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Abstract

Lagos-Rocheteau (Econometrica, 2009) is part of the literature that applies a
search model to asset trade in the over-the-counter market. The only friction in
their model is that it takes agents cost to getting into contact with other agents.
In this paper, as an alternative to their investor-dealer random meetings, a central-
ized competitive market, which occurs periodically, is studied. This arrangement
preserves the main tension in their paper: a tradeoff between a portfolio that max-
imizes current utility and one that is good on average. For numerical versions of
the model, it is shown that this market must occur only infrequently in order for

investors to be as well off as their counterparts in the Lagos-Rocheteau setup.
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1 Introduction

Lagos-Rocheteau (LR) (2009) study a continuous-time economy with non-atomic mea-
sures of two kinds of infinitely lived agents, investors and dealers. There are two divisible
goods, an asset and a numeraire, and the aggregate quantity of the asset is exogenous.
Preferences are quasi-linear. In particular, investors have additively separable preferences
over the two goods: they get strictly concave (flow) utility from the asset, which is subject
to heterogeneous preference shocks which arrive according to a Poisson process; and they
get linear utility from the numeraire. Dealers have the same preferences except that they
care only about the numeraire. Investors meet dealers pairwise and at random according
to another Poisson process, while each dealer is also in continuous contact with all other
dealers. The allocation problem in this economy concerns how the asset is distributed
among the investors.

LR is part of a literature that is meant to be a theory of transaction costs (bid-ask
spreads) in over-the-counter markets for securities (see Duffie et al. 2005; Vayanos and
Weill 2008). However, the model contains none of the frictions that seem to give rise to
actual over-the-counter markets. The main frictions would seem to be: the desire to trade
large quantities and the attendant concern about the effect on the price of large trades;
the fact that trades are agreed to before they are executed, which leads participants to
care about the credibility of their counter-parties; and asymmetric information about
the securities being traded. Instead, in a meeting between an investor and a dealer in
LR, there is a known competitive price of the asset, which the current trade does not
affect; trade is quid pro quo with immediate execution made possible by the assumed
quasi-linear preferences; and there is symmetric information in two respects: the asset is
a uniform object and the dealer knows the current preference type and portfolio of the
investor. In addition, each such meeting is a one-shot meeting with no possibility of a
continuing relationship between the investor and the dealer. The only friction is that an
investor is in contact with no one except dealers and that each investor meets a dealer
at random. In other words, one meeting, which occurs at random, is free; all others

are infinitely costly. This seems an extreme view of securities markets and leads us to



consider an alternative specification of costly contacts.

We adopt all the assumptions of LR except the assumption about who is in contact
with whom. We assume that there is a centralized competitive market among investors,
which, however, occurs only periodically. There are no dealers. For us, the infrequency
with which the market occurs is a proxy for the cost of operating a market. Moreover,
this market infrequency preserves the main tension in LR: the possible mismatch between
an agent’s current preference type and the agent’s current asset holding. In other words,
we use the market infrequency to capture the two frictions in LR: search friction and the
bargaining power of the dealer. However, we do not point to provide a more realistic
description of over-the-counter markets than the one in the LR model, even though it is
a task to be done.

Our model where agents have deterministic periodic access to the competitive market
is close to a version of the LR model where the investors have access to a competitive
market at some Poisson rate. For example, Lagos and Rocheteau (2006) show that from
the point of view of the investors it is as if they are trading in a competitive market
infrequently at some Poisson rate. In addition, The bargaining friction in the LR model
is formally equivalent to an additional delay in our model. In this case our investor’s
decision problem is identical to the one in Lagos-Rocheteau (2006). The main difference
is that our investors have access to the competitive market at the same time instead of
being i.i.d. across investors in Lagos-Rocheteau (2006). This assumption does not affect
the investor’s decision problem and it does not affect the market clearing condition either.
But it does affect the distribution of asset holdings across investors.!

For numerical versions of the model, we ask how frequently this market must occur
in order for investors to be as well off as they are in the LR trading arrangement. For
example, if there is one dealer per 100 investors in the LR model, which implies that an
investor meets a dealer once every 10 days on average, then our investors are as well off
if our centralized market meets once every 26.4 days. The lower trade frequency does

not harm investors because they avoid the dealer pay-off in LR, which arises from their

T need to thank someone here.



assumed Nash bargaining between investors and dealers.

The plan of the paper is as follows. The environment is set out in Section 2. Equilib-
rium under periodic competitive trade is analyzed in Section 3. In Section 4, we present
welfare comparisons between the two trading arrangements. All proofs appear in the

Appendix.

2 Environment

Time vis continuous, starts at v = 0, and goes on forever. There is a unit measure of
infinitely lived agents. There is one asset and a numeraire good and preferences are quasi-
linear. The asset is durable, perfectly divisible, and in fixed supply A € R. . Instantaneous
utility is w(a) + c. Here u;(a) is (flow) utility from the asset, where a € R, is quantity
of the asset held and [ € L = {1,..., L} denotes a preference type. The function wu,(-) is
twice continuously differentiable, strictly increasing, and strictly concave, with ug(O) =00
and wu;(00) = 0. Utility from the numeraire is ¢ € R, where ¢ is the net consumption of
the numeraire (¢ < 0 if an agent produces more of the numeraire than she consumes).
Production and consumption of the numeraire occur instantaneously. The preference type
of an agent evolves according to the following stochastic process. There is a preference
shock to the consumption of the asset for each agent, which has a Poisson arrival rate ¢,
and is independent across agents. Conditional on the arrival of the preference shock, the
probability that an agent draws preference type [ is m; > 0, with Zle m = 1. Given a
time path of the asset holding, a(v), and consumption of the numeraire at times ¢ € {7,,,
Ty, -..}*, the discounted lifetime utility for an agent with preference type [ at time v = 0
is

El/ e "u ))dv + Z e eie(T,,), (1)
0 =1

where 7 is the discount rate, and k(v) € L denotes the agent’s preference type at time
v. The expectation operator, Ej, is over the random variable k(v), which is indexed by

[ to indicate that it is conditional on k(0) = . By assumption, Pr[k(v) = jlk(t) =1] =

2Consumption of the numeraire is purely atomic.



[1— e 90 Dm; 4+ e 20D, and Vo > ¢.

To describe the heterogeneity in this economy, let 1 be a probability measure on (7,
Zg), where Z = L x Ry, Zg is the Borel o-algebra over Z. Then p is a probability
measure that represents the distribution of agents across asset holdings and preference

types. We define a set of joint distributions, i € ¥ that satisfy ZlL:l w(ly ) =1.

3 Competitive equilibrium

Suppose there is a competitive asset market at each t € A = {0, A, 2A, ...}, that is,

T, T., = A, where A captures how frequently the market opens. Denote p(t) as the

i+1
asset price, and let a;(t) be the post-trade asset holding for an agent with preference type
[ at time t.

Before we define an agent’s utility maximization problem, it is convenient for us to

define Uj(a(t)). It is the expected discounted utility flow from the asset holding a;(t)

over the time interval [¢, ¢t + A] for an agent with preference type [ at time ¢,

t+A
Ui(ai(t)) = El/t "y (ar(t))do. (2)

We now set out the individual utility maximization problem and label it "problem 1".
Problem 1: Given a time path of price {p(t)};ca, the utility maximization problem
for an agent with preference type [ at time t = 0, is to choose a time path of the asset

holding {ay)(t) }rea so as to maximize’®

sup ZteA e ZJL {[1 - e_(st)]ﬂ'j + 6_5t[{j:l}}
tero@ies |« {Uy(ay(8)) = p(t) [as(6) — sy (¢ — A)]}

Denote

3Time ¢t = 0 is not a market day.



In the Appendix, it is shown that the solution to problem 1, {a;(t)}icn, satisfies the

following two equations

U/ (ay(t)) = q(t), for all t € A, (4)
JLlI()loe_AT“p(v)ak(v) (v) = 0. (5)

At each time ¢, an agent’s choice of the asset holding depends on her preference type
k(t). The preference type of an agent evolves exogenously. At time ¢, the measure of

agents with preference type [ equates to

pull) = (1= ) m 4+ e o1, (6)

Then the market clearing condition at time ¢ requires that

Zﬂt(l")al(t) = A (7)
=1

We can now define the market equilibrium. It suffices to consider the post-trade
distribution g, that has finite supports {l, a;(t)}icr-

Definition 1: Given p, € V¥, a sequence {y,, p(t) }iea is an equilibrium if at time ¢,
p, has finite supports {l, a;(t)}ier, and a;(t) is the solution to problem 1 for an agent
with preference type [ and {a;(t)};cr, satisfies equation (7).

We will show that there is a unique competitive equilibrium. Since equation (6)
implies that p,(l, -) converges to m; exogenously, this economy has a simple steady-state
equilibrium.

Proposition 1: There exists a unique competitive equilibrium. For any p, € ¥,



there exists a unique steady-state equilibrium such that *

Ul/(az() =dq, (8)

L
Z ma; = A. (9)
I=1

Proposition 1 can be used to derive the steady-state average welfare for this economy.

It is a function of A, or

W(A) = Zio e AN mUi(ap). (10)

Proposition 2: The function W(A) is continuous and weakly decreasing in A, or

W (A)
aA

<o0. (11)

Since agents are subjected to preference shock and not able to adjust asset holdings
continuously, there is a misallocation between asset holding and preference type. Equation

(11) implies that the misallocation worsens when the market opens less frequently.

4 A welfare comparison with the LR model

In this section, we compare the welfare in our model with that in the LR model. A free
entry version of their model is more relevant here as it takes into account the resource
cost associated with a dealership system. We first duplicate the equilibrium conditions

of the LR model in Section 4.1.

1Knowing the sequence {1, }tca, Yv € (0, 00), for all j € L,

oG an(®) = gl ) {[1 = ey 4 @0 )
After a steady state is reached,

oy ai) = m {11 = eIy e 00 b Vo e (e + A



4.1 Steady-state equilibrium in the LR model

Let a(v) be the Poisson arrival rate with which an investor (called an agent in our model)
meets a dealer, where v is the measure of dealers entering the market. Assume that o(v)
is continuously differentiable. Let 7 > 0 represent the ongoing costs of running the
dealership.

Suppose in one® of the steady states, a 7 measure of dealers enters the market, then

the measure of investors with asset holding a;, and preference type j is

Omimj 4+ a(V)mil = =y

a@) 40 (12)

’I'Lz'j =

Average instantaneous utility® of the whole economy is

(571'171'] + af )ml{z —i}
1
>y, A, g, (13

where {a;} satisfies the first-order conditions
' (a;) = g = rp, (14)

the market clearing condition
D mid; = A, (15)

and the free-entry condition

a(v)/vd =7, (16)
where
¢ = Znij¢z’ja (17)
4,J
and

(i) — wi(ay) — qla; — a)
r+a@)(l—mn)

’Multiple steady-state equilibria are possible, see LR(2009).
6The utility from the numeraire is canceled out.

Gy =1 ; (18)




while 7 is the bargaining power of a dealer. Here ;(-) is defined as

(r+a@)(1 = m)uila) +6 3 7ju;(a)

@) = r+a@)(l—n)+0

Average (steady-state) welfare is

—~ 67Ti7rj + Oé(;)’/Til{i:j} ~ ~ 1
W = E E (a;) — —. 2
( i j (X(D)—Fé UJ(CL) vy r ( 0)
In the case of multiple steady-state equilibria, the steady-state equilibrium with the

highest welfare is selected.

4.2 Numerical results

Our welfare comparison is based on the fact that, there is A*, such that,

—~

W(A*) =W. (21)

The existence of A* is based on intermediate value theorem because W (A)is contin-
uous, and non-increasing in A. Note that W (0) > W is obvious. Since no trade is always
an option for an agent in the LR model, W (co) < W.

To do the numerical study, we first parameterize the models. We then ask how
frequently our market must occur in order that investors are as well off as they are in
the LR setup. We also show how our numerical results vary when we adjust some of the
parameters.

Following LR (2009), we normalize the stock of assets by setting A = 1. Furthermore,
we also let a unit of time correspond to a day and take the rate of time preference to be
10% per year, i.e., r = 0.1/360. LR set 6 = 1/7 so that investors receive one preference
shock every week, on average. And they assume that dealers and investors have equal
bargaining power, i.e., n = 0.5.

There are two unknown functions in the model. We follow LR (2007) and assume

that u;(a) = 5;% and a(v) = o".



As for the parameters of the utility function, following Kydland and Prescott (1982),
and Mehra and Prescott (1985), we use a number between 1 and 2 for o, that is, o = 1.5.
We consider the case where ¢ = {1, 2} and 7 = {0.5, 0.5}. To determine the parameter
of the matching function, we follow Shimer (2005) and let § = 7. As, from Hosios (1990),
we know that the externality of dealers-entering is internalized if and only if the elasticity
of the matching technology «(v) coincides with dealers’ bargaining power.

What remains is to determine a value for the dealers’ ongoing cost. Before we continue,
we summarize our choices of parameters in Table 1.

In our numerical study, as Table 2 shows, we first adjust the ongoing cost for dealers
such that there is one dealer per 100 investors, as in the steady-state equilibrium of LR
(2007). This means that a dealer meets about 10 investors each day. Let Apr denote
how many days, on average, an investor in the LR model needs to wait before meeting
with a dealer. Here Apr = 10. We find that v = 0.442, and A* = 26.406 satisfy equation
(21). Furthermore, the payment to dealers accounts for 55% of the total gain from asset
trading. Here the total gain from asset trading is W — W(o0) + D—:—, and 5_7:1 is the dealer
pay-off. We also consider another alternative where there is one dealer per 1000 investors
in the steady-state equilibrium of LR (2007). This means an investor meets a dealer once
every 31.6 days or Apr = 31.6. Then v = 0.917, and A* = 70.734. In this case, the cost
of dealership accounts for 62% of the total gain from asset trading. We find much lower
trade frequency in our model, which is compensated by more than a 50% saving on the
dealership cost.

We then conduct some sensitivity analysis. Firstly, as Table 3 shows, given ¢, changing
€9 does not significantly change A*, even though ongoing cost v changes quite a bit. Sec-
ondly, as table 4 shows, given € = {1, 2}, changing o does not significantly change A*.
Thirdly, as Table 5 shows, keeping other parameters fixed and maintaining the Hosios
condition, changing bargaining power 7 significantly changes A*. As 7 rises, we expect
v to increase. However, 6 rises as well, which substantially lowers the number of deals a
dealer makes per unit of time, as the value of «(7) /v shows. The latter effect dominates,

so 7y decreases.
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5 Conclusion

This paper studies periodic, complete-participation trade in the LR model. We argue
that our market infrequency preserves the main tension in the LR model: the possible
mismatch between an agent’s current preference type and the agent’s current asset hold-
ing. Numerical exercises show that, in order for our agents to be as well off as their
counterparts in the LR trading arrangement, there is much lower trade frequency in our

model, which is compensated by more than a 50% saving on the dealership cost.

11
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Appendix

Solving Problem 1

Given price path {p(?)}wen, let {aj,(t)};2, satisfy equations (4) and (5), and let
{arw () }2, be any feasible asset sequence. It is sufficient to show that the difference,
denoted as D, between the objective function Problem 1, evaluated at {aj,(t)}{2, and

then at {axw) (t)}2, is nonnegative. We have

D = Uj(a;(0)) — p(0)a; (0) — [Uy(a:(0)) — p(0)a(0)] +

T L
lim et Zj “1 — 67&)]71']' + 67&[{3-:[}]

Ui(a3 () = p(t) [a3(t) = afya)(t = D)]]
= [U3(a;(6) = p(t) [a; (1) = aw-a(t = A)]]

Since utility function w;(a) is strictly concave, so is Uj(a) and both are continuously

differentiable. Hence,

D = [Uf(a} (0)) = p(O)][a7 (0) = au(0)] + Jim D7 e 37 [[1 = e )y ey

o |03 1) = p(0)] [a5(8) = as(0)] + pO) [o-a)(t = A) = aray(t = A)]] -
Rearranging terms gives,

D = [Ui(a;(0)) = p(0)] [a; (0) — a(0)] + ZL [1 = e™]m; + 7% ]

J

{2 [V a) = p(8)] [45(8) = ay(8)] + p(A)e > (a7 0)  a(0)]}
$aim Y e Z]L [[1— e m; + e Iy

T—00 t>2A

< [[Ui@3 ) = p0)] [456) = a;(8)] +p(8) [ah—) (¢ = A) = areay(t = A)]].

With

!

U, (a;(0)) = [p(0) — p(A)e "] =0,

13



we have

D> et S [0 By 4 e o] (U (8)) — p(A)] [05(8) — ay(2)

J

T L

. —tr I . e
+711—r£o i>2a Zi:l [ = et e i)

| |Ular @) = ()] 102 (1) = ()] + p(t) [a5-n) (= A) = ara(t = A)] |}
We run the same procedure for each j € L, then

L
D > lime 27" Z [[1- e AT, 4 e TRy *
j

T—o0

[Ul/c(T)(al:(T) (1)) - p(T)] [ak iy (T) — arr)(T)] -

With

Ui (ain(T) = (T) = o7 + B)e >0,

this equation leads to

L
D > —Tlglgoe_ATT Zj (1= e 2] + e "2y | p(T) [agry(T) — are)(T)]
L
> —lim Zj Wje_ATTp(T)a;(T),

T—o00

where the last line follows from ay)(t) > 0, for all ¢. It then follows equation (5) that

D > 0, establishing the desired result. Q.E.D.

Proof of Proposition 1

For all ¢, the distribution of {s,(l, -)}~, is unique and given by equation (6).

As the utility function u;(a) is strictly concave, so is U;(a). Hence, given {p(t)}, there

is a unique solution to equation (4). We denote the solution as a;(t), which is continuous

and strictly decreasing in q(t) = [p(t) — e 2"p(t + A)], so is S (L, ag(t). T we

then apply market clearing condition (7), then there is a unique ¢(¢) such that Zle (1,

Jai(q(t)) = A. Given this g(t), there is a unique {a;(t)}~, that solves equation (4). This

proves the existence of a unique competitive equilibrium.

From equation (6), lim;— .o, (l, -) = m; for each [. By a similar argument to the above,

14



there is a unique, time-invariant ¢ that clears the asset market, such that Zle may(q) =
A. Given this ¢, equation (4) implies a unique set of time-invariant optimal asset holdings

{a;}E_ . This proves the existence of a unique steady-state equilibrium. Q.E.D.

Proof of Proposition 2
Obviously, W (A) is continuous and differentiable because utility functions are con-

tinuous and differentiable. Now let us show that 8%/—?) < 0.

The outline of the proof is as follows. Firstly, we derive another expression of U,(a),

equation (22), and use it to calculate W (A). Secondly, we differentiate W (A) with respect

AW (A)
N

equation (24). Thirdly, we show that the first term on the right-hand side of equation (24)

to A. We then use equations (8) and (9) to derive another expression of

, which is

is positive, as the integral of a strictly positive function is positive, which is inequation
(25). Finally, we show that the second term on the right-hand side of equation (24) is
positive, which is inequation (26). We group terms on the right-hand side of inequation
(26) by pairs of preference type, e.g., I, j € L. For any pair [, j € L, we can assume
that a} > aj. It is shown that strict concavity of utility functions imply inequations (28)
and (29). Then equation (8) implies that, an agent raises her asset holding only when
preference shock raises the agent’s current marginal utility, which is inequation (30). Now
let us turn to the detail of the proof.

Firstly, changing variables, equation (2) can be written as

A
Ua) = El/ ek (a)dv.
0
Combined with

Prik(v) = jlk(t) =1 = 1 — e Dr; 40Dy, Yo > ¢t

15



we have

A A
Ula) = /0 Z {[1—e] e ™mu;(a)} dv+ /0 e ey (a)dv

J

A A
= Z ﬂjuj(a)/ [e7 — e 0FV] qu + ul(a)/ e~ Oy,
0 0

J

Denote
u(a) =Y mua),
J
then
1 A 1 A
— i) = (64 = (647
Uy(a) u(a) [ e —|—5+re L + w(a) [ 5+T€ L
= 1 —rA 1 —(0+r)A 1 1 —(0+r)A 1
= “(“){ P rpramiaaiel IR b Srams e
or
_BtrrA 4 ~(40A 4 8] g ] — e (64mA
ey = 20 + L ula) +ufa) [1 - 7P (22)
o+r
Secondly, with equation (10),
oW (A) _ oymA{w(ap) [-2EreT 4 A 4 8] 4 y(ay) [1 - e @A} T
oA (I—e2)(0+r)

{7 a) [(6+r) e = (54 1)e 2] + ui(af) [(0+ r)e 4]}
(0+7)(1—eT2)
e > T {ﬂ’(a}*) [_6%e—m 4 e~ (6+m)A | g} +w(a}) [1 _ e—(&—l—r)A]}
(1—e"2)2(0+7)

Since equation (8) can be rewritten as

W (ap) [-8re ™A 4 e CA 4 8] 4 yj(af) [1 — e~ (OFMA]

o+r

=gq, foralll € L, (23)

16
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we have

oW (A)
oA

aal oA DT {ﬂl(af) [1 - efm] + w(ay) [eim}}

= (]_ _ efrA)Z

e —rA Zz m {u az [ 5 + 7“) e TA _ pe—(0+m)A _ (5} + ul(af) [7.6—(6+7‘)A _ r]}
(T—e 22 (@ +7) |

Mh

(1—e)

With equation (9), we have

L
8al _
SO
L
Ja}
Zm(J<A) A 0.
=1
Therefore
ow(A) ey m{u(a) [1—e® — e 4 e OMA] L yy(ap) e — em (TR}
oA (1= e 2205 +7)
e AN {ﬂ’(a}") [(5 +r)e A —rem(OFA (5} + w(ay) [Te (+r)A _ r] }
(I—eT)2(0+7) '
Then
8W(A) - efrA Zl Wlﬂ,(a7) [1 o efrA + efrA o (6-?_7«) o <675A _ e*(5+7‘)A + (57’TT)67(6+7~)A>]
oA (1—era)2
_r " _ —(§4r re—(5+MA .
+e © 2 mau(e)) [e e <a++r> B (5+r)]
(1 _ efrA)2 )
or

OW(A) e A Yo m (af) [(5 +7)=0— (6 +7)e D+ (§47)e @A re*(‘”?")ﬁ}
0A (I—em)2(0+7)
e AN mu(ay) [(5 +7)e ™ — (6 + 1) e OFA L pe=(O+nA _ r]
(I1—eT)2(0+7) '

+
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So
W(ay) [r— (0 +7)e™d + de=A]

efrA Zl s
OW (A) +ug(ay) [(6 +r) e 08 — fe= A — ]

OA (I—em)2(5+7) ’

or

OW (A) [— (64 7r)e %2 + 52 Lyl e A5 m [wila)) — u(a))]

- ) 24
9A (1—e2)2(5+7) (24)
We want to show 8VgéA) <0.
Thirdly, we show that
— (6 +7)e 02 46 CTIA L > 0, for all 6, 7, A € R,
This result comes from
A
/ Z { [1 — 6_6U] e‘”’ﬂjuj(a)} dv >0, forall §,r, A € R,.
0
It implies that
) )
—ie_’"A +e A L Z 50, forall 6, r, A € Ry,
r r
or
— (047 e 46 OFIA L >0, for all 6, r, A € R,
Changing the positions of 7 and 4, then
—(647)e B 4672 L >0, for all 6, 7, A € R, (25)
Finally, to show that Wa/—XA) < 0, it suffices to show that
> mlu(a}) —u(ap)] > 0. (26)
!
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Select a pair [, j € L, without lost of generality, we can assume that a] > a;. By

definition,

Z mul(af) = Z Z 71'l77-jul(azk>

J

= Z [mimju(a) + mymu;(al)]

= Zﬂ'l'ﬂ'j [uz((ﬁ) +“j(a;)] )

l7.j

where a} > af for all pair [, j € L. Similarly

Zma(af) = Zmzﬁj%(@?)
= Z [W[?Tjuj' (a]) + Wjﬁlul(a;)}
— ZW;?T]‘ [U](azk)_‘_ul(a;)} ’

l,j

where a} > af for all pair [, j € L. Hence,

> m [u(af) —u(a) (27)
= D> {mm; fulad) +wi(a)] = mim; [us(a) + wi(a))] }

Since
u; (+) < 0, for all [,
mimy [w(ay) + uj(al)] — mm; [u;(ay) + w(a)]
> mm; [uj(a;‘) (a} —af) + uy(ap) (af — a;)] ’
mimy [wi(af) + u;(a)] = mim; [us(af) + wi(a})] (28)

Y
3
=
<.
| —
| —
S
<
—~
S
S
SN—
|
£.
—
S
~x
S~—
| IS
—
S
<%
I
S
~%
~
| IS



where a} > af for all pair [, j € L.

By equation (8) or (23), for all I, j € L,

W (ap) [ 4+ e CA 4 8] 4 yi(af) [1 — e~ (OFA]
o+
W (ar) [~EremA 4 em (A L8] Lyt (ar) [1 — e 012

o+r

Since a; > aj, then

o+ 1) 5+
' (aj) O Ay —(G4mA _} <@(a}) {_ N (TN
T r ,

The above two equations then imply

wi(ai) > uy(ar), if aj > aj.

So

/

e Huj(a;‘f) - u;(a}")] (aF — a}")] > 0.

For inequation (31), sum over all [, j € L, then equation (27) implies
> i) — (ai)]) > 0.
I

oW (A)
Therefore, =~ < 0. Q.E.D.
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Table 1. Parameters of the models.

Parameters Value Meaning

A 1 stock of assets

t a day unit of time

r 0.1/360  rate of time preference

) 1/7 rate of preference shock

n 0.5 bargaining power

L 2 number of preference types
7T {0.5, 0.5} the distribution of types

£ {1, 2} difference among types

o 1.5 risk aversion coefficient

0 0.5 elasticity of matching function
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Table 2. Numerical results.

Variables One dealer One dealer
per 100 investors per 1000 investors

Y 0.442 0.917

Arr 10.0 31.6

A 26.406 70.734

A*/Arg 2.64 9.94

W(e0) —10800 10800

W —10787 —10798

W —W(oo) +2 2891 5.30

2 o .

WIOO% 55% 62%

Table 3. (v, A*) as a function of 5.

€9 v A*
0.5 0.221 26.406
2 0.442 26.406
3 1.332 26.408
5 3.574 26.406
10 9.942 26.407

Tr: ongoing cost for dealers; Apg: average waiting days for an investor in the LR model before
meeting with a dealer; A*: the trade frequency in our model; W(oo): average (steady-state) welfare if

there is no trade in our model; w: average (steady-state) welfare in the LR model; 1777: the dealer pay-off
in the LR model; W — W (o) + ;,—7 the total gain from asset trading in the LR model.
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Table 4. (v, A*) as a function of o.

o v A*
1.10 0.602 26.396
1.25 0.530 26.398
1.50 0.442 26.406
1.75 0.379 26.409
2.00 0.332 26.427

Table 5. (v, A*) as a function of 7.

n Y A* Arg “g)
0.25 0.458 7.2 3.2 31.6
0.50 0.442 26.4 10.0 10.0
0.55 0.352 34.8 12.6 7.9
0.60 0.263 46.7 15.8 6.3

10

8g4: utility shock for preference type 2; v: ongoing cost for dealers; A*: the trade frequency in our

model.

9¢: risk aversion coefficient; v: ongoing cost for dealers; A*: the trade frequency in our model.

109: the bargaining power of a dealer; ¥: ongoing cost for dealers; A*: the trade frequency in our
model; App: average waiting days for an investor in the LR model before meeting with a dealer; “*:

the dealer pay-off in the LR model.
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