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In a recent paper Yano (2001)' initiates the study of the effect of a country"s
anticompetitive policies in its domestic service sector supplying the final
consumption good. He demonstrates that if competition is suppressed in a small
country, the country®s trade surplus may increase in the short run and decrease in
the long run. This effect is called a short-run trade surplus creation effect. Because
his study is motivated by Japan’ s anticompetitive policies® that are imposed
uniformly on all part of its service sector, modifications must be made to examine
the effect of a policy imposed selectively on a particular part of the service sector.

The purpose of this study is to re-examine the short-run trade surplus creation
effect by developing a model with two consumption good; in contrast, Yano focuses
on a model with a single consumption good. This setting makes it possible to analyze
a policy that is imposed on a particular part of the service sector and compare the
effect of such a policy with that of a policy imposed uniformly over the service
sector as a whole.

This study shows that the effect may be different between the policies that are
imposed uniformly and partly on the service sector. If competition is suppressed
in a particular part of the service sector, it may create a trade deficit in the
short run, unlike Yano"s result. The key factor leading this result is in the
intensity ranking in consumption good. If such a policy is imposed, the price of
the particular consumption good increases and the demand will shift to the other
consumption good. If these other consumption good requires internationally traded
products intensively, the country®s import may increase and results in trade deficit.

1 Yano, Makoto, “Trade Imbalance and Domestic Market Competition Policy,” International
Economic Review 42 (2001): 729-50

2 Such a policy is, for example, reflected in the Large Store Law, which regulates equally all
large-size retail stores, either domestic or foreign.
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Abstract

This study investigates the e;ect of a country’s suppression of competition
in the domestic non-tradable sector on it’s trade balance in a small open
economy. Extending the model of Yano (2001) in such a way that non-
tradable good is divided into two goods, this study demonstrates that we
can obtain short run trade deficit creation e;ect as well as short run trade
surplus creation e;ect.

1 Introduction

In a recent paper Yano (2001) initiates the study of the e;ect of a coun-
try’s anticompetitive policies in its domestic service sector supplying the
final consumption good.! He demonstrates that if competition is suppressed
in a small country, the country’s trade surplus may increase in the short run
and decrease in the long run. This e;ect is called a short-run trade surplus
creation e;ect.? His study is motivated by Japan’s anticompetitive policies
that are imposed uniformly on all part of its service sector®. Although this
form of domestic anticompetitive policies are important characteristic of the
Japanese case*, besides, as the United States has criticized Japan, domestic
anticompetitive policies that serves as entrance barriers geared selectively
towards foreign product are also important. To examine the e;ect of such
anticompetitive policies that are imposed selectively on a particular part of
the service sector, modifications must be made on his study.

The purpose of this study is to re-examine the short-run trade surplus
creation e ect by developing a model with two consumption good; in contrast,
Yano focuses on a model with a single consumption good.® This setting makes
it possible to analyze a policy that is imposed on a particular subsector of the
service sector and compare the e;ect of such a policy with that of a policy
imposed uniformly over the service sector as a whole.

This study shows that the e;ect may be di;erent between the policies
that are imposed uniformly and partly on the service sector. If competition
is suppressed in a particular part of the service sector, it may create a trade
deficit in the short run, unlike Yano’s result. The key factor leading this
result is in the intensity ranking in consumption good. If such a policy is
imposed, the price of the particular consumption good increases and the de-

1Subsequently, a number of studies have grown up on the problem. Yano and Dei
(2003), Takahashi (2003), Ota (2003), Ikeda (2004), and Kenzaki (2004) are examples.

2Some studies demonstrate that di;erent policies, such as an increase in a tari; rate, a
rise in productivity, a reduction in a corporate tax rate, also have the similar e;ect. (See
Sen and Turnovsky (1989), Ono and shibata (1992) and lkeda (2003)).

3These policies are represented by famous Large-Scale Retail Store law that regulates
equally all mid- to large-size retail stores, either domestic or foreign.

4See Yano and Dei (2000) for a detail.

SFollowing Yano’s model, this study adopts input trade frame work. This view of inter-
national trade is first provided by Sanyal and Jones (1982) which noted that the addition
of distribution services to a traded good makes all final consumable goods nontradable.




mand will shift to the other consumption good. If these other consumption
good requires internationally traded middle products intensively, the coun-
try’s import may increase and results in trade deficit. In contrast, in the case
the price of consumption good that requires internationally traded products
intensively increases, for example domestic wholesale prices of foreign prod-
uct are raised, short-run trade surplus creation e;ect is obtained as in Yano
(2003). This means that the e;ects are the same when policies are imposed
uniformly over the service sector as a whole and selectively towards foreign
product.

This study is not the first to reexamine Yano’s short run trade surplus
creation e;ect. For example, Ota (2003) constructs a model which can cap-
ture more short run e;ect than in Yano’s model, and showed that the e;ect
depends on the intensity ranking between domestic and traded goods; in con-
trast, this study fucuses on intensity ranking in consumption good. Thus,
he has already found a case in which short run trade surplus creation e;ect
is reversed. Another related study is provided by Yano (2003), which shows
that exogenous change that suppresses present and future demand for traded
goods uniformly over time leads short run trade surplus creation e;ect. My
result doesn’t contradict this study, for my study corresponds a case in which
the demand for traded goods are stimulated uniformly over time.

This paper is organized as follows. Section 2 provides basic structure of
the model. In section 3, the e;ect of competition policy on the trade balance
is analyzed.

2 Model

Following the model of Yano (2001), this study uses a dynamic model with
infinitely lived representative consumer in which trade balance issues can
be related to non-tradable good’s market. Assume that there are two non-
tradable consumption goods C and Z. In order to produce these non-tradable
goods, tradable middle product M must be purchased one period prior to that
period. A surplus in a country’s trade account in a particular period is equal
to the value of good M output minus the value of good M input in that
period. Non-tradable goods C and Z are produced from input of labor and
good M. Although both non-tradable sectors use labor and good M as an
input, good C sector uses good M intensively, and good Z sector uses labor
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intensively. Call the period between time t 1 and time t period t. The
markets opens and clears at time t =0, 1, ...

Take a small open economy and call it home country. The behavior of
home country’s consumers is described by that of a representative agent.
The representative agent gains utility from consumption of good C and Z.
His period-wise utility function is described as u(c,z:) = ©(ct) +  (zv),
where c; and z; are the aggregate consumption demands for good C and
good Z respectively, at time t. His decisions are made by solving the following
intertemporal optimization problem;

Maximize U= Q®lu(c,z)
t=1

=X
subject to (pSce + pize) 4 W
i t=1
where p; is the present price of good i at time t and W represent the
wealth which will be explicitly defined below. Q is a discount factor and
0<Q<1. The first order condition of this optimization problem are,

0P ) =+p; QP (@) =+p @
where + is the associated Lagrangian multiplier.

Let g; and w; be the present value price of tradable middle product and
wage rate at time t in the world market. Producing tradable middle product
M require labor only, with a, s denoting fixed unit requirement. The market
for M is perfectly competitive. Thus, the profit maximization of an individual
good M producer implies

Gt = aLmWt )

In non-tradable goods sector, the technology of individual firm is described
by a standard neoclassical production function that does not vary across
firms. Thus, marginal cost of an individual firm is constant and equal to
MCi: = ayitGe1 + aLiWy, | = C, Z,where (ayit, aLit) 1S the cost minimizing
combination of good M and labor inputs for producing one unit of output,
given q\% Home country’s government controls the degree of competition in
its market for good C and Z. To do this, the government controls the number
of sellers in these markets, Nc and N,. In these markets the sellers behave
as a Counrnot-Nash competitor. The profit maximization of good C and




good Z producer implies that the marginal revenue is equal to the marginal
cost;ie.,

H " bl
1 2_c pf = ay ey + ALceWr ®3)
ct
H u T
1 32 P} =ayzlies +aLzWs 4

where p; = Ni and 2;; is a market elasticity of demand for good i at time

t. Home country owns T unit of labor, which will be used by sectors C, Z
and M. Let y; be the output level of good M at time t. The full employment
condition in labor market can be written as

amtyr +aLcee +arzeze = | (®)

Let xtp; be the home country’s aggregate demand for middle product M at
time t-1, which is the sum of the input demand for sector C and that of
Sector Z;ie.,

Xtp1 = Ay ctCe + Ay ztZt (6)

Production function for good C and Z di;er in relative usage of good
M and Labor. Assume that good Z is relatively labor intensive sector, and
factor intensity reversal will not occur.

a a
—Zt> T2 forall (g, W) @)
aLct aLzte

At time t=0, the home country is endowed with a fixed amount of good

M and a historically determined foreign credit, C. The representative con-
sumer’s wealth constraint becomes

C z C C X HZ
(pfce +psz) =C +qoYo + Wl PG+ =
t=1 t=1 t=1 & =1 2t

X X Hc
+ prze =W (8)

The current value of the home country’s trade surplus at time t is defined
as

Se=0c(ye X)) /QF? )

for t=0,1,...With this definition, the wealth constraint (8) can be transformed
into the intertemporal external balance equation,

Qs =C (10)
t=0
In the general equilibrium model, we are free to fix the price of one good.
Because it proves convenient, | normalize the sequence of present value price
by setting qo = Q. This completes the description of the model.

3 Dynamic E;ect on the Trade Balance

In this section, | make a local characterization of the e;ect of country’s sup-
pression of competition in its non-tradable markets on the present and future
trade balances. As in Yano (2001), this paper assumes that the initial equi-
librium path to be sectionally, and thereby the current value prices, p¢/Qt™?,
pz/Q®P1 and wy/QP! are time invariant. As a result, activities of agents
are also time invariant and can be denoted as (ct, z, Xtp1, Vi) = (C,Z,X,Y),
aije = a&jj,t = 1,2,...and Y5 = y. Since qop = 1/QF* by price normalization,
g: = 1/Q%* in the initial stationary equilibrium.

The home country’s suppression of competition in good C and Z markets
are captured by dpy, 50, du, 5 0. Under the small country assumption, the
home country’s policy does not a;ect the price path of tradable. Since price
path of tradable does not change, by (2), also the path of wage rate does not
change;ie.,

 =Vo =0 (11)
for t=1,2,.., where the hat operator denotes the relative change of a variable,
k= dx/x.

As in Yano (2001) , this paper assumes that the producers know the shape
of utility function and believe that even if they change their own production
levels, the marginal utility of wealth + does not a;ected. For simplicity,
moreover, assume that © (c;) = logc; and ~ (z¢) = logz;. In these settings,
the market elasticity is perceived to be one.

If the degree of imperfect competition in good C and Z are increased by
dy, 50, dy, 50, by (3) and (4), the profit maximization in each market
implies that




B=dus/l p, BE=dus/l g, (12)
for t=1,2,...
The change in price of non-tradable goods a;ect economic activities. On
the production side, (11) implies a;; does not change. Therefore totally
di;erentiate equation (5) and (6) implies

dxtp1 = aycdc +ayzdz; and a mdyy +a, cdc +a 2dze =0 (13)

On the consumption side, it follows from (1) and (12) that

dee= c(+du/1 p.) and dzz= z(b+dy,/1 W) (14)
We can see by (13) and (14) that the changes in ct, z¢, Xtp1, Yt are all time
invariant and can be denoted as
dxpr =dx®  and  dy, =dy® (15)
for t=1,2,... In contrast, changes in trade account di;ers between t=0 and
t=1,2,... Since g. = 1/Q"* in the initial equilibrium, (9) implies
dsp =dxg and ds;=dy; dx; fort=1.2,... (16)
These facts lead to the next theorems.
Theorem 1 Suppose that a small country raises the degree of imperfect com-

petition in its market for good C, say, duy, > 0, dy, = 0 once and for all.
Then the path of trade balance changes as follows:

T
@ — Q(aycaLz aicayz)cz H 1 >0 (17
dy,  Q(aLcc+azz)+amaycC+armayzz 1 Y,
ds¢ 1 Qdsp
di Q du (18)
Proof. By using (14), (13) can be transformed as
dx® = (aycC+ayzz)b ay ccld“‘;J (19)
C
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A dy® = (auce + az2) b + acor (20)
C
Since g = 1/Q™? in the initial equilibrium, by (10), (15) and (16), it must
hold that dx® = QdyS. By using this expression, (19) and (20) become a
simultaneous equation system for B and dxS. Solving this system provides
equation (18) . The numerator is positive by (7).

Theorem 2 Suppose that a small country raises the degree of imperfect com-
petition in its market for good Z, say, dy, = 0, dp, > 0 once and for all.
Then the path of trade balance changes as follows:

[
1
dsp _ Q(avcaz aicayz)cz Ho
= <0 (21)
dy, Q(acc+azz) +aimaycC+amayzz 1 |,
ds; 1 Qdso
= — >0 22
du, Q di, (@)

Proof is the same as in theorem1.

Theorem 1 implies that a small country’s suppression of competition in
the market for tradable intensive good’s market changes its trade balance
in the surplus direction at the present and deficit direction at every future
moment of time. This is what Yano (2001) calls short run trade surplus
creation e;ect. In contrast, theorem 2 implies that if competition in labor
intensive good’s market is suppressed, we have a opposite result, short run
trade deficit creation e;ect.

These result are explained as follows. If competition is suppressed in one
non-tradable good’s market, the price of that good will rise. As a result,
the shift in demand and supply for the other non-tradable good will occur.
Because factor intensity di;ers between two sectors and total labor supply is
fixed, total demand for tradable middle product as a whole economy has to
adjust to establish new equilibrium. This changed demand combined with
slow adjustability in production process lead to these result.

Obviously, foreign products are traded good intensive because itself is
traded. Entrance barriers geared selectively towards foreign product will raise

21




the domestic retail price of the foreign product®. From this study’s result,
such policies will leads to short-run trade surplus creation. This means that
the e;ects are the same when policies are imposed uniformly over the service
sector as a whole as in Yano (2001) and selectively towards foreign product
and thus, supports his result.
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Economic Analysis of Deregulation Measures
in the City Planning and the Building Regulation System
0 Evaluation of the Externalities

affecting the Comprehensive Building Design System [

Hidekazu Yamashita
Housing Production Division, Housing Bureau,
Ministry of Land, Infrastructure and Transport

Abstract

The purpose of this study is to evaluate the effects of deregulation measures from the standpoint of externalities control. In this study,
the method of evaluation is to estimate the externalities of the Comprehensive Building Design System (CBDS) in Chiyoda Ward
using a hedonic approach. The results of this study are as follows. The positive externalities of the public open space improved by the
CBDS can sufficiently compensate for the negative externalities of the deregulation by the CBDS. The negative externalities influence
urban environment in limited areas compared with the positive externalities of the public open space

Keywords: Externalities, The Comprehensive Building Design System, Public Open Space, Hedonic Approach.

34

i

2004-004
goooooo

00000000000 000000000O000O0O0O000O00O0O000-—Behavioral
Law and Economics D00 O0O0O0O0O0O0O0OOO0ODOOOOOOOOOOOO

goooooo

oooooo ooobo 0o gooooooooboboooboo

ooooooo oo ooo
ooooooo ooo

ooo00scodO0O 120000000000 30000 45000

goooooooooocoooOoOooOoOOODOOCOOOOO000OoOoOoooooooooDooOO
0000000oooooooooooooooo0ooooooooo0o000oooooooooooon
00000000000000000000000000000000000000000000O0OO0
0000000oo0oooo0oo0o0o000oooooooooooooog

000000d0ooodoooooooooooooooooooooooooooooooooooo
00000o0oooooooooooooo0o0oogoooooooooooooooooooooo
jooooooooooCoooOo00doooooooooooooooooooooooooooo
gooooboooboobooboobobooboooooboo0obDoobOoobOoobOooDbo
0000oooooooo0ooo000oooooooooooooo000oooooooooooon
J0oooooooooo0o0oodoo0o0o0o0oU00doooooooooooooooooooo
00000oooooooo0o0oo0oo00ooooooooooooooooooooo

0000000000000 D0O00000000O Behavioral Law and Economics 0 D 0000000
J0oooooooooOoooO0o0o0o0ooooooooooooooo0oooooooooooo
000000000000 OOO0OO0 Behavioral Law and Economics [J "Bounded Rationality,” "Bounded
Willpower,” "Bounded Self-interest”’0 00 000000000000 OO0O0OCOOOO0OO0OOO00OOO
gooooboooobooboobooboobDoooooobooboobobobDboobDooDooD
0000000oooooo000o000000000ooooooooooooooooooooooon
J00o0000oo0oo00ooo00oo0ooo00oDo00oooD0oooooDoooooDooOoOoDoD
000000000000 0O0000OBehavioral Law and Economics 1 000000000000 00O0O
goooooooooooooodOoooooooooodoooooooooooooooooD
00000000000 (Anti-antipaternalism) OO0 0000000000000 000O0OOOOOCO
gooooooooooooooOoogooooooooooooooo0oooooooooooo
Joooooooooooooooogg

00000000ooooooooo0o0o0000ooooo0ooooooooooooooooo
000000000000000000000000000000000000000000000OO0
goooooo

od

35




*2004-004
gOooOdoobOOooOoOoOooooooooooooo
—Behavioral Law and EconomicsO0 0 0 0O
ooooooooooooooooooooo-—

ooo oo
oooooooooooo

oo
Oo0b0ooooo0oboOooOo0do0oOo0oo0o0bOo0oo0bDOobo0o0bOOo0obO0o0oOobO0o0oO0oO00o00o00oa
godbo000000bDO000O0DO0oO00O0bOO0O0b0000b000bO00000000000000000000DO000O0
000000000000 000000000000000000000000000000 Behavioral Law and Economics 0 [0 0
0o00o00000000000000000O000000000000000000000000000000—C0000000
0o00o00000000000000000000000000000000000000000000000000D0000O0

gooooo0oOobO0bO0000o0o0bOoo0oboOobOoooo

00000 O Behavioral Law and Economics, 0000000, 00000, OO

000000, 0000000000000000000000000000000000.
36

10 oooa
000000000000000000D0*000000000000000000000000000
gooooooooooboooOoooooOoOoOoOooobOOOOOOOOOO0OO0OOOoOOoOOOOObOoOoOO
goooo0oooooooOoOo0oOooooOoOoOoOoOoOoOoOOOO0OO0OOOOOO0OO0O0OOCOOOO0OOOCOOODOO
goooooooooooOoOoOoOoooOoOOO0OO0OOOOO0OO0OO0OOOOOOOOCOOOOOOOOOOO
pgoooopoooooOo0oobOoOo0O000oOoOO0O00O0OO0O0O0OOOO000OOO00O00O0BO00DOO
goooooO0oooOoooOoo0oOo0oooOo0oO0oO0boOoO00o0o0oO000b000b0O00000000
ooooO0ooOooOoO0oO0oO0oo0oO0oO0oboO0o0oOoooooO0ooona
goobooooooooooboOoO0oO0oOoooooOoO0oOoOoOooOoooOOOoO0DOobOoOoOoOOOOOOoooOoOon
gooooooooooOo0o0ooooOoOoOoOoOooOoOOOOOOoOOOOO0OOOOOOOOOOOOO
0000000000000000000000000 Behavioral Law and Economics 1 000000000000
oobooooooooooooooooooo0oooo0ooo0oo0o0o0oo0o0oo0o0o0oo0o0ooa
oooooooooooo0ooooobooo0ooo0oooo0oo0o0o0oo0o0ooo0o0o0ooo0noa
000000000000000000000000000 ooo0ooooooooo0000000000000
0000000oo0ooooooooooooooooooooooooOoOoboOoooooboboooooooooo
000000000000000000200000000000000000000000000000000O0O
0000000000000000000000C000000000000O0O0O0O0O0O0OOOOO0 OO0o0o
ooooooooooooooooooooo0ooooooooooooooooooonoooo

2000000000000 0000000000000000000000

00000000000 0O0000Oo0D0oO00O0D00O0DO0D0DO0000OooOoDOoooooOoD
00000000000 0O0D00O0000O000O00O0DO000DO000O00O0D0O0O0DO0o0OOooOoDO
0000000000000000000000000000000000000000000000000000
000000000000020040 60 2600 0 OWestlaw O Database: Journals & Law Reviews 0 0 0 0 0 00O
000000000 000o0oo0o0000o0o0oo0oo0000o0o0oo0o0000oo0oo0o0oD00U“LAW AND
ECONOMICS’0 000000000000 304 00 O°ECONOMIC ANALYSIS” 0000000000 35600
0oo0oO0oooO0o0o0oOo0oo00oDOO00oDO00o0o00oOO00OoO0DO0oO0oDO0OoDOoDOoooDooDO
0000000000000 000ODO000O00D000000DO000O00DDO0OOo0OOOO(I99s)d
0000000 (Spendthrift Trust) 000 0000000000000 O0O0OO0OO00O0OO00DOOOOOO
00000000000000000000000000000000  (Posner, 1998, at 559-560)0 0O 0 O

0000000000, 00000000000000000000000000000, 0000000000, 000000
0o0oo000b0O0000000000000, 000000000000, 00000000000000, D00o0o000o
000000000000 00000000000000000000000D00019970. 000000000000000
0,0000000000000000000000000000000, 00000000000000000, 00
000000000000, 000000000000000000O00D00000O0O0DOO00000O, 00000
0o0O00oooooooooooo.

‘0ooooo0OOO0OO0O0000OO000O0O,000000000000000, 000000000000
000000000000000000000,000000000000000 ROOOOOODOOOOO0O0OODO
00000.0000, 00000000 Behavioral Lawand Economics 1 0000000 0000000000O00O0O, O
0o0O00oooooooooooo.

37




0o0o0o0ooDO00o0o00ooD00O00000D00DO00O00000oDOD0D0DO0OOooOOoDoOoOoOO
00o00000o00o0000000o000000000oo0o0o0o000o0000oo0oooooooooa
0 Calabresi, 1985, at 12-3, 132, 00 000000000000000032-3400000000000000
00o0oo0ooo0o0ooo0ooo0ooo0ooo0ooo0oooo0ooo0oooo0oooooooooooog
0000000 00o0o00oo00o0o0o0oo00oo000oo00oo0oo0ooo0o0ooooooooooog
000000000 00D00D000000O00DODO0O0D0O0DO0O0ODO00O00DOOOoDOOoOOO
(Calabresi, at 132000 60)0 000 0000000000000 00OOO0OOOO0OOO0OOO0DO0O0O0OO
ATOO0O000O000000000000DO00DOO00000O000O000000000000000OO0
0jo0o0o0ooo0oo0oo0o0o0oo0oo0o0oo0oooo0oooooo0oo0oo0ooooooooog
000000oo0oO0oooon (Kronman, 1983)0
0000000oo0o0o0o0oDo0o0o0o0o0o00o0o0o0o0oo0ooooooooDoooon
00000000000000000000000000000000O0000000000POOOO0O0O0OOO0
0000000000000000000000000000000000000000000000000000
000000000000o0o0o0ooDo0o0o0o0ooooooonooog Burrows, 1995000 EO O
0000o0o0oo0o000o00o0bO0oO0D0o0000O0o0D00O0oD0D0o0O0DOoo0oDoooooDO
000000000o0o0o0oooOooo0o0o0o0ooo0o0o0o0o0oo0oooooooooooo
00000000000 principled antipaternalismT 0 0 000 0 (Zamir, 1998)0 O O Behavioral Law and Economics O
00000000000000000000000000000000000000000 00 (Anti-antipaternalism) [
00000000 (Sunstein, 1997; ed., 2000)00
0000000o00o00000o0oD0oo0bO00o00o0o0oo00oo0D00o0oo00o0oo0oooonon
000000000000 o00o0o0ooo0ooO0o0ooU0o00o00ooo0oooooUoooooong
000o0o0o0o0o0oo0o0oOoooOoooooDoooo

3MO00000000000000000000000000000000a00
gobdooooOooooOooooooooO0o0oO0obo0ooooo0o0o0oooooO0o000oOooO0OoOo0OO0
goooooooooooooobooOoOoOoOoOoOoOooOOoOoOOOOOOOOObOOOOOOOOOOObOOOO
goooooooboooOoOoOooooooooo
gooboo0oooooooooooooooooooOoooobooooOooOOoOoboooOoOObOODOooOoOooOoOOoO
0000000000000000000000O0OOOOOOOOOOOOO0O00000000000O0O0O00O0
gobo0o00o0oo0o0oooooooooooooOoOooOoboOooboOoo0oooooooooooooooooo
000000000000000000000000000Sunstein ed, 20000 0000000000000000
gobo0ooboooooooooooooooooboOoOoboOobobOOoboOOoOooooooooooooooooooo
0000000000000000000000O0O0OCOOOCOOOOCOOO0O000000000000O0O0O00O0
gomooooooooboooboooooooooooooooooooooooooooooOoOooooboD
gooo0oooo0oooOo0ooo0oo0o00ooo0oo0o0o0oo0o0oo000oo0o0no000o0
ooooooooooooooooooboOoooooooooboooooooooooooooooboooog
goooooooooooooooooooooooobooooooooboooooooboobooog
00000000000000000000000000000000000000000 OO fixed preference
gooooooooooboooooooooooooooooooooooooooboooobooooonog
38

goodfooooooooooboboooodoooooooooooboboooooooooooobooooo
goodfdooooooooooboooodooooooooboooboboooooooooooobooooo
0000000000000000000000000000000000 logical coneeption of rationality 0
000000o0oooooooooboo00000oooooooooocooo0000o0oooooooooonn
ooo0o0oo0o000oo000oo0000bob0000b0b00000b0000000000000000
ooodfoooooooooooboooodoooooooooooboboooooooooooboooon
goodfdooooooooooboooodooooooooooobooooooooooooobooooo
ooodoooooooooooooboboboooooooooooooooooooOooonooooooon
0o0o000o00o0o0ooooooboo0000o0oooooooooooo0o00o0o0oooooooooonn
000000o0oooooooocooo0000ooooooooOoocooO0000o0ooooooooooon
0o00000000000000000000000000O00000D0O000000O000000O000
0oooo0oo0000000d (Burrows, 1995)0
oooooooooooooooooooooooooooooboooooooooooooooooon
ooodooooooooooobooooooooooooooooboboo0oo0oooooooooooon
000000000000 000000000000000000000000000O0000 OO Zamir, 199800
0o00000000000000000000000000O00000D0O00000O0O00000O000
00000000000 O0Owelbeingd 0000000000000 0D0O0O00O0DOOOOOOOOOOOO
goodfoooooooooooboooodoooooooobooobooooooooooooobooon
00000000o0ooo0omiooooooo0o0000oooooooOn20000000000001030
OO000O0O0geodOO0O 0000000000000 D00D0000000000000 (@ 000000000
() 00O0O0O0D0O000O0000O0O00000000000000000000000000000000
ooo000oo0o000000000000000000000O000000O00000O0O00000OO000
ooodooooooooooobooodfooooooooooooboooooooooooooooon
goodoooooooooooboooodoooooooobooooboooo0oooooooboooon
0000000000000000000000000000000000000000000O0O0O0O000O
00o0000o0oo0oooooooboo0000o0ooooooooooobo0o0000oooooooooonn
0o00000000000000000000000000O000000O00000O0O0000D0OO000
00000000000 000D000000000000000000@O0000000000000000
ooodfooooooooooobooodoooooooooooboboooooooooooboooon
goodoooooooooooboooodoooooooooooobooooooooooooboooon
000000000000000b0000000000000000000000000000000000
00000000o0o0oooobooboo00000o0ooooooOoOoOoboo0o0000o0ooooooooonn
ooodoooooooooooboooodooooooooooooooooooooooooooooo
ooodfooooooooooobooodoooooooooooboboooooooooooboooon
goodoooooooooooboooodoooooooooooboboooooooooooobooon
000000000000000b0000000000000000000000000000000000
00oo0o0ooooo0o
0000000000000000000000000000000000000000000000 (revealed
preference) 010 000 0000000000000 000O0O0O00000O00O0O0O0O0O00O0OO0OO0OOOOO
39




0000000000000000000000O0O0OOOOOOOOOOO0OO00000000000O0O0O0O0O0
ooooooooooooooooooooo0oooooooo0ooo0oooo0o0oo0o0ooooo0ooa
gobooooooooooooooooooooboOoOoOObOOOobOOOoOobOOooooooooooooooooo
oo

40 Behavioral Law & EconomicsO 00" * OOOOOOO0OOOOOOOO" °
00000000000000000000000000000000000000O000000000000
0000000000000000000000000000000000000 00 “Behavioral Law and Economics™
0000 “Behavioral Economic Analysis of Law,” “New Law and Psychology,” “Behavioral Decision Theory,” “Legal Decision
Theory,” “New Empirical Legal Realism,"00 000000000000 1990000000000000000000
000000000000000000000000000000000000Cass Sunstein(1] 0 O 0 0 O Christine
JollstTD O 0 0 O O Richard ThalerT) 0 O O O O O Behavioral Law and Economics 10 000 0000000000000
0000000000000000000000000M0000000000000000000000000
0000000000000000000000000000000000000000000000000000
00000o00o0o0oo0oo0o0oooobo0o0o0o0oooo0ooo0o0ooooooooooooo
0000000000000 00000000000000000000000000000000 000 Sunstein ed.,
200000 000000000000000000000000000000DO0O00O0000O0OO0OD0OOOn
00000000000000000000000000000000000000000000000000°0
(A) OO0O0O0O O Bounded Rationalityd
00000000o0o0o0o0Do0oo0o0o0o0o0o0o000o0o0o0D0o0o00o0ono0ooon
00000o0000o0oo0o0ooo0ooo0o0o0o0ooo0o0o0o0o0oooooooooooooo
00000000000o0D00o00o00D0000o0o0o0D000o0o0o0ooOoooooooooooo
0000000000000 D00O0000000O000DO00O0DO00000O0DO0O0OD0oDO0o0OOOooOoDO
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
000000000000000000 (optimistic) 0000002001 DO0DO00000000O000O0D0OOOO
00000000000o0o0o0oo0oDo0oo0o0o0o00o00o0o0o0ooooooooooooo
0000000000 000000000000 (availability heuristic) D000 00000000000000O0OO
00000000o000o0DOOoo0o0O0oD0o0O0O0D0obO0obOO0o0oOooDoooooon

(B) 0 0000 0O Bounded Willpower O
goooooooooOooboooooOobooOooooobOooooooboOooobooobooooboobooooonoo
goooooooooOoOoOooOoooOoOoooOooOoOoOoOoOoOoOOoOObO00OOoOoOCOOODOoODOoOoDoo
gooooooOooooOoOooOoOooOoOoooOooOoOoooOoOoOOoOOoOo00OoOoOCOODOODOoOoDoO
0000000000000000000000OOCOOOOOCOCOCOOOOOO0000000000O0O0O0O0O0O
gooooooooooooooobooooooooooooooboooobooooooobooooooooooo
goooooooobooooooobooobooboooooooo

‘ooo Behavioral Law and Economics 0 0 0 0 0 0 0 O Sunstein (1997,2000) OO0 0000000000000 O0OO0OO0O0O0OOO
gooooooooooooooz0ooooooooooooo
40

(C) 0000 OOD Bounded Self-interest]
000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
000000D0000000000000000000000000000000000000000000000
000000D000000000000000000000000000000000000000000000
000000D0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
00000000000000000000
000D00000000000000000000000000000000000000000000000
000000D0000000000000000000000000000000000000000000000
000000D000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000 (Posner,
2001)(0 0 O O 0 DBehavioral Law and Economics 1 10 00000 0000MO0000000000000000
00D0000000000000000000000000000000000000000000000000

O
DDEIDI]EIDDI]EIDI]EIDI]EIDI]EIDDEIDDEIDDDDDDDDDDDDDDDDDDDDDDDDD%

00000
DD%EIDDD%DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
oooo

O

oo
oo
oo
oo o
000000000000000ooOoOOOOOOOObOOOO0O000000000o0oooooOoooo
ooooooooooooooooooboooooooooooo0oooooooooooo0ooooo0noa
oooooooooooooooooobooooboooooofoomooooo0o0ooo0ooooo0noa
gobo0ooo0ooooooooooooooooboOoOobobobooobobooOooooooooooooooooooo
0000000000000000o000ooOoOOOOOCOcOOOOOoO0OOoOoooooooooooooooo
0000000000000000000000O0OCOOOCOOOCOOOO000000000000O0O0O0O00O0
0000000000000000000000O0O0COOOCOOCOOOO0O000000000000O0O0O0O0O0
oooooooooooa

50 Behavioral Law & Economics0 OO0 O0OO0O00O0O0OO0OOOO
OOooOoO000O0DoOO0DoOO0oO0ooOoon

Behavioral Law and Economics 1 0 0000000000000 0O0COOOO00ODOOOOOOOOOOOOOOO
gooooooooooooooooooooopoooooooooooboooooooooooooDoOoooo
goooooooobooboooobooooooboooooooooooboooooobooooobo0ooo
gooooooooboooboooobooooooooooooooooobooooooboooooboOoooo
0000000000000000000000D00O0OO0O0O O Behavioral Law and Economics 1 000000000
goooooooooOooOooOopooOooooOopoOoOoOooOoOoOoOoUoOoboOooOoooOoboOobooOoOoDoOoooo
gooooooOoooOoooOOo0o00ooooDOoOo0ooOoObOOOo0OoOoOOOO0DO0OooODOOOOOO
Behavioral Law and Economics 0 0000 000O0—00000000O MM anti-antipaternalisn0 00000000
[ Sunstein ed., 20000 0 0 0 0 O Behavioral Law and Economics 0000 00000000000000000O00OO
goooooooobooooooobooooooboOooooooboooobooooooobooooooDoOoooo
00000000000000000000000000000000O0000000mMm OO0 Behavioral Law and
Economics 00000000 0DOOO0OOOO0OCOOOOOODOOOOOOOOOODOOODOOOOOOOOOODO

41




0000000000000000000000O0O0OOOOOOOOOOO0OO00000000000O0O0O0O0O0
00000000000000000000Oo0OOOOOOOOOCOCOOOOOO0O0000000000O0O0O0OO
ooooooo BehaviomlLawandEconomicsDDDDDDDDDDDDDDDDDDDDDDDSDDDDDDDDDDD
00o0o0o00o0ooo0o0ooooooooooooooooboOoOoOoOCOOOoboOOoOoOooOoOo0oooooooonooo
Oooooooooo

6. 0000 0OBehavioral Law & EconomicsOO0OO0O0O0O0O0O0O0OOO
0000000 Behavioral Law and Economics 1000 O000000000O0000O0O000OOO0OOOBounded
Rationality 00000 0000000000000O0000O0000O0O (Herbert AdSimon) D0 00000000
go0o00o0o0o0o0o0ooooooooooooOoOoOoOoOObOOOoboOOoOoboOooooooooooooooooo
0poo0D 2001000000 (George Akerlof) 00000 200200000000 (Daniel Kehneman) 000000
0000000000000000000000OOCOOOCOOOCOCOOOOOO0000000000O0O0O0O0OO
00000000000B0000000 Behavioral Law and Economics 1 0000 00000000000O0000O0O
ooo0ooOoooooooooooooozo000OO0OO0DOO0O00O0O000O000000080 A. O
go0)oooooooooooooooooooooooOooboOoOoboOoobOoOoooooooooooooooo
00000000000000000000O0O0OOOOOCOOOOOOO0OO0OoOoOoOooooooooooooo
0oO0o0oDo0o00oo0o0oo0o00oD0o0Do000oD00D0O0000000D00 Behavioral Law and
Economics 000000000000 OOOOODOOO0O00000000O0O0O0OOOOOOOOOOODOOODOO
ooo0oo0o0o0o0o0ooo0o0oooo 199%0000000000000000 19920000
0000000000000 00o00bD0000o00000o00o0o0o0o0o0no0000n (Posner 1998a
Preface) 0000 00000000000 OOO0OO0O0ODOOOO0OOOOOOOOOOOOOO, 00O
Behavioral Law and Economics ] 00 0 0000000000000 (Posner, 2000000000000 0O0ODOO
0000000000000 0D0D DO 0O OBehavioral Law and Economics 0 000 0000000000O000OO
gooooo0oooboo0o000ofoooOOo0o000OO0000O0OO000000O000000000A0
gooooo
00000000000000000000000000D00000 Behavioral Law and Economics 0 00000 0O
0000000000000000o0o0oooOooOoOoOoOoOboOoOoboOOoOo0oOoOoooooooooooooooo
000000000000000ooooooooooooOoooobooobo0ooooooooooooooooo
gooooooooo0o0ooooo0o0o0ooooO0o0o0o0oooOoO000O0O0O0O0OO00O00O0BO00DOO
gobooooooooooooooooOoooboobooooooooooooooooooooooooooo
0000D000000000D000000000000000Behavioral Law and Economics 10000000000
gboooooooooooooooooooboooooooooooobooboOooooooobooooooboboooo
000000 Behavioral Law and Economics 10000000 00000000000 O0O0O0O00OO0O0O0O0OO
gooooooooooobooobooobooooooobooobooobooobooooooobooobooobog
goooooooobooobobooobooobooooboooboooboooboooboooooooboooboooboo
goooooooooooooooooboooooooboOooooooooboooooooboooboooog
000000000000 00000000000000 0 Behavioral Law and Economics J 0 0 0000000
gooooooooooooooooobooooooobooooooooboooooooboobooog
goooooooooooboooboooogooooobooobooobooooooooooooobooobog
42

oooooo

0000 (doooooooooooooooooooo)

oo0 (1999 000ooooooooooboooooooooooooobooboboooooooboooooooo
000 nmo0o0oo0o0o0o0oo0o0oooon?209-234.
goooo qnooooooooboooooooooo—4Ooooooboooooob0oooboo 4700 20, 233-
2610
0 eudoooo0oooo0doooooo—4o0000000000ooooo000doooooo—4ao1mooo
oosioo30o,33- 570
0O oo O000000ooooooooo0—o000ooooooooobooooooooooo—o200mMmo
oooosioo40,5s- 77
0 @o3)JO000D000000ODODODODDO—™Behavioral Law & Economics 1 0 00 00000000000——-00
000000 Moo0—000000000000000 2002010 000, 131-1400

Burrows, P. (1995) “Analyzing Legal Paternalism,” 15 International Review of Law & Economics, 489-508.

Calabresi, G. (1985) Ideals, Beliefs, Attitudes, and the Law: Private Law Perspectives on A Public Law Problem,
Syracuse University Press. 00 00000000000000000000O0OO0O0OO0OODOOOOO,
1989 0 0

Jolls, C., Sunstein, C. R., and Thaler, R. H. (2000) “A Behavioral Approach to Law and Economics,” 50 Stanford Law Review
1471-1550, in C. R. Sunstein ed., (2000) Behavioral Law and Economics, Cambridge: Cambridge University Press, 13-58.

Kronman, A. T. (1983) “Paternalism and the Law of Contracts,” 92 Yale Law Journal, 763-798.

Langevoort, D. C. (1998) “Behavioral Theories of Judgment and Decision Making in Legal Scholarship: Literature Review,” 51
Vanderbilt Law Review 1499-1540. [J Behavioral Law and Economics 00 140 000000000

Posner, R. A. (1989) “The Future of Law and Economics: A Comment on Ellickson,” 65 Chicago-Kent Law Review
57.

(1998a) Economic Analysis of Law, Sth ed.
(1998b) "Rational Choice, Behavioral Economics, and the Law,” 50 Stanford Law Review 1551-1575, in Posner,

R. A.(2001) Frontiers of Legal Theory, Harvard University Press.

43




(2001) Frontiers of Legal Theory, Harvard University Press.

Rostain, T. (2000) “Educating Homo Economicus: Cautionary Notes on the New Behavioral Law and Economics Movement,” 34
Law & Society Review 973-1006. O O O O Behavioral Law and EconomicsT 0700 0 0 0 OO

Sunstein, C.R..  (1997) Behavioral Analysis of Law, 64 University of Chicago Law Review 1175-1195.

————————————————— ed. (2000) Behavioral Law and Economics, Cambridge: Cambridge University Press.

Symposium (1998) “The Legal Implication of Psychology: Human Behavior, Behavioral Economics, and the Law,” 51 Vanderbilt
Law Review 1497-1788.

Symposium (2001) ASU-Gruter Conference on Law, Behavioral Biology, and Economics, 41 Jurimetrics J., 287-384.

Symposium (2002) Research Conference on Behavioral Law and Economics in the Workplace, 77 New York University Law
Review, 1-134.

Symposium (2003) Empirical Legal Realism: A New Social Assessment of Law and Human Behavior, 97 Northwestern University
Law Review, 1075-1392.

Symposium (2003) Preference and Rational Choice: New Perspective and Legal Implications, 151 University of Pennsylvania Law
Review, 707-1290.

Zamir, E. (1998) “The Efficiency of Paternalism,” 84 Vanderbilt Law Review 229-286.

Title Evaluating Legal Paternalism in Economic Analysis of Law: Insights of Behavioral Law and Economics, and
the Efficiency of Paternaligtic Intervention
44

By Koichi SETOYAMA
Osaka University, Graduate School of Law and Faculty of Law

Abstract: This paper starts by pointing out that Legal Paternalism has not been analyzed in “traditional” Law and Economics
scholarship. The reasons of the widespread anti-paternalism in the traditional scholarship are explored by focusing on the
premise of rationality and efficiency in the approach. In so doing, I examine the theoretical framework and its arguments of
anti-antipaternalism presented by ‘“Behavioral Law and Economics,” a newly emerging approach in recent US legal
scholarship which adapts the insights of cognitive psychology and behavioral economics. The final goal of this paper is to
assert that if the insights of the new approach would be taken seriously, it is one of the important agenda to reexamine and

rearticulate the premises of rational assumption and efficiency in traditional Law and Economics.

Keywords Behavioral Law and Economics, Paternalism, Bounded Rationality, Preference

45




2004-005
ooooooad

ooooooooOoooooOooOoOobOOoO0oOoOoboooooon
ooooooad

oooooo oo O ooooooooboood

oooooseooOO 120000000000 30000 45000

gooooooooooooobooooooobobooooooboboooooDoobObOoo
gooooooooooooooooooobooooooobooooooooboooooo
gooooboooooooooooooooboOoOobooobooOobooOoooooOoboooooo
00000000 socialmeaningD 00 O000O0O0C0OOO0OO0OOOOOOOOO
gooooooooooooboooooooobooooobobooooooobobobooooo
gooooboooooooooooooooobooooooobobooooooobobooooo
ooooooooooooo

gooooobooooooooboooooooobooooooboOooooooobogo
goooooooooooooooooooboooooboboboboooooobobooooo
gooooooobooooooooooobooo

0 bOoooooooooooooooooboOoooooooooooooocooooon
gooooooooooooooooooobooooobooboooooobobooooo
gooooooooooooooooooobooooooOobooOoooooboooooo
ooooooooo

0 OoobooboooooooooooooooboooobobOboboOoooooObbooooo
gooooooooooooooooooobooooooobooOoooooboooooo
gooooooooooooooooboo0omoooobo0oooooobooboboooooo
goooooooooooooooboooooooooooooooooooooooon
od

ooooooboodooooooboOoooooooOoobooooOoboOoOooooooboOn
goooooooooooooooooooboooooooooooooooooooon
goooooooooooooooooooobooooooboboooooooobooooo
gooooooooooooooooo

46

2004-006
gooooooo
000000000 D Optimal Liability Rule under Moral Hazard:
Strict Liability as a Complement of Negligence Rule

oooboooooooooooobooOoooooooOooOoboboooom
oooooooooo o0o0oO0oooO0oo0oooooOoooooon (oo)

ogoooooo oo
ooooooo ooo

ooooosecooOO 1000000000 30000 45000

An accident makes parties bear both losses and costs of risk and society needs precautionary costs
to prevent from the accident. We have two devices to reduce losses and costs of risk bearing in an
accident. That is, liability rules and insurance. Liability rules take mainly two forms: negligence
rule and strict liability.

Negligence rule is employed as a fundamental principle of torts rules in many countries.

In addition, strict liability governs some torts areas, for example, environmental liability (air
pollution and water contamination), product liability and nuclear disaster.

The function of liability rules is to minimize social cost or to maximize social welfare related to an
accident. Similarly to liability rule, insurance affects incentive to reduce an accident's cost and risk
sharing among the parties in the accident and insurer.

The present paper considers the accident problem, in which risk averse parties act under
asymmetric information (moral hazard) between insurers and an injurer and/or between courts and
the injurer. Examining the different asymmetry, we show when negligence rule and/or strict
liability are justified.

Negligence rule and strict liability have the different characteristics.

If negligence rule is employed in an accident, courts need know information about an injurer or
whether there is the injurer's fault. Additionally, courts have to be aware of a victim's losses if the
injurer is negligent. In contrast, strict liability requires information about the victim's losses.
Strict liability is characterized in saving information for legislators (courts).

When legislators design legal rules and insurers supply insurance policy under asymmetric
information, they have moral hazard problem. We use the linear contract model following to
Holmstrom and Milgrom (1987) to take the problem into consideration.

We summarize as follows. When insurance is not available, a liability rule has functions that give
a party incentive to induce care and share risk between an injurer and a victim.

When insurance is available, in either case that legislators (courts) can observe accurately a
victim's losses (or an injurer's action) or that insurers can, a first best outcome is achieved.

That is, negligence rule leads to a first best outcome when courts can observe the injurer's action,
and strict liability leads to a first best outcome when insurers can observe the injurer's action.
When both legislators and insurers cannot observe it, we obtain the second best outcome under
strict liability. We take an injurer as a common agent of legislators and insurers and consider
asymmetric information between insurers and the injurer and/or between courts and the injurer.
According to these considerations, we show that what conditions give an explanation for negligence
rule and/or strict liability.
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1 Introduction

An accident makes parties bear both losses and costs of risk and society needs
precautionary costs to prevent from the accident. We have two devices to reduce
losses and costs of risk bearing in an accident. That is, liability rules and insur-
ance. Liability rules take mainly two forms: negligence rule and strict liability.

Negligence rule is employed as a fundamental principle of torts rules in many
countries. In addition, strict liability governs some torts areas, for example,
environmental liability (air pollution and water contamination), product liability
and nuclear disaster.

The function of liability rules is to minimize social cost or to maximize social
welfare related to an accident. Brown (1973) and Diamond (1974) formally ana-
lyze the effect of liability rules first. Shavell (1980) and Polinsky (1980) compares
strict liability with negligence rule. Those articles study liability rule in an acci-
dent in the case that parties (injurers and victims) are risk neutral. If parties are
risk averse, however, social cost includes not only the primary cost in Calabresi
(1970) and Hamada (1977) but also the secondary cost of risk allocation in them.
The premise that parties are risk averse seems to be plausible by observation of
that many persons buy insurance coverage at a significant rate, for example, in
traffic accidents. Therefore, our purpose changes to minimize ‘the social cost’
when parties are risk averse. In other words, we must consider risk sharing as
well as minimization of the primary cost on the analysis of liability rules.

Considering of the risk aversion of parties, insurance has a very important
role. Similarly to liability rule, insurance affects incentive to reduce an accident’s
cost and risk sharing among the parties in the accident and insurer. For example,
Shavell (1982, 1986), Jost (1996), Polborn (1998) and Nell and Richter (2003)
analyze the problem given liability and insurance. Jost (1996) and Polborn (1998)
examine compulsory insurance and liability rules under judgment-proof problem
(limited liability).

It is well known that insurance faces the problem of moral hazard. After
conclusion of a contract, insurers cannot observe the action of insured. As with
insurance, legal rules, which legislators or courts make, also have the similar
characteristics. If courts or insurers can observe the action of parties, the present
paper shows that the first best outcome is achieved. When either courts or
insurers cannot observe it, courts need to take account of liability rules under
moral hazard given the insurance policy parties choose. Nell and Richter (2003)
show the conditions that negligence rule is superior to strict liability when parties
are risk averse. They analyze only under symmetric information. Shavell (1982)
considers the accident problem under asymmetric information between insurers
and an injurer, but does not explicitly consider asymmetric information between
courts and an injurer.

The present paper considers the accident problem with risk averse parties
to analyze risk sharing in a liability rule. Moreover, for investigating the moral
hazard problem that insurance contracts and liability rule making face, we con-
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sider the situation that insurers and/or courts cannot observe a party’s action.
The paper divides and examines the cases under asymmetric information between
insurers and an injurer and/or between courts and the injurer. Examining the
different conditions with asymmetric information, we show when negligence rule
and/or strict liability are justified.

Negligence rule and strict liability have the different characteristics. If neg-
ligence rule is employed in an accident, courts need know information about an
injurer or whether there is the injurer’s fault. Additionally, courts have to be
aware of a victim’s losses if the injurer is negligent. In contrast, strict liability
requires information about the victim’s losses. Strict liability is characterized in
saving information for legislators (courts).

‘When legislators design legal rules and insurers supply insurance policy under
asymmetric information, they have moral hazard problem. We use the linear
contract model following to Holmstrom and Milgrom (1987) to take the problem
into consideration.

We summarize as follows. When insurance is not available, a liability rule
must two functions that give a party incentive to induce care and share risk
between an injurer and a victim whether courts can observe an injurer’s action or
not. We show an efficient liability rule is not ‘all-or-nothing’ type like negligence
rule and strict full liability. If courts cannot observe that, we face the trade-off
between incentive and risk sharing.

When insurance is available, in either case that legislators (courts) can ob-
serve accurately an injurer’s action or that insurers can, negligence rule and/or
strict liability achieve a first best outcome. There exists moral hazard problem
when both legislators and insurers cannot observe an injurer’s action. Then only
imposing strict liability on an injurer is what legislators need to do. In this paper,
we take an injurer as a common agent of legislators and insurers and consider
asymmetric information between insurers and the injurer and/or between courts
and the injurer. According to these considerations, we show that what conditions
give an explanation for negligence rule and/or strict liability.

The paper proceeds as follows: in section 2 we set up the model and the
notations, in section 3 we examine an efficient liability rule when insurance is
not available, in section 4 we justify negligence rule and strict liability as an
efficient liability rule when insurance is available and section 5 provides concluding
remarks.

2 The Model

The present paper considers, so called, unilateral accident model, where an injurer
in an accident affects accident risk but an victim does not. That is, it is assumed
that activities of both the injurer and the victim and the victim’s care are as given.
We can think of these variables as something optimally set. In this paper there
are three parties, or legislators (or courts), the injurer and the victim. Legislators
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design a liability rule and the victim suffers losses after an accident happened.
The number of injurers is assumed to be identical with that of victims!.

We use the linear contract model by Holmstrom and Milgrom (1987) to con-
sider our problem. We denote verifiable accident losses by L. This losses depends
on the injurer’s precautionary care and chance. That is, L = [(t) +e€. [(¢) is aver-
age losses in accidents given the level of care ¢, which the injurer chooses, where
UI'(t) < 0,1"(t) > 0% Legislators (courts) or insurers can or cannot observe [(t).
If courts can observe [(t), it means that courts can observe the injurer’s action
(care) t. €is a disturbance term which the injurer cannot control, and is following
the normal distribution: € ~ N[0,0?]. The injurer, namely, chooses level of care
and controls average losses. Verifiable accident losses L, therefore, is following
the normal distribution: L ~ N[i(t),0?]. When the injurer makes precautionary
care, she must bear care cost ¢(t) given ¢, where ¢/(t) > 0,c”(t) > 0.

We assume that the injurer and the victim are risk averse (we can also consider
risk neutral parties). Following Holmstrom and Milgrom (1991) and Nell and
Richter (2003), the parties’ (the injurer and the victim) utility functions are
given by the exponential form, that is u(w) = —exp{—r(w)}, where w is wealth
and r is constant absolute risk aversion. The reason why we use the utility
function with constant absolute risk aversion (CARA) is, similarly to Nell and
Richter, to avoid the following problems. Alren (1992) argues wealth-dependent
liability rule. Miceli and Segerson (1995) criticize Alren (1992) for non-separation
from efficiency and distribution. Using the CARA function solves the problem
that liability rules must be dependent on parties’ utility functions when parties
are risk averse. If liability rules depend on parties’ utility functions, legislators
or courts would have to have knowledge of the utility functions. Legislators or
courts, however, would not be able to do that. The use of the CARA utility
function makes us avoid to design the optimal liability rule depends on wealth
and the injurer’s and/or the victim’s utility functions.

Following Shavell (1987), let us define about strict liability and negligence
rule. Under strict liability, an injurer must have the magnitude of liability («)
for accident losses that she causes. That is, if @ = 1 then she must have full
liability for accident losses and if @ = 0 then she has no liability for the accident
in question. Under Negligence rule, an injurer pays for accident losses only if her
level of care is less than a due care standard £ decided by courts. Here let us take
t* as the level of care an injurer chooses. If she chooses t* > £, then she has no
liability (i.e. @ = 0). If she chooses t* < £, then she must be held fully liable (i.e.
a=1).

*See Nell and Richter (2003), for analyses of the effect of the number of victims on liability
rule

2In many literatures of law and economics, the level of care affects the probability of occur-
rence of an accident. However, whether the level of care affects the probability of an accident
or affects losses, the two are equivalence in essence.
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3 The optimal liability rule when insurance is not
available

Let us consider the accident problem with liability alone to analyze an injurer’s

incentive to take care and risk sharing between the injurer and the victim. The

magnitude of liability is represented by . The injurer and the victim’s expected

utilities are

EU = /7ezp (=ri{wr — aL — c(t)}) f(e)de

—exp (71"[{11/[ —al(t) —c(t) — %T](,Y2U'2}> and (1)

EUy

| / —eap (—rv{wy — (1— a)L}) f(e)de
— eap (—rv{wv (- alt) — Al a)?ﬂ) o ©

respectively, where w; is agent ¢’s initial wealth and r; is agent i’s absolute risk
aversion coefficient (i = I, V) and f(e) is the density function of the normal dis-
tribution on e. Notations I and V' denote the injurer and the victim, respectively.
The injurer’s certainty equivalence (CE) and the victim’s one is respectively:

Injurer’s CE = wr — al(t) — c(t) — %r;azoz and (3)
1
Victim’s CE = wy — (1 — a)l(t) — irv(l —a)?a?. (4)

The fourth term in (3) and the three term in (4) indicate risk premium of each
party or costs of bearing risk. Social welfare (SW) is the sum of the injurer’s CE
and the victim’s one:

SW = wy + wy — 1(t) — e(t) %{maz +rv(l—a)?}ed. 5)

Since wr + wy does not depend on liability «, we focus on the following social

costs (SC).
SC =1(t) +c(t) + %{7‘1(12 +ry(1 —a)?}o’ (6)

We find that social costs is the sum of the direct losses of the accident, costs
for precaution and costs in risk bearing of each party. The sequence of decision
making is the following:

1. Legislators set out the magnitude of liability (o) under strict liability rule or
negligence rule;

2. An injurer chooses her level of care under the above rule; and

3. Legislators (or courts) observe losses (L) and transfer from the injurer to the
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victim following the rule.
Legal rule making has, as is seen, characteristics of moral hazard (hidden action).
After making a legal rule, legislators (or courts) cannot observe the injurer’s
action (level of care).

First we take the following problem into account under symmetric informa-
tion.

min SC.
t,a

These first best solutions, given that no insurance is available, are denoted by
1o afb.
= {t:1'(t) + (1) = 0}

alt = TV (7)
rr+rv

This indicates the following.

Proposition 1 Suppose that legislators (courts) can observe the level of care an
injurer chooses and insurance is not available. Then the optimal liability rule
is the following hybrid rule between strict liability and negligence rule: due care
standard t = t/* and o = of® in equations (7), unless the injurer chooses due
care standard she has to bear a = 1. Given that liability rule, the injurer chooses
the due standard t. That is, t/°. In other words, socially efficient level of care is
chosen and socially efficient risk sharing is achieved, given that no insurance is
available.

Proof: 'We show that the injurer chooses due care standard. Suppose
not. The injurer chooses level of care ¢ < ¢. Then the injurer bears all the
losses after an accident and the injurer’s certainty equivalence is

R ~ 1 r 1 r
() + () + 5o > ﬁzu*) +elt) + 5 (ﬁ) .
The injurer, therefore, does not choose .

Suppose that the injurer chooses level of care ¢ > #. Then the injurer
bears only her care cost c(f). If the injurer, however, reduces care by a little
8, she bears ¢(f — &) < ¢(f). This process continues to £ = £. Thus the
injurer chooses level of care t.

Proposition 1 indicates that legislators set the due care standard to
achieve the appropriate care and decide the magnitude of liability for risk
sharing when legislators can observe the injurer’s level of care. That is,
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under symmetric information due care standard functions as a device for
efficient incentive and liability functions as a device for risk sharing. Two
goals of efficient incentive and risk sharing are realized by two tools, i.e. the
standard of due care and the magnitude of liability. When parties are risk
averse and no insurance is available, liability rules of ‘all-or-nothing’ type
such as either negligence rule or strict liability do not achieve a socially
desirable outcome. This provides the reason why there is comparative neg-
ligence or fault offsetting discounts liability for the accident losses in some
countries.

This first best magnitude of liability (7) is the same under the condition
that the number of victims is one in Nell and Richter (2003).We acquire
directly the following result by proposition 1.

Corollary 1 If the injurer is risk neutral agent (r; — 0), then under strict
liability the first best outcome is achieved, given that no insurance is avail-
able. If the victim is risk neutral (ry — 0), then under negligence rule the
first best outcome is achieved, given that no insurance is available.

Proof: If the injurer is risk neutral (r; — 0) or the victim is risk neutral
(rv — 0), by (7) it is shown similarly to proposition 1.

Corollary 1 is similar to proposition 2 and 3 in Shavell (1980). He shows
that strict liability does not achieve a first best outcome when an injurer
is risk averse (in proposition 2) and shows that negligence rule does not
achieve a first best outcome when a victim is risk averse (in proposition 3).
We can see the reasons by our proposition 1. Strict liability or negligence
rule induces efficient care level but not efficient risk sharing when an injurer
and/or a victim are risk averse. Proposition 1 tells us that under symmetric
information when parties are risk averse the function of optimal liability
is not to give an injurer incentive to take care but risk sharing between
the injurer and the victim. If an injurer is risk neutral, the magnitude of
liability which equals accident losses can achieve appropriate incentive and
risk sharing.

We next consider the optimal liability under the situation legislators
face moral hazard problem. Legal rule making faces moral hazard in nature
as well as insurance. Once legislators design a liability rule, they cannot
observe an injurer’s level of care and cannot directly control it. Conse-
quentially, we cannot achieve the first best care and socially desirable risk
sharing for such asymmetric information. There is, as seen in the following
result, trade-off between incentive and risk sharing. Under moral hazard,
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legislators solve the problem:
n;lin SC
. . ! ! 1 2 2
subject to ¢t = arg min al(t') +c(t') + grioco” ). (8)
Eq.(8) is incentive compatibility constraint, which derives o = —¢/(¢)/1'(¢).
From this we take ¢ as t(a). Substituting this for (8), we obtain:

Proposition 2 Suppose that legislators cannot observe an injurer’s level of
care.
(a) The optimal magnitude of liability satisfies the following:

rvo? — ()AL

* da* , 9
R P P T ©)
i 2
where i = % >0

dor — @O () — VD)

Then the injurer chooses t*(a*) < 10

(b) The smaller the term that the injurer cannot control in losses, the
larger is the magnitude of liability and the closer the injurer’s care ap-
proaches the first best level. That is, « — 1 as 0> — 0, and then the
injurer chooses t* — t/*. o — —— as 0> — oo, and then the injurer

Ty
chooses t* < tI°.

Proof: Liability o* in (a) is obtained by straightforward calculation and
we find #*(a*) < t#* from incentive compatibility constraint and 0 < o* < 1.
(b) is obtained from (a).

Thus, when there is informational asymmetricity between legislators
(courts) and injurer, strict liability with the above o* is justified and the op-
timal magnitude of liability depends on the size of the term which an injurer
cannot control. Under moral hazard, legislators cannot use the standard of
due care. They cannot achieve the first best level of care and socially desir-
able risk sharing. In analogy with proposition 1, the discounted liability in
the real world is justified even under asymmetric information.

Proposition 2 (b) means that the liability rule is asked for only the
function of risk-sharing when the size of the term the injurer cannot control
is extremely large and the rule is asked for only the function of efficiency
when the term is zero. When an accident is uncontrollable or ‘inevitable’
for an injurer, liability is discounted but is not zero for risk sharing.

From proposition 2, the familiar following result is obtained.
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Corollary 2 If the injurer is risk neutral agent (r; — 0), under strict liability
the first best level of care and socially desirable risk sharing, given that no
insurance is available, are achieved.

When an injurer is risk neutral, strict liability induces the first best level
of care and socially desirable risk sharing. It is well known in the contract
theory, that we do not have moral hazard problem when an agent is risk
neutral.

From proposition 1 and proposition 2, whether there is moral hazard
problem or not, liability rules need the function of risk-sharing as well as
efficient incentive when no insurance is available and parties are risk averse.

4 The accident problem with liability and insurance

Now consider the effect of insurance in addition to liability. The sequence
of events is following:

1. Legislators set out a liability rule;

2. An injurer and a victim decide whether or not to purchase insurance
coverage;

3. The injurer chooses her level of care under the above rule and insurance
policy; and

4. Legislators (courts) and insurers observe losses (L). Legislators transfer
from the injurer to the victim and insurer pays insurance to the insured(s).

There are two types of asymmetricity, between legislators and an injurer
and between insurers and an injurer. We divide four cases according to when
legislators can observe or not, or when insurers can or not. We analyze
the effect of asymmetric information given liability and insurance by the
four cases. In the present paper we assume, as with Shavell (1980), that
insurance market is competitive and the injurer (the victim) can purchase
third party (first party) insurance at actuarially fair rate.

We first consider the accident problem in which legislators and insurers
can observe average losses [(t) or an injurer’s action ¢ as a benchmark. When
an injurer’s insurers can observe the injurer’s action, the injurer solves the
following problem:

, 1 2.2 2
max wy — (1 — qp)al(t) — c(t) — =ri(1 — q1)*a’o” — 7y,
qr,t,mr 2

subject to w7 = qrad(t),

where ¢; is the level of coverage and m; is the insurance premium. The
injurer chooses ¢; = 1 and ¢ : al'(t) + ¢/(t) = 0. It is assumed here that
insurance contracts are performed even if courts cannot observe t. Whether
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a victim’s insurers can observe the injurer’s action or not, the victim buys
his insurance coverage qy as follows:

max wy — (1 —qv)(1 — a)l(t) — %rv(l — )% (1 — a)%0* — 7y,

qu, TV

subject to  my = gv(1 — a)l(t).

This derives gy = 1. Since the victim does not affect the accidental losses,
the victim’s insurers have no moral hazard problem. The purpose of legis-
lators’ problem is to minimize the social costs given the above. We obtain
the following proposition:

Proposition 3 Suppose that insurers can observe accurately an injurer’s
action (level of care). Then the injurer purchases full coverage.

(a) Suppose that legislators can observe accurately the injurer’s action.
Then strict liability with o = 1 and negligence rule with T = t/* are optimal
and the injurer chooses the first best level of care tf* under the insurance
policy and the rules. The victim purchases zero coverage under strict liability
and does full coverage under negligence rule.

(b) Suppose that legislators cannot observe the injurer’s action. Then
strict liability with a = 1 is optimal rule. Under the insurance policy and
the liability rule injurer chooses the first best level of care t/°.

Proof: (a): The purpose of legislators is to minimize the social costs
under the case where they can observe an injurer’s action. If strict liability
with o = 1 is employed, then following al’(t) + ¢(t) = 0 the injurer chooses
tl = ¢ U(t)+ () = 0. Now let us consider that legislators employ
negligence rule with due care standard £ = t/*: the injurer has no liability
if she takes ¢ > t/°, otherwise, she has full liability about accident losses
a = 1. In this case proof is similar to proposition 1 (a). Suppose that the
injurer takes ¢ < t/*. She bears I(f) 4 ¢(f) > ¢(t/*). Thus she does not
choose such £. In the case that injurer takes ¢ > t/°, the proof that she does
not choose such £ is the same as proposition 1 (a).

(b): When legislators cannot observe an injurer’s action, the problem is
as follows:

minl(t) + ¢(t), subject to ol'(t) +'(t) = 0.

The optimal magnitude of liability is obviously & = 1 and the injurer chooses
2

| |
The results of proposition 3 are familiar in the literatures of law and eco-

nomics. In the above cases, an injurer and a victim bear no risk. We can
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find that they are the same as risk neutral parties. Proposition 3 (a) is
correspond to corollary 1 and (b) is equivalent to the result of that r; — 0
and ry — 0 in proposition 2 (a). When insurers can observe an injurer’s ac-
tion, whether legislators can or not, the injurer and the victim do not bear
the risk and under the proper liability rule social cost is minimized. We
refer to the situation (a) in Proposition 3, in which legislators and insurers
can observe the injurer’s action, as a first best outcome when insurance is
available. In other words, both the injurer and the victim do not bear risk
and the injurer chooses the first best level of care in a first best outcome.

Next let us consider the situation where legislators can observe losses,
which an injurer chooses, and insurers cannot observe it. Under the situa-
tion, the injurer solves the following problem given a:

1
maxwy — (1 —qr) al(t) —c(t) — 57"1(1 —q1)%a’0® — 7y, (10)
qr,7r
subject to
71 =qral(t) and, (11)
1
t=arg n}jn ((1 —qn)ad(t) + () + 57"1(1 —q)*®o’ + 7r1> . (12)

The reason why this problem includes equation.(12) is that insurers cannot
observe the injurer’s action. 7 is a exogenous variable in equation (12), for
insurers cannot make a contract depending on ¢ and increasing ¢t does not
reduce the injurer’s premium. We obtain

a = #(MK 1), (13)
where f(t) = L(t))z <0.

O (E) — ()t

Since insurers cannot observe the injurer’s action, insurers must give the
injurer risk to make her take the proper care given liability. Note that ¢}
does not depend on a.

We have acquired ¢j, = 1 and legislators’ problem is as follows:

1
mifnl(t) +c(t) + 57"1(1 —q})?a? subject to eq.(13). (14)

Solving the problem, we achieve the following:

Proposition 4 Suppose that legislators can observe an injurer’s action and
insurers cannot. Then negligence rule is the optimal liability rule. The
injurer purchases no insurance coverage and the victim does full coverage.
A first best outcome is achieved.
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Proof: The above problem of legislators leads the due care standard
t =t/ and a = 0. This is negligence rule. As is the case with Proposition
3 (a), the injurer chooses t = tf* and has no liability under negligence rule.
Since the injurer has no liability, she purchases no insurance coverage. It is
summarized as that the level of care is the first best and both parties bear
no risk.

Proposition 4 is a contrast to proposition 3 (b). That is, a victim bears
liability for the accident in the equilibrium. Since risk of a victim is fully
covered by his insurance, he is the same as risk neutral. Proposition 4 is
equivalent to corollary 1 in essence. If legislators set up strict liability, the
first best level of care is achieved. However, the injurer bears the residual
risk (1—¢})I(t/*) +1/2r;(1 — ¢})o? comparing to the case of negligence rule.
Thus a first best outcome is not achieved. This is why strict liability is not
optimal. Since legislators can observe an injurer’s action, negligence rule
can be employed. Under negligence rule the injurer chooses the first best
care and does not bear the risk. Hence the injurer does not buy insurance.
Following the above discussion, we find if legislators or insurers can observe
an injurer’s action then a first best outcome is achieved.

Now let us examine the situation when legislators and insurers cannot
observe an injurer’s action. In this case the injurer’s problem is identical
with the last case. Level of coverage and care that the injurer selects are
seen in (12) and (13). Legislators’ problem is as follows:

1
mini(t) + c(t) + 57’1(1 —q})*a*0?,
subject to (1 — ¢})ad'(t) +(t) =0 and
¢; in equation.(13).
This implies:

Proposition 5 Suppose that legislators and insurers cannot observe an in-
jurer’s level of care. Then strict liability with o = 1 is the optimal liability
rule. The injurer purchases partial coverage ¢ and the victim buys no ones.

Proof: We show o = 1 in the legislators’ problem. First order condition
is :

ot ot
U't)— +(t)=— +ri(1 — ¢})%a0?® =0,
()5, Tz, +ri(l —ap) a0

ot .
where 0= —(1—q;)f(®).
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Substituting /() = —(1 — ¢})al’(t) for this equation and it is summarized
as:

V(005 4 o (1) o+ Gl (1) o 4y (1 50} =0,
where

GO0 41— g0

=gl ()1 = ap)(=f(1) + q;l'(t)

=1 =gH{—q' O ft) + Tf(l —qp)o 2}

a*U'(t)f(t)

=(1- QJ){—W
Therefore, we acquire a = 1.

Since full strict liability is imposed on an injurer, an victim does not
bear risk and he purchases no insurance coverage.

@) (t)

o r02+l’(t) 0

}=o.

Since the injurer chooses t* < t/* and bears (1 — ¢})I(t*) + 1/2(1 — ¢})o?, a
first best outcome is not achieved in general. If the injurer is risk neutral,
then a first best outcome is achieved, as seen in Proposition 4 of Shavell
(1980). When legislators cannot observe an injurer’s care and insurance is
available, all they need to do is imposing strict liability with full liability
on the injurer. As compared with the incentive term of equation (9) except
for the terms ry (because the victim is covered with his insurance), the
magnitude of the term is the same as 1 — ¢*. That is, when liablity is full
(a = 1), the term (1 — ¢*) leads the second best outcome. This is why
strict full liability is optimal when insurance is available.

By discussion of this section, it depends on legislators’ observability
whether negligence rule or strict liability is efficient when insurance is avail-
able. That is, negligence rule is optimal when legislators can observe an
injurer’s care accurately and strict liability is efficient when legislators can-
not observe an injurer’s care accurately. Therefore, we can use strict liability
as a complement of negligence rule. Additionally, we find it is different from
the accident problem without insurance to examine the socially desirable
liability rule of this section, legislators do not have to consider the risk-
sharing effect of liability rules when insurance is available.

5 Concluding Remarks

The present paper examines optimal liability rules under asymmetric infor-
mation (moral hazard) using the simple linear contract model. Especially,

60

we consider a socially desirable liability rule under asymmetric informa-
tion not only between insurers and an injurer but also between legislators
(courts) and the injurer.

When insurance is not available, under symmetric information the so-
cially desirable outcome is achieved by the appropriate liability rule. Under
asymmetric information, however, the socially desirable liability faces the
trade-off: incentive to prevent from accidents versus risk sharing between
an injurer and a victim. In result, the socially desirable maginitude of li-
ability is partial. These results justify that liability rules, which are not
‘all-or-nothing’ types, tend to be employed in the real world.

When insurance is available, the optimal liability has different forms
depending on whether legislators and insurers can observe an injurer’s action
or not. Strict liability induces a first best outcome in an accident, where
legislators can or cannot observe and insurers can. Negligence rule brings
about a first best outcome in an accident, where legislators can observe
and insurers can or cannot. When legislators and insurers cannot observe
an injurer’s level of care, only strict liability with full liability leads to the
second best outcome under moral hazard.

Many countries employ negligence rule as the fundamental torts rule.
Strict liability is applied to specific tort areas. The present paper provides
an explanation about the reason. In the accident where courts easily observe
an injurer’s action, for example, property damage accident, negligence rule
is justified, whether insurers can observe or not. In the accident such as a
nuclear accident and one, which gives physical harm to persons, it might be
difficult for courts to observe an injurer’s action. Strict liability is justified
in such accidents.
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This study presents theoretical analysis on the effect of labor market policies on R&D activities and
unemployment. It has been demonstrated, both theoretically and empirically, that product market
policies, such as anti-competitive product market regulation, barriers to entreprenarship, and trade
barriers, affect R&D activities. It has also been demonstrated in empirical studies that labor market
policies, such as an employment protection, an unemployment subsidy, and a hiring subsidy, affect
R&D activities. However, there have been only a few theoretical studies on the effect of such labor
market policies on R&D activities. Especially, there has been no studies on R&D decision in an
equilibrium unemployment model.

The purpose of this study is to develop an equilibrium unemployment model in which R&D
decisions are endogenized and to analyze the effect of labor market policies on R&D activities. For
this purpose, we introduce R&D activities into the equilibrium unemployment model of Pissarides
(2000). While the economic growth rate is determined purely exogenously in Pissarides's model, in
my model, it is influenced by the level of R&D activities. That is, the higher the level of R&D
activities, the higher the growth rate.

By introducing endogenous R&D decisions into the equilibrium unemployment model of Pissarides
(2000), this study demonstrates that a labor market policy affects the levels of R&D activities. The
main result of this paper is that the more intensively labor market polices, such as an employment
protection, an unemployment subsidy and a hiring subsidy, are, the lower the levels of R&D
activities are. The result of this paper offers a theoretical framework to understand the relationship
among R&D activities, labor market policies, and labor market outcomes which is discussed in
several empirical studies.
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Abstract

This study presents theoretical analysis on the effect of labor market policies on R&D
activities and unemployment. For this purpose, I introduce firms’ R&D decisions and labor
market policy parameters into an equilibrium unemployment model in which the levels of
R&D activities are endogenously determined. It is shown that the more intensively labor
market polices, such as employment protection, unemployment subsidy and hiring subsidy,
are, the lower the levels of R&D activities are. The result of this paper offers a theoretical
framework to understand the relationship among R&D activities, labor market policies, and
labor market outcomes which is discussed in several empirical studies.
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1 Introduction

It has been demonstrated, both theoretically and empirically, that product market policies, such as
anti-competitive product market regulation, barriers to entreprenarship, and trade barriers, affect
R&D activities (see Nickell (1996) and Aghion and Howitt (1998)). It has also been demonstrated
in empirical studies that labor market policies, such as an employment protection, an unemploy-
ment subsidy, and a hiring subsidy, affect R&D activities (see Nicoletti (2001) and OECD (2002)).
However, there have been only a few theoretical studies on the effect of such labor market poli-
cies on R&D activities. Especially, there has been no studies on R&D decision in an equilibrium
unemployment model.

The purpose of this study is to develop an equilibrium unemployment model in which R&D
decisions are endogenized and to analyze the effect of labor market policies on R&D activities. For
this purpose, we introduce R&D activities into the equilibrium unemployment model of Pissarides
(2000). While the economic growth rate is determined purely exogenously in Pissarides’s model,

*T am grateful for helpful comments and suggestions by Professors Yoshimasa Shirai, Yuji Genda, and Makoto
Yano. They helped greatly in improving my paper.
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in my model, it is influenced by the level of R&D activities. That is, the higher the level of R&D
activities, the higher the growth rate.

By introducing endogenous R&D decisions into the equilibrium unemployment model of Pis-
sarides (2000), this study demonstrates that a labor market policy affects the levels of R&D ac-
tivities. The main result of this paper is that the more intensively a labor market policy protects
workers, the lower the levels of R&D activities.

This study treats endogenous R&D decisions, which have not been treated in the standard
search model of Diamond (1982), Mortensen (1982) and Pissarides (1990). Chen, Mo, and Wang
(2002) also analyze a search economy with R&D activities, but their focus is to construct a model
of endogenous growth with labor market frictions and firms’ decision to adopt new technology.
Furthermore, none of these papers discusses the effect of labor market policies on R&D activities,
which is the main focus of this study. Agihon and Howitt (1994), Mortensen and Pissarides (1998),
and Pissarides (2000) also develop an equilibrium unemployment model with economic growth in
which the rate of economic growth is exogenously determined. In contrast to these studies, in this
model the rate of economic growth is influenced by R&D activities.

The paper is organized as follows: The model is presented in Section 2. In Section 3, steady-
state equilibrium of the model is characterized. Section 4 is concerned with comparative statics
with respect to policy parameters. Section.5 is for concluding remarks..

2 The model

Think of an economy consisting of a continuum of identical workers the mass of which is normalized
to one and a continuum of firms. Both workers and firms are infinitely lived and maximize the
present discounted value of an income stream with discount rate r.

In each period, a firm has only one job that can be either filled or vacant. One job is filled
by one worker. A firm can produce output if its job is filled. If it is vacant, the firm produces no
output and searches for a worker. A worker can be either employed or unemployed. If a worker is
employed, he produces output. If he is not, he searches for a job.

Once a firm and a worker is paired, at each instance, they separates at the exogenous probability
of 0. After separation of a matched pair of a firm and a worker, the firm leaves the labor market
or reopens a new vacant job at flow cost I'(¢), and the worker enters an unemployment pool and
looks for another job.

In this paper, we analyze the effects of three policy instruments H(t), F'(t), and Z(t) that
determine a hiring subsidy, a firing tax paid by a firm, and an unemployment subsidy, respectively.
When a worker is hired, a firm recive a hiring subsidy denoted by H(¢) and the firm have to
pay a firing tax F(t) when a separation takes place. On the other hand, a worker receives an
unemployment subsidy Z(t) when he is unemployed!.

The number of successful matches in a period is given by the matching function M (u, v) where
u is the number of unemployed workers and v is the number of vacancies. The matching function
M (u,v) is continuous, differentiable, and constant returns to scale. Define § = v/u, which captures

1In this paper, I assume that vacancy cost and all policy parameters, such as a hiring subsidy, an firing cost, and
an unemployment subsidy, are multiplied by productivity parameter p(t). This is necessary to ensure the existence
of steady-state growth equilibrium and is plausible in a long-run equilibrium. See Mortensen and Pissarides(1999)
for more detail discussion.
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the tightness of the labor market. The probability that a firm with a vacancy will be matched
in a period is M(u,v)/v = M(1/0,1) = ¢(). Similarly, the probability that an unemployed
worker will be matched in a period is M(u,v)/u = 6q(f). By the assumption of a constant-
returns matching function, ¢(#) is decreasing and 6g(6) is increasing in 6. In a steady-state, the
inverse of the transition rates, 1/¢(6) and 1/6¢(6), are the expected duration of a vacancy and an
unemployment, respectively.

After a firm with a vacancy and an unemployed worker meet and an employment contract is
signed, the firm starts to produce output and pay wages to the worker. It is assumed that the
wages are chosen so as to share at all times the surplus from a job match in fixed proportions. The
worker’s share is 3 (0 < 8 < 1).

The productivity of goods produced at time ¢ by each job is denoted by p(¢). In order to
investigate the effect of R&D activities on the rate of technological growth, we assume that the
rate of improvement in the productivity of a firm in production, p/p, is positively related to the
amount of R&D investment that the firm conducts at the time at which it finds a worker and
starts its production. All firms that start at a particular point of time make identical decisions on
R&D and other production activities. Take a firm that starts its production at ¢,. Call it firm k.
Denote by py,, the productivity of firm &y, at the time at which the firm starts. Assume that if
the firm, k;,, makes y units of R&D investment at time ¢, at which the firm starts its production,
its productivity, p, changes at the rate of p/p = gy for t € [to,T] and p(ty) = py,,, where g is
the exogenous parameter determining the productivity of investment and where 7" is the time at
which the firm bankrupts; each firm in production is assumed to bankrupt at each moment with
an exogenously given probability, d.

A firm make an R&D investment at a single point of time by spending the total R&D invest-
ment cost of p(t)C(y), where C(y) is the total cost function that is necessary to make y units of
investment and assume C, > 0 and C,,, > 0.

An equilibrium can be characterized through a series of Bellman equations. On the side of
a firm, the expected value of a firm that is not producing output is denoted by V(¢), that of a
firm that finds a worker at time ¢ and has that worker conducts research at time ¢. Similarly,
the expected value of a firm while matched with a worker is denoted by J(¢), that of a firm that
produces outputs and pays wages to its worker. Because of the existence of the R&D investment
cost and a hiring subsidy, the expected profit from a new matched firm is different from J(¢).
Therefore, we denote the expected value of a new matched firm by Jy(t). We begin by providing
the Bellman equations solved by these values.

While unmatched, a firm with a vacancy pays a vacancy cost, I'(¢), which is the recruiting cost
flow per vacancy held, but at flow rate g(6), the firm meets and matched with an unemployed
worker and enjoys a capital gains by changing from the unmatched to a matched state. When the
worker arrives and a the job is created, the firm decides the level of R&D investment, y, and pays
its cost, p(t)C(y) and receives a hiring subsidy H (¢). Hence, the change of state yields net return
Jo(t) = V(t) — p(t)C(y) + H(t). Futhermore, the firm enjoys capital gains from changes in the
valuation of the asset as a result of the technological progress dV(t)/dt. Summarizing:

dv(t
V() = ~T0) + a0)(hlt) ~ V(1) ~p)C(0) + H (D) + DA 0

The asset value of an occupied job, J(t), satisfies a value equation similar to the one for vacant
jobs. The flow capital cost of an occupied job rJ(t) is equal to current profit p(¢)-w(t) plus
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expected capital gains by changing from the matched to an unmatched state (V' (¢) — J(t) — F(t))
and expected capital gains by remaining in the matched state as a result of the technological
progress dJ(t)/dt. Therefore J(t) satisfies,

dJ(t)
dt -
The expected profit from a new match will be different from J(t), as defined in (2), because
there exists the cost of R&D investment and a hiring subsidy. We use the notation Jy(¢) for the
expected profit of a new match to the firm. Given the starting wage wy(t), the initial value of an
occupied job satisfies

rJ(t) = p(t) — w(t) +6[V (1) = J(t) — F()] + (2)

Ib(E) = p(t) — wolt) + a(V(1) — ft) — F(e)) + 20, 3)

We now turn to see the side of a worker. Let W (¢) and U(t) be the expected value for a worker
of being employed and of being unemployed, respectively.

A typical worker searchs for a job when he is unemployed. During search the worker obtains an
unemployment subsidy, z and in unit time he expects to move into employment with probability
0q(0) and enjoys a capital gains by changing from the unmatched to a matched state, Wy(t) — U (t)
where Wy(t) represents the value of a worker when the job is created. He also enjoys the expected
capital gains by remaining in the matched state as a result of the technological progress dU (t)/dt.
Hence, The value of an unemployed worker U(t) satisfy

dU (1)

rU(t) = Z(t) +6g(0)(Wo(t) = U() + — =,

(4)
Similarly, an employed worker earns a wage, w(t), but with the exogenous rate ¢, his match is
destroyed and he loses his job and become unemployed. Hence, the change of state yields net
return U(t) — W(t). Futhermore, the worker enjoys capital gains from changes in the valuation of
the asset as a result of the technological progress dW (t)/dt. Therefore, the expected value of an
unemployed worker satisfies,

dW (t)
FT (5)

Similar to the side of a firm, the initial value of an employed worker, Wy, is different from the
continuing value of an employed worker W. Given the starting wage wo(t), the initial value of the
worker satisfies

TW () = w(t) + 5(U(t) — W(t)) +

rWo(t) = wo(t) +0[U(t) — Wo(t)] + de(;(t) (6)

The firm that has a a job with value J(¢) at time ¢, expects to make a capital gain of d.J(t)/dt =
gyJ(t) on it. The same holds for the value of vacancy, an employed worker and an unemployed
worker. Replacing the capital gain by its steady-state value, the above Bellman equations can be
rewritten. However, we do not rewrite all the value functions but show instead the value of an
occupied job (2):

(r—gy)J(t) = p(t) —w(t) + 5[V (t) = J () = F(D)]. (7)
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In order to deal with stationary equilibria, I will focus on the case in which the government
chooses time invariant policies measured in terms of the product; that is, [ assume F(t) = p(t)F,
H(t) = p(t)H, and Z(t) = p(t)z. Because all value expressions grow at the rate of technological
progress gy, all time-dependent variables in (7) can be rewritten as proportional function of p(t).
Let J(t) = p(t)J and using similar notation for the other time-dependent variables, equation (7)
can be rewritten as follows:

(r—gy)J =p—w+d[V—J—pF] ®)

Similarly, Bellman equations (1), (3), (4), (5) and (6) can be rewritten, respectively, as

(r=gy)V = —py+4(0)Jo =V —pCly) + pH], 9)
(r—gy)Jo =p—wo+0[V = Jo — pFl, (10)
(r = gy)U = pz + 09(0)[Wo — U]. (11)
(r—gy)W =w+0[U — W], (12)
and
(r — gy)Wo = wo + 6[U — Wy). (13)

The amount of R&D investment y is chosen by the firm to maximize the present-discounted
value of its expected income at the time at which it finds a worker and starts its production.
Therefore, the optimal level of y satisfies

U=V +pH = pC()] = 0 (14)

The wages are determined through the Nash bargaining between a firm and a worker over the
share of expected future joint income. Because of the existence of the hiring subsidy, the firing
tax, and the cost of R&D, the starting wage and the continuing wage is different. At the time of a
firm and a worker first meet and sign a contract, the payoff to the firm equals Jo—V +pH — pC(y)
because the firm will receive the subsidy pH and pay the cost of R&D. Therefore, the starting
wage is determined by the following equation

wy = argmax[Wy — U)°[Jy — V + pH — pC(y)]* . (15)

Once the worker is employed, the firm will not receive the further hiring subsides and not pay the
cost of R&D. In this case, however, if the firm fails to agree to a continuation wage, the firm will
have to pay the firing cost pF. Thus, the continuing wage is chosen as

w = argmax[W — U] — V 4 pF) 7. (16)
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The solution to these optimization problems (14) and (15) must satisfy the following first-order
condition respectively,

(1=B)Wo—=U] = B[Jo =V +pH —pC(y)] 17)
and
(1=-B)W -U]=8[J -V +pF]. (18)

As there is free entry on the firm side, in an equilibrium all profit opportunities from posting
new jobs are exploited. Therefore, the free entry condition is

vV =0. (19)

The evolution of mean unemployment is given by the difference between the flow into unem-
ployment and the flow out of it. Thus,

u=0(1—u)—0g(0)u. (20)
In the steady-state unemployment rate is determined by equating the two flows. Hence,

5
“The0) 1o @)

3 A steady-state equilibrium

A steady-state equilibrium is a profile {u, 0, y, wo, w, Jo, J, V, Wy, W, U } which satisfies the Bellman
equations (8), (9), (10), (11), (12) and (13), the wage equations (16) and (17), the free entry
condition (18), the optimal level of R&D activities condition (19), and the steady-state condition
(21).

The free entry condition (18) together with the equation (9) yields,

LA Jo +pH — pC(s). (22)

q(0)
From (16) and (22), the value of unemployment U can be rewritten as

86
(r=gy)U = pz+ =& f’; (23)

By using equations (10), (13), (16), (18), and (23), the initial wage rate is
wy = fp — BopF + B(r — gy + 6)[pH — pC(y)] + (1 = B)pz + S6p7. (24)
Similarly, using equation (8), (12), (17), (18), and (23) gives the continuing wage rate,
w=fp+ (1= B)pz + B(r — gy)pF + B0p. (25)
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By substituting the starting wage (24) into (10) and by imposing the free entry condition V' = 0,
and by using the equation (22), we obtain
v (A=8)(1—2) —p0y—-(1-p)F

— = + (1 -pP)[H - C(y)]. 26

16) CEFTER) (==l 20
This equation is refered as the job creation condition. The job creation condition (26) states that
the expected vacancy cost, the left-hand side of (26), equals to the firm’s share of the expected
net surplus from a new job match,the right-hand side of (26).

Finally, using the equations (10), (18), and (24), the condition of the R&D level (19) can be

expressed as,

d gl(1 = 2) — 225 — 6F]
@[JO*VJFPH*])C(?J)] = p(1-5) > = Cyly)
= 0. (27)
which can be summarized as
gl(1—2) — 2% — 6F]
- =Cy(y). (28)

(r—gy+0)?

Let B(y) denoted as the left-hand side of equation (28) that implies the marginal benefit of
investment in R&D activities and B(y) is an increasing function of y. Equation (28) states that
in equilibrium the optimal level of R&D activities is such that the marginal benefit of investment
in R&D activities is equal to the marginal cost of R&D activities.
Assume that the second order condition for the determination of the R&D level is satisfied.
That is,
d2
qplh =V APH = pCW)] =p(1 = BB, y) — Cu ()] <0 (29)
which implies

By(y) = Cyyly) < 0. (30)

The system of equations (26) and (28) determine the endogenous variables 6 and y. We can
obtain the steady-state equilibrium unemployment rate from equaiton (21).

4 Comparative statics

This section is concerned with comparative statics with respect to labor market policy parameters,
F, z, and H, and the technological progress rate g.

At first, I show three comparative statics analysis results with respect to labor market policy
parameters.

Proposition 1 An ezogenous increase in a firing cost F' reduces the level of RED activities y and
labor market tightness 6 and increases unemployment rate w. Vice versa.
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Proposition 2 An exogenous increase in an unemployment insurance benefits z reduces the level
of RED activities y and the labor market tightness 0 and increases unemployment rate u. Vice
versa.

The intuition for Proposition 1 is as follows; the stricter employment protection F' reduces the
expected value of a filled job because, once created, a filled job will have to pay the firing tax at
the time of job destruction. Lower the expected value of a job discourages a firm to invest in R&D
activities and decrease the labor market tightness which leads to higher unemployment.

The effects of unemployment subsidy on the level of R&D activities and labor market outcome
are basically same as the case in employment protection. The higher unemployment subsidy
increases the worker’s wage and reduces the expected value of a filled job and these lead to lower
the level of R&D activities and lower labor market tightness. Lower market tightness implies lower
job creation in the steady-state. Hence, unemployment increases in the steady-state.

[Figure. 1]

To confirm the effects of the labor market policy that protects workers on the level of R&D
activities and labor market tightness, we make use of the diagram. In a space with y on the vertical
axis and 6 on the horizontal, equation (26) is shown as an upward sloping curve labeled JC' and
equation (28) as a downward sloping curve labeled Y'D. The intersection of JC and YD curve
determines the equilibrium pair of y and . With an increase in a firing cost (an unemployment
insurance benefit), both JC and YD shift leftwards, so the labor market tightness decreases.
Although the effect on the level of R&D activities is ambiguous in the diagram, as seen in the
above, a formal differentiation of equilibrium conditions yields a negative net effect on y.

Proposition 3 An exogenous increase in hiring subsidy H reduces the level of REID activities y
and increases the labor market tightness 0 and reduces unemployment rate u. Vice versa.

An increase in the hiring subsidy shifts the JC' curve to right and so increase job creation and
reduce the level of R&D activities. The reason for the increase in job creation is that the hiring
subsidy increases the rewards from matching. The level of R&D activities falls because of the
increase in the labor market tightness that reduces the expected return from the job.

Proposition 1, 2, and 3 imply that a labor market policy that protects workers may have an
important role in determining the level of R&D activities. Thus, the model presented here may
provide an explanation of the relationship between R&D activities and labor market policies which
is reported by several empirical studies.

Finally, let me turn to the comparative statics for the exogenous technological progress rate g.

Proposition 4 An exogenous increase in technological growth rate g increases the level of RED
activities y and the labor market tightness 0 and reduces unemployment rate u. Vice versa.

The intuition behind Proposition 4 is simple. Faster technological progress implies a lower
effective discount rate on the future profit which leads to a higher present discount rate on the
future profit. This point is well known (see, e.g., Pissarides (1990) and Mortensen and Pissarides
(1999)). Therefore, faster technological progress encourages R&D intensity and increases the labor
market tightness. Hence, steady-state unemployment reduces. 2

2These results depends crucially on the assumption of disembodied technology.
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5 Conclusion remarks

Recently, several empirical studies demonstrate that labor market policies affect on R&D activities.
However, there has not been much theoretical investigation into the effects of labor market policies
on R&D activities. Especially, there has been no studies in the search and matching framework. In
this paper, I use a simple extension of the standard search model that enables us to illustrate the
mechanism through which labor market policies interact and influence R&D intensity and labor
market performance. The main results of the paper are that the more intensively labor market
polices are, the lower the levels of R&D activities are. This study is a simple starting point for
analyzing the relationship between R&D activities and labor market policies.
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Appendix

Proof of Proposition 1
Totally differentiating equation (26) and (28), we obtain

_290) | By 0 9 __(A-pg
q(0)? gﬁ(w"'*gwé) { ‘(liglj } — (T;gy%)
“Garoras D) — Cwl®) =gy +0)?

dF

—

where the determinant for the matrix on the left hand side is given by

_ [ 4 (0) By
A= [ a0 T r—gy+o

We can solve for df/dF and dy/dF respectively as

o1, (1-8)s
ﬁ__A(Byy ny)[(rfgy+5)}<0

)] (Byy - ny) <0.

and

dy 1 1¢(0) goF

N T T

The effect on unemployment rate can be obtained by totally differentiating equation (21) and using
above results. Thus,

du  [0g(6)]w db

aF = 54090 aF "

(QED.)

Proof of Proposition 2

Totally differentiating equation (26) and (28), we obtain

_1d'(9) I 0 do . (-p
q(0)? g@(’;‘*gy+5) |: z :| — (r—ggyﬁ»r?)
o Bu) — Culy) gyt

where the determinant for the matrix on the left hand side is given by

_ [ d(0) By
A= [ g0 = gy+0)

We can solve for df/dz and dy/dz respectively as

](Byy - ny) <0.

g1 _ (1-7)
a—_A(Byy ny)[(rfgy+(5)}<
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and

dy 1 v (0) g

dz = A q(0)? (T*gy+5)2<0'

The effect on unemployment rate can be obtained by totally differentiating equation (21) and using
above results. Thus,

du __[og@)u do
dF ~ 5+0q(0) dz

(QED.)

Proof of Proposition 3

Totally differentiating equation (26) and (28) and rearrangement of them yields,

7w'q/(92) + B 0 . (1-0) }
q(0) (r—gy+9) d =
{ﬂ” %@qmd[ﬁ][ 0

_ 9
(r—gy+0)2(1-p)

where the determinant for the matrix on the left hand side is given by

_[ (0 By -
Af[ q(0)? +(rfgy+6)](3yy Cuy) < 0.

We can solve for df/dH and dy/dH respectively as

do 1
a0 _Z(Byy —Cy)(1-p)>0
and
dy = 1 51/5—7 <0
di A (1=B)(r—gy+0)*
The effect on unemployment rate can be obtained by totally differentiating equation (21) and using
above results. Thus,
du  [0g(0)]w db

aF = 5+090) ai ="

(QED.)

Proof of Proposition 4
Totally differentiating equation (26) and (28) and rearrangement of them yields,

’ , y{(1-8)(1—2)—pB0y—(1—B)dF

771?9()@ + (r—Zﬁ 0 [ % } = e (Tjgy+%is( ) 2}
B i d - r+gy+0 —2) =8 _sF
’WM By(y) — Cyy(y) . o i o = +9J+,,£1y+d)eltf[3 u

dg
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where the determinant for the matrix on the left hand side is given by

¢ () By
W02 T =gt 0)

We can solve for df/dg and dy/dg respectively as

A= |- (Byy — Cyy) < 0.

o _ 1., o s{0=B)1=z) =80y —(1-p)oF}
digi A(By?/ CM/) (T_gy_;'_é')? >0
and
dy 1 _d'(9) 29y 1 By
ding(rfgeré)z{ q(6)? [1+(T*gy+5)] (T*gy+5)[ " T*99+5H
[l—z—ﬂ’yﬁ—éF]

The effect on unemployment rate can be obtained by totally differentiating equation (21) and using
above results. Thus,

du  [0g(®)])w do

cu_ DdBlu &,
dg 0+ 0q(0) dg

(QED.)
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Figure 1: The effect of increase in F, (z/p) on 6 and y.
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Table 1 FRik#fEET
Variable Obs Mean Std. Dev. Min Max
1990 & | share 926  0.1758  0.2190 0 0.99
rdps 926 00137 00244 0 0.19
pps 926 00002  0.0011 0 0.01
mps 926 00875 00816 0 0.72
1991 £ | share 954 01746 02192 0 0.99
rdps 954 00141  0.0249 0 0.18
pps 954 00002  0.0011 0 0.02
mps 954 00886  0.0997 0 1.89
1992 4F | share 979  0.1815  0.2233 0 0.99
rdps 979 00148 00257 0 0.18
pps 979 00002  0.0012 0 0.01
mps 979 00951  0.0919 0 0.78
1993 £ | share 988  0.1912  0.2292 0 0.98
rdps 988  0.0157  0.0272 0 0.21
pps 988 00002  0.0011 0 0.01
mps 988 01013  0.0973 0 0.78
1994 £ | share 995 0.1967  0.2336 0 0.98
rdps 995 00161  0.0276 0 0.24
pps 995 00002  0.0011 0 0.01
mps 995 01053  0.1062 0 1.09
19954 | share 1000 01994  0.2357 0 1.00
rdps 1000 00154  0.0268 0 0.22
pps 1000  0.0002  0.0010 0 0.02
mps 1000 01010  0.1103 0 1.32
1996 & | share 1012 0.1997  0.2383 0 1.00
rdps 1012 00155  0.0275 0 0.24
pps 1012 00002  0.0013 0 0.03
mps 1012 00967  0.1072 0 1.24
1997 £ | share 1023 02053  0.2392 0 1.00
rdps 1023 00152  0.0266 0 0.26
pps 1023 0.0002  0.0011 0 0.02
mps 1023 00933  0.1089 0 1.12
1998 £ | share 1027 02091  0.2430 0 0.99
rdps 1027 00156  0.0274 0 0.26
pps 1027 00002  0.0012 0 0.02
mps 1027 00947 0.1114 0 1.15
1999 £ | share 1020 02103  0.2417 0 1.00
rdps 1020 00168  0.0290 0 0.22
pps 1020 00002  0.0016 0 0.03
mps 1020 01035  0.1222 0 1.08
7N share 9924  0.1947  0.2328 0 1.00
rdps 9924  0.0153  0.0268 0 0.26
pps 9924  0.0002  0.0012 0 0.03
mps 9924  0.0968  0.1046 0 1.89
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Table 2 #EHE R E KU Robustness check

HERBAZEE Ispb
RE FE RE FE RE FE RE FE
rdps 381k 1061k | 4.03%  11.26%k% - - - -
(2.20) (2.99) (2.20) (2.98) - - - -
pps 72.43%%  68.99%* - - 71.97%%  70.47%x - -
(29.54) (31.66) - - (29.55) (31.68) - -
mps 1.38%%x 1.13%x - - - - 1.39%kx  1.27%x%
(0.42) (0.48) - - - - (0.42) (0.48)
_cons =3.99%kk —3.98%kk | —3.85%*k*k —3.86%kk | —3.80%kk —3.70%*k [ —3.92%*k*k —3.81%**
(0.10) (0.07) (0.09) (0.05) (0.09) (0.02) (0.95) (0.05)
rho 0.70 0.72 0.70 0.71 0.70 0.71 0.70 0.71

Hausman test| p-value = 0.009 p—value = 0.0003 p—value = 0.8959 |p—value = 0.5993
F#ist= 20.14%k%  8.21%*x 3.34x  14.32%x* | 593%* 4.95%x [ 11.06%x*x 7.05%%x

R.sq 0.0011 0.0001 0.0006 0.0011 0.0007 0.0007 0.0026 0.0026
GEH R logspb
RE FE RE FE RE FE RE FE
rdps 3.72 10.29%** 3.97% 10.95%*x*x - - - -
(2.38) (3.18) (2.38) 3.17) - - - -
pps 68.26%%  65.97%* - - 67.85%k  67.42%% - -
(31.60) (33.71) - - (31.61) (33.74) - -
mps 1.40%%x 1.14%% - - - - 1.41%%%  1.28%%%
(0.45) (0.51) - - - - (0.45) (0.51)
_cons =3.69%kk —3.68%%k | —3.54%*k*k —3.56%kxk | —3.50%kk —3.41%kk [ —3.62%*k*k —3.52%%*
0.11) (0.07) (0.10) (0.05) (0.09) (0.02) (0.10) (0.05)
rho 0.72 0.73 0.72 0.73 0.72 0.72 0.72 0.73

Hausman test| p-value =0.0189 p—value = 0.0008 p—value = 0.9706 p—value = 0.5678
FHIETE 171000k 6924k | 277+  11.94kkk | 46Tdk  3.9%kk | 9.92%kkx  6.30%k
R.sqg 0.0009 0.0001 0.0010 0.0013 0.0005 0.0005 0.0025 0.0025

YT ILER 9924, ES 1118

cons (FEHIBETHY. rho=EBERNRDODE/ BRELEDHETHY. BBEINGOEEERNNEDIEZLLTRLTLDEDTHDS,
* (X 10% KETHE., #x0x [FFNTN 5% 1% KETHETHIILETT . AL KO TOENO PIFIZHEREEZRLTLND,

random effect ET ILEHTE T DI, F #iztE (I wald statistics ZFHLITLNVD

Hausman specification test Tl& Random effect #{RELI=EDMNIELLVEWNDIRERBRERELTLNS

CZTOM Rsq( FREIZESE) (L unobserved heterogenity DEZEEZEFHNVEDERELTLVS,

Z ZTFE [ fixed effect, RE [& random effect D§EREEZERT .
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Table 3: Robustness check 2 &L ILZERBLI-EEDHETE

B (1990-1995) H )L 4842, R E £ 1041

Ispb logspb Ispb
RE FE RE FE RE FE
rdps 0.83 5.96 0.85 5.93 1.02 14.52%%%
(2.64) (3.75) (2.83) (3.97) (2.79) (5.17)
pps 74.91% 77.75%% 69.67 74.16 85.98%x 82.06%
(45.32) (51.68) (48.27) (54.67) (34.93) (38.63)
mps 1.58%% 1.33%0kk 1.7 13k 1.49%% 0.73 -0.42
(0.54) (0.63) (0.57) (0.66) (0.55) (0.74)
cons —4.01%**x —4.02%%* =3.74%*x =3.77%*xx =3.73%%* =3.79%*x*x
(0.11) (0.08) (0.12) (0.09) (0.11) (0.10)
rho 0.83 0.84 0.84 0.84 0.76 0.78
FH#iEtE 11.47%%% 3.32%% 11.10% 3.26%% 7.85%% 4 30%%

Hausman test p—value = 0.2747 p—value = 0.3261 p—value = 0.0052
YT )L 9924, D ES 1118

cons [XTEHIE. rho= TEFERIRDHE/ BRELEKRD DR (BRINGVEEFERNNRDIEE)

* [T 10% KETHE. wokpoex [FENEN %1% KETHETHILEZTT

SRIAZHO TOREIMO P FEEREZRLTLNSD,

random effect BT JLEHETE T HFE. F #i5t =3 wald statistics ZFHLITLYS

Hausman specification test Tl& Random effect #{RTELI=E DA IELWLVELNIIRERRERELTLVD
CZTOD RsqURERSE) [L unobserved heterogenity DEEEZSFLHNVEDEHRELTLNVS,

__TFE [ fixed effect, RE [& random effect DFERF*EKT .

196

%3 (1996-1999) H>J)L%h 5082, %%k 1074

logspb
RE FE
0.70 14.33%%
(3.05) (5.51)
85.34%x 83.37%%
(37.51) (41.21)
0.73 -0.45
(0.60) (0.79)
—3.40%%% —3.47%%%
(0.13) (0.11)
0.78 0.79
6.64% 3.77%%%

p—value = 0.0081
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Table 4: Robustness check M 3 EEXEFDHREEEL-HTE 2004-015

ooooooao
Ispb logspb
RE FE RE FE
rdps 247 -231 | -252 228
(164)  (1.70) | (1.79)  (1.85) gooooooooo
pps 67.81%% 65334k | 62.34%k  59.84%x
@172 @116 | (3015  (3018) 0000000000000000000000000000000 @
mps 17000k 1.69%kk | 1.734kk  1.72%kk
037)  (037) | (040)  (041) uoooooooboo uoooooobooDoD
BRAI— - 0.87%k - 0.97%%
- (0.18) - (0.20) Oo0ooooo ooad
T z— - 0.26 - 0.30 goooooo ogo
- 0.22) - 0.23)
INVTHEZ— - 1.49 - 1,684k
- (0.26) - 0.28)
e¥Hs— - 0.86%k - 0.98%%x
_ ©47) _ 0.19) goo0oOoso0dnO 12000000000 30000 45000
EEAI— 079k | - 08T 000000000000 0000000000000000000000000000000000
s - (0.28) - 031) 000000000000 0000000000000000000000000000000000
HFEI— - 0.56%* - 0.75%*%
_ ©0.26) _ ©28) 000000000000000000000000000000000000000000
SLEEAI— - 0.524* - 0.60%* 000000000000000 140000000000000000000000000000
siss - 1(?62*2* - 1<2-12*‘2* 000093.33%0 20000000000000000000000000000000000000
T - ©022) - (023) 00000000000000
EREEYI— - 1o2%k | - 14355k 000000000000 000000000000000000000000000000000
s SR 0000000000000000000000000000000
- _ ©0.16) _ ©.17) 0000000000 000000000000000000000000000000000000
BRYI— - 150k%k [ - 1.7 100k 0000000000000000000000000000000000000000000000
S - 2(2613* - 2(351*7:* 0000000000000000000000000000000000000000000000
E=EiR> < - . - .
_ (0.48) _ ©51) 0000000000000 000000000000000000000000000000000
BEESz— - 2.31rk - 2.70k% 00000000000000000000000000000000000000000000000
- 0.19 - 0.20
I B 1(42*,:* B ](62**)* 000000000000 0000000000000000000000000000000
- (0.28) - 031) 00000000000 00000000000000000000000000000000000
BERBII— - ‘£32**;* - 2&10**>* 0000000000000000000000000000000000000000000000
- 024 - 0.26
cons 387wk —4 87wk | -357wxk -4 Bwek 0000000000000000000000000000000
017 (©05) | 019  (©.15) 0000000000000 00000000000000000000000000000000
FHERTE | 28.29%0k 8.86%kx | 2393kkk 745k 000000000000 0000000000000000000000000000000000
R.sq 0.004 0.029 0.004 0.030

gooooooooooooobOooooboooooooooooooooooo0ooooooon
goo0o0ooo00oO0oO0o00o0O000O00000O00000O0000O0O00O0O0O0O0O000000

~ Py
STV 9924, DRI 1118 000000000000000000000000000000000000000000000

Cons [FE#IE
K IE 10% KECHE. whatk FENER 5% 1% KECHECHB-LERT. 0000000000000000000000000000000000000000000000
MBAEHO TOFEIMDO B (TIZEREEZRLTND, goo0oUoooo0oUoooo0ooo0o0ooo0oooUoo0ooo0ooUoooooooooooo

random effect BT LEHEE T HHE. F#5HE (L wald statistics ZFALVTLVS
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We model civil dispute resolution process as a bargaining game with learning, and structurally
estimate the model using a Florida medical malpractice dataset.

A plaintiff and a defendant make decisions to settle or not many times before a case got resolved.
Existing literature abstracts from different stages of bargaining and employs two-period models in which a
case is either settled in the first period or terminates with trial in the second period. However, as Yildiz
(2003 Econometrica) exhibits, the result of two-period models of divergent expectations collapse if we
extend them to multi-period. Thus, we consider a multi-period model of divergent expectation for civil
dispute resolution.

We construct a sequential bargaining game with 1) one-sided outside option of litigation, and 2)
learning on the outcome of the court judgment. A plaintiff and a defendant have uncommon prior belief on
the outcome of the court judgment, and Bayesian-update their beliefs at the beginning of each period if new
information arrives. Players play random proposer bargaining game every period with one-sided outside
option of litigation for the plaintiff. Once litigated, the outside-option is also a similar sequential bargaining
game with final period in which the court makes judgment.

Equilibrium characterization of the model predicts 1) whether a case is litigated, 2) date of
litigation (if litigated), 3) date of settlement (or judgment), and 4) monetary payment from the defendant to
the plaintiff. Since the model is a finite period one, we can compute the characterizations quantitatively by
backward induction given parameter values. We construct a joint-likelihood function for the data of 1)-4)
above using these characterizations, and estimate the model using maximum likelihood estimation.

Because the estimation recovers all the primitive parameters of the model and the data generating
process, we can conduct counterfactual policy experiment for alternative procedural rules. The particular
rules of our focus are cap for damage award, legal-fee shifting, and the length of statute of limitation. We

simulate the model with alternative rules to consider the quantitative effects of those rules.
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