geromichalos, Licari, and Suarez-Lledo (2007)
introduce a real financial asset and study the co-existence of money and the asset as media
of exchange, with special focus on the relationship between asset prices and monetary policy.
Lester, Postlewaite, and Wright (2008) take this framework one step further and endogenize the
acceptability (of various media of exchange) decisions of agents. Finally, Lagos (2010) considers
a similar framework, enriched with uncertainty, in order to address the equity premium and
risk-free rate puzzles. The present paper, however, is the first to introduce liquidity of assets in
a multi-country environment and to explore the implications of liquidity on the distribution of
asset holdings across countries.

Lastly, our model relates to the literature of money-search models applied to international
frameworks. In their pioneering work, Matsuyama, Kiyotaki, and Matsui (1993) employ a
two-country, two-currency money-search model, with indivisible money and goods, and study
conditions under which the two currencies serve as media of exchange in different countries.
Wright and Trejos (2001) maintain the assumption of good indivisibility in Matsuyama, Kiy-
otaki, and Matsui (1993), but they endogenize prices using bargaining theory. Head and Shi
(2003) also consider a two-country, two-currency search model and show that the nominal ex-
change rate depends on the stocks and growth rates of the two monies. Finally, Camera and
Winkler (2003) use a search-theoretic model of monetary exchange in order to show that the ab-
sence of well-integrated international goods markets does not necessarily imply a violation of
the law of one price. In this paper, we employ a model with divisible assets and goods. More-
over, by endowing assets, other than fiat money, with certain liquidity properties, we bring the
money-search literature closer to questions related to international portfolio diversification.

The remainder of the paper is organized as follows. Section 2 describes the modeling en-
vironment. Section 3 discusses the optimal behavior of agents in the economy. Section 4 char-
acterizes the media of exchange that arise in a symmetric two-country model of international
trade in goods and assets. Section 5 describes the model’s predictions regarding asset and
consumption home bias as well as asset turnover rates, and provides empirical support for the
mechanism. Section 6 evaluates the quantitative ability of the model to account for the observed

patterns in asset portfolios and turnover rates. Section 7 concludes.



2 Physical Environment

Time is discrete with an infinite horizon. Each period consists of two sub-periods. During the
tirst sub-period, trade occurs in decentralized markets (DM henceforth), which we describe in
detail below. In the second sub-period, economic activity takes place in traditional Walrasian or
centralized markets (C'M henceforth). There is no aggregate uncertainty. There are two coun-
tries, A and B. Each country has a unit measure of buyers and a measure £ of sellers who live
forever. The identity of agents (as sellers or buyers) is permanent. During the first sub-period,
a distinct DM opens within each country and anonymous bilateral trade takes place. We refer
to these markets as DM;, i = A, B. Without loss of generality, assume that DM, opens first.
Sellers from country 7 are immobile, but buyers are mobile. Therefore, in DM;, sellers who are
citizens of country i meet buyers who could be citizens of either country. During the second
sub-period, all agents are located in their home country.

All agents discount the future between periods (but not sub-periods) at rate 5 € (0, 1). Buy-
ers consume in both sub-periods and supply labor in the second sub-period. Their preferences,
which are independent of their citizenship, are given by U”(z,,z,, X, H), where z; is con-
sumption in DM;, i = A, B, and X, H are consumption and labor in the (domestic) C'M. Sellers
consume only in the C'M and they produce in both the DA and the C'M. Sellers” preferences
are given by U°(h, X, H), where the only new variable is i, which stands for hours worked in
the DM. In line with Lagos and Wright (2005), we adopt the functional forms

UB(r,,xv,, X, H) = u(z,)+ulr,)+U(X)— H,
US(h,X,H) = —c(h)+U(X)—-H.

We assume that v and U are twice continuously differentiable with «(0) = 0, v’ > 0, v/(0) = oo,

U >0,u" <0,and U"” < 0. For simplicity we assume that ¢(h) = h, but this is not important

for any of our results. Let ¢* = {¢ : ©/(¢*) = 1} and suppose that there exists X* € (0, c0) such

that U'(X*) = 1 with U(X*) > X*.

During the round of decentralized trade, sellers and buyers are matched randomly, accord-
ing to a matching technology that is identical in both DM'’s. Let B, S be the total number of
buyers and sellers in some DA and define market tightness as # = B/S. The total number
of matches in this market is given by M (B, S), where M is assumed to be increasing in both
arguments, concave, and homogeneous of degree one. The arrival rate of buyers to an arbi-
trary selleris a, = M(B,S)/S = M(B/S,1) = f(#). Homogeneity of degree one implies that
the arrival rate of sellers to an arbitrary buyer is a, = M(B,S)/B = a /0. In both DM'’s,
S = £. Buyers get to visit the domestic DM with probability o,, € (0, 1) and the foreign DM
with probability o, € (0,1), which captures the degree of economic integration. The mea-
sure of active buyers in both DM’s is given by B = 0,, + ¢, and market tightness is given by
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6 = &(o, + 0,)"'. In any bilateral meeting, the buyer makes a take-it-or-leave-it offer to the
seller. Any sale to a buyer from country j will count as imports of country j from country «.

As mentioned earlier, during the second sub-period agents trade in centralized markets,
CM,;, i = A, B. All agents consume and produce a general good or fruit which is identical in
both countries. Thus, the domestic and the foreign general goods enter as perfect substitutes
in the utility function. Agents are located in the home country and have access to a technology
that can transform one unit of labor into one unit of the fruit. Furthermore, we assume that
there are two trees, one in each country, that produce fruit, as in Lucas (1978). Shares of the tree
in country ¢ are traded in C'M;, but due to perfect financial integration, agents from country j
can place any order and buy shares of this tree at the ongoing price v;. Let 7; > 0 denote the
total supply of the tree in country i and R; the dividend of tree i. Since in this paper we focus
on symmetric equilibria, we assume that 7, =7, =7 >0and R, = R, = R > 0. T'and R are
exogenously given and constant.

Except from consuming the general good and trading shares of the trees in the C'M’s, buyers
can also carry some claims into the DM’s in order to trade them for a special good produced
by local sellers. Hence, assets serve not only as stores of value, but also as media of exchange.
The necessity for a medium of exchange arises due to anonymity and a double coincidence of
wants problem that characterizes trade in the decentralized markets (see Kocherlakota (1998)
for an extensive discussion). Assets can serve as media of exchange as long as they are portable,
storable, divisible, and recognizable by all agents. We assume that all these properties are sat-
isfied. As we explain in more detail below, we do not place any ad hoc restrictions on which
assets can serve where as means of payments.

In the absence of any frictions in the physical environment, due to the symmetry assumption
made earlier, the model would predict that agents’ share of foreign assets in their portfolios is
anywhere between 0 and 100%. In order to derive sharper predictions, additional assumptions
are necessary. One friction that is very common in the international macroeconomics literature
is the so-called currency areas assumption, which dictates that trading in country ¢ requires the
use of that country’s currency (in our case the asset) as a medium of exchange. This assump-
tion is extremely appealing and empirically relevant. However, since our paper is in the spirit
of modern monetary theory, we consider such a restriction undesirable, and insist that agents
should choose for themselves which objects (assets) will be used as media of exchange and
which will not.

We now introduce the main friction of our model. We assume that whenever an agent from

We model trade as quid-pro-quo (good-for-asset), but one can think of assets serving as collateral for trade in
decentralized markets. Moreover, our analysis is robust to the introduction of fiat money in the economy. In this
case, agents hold assets as store of value due to positive asset returns, since fiat money has negative or zero return,
depending on the rate of inflation. Suppose that trade in DM; necessitates the use of i’s currency. If it is costly
to convert foreign assets into home currency, due to a spread in the exchange rate, agents will hold i’s asset in
order to trade in 4’s currency. Hence, our results would be preserved. Nevertheless, we do not model fiat money
explicitly in order to keep the analysis simple and to abstract from policy considerations.
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country ¢ holds one share of country j’s tree, j # 4, she has a claim to R — ~ units of fruit,
with k € (0, R). Sometimes, we refer to « as the cost of liquidating the foreign asset. The most
straightforward way to interpret « is the following: when an agent from country ¢ holds one
share of tree j, R units of the general good have to be physically delivered from country j to
its claimant in country 7. Therefore, x represents a transportation cost. Alternatively, x can be
thought of as an information friction or cost that agents have to pay in order to participate in the
foreign asset market.? Finally, x may capture policy frictions such as tariffs on goods imports
or taxes on foreign dividend returns, both of which are commonly observed across many coun-
tries. It is important to highlight that all the results presented in this paper hold for arbitrarily

small values of k.

3 Value Functions and Optimal Behavior

We begin with the description of the value functions in the Walrasian market. For a seller from
country i = A, B, the Bellman’s equation is given by
W (t) = max {U(X) — H + BV (1)}

X,H, i

where ¢t = (t;,t;), and ¢, denotes the amount of asset | = A, B held by the agent when she enters
CM,;. We have also defined R, = R — k. Variables with hats denote next period’s choices. It
can be easily verified that, at the optimum, X = X*. Using this fact and replacing H from the
budget constraint into W yields

W2(t) = UX*) — X*+ (i + R) ti + (¥; + Ry) tj+mtgx{—¢i£i — it + BV} Q)

Some results are worth highlighting here. First, the choice of  does not depend on t. In
other words, there are no wealth effects, which follows from the quasi-linearity of #/. Second,

the function W} is linear and we can write?
WE(t) = A7 + (Wi + R) i+ (1 + Ra) .

where the definition of A7 is obvious.

Next, consider a buyer from country i. The state variables for this agent are summarized

2Similarly, Michaelides (2003) assumes that agents face a higher transaction cost when investing abroad.
3The term AY consists of constant terms (like X*, U(X*)) and terms that depend on . By the no-wealth-effect
property, the latter does not depend on ¢. Hence, W;° is linear.



by t = (ti,ti;, tji, t;;), where t;; is the amount of asset i that is used for trade in DA/;. In other
words, we allow buyers to choose any amount of assets they wish, but we do not allow them
to use ¢;; and ¢;; for trade in DM;. This assumption makes the agent’s maximization problem

more tractable.* The Bellman'’s equation for a buyer from country i is given by

W.B(t) = ma}g{U(X) — H+5ViB<£)}

A
X,H,1

s.t. X+ (fi + 1) + 05 (b +155) = H+ (i + R) (L + ty5) + (1 + Reo) (£ + 15).
Once again, X = X* at the optimum. This allows us to write

WE(t) = UX*) = X"+ (¢ + R)(tii + tij) + (U; + Re) (ti + t55)
+ mtglx {—wi (fz-z- + fij) — 1 (sz’ + fjj) + BVQB({)} : )

As in the case of sellers, there are no wealth effects in the choice of £, and W/ is linear,
WE(t) = A7 + (¥ + R)(ti + tig) + (¥ + Ri) (15 + 1),

where the definition of AZ is obvious.

We now turn to the terms of trade in the DM’s. As explained earlier, we place no restrictions
on which assets can be used as means of payments. Consider meetings in D/;, and as a first
case let the buyer be a citizen of country ¢ (a local). Suppose that the asset holdings of the buyer
are ¢t and those of the seller are . The solution to the bargaining problem is a list (g;, x4, z;i),
where ¢; is the amount of special good, z;; is the amount of asset i, and x; is the amount of asset
J that changes hands. With take-it-or-leave-it offers by the buyer, the bargaining problem is

max [ulqi) + WP (tis — wii, tig, b — w0, 1) = WE(L)]
%4, T

s.t. — q; -+ WZS(tNZ -+ Lii s fj + LL’ji) — Ws(t) =0 (3)

(2

and z;; < t;,xj; < tj.
Exploiting the linearity of the W’s, we can re-write this problem as

Qi%ii};ji [u(ql) a (wl - R)xii - (% " Rn)mji]

st ¢ = i+ R)zy + (Y; + Ro)wyi

and x;; < t;, x5 <ty

* Moreover, given our model specification, if agents only choose some (t;,;), which they can trade in any
market, the order in which markets open clearly matters. We consider this an undesirable feature.



The following lemma describes the bargaining solution in detail.

Lemma 1. Define m; = (v + R)t;i + (¢ + Ry )i

¢ =q",

If m>q*, then {
(i + R)zii + (U5 + Re)zji = "

qi = T,

Tii = i, Tji = i

If m<q", then {

Proof. It can be easily verified that the suggested solution satisfies the necessary and sufficient

conditions for maximization. O

This bargaining solution is standard in models where multiple assets can serve as media of
exchange.” All that matters for the bargaining solution is whether the buyer’s real balances of
assets used for trade in D)/, i.e. 7;, are sufficient to buy the first-best quantity. If the answer
to that question is yes, then ¢; = ¢*, and the buyer spends amounts of assets t;;, ¢;; such that
7; = ¢*. Notice that in this case t;;, t;; cannot be pinned down separately.® Conversely, if T; < ¢*,
the buyer gives up all her asset holdings and purchases as much ¢ as her real balances allow.

Now consider a meeting in DM; when the buyer is from j # ¢ (a foreigner) with asset
holdings ¢. Again, denote the solution by (¢;, z;;, z;;). The bargaining problem to be solved is
the same as in (3), after replacing W;” with W”. Using the linearity of the value functions, one

can re-write the bargaining problem as’
q_r?af_ [u(q:) — (i + Ri)wii — (V5 + R)xyi
st ¢ = i+ R)zy + (Y; + Ro)wy

and z;; <t;,xj <t

Substituting for (v; + R)x; + (¢; + R)zj; from the constraint, we can re-write the objective as
u(q;) — ¢; — Kxj; + k. Notice that for every unit of asset i that goes from the buyer to the seller,

two positive effects are generated. First, trade is facilitated, i.e. the seller produces ¢ for the

5See for example Geromichalos, Licari, and Suarez-Lledo (2007) and Lester, Postlewaite, and Wright (2008).

® This does not cause any indeterminacy issues because, as we show later, the agent sets ¢;; = 0.

7 Here we have silently assumed that the buyer and the seller can only exchange goods for assets and not assets
for assets. Given that the two parties have different valuations for the two assets, it is not at all clear why this
should be the case. The justification for our assumption is as follows. Since sellers have no bargaining power, it
is always optimal to bring zero assets into the match, which is what they will do in equilibrium. Hence, although
for the sake of generality we describe the bargaining solution for any asset holding ¢ by the seller, we know that in
equilibrium ¢ = 0. So our assumption simplifies the bargaining problem without affecting equilibrium results.
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buyer in exchange for the asset. Second, the social surplus increases because the asset goes to
the hands of the agent who has a higher valuation for it (the seller does not incur the liquidation
cost x for asset 7). These facts determine the spirit of the solution to the bargaining problem,
which is now stated in detail.

Lemma 2. Define q(v)) = {q L l(q) = ¢+RK~} and q(v)) = {q Ll(g) = LR } with g) > ¢* >

v+R h+R
q(¥), for all Y» < oo. The bargaining solution is the following
q(¥i) q(i
a) If ti; > IZH'R’ then xii:%v
.C(Iji = 0

¢ = ti(Yi + R),

Yi+R Yi+R
€Ty = 0.
)
4 = g(,l?bj)v
w.
cl) If tu < iiﬁ; and m; > q(v;), then Ty = i,
\ ajjl o wJ"FR/Q :
)
q; = T,
1/)v
c2) If t; < I%E'-:])% and m; < q(1;), then Ty = tii,
L xji = tﬂ
Proof. See Appendix A. -

The solution to the bargaining problem is very intuitive and it is driven by the amount of
foreign assets held by the citizen of country j. The buyer should use only asset i whenever
possible. If her asset-i holdings are unlimited, she should buy the quantity defined as g(v).
This quantity is larger than ¢*, the maximizer of u(q) — ¢, because of the second positive effect
of using asset i, described above (the wedge between the buyer’s and the seller’s valuation).
In similar spirit, if the buyer’s balances allow her to buy ¢(¢) or more, she should not use any
amount of asset j for trade. Positive amounts of asset j will change hands, only if the asset-
i holdings are such that the buyer cannot purchase ¢(7/). In that case, the buyer will use the
amount of asset j that, together with all of her asset-i holdings, buys the quantity ¢(¢).

We now proceed to the description of the value functions in the DM. Once these func-
tions have been established, we can plug them into the expressions for the C'M value functions
(equations (1) and (2)) and characterize the optimal behavior of the agents. Consider first a
seller from country i. Since buyers make take-it-or-leave-it offers, V;°(t) = WS(t). Use this
result in (1) to obtain

2

WS(t) = K5 +mt§%X{JiS(f)}v
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where
Jo(t) = [—wz + B (1&2 + R)} ti+ [—%’ + (1&] + Rn)] £j7 4)

and K? is a term that does not depend on .8 We refer to .J as the objective function of seller
i. Maximization of this function with respect to ¢ fully describes the optimal asset holdings of
this agent in every period. We will return to discuss the optimal choice after completing the
description of the objective functions for all agents.

Consider a buyer from i. The value function for this agent, when she enters the decentralized-
trade round with asset holdings ¢ = (¢;;,t;;, t;:, t;;), is given by’

~ ~

ViE(t) = UHUFGB{ (@) + ulgy) + W (fis — @i, By — wij, i — 2, £y — @) }
+ UHaB(l _UFa'B){u(qi) +VV1B ( l’”,t”,f x]“@]) }
+ o051 - UH%){U(%') + Wi (fi, by — @i, i 1y — 2y5) }
+ (1 - UHaB)(l - UFCLB)WiB(t)7
where the g and x terms are determined through the bargaining protocols described in Lemmata
1 and 2. Also, it is understood that (q;, 24, ;) are functions of (#;,%;) and (g;, x;, z,;) are

functions of (¢;;,,;). Following the same steps as in the case of a seller, one can conclude that
the objective function for the buyer is given by

TP () = T (0 + T e (D), (5)

J;BH( i i) = [ ¢z+ﬁ(¢z+R>] ti + [—%‘4‘5(1@4‘3@)} tii
+ BPH{U(Qi(Eii,Eji)) - (?/A)z + R) ii(tis 1) — (% + R ) it sz‘)}, (6)
JE (1) = [ bi+ B (wz + R)] i+ [—wj +8 (1/3]- + R,@ﬂ i)

~

+ 5PF{U(Qj(tijat ) — <¢z + R) xw( ijs JJ) (% +R ) (¢ wvtjj)}- @)

In the expressions above, we have defined p,, = a,0, and p, = a,0,, i.e. p, is the probability
of being an active and matched buyer in the local DM and p,. is the analogous expression for

8More precisely, one can show that, K = (U(X*)—X*)(1 + B) + (i + R)t; + (¢; + Ro)t; +
(3 max; {—1/31-1?1- — it + VS (f) } By the no-wealth-effect result, the choice of ¢ does not depend on .

9 The first line represents the case in which the buyer is matched in both DM’s. The second and third lines
represent the cases in which she matches only in the home and foreign DM, respectively. The last line stands for
the case in which the buyer does not trade in any DM and walks into the C'M with her original asset holdings.
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the foreign DM. JJ is the part of the objective that reflects the choice of assets to be traded in
DM, with n = H for home or n = F' for foreign.

Equation (5) highlights that the optimal choice of asset holdings to be traded in the home
and foreign DM ((t;;,%;;) and (%, 1;;), respectively) can be studied in isolation. This leads to
a much more tractable optimization problem and it is the main reason for choosing the state
space of a buyer to be t = (t;,t;,t;i,t;;). The term —¢; + B(¢; + R) represents the net gain
of carrying one unit of the domestic asset from today’s C'M into tomorrow’s C'M. Sometimes
we refer to the negative of this term as the cost of carrying the asset across periods. Similarly,
—b; + B(1); + R,) is the net gain from carrying one unit of the foreign asset across consecutive
CM'’s. In both (6) and (7), the second line represents the expected (discounted) surplus of the
buyer in each DM. The following Lemma states an important result regarding the sign of the
cost terms that appear in the agents’ objective functions.

Lemma 3. In any equilibrium, 1, > ﬁ('{[)k +R), k=AB.

Proof. A formal proof can be found in Geromichalos, Licari, and Suarez-Lledo (2007). To see
the result intuitively, just notice that if ¢, < (1. + R) for some k, agents of country k will have

an infinite demand for this asset, and so equilibrium is not well defined. O

According to the Lemma, for any agent from country i, the net gain of carrying home as-
sets across periods is non-positive and the net gain of carrying foreign assets across periods
is strictly negative due to the term . The non-negative sign of the cost terms assigns a very
intuitive interpretation to the objective functions of agents: a buyer wishes to bring assets with
her in the DM in order to facilitate trade. However, she faces a trade-off because carrying these
assets is not free (equations (6) and (7)). On the other hand, sellers have no benefit from carry-
ing assets into the D M. This is why in (4) only the cost terms are present. We are now ready to
discuss the optimal portfolio choices of agents and, consequently, equilibrium.

4 Equilibrium in the Two-Country Model

We begin this section with a general definition of equilibrium and we explain why focusing on

symmetric, steady-state equilibria can make the analysis more tractable.

Definition 1. An equilibrium for the two-country economy is a list of solutions to the bargain-
ing problems in DM;, i = A, B described by Lemmata 1 and 2 and bounded paths of 14, ¢,
such that agents maximize their objective functions (described by (4), (6), and (7)) under the
market clearing conditions T, = >, _, s> 4 gt +E>iapt and Ty =30 4 g > aptl, +
£ i_apts- The term ¢, denotes demand of a buyer from country i for asset j to trade in DM,

and the term t} denotes the demand of a seller from country i for asset ;.

11



In the remainder of the paper we focus on steady-state equilibria. Moreover, the two-
country environment we consider is completely symmetric in the following sense: 7', = T}, =
T,R, =R, =R,and 0,,,0, are the same in both countries. Given the concavity of the buyers’
objective functions, each buyer has a certain (degenerate) demand for the home asset and a cer-
tain (degenerate) demand for the foreign asset, but these demand functions do not depend on

A _ 4B
o, =1

, .. . .1 . . .. . A _ 4B
the agent’s citizenship. In terms of equilibrium objects, this implies that ¢/, =t A

BB’
A _ 4B
tBA—t

A _ 4B 10 :
Looand t2 =t .’ The demand of sellers need not be degenerate, but given asset

prices, we can always choose it conveniently in order to clear the market (see Lemma 4 below
for details). Two important implications follow. First, both assets have equal aggregate supply
(T') and aggregate demand. Therefore, their equilibrium price has to be equal, ¥ = 9, = 9.
Second, by the bargaining protocols, the amount of special good that changes hands in any
DM depends only on whether the buyer is a local or a foreigner, but not on the label of the
DM. These facts lead to the following definition.

Definition 2. A symmetric steady-state equilibrium for the two-country economy can be sum-
marized by the objects {t,,,,t,.:tuu, trps U5, 82,4y, q,, ¥}, The term ¢;; is the equilibrium asset
holdings of the representative buyer (of any country) for asset i to be used for trade in DM,
with i, j = H for home or ¢, j = F' for foreign. For future reference also define the total home and
foreign asset holdings of buyers, ¢, = t,,,, +t,, and t, =t,, +t,,. Theterm t{,i = H, F, repre-
sents equilibrium asset-i holdings for the representative seller, and ¢; stands for the amount of
special good that changes hands in any DM when the buyer is local (¢ = H) or foreign (i = F).
Finally, v is the symmetric, steady-state equilibrium asset price. Equilibrium objects are such

that agents maximize their respective objective functions and markets clear.

We now proceed to a more careful discussion of the optimal portfolio choice of agents and,
consequently, equilibrium. Notice that the symmetric, steady-state version of Lemma 3 dictates
that v > BR/(1 — ) = ¢*. The term ¢* is the so-called fundamental value of the asset, i.e.
the unique price that agents would be willing to pay for one unit of this asset if we were to
shut down the DM’s (in which case the model would coincide with a two-country Lucas-tree
model). The optimal portfolio choice of a seller is straightforward.

Lemma 4. A seller’s optimal choice of asset holdings satisfies t? = 0 and

9 =

H

{& if >0,
€eRy, lf?/):?/)*

10 For example, t4 = t¥ means that the demand for asset A of a buyer from A in order to trade in her local
DM is equal to the demand of a buyer from B for asset B used for trade in her local decentralized market. The
remaining equations admit similar interpretations.
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Proof. The result follows directly from inspection of (4) and Lemma 3. O

The seller never wishes to hold a positive amount of the foreign asset, given that the cost of
carrying this asset across periods is strictly negative, and she has no benefit from bringing assets
into the DM. A seller might demand some home assets, if the holding cost is zero. This is true
when ¢ = ¢*. We now turn to the optimal portfolio choice of the buyer. We will examine the

choice of (t,,,,,t,,) and (¢,,,.. t,,) separately, by looking at the symmetric, steady-state versions
of (6) and (7).

Lemma 5. A buyer’s optimal choice of asset holdings for trade in the local DM satisfies t,,, = O.
Moreover, if 1 > 1%, t,,,, solves

Y =B+ R){L+p,[u (¥ + R)t,,) -1}, 8)
and if g = %,y > /(0 + R)
Proof. See Appendix A. O

Lemma 5 reveals that buyers never carry foreign assets to trade in the local DM. The intu-
ition behind this result is straightforward. Recall from Lemma 1 that any combination of assets
for which (¢ + R)t,,,, + (¢ + R,)t,,, = 7, for some given 7, buys the same amount of special
good. Since the foreign asset has a higher holding cost, it is always optimal for the buyer to
purchase any desired quantity using ¢,,,, only. When the cost to carry assets falls to zero, opti-
mality requires that the buyer bring any amount of assets that buy her ¢* in the local DM (this
amount maximizes the buyer’s surplus). By Lemma 1, any ¢,,,, > (1 — )¢*/R does that job.

Next, we consider the optimal choice of assets used for trade in the foreign DA . There are
three scenarios (or regimes), that depend on the values of the following parameters: j3,p,, and
x/R. In the first scenario, regardless of asset prices, the agent uses only foreign assets to trade
in the foreign DM . In the second scenario, again regardless of asset prices, the agent chooses
t., = 0 and trades in the foreign DM with her home asset. Finally, there is a third regime, in
which the agent uses either ¢, or ¢,, as means of payment (except from a knife-edge case),
depending on asset prices. The following Lemma describes the details. Figure 1 summarizes
the parameter values that constitute the various regions described in Lemma 6.

(1—2p,)

(1=pp)(1-H)
uses only the foreign asset as a medium of exchange in the foreign DM. The optimal t,,, satisfies

Lemma 6. Case 1: Assume (p,.,[3) € Ry, or (p,, ) € Ry and % > = K. Then the buyer

U =B1=p) W+ Re) +pp (& + R)u' (Y + R)t )] ©)
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Ifp > %, thent,, = 0,and if p = *, thent,, € R;. Also, q, = (¢ + R)t,,.
Case 2: Assume (p,., ) € Ry. The buyer sets t,,, = 0 and uses only the domestic asset as a medium
of exchange in the foreign DM. If 1) > )*, then t,,, satisfies

U =B[1=p )W+ R) +p, (¢ + Re)u' (¢ + Re)t,0)] (10)

with q, = (Y + Re)t,,.. If v = %, thenany t, . > q(v*)/(R/(1 — 3) — k) is optimal. In this case,
4 = q(7).

Case 3: Assume (p,.,3) € Rs, or (p,., ) € Ry and /R < k. Also, define 1. = f(1 — p,)(2R —
k)/[1 —2B6(1 — p,)]. The following sub-cases arise: a) If 1) > )., then the optimal t
in Case 1 above. b) If 1 < 1), then the optimal t,,..t...,q, are as in Case 2 above. c) In the knife-edge
case ) = 1., t, ., t,,. > 0and both (9) and (10) hold. The optimal choices t

pinned down, but q,. is uniquely given by q,,. = {q : v'(¢) = (1 — p,.)/ps }.

ups Lpps @ are as

t. cannot be uniquely

HF)

Proof. See Appendix A. O
BA
1
Ra
B: 1
i\ﬂ -pF)
0.5
R3 R
R2
\ b
B—1_—pF
>
0.5 1 pF

Figure 1: Parameter Values and Regions

Lemma 6 has an intuitive explanation. The liquidation cost « creates a “wedge” between the

asset valuations of a seller and a buyer who come from different countries. The buyer knows
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that if she meets with a foreign seller, she will have higher purchasing power if she carries the
foreign asset (which represents a home asset to the seller). On the other hand, meeting the
seller is not guaranteed, and if the buyer stays unmatched in the foreign DM, she will be stuck
with the “toxic” asset that incurs a liquidation cost. A reverse story applies regarding the op-
timal choice of ¢,,,.. If the buyer carries a large amount of this asset and matches in the foreign
DM, she will have lower purchasing power because, for every unit of ¢, . that she passes to the
seller, the latter will suffer a liquidation cost in the forthcoming C'M. Not surprisingly, when p,
is high, the buyer decides to carry out trades in the foreign DM using the foreign asset. On the
other hand, when it is less likely to match abroad (low p,.), the buyer prefers to carry her home
asset, even when trading in the foreign country. In intermediate cases, either regime can arise,
depending on the asset price, which affects the holding costs.!!

The relationship between the optimal ¢,,,, and ¢, with p,, is straightforward. What is per-
haps more surprising is the fact that, in R,, the buyer chooses to trade with the foreign asset
when & is relatively high. This might seem counterintuitive at first, given that a high x means
high liquidation cost for a buyer who did not dispose of the foreign asset. But one should not
forget that a high « also implies low purchasing power for the buyer, if she carries only ¢,,,..
These forces have opposing effects. Whether it is optimal to trade with ¢,,, or ¢,, depends on
the value of 3. When & is high, the buyer realizes that she might incur a high liquidation cost,
but this will happen tomorrow. On the other hand, when the buyer is trying to buy some ¢ and
pay with ¢, ., the seller will have to incur a cost in the current period’s C'M, i.e. tonight. Thus,
a high « dictates the use of ¢, in foreign meetings, as long as agents are not very patient. As
an extreme case, consider points in R, that are close to the origin, and suppose & is very high.
Although p, is tiny, the buyer chooses to trade with ¢, because, in this region, j3 is also tiny.

So far we have analyzed the optimal behavior of agents for given (symmetric and steady
state) asset prices. To complete the model, we need to incorporate the exogenous supply of
assets in the analysis and treat ) as an equilibrium object. Before we can proceed with this task,
the following issue has to be handled: when 7' is plentiful, in a way that will be made precise
below, 1y = ¢* and the cost of carrying home assets is zero. In this case, the optimal choices
of t,,,t,,.t5 are not uniquely determined. There are many ways to break this indeterminacy
and this choice does not affect our results. We assume that it is buyers who absorb the excess

supply.'? Hence, in all equilibria, t5 = 0.

HAn interesting point to notice is that in Case 3, for + in the neighborhood of v, the nature of the agent’s
optimal choice transforms fully. For ¢y = ¢. —¢, ¢ > 0,t,,. = 0and t¢,, > 0. Butfor ¢ = ¢ + ¢, t,, = 0and
the agent uses only foreign assets as a medium of exchange. Despite this dramatic change in the agent’s portfolio
composition, as ¢ crosses the critical value 1., the amount of special good purchased is continuous in . To see
this point, just set ¢ = 1) + € in (9) and ¢ = 9. — € in (10). It is easy to show that, as ¢ — 0, ¢, — ¢, in both cases.

12 This result could arise endogenously, if we imposed a cost, ¢ > 0, of participating in the asset markets. Since
sellers get a zero payoff by holding any amount of assets in R, they would choose to hold zero even for a tiny c.
On the other hand, buyers want to hold strictly positive amounts of assets in order to trade in the D). Since the
cost is sunk, if ¢ = ¢, they would be happy to hold any amount of assets that exceeds the amount used for trade.
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For the reader’s convenience, before we state the proposition that characterizes equilibrium,
we repeat the definitions of some objects introduced above and we define a few new objects.”®

@y {q:w@):1+§?1_5£}—nﬂ}

i = 0= {00 = =

= g
_ . u/ o R(l B 2pF> _ ’%(1 - B)(l _pF>
Gue = {q' 0 == [R=Bs(l=p,) }
e = %WW@%=;;&}
r = W20
. ¢ q(y*)
B = “‘ﬁ)(f%—m—ﬁ))
_ 1_2ﬁ(1_pF) *
Tc - R_Kﬁ(l_pF)(qH,c+qF,c><T2
4 = B0=p)CR—K)
¢ 1_2ﬁ(1_pF)
BEo= (1_2pF)
(1—p.)1—=5)

Proposition 1. For all parameter values, in equilibrium, t,.,, = 0. Moreover:

a) If (p,..B) € Ry, or (p,, ) € Ryand k/R > F, equilibrium is characterized by “local currency
dominance” and agents trade in the foreign DM using only foreign assets. Hence, t,,,, =0, t, =t,,,
and t, = t.,. If T > 17, theny =9, q, =¢*, ¢, = q;, < ¢, andt, =T —q; (1 - B)/R. If
T < T}, then ¢ > %, q,, < ¢, and q, < q; . Forany T in this region, 0¢ /0T < 0, 0q,, /0T > 0, and
Jq,. /0T > 0.

b) If (B,p,.) € Ry, an “international currencies” equilibrium arises and agents use their home assets
inall DM’s, ie. t,, = 0,s0t, =0andt, =T. If T > Ty, then ¢ = *, q, = ¢*, and q,, =
q*) < ¢ If T < T3, then v > *, q,, < ¢*, and q,, < q(¢*). For any T'in this region, 0y /9T < 0,
0q,, /0T > 0,and 0q,. /0T > 0.

c)If (B,p,) € Ry, or (8,p,) € Ryand /R < K, a “mixed regime” equilibrium arises in the sense
that either local currency dominance or international currencies could arise depending on T'. If T' > T,
we are in the international currencies regime. For T"s in this region, ¢ € [V*,¢.), q,; € (q,..,q"], and
4r € (4p. q;,)- U T < Ti, we switch to a local currency dominance equilibrium and ¢ > v, q,, < q,,,
and q,, < q,... In the knife-edge case where T' = T, buyers purchase q,, = q,._ in the foreign DM using
any combination of home and foreign assets.

13 A comment on notation: when we write ¢} ,, the asterisk refers to the fact that this is the highest value that g,
can reach and the number 1 refers to the case, in particular Case 1.
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Proof. See Appendix A. O

A unique steady state equilibrium exists for all parameter values. Buyers never carry foreign
assets in order to trade in their home DM. Under parameter values summarized as Case 1 in
Lemma 6, an equilibrium with local currency dominance arises. Buyers choose to trade in the
foreign DM using the foreign asset only, because the positive effect (high purchasing power)
of holding foreign assets dominates the negative effect (liquidation cost). There exists a critical
level T that captures the liquidity needs of the economy. For T" < T}, increasing 1" helps buyers
purchase more special good in both DM’s. Hence, the marginal valuation of one unit of the
claim is higher than v, i.e. the price of the asset in a world where the Lucas-tree serves only
as a store of value. Sometimes we refer to the distance i) — ¢* as the liquidity premium because
it reflects a premium in the valuation of the asset that stems from its second role (as a medium
of exchange). When T' > T7, the asset’s liquidity properties have been exploited (increasing 7'
does not help buyers purchase more good) and ¢ = 1*. When this is true, the cost of carrying
the home asset is zero, so local buyers absorb all the excess supply, ¢, =T — ¢ (1 — 8)/R.

A similar analysis applies when parameter values are as in Case 2 in Lemma 6. We refer
to this case as an international currencies equilibrium because agents use their home asset as
means of payment everywhere in the world. The asset supply that captures the liquidity needs
of the economy is given by 75. When 17" > T, the asset price is down to its fundamental value
and ¢, ¢, have reached their upper bounds. Notice that in this case, buyers do not purchase
any foreign assets in the CM, i.e. t, = 0 and t,, = T. However, this does not mean that no agent
ever holds any foreign assets. Sellers from country i, who got matched with foreign buyers, get
payed with, and therefore hold some, asset j (which represents a home asset to the buyers).
This will be important in the next section where we will compute asset home bias.

When parameter values are as in Case 3 in Lemma 6, we can end up with local currency
dominance or international currencies equilibrium depending on 7', which directly affects .
Equilibria with local currency dominance arise if and only if 7' > 7.. The intuition behind this
result is as follows: when 7' is large, equilibrium prices are relatively low, which means that the
cost of carrying the asset is relatively low. When the cost of carrying assets is low, the term &
becomes relatively more important. Recall from the discussion of Lemma 6 that it is precisely
when & is relatively high that agents choose to use the foreign asset in order to trade in the
foreign DM (this becomes obvious when (3,p,.) € R). On the other hand, if T" is very small,
the cost of carrying assets is large, so the term x becomes less relevant. For intermediate values
of (f,p,) (remember we are in Case 3), this leads the buyers to optimally choose their home
asset to trade in all DM’s.
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5 Home Bias and High Turnover

In this section we explore three predictions of our model that are supported in the data. These
include the existence of asset home bias, the positive correlation between asset and consump-
tion home bias, and the higher turnover rates of foreign over home assets. We characterize
the properties of the local currency dominance equilibrium.'* We focus on this case because
the quantitative exercise in Section 6 confirms that developed countries” data suggest param-
eter values that support this very equilibrium. We describe the properties of the international
currencies equilibrium in the accompanying Web Appendix.

5.1 Preliminaries

We begin this section by comparing the equilibrium values of ¢,,, ¢, and ¢,,,t,, which will lead
us to our discussion of asset and consumption home bias as well as asset turnover rates. For
given 1), the first-order conditions (8) and (9) implicitly define ¢,,, ¢,. as functions of the proba-
bilities p,,, p,.. We have

_ — ,u/ _ ¢—5(¢+R)
iw = Galo) = {as e =14 LTI
_ o =B R —p,)

The following lemma summarizes some useful properties of these functions.

Lemma?7. a) Forp, =p, =0,G,(p) = G,(p) = 0. Foreveryp,, = p, =p € (0,1], G,,(p) > G,.(p).
b) For any p,. € (0,1], define p,,(p,) = {p: G,,(p) = G, (p,)} and notice that p,,(p,.) < p,.. Then,
forany p, € (0,1], p,, > p, (p,) implies q,, > q,..
c) Forany p, € (0,1}, p, > p,(p,) implies t,, > t,.

Proof. See Appendix A. O

The basic results of Lemma 7 are depicted in Figure 2 below. For any givenp, =p, =p >0,
G, > G,. For any given p,, we can find a critical p, (p,.), such that p,, > p,(p,) implies
¢, > q,. Inthelocal currency dominance regime, t,, = t¢,,,, and ¢, = t, .. Also, from bargaining,
q, = min{(¢+R)t,,,¢ }and g, = (v + R)t,,.. Hence, if p,, > p, (p,.), notonly ¢,, > ¢,., but also
t
probability of trading in the local DM is smaller than the probability of trading in the foreign

» > t.. In words, agents buy greater amounts of home versus foreign assets, even when the

4 Hence, one of the following is true: i) (p,.,3) € Ry, orii) (p,.,3) € Rz and k/R > F, oriii) T > T, and either
(pF’/B) € R3/ or (pF’/B) € R2 and K/R < K.
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DM (but not much smaller). Notice that we do not claim that ¢, > ¢, is equivalent to asset
home bias (although this turns out to be a sufficient condition), since we have not formally
defined home bias yet. Also, notice that these results apply only to the T" < T case. If T' > T,
we know that ¢,, = ¢* > q, =4 regardless of p,,, p,.

Figure 2: Trading Opportunities and Quantities Traded

5.2 Asset Home Bias

In this section, we argue that the model’s predicted asset portfolio is biased toward domestic

assets. The result is summarized in Proposition 2.

Proposition 2. a) Assume that T' < T}. For any p,. € (0, 1], let p,, > p,, (p,.). Then agents” portfolios
exhibit home bias in the sense that the home asset’s share in the entire portfolio is greater than fifty

percent. Formally, the home asset share is

2t t
HA= 2o T Pele 5 (11)
20, +1t5)

b) Assume that T > T}". Agents” portfolios exhibit home bias for any p,,, p,.. Formally,

1-8 « 1-8 «
2 (T - TqFJ) +pFTqF,1
2T

HA= > 0.5. (12)
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Proof. See Appendix A. O

For T' < T}, as long as trading opportunities at home are not significantly less than trad-
ing opportunities abroad, a reasonable assumption for most countries engaged in international
trade, the countries’ portfolios will exhibit home bias. This follows directly from Lemma 7. The
details of the derivation of the home asset bias formula can be found in Appendix B. To under-
stand why the left-hand side of (11) represents the home asset’s share in the agents” portfolio,
focus on country i. The term ¢, +¢,, in the denominator, stands for the total asset holdings. It is
multiplied by 2 because we account for asset holdings in both the DM and the C'M (we assume
equal weight). The numerator represents the home asset holdings. The term p, ¢, is the amount
of asset i held by sellers who matched in the DM with foreign buyers who were carrying ¢,
units of asset i, which to them is foreign. The formula in (12) admits a similar interpretation.

Home bias represents an empirical regularity in cross-country data. We document this fact
using cross-country data on international asset and liability positions provided by Lane and
Milesi-Ferretti (2007). During the years 1997-2007, the average domestic asset share among 31
OECD countries was 76 percent (see Table 2 in Appendix C). To measure asset home bias, we
employ a methodology similar to Collard, Dellas, Diba, and Stockman (2009). First, we com-

pute international diversification as follows

Foreign Portfolio Equity Assets

Int’l Dvrsf. =
VIS Stock Mkt Cap + Foreign Portfolio Equity Assets - Foreign Portfolio Equity Liab.

Then, we capture asset home bias through the home asset share
HA =1 — Int'l Dvrsf.

With this definition in mind, the countries in our sample exhibit asset home bias, since the av-
erage home asset share (HA) is well in excess of the fifty-percent benchmark that characterizes
a fully-diversified portfolio in our model.

5.3 Consumption and Asset Home Bias

In this model, consumption and asset home bias coexist. Proposition 3 states the result.

Proposition 3. Define C,,, C,, and C,, as the value of foreign (or imported) consumption, total con-
sumption, and consumption produced at home, respectively.
a) Assume T' < Ty. Forany p,. € (0,1], let p,, > p,,(p,.). Then C,, > C,,, implying g—H > 0.5.
T
b) Assume T' > TY. For any p,,, p,., we have g—;’ > 0.5.
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Proof. See Appendix B. O

To understand Proposition 3, notice that for each agent in the model, imported consumption
consists of special goods bought from foreign sellers as well as fruit obtained from abroad when
net claims to foreign trees are positive. On the contrary, domestic consumption includes special
goods bought in domestic DM meetings as well as fruit obtained not only when net claims to
the domestic tree are positive, but also via work. From Proposition 2, as long as trading op-
portunities abroad are not much higher than at home, the economy exhibits home bias in asset
holdings. Since, at the country level, more domestic assets are held relative to foreign ones,
net aggregate claims to foreign trees fall short of net claims to domestic trees. With respect to
the DM, Lemma 7 ensures that the quantity exchanged (and consumed) in a domestic meeting
exceeds the quantity exchanged in a foreign meeting. Since expenditure is increasing in the
quantity purchased, the value of domestic consumption exceeds the value of imported con-
sumption in the DM. Thus, for any non-negative work effort, domestic consumption exceeds
imported consumption, ensuring that domestic goods’ share of total consumption is well in
excess of fifty percent.

The above discussion demonstrates that consumption and asset home bias are interrelated
in the model. Moreover, Lemma 7 and Propositions 2 and 3 suggest that agents will buy more
consumption goods from countries whose assets they hold in higher amounts. Thus, the model
predicts that bilateral imports are positively correlated with bilateral investment positions.

To test this prediction, we obtain bilateral equity portfolio investment data for the year 2007
from the Coordinated Portfolio Investment Survey (CPIS) database provided by the World
Bank. The advantage of this database is that it documents bilateral asset holdings for the 31
OECD countries considered earlier. The disadvantage, on the other hand, is that a number of
positive bilateral observations are not made publicly available for security reasons. Thus, do-
mestic asset shares cannot be computed, since missing observations will bias home asset shares
upward. Consequently, we use the database to simply test the positive correlation between bi-
lateral imports and investment positions. After dropping missing entries, we are left with 784
observations on bilateral asset holdings. Using stock market capitalization data for 2007, we
compute bilateral investment shares.

We merge these data with bilateral import data for the same year, obtained from Stats.Oecd."
We compute bilateral import shares using GDP data for 2007 from the WDI. The correlation be-
tween the bilateral equity investment and import shares is 0.4186 and it is highly statistically
significant. Moreover, a simple OLS regression of asset investment shares on import shares
(and a constant term) yields a slope coefficient of 0.4309, with standard error of 0.0334. These

15We use the Grand Total Import statistic, which includes imports across all commodity categories. Bilateral
import data for the service sector are not available. In any case, including service trade should not affect our
results, since services are mostly non-tradable and they account for a tiny portion of overall trade.
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findings provide strong evidence that consumption and asset home bias are positively related
not only at the aggregate, but also at the bilateral level, much like predicted by the model.

5.4 Domestic and Foreign Asset Turnover Rates

The two predictions discussed above are in line with the existing literature (see Heathcote and
Perri (2007), Collard, Dellas, Diba, and Stockman (2009) and Hnatkovska (2010)). However, the
additional prediction that relates domestic and foreign asset turnover rates discussed below is
unique to the present model.

Proposition 4. Define the turnover rates of home and foreign assets as

_ 3Pty +2p,t,

TR , VT < T7. 13
H 2, +p,t, ! (13)
7 (30u0” + 20,0
TR, = — - , VT > T} (14)
2 (7= S, ) + ey,
2p
TR, = u vT. 15

There exists a level of asset supply T < oo, such that T > T implies TR, > TR,,.

Since the derivations of turnover rates are essential for the understanding of the Proposition,

we present the proof in the main text.

Proof of Proposition 4. We define the turnover rate of an asset as the ratio of the total volume of
that asset traded by citizens of a certain country (numerator) over the total volume of that asset
held by the citizens of the same country (denominator).

a) Suppose T' < T}. TR, is given by (15). The numerator reflects all the trades of the foreign
asset carried out by the citizens of a certain country. A measure p, of buyers match in the
foreign DM and use ¢, units of the foreign asset to buy the special good. These same buyers
also purchase ¢, units of the foreign asset in the C'M in order to re-balance their portfolios. The
denominator consists of the total holdings of the foreign asset, which amount to (2—p,.)¢,.. This
expression includes the holdings of buyers in both the C'M and the DM, 2¢,, net of the amount
given up by buyers of measure p,, who matched abroad. Since the term ¢, appears in both the
numerator and the denominator, it cancels out, yielding the constant turnover rate in (15).

TR, is given by (13). The numerator includes the amount of local assets buyers buy, p,t,,,
and sellers sell, p,,t,, + p,t,, in order to re-balance their portfolios in the C'M after successfully
matching in the DM. In addition, the numerator reflects the amount of local assets exchanged
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in the DM between sellers and domestic and foreign buyers, respectively, p,t,, + p,t.. The
denominator corresponds to total domestic assets held, which can be found in the numerator
of the home-asset share expression in (11).

b) Suppose T > T7. Clearly, TR, is still given by (15), but T'R,, differs. The logic of the
calculations is identical. The main difference lies in the denominator since, with 7" > 77, not all
asset holdings are used as media of exchange in the D). Following the same strategy as above
and substituting asset holdings with the corresponding quantities of special goods exchanged
obtains (14).

Clearly T'R, is constant, so it is unaffected by the asset supply. Moreover, it is easy to verify
that T'R,, is strictly decreasing in ¢,,. Since, for T" > 17, t,, = T — 17, TR,, is decreasing in T,
forall 7, and TR,, — 0 as T" — oo. Therefore, there exists T < oo, such that T > T necessarily
implies TR, >TR,,. O

Mechanically, when T" exceeds 17, ¢q,, reaches the first-best ¢*, so increasing 7" has no effect
on the quantity of special good bought. Therefore, in this range, a higher 7" increases the home
asset holdings of agents, but has no effect on the amount of home assets that changes hands
during a period, leading to a relatively small turnover ratio for the home asset.

Intuitively, in the local currency dominance equilibrium, claims to the home Lucas-tree can
serve both as store of value and as a medium of exchange. However, claims to the foreign tree
are only valued for their services as media of exchange: agents do not hold these assets as a
store of value (their rate of return is negative), but they do hold them in order to facilitate trade
in the foreign DM. Therefore, when T' > TY, the cost of carrying the home asset is zero and
agents keep the home asset as a store of value, which reduces its turnover rate. On the other
hand, agents unload foreign assets (to foreign sellers) at the first given opportunity, which leads
to a relatively higher turnover rate.

Empirically, Amadi and Bergin (2008) document that turnover rates of foreign assets are
twice as high as those of home assets for four countries over a large period of time. The co-
existence of high turnover rates of foreign assets and bias toward domestic assets in agents’
portfolios has been a long-standing puzzle in the international finance literature. As the results
in this section establish, the liquidity mechanism, coupled with the assumption of costly foreign

asset trade, can reconcile these observations.!®

1®Empirically, foreign equity turns over faster than domestic equity. However, it is worth noting that if one were
to compute the turnover rate of combined assets, including equity, bonds and money;, it is likely that domestic
assets will have higher turnover rates than foreign assets. Adding fiat currencies to the model and assuming that
it is costly to convert foreign assets into home currency due to the standard exchange-rate spread would allow the
model to capture the two observations. We abstract from fiat currency considerations because the valuation of fiat
money is dependent on policy, which is beyond the scope of our paper.
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6 Quantitative Analysis

To complete the analysis, we ask the following question: Can the model generate substantial
asset home bias and foreign asset turnover rate when its parameters are calibrated to match the
moments of a typical economy? In order to answer this question, we engage in a calibration
exercise using data on the US economy. In particular, we choose the key parameters in the
model in order to match the import-to-GDP ratio and the turnover rate of domestic assets in
the US over the past decade. We then derive international asset portfolios and turnover rates of
foreign assets predicted by the model, and we discuss how these moments relate to actual data.

6.1 Calibration

In order to proceed with the quantitative exercise, we choose functional forms that prevail in
the modern monetary literature. We follow Lagos and Wright (2005) and let the utility func-
tion in the decentralized market be u(q) = log(q + b) — log(b), which ensures that u(0) = 0, as
necessary in order to obtain a solution to the bargaining problem. Further, we assume that the
arrival rate of a buyer takes on the functional form a, = (1 — exp(f))§, where § was defined to
be market tightness.

Next, we discuss a technical issue that arises in this adaptation of the Lagos and Wright
(2005) model in a multi-country/international trade environment. Recall that all agents con-
sume X* in the CM. This parameter reflects the relative size of the C'M compared to the DM."
Since, in our model, all the interesting economic activity takes place in the DM, we would like
a relatively small X*. However, if X* is too small, agents who enter the C'M/ with a lot of assets,
for example sellers who just traded in the DM, might be induced to work negative hours.

To deal with this issue, in the quantitative exercise we assume that U(X) = X. Linear util-
ity is a sub-case of the quasi-linearity assumed throughout the paper. Therefore, all the nice
properties of the value functions described earlier will continue to hold. Moreover, with linear
utility, agents are indifferent between working many hours and consuming more, or work-
ing few hours and consuming less. Although there is a continuum of consumption and labor
choices that are all optimal for the agent, different choices lead to different values of GDP, which
is essential for accounting. We take advantage of this indeterminacy and assume that the agent
always picks the pair of (optimal) X, H that involves the minimum amount of hours worked.
This guarantees that the size of the C'M sector is the minimum possible.'®

7 More precisely, a larger X* implies that, for given asset holdings, agents will need to work more in the C M in
order to be able to consume their desired amount of general good. Suppose we are interested in the percentage of
total production that takes place in the CM. A higher X* implies that the C'M sector is relatively larger, since all
the hours agents work in order to reach X* contribute to the C'M production.

8 To see this point, consider an agent who enters the C' M with assets whose value, in terms of the numéraire
good, is y. From the no-wealth-effect property of W, we know that this agent will choose an amount of assets
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With the functional forms in mind, we need to choose values for the following parame-
ters (b, 8, R, T.,¢,0,,,0,,kK). Notice a few points. First, as in any Lucas-tree model, the product
RT, which represents the total dividend in a country, determines all equilibrium real variables.
Thus, we need not take a stand on each one of these parameters individually. Consequently, we
tix R = 1, and calibrate 7" below. Second, below we will be choosing a parameter value for o,
in order to match observed US import-to-GDP ratio. Since this statistic has been roughly fifteen
percent over the past decade, it is reasonable to expect that, in any equilibrium, o, will never
exceed o,,. Thus, we normalize o,, to unity and calibrate o, relative to o,,. If o, is zero, then a
country is in complete autarky. Since o, is a probability, the maximum value it can take on is
one. Under these restrictions on the parameters, the measure of active buyers in a country can
vary between one and two. Recall that the measure of sellers is fixed at {. Then, a rise in 0,
which is interpreted as trade liberalization, will result in an increase in the measure of buyers in
a country. If { is relatively small, then domestic buyers can be crowded out and left unmatched,
which will decrease the welfare of such agents. In order to avoid this situation, we set £ equal
to two, which is the maximum measure of buyers that can arise in the model. In this case, we
ensure that opening up to trade is an optimal policy.

Following Lagos and Wright (2005), we let b = 0.0001, which is positive, but small enough
to minimize deviations from the log utility function. We let 8 = 0.97, since we will work with
annual data. Finally, in order to illustrate the fact that the results in the paper are preserved for
arbitrarily small values of the cost to liquidate foreign assets, we set « to 0.0001.

We are left with the following two parameters: o, and 7. These two parameters are the
most important ones in the model since they determine the type of equilibrium that arises. o,
governs whether the equilibrium will be of the local-currency-dominance type, in which case
local assets circulate as local media of exchange, or of the international-currencies type, where
agents use their respective domestic asset to trade everywhere. Moreover, conditional on being
in a particular type of equilibrium, the value of 7" determines whether the economy is liquidity
constrained or not, which further determines equilibrium prices and allocations. Consequently,
we let the US data tell us what the values of these two parameters should be. In particular, we
use the model’s equations and the parameters discussed in previous paragraphs in order to
tind the unique values for ¢, and 7, so that the model matches the following two moments in

the US data: import-to-GDP ratio and turnover rate of domestic assets.!

to carry into the next period’s DM independently of the value of y. For simplicity, let the market value of assets
carried into the next period be z. Because of linear utility, if y > z, the agent is equally happy between: (a)
consuming y — z units of the CM good and working zero hours or (b) consuming y — z + «, for any a € R,
and working o hours. We assume that X = y — z and H = 0. If z > y, in a similar fashion we have X = 0 and
H=2z—uy.

YIn the model, all imports are consumed; therefore, imported consumption is equivalent to total imports. More-
over, GDP is straightforward to compute using the production approach. Thus, we follow Collard, Dellas, Diba,
and Stockman (2009) and we approximate consumption home bias by the import-to-GDP ratio. In the data, im-
ports include both consumption and intermediate goods. So, in order to directly measure consumption home
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The mean import-to-GDP ratio of the US over the 1997-2007 period was 0.1475.2 According
to Table 1 in Amadi and Bergin (2008), the mean domestic asset turnover rate in the US during
the 1993-2001 period was 0.73. We derive imports and GDP for the model in detail in Appendix
B. The next section discusses the results of the calibration exercise. Table 1 below summarizes

the calibration results.

Table 1: Parameter Values and US Data Moments, 1993-2007

‘ Parameter ‘ Moment ‘ Source ‘

N=2 # countries in sample -

b=0.0001 - Lagos and Wright (2005)
R=1 normalization -

o,=1 normalization -

£=2 ensures trade is welfare-improving | -

£=0.0001 | arbitrarily small -

3=0.97 annual real interest rate = 3% -

T=0.0853 | domestic asset turnover rate = 0.73 | Amadi and Bergin (2008)
0,=0.9671 | Import/GDP = 0.1475 WDI

6.2 Quantitative Results

The calibrated model suggests a value for o, of 0.9671. Using the definitions of the probability
of a match abroad p, and market tightness 0, as well as the functional form for the arrival rate
of the buyer, we obtain p,, = 0,.[1—exp({/(0,,+0,))][(/(0, +0,)]. Substituting in the parameter
values yields a value for p, of 0.6156. According to Lemma 6, this parameter value suggests
that the model’s equilibrium is of the local-currency-dominance type. Thus, domestic assets
serve as media of exchange at home only, which is consistent with the fact that most countries
in the world constitute independent currency areas.

Given that we are in Case 1 of Lemma 6, the properties of the equilibrium of the model are
summarized under bullet a) in Proposition 1. In particular, if asset supply is above the critical
level T}, the economy is not liquidity constrained. This means that the asset price falls to the
fundamental value and quantities reach their upper bounds. The quantity exchanged in a lo-
cal meeting is given by ¢* and the quantity exchanged in a foreign meeting is even lower and
equals ¢, both of which are described in Definition 2 above. Using the parameter values dis-
cussed above, the critical asset supply value equals 0.06. The calibrated model suggests that the

bias, one would need to obtain disaggregate US import data and categorize goods into consumption and non-
consumption goods. Then one would need to combine these data with total US consumption data in order to
compute the share of consumption that is imported. We opt to use import-to-GDP ratios instead, purely in order
to make our quantitative results comparable to the existing literature.

Data are from WDL
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level of asset supply necessary in order to match the domestic asset turnover rate in the US is
0.0853. Hence, according to the model, over the past decade the US economy was not liquidity
constrained.

Then, we can compute the asset portfolio and the foreign asset turnover rate predicted by
the model in the unconstrained, local currency dominance equilibrium. Maintaining the no-
tation corresponding to this type of equilibrium, the domestic asset share of a country’s total
portfolio is given by
2T+ (p, — 2)g;

HA® = Ly
! 2T

Applying this formula, the calibrated model yields a home asset share of seventy-six percent.
The corresponding statistic for the US data over the 1997-2007 period is eighty-five percent.
Thus, the model generates a substantial amount of home bias.

Furthermore, recall that the foreign asset turnover rate for this type of equilibriumis 2p,. /(2—
p,). Using the calibrated parameters, the model suggests that the foreign asset turnover rate is
0.8893. This rate is 1.22 times higher than the domestic asset turnover rate. The intuition for
this result lies in the liquidity mechanism introduced in this paper. In equilibrium, domestic
assets are held both for the purpose of future consumption and trade in domestic decentralized
markets. Foreign assets, on the other hand, yield lower rates of return and hence they do not
represent a useful saving technology. Thus, buyers acquire them purely for the purpose of trad-
ing abroad in the future and, if unlucky in the matching process, they use the first opportunity
to liquidate them in the upcoming centralized market.

Quantitatively, the ratio of foreign to domestic asset turnover falls short of the one observed
in the US data. Yet, the model makes a successful step toward reconciling the behavior ob-
served in the data, as it is the first to generate a higher turnover rate of foreign over domestic

assets, while maintaing a strong quantitative link between consumption and asset home bias.

7 Conclusion

In this paper, we study optimal asset portfolio choice in a two-country search-theoretic model
of monetary exchange. We allow assets to not only represent claims on future consumption,
but to also serve as media of exchange. In the model, trading in a certain country involves the
exchange of locally produced goods for a portfolio of assets. Assuming foreign assets trade
at a cost, we provide sufficient conditions for the existence of currency-area and international-
currencies equilibria.

We further argue that the novel liquidity mechanism can help rationalize the existence of as-

set home bias, which is a well-known empirical regularity in the data. According to the model,
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more frequent trading opportunities at home result in agents holding proportionately more
domestic over foreign assets. As international trade becomes more integrated, agents demand
higher amounts of foreign assets. Moreover, foreign assets turn over faster than home assets be-
cause the former have desirable liquidity properties, but unfavorable returns over time. Thus,
our mechanism offers an answer to a long-standing puzzle in international finance: a positive
relationship between consumption and asset home bias, coupled with higher turnover rates of
foreign over domestic assets.

The liquidity mechanism is fairly successful at replicating the US data over the past decade.
When the model’s parameters are calibrated to match the observed import-to-GDP ratio and
the domestic asset turnover rate of the US economy, the model generates a domestic asset port-
folio share of seventy-six percent. Moreover, the predicted foreign asset turnover rate is 1.22
times higher than its domestic counterpart. This result is unique to the model presented in this
paper and is due to the novel liquidity mechanism we introduce to international economics.

Finally, the model we propose abstracts away from risk diversification considerations and
rather explores liquidity properties of assets. As such, it is complementary to the large litera-
ture on home bias and can be incorporated into existing frameworks in order to further study

asset and consumption home bias, both qualitatively and quantitatively.
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A Theory Appendix

Proof of Lemma 2. The liquidation cost x creates a wedge in the valuation of asset ¢ between the
seller (citizen of country 7) and the buyer (citizen of j). A necessary condition for a positive
amount of asset j to change hands is that all units of asset i have already been traded. Hence,
the solution to the bargaining problem follows directly from answering the following two ques-
tions: 1) If the buyer carried unlimited amounts of asset ¢ (which is foreign to him but local to
the seller), what would be the first-best level of ¢ to be traded? 2) If the buyer carried zero units
of asset 7, what would be the first-best level of ¢ to be traded? It can be easily verified that the
answer to the first question is given by g(¢) = {q : v/(¢) = (¥ + R,)/(¢ + R)}, which is clearly
larger than ¢*. Similarly, the answer to the second question is given by ¢(v) = {q : v/(q) =
W+ R)/(Y+ Re)} <"

Given these observations, the suggested solution follows naturally. When t;; > q(v;) /(s +
R), asset j never changes hands (cases a and b). If t;; > q(v;)/(¥; + R)q¢; (case a), ¢; is equal to
the first best. However, if ¢;; € [q(v;)/(¢; + R),q(¢:)/(¢: + R)) (case b), ¢; is bounded by the
real value of the buyer’s asset-i holdings, i.e. t;;(¢; + R). If t;; < q(¢;)/(1; + R) (case c), some
asset j is traded as well. If the total real balances are such that 7; > ¢(v;) (case cl), then the
buyer gives up all her asset i and enough asset j so that the quantity ¢(¢);) can be purchased. On
the other hand, if 7; < ¢(v;) (case c2), the buyer gives up all her asset holdings and purchases
¢ = m = (Ui + R)ty + (¥; + Rty 0

Proof of Lemma 5. To describe the optimal behavior of the buyer with respect to asset holdings
to be traded in her local DM, we focus on the symmetric, steady-state version of (6). Pick
t0 ), witht° > 0and define ¢" = {¢q : (v + R)t° + (¢ + R,)t°

FH’

any (¢

HH’

i.e. the quantity
of the special good that asset holdings (t° ,#° ) can buy. The buyer under consideration can
purchase ¢° by setting ¢, = 0 and increasing her domestic asset holdings to t] = ¢°/(¢ + R).
We claim that the buyer always achieves a higher value if she purchases (the arbitrarily chosen)

¢° with asset holdings (! ,0) rather than (¢ " ). To see this point notice that

HH’ "FH

Vi 0) = [—v+B@W+R)t + Bp,u(d) — ",
VA ) = [+ 8@+ R, + [0+ B+ R, + Bp,[u(d”) — ¢°].

After some algebra, one can show that Vi7(t! ,0) > Vi (t% 1 ) will be true if and only if
tl <t +1t" . Multiply the last expression by ¢ + R and add and subtract the term «t% on
the right-hand side. Then, one can conclude that V7 (¢}, . 0) > V7 (¢ . 1° )istrueif and only if
kt? > 0, which is true by assumption. Thus, the optimal strategy for the buyer is to purchase
any desired ¢ in the local DM by carrying only the domestic asset. When 1) = v*, the cost of

carrying home assets is zero, hence the buyer can carry any amount of assets bigger than the
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amount that buys her the first-best quantity ¢*. O

Proof of Lemma 6. The description of the optimal choice of ¢
of t
change, then we know that ¢,, = 0. This is true because the cost of holding foreign assets is

4 15 more complex than the one

»r, for the following reason. If the buyer decides to not use foreign assets as media of ex-
always strictly positive. However, with home assets, if 1) = 1*, many different choices of ¢,,,
are optimal. Hence, the buyer might want to hold some home assets even if she is not using
them to carry out transactions in the D). To avoid these complications, first we focus on the
case where 1) > 9*. Then, once we have established which assets serve as means of payments
in the various cases, we let ¢ = ¢* and conclude the description of the optimal choice of home
assets.

Let us start by re-writing the symmetric, steady-state version of the buyer’s relevant objec-

tive function, i.e. equation (7). We have

VEt i tew) = [0+ BW+R)t,, + ¢+ B8+ R t,,
+ Bpp [u(qp(typ top)) = (W0 + R) 2y (e tp) — (U4 Ro) 2 (t,,,t0,)] 5 (@1)

where z,, denotes the amount of domestic assets (with respect to the buyer’s citizenship) and
x,, the amount of foreign assets that change hands in a DM meeting in the foreign country.

Since different asset holdings ¢ lead to different expressions for the terms ¢, ,z,, and z,

HF) FF
(determined in Lemma 2), it is of no use to take first-order conditions in (a.1). Instead, we

look into different combinations of ¢, holdings. We start by ruling out several regions of

HF? FF
asset holdings as strictly dominated. This allows us to narrow down the set of possibilities and
eventually take first-order conditions in the remaining relevant regions. Figure 3 depicts the
regions described in this proof. The proof proceeds in several steps.

can never be such that ¢, > g(¢)/(¢ + R). This represents

region A in Figure 3 and case (a) in Lemma 2. To see why this claim is true, just notice that for

Step 1: The optimal ¢,,,,t,,
any t,,,t,, in this region the buyer is already buying the highest possible quantity of special
good, namely g(¢'). Hence, increasing t., has a strictly positive cost and no benefit.

4r+te, can never be such that ¢, € (q(¢)/ () + R), 7()/ (2 + R)] and
t,» > 0. This represents region B, excluding the vertical axis, in Figure 3 and case (b) in Lemma

Step 2: The optimal ¢

2. To see why the claim is true, recall from Lemma 2 that for this region of asset holdings z,, = 0.
Therefore, there is no benefit from carrying the home asset (but there is a cost). Hence, in this
region the objective function becomes

Ve (taps ter) = =Brt o, + Bpp [u (W + R)ty)) — (U + Re) trr] (@.2)

The optimal ¢, . is determined by taking the first-order condition in (a.2).

Step 3: The optlmal t » cannot lie in the interior of region C'1 in Figure 3. This region

HF’
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Figure 3: Regions

stands for case (c1) in Lemma 2. To see why the claim is true, consider any point in the interior
of region C'1, such as point 1 with coordinates (¢, ¢! ). The objective function for the buyer,
evaluated at point 1, is

VRt ) = [0+ B+ Rt +[-v+B+ Rt

v oo [ulaw) - w0 (L) cwsran,)] @)

Now consider the following experiment. Leave ¢, unchanged, but reduce the ¢,,,, holdings
so that the buyer can still purchase ¢(i). This is represented by point 2 in the Figure, with
coordinates (¢2 .12 ) = ((¢(¢) — (v + R)tL )/(¥ + Ry),t. ). The objective function evaluated
at point 2 is

q(v) — (0 + Rt

Ve (e b)) = [P0+ B+ RS+ [0+ A (0 + R,
o o ulatw) - @ m (TR @ ngn] e
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It follows from (a.3) and (a.4) that

Vi (6,0 10,) = VE (0 6,) = [0+ B+ R (6, —t,,,)

HF’FF HF’) FF

which is strictly positive by Lemma 3 and the fact that t? =< ¢ . Hence, the agent will never

choose a point (¢,,,., t,.,.) in the interior of region C'1.

HF)

Step 4: Finally consider the region of ¢, ., t,, represented by region C'2, which is equivalent
to case (c2) of Lemma 2. The objective function in this region becomes

[+ 8@+ R) (A =p )ty + =0+ B+ Be) (1 = pp)ltr
+ Bppu(( + Re)ty + (¥ + R) )

—yt, . — Gyt +au(at,, +at,.), (a.5)

VFB(tHF7tFF)

where we have defined

a15¢—5(¢+3)(1—pF)7 azzw_ﬁ(w_‘_Rn)(l_pF)
a’:;Eﬂva a4Ew+RH7 %E?/)‘|‘R~

Notice that a; > 0 for all ¢, a, < a,, and a, < a,. Taking first order-conditions in (a.5) implies

—a, +au (a,t,, +at,.)a, <0, =0if t,,. >0, (a.6)
—a, + asul (a4tHF + a5tFF) a; <0, =0 lf tpr > 0. (a.7)

Hence, the optimal choice of ¢,,,.,t,, is a corner solution, with the exception of the knife-edge
case in which a,/a, = a,/a,. If a,/a, > a,/a,, thent, . > 0and t,, = 0. On the other hand, if
a,/a, <a,/a, thent, =0andt,, > 0.

Using the definitions of the a; terms, one can show that a,/a, < a,/a, if and only if

5(1—])1,)(21[{—%) <¢[1—25(1—pF)] (a8)

First, notice that if 5 > 1/(2(1 — p,.)) (region R, in Figure 1), the condition in (a.8) can never
hold, since the left-hand side is positive. In this case, t,, = 0 and the value of ¢,,,. is given by
(a.6), which after replacing for the a, terms is equivalent to (10).
From now onlet § < 1/(2(1 — p,.)). The condition in (a.8) becomes
B =p,)2R ~ )

P > T=25(1—p.) = Y. (@.9)

Using the definition of 1. above and recalling the definition of the “fundamental value” of the
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asset, v* = fR/(1 — ), one can show that ¢)* > 4. if and only if
K(l - 5)(1 _pF> > R(l - 2pF) (alo)

After some algebra, it turns out that the inequality in (a.10) holds if either: i) p, > 1/2 (region
Ry in Figure 1) orii) p, < 1/2, 8 < p,/(1 —p,)and k/R > (1 —2p,)[(1 — B)(1 — p,)]* = & (the
values of 3 and p, described here are represented by region R, in Figure 1). However, Lemma
3 indicates that any equilibrium price satisfies ¢ > 1*. Therefore, if ¢)* > 1), the inequality in
(a.9) is always true. In this case, t,,, = 0 and the value of ¢, is given by (a.7). After replacing
for the a, terms, this is equivalent to (9).

We are left with the case in which either 3,p, fall in region R; of Figure 1 or they fall in
region R, and also x/R < k. Here, * < 1), and there will exist equilibrium prices that can
be larger or smaller than ¢ (this will be determined later when we introduce the supply of the
assets, 1). For ¢’s that are large enough, so that (a.9) holds, the optimal choice of the agent
satisfies t,,, = 0, t,, > 0. For ¢ € [¢*,1.), we have t,, > 0, t,, = 0. In the knife-edge case
> 0, and both (a.6), (a.7) hold with equality. The choices of
t, s top cannot be separately pinned down, but they are such that the quantity bought in the
DM satisfies v/(q,.) = p,. /(1 — p,.).

Step 5: In this step we establish the statements of Lemma 6 for ¢ > ¢* (which we have as-

where ) = 1., we have t,,,.t,,

sumed so far). The case in which ¢ = ¢* is discussed in Step 6. Let us summarize the results
derived so far. From Step 1, we know that the agent will never choose ¢,,,,t,, in region A.
From Step 2, we know that if the agent wishes to purchase ¢, > ¢(+), she will do so by using
t., only. From Step 3, we know that points in the interior of region C'1 are dominated by asset
holdings that purchase the same quantity, i.e. ¢(¢), using fewer home assets. Finally, from Step
4, we know that if the agent wishes to purchase ¢, < ¢(%), she will do so by using either ¢,.,. or
t, », but not both, as a medium of exchange.

Case 1: If parameter values are as in Case 1 of the lemma, the agent uses only ¢,, as a
medium of exchange. Hence, the objective function is given by (a.2), and the optimal choice of
t.. is described by (9).

Case 2: Next, consider parameter values as in Case 2 of the lemma. This case is less straight-
forward than Case 1. We have shown (Step 4) that if the agent wishes to purchase some
¢ < q(1), she is better off by setting ¢, = 0. But from Step 1 we also know that if ¢, > ¢(v)
the agent is better of using the foreign asset as a medium of exchange. To establish Case 2 of
the lemma, we need to exclude the latter possibility. Suppose, by way of contradiction, that the
agent wants to purchase ¢, > ¢(¥) and, therefore, chooses .. > 0. Under the contradictory

assumption, the quantity of special good purchased is

0:(0) = {a: 9 = B[(1 = p,) (¥ + B) +po(¥ + B) ' (q)) |- @11)

34



Notice three important facts. First, ¢, (¢) is strictly decreasing in . Second, ¢(v) is strictly
increasing in ¢. Third, we claim that ¢, (¢¥*) < ¢(¢*). To see why this is true, observe that

u'(q(v)) = m>
’f(l—pF)(l—ﬁ).

/ * — 1
u'(q, (¢")) + Rp,
Our claim that ¢, (¢*) < ¢(¢*) will be true if and only if v’ (¢, (¢*)) > v’ (¢(¢*)), which is true if
and only if 1+ k(1 —p,)(1—8)/(Rp,) > R/[R—r(1— /)], which after some more manipulations
can be written as

— < . (a12)

Since here > p,./(1 —p,.), the right-hand side of (a.12) is greater than or equal to 1. Hence, the
inequality in (a.12) is always satisfied. Combining these three facts implies that ¢,.(v/) < ¢(¢)
for all ), which is a straightforward contradiction to our assumption that the agent purchases
¢, > q(¢) and, therefore, chooses ¢, > 0. Hence, the agent chooses to use only the home asset
as a medium of exchange, and (given that ¢ > v*) the optimal ¢,,,. solves (10).

Case 3: Finally, consider parameters such as in Case 3 of the lemma. We know that if the
agent wishes to purchase ¢, < ¢(1), we have ¢, > 0if and only if ¢) > 1. Using an argument
identical to the one we used in Case 2, one can show that the agent will never wish to purchase
¢ > q(¢).*! Thus, the analysis in Step 4 fully characterizes the optimal choice of the agent, and
Case 3 of the lemma follows directly.

Step 6: We only need to conclude the description of the optimal choice of ¢,,, when ¢ = 9.
In Case 1, the home asset is not used as a medium of exchange. If 1) = 9*, the cost of carrying
the home asset is zero. Hence, any ¢,,, € Ry is optimal. In Case 2, the buyer uses the home
asset as a means of payment. Thus, with ¢ = 1%, she is willing to carry any amount of ¢, that
allows her to buy the ¢, which maximizes the buyer’s surplus in the foreign DM. This quantity
is given by ¢(+*), implying that any ¢,,,. > q(¢*)/(R/(1 — ) — k) is optimal. Finally, in Case 3,
1 = 1¢* means that ¢y < 1).. Therefore, the optimal behavior of the buyer coincides with Case 2
described above. O

Proof of Proposition 1. The fact that ¢,,, = 0 follows immediately from Lemma 5. The proofs for
parts (a), (b), and (c) are similar. Hence, we only prove part (a) in detail.

The fact that agents use only foreign assets in order to trade in the foreign DM follows from

21 This follows directly from (a.12), since the term on the right-hand side is just &.
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Lemma 6. Moreover, applying total differentiation in (8) and (9) yields

0ty _ d <0
oY Bpy(¥+ R)*2u"(q,)
8qF _ R_K;B<1_pF) < 0.

o By, (¥ + R)*u"(q,)

Since ¢,, and ¢, are strictly decreasing in v, there exists a critical level of 7', T}, such that 7" > T7
implies ¢ = v¢*, which in turn implies ¢,, = ¢* and ¢, = ., (the latter statement follows
from (8) and (9)). To find this critical level use a) the bargaining solutions (¢ + R)t,,, = q,.,
(¢ + R)t,, = q,, evaluated at ¢y = ¢*, and b) the market clearing condition, which under the
specific parameter values becomes T" = t,,,, +t,,. This yields 77 = (1 — 3)(¢" + ¢} ,)/R. If
T > Ty, the demand of foreigners for a certain asset is given by ¢, = (1 — 3)q;, /R. This allows
them to purchase the maximum possible quantity of foreign special good, g; . The rest of the
supply, 7', is absorbed by local buyers. Hence, ¢, =, =T — (1 — 8)q;,, /R.

When T' < T}, agents are not buying the maximum possible amount of the special good.
Hence, in this range, ¢ > ¢¥*, ¢, < ¢%, ¢, < . and 0¢/JT < 0,0q,, /0T > 0,0q, /0T > 0. As
T — Ty, the liquidity properties of the asset are exploited; 1 reaches the fundamental value,
Y — 9*, and q,,, q,, reach their upper bounds, namely ¢,, — ¢* and ¢, — qy.,- O

Proof of Lemma 7. a) The fact that p,, = p, = 0 implies G, (p) = G,.(p) = 0 is straightforward.
For some p,, = p, =p € (0,1], G, (p) > G, (p) will be true if and only if v/ (¢,,) < v’ (g,.). After
some algebra, one can show that this is equivalent to 0 < x(1 — p), which is always true.

b) Follows directly from part (a) and inspection of Figure 2.

c) Follows directly from part (b) and the bargaining solution. O

Proof of Proposition 2. We prove that the expressions on the left-hand sides of (11) and (12) are
greater than 0.5. The derivation of these expressions is relegated to Appendix B.
a)If foragivenp,,p, > p, (p.), then, by Lemma?7,t, > ¢, and the inequality in (11) follows
immediately.
b) The left-hand side of (12) is bigger than 0.5 if and only if
1-p

T>-——"q,2-p) (a.13)

We have

1 —
T>T1*:T6<*+q;1>>

2(1 - B)
R

qF,l > TqF,l (2 _pF)'

Hence, (a.13) is always satisfied. O
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B Accounting Appendix

Although sellers and buyers are ex-ante identical, their decisions in the C'M, regarding how
many hours to work or whether they should visit the financial markets and re-balance their
portfolios, depend on whether they got matched in the local and/or foreign DM . Throughout
this Appendix, we repeatedly focus on the labor, consumption, and asset-holding decisions of
the following seven groups: 1) sellers who got matched with a local buyer (group 1), 2) sellers
who got matched with a foreign buyer (group 2), 3) sellers who did not get matched (group
3), 4) buyers who got matched in both DM’s (group 4), 5) buyers who got matched only in
the home DM (group 5), 6) buyers who got matched only in the foreign DM (group 6), and 7)
buyers who did not get matched (group 7).

The measures of these groups are given by: u; = &a o, /(0, + 0,), po = a0, /(0, +
o) s = €= a)), s = 0,0,03, s = 04a, (L—0,a,), s = 0pa, (1—0,a,), and pr =
(1—-0,a,) (1 —0,a,). For future reference notice that p; = p,, o = pp, a4 = PuPp, s =

Py (L=pg) s =pp (1 —py),and pz = (1 —p,) (1 —p,).

Derivation of Home Assets Bias formulas in (11) and (12). We define asset home bias as the ratio of
the weighted sum of domestic asset holdings over the weighted sum of all asset holdings for all
citizens of a certain country. We count asset holdings in both the C'M and the DM and assume
equal weights for the two markets. It is understood that we count asset holdings at the end of
the sub-periods. For example, an agent of group 4 enters the C'M with no assets, but re-balances
her portfolio, so at the end of the C'M she holds t,, of the home asset and ¢, of the foreign asset.
On the other hand, an agent of group 1 enters the C'M with some home assets, but she sells
these assets, so at the end of the C'M she holds zero.

a) First consider 7" < T7. Let the numerator of the asset home bias formula (weighted sum
of domestic asset holdings) be denoted by Ay. Given the strategy described above,

Ag=t, +p,t, +p.t, +(1—p,)t,.

The first term is the total home asset holdings in the C'M, i.e. ¢, times the total measure
of buyers (one). Sellers hold zero assets in the C'M. The second term represents home asset
holdings in the DM by sellers who got matched with local buyers. The third term represents
home asset holdings in the D) by sellers who got matched with foreign buyers. Recall that we
are describing the local currency dominance regime. Hence, foreign buyers pay sellers in local
assets. The last term represents home asset holdings in the DM by the buyers who did not get
matched in the local DM and, hence, hold some domestic assets (groups 6 and 7). After some
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algebra one can conclude that
AH == 2tH +thF.

Following similar steps, one can show that the denominator of the asset home bias formula
(weighted sum of all asset holdings), is given by Ar = 2(¢,, +t,). Therefore, (11) follows
immediately.

b) Now consider 7' > T7. The difference with part (a) is that now the cost of carrying home
assets is zero. As a result, buyers carry more assets than what they use in the DA as media
of exchange. Therefore, agents from groups 4 and 5, who previously did not show up in the
expression Ay, will now carry some home asset leftovers. The numerator of the asset home
bias formula is
1-4 1-p

Ap = (T——qi,l) tra— e

+ Py <T— ! ;zﬁq* . ]_%Bq;l) + (L =py) (T— %q;l) :

The first term is the total home asset holdings in the C'M (held by buyers whose measure is

one). The second term represents home asset holdings in the DM by sellers who got matched
with local buyers. The third term represents home asset holdings in the DA/ by sellers who got
matched with foreign buyers. The fourth term represents home asset holdings in the DM by
buyers who got matched in the local DM (groups 4 and 5). Finally, the fifth term stands for the
home asset holdings of buyers who did not trade in the local DM (groups 6 and 7). After some

algebra, we obtain

1-p . 1-p .,
AH:2< "R q”) PR e

One can also show that the denominator of the asset home bias formula is given by Ay = 27

Hence, (12) follows immediately. O

Proof of Proposition 3. a) Let C", C' be the value of foreign and domestic consumption for the
typical agent in group 4, @ = 1, ..., 7, respectively. All consumption is denominated in terms of
the general good. Moreover, let H' denote the hours worked by the typical agent in group 4,
i = 1,..,7. All agents consume X* in the C'M, so agents with many assets will work fewer
hours. Sometimes it will be useful to directly use the agents” budget constraint and replace X*
with more informative expressions. First, consider sellers. We have C}, = C% = C% = X* and
C} = C% = C% = 0. Clearly, even sellers who matched with foreign buyers have no imported
consumption, since in the local currency dominance regime, sellers get payed in local assets.
Unlike sellers, buyers might also consume in the DM. For group 4, we have C}, = X* +
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(Y + R)t, = X* + q,, where g, represents DM consumption. Also, C} = (¢ + R)t, = q,.
Group 5 does not match abroad, hence these agents carry some foreign assets into the C')M,
which in turn implies that some of their C'M consumption is imported. Clearly, C% = R,t,.
On the other hand, C}, = H® + Rt,.? For group 6, all C M consumption (X*) is domestic and
all DM consumption, ¢,, is imported. Finally, group 7 consumes only in the CM. We have
Ch,=H"—Rt, and C}. = R,t,.

The analysis in the previous paragraph reveals that p,, > p,, (p,.), implies C%; > C% for all
groups except 6, for which the inequality could be reversed, depending on the magnitude of
X*. To prove the desired result we contrast the domestic and foreign consumption for groups
2 and 6. Oy > Cp will be true if and only if 37, p;C% > Y27, p;,Ch. Since C; > C'% holds for
i =1,3,4,5,7, the latter statement will be true as long as

1205 + p6CYy > 12Ch + 116C. (b.1)

From the budget constraint of group 2, we have C% = X* = H? + ¢,.. Also, from the analysis
above, C% = 0. Hence, (b.1) holds if and only if

v

pe(H* +q,)+p, (1—p,) X" pr.(1=p,)q. &
pFH2+pF (1_pH>X* 2 _pHquF7

which is always true, since X*, H* > 0.

b) Like in part (a), Cj, = C} = C}, = X* and C} = C% = C% = 0. For group 4 C}, =
X* 4 ¢" and O} = ¢ . For group 5 C'M consumption (X*) can be broken down into domestic,
H° + RT — ¢* — (1 — B8)¢*_, and imported, R, (1 — 8)q;,/R. In the DM all consumption is

1’

domestic and equal to ¢*. Hence, Cy = H® + RT — (1 — f)q;, and C% = R.(1 - B)q;, /R.

Fa
For group 6 all C'M consumption (X~) is domestic and all DM consumption, g; , is imported.
Finally, group 7 only consumes in the C'M. From this group’s budget constraint, it follows that
Ch=H"+RT —(1-p)q;, and C} = R.(1 - B)q. /R.

Itis clear that for i = 1,2, 3,4, C'}; > C},. For groups 5 and 7 the same argument is true, but it
is less obvious, hence we prove it formally below. For group 6 this argument need not be true.

Consider group 5. C%, > C3 will be true if and only if

5 K
H® + RT > (1- )¢, (2 . E> . (b.2)

22 To see this point, notice that this agent’s budget constraint is X* + ¢ (t,, +t,) = H®> + (Y + R,)t, or X* =
H5 — 9t + Ryt,, where R,t, is imported CM consumption and H® — ¢t,, is domestic C M consumption. Since
domestic DM consumption is given by (¢ + R)t,,, we have C%, = H® + Rt,,.
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But here 7' > T}, which implies

RT > (1-8)(¢"+q.,) & RT >2(1-f)q’, © RT+H" > (2 - %) (1-8)q;,-

This confirms that the inequality in (b.2) holds true. Following similar steps establishes that
Cl > CI. Hence, C%; > C% for all i, except possibly group 6. However, as in part (a), one can
easily verify that ©sC% + usC% > puaC% + usC%, which is a sufficient condition for Cy > Cr to
also hold. O

C Data Appendix

Table 2: Average Home Equity Share of Portfolio, 1997-2007

Country HA ‘ Country ‘ HA ‘ Country HA
Australia 0.8374 | Greece 0.9536 | Poland 0.9850
Austria 0.4279 | Hungary 0.9450 | Portugal 0.7011
Belgium 0.5720 | Iceland 0.7303 | Slovenia 0.9366
Canada 0.7432 | Israel 0.8577 | Spain 0.8589
Chile 0.8366 | Italy 0.6364 | Sweden 0.6290
Czech Republic 0.8382 | Japan 0.8972 | Switzerland 0.5659
Denmark 0.6218 | Korea, Republic of | 0.9538 | Turkey 0.9772
Estonia 0.8552 | Mexico 0.9280 | United Kingdom | 0.6906
Finland 0.7206 | Netherlands 0.4018 | United States 0.8531
France 0.7523 | New Zealand 0.6502

Germany 0.5951 | Norway 0.5493 | OECD Average 0.7581

Notes

HA-=1-International Diversification

International Diversification = Foreign Portfolio Equity Assets / (Stock Market Capitalization + Foreign Portfolio
Equity Assets - Foreign Portfolio Equity Liabilities)

Foreign Portfolio Equity Asset is < 10% share ownership of firm headquartered abroad

Data Sources: Foreign Portfolio Equity Assets and Liabilities from Lane and Milesi-Ferretti (2007). Stock Market
Capitalization from WDI.
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