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Proof of Proposition 2

We start by showing that for any i € {a, 8}, (ya, W) € (3,1)% 72 € [0,7*] and 7, 7 €
0, 7% it holds

vi(Th, Ta) z 0i(Ty; Ta) = |7, — Thil § |75 — Thi- (10)

Fixi € {&, 8}, (Vo W) € (3,1)%, 70 € [0, 7°]. Define 0;(+|7,) : R — R to have the exact same
functional form as v;(-|7,) but unrestricted domain. Since ¥;(-|7,) is a concave quadratic, it
is single peaked and symmetric. Hence, for any 7,7 € R, 0;(7, 75) ; 0;(p; 74) if and only
if |7 — 7% ; |7, — 7*|, where 7* is the point of global maximum of o;(:|7,). We have two
cases. If 7% € [0,79%] then 7,; = 7%, by definition of 7, implying (10). If 7* ¢ {0, 7%},
then 7,; = argmin, ¢y rauw] |7* — 7|. Hence either ( x) 7 < 7; < 7% or (ii) 7 > 7; > 7" for
each 7 € [0, 7%%]. Let 7, 74 € [0, 7%“!]. Since either ( x) or (ii) must hold for both 7 = 73, and
#=1/ |1 — 7| < | — 7| if and only if |7} — 7| = |7 — 7s]. Hence (), 7a) = 0i(70; 7a) if
and only if |7 — 7] § |7y — Tpi|, which implies (10).

Note that (10) means that i’s preference ranking over domestic tariffs in [0, 7%] only
depends on the distance of each tariff from her bliss point 73;. But for 7, 70 € [0, 7%], we
have that |7, — 7| < |70 — 7| if and only if 7, € [min{27,; — 72, 70}, max{27,; — 77, 70}
Hence for any responding party i € {«, 8}, 72, Ti, 7o € [0, 7%*!], and unilateral tariff proposal
7, € 10,79, it has

plzl < Tb_ieAi,

where A; = [min{27n,; — 70, 70}, max{27,; — 70,7 }] and we assumed acceptance when i is
indifferent.

To see why Proposition 2 holds, consider the agenda setter i € {a, 8} and fix 70, 7_;, 7o €
[0, 7], By (10), 7¢* is the tariff in A_; N [0, 7%*] that is closest to 7. Formally 7i* =
argminea ,norou) [T — 75| If 7y € Ay then 7% = 7. If 7; ¢ A_; then, given that 7,_; €
A_; by construction, and 7, < Ty, it must be either i = @ and 7, < min{27n,3 — 7, 72}, or
i = B and 1y > max{2m, — 79,70 }. Hence, if 7; ¢ A_;, we have 7/* = min{27,_; — 70,7}
if i = o and 77* = max{2n,_;, — 70, 70} otherwise.
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In conclusion,

e _ ) T if Tpo > min{275 — 70, 70}
b = . : :

min{2ns — 70,70} if Tpe < min{2m5 — 7, 7}

e _ | if 75 < max{2m, — 70, 75}

b max{27,, — 70,70} if Top > max{27,, — 70, 70}

where we used the fact that 7, < Tpp < max{2ns—70, 70} and 75 > Tpo > min{27,—7, 79 }.
Since Ty, < Tpg, the above definitions of 77 and Tb’B * are a compact form of the ones in
Proposition 2.

Proof of Proposition 3
T** solves a’s problem

max v, (0,0) — T

7>0

subject to v3(0,0) + T > va(70, 7a).
Given that v,(0,0) does not depend on 7', the problem can be rewritten as
minT
T>0
subject to T' > vz(70, 74) — v5(0,0).

We have two cases. If vg(70,7,) — v5(0,0) < 0 then T° > 0 implies T > vg(70, 74) — v5(0, 0);
hence, we can ignore the latter constraint and the solution is 7' = 0. If vg(70, 7,) —v5(0,0) > 0
then T > vg(10, 7a) — v5(0,0) implies T° > 0; hence we can ignore the non-negativity
constraint and the solution becomes T' = v3(70, 7,) — v5(0,0).

To sum up,

Tk 07 if U5<Tl?7 Ta) - UB(Oa 0) <0
N vg(1, 7a) — v5(0,0), if vg(r, 7a) — v5(0,0) > 0,

This proves the first part of Proposition 3. The proof of the second part follows analogously.
Proof of Proposition 4

Fix (74, 7) € (5,1)% Let A" (7, 7,) = va(0,0)4v5(0,0) — (va (75, 7o) +v5(75, 7a)) be country
A aggregate welfare gain from free trade when unilateral tariffs are (7, 7).
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First, note that A7 (7, 7,) takes the following form:

L=+ — (1 4+Y% — )T Ti+72
AFT(Tb;Ta>:( v %)bS( Ya — Vb) . A16 +
1= +v%—m a 3(1 =,
_Tb( gl 4% b_H%)Jrvaa_ ( 47)%;

it can be easily verified that A" (7; 7,) has the following properties, which will be useful in
proving proposition 4:

1. AfT(7y:7,) is continuous in 7, and 7,.

2. AFT(ry:7,) is strictly increasing in 7, on [0, 79%].

Taut

3

3. AT (7,;7,) is a strictly convex quadratic equation in 7,, with minimum at 7, =
by 1a q b b
and maximum at 7, = 7%,

4. AFT(Z2 rauty > 0, AFT(Z520) < 0.
Second, note that for all (7;7,) € [0, 792 it holds Z2Te) — Hratle=% > () and

OTq
g > 10 (10) > 0, implying v5(0,0) — vs(7*(72),72) < 0. Assuming that agenda setter 3

chooses 70, = 1 if indifferent between 7o, = 1 and Zy.,. = 0, for all (10, 7,) € [0, 72 it
holds

Ifé*T =1 < v3(0,0) + T > UB(TIE*(TI?),TQ>
— Uﬁ(ov O) - Uﬁ(Tl;ﬁ*(Tlg))?Ta)

+ max {O,va(0,0) — Ua(TbB*(Tl?),Ta) + ?)a(TbB*(TZ?),Ta) — Ua(Tl?,Ta)} >0
= AT (1)), 70) + vl (1), Ta) — ValTi, 7a) = 0,

where the last implication follows from vg(0,0) — Uﬁ(Tb’B “(19),7.) < 0. Similarly, assuming

that agenda setter o chooses Z¢, = 1 if indifferent between Z¢, = 1 and T, = 0, for all
(72, 7,) € [0, 772 it holds

=1 <= 0,(0,0) = T > Ua(Tba*(T,?),Ta)
= 04(0,0) — va(75" (1) + min {0706(07 0) — Uﬂ(Tl?vTa>} >0
— AFT(T,;"*(TI?),TQ)

+ min {v5<75*<n?>, ) = v3(0,0), vs (7 (72), 72) — v (7, m} >0,

This second set of results allows us reformulate Proposition 4 as follows. For all 7;7, €
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[0, 774%], let

do (T3 7o) = min{wvg (757 (1), 7a) — v5(0,0), va(75" (1), Ta) — V3 (Tb, Ta) }
dﬁ(TbS Ta) = Ua(Tbﬁ*(Tb)v Ta) - Ua(Tb> Ta)a
Ai(Ty; 1) = AFT(TZ*(Tb), 7o) + di(1p; 70), for i € {a, 5};

proving Proposition 4 is equivalent to showing that, for all i € {«, 8} and all 7 € [0, 7],
there exist 7(70) € [0, 7°%*) such that:

Ai(TZ?,Ta) >0 << 1, > 7_'2(7'19). (11)

We start by showing that for all i € {a, 8} and 70 € [0, 7%], A;(7, 7,) is strictly increasing

in 7,. To see this, note that (i) 8;’9; = 0 and therefore v_;(75* (1), Ta) —v_i(Tp, 7o) is constant

in 7,; and (ii) vg(7*(m), 7a) — v5(0,0) is strictly increasing in 7, because g% > 0. Hence,
for each i € {a, 3}, d; is weakly increasing in 7,. This, together with property 2 of AFT
implies that A; is strictly increasing in 7, on [O 79%] The strict monotonicity result has
three immediate consequences: for any given ) € [0, T““t) and i € {«, f}, (i) there exists at
most one value 7, ( ) € [0, 7%) such that A;(70, 7:(70)) = 0; (ii) if 7i(7) exists, then (11)
holds by setting 7i(72) = 7i(7); (iii) if A;(72,0) >0 then (11) holds by setting 7¢(7) = 0. Tt
remains to show is that if A;(7,0) < 0 then 7(7) exists in (0, 7%“*). This can be shown using
the intermediate value theorem. Fix i € {a, 3} and 7¥ such that A;(7,0) < 0. By definition
of *, di(72,7,) > 0 for each 7, € [0,7%“!]. Moreover, properties 3 and 4 of AFT imply that
AFT (i (), 7%%) > 0. Tt follows that A;(70, 7%%) = AFT(r*(r), 7%%) + di(Tl?,TaUt) > 0.
Finally, note that A; is continuous in its arguments, due to the continuity of A", 7* and d;.

Hence by the intermediate value theorem, there exist 7¢ € (0, 79%) such that A, (7',9 7)) = 0.
This completes the proof of Proposition 4.

Proof of Proposition 5
First consider a’s problem

* A
Ty = argmax v,(7,0)
#>0

subject to vs(7,0) > v5(0,0) + T°

72 S Taut

We know v;(+;7,) is single-peaked, so the KKT sufficient condition is satisfied. The La-
grangian of the problem is

L(7,1, X2) = va(7,0) + A\ (v5(7,0) — v5(0,0) — TO) + Ao (77 — 7).
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The KKT conditions are

oL  Ov, dvg . oL

97~ o T Mg sl 720752 =0,

v(7,0) — vg(ry,0) — T° > 0, A1 > 0.0 (vs(7,0) — vs(0,0) — T%) = 0,
Ta"t—f'ZO, )\2 207>\2<7_aut_7:)20'

First, note that %(%, 0,0) = %L; = 0 solves party a’s unconstrained utility maximization
problem and implies 7 = 7, € [0, 7%]. Second, Ty, (T°), if exists, is defined as the smallest 7

such that £’s incentive constraint binds, so

vB

52 is increasing at T, (77), that is, 7o (1) < 7.

Further recall that by definition, 7, < Tps.
There are two cases based on the existence and location of 7y, (7°):

1. The problem is infeasible when the constraints lead to an empty set. When 7, (7°)
doesn’t exist on [0, 7%%], that is when T° > wvg(ms,0) — v5(0,0), then B’s incentive
constraint is violated in «’s problem, therefore, a’s problem has no solution. The set
of parameters making the problem infeasible is

T° > UB(Tbg,(D — Uﬂ(0,0).

2. When the problem is feasible, that is when T° < vg(735,0) — v5(0,0):

(a)

When 74 (T°) < Tpy. In this case 7o < Tpp and the monotonicity of vg on [0, 7]
imply vs(7pa(7°),0) < v5(Tpa, 0) < va(Ths,0). Therefore it holds

TO < U@(Tba,()) — Uﬁ(0,0) < Uﬁ(Tbg,O) — Uﬁ(0,0).

If Tpo(T°) < Tpa, the above condition translates into the KKT condition being
interior solution with constraints unbinding: 7 € (0, 7%%) (that is Ay = 0 and
% = 0), and [’s constraint is slack A\; = 0. In this case, the optimal solution is
pinned down by the first order condition of unconstrained problem %(%, 0,0)=0
and thus 7 = 7 if 7 € (0, 7%4). If instead Tyo(T°) = Tpa, the problem is solved
by T = Tpa.

When Tpo < Tpa(T°) < T35, that is when
v5(Tpa, 0) — v5(0,0) < T° < (T8, 0) — v5(0,0).

This condition translates into the KKT condition being interior solution with 5’s
incentive constraint binding: 7 € (0, 7%) (that is Ay = 0 and %—f =0), and f’s
constraint binds A\; > 0 and vg(7,0) — v5(0,0) = T°. To check %5 = 0, we need

or
e Ovg . . e, Ov . .
&+ Ala—f = 0 for Ay > 0, which requires 52 and 8—7? to have opposite signs at

Too(T). Because Ty, < Ty, this requires 7o (T°) € [Tpa, Ts], Which is satisfied in
this case. Hence 7 = T3, (T7).

Next, 8’s problem is solved similarly. With 7,3(75) being defined as the maximum 7
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satisfying a’s constraint in 3’s problem, then %L; is decreasing at 7,5(T°), that is, 75(7°) >

Tha. Further recall that by definition, 7, < T3. There are two cases based on the location
of T(T°):
1. When 75(T°) > 74, that is, when
Ty > v4(0,0) — v4(T08,0),
a’s constraint is satisfied at 7,3 S0 T = Tya.
2. When 75 > Ti5(T°) > 7, that is,
06(0,0) — v (15,0) > Tp
a’s constraint in 3’s problem binds, so 7 = Ty5(T"), with v,(Tys,0) = v,(0,0) — T°.

In conclusion,

Thas if TO S Uﬁ(Tba,O) —05(0,0)
7'ba = fba(TO), if Uﬂ(Tba,O) —Uﬁ(0,0) < T° SUB(Tb[B?O) —Ug(0,0)
no solution,  if 7% > vs(m,0) — v5(0,0)

and

B* %bﬁ(TOL if TO < ,UOZ(O’ 0) - Uoc(Tbﬁv 0)7
T, fry

b Tog, if T° > 04(0,0) — va(7,0)

Proof of Proposition 6

Fix (va, ) € (3,1)%. If T° = 0 and 7, = 0 then Z}% = 1 for each i € {, 5}. In what
follows we rule out this specific case, assuming max{7T°, 7o} > 0.

First, note that the following holds. Let ¢ € {a, 8} be the agenda setter and T° € RT
be the free trade status quo transfer. A switch away from free trade, Zi. = 0, occurs if and
only if each of the following two conditions holds:

1. 73;(T°) exists in [0, 7%%]
2. Ui(Tg*v 0) = Ui(oa 0) - l{i:a}TO + ]l{izﬁ}To

Condition 1 is equivalent to 7° < vg(ms,0) — v5(0,0) when the agenda setter is i = a, and
ensures that there exist a unilateral tariff such that § is willing to accept the switch away
from free trade. Condition 2 means that the agenda setter i € {«, 8} is willing to switch
from free trade to the unilateral tariff 7;* defined in Proposition 5.

Now, consider the problem when the agenda setter is i = a.

o If T° < v5(Tpa, 0) — v5(0, 0) then condition 1 is always satisfied by definition of 75. By
Proposition 5, in this case 72 = 7. Since v4(Tpa, 0) > v,(0,0) by definition of 7,
condition 2 also holds, and hence Z%. = 0.
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o If v5(Tpa, 0) — v5(0,0) < T° < vg(78,0) — v5(0,0), then condition 1 is satisfied, hence
it suffices to check when condition 2 holds for i = a. By Proposition 5 it has 77" =
Tpa (T°) > Ty, and therefore vg(72%,0) = v5(0,0) +T°. Since T° = vg(7*,0) —v5(0,0),
we can rewrite condition 2 as

A (70 (T),0) = 0,

where AUT(7,,(T°),0) = —AFT(7,,(T"),0) is the welfare gain in country A when the
policy switches from free trade to the unilateral tariff 7, (7). Using the expression of
AFT reported at the beginning of the proof of Proposition 4, it is easily verified that

AUT( (TO) 0) >0 <— ﬁ)a(TO) < %T““t
We have two cases.

L If g < 277 then Ty (T°) < 279 follows from the assumption that 7° <
v5(To8,0) — v5(0,0), which guarantees that 7y, (T") < 75 exists. Hence condition
2 also holds and 737, = 0.

2. If instead 7 > % 2 7% condition 2 is satisfied if and only if 7, (T°) < 2 7% which
is equivalent to T0 < vg(g aut () — v5(0,0) since Tpo(T7) is strictly 1ncreasing in
T°. Hence, in this case Zg7 = 0 if and only if 7° < vg(37*,0) — v5(0,0).

e Finally, if 7° > vg(73,0) — v5(0,0) then condition 1 does not hold and therefore
Tes =1,

Given that 7, < min {%T““t, Tbﬁ} the previous results imply that
I3 =0 <= T° < wvg(min {27 75 },0) — v5(0,0).
Consider now the problem when the agenda setter is ¢« = 3. Note that 7,5 always exists,
so Iy = 0 if and only if condition 2 holds.

o If T° < v,(0,0) — v4 (71, 0) by Proposition 5 we have that 77" = 73(T°) < 7,3 and
therefore v,(0,0) — T° = v, (77*,0). Since T° = v,(0,0) — v (7 *,0), we can rewrite
condition 2 as

AYT(75(T7),0) > 0,

and, by the same argument followed above, it has

ut

AYT(7,5(T°),0) > 0 <= 7p(T°) <

OOIN)

We have two cases.

1. If TvB S %Taut then 7_'b,3(TO> 2 aut AUT<7_'b5(TO) 0) > 0 and Ig; = 0.

2. If instead 7,5 > 277" then condltlon 2 is satisfied if and only if 7,5(T7) < 27,
Since Ty3(T°) is strlctly increasing in 7Y when 77 is in the considered range in
this case Ty3(T7) < 27 if and only if T° < v4(0,0) — va(37°,0). Hence, when

3
g > ST o = O if and only if 7° < v,(0,0) — v, (277, 0).

3
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o If 70 > 1,(0,0) — va(7hs,0) then 77* = 75, and condition 2 becomes T° < v3(7ys,0) —
v5(0,0). Hence in this case Zps = 0 if and only if T° < wz(7s,0) — v5(0,0). Note
that this condition is never satisfied for mz > %T““t. In fact, g > %T““t implies
AT (7,5,0) < 0, which means that vg(7s,0) — v5(0,0) < v4(0,0) — v4(7s,0), and
consequently vg(7p5,0) — v5(0,0) < v4(0,0) — va(Tp8,0) < T°.

2, ~aut

We conclude that if 7,5 < £7

IV =0 <= T° < vg(ms,0) — v5(0,0),

. . 2 t
while if 7,5 > 7%

T =0 <= T° < 0,(0,0) — va (27, 0).

Finally note that AY7 (279 0) = 0, which implies v4(0,0) — vo (37, 0) = vg(37%,0) —
’Uﬁ(O, O)
It follows that Proposition 6 holds setting

T : 2 au
T° = vg(min {57' t,Tbg}, 0) —v5(0,0)

for i € {a, 5}.

Proof of Proposition 7

Let 7, € (3,1) and @ € {a,3}. By solving the algebra, one obtains that (i) vs(7s,0) —

Uﬁ(0,0) _ [5(1—"éa6)+7b]2; (ii) Uﬁ(%Tam,O) N UB(O,O) _ ["/b—(l—W:)](l—%); e_md (iii) %Taut > 7y i
and only if v, > 7(1 — ~,). Hence, we can rewrite the expression of T° derived in the proof

of proposition 6 as follows:

_ 2 .
O I

[“/b*(1*7:)](1*’7a) if < 7(1 _ ’Ya)~

Note that BU=1+0) 49 [%_(1_74“)](1_7“) are both strictly increasing in =y, since v, € (0, 1).

96
Moreover, T is continuous in 7, at v, = 7(1 — 7,), since in that case 0 O R e

96
e =(1=7a)](1=7a)
1

= 3(1 — 7,)% Hence T" is strictly increasing in 7.
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