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Abstract

| anadyzed the long run consequences of “free trade versus protection” game with
adaptive learning. | assumed that governments are less rationd and have less information
than usudly assumed in a traditiond mode, and used a concept of Young's (1998)
“dochedticdly dable dates’. A mgor rexult is that if politicd influences of import-
competing indudries are smdl, or if punishment to violaing obligation of the trade
agreement is severe enough, then the free trade regime is likely to be observed over the

long runin most cases.



M otivation

Fans and foes of globalization usually agree on one thing: its inevitability. But that isa
big mistake... (The economist (Jan. 8"-14™ 2000))

The path toward trade liberalization has never been flat. According to O’ Rourke and
Willianson  (1999) reviewed in the above economis maegazing, the fird great
gobdization which lasted from 1840 to 1914 increased the world trade volume
dramaticdly, but it was followed by a protectionist regime prior to World War 1l. The
losers from globdization triggered a politicd backlash againg free trade.  Under the
GATT / WTO sysdem ater WWII, tariff levels were dradtically reduced. However,
accompanying the success in reducing basdine tariffs, there emerged much controversy
on nontariff barriers, managed trades (eg. Voluntary Export Redrant), aggressve
unilaterdism (eg. Section 301) and so on. There dways seem to be a risk of
protectionism.  In this paper, | will andyze the conditions under which free trade or
protectionism emerges as long-run regimes.

Among the models on the role and desgn of an internationd trade agreement, the
most intensvely used one is the modd with a repeated game. In a one-shot game,
countries have unilateral incentives to deviate from free trade and choose Nash
equilibrium tariffs.  In the subgame pefect equilibrium of the repesied game, however,
the deviating country receives retdiaion from a riva country and this threat of future
punishment induces countries to gick to cooperative tariffs  In this setup, governments
are rationd in the sense that they know their own and their rivas payoffs and that they
have a long run perspective and compare the one time benefits from deviation with the
discounted value of cost caused by future trade war®.

In this paper, | will adopt a different gpproach. In my approach, governments are not
hyper-rationd and are not necessarily informed on the opponents payoffs (even on the
digribution of the parameters in the rivas payoff functions). They might not even know

! There are some models of international trade agreementsin which players have some limited information.
Among them, Hungerford (1991) deals with the governments that cannot observe their rivals' non-tariff
barriers, and Bac and Raff (1994) considers countries that are privately informed on their types (tough or



their own future payoffs, since these might change as time goes on. As a result, they do
not care about the future and choose their actions based on the history of opponents
actions.  Once in a while, in addition, they might make errors and choose actions at
randon?. | will adopt an adaptive learning model illustrated by Young (1998). A major
concluson is that if import-competing sectors in one or both of the two countries which
bedong to an internationd trade agreement get politicaly influentid, or if punishment on
protectionisn dlowed by the trade agreement is not severe enough, then protectioniam is
likely to be observed over the long run.

Methodology and Model

(Basic Setup: Bagwdl and Staiger Moddl)

| will adopt Young's (1998) adaptive learning mode in this paper: Governments choose
their actions based on the observation of the history of ther rivals actions. Before doing
that, | will congdruct a basc trade modd following Bagwell and Staiger (1990, 19933,
1993b) and Staiger (1995).

Their mode is a two country two good modd. Domestic country (no *) is endowed
with 3/2 units of good 1 and 1/2 of good 2, and foreign country (*) is endowed with 1/2
of good 1 and 3/2 of good 2. Each country wants to consume both goods symmetricaly
through trade. As a result, the domestic (foreign) country exports good 1 (2) and imports
good 2 (1). Demand functions are assumed to be symmetric across goods and countries,
and independent of prices of other goods. Specificdly, they are assumed to have the
same functiond form: C(P) =a- P. Domedic country levies an import tariff t = on
good 2, and foreign country levies an import tariff t  ongood 1. Thus letting P, be the
export price of good 1, we can represent the import price of good 1 as P, =P, +t . And
the export price of good 2 is P, , and its import priceis P, = P, +t . The equilibrium
export price of good 1 is determined by the equation “world supply = world demand’:

soft) in negotiations. But the playersin these models are more rational than those in my model shown
below.
2 These observations are based on my personal experience when | was working in Japanese government.
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Pit;)=a-1+t /2 ad the volume of good 1 imported by foreign country is
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M (@t))=12-t./2. Smilaly, a equlibium, the export price of good 2 is
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P(t,)=a-1-t, /2, the import price of good 2 is Fl;m(tm):a- 1+t /2, and the
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volume of good 2 imported by domestic country is M(t,)=1/2-t /2. To focus on
inner solutions and exclude prohibitive tariffs, | assumet |, t 1 [0,1) .

Next, | define the domestic government’ s objective function:
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The firg and second terms represent consumer surpluses, the third one is the import-
competing industry’s producer surplus, the fourth one is the export sector's producer
aurplus, and the fifth is tariff revenue. A weght on the third term, r, comes from a
politicd economy argument. If the import-competing industry lobbies the government
and has much political influence, then r becomes larger than 1.3
Similarly, the foreign government’ s objective function is

V] U

Pltm) Prltm)

a a * * U* *
W (t,t,)=@,. CPP+y, C(PdP+r' Q" "1/2dP+" " 3/2dp+t, M'(t,)

2

Firda  order condition for dometic governments wedfae  maximization
W, .t.)/Mt, =0 yidds t" =r/3. Note that this optima taiff for the domestic
government is independent of the foregn government's tariff leve or the politica

influence of import-competing sector in the foreign country, r*. This comes from the

assumption that a demand for one good is independent of the price of the other good.

3 Social welfare and the government’ s welfare do not necessarily match. Thus, asmall r does not imply
that the import-competing industry is not important from asocial respect.



Thus, this optimd taiff is equd to the tariff chosen in Nash eguilibrium of this one-shot

game. To ensure inner solutions, again, we assume that r < 3. Similaly, firs order

condition for the foreign government’ s welfare maximization yieldst ™ =r" /3.

(Payoffsin a*“Free Trade versus Protection” Game)

Bagwdl and Staiger are consdering an infinitdly repested game using the above setup,
but 1 will adopt a different gpproach. The rule of the game in this paper is assumed to be
as following: At the beginning of every period (t = 1,2,3...), each government chooses
one of the two choices. Free trade (F) or Protection (P). If it chooses F, it must st its
tariff levd to zero immediady. If it sdects P, it chooses its Nash equilibrium tariff
derived in the lagt section. It is assumed that there is no time lag between making the
binary decison and setting its tariff level®.  Then, consumption in the two countries and
trade between them take place”.

The two countries payoff matrix is

Foreign Country
F P
Domestic Country F W, W, W, W,
P WPF WI:’F WPP WPP

where
W, =W(0,0)=(r/2+3/2)a- 1)+1

W, =W(0,r" /3)=-(L/72)r (6- r')+(r/2+3/2)a- 1)+1
W, =W(r/30)=r2/24+(r/2+3/2)a- 1)+1
W, =W(r/3r" [3)=r?/24- W/ 72)r (6- r')+(r/2+3/2)a- 1)+1 ©

* Thisis assumed to avoid a problem of time-inconsistency that emerges when a government selects F but
chooses a Nash equilibrium tariff.

® There are two assumptions to simplify the story: Choices are binary (F or P), and if acountry selects F,
then it setsitstariff to zero (not a cooperative tariff level). The latter assumption also comes from the
assumption that each player does not know therival’s payoff . This point will be discussed later.
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W'ee =W (00)= (" /12+3/2)a- 1)+1

We =W (0,r /3) =1 124+ (1" 12+3/2)a- 1)+1

W'ee =W (r/30) =- (U 72r6- r)+(r" /2+3/2)a- 1)+1
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Note that W.. >W,, does not necessarily hold, since we assumed that a country that
sdected F must choose a zero taniff (not a cooperative tariff). However, this inequdity
holds for a wide range of parameters and we assume that it actudly does, since it is
natura (though this is not a criticdl assumption). Thus, the sum of the firg and second
termsin the fourth equation in (3) and (4) is usudly assumed to be negative.

It is clear that protection (P) is a drictly dominant action for both players, and (P, P)
becomes a Nash equilibrium. Thisisatypica “prisoner’ sdilemma’ case.

(Introduction of externd punishment)

The story in the period does not end at this point. Both of the two countries belong to an
internationa trade agreement. If a country chooses F but the other sdects P, then some
units of punishment are assumed to be levied on the country that sdlected P according to
the rule of this agreement. Setting a zero tariff (Free Trade) is obligation to the member
countries in the agreement, but snce there is no international police or prison, if a
country does not find adherence to the principle as in its interedt, it might deviate from
free trade and chooses Nash equilibrium tariff (Protection). The punishment is levied on
this deviator.

The possble interpretation of this punishment in this modd is as follows (1)
Retdiation by the other country in a different fidd (good) ©. (2) “Psychic” cost that

6 Dispute settlement procedure of WTO allows retaliation in adifferent field, although that of GATT did
not. But since retaliation with the same good is still ageneral principle, the setup in this model might be
unrealistic. An episode of retaliation under GATT isfound in 1952 when the Netherlands appeal ed to the
GATT panel against the U.S.



emerges from the fact that “only my country violated the international obligation” 7. (3)
Punishment from athird party.

The retdiation by the other country can be formdized as following. If, for example,
the domestic country chooses F, and the foreign country sdlects P, then the domestic
country is dlowed by the agreement to adopt a retdiatory high tariff (Nash tariff) within
the same period t. Unless the trade agreement alows, each country is assumed to be
prohibited from changing its trade policy from the one it announced a the beginning of
the period. Then the payoff of the domestic country becomes
Q- AW, +adW,, =W, +d(W,, - W) .

The payoff of the foreign country becomes

A- d W, +d' W, =W, - d" (W, - Wiy).

d and d’ reflect the length of the punishment within this period and the socid rate of
time preference in each country. In addition, letting the psychic cost and the punishment
from third party be x, and x, respectively for the domestic country (X, and x; for the

foreign country), the payoff matrix becomes

Foreign Country
F P
Domestic Country F W, W, W' W'
P WPF W;F I WPP WPP

where
W '=We, +d(W,p - W) =(r/2+3/2)(a- 1) +1- @/72r'(6-r)+d?/24

Wi =W - d (Wi - Wip)- X - X, =(r' /12+43/2)@ - D) +1-d 1/ 7r(6-r)+r [24- X, - X,
Wee "= Wi = d(Woe - Wep) - X, - X, =(r/2+3/2)@ - ) +1- dU/ 7r (6- 1" )+r?/24- X, - X

Wi =W +d (Wi - W) = (' /2+3/2)@- ) +1- (U 72)r(6- r)+d'r™ /24,
®)

" This point is discussed in Staiger (1995) pp.1526.



For the remainder of this paper, the punishment parameters x,, X, X,, X;, d,and d’

ae externdly given by the international trade agreement and assumed be in such range
that two Nash equilibria ((F, F) and (P, P)) emerge: That is

d@W/72r (6-r')+x,+x,>r*/24 and d @U/7r(6- r)+x, +x; > r*?/24. This
creates a Stuation like “eye for eye, and teeth for teeth”. Every player wants to take the
same action as the opponent’'s. A big problem that arises a this moment is how each
country infers the action that its rivd will choose, since they must choose their actions
smultaneoudy. Next section explainsthis.

An important point is that these punishment parameters are given externdly in my
modd unlike the repeated game in which the kind of punishment is incorporated in a part
of a subgame pefect equilibrium (most typicaly an infinite Nash reverson). The
process of determining those parameters is beyond the scope of my paper. In the
“results’ section, | will consder what Stuation is most likely to emerge over the bng run
as the parameters like r change, given the levels of the punishment parameters 8. Before
doing 50, | will explain how the two playersinfer theriva’ s actions.

(Adaptive Learning)

In this section, | will describe the rule according to which each country chooses its action:
Free trade (F) or Protection (P).

In a traditiona repeated game, each country chooses its action comparing the one-time
payoff obtained from withdrawd from free trade with the discounted cost of future trade
wars triggered by this deviation. In my moded, however, each government cares about
only the payoff generated in the current period t and is assumed to use adaptive learning
to infer the rivd’s action. | will explain the rule of the game fird and then the intuition
behind it.

Firg, the domedtic country cdculates threshold vaue b with which the foreign
country sdects F making the domestic country indifferent between sdecting F and P

8 Aninterpretation for this externality of x isthat these two countries are small membersin this agreement
and do not have enough power to alter itsrule.



W -b+W_'(1- b) =W,.'b+W,,(1- b). This eguaion boils down to

_ W, - W,,' _ (1- d)(r?/24)
Wi - Wep ™ Woe W, d|(L/ 721" (6- 17)- 12/24]+x, +x,

(6).

The second equdity comes from (3) and (5). The domestic country will choose F, if it
infers that the foreign country will sdect F with a posshility greater than b. Smilarly,
the threshold value for the foreign country is

W, - W , (L-d')(r"/24),

- i S (7).
Wi - Woe - Wi "Wep o' [(1/72)r (6- 1) - 172/ 24]+ X+

Now we are entering the core part of the assumptions in this paper: Each country adopts
an adaptive learning of Young (1998) with memory m, sample Sze s, and eror rate e, to
infer which action therivd islikely to teke:
With probability of 1-e, the domestic country draws a sample of sze s from the set of
actions’ taken by the foreign government over the last m periods. Then the domestic
government observes the proportion of F in the sample and infers the probability with
which the foreign government will choose F. If this ratio is larger (smdler) than b,
then the domestic government thinks that its riva is likely to sdect F (P), ad chooses
F (P) (eye for eye). If the retio is equa to b, then the domestic government chooses
F or P a random (tie-breking rule). If it sdects F (P), then it sets the tariff rate to
zero (1/3) immediately.
With probability e, the domestic country commits an error and sdects F or P at
random (with the same probability 0.5).
The foreign government behaves in a amilar manner & the same time.  Its memory

m, sample Sze s, and error rate e are assumed to be the same as those of the domestic
government.  Its threshold value is b" ingead of b. The erors occur and the
samples are drawn independently of the domestic player’s behavior.

Next, | will explain the intuition behind the above “adaptive learning”.

% In this context, actionsin the sample are binary, F or P, but do not include the tariff levels selected by the
foreign government after it chose P. Thisisassumed partly for convenience and partly because the
governments are not rational enough to take the opponent’ stariff levelsinto account to infer therivals' next
action.



The governments care only the payoffs generated in the current period t, because they are
short-9ghted. They are not sure if they will reman in ther incumbent podtion next
period. (Suppose that the decison-maker in each government is randomly chosen from a

number of daff each period.) Moreover, they cannot predict even their own payoffs in
the future, Snce some of the parameters might change dragtically.

The governments use samples to infer the rival’s next action, because they are less-
informed and less rationd than assumed in traditiond modds. The domedtic

government, for example, is assumed to know dl the parameters in its own payoffs

induding r” and be able to caculate the payoffs, but might not know d or x, *°. Thus
it cannot cdculate the foreign government’s payoffs and has to depend upon the history
of the past actions to infer the foreign government's next action. However, if the
domestic government were more rationd, then it would take different gpproach: Suppose
that r” increased dradticaly. After obsarving it, the rationa domestic government would
think that the probability of the foreign government’s choosng F became higher. This
does not happen in my mode: The domestic government gives up to caculate the foreign
government's payoffs, because it does not know d° or x, , and depends upon the

sampling. The foreign government behaves in the same manner.
The governments choose the best action based on the sampling. This is cdled “best-

reply” dynamics. Some evolutionary models ded with “better-reply” dynamics 1. In
these modds, players are assumed even less rationd than in my modd. They sometimes
do not know even their own payoffs. But | do not adopt this approach, because | think
that many people (consumers and workers) are involved in my trade game and the
governments are more serious than adopt such dynamics.

The governments sometimes make mistakes. In the actud trade tadks between

governments, it is not likey to happen that a government officid mekes a cardess

10y represents rel ationship between the government and the import-competing sector in the foreign

country. d’ reflectsthe subjective time-preference of the foreign government. The former is considered
more likely to be observable. In my model, the domestic government cannot cal cul ate its own payoffs
without the information of the former parameter, so the observability of this parameter isrequired. If we
exclude the possihility of the first punishment (retaliation by therival) and focus on x's, then the story
becomes more simple: We can assume that the players adopt adaptive |earning because they do not know
therivals' r.

11 See Friedman and Mezzetti (1999).
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midake like sgning his or her name in a wrong place in a document. Possble
interpretations of the erors are Frd, the case in which the government representative
observes its own parameter r precisgly, but has a bdief on which action the foreign riva
will take without drawing a sample. (This bdief might come from his or her persond
prejudice about the opponent country). In this case, if the government happens to sdect
P, then it sats the tariff to r/3. Second, the case in which the government officid has a
spoecid persond interest in protecting the import-competing sector.  If the representative
likes the sector, he or she will choose P and sdect a Nash tariff. If he or she hates the
sector persondly, he or shewill choose F.

There is one thing | should note here The above trade tak in a period is not a
“negotiation” because there is no room to change its own action in response to the rivad’s
action during this period. Before facing each other at the same table, each country has
dready decided its action based on a sample or a prgudice, and it will never dter this
decison at the table. This trade tak is held only to reved the players actions and comes
to adjournment right after opening®. In this sense, we cannot call the result of the trade
tak an “agreement’. Ove many periods, however, the players adjust ther actions
gradudly in response to theriva’ s actions.

The above procedure is repeated for along time (t = 1, 2, 3...). The evolution of this
game is represented by a “dae’. A date at period t is defined as the players history of
actionswith length m. For example, if m = 6, then a state at period t might be
F domestic country
F. foreign country
In this case, the domestic country chose Fat t, Pat t-1, P at t-2, and so on.

Given this date, the domestic country will draw a sample of sze s from PFFPFF with
probability 1-e at period t+1 and determines its action. If the domestic country chose F
and the foreign country chose P at period t+1, then the state at t+1 becomes

12| aperiod (t) isinterpreted as around of GATT, this setup is never plausible. There are some papers
focusing on why trade negotiation in around takes long (see Bac and Raff (1994) and Staiger (1995)).

11



FPPPFF
FFPFFP
Please note the left column was erased and a new column was added to the right. Att =

0, adateisgiven externaly. The above processis summarized in Table 1.
Results (Stochastic Stable Outcomes)

In this section, | will illustrate what happens as a result of the above procedure of the
gane. To do it, fird, | will define a “risk-dominant” outcome of the one-shot game
shown by 2 * 2 payoff matrix before. This one-shot game (let's denote it G) had two
Nash equilibriac (F, F) and (P, P). Such a game with two (pure dtrategy) equilibria is
cdled a coordinaion game. Equilibrium (F, F) is defined to be risk dominant if
Wee - Wee YW - Wep') 2 (Wap - W )(Wep - Wee ') 8
Intuitively, it implies that deviating from (F, F) is more risky than deviating from (P, P).
Note that this is a concept with the two countries taken together: even if devialing from
(F, F) is not so iisky for the domegtic country, if it is much risky for the foreign country,
then (F, F) might become risk dominant. Similaly, (P, P) is risk dominant if the reverse
inequality holds (Harsanyi and Sdlten (1988) and Young (1998, pp.66)). Using (3), (4),
(5), and alittle algebra, (8) becomes
[d@ 72)r 6= 1) - r2 128+ x, + x J0r W T2)r(6- 1) - P28+, + x5 ]e (- d)(r2/2a)a- o )P 29)
9)

Thus, we get alemma

Lemma

In our “free trade versus protection” game with adaptive learning, if X's or deltas
(punishment to deviation from free trade levied by the agreement) are larger, then (F, F)
(free trade Nash equilibrium) is more likely to be risk dominant. If r or r’ (a political
influence of import-competing industries) is smaller, then (F, F) is more likely to be risk

dominant in most cases.



The effect of r (r’) on (9) is complex. If r decreases, the first bracket on the left hand
dde increases and the right hand dde decreases.  This reflects that the domedtic
government puts less emphasis on protecting the domestic import-competing sector (this
reduces b). This effect is naturd. At the same time, however, decrease of r reduces the
second bracket. This is because the threat of retaiation by home againgt foreign becomes
less serious for the foreign with a decreased Nash taiff r/3 (thisraises b™ and makes the

foreign closer to a protectionist). To make sure this effect, see W' in (5). In mogt
cases, the former effect outweighs the latter, and smdler r makes (F, F) close to risk
dominant. However, in some exceptiona cases, in which r is close to zero and 1’ is
extremely high, the latter dominates the former, and the decline of r might cause (P, P) to
be risk dominant, contrary to the most cases. (To make sure this, take a derivative of
both hands in (9) with respect to r.) This phenomenon is interesting. If the domestic

country is an extreme free trade advocate, a further decrease of r will not affect its own

behavior so much anymore, but reduce the threat of retdiation the foreign government
faces. This induces the foreign country to choose P and might make (P, P) risk dominant.
For example, suppose a = 2, r =0.18 (very low), r” = 2.7 (very high), d =d” = 0.3,

X, + X, =X, +X; =0.3. Then the criterion of risk-dominance (9) is 0.000207>0.000201,

and (F, F) isdightly risk dominant. If r declinesto 0.17, the criterion becomes
0.000128<0.000179, and (P, P) becomes risk dominant. Similar argument holds even if
we exchanger and r”.

Next, we consder which dtate is sochagticaly stable in our repesated trade game. The
foomd definition of “Sochadicaly dableé’ is given in Young (1998).  Intuitivey,
sochadtically stable dtates are the dtates that are most likely to be observed over the long
run when e (error rate) is sufficiently smal (Y oung (1998) pp.55).

In our repested trade game, there exis many dates, among which the dates that
cannot transform to other states once locked in when e = 0 and contain only one action
are cdled conventions. One of them is

FFF...F
FFF...F.
We cdl it a “free trade regime’. If this is the Sate a period t, then the both countries will

choose F a t+1 unless they make errors, since any samples drawn from their rivals past

13



actions do not contain P, and F is the best reply to any of these samples.  There is only
one more convention in our mode:

PPP...P

PPP...P,

which we cdl a “protectionist regime’. If (F, F) is risk dominant, then the former
convention is called arisk-dominant convention.

In Young (1998), it is shown thet under some conditions the risk-dominant convention is
equivaent to the ochadticdly stable sate:

Theorem

Let G be a 2*2 coordination game, and P™*¢ be adaptive learning with memory m,
sample size s, and error rate e. If information is sufficiently incomplete (m £ %2), and s
and m are sufficiently large, the stochastically stable states of the perturbed process

correspond one to one with the risk-dominant conventions (Young (1998), pp.68) 2.

Using this theorem and the above lemma, we can derive next proposition:

Proposition

In our “ free trade versus protection” trade game with adaptive learning, the larger the
X's or deltas (punishment to protection) are, the free trade regime tends to become the
risk-dominant convention. The smaller the r or r” (import-competing sectors’ political
influence) is, the free trade regime tends to become the risk-dominant convention_in most
cases. If the free trade regime is risk dominant, information is sufficiently incomplete
(¥m £ %), and sand m are sufficiently large, then the free trade regime corresponds one

to one with the stochastically stable state and is likely to be observed over the long run.

First, we consider the above “most” cases. That is, r and r™ are within norma ranges and

gmdler vaues of them induce the free trade regime. Note from (9) tha even if the

13 “ pPerturbed” means e > 0. The formal proof of this theorem isgivenin Young, but the essence of it is The stochadtically stable state
is the convention which has the smallest resistance (the number of errors required for transforming the other convention to itself).
That a convention has the smallest resistance and that the Nash equilibrium which corresponds to the convention is risk dominant are
the same thing if sislarge. Thislogic derives the theorem.

14



foreign country has a somewhat large r” and has a tendency to resort to protectionism, if
the domestic country has an r smdl enough to offsat it, then the free trade regime is likely
to be observed. This is because the domestic country has a great tendency to choose free
trade, its actions are recorded in history, and e foreign country observes it, updates its
beliefs, and adjuds its actions in response to it. To put in a pessmigic way, even if a
country tends to sdlect free trade, if the other has a great tendency to choose protection,
then the protectionist regime will be likely to emerge. It is another Sde of the same coin.

Even if both r and r™ ae large, if the punishment is severe enough, then free trade
regime tends to be observed. Although the mechanism which determines the leve of x's
and ddtas is beyond the scope of this paper, if X's and ddtas are sufficiently high, then
two countries have incentives to join this internationa trade agreement. Recdl that W,

(W) is assumed to be larger than W,, (W,,), SO the countries prefer the free trade
regime to the protectionist regime.

The above “exceptional” cases are worth considering.  Suppose the domestic country
is an extreme free trade supporter but the foreign is an extreme protectionist.  Suppose the
risk dominant criterion favors (F, F) by margin and the free trade regime is stochadticaly
dable  Then, if the domestic country puts further less emphasis on its own import-
competing indudtry, this might reduce the threat of retdiation the foreign government
faces and might make the protectionist regime stochadticadly stable.  This reminds me of

afamous Japanese proverb “Too much isthe same thing as too little’.

Simulation

| did a smulation using the above “most case’ setup: that is, both of r and r” do not take
on extreme vaues. All through the smulation (t = 1 — 400), | assumed that m= 6, s =3,

e= 02 a=2, r =1.0,d=d =03 ad x, +x, =X, +X, =0.05. Since deltas and
X's are given externdly in the trade agreement, they are assumed to be congtant. And r is

assumed to change over this period for an unknown factor: r = 1.2 (for t = 1 -149), 0.8
(for t = 150 —299), 1.1 (for t = 300 — 400).
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(i) t=1-149
During this period, r is 1.2 and the import-competing sector in the domestic country has
much political power. The payoff of G (a one-shot game) becomes

Foreign Country
F P
Domestic Country F 3.10 3.00 3.05 2.97
P 3.09 2.93 3.09 2.96

Fird, it is noted that there are two Nash equilibria (F, F) and (P, P): | sdected the vaues
of the parameters intentionally to achievetha. Criterion of risk dominance (9) becomes
0.00035 < 0.001225.

Hence, (P, P) is risk dominant. This reflects the much political power of the domestic
import-competing industry. Threshold vaues for the countries to select actions are
b=079and b" =0.49 (from (6) and (7)).

The reault of the smulation isshown infigure 1. | assumed that the stateatt=01s

PFPFPF
FPFPFP

| created randomness using a random number table and tumbling dice. “Degree of
Liberdization (DoL)” is defined as the proportion of F in a dae (see the notes of figure
1. If welook at=1 — 149 in figure 1, we can find that DoL is close to O during this
period. Strictly speaking, DoL = 0 does not necessarily happen at the most frequency due
to a comparatively large error rate e = 0.2. And around t = 70, DoL is more than 0.3 and
a little bit close to free trade regime because the governments made erors rather
frequently. On the whole, however, we can observe the states close to the protectionist

regime during this period.
(i) t=150-299

During this period, r = 0.8: the domestic import-competing sector logt its influence on the

government for unknown reasons.  Then the payoff matrix becomes
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Foreign Country

Domestic Country F 2.90 3.00 2.84 2.97

P 2.86 2.95 2.86 2.98

The criterion of risk dominance is
0.001134 > 0.000544.
Thus, (F, F) isrisk dominant. The threshold values are

b=0.30 and b" =0.53.
Seet =150 — 299 in figure 1. Firg, it is noteworthy that the free trade regime (DoL = 1)

was not achieved right after t = 150. Sincethe State at t = 149 was

PFPPPP
PPPPPP,

the free trade regime (DoL = 1) would have been reached in 6 periods at minimum.

Actualy the DoL reached 1 at t = 175 for the first time: it took 25 periods. If we take a
closer look, we find that the states even reverted to the protectionist regime right after t =
150. This reflects the fact that a bad memory from the past protectionism lingered on and
the fact that a few erors occurred. Once the Dol darts to rise, however, it gains a
momentum and reaches 1 in short periods. This is because once F begins to increase in a
date, then the probability for both governments to choose F increases, and this raises the
ratio of F in a sate: a good cycle emerges'®. And after t = 175, the states close to the free
trade regime (DoL = 1) islikely to be observed.

(i) t=300-400

| consdered this case to arouse a caution. During this period, r = 1.1 and the import-
competing sector regained a part of the palitical influence which it used to have. The
payoff matrix is

14 |f r increases contrary to the above case, then the opposite phenomenon will occur. This reminds me of
the episodes before WWII.
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Foreign Country

Domestic Country F 3.05 3.00 3.00 297

P 3.03 2.94 3.03 2.97

The threshold vaues are
b =063 and b" =0.49.
The criterion of risk dominance 0.000629 < 0.001029 implies that (P, P) is risk dominant.

But as we can see from t = 300 — 400 in figure 1, neither the free trade regime (Dol =
1.0) nor the protectionist regime (DoL = 0.0) is stochedtically stable.  Although the free
trade regime seems to be stochastically stable until around t = 330, it is just because the
past higory lingers on. Thus, contrary to the Young's theorem, risk dominance does not
correspond one to one with stochagtic gtability. This difference comes from the fact that
in this gmulaion s is smdl (=3). If s is smdl like this a rather large change in a
parameter value (like r = 1.2 - 0.8) is required for the sochadticdly dable dtate to
switch from a convention to the other'®. However, the tendency of the proposition il
holds.

Concluding Remarks and Extensions

| andyzed the long run comsequences of “free trade versus protection” game with
adaptive learning. | assumed that governments are less rationd and have less information
than usudly assumed in a traditiond modd, and used a concept of Young's (1998)
“dochadticdly dable sates’. A mgor result is that if politica influences of import-
competing indudries ae smdl, or if punishment to violating obligaion of the trade
agreement is large enough, then the free trade regime is likely to be observed over the

long run in most cases.
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Even the author does not believe that actud governments behave purely in the manner
of adgptive learning. Based on these amplifying assumptions, however, we can derive
severd interesting results that may be observed in actud trade negotiations Fird, even if
the foreign govenment's r°  (weight of import-competing sectors) is unchanged, if
domestic government’'s r gets smdler, then the foreign government is dso likdy to
choose free trade, because its behavior is affected by the history of the domedtic
government’s actions. Second, even if both governments prefer free trade due to smal r
or r’, it might take a long time to achieve free trade regime when past bad memories
linger on (remember case (ii) of the dmulaion). Third, if the domestic government is an
extreme free trade supporter, the foreign riva is an extreme protectionist, and the
domestic government supports free trade further, then the threat of punishment from
domedtic to foreign becomes smdler enough and the protectionist regime might prevail.

To derive the above reaults, | assumed that the methods of drawing a sample (memory
m, or sample size ) are common for the two countries, memories are bounded, and r or
r'is extendly given. A possible extenson should be consdering the case in which the
methods of sampling (for indance, m or s) differ in each country or memories are
unbounded. Another possble extenson is assuming that r is determined endogenously.
As is in Grossman and Helpman (1993), r might be interpreted as a reflection of lobbying
contributions by the import-competing sector. If “protection (pogtive tariffs)” is chosen
by the government, then the import-competing sector might incresse its contributions to
the government. And this higory might induce the government to raise r. If this is the
case, once trapped in protectionism, the government will not try to escape from it. By
contrast, as we learned from the episodes before WWII, if the free trade regime lasts
long, dissatisfaction of import-competing sector tends to be accumulated and r might be
increased. The extended analysisin this direction is anticipated.

In addition, | assumed binary choices in this paper for amplicity: the governments
sdect Free trade (a zero taiff) or Protection (a Nash tariff). This assumption is not
immune from the criticiam that it is too ad hoc. Thus, | will extend my modd to a more

generd setup with more than two levels of protection.

15if sis 3, the proportion of F isone of the four numbers: 0, 0.33..., 0.66..., 1. It matters where the
threshold values come compared with these numbers. Only if the relative sizes of the threshold valuesto
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Tablel1l Processof the TradeTalks

Att=1,
- With probability 1-e, the domestic country observesr and r”, and calculates b using
(6). Then it drawsasample of sze sfrom the set of actions taken by the foreign
government over the last m periods and cal culates the proportion of F in the sample.
If this proportion islarger (smaler) than b, thenit sdlects F (P) and sets the tariff
leve to zero (1/3).

With probability e, the domestic country makes an error and chooses F or P at
random. If it selects F (P), then it sets the tariff to zero (1/3).

The foreign country behaves smultaneoudy in asmilar manner. Its memory m,
sample size s, and error rate e are the same. Errors occur and samples are drawn
independently of the domestic behavior.

Consumption and trade take place.

If acountry chooses F and the other chooses P, then externd punishments are levied
on the country which selected P. Otherwise, nothing is levied.

The above processisrepeated fort =1, 2, 3...
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Figure 1 Results of Simulation
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(Notes) Degree of Liberalization represents the proportion of F (free trade) in a state.
For example, if the state is
PPFPFP
PFPPPP
then the degree of liberalization is 3/12 = 0.25.
Note that this is a concept with the two countries taken together.
The initial state at t = 0 is assumed to be
PFPFPF
FPFPFP.



