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1 Numbered equations in the model

Eo [u(c1) + v(q1) + u(c2) + v(g)]
B [u(e1) +v(f1) +u(c2) +v(f)],
aa=c=3[1-7)+y2+al (7)) + (h—1)9],
V' (tyL — by +d) (L= k) = p'[rys + (ta+ B)T (v) —d],

V' (tyg —hy+d) = p' [ty + (ta+B)T (y) —d],

Eo {u (c1) [+ (1 =7)al" () = 1]} = 3h [V (fir) + ' (fimr)]
—%p (T +B) N (7) [U/ (for) + v (fom)]

u(@) = v(z)=—(E—-1)a%/2+ &, £>1,
L(y) = 7,

_(5_1)(7y1_h7+d)+€ > 07 Y1 =YL, YH,
—E-[rp+Tatp)y—d+& > 0,
o 1—p—k 7[py2—(1—k)yr]+[p(ra+B8)+(1—k)h]
d, = (f—_l) Tk T ppET o
_ () 1= rom oy thGatA) th]
dn = (g5) 2 + e,

€= 2=V =7) G +) =] (=) = h g = (€= 1) (ris — by +d) |
—plra+8)[¢— (€~ 1) T+ (ra+8)y - d)|.

(558 [(ra+ ) () W/ (Fue) + )] 5 — ' (F) 2 — o) 2] > 0.

N =

d=d°+6v, §>0,

Eo{u' (c1) [h+ (1 —7)al” (v) = 1]} = sh [V (fir) + V' (fim)]
—5p(ra+ )T (V) [V (far) + ' (farr)] — 50k (faz) -

1

(13)

(14)

(15)

(16)



Appendix

A Proofs and derivations

A.1 Derivation of (4) and (5)

Define V' (y1, k, p; d, y) as the value function for the (first-period) government (conditional
on the realization of y;) at the end of Stage 3, taking d and ~ as given. That value
function is a function of the punishment parameter £ that characterizes the tightness of
the stability pact and the probability p that the first-period government will be re-elected.

If 4, = yz, the government maximizes over d > d the function V (yr, k, p; d, ), where:

V(yp k,pid,y) =v [ty —hy+d—k (d—d) + R] + pv [ry2 + (ra+ B) [ () — d].

The first-order condition is:

Uity —hy+d—k(d—d)+R| (1 —k)=p [rya+ (ta+ 8)T () — d]. (17)

Given the properties of v (-), an increase in the deficit d reduces the left-hand side (the
marginal benefit), but raises the right-hand side (the marginal cost), indicating that there
exists at most one solution, which we denote by dy, (7). Further, notice that the optimal
deficit dy, () increases with the magnitude of the negative shock (that is, the lower is yy ),
so that dy, () > d for a sufficiently large variance of the shock to period-1 resources.'
Below (in Appendix A.1.1), we show that such a solution dy, () to (17) indeed yields the
maximum of V (yr, k, p;d,~). Finally, for notational convenience, we denote by V7, the
value function at the start of Stage 3 when 1y, = yy.

If 41 = yu, the government chooses d < d to maximize:

V (ym, k.p;d,y) =v(tyg — hy+d+ R) + pv [ty + (T + B) ' (v) — d] ,

which yields the first-order condition:

V' (tyn — hy +d+ R) = pv' [ry2 + (ta+ B) T (v) — dJ, (18)

where it can be checked ex-post that dj () < d for sufficiently large values of yy. As
above, we denote by Vp the value function at the start of Stage 3 when y; = yp.

Because of the assumption of identical shocks hitting identical countries, R = 0 when
y1 = yg and R = k (d — d) when y; = y;. Using this, we reduce (17) to (4) and (18) to
(5).

Tt is easy to check this numerically in the examples presented in Appendix B below.




A.1.1 Proof that, if d; > d, then d;, maximizes V (y;,k,p;d,7)

Denote by d% the solution to (17) if k£ = 0. Then, by Lemma 3, d} > d;, > d. Combining
this with strict concavity, we have that for all d < d, V (yz,0,p;d,~v) <V (yr,0,p;d, 7).
Hence, the only remaining candidate solution to the maximization problem would be
d = d. Finally, from (17), V (yL,O,p; d, fy) = V(yL,k:,p; d, ’y), while, again, by strict
concavity and the assumption that d; > d, V (yL, k,p;d, 'y) <V (yr, k,p;dr,v). Hence,
Vv (yL,O,p; d, v) <V (yp,k,p;dr,v) and, hence, V (yr, k, p; d,~) is maximized at d = d,.

A.2 Proof of Lemma 1

Differentiating (4) and (5), respectively, with respect to v, yields:

o (fu) (1— &) (%% - h) = " (f) [(m LB (7) - %%] ,
) (G2 1) = o G (e 5)T ) = G2
Hence,
od,, ,
@_'y = hap+ (ta+8)T(v)(1—AL) >0, (19)
8;_5 = hg+(ta+6)T"(v)(1—Ag) >0, (20)
where
_ v" (fi) (1 = k) _ 0" (fim)
M= U= R e o) = 0 ) + po o) 1)
and where
fu = 1y — byt dys foy =+ (rat AT (7) —dy, j = L. (22)

A.3 Derivation of (6)

To determine the optimal reform package v in Stage 1, the government solves the following

program:

ng {2Eo [u(c1)] + 3 VL + Vi } (23)

taking k as given and where we have made use of the result that c; = ¢;. Thanks to the
fact that g% = 0 and gdﬁ = 0 (see (17) and (18), respectively) the first-order condition
L H

for optimal reforms can be written as:

Eo {v/ (c1) [h + (1 — 7)al" (7) — I} + 1 [%+%L;f] —0, (24)
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where

Gk = —' (ryp — by +dp =k (dp —d) + R) +p(ra+ BT (1) ' (far),
Wi = ' (ryg — hy +dy + R) +p(ra+ B) I (1) (fonr) -

Using the cross-country symmetry of the equilibrium and after simplifying, we obtain (6).

A.4 Proof that (6) has at most one solution

The derivative of the left-hand side of (6) with respect to ~ is:

o {30 (1) [+ (1= 7) al” (3) = I 4+ (e1) (1= 7) ol (3) } < 0.

Hence, an increase in 7 reduces the left-hand side of (6). The derivative of the right-hand
side of (6) with respect to 7 is:

% [ (flL ad—L— 1H) M—H—h)]
I’ odr
AT ) m+5) ( N agj ¥
(fom) Toa+6)F (v) — 8—5}

—529 (ta+ B)T" () [V (for) + V" (for)] -

Using (19) and (20), this is written as:

sh{v" (fir) A= Ap) [(ra + B) T (v) = B + " (firr) (1 = An) [(Ta + B) T (v) — h}

v (
! : v (far) An (T + B) I () — h]
3P (TO(—}-B)F (’7){ +o (fQH) Y [(704+6) /(’7) ] }

—ip(ra+ BT () [V (far) + ' (fonr)]

1 , hv" (fir) (1= Az) + 0" (fim) (1 — An)]
= 2lra+HT () —4) [ —p(ra+ BT (4) " (for) Ar + 0" (forr) A ]

—3p(ra+B)T" () [V (far) + 2 (fanr)] -

Using (21) we can further write this as:

ph [ i UNg{lL)v)"(fQLz ) + U;/(flf)l)v/l(ffH) )]
1 [(TOé -+ ﬁ) ' (fy) — h] " (f10)(1—k)+pv”’ (for O (Fre) 10" (fart
: - ! v (f1p )" (for)A—k) v (fr)v" (for)
b (7—04 * 6) d (7) |:v"(f1L)(1_k)+PU”(f2L) v"(le)+pv//(f2H)]

—3p (T + B)T" (V) [ (far) + ' (fanr)]

If £ = 0, this reduces to:



3 2 [ oA (far) | (" (fan)
L [(ra + ) I’ (v) — ] v/q/}(flLl)L-&-;v”(QfgL) + v’i’)(fuligl-&-;v”(QfZH)]

—5p (ra+ B)T" () [V (far) + V' (far)] > 0,

because (Ta+ )17 () > h. By continuity, the derivative of the right-hand side of (6)
with respect to v should be positive also when k£ is positive, but not too large. Hence, the

right-hand side of (6) is increasing in v when k is zero or positive, but not too large.

A.5 Conditions for an internal solution for v

Using (4) and (5), we rewrite (6) further as:

Eo {«' (c1) [h+ (1 — 7)ol (v) — 1]}
[h—(ta+B) T (v) (1 = k)]v' (tyr, — hy +dp) +
[h = (rac+ B) T (V] V' (Tymr — hy + dur) - (25)

NI Nl

An interior solution 0 < v < 0o, requires that both sides of this equation are of the same
sign. For & > 0 not too large, this, in turn, requires that either (i) (ra+ )" (vy) > h
and I > h+ (1—7)al’(y) or (ii) (ta+B) " (y) <hand I < h+ (1 —71)al’(y).? In
case (i), we find the intuitively plausible condition that the total (budgetary) benefit of
structural reforms must be sufficiently large. The second condition in case (i) indicates
that, to make the choice problem interesting, the individual costs of reforms must also
be sufficiently large. Notice that an ambitious reform policy (that is, a higher v when
[ < 0) makes the condition (o + 5)I” () > h less likely to hold and the condition
I > h+ (1—7)al”(y) more likely to hold (and vice versa for a lower 7), indicating
that if an optimal reform package exists, it will most probably reflect a middle-of-the-road
approach. An appropriate choice of the function IV (y) allows to restrict the analysis to the
intuitively plausible case (i), which we do in the main text. Under the conditions of case
(i), the left-hand side of (25) is strictly decreasing in v, while its right-hand side is strictly
increasing in . Hence, if a solution 0 < 7 < 0o to (25) exists, it is unique. Appendix B.1
provides an explicit characterization of a solution v > 0 under weak parameter restrictions
and the assumption that « (-) and v (-) are quadratic and I" () is linear, while Appendix

B.2 provides numerically computated solutions v > 0 when I' () is nonlinear.

A.6 Proof of Lemma 2

Differentiate (4) and (5) with respect to p holding v fixed. We find that dd;,/0p < 0 and
Ody /Op < 0. As the case of the planner corresponds to p = 1 and k = 0, the result follows

for k£ = 0. By continuity it follows also for £ not too large.

2By continuity of all the functions involved, if a solution v > 0 exists for k = 0, there also exists one
for k£ > 0, but not too large.



A.7 Proof of Proposition 1

Let k = 0 and consider (25) for both a partisan government and a social planner (p = 1, in
which case the social planner’s solutions d; and d3; replace dy, and dy, respectively). The
left-hand side of (25) is decreasing in y and in both cases equal for given ~. Taking account
of the effect on the deficit, it is easy to show that the right-hand side of (25) is increasing
in 7, while, for given ~, it is larger under a partisan government than under a planner,
because dr, (v) > d7 () and dg (v) > d3; (v) by Lemma 2 and (7o + 3) T' (y) > h. Hence,
the value of v that solves (25) for the partisan government is smaller than the one that
solves it for the planner. By continuity of all functions involved, the result also holds for
k > 0, but not too large.

A.8 Proof of Lemma 3

Differentiate (4) with respect to k, to give:

6dL adL

V(i) (=) 2t (1) = = () 2

Hence,

ody, . v (fi)

k) A=k o o)

A.9 Proof of Lemma 4

Differentiate (6) with respect to k, to give:

Bo {3u" (c1) [l + (1= ) al’ (3) = I +4/ (e1) (1 = 7) aT" () } §
—3h" (fir) [0t + ] = gho" (fun) [t + ]
+ip(ra+B) T (V)" (for) [(ra + B) TV () G — 2]
+3p (ra+ BT () 0" (forr) [(ra+ B) T (7) 5 — %]
+3p (ra+ B) [V (for) + 0" (fa)] T (7) 5
= 0,

which is equivalent to

Eo {3u” ( 01 [h+(1—7’)al“’(7) 1P+ (¢1) (1= 7)al” (v ()} +
W (ra+B8)" (I (M) " (far) + 0" (far)] + 51 [v”(flL)+U (le)]
+2p(704+5) V' (for) +0' (f2H)] " (v)

= L () +plract BT () (o)) 8
+3 [0 (fig) +p (rac+ B) T () V" (for)] 8dH- (26)

The coefficients of gz, aadkL and 8dH in (26) are all negative. Hence, if aai,j < 0 and 85—,5 <0,
then g—% < 0.

2|



A.10 Proof of Proposition 2

Expression (26) allows us to write:

87 ody, ody
ok~ Crar T (27)
where
o W (1) + p(rat BT ()0 (o)
p(ra+ 5)2 (I (v )) [W" (far) + V" (forr)] + B2 [0" (fir) + 0" (fim)] + F
o V" (fur) + p 70+ B) T’ (3) " (forr)
p(ra+B)* (I (v )) 0" (far) + 0" (forr)] + B2 " (fio) + 0" (fim)] + F
and where
Fo= Bo{u'(e) [h+(1=7)al’ (3) = I + 20 (1) (1 = 7) al” (3)}
+p (tac + B) [V (far) + 0" (farr)] T” (7) < 0.
Hence, Cp, > 0 and Cy > 0.
Further, by differentiating (4) and (5) we have that
8dL 87 GdH . 87
o5~ At Bige o T Buge (28)
where
_ v'(fir) _ h"(f10) A=k)+p(rat-B)T (v)v" (far)
Ar = gumaneardn <0 Br = T UG e Gar) >0,
By = MUm-plotA 00 () o g

"' (f1)+pv” (f2m)

Combine (27) and (28) and solve to give:

@ . CLAL 6dL . AL (1 — CHBH) 8dH . CLBHAL
Gk_ 1—C'LBL—C'HBH7 ok N 1—C'LBL—C'HBH7 ok N 1—C'LBL—C'HBH7

where all expressions are negative if C'; By, + Cy By < 1.
We now show that Cp By, + CyBy < 1 for k > 0 sufficiently close to zero. We bring

the terms Cr, By, and CxgBg both under the common denominator:

{prat 57 (U G0 (Fa) + 0" (o)l + W2 10" (Fus) + 0" (Fum)] + F }
" (fir) (L — k) 4+ pv" (for)] * 0" (fimr) + pv" (fon))

The numerator of the term Cr By, is:



p(ra+ B) I (N V" (far) + W (fip)l [W0" (fi) (1 = k) +p(ra+ ) T (1) 0" (far)]
« " (fir) + po" (fan)]

_ [ RPA=R R ()] +p rat B [T (] [ (for) ] .
- —f—hp(TOz—}-B)F’( )(Q_k)vll(flL)U”(f2L) [ (le)+p (f2H)]

= 21— k)" (fip)]* " (fr) + P (ra+ B) [T ()] " (for)* 0" (fim)
+hp (tac+ B) I (v) (2 = k) 0" (fie) v (far) 0" (fim) +
ph* (1= k) " (A" (far) + P° (rac+ B)° (U (M) [0 (fa2))* 0" (farr)
+hp® (Ta+ B) T (v) (2 = k) v" (fir) v" (far) v" (for) -

The numerator of the term Cg By is:

[p(Ta+ ) I’ (v)v g (forr) + hv" (fim)] [}W” (fim) +p(ta+B) N (7) v (for)]
# [0 (fi) (1 = k) +pv” (far))

W2 " (fir)]” + p? (o + B) [ (N [v" (ferr)* | 1 0 o
+2hp (T + ﬁ) I (’Y) V" (le) " (fQH) [ (fl ) ( ) +p (f2L)]

= K=k ()] 0" (i) +9° (ra+ B)* (1= k) [ (0] " (fer)] 0" (1)
+2hp (o + B) (L= k) I () o" (fum) 0" (for) 0" (fir) +
ph? [0 (fu)]* 0" (for) + 97 (ra 4 B) [T (0] [0 (o) 0" (for)
+2hp? (ra+ B) T (1) V" (fur) v" (far) V" (for)

The denominator of both terms equals:

{ Ta+ B)° )2 [0 (for) + 0" (for)] + B2 [v" (fir) + 0" (fim)] + F}

* | "(flL)( )+pU” (for)] V" (fie) + pv" (fom))
h* (1 —k)[v "(flL)] +h* (1 —k) "(flL) V" (fim) +
hQPU"(flL) "(far) + PPp0" (fre) V" (for) +
= P(Ta+5) (I (v )) ( k) [v" (fir)v” (sz)JrU" (fi) V" (fow)] | 0" (frm) + 00" (fam)]
+p? (e + B)* (T" (7))* [(U"(f%)) V" (for) V" (for)] +
" (fir) (1 = k) + pv” (sz)]




= W (1= k) [ (A" (fin) + B (L= k) 0" (fi) [0 (fam))* +
W2pu” (fue)v” (fa) V" (fum) + B2p [0 (fu)* 0" (for) +
p(ra+ B2 (T () (1= k) 0" (fir) v" (far) + 0" (fio) V" (far)] 0" (frrr) +
P (ra+ B (I (1) | (Fa))” + 0" (o) " (for)| " (fin) +

ph2( )[ (flL)]2 g (fQH)+ph2( k)v I(flL V" (le)
p?" (fip) v" (for) 0" (farr) + W2p*0" (fimr) V" (for) 0" (fomr) +
(Ta+5)2( (M) (L= k) " (fir) 0" (sz)JrU"(flL)U"(sz)] "(for) +

P (ra+ B (U (1) [0 (for))® + 0" (far <f2H>} o (fon

" (fir) (1 = k) +pv" (for)] V" (fimr) + pV" (fom)] F

Hence, we need to show that (cancelling common terms):

"(forr) +

= h2pv" (fie) V" (for) V" (frr) +ph* (1 = k) 0" (f1e) 0" (fru) 0" (fom) +
p*0" (fio) V" (for) V" (for) + 200" (fim) V" (for) V" (for) +
[ "(fin) (L=k) +pu" (for)| V" (fimr) + 0" (for)] F' +
p(ra+B)* (T (1)) (1= k) [0 (fi) v (for) + 0" (fir) " (fam)] 0" (frar) +
P’ (ra+ 5)2 (T (7))2 V" (far) V" (forr) V" (fim) +
P (ra+ 5)2 (I (7))2 (1= k)" (fir)v" (for) 0" (for) +
<
hp (tac+ B) T (v) (2 = k)" (fir) " (for) V" (fimr) +
+hp® (Ta+ B) T () (2 — k)" (fip) v (far) " (forr) +
+2hp (ra+ B) (1= k)" (1) 0" (i) V" (fam) 0" (f1z) +
+2hp* (Ta+ B) T (V) V" (fur) 0" (farr) V" (far) -
We need to show that this holds for k£ not too large. Hence, evaluating this inequality at

k = 0 we have:

" (fir) + " (o)l [V (fru) + p0" (fom)] F +
hQPU" (fr) 0" (for) V" (fra) + ph*0" (fo) V" (fie) 0" (fam) +
p*0" (fi) V" (far) V" (forr) + W2p20" (fru) 0" (far) V" (fom) +
(m+ﬁ) (T (V)"0 (frr) 0" (fum) [0 (for) + 0" (fam)] +
P* (ra+ B)° (T (1) 0" (far) v (fom) [v" (Far) + " (i) +

2hp (o + ) I’ (7) v (fir) v (fim) [U” (for) + v" (fom)] +
th2 (Ta+B) I (7) " (for) v” (for) [U" (fir) + v” (fim)]

9



or

] v" (fim) v’ (f L)+
P (fu) v” (i) 0" (forr) +
2 (for) 0" (forr) +
"(fom) +

= =
[N}
G\
—
=
T
N—
Q\
—~
ok
\h_/v
S

which holds, because all the terms on the left-hand side are negative. Hence, by continuity,

also for k positive, but close enough to zero, C; By, + Cy By < 1.

A.11 Derivation and further evaluation of (14)

The derivative of (1) (realizing ¢; = ¢ is given by (3)) with respect to k is:

Eo {u (1) [h+ (1 = 7)ol (7) = 1]} &
+30'(fae) [ = WG] + 50 () [ — h]
v/ (for) [(ror 4 BT () gt = ] + 3¢/ (fom) [(ror 4 BT () 3t — ]

which, by (17) with £ = 0 and (18), equals:

1-7)al’ () - I} &
1,7 p=1) odp 1 I —hl &
+3v (fiz) P ok T p (ta+B)I" (v) ok
+3V'(fn) [(p—_l) %a + [l (ra+B) I (7) — h] %ﬂ :
Furthermore, by (25) evaluated at k£ = 0, we have that

Bo {u/ (¢1) [h+ (1 = 7) ol () — 1]} 52
= L= (ra+ BT G (i) + ' (fin)] 5

Substituting this into the previous expression, we arrive at:

= (ra+ BT (DI (fir) +0' <f1H>]
v'(fir) [(%1) %L 1 [ (ra+B)T (v }
V' (fim) [(p_l) ody +[ (ra+p)T

L)

> o (7) }
v (fy T "( @ — 8—
N % <%) { ({le)[([(Ta++ﬁ%FF' 8@ - 5— ]
(

]

%b

Q>|®
>

d

8k

Ok
L2) [(ra+ AT () [V (i) + o' (Fn)] 5 = o/ (fre) %k — o' fuar) %0

10



which equals (14), which equals

A
1 (1 L
() 1—CoB,— CyBy
[(ra+ B)T (v) [V'(fir) + ¥ (fim)] Co — V' (f1r) (1 = CuBy) — v'(f1u)CLBH]
The first line of this expression is negative. Hence, the marginal welfare effect of intro-

ducing a pact is positive if the second line of this expression is also negative. Let us work

out one-by-one the terms in the final line of this expression:

(ra+ )1 (v) W' (fir) + V' (fim)] Cr =

(ra+B) (N (fro)+o' (fre)]p(ratB)T (Vv (far)+hv” (f1)] v” (frm)+pv” (fam) (29)
p(ra+B)* (I (7)) " (far)+v" (for)|+R2 0" (fro)+0" (Fu) |+ F V" (fia)+pv” (f20)

Let us work out the numerator of this term:

(ra+ B)T" [V (fir) + V' (fim)] [p (T + B) D" (far) + " (fip)]

(V" (fir) + " (for))

— (ra+ /)T p(ra+ B) TV (fip)v" (for) + h'(fio)v" (fiz) +
p(ra+ B) TV (fia)v" (for) + V' (frm )" (fir)
(V" (fir) + " (for))

= (ta+B8)T"x

p(ra+ B) T (fio)v” (for) V" (fim) + PV (fip)v" (fir) V" (fim) +
p(ra+ )T (fig)v” (far) V" (fie) + b (fre)v” (fin) 0" (fir) +
P (ra+ B) T (fio)v” (far) 0" (farr) + hpv' (Fo)v” (fio) v" (fam) +
P (ra+ B) TV (fu)v" (far) v (fam) + hpt' (frm)0" (fin) v" (fom)

Now, turn to the next term:

—v'(fir) (1 = CyBy) =
—v'(fi) {p (Tar+ 5)2 (PI)2 [W" (for.) + 0" (fomr)] + B2 [V" (fin) + V" (fim)] + F} *
(" (fir) +pv" (for)] + [p (T + B) T () V" (famr) + ho” (le)]2 v'(fir)

{p(ra+ B2 (T2 [ (for) + 0" (for)] + B2 [v" (fir) + 0" (fimr)] + F} " (fim) + pv" (fom)]
(30)

Work out the numerator of this term to give:

—p(ra+ B)° (U0 (fro)v” (for) v" (frr) = p (ra+ B)° () 0/ (fro)o” (fr) V" (fam)
_h2vl(f1L)U” (fiz) " (fim) — h2U,(f1L) [U" (le)]2 - FUI(flL)v” (fim)

—* (1o + B)° (1) 0/ (fi)v" (for) 0" (forr) = 7 (T + B)° (') (fuz) [o" (forr)]”
—ph%/(fm)?f” (fi) V" (forr) — ph2v/(f1L)U” (fim) V" (forr) — pFU/(flL)UH (fam)
+[p(ra+ B)T" (1) " (fan) + ho" (fim)]* V' (fir)
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Now, turn to the final term:

_Ul(le)OLBH =
—V'(fim) [p (T + 8) TV (for) + W0" (fir)] [p (e + B) TV (forr) + h" (fim)]
{p(ra+ BV (T [ (far) + 0" (farr)] + B2 0" (fir) + v (fim)] + F} [ (fin) + pv" (fam)]
(31)

Work out the numerator of this term:

- [p (TCY + 5) FI]2 U’(le)U" (fQL) V" (f2H) — hp (704 + 5) F’”’(le)U” (flL) v” (f2H)
—hp (toc+ B) TV (fr)v" (for) V" (fir) — B2 (fim)v” (fir) v (fim)

Hence, summing the numerators we have:

plra+p5) F’]Q O (fio)v" (for) V" (fim) + b (ta+ B) TV (fip)v” (fir) v (fum) +
plra+p5) F/]2 V' (fia)V" (far) 0" (fie) + b (tac+ B) TV (frm 0" (fro) v (fim) +
PP [(ra+ B) DTV (fio)v” (far) v (f
P l(ra+ 8T "

( u) + hp (ta+ B) TV (fio)v" (fi) v (for) +
7 I(le)U” (f2L)'U

2
forr) + hp (tac+ B) TV (frm)v" (fin) v" (fam)

S
S 3

—p(ra+ B)° (1) (fi)o" (far) o (firr) = p (e B)* () (Fr)o” (fimr) 0" (forr)
=B (frv" (fin) 0" (fum) = B2 (fun) [0 (Fam))* = PO (fro)0” (fun)

—p (704 + 5)2 F,)2 U,(flL)U” (for) v (for) — P2 (Ta+ 5)2 (FI)Q Ul(flL) [U" (f2H)]2
—ph*V' (fi)v" (fi) V" (forr) — PRV (f1)0" (fum) 0" (fam) — pEV' (fi)v" (fou)
+[p(ra+ BT ()" (fan) + 0" (fru))* V' (fi1)

—[p(ra+B) TV (i (far) V" (forr) = hp (ro+ B) TV (fau)0" (f11) 0" (fonr)
—hp (ra+ B) TV (frm)v" (far) V" (fim) — h2UI(f1H)U” (fi) V" (frm)

AA

= h[(ra+B)T" = b (fip)v" (fi) 0" (fim)
Fpl(ra+B) T [(ra+ B) T = hlo'(fun)e” (for) V" (fin)
+h[(ra+ B)T" = AV (fia)v" (fip) v" (fin)
+hp [(ta+ B) T = W] o' (fir)v" (fin) v (fom)
+ [2hp (ra+ AT = p(ra+ B)” () = ph?| V(i )v” (fin) V" (fonr)
—Fv'(fio) [v" (fim) + pv” (fon)]
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= hl(ra+B)T" = bV (fr)v" (fi) V" (fim)
pl(ra+ AT [(rat BT = W (fur)v" (for) " (i)
+h((ra+ B)T" = h V' (fim)v" (fir) v" (fim)
+hp[(ra+ BT = A0 (Fi)v" (fu) v (fan)
—pllra+p)T — h]2 V' (fro)" (frm) V" (fom)
—FV'(fir) " (fir) + po” (fom)] (32)

Because the (common) denominator in (29), (30) and (31) is positive, the marginal welfare

effect of the introduction of a pact is positive if (32) is negative.

A.12 Computations for the smart stability pact
A.12.1 Proof that solution of (16) exceeds that of (6)

Assume that £ > 0 is not too large. We show that if an interior solution for v exists for
(6) and (16), then the solution of the latter exceeds the solution of the former when all
parameters other than 0 are held constant.

The left-hand sides of (6) and (16) are both decreasing and equal for given . The
right-hand sides of (6) and (16) are both increasing in . Then, because for given 7 the
right-hand side of (16) is smaller than that of (6), reform under a stability pact (k,d (7))
is higher than under a pact (k, @ with a fixed reference deficit level.

A.12.2 Effect of k on v

Differentiate (16) with respect to k, to give:

Bo {§u" (c)) (b + (1= ) al’ (3) = [ 44 (1) (1 = 7) ol (1)} 5
—3ht" (i) [=hGE + ] = 5h" (fum) [=hGE + 5]

+50 (T + B) T () 0" (far) [(ra+ B) T (v )az - %ﬂ

+3p (ra+ )T (1) 0" (fan) [(ra+ B)T (7) 5 — 5]

Hp(ra+ B) [ (fow) +0 (far)] T (1) 5

+36v' (fir) + 30kv” (fir) [-hSL + %] = 0.

l

When evaluated at k£ = 0, this is equivalent to

Eo {3 (c )[h+(1—7)aF’(7) I+ () (1 —71)al” ()} + )
(a4 B2 (T () W' (for) + V" (for)] + 31 [v”(fm)+v” (fi)] | o7
+2p(7'04 B) [v' (for) +2' (f2H)] I (v)

)
[hv” (fi)+p(ra+p)T (7) " (f2L)] BdL 4+
10" (frm) +p (rec+ B) I (7) 0" (for)] 5 M—H — 300" (fir)

[
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Hence, we can write 8—2 = C’LadL + C’HadH + D, where C > 0 and D > 0. Hence,

the presence of the final term —2(51) (fiz) in (16) implies an increase in %. As before,

adL AL + BL—’Z and adH = BH%%

A.12.3 The welfare effect of introducing a smart pact

Again, we differentiate (1) with respect to k, but now assuming (15), and evaluate the
derivative at k = 0. Because the equilibrium is symmetric across countries (both in choices

of v and d), we again arrive at (14), which is simplified further as:

L2 [(ra+ B) T (3) [0/ (fin) + v/ ()] 5 — o' (Fur) 2 — o' (fun) 282

Above, we showed that gz‘ 550 = gz‘ s—o T D, where D > 0 and linear in §. The solutions

for 52—, aglj and 83—,? are now given by:

@ . CLAL+D 8dL . AL (1 — CHBH) + DBy, 6dH . CLBHAL+DBH
Ok 1-CrB,—CyBy' 0k  1-C.B,—CyByg '~ 0k 1—CpLBy—CyBy’

Hence, the marginal social welfare effect of introducing a pact equals the original marginal
social welfare effect of introducing a pact (note that with k£ = 0 the evaluation takes place

at the original solution for v) plus a term

s e ess (V' (fiw) + V' (fin)) (ra+ B) T (v) = ' (f1e) Br — o' (f1u) Bu) -
The term preceding the term in square brackets is positive. We can work out the term in

square brackets (evaluated at k = 0) as:

W' (fir) + V' (fim)] (tao+ B) T 0" (fir) + pv" (for)] V" (fim) + 2" (fom)]
— MW" (fir) +p(ta+ B) T (for)] V" (fim) + pv” (form)] V' (fir)
— [ (fim) +p (ra+ B) TV (for)] [v" (fir) + pv" (for)] V' (f1m)

(" (f10)+pv" (far )" (fi)+pv” (f2m)] ’

(ra+B)I" " (fir) +pv" (far)] [
[ (i) +p (Fo+ O T (Jor)
+ (ra+ B) IV [V (fim) + pv" (fam)] [v (flL) + pv” (sz)] V' (fim)
- [hv” (f1H> +D (7'04 + 5) " (sz)] (flL) + pv” (f2L)] (le)

[v'
R+ G I i) 00" (o) >

V" (fim) + pv" (fam)] V' (fiz)
][[U,, (le)+PU (for)] V' (i)

[(ra+ B)T" = h]v" (fir) [v" (fim) + pv" (fam)] V' (fir)
+[(ra+ B)T" = R V" (fim) V" (fir) + pv" (for)] V' (fim)

(" (fr)+po" (f20)][0" (frr)+pv" (fam)]

Hence, the condition for the introduction of a stability pact to be social welfare improving

= > 0,

is more easily fulfilled if the pact is made smart by setting 6 > 0. In fact, because D is
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linear, it is possible to pick ¢ large enough that the introduction of a stability pact can

always be made social welfare improving.?

B (Numerical) examples

In this appendix we provide a (numerical) examples to show that well-defined solutions
exist and that a stability pact may be welfare enhancing or welfare deteriorating, depend-
ing on the parameter values. We start with an example where I' () is linear. Then, we

turn to the case where I" () is nonlinear.

B.1 Linear-quadratic example

The example is based on the following functional forms:

u(z) = v(xr)=—(E—-1)2?/24+Ex, € > 1, (33)
L) = (34)

Hence, I" = 1. Given that the first-order derivative is — (£ — 1) z + &, this requires that
x < &/ (€ — 1), so that marginal utilities are always positive. Hence, in terms of our model,

this requires that

-1ty —hy+d)+¢ > 0, v1=vyr,ym, (35)
— &= [rya+ (ta+B)y—d +& > 0. (36)

Further, define € such that I = h+ (1 — 7) al’ + ¢, where € can be made arbitrarily small,
if necessary.
The government’s first-order condition (4) in Stage 3, when y; = yr, is now written

as:

=€ =1 (ryr —hy+d)] (1 =k) =p[§ = (£ = 1) (T2 + Tay + 7y — d)] &

—p— Tlpy2—(1—=k T 1-k)h
dr = () sk + Time=URultlrat A1+ Aty -
From (5) we find:
di = (gj—_l) ﬁ + T(py2_yH)"'11‘g;l_J}(77‘a+[8)+h}ry' (38)

31f for k = 0, d > d when 3; = 1, then the introduction of a pact does not push the deficit into the
range where sanctions are not applied, the reason being that we consider a marginal increase in k& which,
by continuity of all functions involved, has only a marginal impact on v and, thus, on the threshold deficit
level.
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In the following, we denote by d the expected deficit level, d = (dr + dp) /2, and by 7
the expected first-period income.

The government’s first-order condition (6) in Stage 1 is rewritten as:

€= 3E=DI0=7) G v +an)+ (=D [(h=D+(1-7)a]
nle= =0 (-t +d)] - pra+8) [ €= 1) (ro+ oy + fy—d)] &

(A—T)a+p(ra+p)—1]—
Te-D{(h—-D+1-7)a](1=7) (G +y)+[(h—1)+ (1 —7)a)*~}
= (£-1) [p(erﬁ) (TszrToerﬁv—J) —h(rgl—hwrd)] &

§lA=7)a+p(rat+p)—1]—

E=D{[(h=D+A=7)a] (1 =7) (0 +y2) +2p(Ta+ B) Ty2 — 2h771 }

B B %[((h—[)—i—(l—T)oz)2+2p(7'oz+ﬁ)2+2h2]7
- 1)[ Ch+pratB)d ]@

Elp(ra+p)—h—el -

L= {1 —7) (G +12) + 2p(ra + B) Tyo — 2h7 i}
e [ 3[E+2p(rat B+ 207y
= G 1)[ Chtp(rat B)d ]
Hence,

— 9 & plratf)—(h+te) + e(1=7) (J1+y2)+2h7i1 —2p(ra+B)rys+2[h+p(ra+B)ld
VT e 24 2p(ra+B) 202 <2+2p(ra-+F)>+2h?

We compute the solution for v when we evaluate d at k = 0. If an internal solution

v > 0 exists, then, by continuity, there also exists an internal solution v > 0 when £k is
sufficiently small. When k£ = 0, then

7_(_& \1=p | t(py2—g1)+[p(ratB)+hly
d= (§—1> 1+p - . 1+p )

Substitute this into (39), which then becomes:

Elp(ra+p)—h—el -

1

2 (€= D=1 =7) (%1 +y2) +2p(ra + ) Ty2 — 2h741 }
_ -1 52 +2p(ra+B)° +2h% y }]@

—[h+p(ra+ B)] [(é) (ﬁ) i T(pr_gl)‘g[i;Ta"Fﬁ)‘Fh]V
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13 [p(ToH—B) h+(h+p(ta+p)) <1+p) —8] +
(6 — 1) { leeplrasletone i) 4 (1 — 7) (G + o) — 2p (T + B) Ty + 27 }

(€—1) [€2+2p(704+5) +2h? — 2%}7@

N =

N|—=

5[%(7a+ﬁ—h)—5] +
€-1) {2 atprat e i) 4 e (1= 7) (i + y2) — 2p (T + B) Ty + 2th1}
(€-1) [+ (ra+B—h)|

Some rewriting yields the following solution (for the case of k = 0)

N [—=

N =

,2(rat B—h)[E—5E -7 +1)] —c(+p)[€-5(E -1 —7) G +y)]
-1 [(1+p)e2+2p(ra+p—h)’] ’
which is positive if ¢ is not too large and 2 57 (U1 +¥y2) <&/ (£ —1). This assumption seems

reasonable, given that the marginal utilities of consumption and public spending become

"}/:

zero when they equal £/ (£ — 1).

Let us now check whether the introduction of a pact is welfare enhancing. For conve-
nience, set h = 1. Hence, (32) becomes:

[(ra+ B) = o' (fir) (§ = 1)* +p(ra+ B) [(ra + B) — 1o/ (fir) (€ — 1)°
+(ra+B8) =1 (fin) (€ = D* +pl(ra+ B) = 1]/ (fir) (€ — 1)°
—pl(ra+8) =120 (fir) (€ = 1)* + (1 +p) FV'(fir) (€ — 1)

The sign of this expression is equivalent to that of:

14+2p—p(ra+p) — #52 V'(fir) +

1 +p(ra+ BV (fin)

For (ta+ pB)I" = (ta + [3) sufficiently close to 1 and e large enough, this expression is
negative, in which case the introduction of a pact is welfare improving.

A proper solution also requires that the selected level of structural reform is positive
and that the marginal utilities of the government under low and high income are positive.
For example, setting y;, = 0.75, yg =1.25, yo =1, 7=05, h =1, a = =0.75, p = 0.5,
e = 0.02 and ¢ = 3, yields the outcomes d;, = 12.61, dy = 12.45 and v = 11.71. A check
on the marginal utilities from public and private consumption showed that these were
all positive. Further, the conditions (tao+ 5)I"(v) > hand I > h+ (1 —7)al” () are
fulfilled for these parameters and this solution. Finally, the marginal social welfare effect
from the introduction of a pact is negative in this case.
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B.2 Non-linear - quadratic example

We retain specification (33) for u (.) and v (.) and assume that I'(.) is of the format:
['(y)=17 0<g<l. (40)

Solving for (dr,dp,) is easy in this case, because the first-order conditions (4) and (5)
for public debt again yield the explicit solutions (37) and (38) for d;, and dy, respectively,
which are linear in . Substituting these into the first-order condition (6), we are left with
an equation that only needs to be solved for v. We do this with a simple program written
in Gauss (available upon request from the others).

From the linear-quadratic example we retain the parameter values y;, = 0.75, yg =
1.25, 4o =1, 7 =05, a = = 0.75, p = 0.5, £ = 3. Assuming further that h = 1.1,
q = 0.5, I = 1.5 and setting k = 0, we obtain the following outcomes: d; = 0.690, dy =
0.523, v = 0.247. A check on the marginal utilities from public and private consumption
show that these are all positive. Further, the conditions (ra+ 8)IV(v) > h and I >
h + (1 —7)al”(v) are fulfilled for these parameters and this solution for . Finally,
expression (32) is negative in this case, indicating that the marginal welfare effect of
introducing a pact in this case is positive. Setting ¢ = 0.99, yields v = 0.174 and produces

a negative marginal welfare effect from the introduction of a stability pact.

C Extension: second-period punishments and uncer-
tain sanctions

The model is the same as before, except that we now allow for both first- and second-
period sanctions (represented by punishment parameters k; and ko, respectively), as well as
uncertainty about whether sanctions will be applied (this uncertainty is only resolved after
deficits have been selected). In the case of an excessive deficit, sanctions will be applied
only with probability 7. If they are applied, then they are applied for all countries. If
they are not applied, then they are applied for none of the countries. We work backwards
again, starting with the solution for public debt.

If 3, = y;,, the government maximizes over d > d the function:

o [tyr —hy+d—ki (d—d) + Ri] + (1 — m)v(ryL — hy + d)
+pmv [Ty2 + (ta+ B)T(v) —d — ko (d — d) + Ry)
+p(I=m)vlry, + (ta+ ) ' () —d],

where ¢ = (k1, ko, m) and 0 < k; < 1,0 < ky <1and 0 < 7 < 1. Further, R, and R, are
the rebates in the first and second period, respectively. The first-order condition is:
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7T’Ul [TyL—h’7+d—]<f1 (d-d)*i‘Rﬂ (1—k1)+(1—7r)v'(TyL—h’y+d) (41)
prv’ [ty + (T + B)T () —d — ka (d — d) + Re] (1 + k2)
+p(1 =m0 [rye + (ra+ B)T (7) — d.

If 4, = yu, the government maximizes over d < d the function:
v(tyg —hy+d+ Ry) +pulrye + (ta+ )T (v) —d+ Ry .

The first-order condition is:
V' (tyg — hy +d+ Ry) = pv' [ty2 + (ta+ B) T (v) — d + Rs]. (42)
Using that, as before, in equilibrium, fines and rebates cancel (both of them are zero when

y1 = yu), the first-order conditions reduce to:

' (tyr —hy+d) (1 — k) + (1 —m) o (tyr, — hy + d)

= prv'[ry2 + (ra+ B) T (y) — d] (1 + k»)

+p (1 —m) v [ryo + (ta + B) T (v) — d] (43)

V' (Tyr — hy +d) = pv' [tya + (Ta+ B)T (y) — d] . (44)

Denote the value of the government’s objective function at the start of Stage 3 when

y1 = yr (when y1 = yx), by V7 (by V7).
By differentiating (43) and (44), we obtain the analogon of Lemmata 1 and 3:

Lemma 1’°&3’: for a given value of v, we have that

odr, v’ (f11.) < 0: 2L — v’ (far) <0
Ok1 V" (fiL)(A=mk1)+pv” (far)(1+7k2) ? Oks v’ (fir)(1—mk1)+pv”(far)(1+mk2) !
odp, k1v'(f11,)+pkov' (far) <0
or v (fir)(1—7nk1)+pv" (for.)(1+7k2) )
ody _
oy

while, trivially, dy is not affected by any of the stability pact parameters. Further,
AN, + (ta+B)T (v) (1 = \}) > 0 and Bg—f =h\y + (ta+ B) T (v) (1 — Ny) > 0. Here,

" (f1m) (45)

)\I — U”(flL)(l—ﬂ'kl) )\l —
L = v (fi0)(A—mk1)+pv" (for)(A+mk2)? “H = 0" (fia)+pv" (f2m)’

while fir, far, fim and fom are again defined by (22).

Let us now turn to the choice of the optimal reform package. The government maxi-

mizes:
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Max {QEO [ (c1)] + 4 [Vg/’ + V;f] } , (46)

Using the first-order conditions for public debt (43) and (44), we can write the first-order
condition for v again as (6). Once more using the first-order conditions for public debt,

we can now rewrite (6) further as:

Eo {u (e1) [h+ (1= 7) al” (7) = 1]}
[h=(ra+ BT (7) (522 | (rye — by +du) +
[h—(ra+B)T ()0 (ryn — hy + du) (47)

1
2
1
2

The lemma corresponding to Lemma 2 now becomes:

Lemma 2’: If k; and ko are not too large, then for a given level of structural reforms

the deficit under a partisan government is always larger than the socially-optimal level.

This lemma was obtained by differentiating (41) and (42) with respect to p and ob-
serving that the deficit is decreasing in p. The proposition corresponding to Proposition
1 becomes:

Proposition 1’: If the stability pact is not too tight (i.e., ki and ko are not too large),
then a partisan government provides a suboptimally low amount of structural reforms

compared to the social optimum.

Differentiating (6) with respect to 6 = k; and ks, we can establish the analogon of

Lemma 4:

Lemma 4’: If a stability pact is effective at reducing the deficit, it also leads to less
ambitious structural reforms, as one can write 0v/00 = Cr, (0d/90) + Cy (0dy /00) < 0,
where 0 = k1 or kg, and where C, > 0 and Cy > 0.

The expressions for C'p and Cy were already given above.
Differentiating (43) and (44), we obtain:

L pAp B E AL, Bl
ok, | T PLgpo gp, T A2t Brg
GdH 87 GdH 8’7
- _ B, == _B,—L
Ok, Bok,” Ok, Aok,

where By was already defined above and where:

_ v’ (fir) _ pv' (for)
A = s Ry <O A = wrmasmy i D < O

BY = " (f1n) A=mk1) +p(I+mks) (ra4-B)T (v)v" (for.) >0
L v (f1L)(A—mk1)+p(1+mk2)v” (far) ’
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ﬁ - WCLALl 8dL .m (1 — CHBH) ALl GdH - WCLBHALl
ok,  1-CyB; —CyBy’ 0k 1—-0pBf—CyBy 0k 1-C.B:—CyBy’
67 WCLALQ 670[,; . s (1 — CHBH) AL2 adH WCLBHALQ

Oky  1-CyB; —CyBy' 0ky 1-CyBif—CyBy 0ky, 1—CpLB:—CyBy

If ky = ko = 0, then Bj is equal to By, with £ = 0. Hence, for k; and k9 sufficiently small,
CB} +CyBy < 1, so that we can also state a proposition corresponding to Proposition
2:

Proposition 2’: Assuming that the pact is not too tight to start with (i.e., ki and ko
are not too large), a further tightening of the pact (i.e., a higher ki or ky) in equilibrium

leads to a lower deficit as well as less structural reforms.

Finally, the welfare effect of the introduction of a pact can be established in a manner
analogous to the one we applied above. The derivative of (1) with respect to 0 (0 = k1, ks),

when evaluated at k; = ko = 0 is:

L) [(ra -+ B)T (1) [0/ (fiz) + 0 ()] 5 — /(i) 2 — o' (furr) 20
l—p) TArLy §

1-C.B, —CyBy
[(ta+B)T () W' (fi) + V' (fiu)] Cr — V' (fiz) (1 — CuByu) — v'(fin)CrBal,

where Arg = Ar; when 0 = ky and Arg = Are when 6 = k5. The term in the final line
of the above expression is the same as in the case analyzed in the main text. Hence, the
conditions for the introduction of a pact to be social-welfare enhancing remain the same

as before.
Let us now turn to the smart pact in this case. The first-order condition for v now

becomes:

Eo {u' (c1) [h+ (1 = 7)ol = I} = 5h [V (fir) + ' (fim)]
—3p(ra+ B) T [V (far) + ' (for)] — $70k1v' (f1r) — $70pkav’ (far)
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Differentiating this expression with respect to 6 (6 = ki, ko) and evaluating at k; = ko = 0.

Bo {5u" () [h + (1 =) al" (7) — I]° + ' (e1) (1= 7) aI" ()} + )
2p(m+5) (T ()) [v" (for) + 0" (foarr)] + 51 [v" (f2 )+v”(f1H)] a0

+ap(ra+ B) [V (for) + 0/ (sz)] I ()
= 3" (fir) +p(ra+ BT (1) V" (for)) G +
%[hv"(fu1)*‘p(7f¥+'ﬁ)Iv(7)U"(f§H)]8dH Py,
where Py = %W(SU’ (fir) when 0 = ky and Py = %W(SP'U/ (for) when 60 = k. Hence,
a =% + Dy (§ = ky, k). The solutions for 21, 2dL 9 0y ~9d 54 adH are

90(5>0 — 90 (5=0
now given by:

Ok1’ Ok1’ Oki’ Ok’ Oko

ﬁ o 7TCLAL1+Dk1 % - WALI(I_CHBH)J"DleZ odyg WCLBHALI‘FDleH
oki —  1-CpB;—CyBp’ Ok1 1-CL B} —CyBpu ) 0ky —  1-CrB;}—CuBp
ﬁ o 7TCLAL2+Dk2 % - WALQ(I—CHBH)+D]€2BZ odyg WCLBHAL2+DI€2BH
Oka ~—  1-CpB;—CyBp’ Oky 1-CL B} —CyBpu ) 0ka —  1-CrB}—CuBpg

Hence, the marginal social welfare effect of introducing a pact (i.e., marginally increasing
ki or ko, while evaluating at k1 = ky = 0) equals the marginal social welfare effect of

introducing a non-smart pact plus a term

s et e (0 (fin) + V' (fin)) (ra + BT (v) = o' (1) Br — o' (fi) Bul ;- 0 = Ky, ka,

which was earlier shown to be positive. Here, we have again used that B} at k& = ko =0

equals By, at k= 0.
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