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1) GATT/WTO 
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(from Krugman, Obstfeld, and Melitz “International Economics”)  
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(Terms-of-Trade Theory): GATT/WTO
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: Dixit (1987)
:

(IC) payoff = 12 + 8δC/(1 δC) < payoff  = 10/(1 δC) 
If δC (discount factor) > 1/2, payoff > payoff
→ .

Payoffs
(Country A, Country B)

Country B
Follow Violate

Country A
Follow (10, 10) (6, 12)
Violate (12, 6) (8, 8)

III. 

WTO

1995-2011 424 WTO , 
0.5% world trade WTO . 
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- TD* ?
→  Enforcing International Trade Agreements with Imperfect Private Monitoring (2011)

- -
? → Mostafa and Park (2018)
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Enforcing International Trade Agreements  
with Imperfect Private Monitoring

Jee-Hyeong Park
Seoul National University

Review of Economic Studies (2011)



1. The WTO’s Role in Enforcing Trade Agreements 

Imperfect Private information of Potential Violations of Trade Agreements
Ex) - Japan’s use (?) of concealed trade barriers on importing US autos in 1980s 

- Korea’s use (?) of concealed trade barriers on importing US autos in 2000s 
- China’s enforcement effort in protecting foreign intellectual property rights (IPR) 

Imperfect information about possible violations of trade agreements:
- Imperfect information about (concealed) non-tariff barriers
- Possible disagreements over interpretation of trade agreements

Imperfect private information (judgment) about potential violation:
private in the sense that the information is not known to other players (governments)

Ex) - The EU has imperfect private information of excessive AD duties of the US
through EU companies’ private reporting of their costs/sales information.

cf)   The use of Best Information Available in determination of the US AD duties.

1. The WTO’s Role in Enforcing Trade Agreements 

Analyzing the WTO’s role in a repeated game with imperfect private monitoring

Represent the emergence of the WTO as a change in the observational structure of the 
repeated game, 
which changes the nature of punishment-triggering signals from private to public.

1) What countries can do in the absence of third-party rulings, such as the WTO’s?
Characterizing the optimal Private Trigger Strategies (PTS)
- simple Private Trigger Strategies (PTS)
- generality results of simple PTS
- characterization of the optimal (simple) PTS

2) How and by what degree that the WTO can be helpful in enforcing agreements?
Characterizing the optimal Third-party Trigger Strategies (TTS)
- analytical characterization of the optimal TTS
- numerical comparison between the optimal TTS and optimal PTS



2. Private Trigger Strategies (PTS)

A Model of Bilateral Trade in the presence of Concealed Trade Barriers 

Home (H) and Foreign (F) produce and trade two products, good 1 and good 2,   
under perfect competition, with H importing good 2 and F importing good 1.

In each period, each country simultaneously set its action, ai ( i , ei) Ai, where
i R+ and ei Ei R+ denotes the total protection level and explicit tariff level,  

respectively, with i ei 0, representing levels of concealed trade barriers

The expected value of a one-period payoff function for each country:

(3) 

where  = p1/p2
* represents the terms of trade; ( ) and * ( *) denote

random variables for H and F, respectively, following an iid joint density function,    
f( , *); wi( , i; i) represents each country’s one-period payoff function that is 
affected by random shocks, i, where i j.
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2. Private Trigger Strategies (PTS) 

Focus on symmetric equilibria between symmetric countries: u( 1, 2) = u*( 2, 1).

Properties of u( , *) and u*( *, ):
u/ > 0 at = 0; u*/ < 0; u/ + u*/ < 0

→ Prisoner’s Dilemma Situation.
2u/ 2 < 0; 2u/ * = 0.  

→ A unique static optimal protection level for each country, h (>0).

Privately Observed Signals of Concealed Trade Barriers (CTB)
At the end of period t, each country observes its payoff and random variable; (ut

i, t
i) 

Private signal, t
i = (ut

i, t
i, ) i can serve as a measure for detecting the other 

country’s potential use of CTB:

H can properly choose D so that Pr( t
D)/ t

* > 0 with 
Pr( t

D) Pr( t
D at, at

*) denoting the probability that t
D given (at, at

*).

Ex)  Setting the first element of D to be the values of ut that are less than u(l, l*)
Because u( t, t

*)/ t
* < 0, it is possible to have Pr( t

D)/ t
* > 0.  

Pr( t, t
* at, at

*) > 0 for each t , t
* D, at A, and at

* A* : Full support. 



2. Private Trigger Strategies (PTS)

Focus on symmetric strategies: s(t)=s*(t) for all at -1 t -1 (e*)t -1 =(a*)t -1 ( *)t -1 et -1

Simple PTS with the cooperative protection level being l
(a) If period t 1 is a “cooperative” period with (et -1, e*

t -1 ) = (0, 0), then in period t
H sets ( , e) = (l, 0) if t -1 

D, but sets ( , e) = (h, h) if t -1
D.

(b) Given that a “punishment phase” is initiated in period t 1 with (et -1, e*
t -1) (0, 0), 

H sets ( , e) = (h, h) for T 2 ( ) periods if et -1 > 0 and e*
t -1= 0; 

H sets ( , e) = (h, h) for TS 2 ( S) periods, if et -1 > 0 and e*
t -1> 0,

where (S) [0, 1] is the probability of extending the phase by one more period.

(c) In period 1 and other “initial” periods right after the end of any punishment phase, 
H sets ( , e) = (l, 0) with prob. (1 Pr) and sets ( , e) = (h, h) with prob. Pr, and
where Pr = Pr( t

D) with ( , e) = (l, 0), ( *, e*) = (l, 0).

Definition 2. 

If (a) (b) and (c) describe a strategy profile (s, s*), 
(s, s*) are simple PTS (Private Trigger Strategies) with (l, D, , S) as characterizing 
parameters, where and ))(1()( 1TCTC .))(1()( 1SS TCSTCSS

3.2.  Optimal (Simple) Symmetric PTS
Two dimensions in the quality of private signals:
the sensitivity: Pr/( ) Pr( )/ and the stability: 1 Pr( ) 

Expansion of D , denoted by D, a trigger control variable
increases the sensitivity of private signals in detecting deviations: Pr/( )/ D > 0 
decreases the stability of private signals: Pr( )/ D > 0

Characterizing optimal symmetric PTS → Choosing D that maximizes VC

The optimal choice of D: balancing the gain against the loss.

Proposition 3

Ex) “Priority Foreign Countries List” and “Priority Watch List” in Special Section 301 

Under the optimal simple PTS, countries do not raise D to push down l to its 
minimum attainable level with l/ D = 0.  In particular, the optimal simple PTS
will not entail free trade when u(l, l)/ l = 0 at l = 0. 
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4. Optimal Third-party Trigger Strategies (Optimal TTS)

How the presence of a third party, such as the WTO, with its own imperfect 
private signals ( , *) can facilitate enforcing international trade agreements.

Third-party Trigger Strategies with Cooperative Protection Levels being (l, l)
(a) If period t 1 is a “cooperative” period with (et -1, e*

t -1 ) = (0, 0), then in period t
the WTO tells H to initiate a punishment by setting ( , e) = (h, h) iff t -1

D, & 
the WTO tells F to initiate a punishment by setting ( *, e*) = (h*, h*) iff *

t -1
D.

(b) Given that a “punishment phase” is initiated in period t 1 with (et -1, e*
t -1) (0, 0), 

( , e) = (h, h) & ( *, e*) = (h*, h*) for T 2 ( ) periods if one country initiated it; 
( , e) = (h, h) & ( *, e*) = (h*, h*) for TS 2 ( S) periods, if both countries started it,
where (S) [0, 1] is the probability of extending the phase by one more period.

(c) In period 1 and other “initial” periods right after the end of any tariff war phase, 
H and F set ( (*), e(*))=(l, 0) with prob. (1 Pr) & set ( (*), e(*))=(h, h) with prob. Pr, 
where Pr = Pr( t

D) = Pr( t
* D) with ( , e) = (l, 0), ( *, e*) = (l, 0).

Definition 4. 

If (a) (b) and (c) describe strategy profile (sW, sW*), (sW, sW*) are Third-party Trigger 
Strategies (TTS) with (lc, D, T, TS, , S) as characterizing parameters.  

4. Optimal TTS
Understanding the optimal choice of Tw:

Both TW and D can relax ICW with IW/ TW < 0 and IW/ D < 0
Propositon 4
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With Pr/(l)/ D > 0, Pr( )/ D > 0, 2Pr/(l)/ ( D)2 < 0, and 2Pr(l)/ ( D)2 = 0,
(a) TW = 1 under the optimal TTS if Pr(l) <       , where

with                        and                                so that                      for     

(b) TW under the optimal TTS if Pr(l) >     , where

with                                                            for                 so that                       .
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4. Optimal TTS

A Numerical Analysis of the optimal TTS
Pr(l) takes the following functional form:

(23) 

1/ (0, ) represents the sensitivity of the signal in detecting concealed protection, 
0, ) represents the level of errors in detecting concealed trade barriers 
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4. Optimal TTS
A Numerical Comparison of the optimal TTS and optimal PTS
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Possible Tariff Proposals
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Characteristics of the Divine Equilibrium with Private Signals
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Figure 4. Numerical analysis with Linear Demands and Supplies     
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WTO , WTO
(arbitration) ,

(the likelihood of settlement)
?

• WTO , 
↑ 

→ (the likelihood of settlement)

• WTO 

→ (the likelihood of settlement)

III. 

“Understanding Non-litigated Disputes in the WTO Dispute Settlement System” with 
Ahn and Lee at JWT (2013)

• Non-litigated Disputes ≈ Settled Disputes 
Factors affecting the likelihood of settlement:

1) An increase in the informational asymmetry between disputing parties with 
regard to the outcome of litigation will reduce the likelihood of settlement.
→ A larger difference in the size of disputing countries (GDP Diff)                              
→ If the complainant is a smaller country than the defendant (D-dummy)

2) A  higher degree of reputational concern of a defendant about its potential future 
dispute with a complainant will reduce the likelihood of settlement.
→ A larger amount of imports of a defendant from a complainant (D-import)

3) A stronger retaliatory power of a complainant against a defendant may magnify 
the effect of informational asymmetry, reducing the likelihood of settlement.     
→ A higher export share of a defendant export to a complainant over its total 

export (Export-Share)
4) Use of common language (L-dummy) may increase the likelihood of settlement 

III. 



III. 
“Understanding Non-litigated Disputes in the WTO Dispute Settlement System” 
with Ahn and Lee at JWT (2013)
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