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1 Omitted Proofs

1.1 Proof of Lemmal

Let 7’ = 0 and consider two vectors a; and af that differ only in transfers. We know that

debt issuances {bi} are the unique solution! to the system

N
.1 by ,0
_Zl—l ;\12((11 )> foralli

qu’ (Y —aj1 + qbip (a,0)) = o’ (Y

We can then see that if {b; (aj, 0)} solves the system given a; then
/ 1 !/ .
bir (al,O) =bi (a,0) — a (Tﬂ + Tﬂ) for all i

solves the system given a; and leaves public good provisions in period 1 and 2 un-
changed. Hence the value is unaffected by transfers in period 1 when 7t = 0. A straight-
forward extension of these arguments implies that this result holds more generally for
any two sequences a; and aj such that }_ fay = Y fal;. Q.E.D.

ITo see this note that the solution satisfies bi» — b1y = 1/qAa; where a; = [a;; — a1] and

A .
, B, [ T (bt %)
qu’ (Y —aq1 +gbyp) = N Y— N

Since u’ is strictly increasing there is a unique by that solves the equation above.



1.2 Preliminary results for proof of Proposition 1-4

For the following proofs it is useful to define the value of enforcing for the optimizing
type if the posterior equals 7’

N

w (b, ) =Y % [u (Y —bir =Vl 5y + abiz (by, “')) (1)
i=1

+ BW, (bz (b1 +¢H{b11>5}’ﬂ,)>}

and the the value of non-enforcement

N
W (by) = Y 5 b (Y by + abia (b, 0)) + BWs (b (b1, 0))] @l
i=1

To prove Proposition 3 we use the following two lemmas:

Lemma 1. As N — oo, the continuation equilibrium in period 1 given inherited debt by and
posterior Tt is such that:

1. If7'[ > 0, limn_ o bin (b1,7'[) —bp <Y,

2. Ift=0, limN%mZiWﬁYand
1 bip (b1,0)\ q , by
]&gI;oNu (Y ; N —Bu (1+q)Y ;N > 0.

Moreover, limy_so Vi1 (b1,0) = w (Y (1+q) —bq) + Bu(0).

Proof. We know from the text, equation (6), that along a symmetric equilibrium outcome,
it must be that

qu’ (Y — by + qbia (b, 1)) = prew’ (Y — b (by, 7)) + B (1 - 71) S (Y— W)
whenever ) _:biy (b, ) /N <.

Consider part 1 and let m > 0. Clearly, for each finite N, bj < Y due to the Inada
condition and so the Euler equation above holds. Suppose by way of contradiction that
biy (b;,m) — Y as N — oo. Then the right side goes to co while the left side goes to
qu’ (Y — by + qY) which is finite. This is a contradiction.
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Consider part 2 and let 7t = 0. For all finite N, because of the Inada condition, it must
be that } ; bip/N < Y and so the following Euler equation must hold:

~2ibo (bllo))

S ©)

1
qu’ (Y = b + gbiz (b1, 0)) = B’ <Y
Suppose by way of contradiction that M — By < Y. Then the left side converges
to a positive number, qu’ (Y (14 q) — by), while the right side converges to zero. This is a
contradiction. In particular, since the right side is identical for all 1,

b
Y —biy1 +gbip (b1,0) = (1+q) Y — %
Therefore, it must be that
lim lu’ (Y— M) — %u’ (Y —1bi; + qY) .

N—ooo N N

It follows that, if the posterior equals zero, the value of a continuation equilibrium is

u(Y(14+q)—b1)+pu(0).

Lemma 2. Suppose = 0. Then for all i,

. 6b]~2 (bl p 0) 1
i by q
j#1
Proof. Step 1:limn_, Gi1 (m=0) =0.
We know from Lemma 1 in the paper that if m = 0, the equilibrium allocations are iden-
tical whether or not there are transfers by the central government in period 1. In the case
in which there are transfers T;; = bj; — ) _; %bil, the first order conditions for b;; and b

respectively are

1 obly
W (6i0) g = B | yu' (Gu) + o’ (G) Y 2 @
jA
W (Gu) q = L’ (Go) ©)
1 N 1



where the superscript tr denotes outcomes with transfers. Therefore
"(Gy
obj;  u'(Gy) 4~/ (Gy) ~ u(Gyp) 4 —u/(Gy) B E’EGE%% -N ©)

; b7~ pu'(Gp) N (Gu) q q

We know from Lemma 1 that limn_,+, Gip (0) = 0. Now suppose by way of contradiction
that limn_,o Gi1 (0) > 0. Then from (6) we see that

lim ob; U/ (Gy)

N—co 7 abH - Bu’ (Giq)

>0

Next, we can combine (4) and (5) to obtain

abl
obj]

u’ Gi
u' (Gy) q = B—(N 1 1+q z
j#L

(7)

"G
If Gi1 > 0 then the term # converges to zero as N — oo, while the argument above

establishes that the limit of q 3 ; 4; % is finite. Therefore, as N — oo, the right side of (7)
converges to zero while the left side is finite. This is a contradiction. Since the equilibrium
outcome with transfers in period 1 and the one without are equivalent when 7t = 0 then
limn 00 Gig (m=0) =0.

Step 2: limn 00 Z#i %21’0) = —%.

Now consider the case in which there are no transfers in period 1. In this case the first
order conditions imply that

'(Gy
objz (by,0,N) u/(GiO)gﬁﬁ_u‘/(Gil)N _ (u/(GiO)%_u/(Gil)> _ E/EGiO%

; obig B Bu’ (Gip) Nu’ (Gi1) q

Since we just established that limy_, o, Gi1 = 0 and by the Inada condition limg_,ou’ (G) =

w(Gig)q _
uw(Gy) B

i}

oo, taking limits on both sides of the above equation yields the result since limy_,
0.

[

Lemma 3. If by = {by1} is degenerate in that by = bjq for all i,j then limy_, o %w < oo.

Proof. By applying the implicit function theorem to (6) in the paper we obtain

Obyp (by,0) BNAU (Y —bip (by,0))

O [q?u (Y= by + gbia (b1,0)) + u (¥ —bia (by, )




SO

1 9bip (by,0) _ (1 1) Bau’ (Y =Dy (by,0)
N [qzu// (

Nooom Y —b1+ qbiz (b1,0) + fu” (Y —biz (by, 7))
As N — oo, the above converges to

BN Z]7é1 (O)
q2w (Y= by + qY) + pY

We know from Lemma 1 that the numerator B% Z#i u’ (Gjp) converges to a finite num-
ber. If B converges to a finite constant or zero then the denominator converges to a
finite number and this the fraction converges to a finite number. If it converges to co then

dbis(b ..
the above converges to zero. In both cases, as N — oo, % blza(ﬁl’o) converges to a finite

number. O]

Lemma 4. i) For all w, w® (-, ) is continuous and differentiable.
ii) For all b, for 7 small enough, w® (b, -) is increasing in .

Proof. For convenience, rewrite (1):

w® (b,m) = Z% |:U(Y_bi+qbiz (b, 7)) + Bu (Y

i

. Zi biZ (b/ 7-[)):|
N

Part i). The fact that w{ is continuous and differentiable in b follows from continuity
and differentiability of u and b,.
Part ii). Consider the derivative with respect to 7

dwe (b, 17 , . b /(Gia) Y ; b (b,
w* ﬂ)zzﬁ{qu (Guy) anz_ﬁu(NZ) > 672(( ﬂ)}

While we cannot sign this term in general, at T = 0, since qu’ (Gi1) = %u’ (Gi2), we have

aw ab_lz u’ (Giz) (N — 1) 632
=P Z om =P N N om
j#
where B, = ) ; byy and so if % <0, then 2 6(71 W)

We now show that B, (by, ) is decreasing in 7 for 7t small enough. Recall the first

order condition in period 1, equation (6) in the paper, rewritten here for convenience:

u (Y— Z)-Nbiz>
N

qu’ (Y —bi1 + gbip) = B’ (Y —bip) + B (1 —m) (8)



First define

Ai = |—pmu’ (GH) — P (;;] ™y (Giz) — qu” (Gil)} >0
2N
a; = mAl >0

where Gf, = Y —bj,. Using the implicit function theorem we have

1—
Aidbiz = (MZ—NH)U,N (Gi2) db,iz — AMuidT[
and so
aba . 1 —AMUi n u” (GiZ) —AMU.,i
o 1 _w(Gu (G ) Ay a; A
ai a_j
Next, we have
0B, 1 —AMU; . u” (Gg) —AMU,,
on 1_ u”(Ggo) u”’(Gno) As as As
as an
1 “AMU,  u (Gra) —AMU;
_I_ " 1 —l_
1— u ElGSZ) u ElGnZ) ATL an ATI

At =0,

Ai = {-%u” (Giz) — qu” (Gil)] =A>0

4
CliZ—Ai=(1>0

8

Therefore evaluating % at T = 0, we obtain

dB, 1 u” (Gn2) | 1

an [_1 Ve G | a | A AMUs+AMUG

a a
We know that .
|G WG] !
a a

©)



and

u” (GnZ) _ u” (GnZ) > 1
a W (Gra) — g4 (Gry)
Therefore ,  (Grp)
u n2 o
"] WG uG) <—-1+i=0
a a

Next, notice that

AMU, + AMUy, = B 1/ (Y —bg) +1/ (Y —bpy) — (v_ bsz + by +bn2ﬂ

2

Clearly, if A = 0 then AMU; + AMU,, = Bu’ (Y —bg,) > 0. Thus, by continuity, AM U, +
AMU,, > 0if A is small enough.2 Therefore, for 7t close to zero, % < 0 because all three

terms in (9) are positive. [

1.3 Proof of Proposition 1

Assume first that the local governments expect that the central government will not make
any transfers in period 1 and will mutualize debt in period 2 with probability 1 — 7. We
will denote the proposed equilibrium outcome with a superscript “no-rules.” The opti-
mality condition of problem (10) in the paper and the envelope condition from problem
(5) in the paper imply that debt issuance in period 0 satisfies (13) in the paper and the
debt issuance in period 1 is bjoTules = by, (proTules g7,

We now study the incentives for the central government to implement positive trans-
fers in period 1 on-path. First we show that it is optimal not to make transfers if A small
enough. Fix some 7t > 0. Clearly, for A = 0, the central government strictly prefers to not
transfer due the reputational benefits because the inherited debt distribution is degener-
ate. By continuity, for A small but positive, it will also strictly prefer to implement zero
transfers and enforce the constitution.

Next we show that it is optimal not make transfers if 7 is small enough. Fix some
A > 0. We now show that even though the central government faces a non-degenerate
distribution of debt {b1°™es} in period 1, it does not have incentives to implement posi-
tive transfers if 7t is small enough. Define the difference between the value of enforcement

if 1’ = 7 and not for a central government that inherits debts b1oTes () = {prorulesl a5
W (n) = w® (brllo—rules (7) 7.[> —wne (brllo—rules (ﬂ)>

where since there are no fiscal rules we set 1p = 0 in the definition of w® in (1). Note that

"

2One can prove the same result for arbitrary A if u””’ > 0.



for an equilibrium with enforcement to exist, it must be that W () > 0. Since the utility
and policy functions are continuous in 7t, W is continuous in 7t. Moreover W (0) = 0 so it
is enough to show that W’ (0) > 0. Differentiating W we obtain:

dw* (b?o-rules (7T) , 7.[) dwne (blilo—rules (7.[))] ab?lo—rules (7.[)>

W/ (ﬂ) - Z < [ abﬂ B abﬂ o

i
dwe (b?o-rules (7.() , 71)
or

Evaluating the expression above at m = 0, using that w™® (-) = w®(-,m=0) when{ =0
and so dw*® (bIoTUes (0),0) /dby; = dw™e (bIOTUles (0)) /by, we obtain

dwe bno-rules 0),0
W’ (0) = w(laﬂ 0) )>O

as desired. That w* is increasing in 7t for 7t close to zero is established in Lemma 4 part ii).

We are left to show that an individual government has no incentives to increase its
debt and force the central government to make a transfer. Suppose local government i
chooses by; > bTUles to induce the central government to make a transfer to region i in
period 1 with some positive probability. The value for the best deviation for such local

government is:

VY = maxu (Yig + qbu) + B |7+ (1—71) o (7, bir, b5 ) | Vig (b, b5, ')

by
FB01 ) [10 (b, 05) | iy (b, 67, 0)
subject to

Let V; be the value along the conjectured equilibrium and AV; = V; — V{iev. At =0 Note

that by construction, b1°Ts solves (10) in the paper or
Vi = ngaxu (Y+gbip) +
il

+ Bm [u (Y —bi1 + gbiz ((bu, bll(iirules> / ”)) + Bu (Y —bi ((bﬂ, brl?irules) , ”))]
v b (b, brorles) ) >]

+ B (1 — ’7'[) [u (Y— bﬂ + qbiZ ((bﬂ, brloiirules) ,7'[)) + Bu < N
Note that for m = 0, AV; = 0. Now suppose that 7 > 0. Notice that as N gets large, bi;
needs to increase in order to induce the central government to make a transfer. In particu-
lar, for any finite bi;, as N — oo then, eventually, w® (b, bR s, 1) > wne (byy, broules),



This is because

lim (we (bﬂ, br_lci)-lrules, 7.[> — whe <bi1/ br_1ci)—1rules>>

N
(0 a9 ) (b () )
— Ju (Y= By 4 gby ( (b, b2 ,0) ) + Bu (Y by ( (b, 225) ,0) ) |

>0

As a result, a necessary condition for w™® (b, bP97TUS) > we (byy, bR, 1) as N — oo
is that bj; — oo which violates feasibility when facing the commitment type. For each
7t there exists N (71) such that for N > N (71), the deviation is infeasible. And so for N >
max, N (71), the constructed outcome is an equilibrium outcome.

We are left to show that such an equilibrium is unique (among symmetric pure strat-
egy equilibria). First, fix some A > 0. Suppose there exists an interval (0, 7t;) such that for
all T € (0, 1y ), there exists an equilibrium in which the optimizing type implements posi-
tive transfers with strictly positive probability. Then, it must be that W (7r) < 0. However,
this contradicts our earlier argument that W (7t) > 0 for 7 sufficiently close to zero. As a
result, an equilibrium in which o > 0 cannot exist for 7t sufficiently small.

Next, fix some 7t > 0. We know that for A = 0, in any symmetric equilibrium, W (7r) >
0. Therefore, by continuity this inequality will continue to hold for A sufficiently small by
positive. As a result, an equilibrium in which o > 0 cannot exist for A sufficiently small.
Q.E.D.

1.4 Proof of Proposition 3

We first show that under our assumptions, there exists a unique equilibrium with no
enforcement if 7t is sufficiently small.

To this end consider first the problem a local government i that expects that i) other
local governments are going to violate the fiscal rule, ii) the optimizing type central gov-
ernment is not going to enforce the fiscal rule punishment in period 1. Consequently,
local government i expects to learn the type of the central government in period 1. We
will denote the proposed equilibrium outcome with a superscript “rules.” The problem

for the local government at time 0 is then:

Q (1) = maxu (Yip + qbyg) + BriVig ((bil +p, brules |- 11)) ,1) FR(1—mV, ((bﬂ, bglfS) ,o)

bis

where b™ > b is the debt chosen by the other local governments and b1 is the solu-



tion to the problem above and bi"les = (briles, prules) The optimality condition is:

OViq (biules +P, 1)
0byg

dVip (bfHles,0)
Obyy

qu/ (YiO _ qbrules> — Bm —B(1—m)

and using the envelope conditions for Vj; (bﬁules +1, 1) and Vj; (bﬁ“les, O) we obtain

qu ( 1()_’_qbrules) _ BT[U,/ (Y ( rules_i_ll)) +qb (inUIeS+1|), 1)) (11)
1 (Y b (470
Y N bp (b1es,0)\ X 1 dby, (bIHes,0
+p2(1—m)u <Y— j=1 JzN 1 )j_lzjﬁﬁ ]Z(ablﬂ ),

which is equation (14) in the paper. Note that for A small enough, b%!¢s > b for all 1.
We now show that for N large enough and 7 small enough no individual local gov-

ernment has an incentive to deviate from b{‘lﬂes and choose b;; = b to attain value
Q(m) = (Yo +qb) + B |7+ (1 -7 o (5, b ) | Vig (B, br4, )
+B(1-m) [1- 0 (mb,b) | Vir (B, b7, 0)
First notice that as N — oo,
w® (B, (), 1) — " (B, (m)) = w® (V1 (), 1) — " (b ()

This is because as N — oo, the value for the central government is independent of the

debt issued by an individual local government. Further
w® (biules (7_[) ,1) —wne (bliules (7_[)) <0

since we are constructing an equilibrium in which the central government finds it optimal
not to enforce. Therefore there exists Ny such that for N > Ny, o (7, b, br_uilles) = 0. Next,
we have that
Q) — Q) = [u Yo+ qv™™ (7)) —u (Yio + qb)
+ B [ Vi (B (1) + 1, b™06° () + ) , 1) = Vr ((B, 675 (m) +) ,1))]
+ B (1 _7_() [V ((brules ( ) brules ( )) /0) —V <<b brules ( )) /0>}
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Clearly, since b{‘lﬂes (t) > b we know that

[ < Yio + gbiies (7t ))—u(Yio+q6)] >0,
[V ((bruleS( )+, bruleS( )+11)> ) ((b bruleS( )4_1])),1)} <0.

Notice that as N — oo, [V ((biiles, brules) 0) — Vi ((b,b™es),0)] — 0. Let Nj be the
threshold, such that for N > N by

[u (Yio+ qby) —u (Yio + qb)] + B [vﬂ<<b{‘1ﬂ%( ), brles (7 )),o)—v ((b prules (7 )),o)} >0

for all 7t. Notice that

Q) — Q) = [u(Yio+qo™™ (m)) —u (Yio + qb)
+ B (1—m) [V (b5 (m), b (m)),0) = Vay ((B, 67 () ) ,0))
B [Vir (03 () 4+, b5 () ), 1) = Var (8,074 (1) + ) 1))
> [ ( Yio + qbl}’es (m )> —u(YioJrqB)}

o (5 .15 ). 1) v (52 ). ]

+ 67’[[ <<brule5( )-l‘ﬂ),bnﬂes( )+1b> ) (<b bruleS( )+'L|)) ,1>]

Since for N > N the first two terms are positive, there exists a 7; such that for 7w < 7,
Q (1) — Q (7) > 0, and thus a local government has no incentives to satisfy the rule in the
conjectured equilibrium.

The next step in establishing that the conjectured equilibrium exists is to show that
the optimizing type central government when faced with debt b; = b{‘ﬂes for all i prefers
to not enforce the punishment 1\ and reveal its type (1’ = 0 thereafter) than enforce the
punishment and have the posterior jump to one (as the local governments expect only the

commitment type to enforce the fiscal rule). That is, it must be that

w® (bliules () +, 1) < wne (bﬁules (7.[)>

which is true if 7t and f is sufficiently small. In particular, this is true for 3 < 3 (7, N)
where 3 (m,N) =

5 [ (Y= b () + gy (b3 (), 0)) —1 (¥ — (B () + ) + by (059 () + 1)
( Z biZ (bliules(ﬂ)—i-ll),l) > ( Z blz(b“ﬂes ),0) > .
ulY-— N Y — N
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The right side of the expression above implicitly defines the maximal discount factor un-
der which it is optimal not to enforce. Therefore, if B < B (7, N), w® (b’{uleS (1) + 0, 1) <
wne (bﬁ‘ﬂes (71)). Therefore, we have shown that under our assumptions an equilibrium in
which fiscal rules are violated and not enforced exists.

Next, we show that an equilibrium with enforcement cannot exist for 7 small. For this
to be an equilibrium, it must be that if all other regions are following the rule, no single

region has an incentive to deviate and violate it. The value of such a deviation is given by

VI () = max u (Yio + qbig) + B [+ (1 —7) o (7, big, b_i)] Vi (bix +, by, ')
il

+ B (1—m) [1—0 (7 by, by)] Vir (bi1, by, 0)
First, notice that because the reputational benefit shrinks to zero as 7t goes to zero,

im (e (01", B,7) — ™ (b§1*,6)) <0

—0

so that lim._,g o (71, by1, b_i) = 09 < 1. But then

lim V2¢ (1) = u (Yip + qbi1) + BogVin (bir + W, b4,0) + B [1 — o) Vi (big, b1, 0)

—0

where we used that Vi1 (b +1, b_i, ') = Vi1 (big +, b_3,0) since

lim 7’ = lim — —0.
-0 >0+ (1—7m) o

Next, recall from Lemma 1, that the value Vi3 (bﬂ +,b_;, 0) depends on the average
level of debt % (b1 +) + (NN;”B. Therefore, as N — oo, Vi1 (big + 1, b_;,0) — Vi1 (b,0)
which implies that value of punishment for the deviating local government shrinks to
zero. Therefore, this deviation is strictly profitable. And so there exists some N3 such that
for N > Nj there exists 7, such that for 7t < 7, this deviation is strictly profitable.

We can then conclude that if N > max {Ny, Ny, N3} and 7t < min {;, 7%} there exists a
unique equilibrium with non-enforcement.

To compare the debt levels in period 0 with and without binding fiscal rules, it is useful
to rewrite conditions (13) and (14) in the paper to make them more comparable. For the

case without fiscal rules, we can combine (13) with (6) in the paper to obtain a condition

12



that characterizes the debt issuance in period 0:

2 21—
(Y o) g = B (Y =i (o) + T (Vb () (12)
p2(1-m) , dbss (by, )
t—y v (Y—be (Mﬂﬂ)%lzaTﬂl-

For the case with fiscal rules, we can combine (14) with (6) in the paper to obtain

2 2(1 _
Y-+ qbr) g = BT (Y b (b 4, 10) + B (Y b (01,0 (19
B2 (1—m) dbj, (by,0)
W (Vb (b,0) )

j#

Taking the limit as N goes to infinity for 7t > 0 but small, since limy_,o, u' (Y — by (by, 7)) <
00, as shown in Lemma 1, condition (12) reduces to

[32

u' (Y+qby)q= q u’ (Y —by (by, 7)) (14)

as the sum of the second and third terms on the right side converge to zero. Condition

(13) instead reduces to

2.0
W (Y abi) g = R (Y =i (b1, 1)), (15)
because, as shown in Lemma 1 and 2,
. Bu (Y—=Dbip(by,0))1 . u'(Y—bi(by,0)) «— 9bjz(by,0)
S R = S Sy

j#
We can then compare the right hand side of (14) and (15). We know that for 7t small
enough, biy (by, ) > bip (b + VY, 1), because as 7w — 0, bis (by, w) = Ybutbiy (by +1Y,1)
is bounded away from Y (see Lemma 1 for details). This observation along with the con-
cavity of uimplies that

BZT[ W/

(Y —=bia (b1 + ¥V, 1)) < —u' (Y —biz (by, 7).

pem
q

Therefore, from (14) and (15) we see that the expected marginal cost of issuing debt in pe-

riod 0 is lower when there is early revelation of the central government’s type. Hence, lo-

cal governments will issue more debt in period 0 because of the lower expected marginal
cost. Q.E.D.
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1.5 Proof of Proposition 4

We first show that for 7t close to 1, there exists an equilibrium with enforcement. At =1,
the value for a local government of respecting the fiscal rule is u (Yio + qb) + p Vi1 (b, 7)
while the value of violating is maxp, . U (Yio + qbi) + BVin (bi +1,b_;, 71). That the latter
is larger than the former follows directly from Assumption 2. By continuity, there exists
some 7t; < 1 such that for 7t > 7, the inequality continues to hold.

Next, we want show that there is an interval around 7t = 1 for which the enforcement
equilibrium is unique. For an equilibrium with non-enforcement (b; = b{"*) to exist,
it must be that it is optimal for a local government to violate the fiscal rule rather than
obeying the rule when all other local governments are violating the rule. That is, Q (71) >
Q (m) where these objects were defined in the proof of Proposition 3. Note that

Q1)=u (YiO + qB) + B Vi1 (E, 1)
> maxu (Yio + qbi) + pVig (by+1,b_4,1)

bi>b

xu (Yig + qbi) +BVar (bi + 1,0 4, 1)

where the first line is the definition of Q (1), the second line follows from Assumption 2,
the third line follows from the fact that the debt holdings of other regions are irrelevant
if the central government is the commitment type for sure (7t = 1), and the last line is the
definition of Q (1). Hence, by continuity, if 7t is sufficiently close to 1, Q (n) > Q (n) ,
and the local government i will prefer to deviate from bf{!¢s and not violate the fiscal rule.
Therefore there exists some 7, such that 7t > 7, an equilibrium with non-enforcement
cannot exist. Thus, for m > max {7, iy} there exists a unique equilibrium with enforce-
ment. Q.E.D.

1.6 Proof of Proposition 5

The proof proceeds as follows. We first show that there exists 3 such that for p > B,
the commitment type chooses = 1 to separate in period 1. In our construction we
assume (and later verify) that the optimizing type chooses the same fiscal constitution as
the commitment type in period 0 and does not enforce the fiscal rule if p = ) in period
1. We showed in Proposition 3 that the latter is true if p < 3. Next, we show thatif A >0
then § < f.

Recall that b{] (7, «) denotes the debt issued in period 0 when the local governments
expect to learn the central government type in period 1 defined in (14) in the paper given

14



o= (E, 11)) ; bH (7, ) denotes the debt issued in period 0 when the local governments do
not expect to learn the central government type in period 1 defined in (13) in the paper
given o = (b, ).

If the commitment type chooses P =1 and B < B where B is defined in the proof of
Proposition 3, since b is binding, we know that for 7t small enough there exists a unique
equilibrium with separation in period 1 and early resolution of uncertainty. Thus we can
write Wy as

1
W(():,sep = Z Nu (YiO + qbf{ (7'[, (X)) +
i

[

b (7,0 + Wiy, -5 ) + abia (b7 (7, o) + Wy, 25, 1))
+Bu (Y —bo (b5 (o) + Wy, 2, 1))

If instead the commitment type chooses 1\ = 0, for 7t close to zero, there is no separation

1.
in period 1 and so its value WP

WOl — Z % (Yw +qbl" (7, oc)) +

+BZ

Y — bl (7, o) + qbia (bY (m, ), 7))
+Bu(Y—b12 (b (1, ), 7)) '

The commitment type will then impose a binding rule if and only if WC P> Wg’pOOI. Let
M) = WP — WP Ast— 0, T () —

B Z % [u (Y — Wl -5 — bu +gbia (bl + ¥l -5 1)) + Bu <Y —bp (b1 + ¥l 5, 1))}

—BZ w (Y — by + gbiz (b1, 0)) + Bu (Y — biz (by,0))]

since b] (0, ) = bH (0,«) = byy. (From now on we use by; = b (0,x) = bH (0,).)

Rearranging the expression above we obtain

%2 Z [ (Y by (b1 + I, -5, 1)) —u(Y - by (bl,O))]
Z [ (Y — by + qbia (by,0)) —u (Y—ml)llbu>5 — by + gby (b1 + 0l -5, 1))] .

Note that both terms in square brackets are positive, thus we can define the cutoff 3 such
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that the expression above equals zero:

Y, [u (Y — by + b (by,0)) —u <Y—1|)11bﬂ>5 — by + gby <b1 + T, g, 1))}
o [u(Y=bo (b1 4+ Wiy, 5,1) ) = w(Y = b (b1,0))]

B(mN) =

Then for B < (7m,N), I'(0) < 0. Thus, for 7 small, Wg’sep < W(C)’pOOI and the unique
constitution will feature no fiscal rules. Conversely, for 3 > 3 (7, N), I' (0) > 0. Thus, for
nsmall, WP > WP °°l and the unique constitution will feature fiscal rules.

To show that this is an equilibrium for 3 > 3 (7, N), we need to show that the opti-
mizing type does indeed not want to enforce the constitution in period 1 (and induce sep-
aration). We know from the proof of Proposition 3 that if § < 3 (7, N), where 3 (7, N) =

SN & (o (Y — b () + gbia (b5 (1), 0)) — w (¥ — (b () +b) + abia (B () +b, 1))
" <Y_ Zbiz(bguzsm)w,l)) . (Y_ Zbiz(bﬁles(ﬂ)/0)> ’

then for 7t close to zero, the optimizing will strictly prefer to not enforce the rule at t = 1.
Thus we have our desired result for 3 € m (7, N), B (, N)}. To show that this a well
defined interval, we need to show that 3 (0, N) > B (0,N). This is true if

0. [Nu (Y_ S bo (b +N1|)11bﬂ>5/ 1)) =Y w (Y —bo (b1 + Pl 1))]

i

N

v (v EE2 ) 5 b 01|

Given the concavity of u, this is true if by <b1 + Iy, -5, 1) — b <b1 + Iy, -5, 1> <
by, (b1,0) —bynp (b, 0). From the first order conditions for b;; (b1,0) we have

u’ (Y —bi1 + gbia (01,0)) q = %u’ (Y _2be (1,0 bu]\gbl' 0))

This implies that

b1 —b
beo (by,0) — by (by,0) = % (16)

Next from the first order conditions for b;, <b1 + Iy, ~5 1) we have

w (Y_ll’][bu>5 —bi1 + gbypp (b1 +1p]Ib11>5’ 1)) q= Bu’ <Y— qbiz (bl +¢Hb11>5’ 1))
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Then, if the rule is not binding for the North:

u/ (Y- — bg1 + qbs2) —u' (Y- bn + qan)
=pu’ (Y —gbg) — Bu’ (Y —qbn2) >0

and so bbb
iz (b1 + bl 1) — b (by, 1) < S5 == (17)
If instead the rule is binding for the North as well we have
b —b
ez (b1 -+ Wy o5, 1) —bpa (by, 1) < 21 =0 (18)

So from (16) and (17)-(18) it follows that for { small enough, by, (bl —|—11)I[bﬂ>5,1> —

bra (b1 + Wy, -5, 1) < ba (b1,0) — by (b1,0) and s0 B (0,N) > B (0, N). Therefore, for
in this range and 7t small enough, we have an equilibrium in which 1\ = 1 and the rules
are not enforced in period 1 by the optimizing type.

Finally, we need to show that the optimizing type will mimic the commitment type in
period 0 and announce the same rule anticipating it will not enforce it in period 1. The
value of choosing the same constitution as the commitment type in period 0 is given by

WE (m, ) Zu Yio + qbfT (7, o)) + BWST (b5 (7, )
—Z (Yio + qb] (7, o)) + Bu (Y — — bf (71) + gbiz (b (7, ), 0))
—{—[3211 (Y— Zj bjz (bij (7'[, OC) ,0))]

while the value of choosing a different constitution is W (0, &) because the local govern-
ments learn that they are facing the optimizing type. We will establish that a%W(‘)“ (7t, 00) >
0, at 1 = 0 which in turn implies that if 7 is close to 0, the optimizing type will always
find it optimal to mimic. Differentiating W (7, ) with respect to 7t and evaluating at

nt = 0 yields
0. , db¢7 (0) db¢T (0)
O wy (o,cx)—;{u (Go) a2 pu(Gy) Ly
dby, 0b57 (0) B2 9B, 0bs] (0)
/ i2 Y'Y P™ i~ j
G agy o TNt (G2 5 Ton
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Recall the first order conditions for the local government in periods 1 and 2

2 b
u'(Gy) g = pu’ (Gyy) + —[]3\] u’ (Gip) _abﬂ
A

u (Gyy)q= %u’ (Gi2)

Substituting these into the previous equation yields

CRYY ab 12 0b%, (0)
on Zu b, om
B dbi, ABE (0)
“ulGulagy o 70

since at 7t = 0, 512=bs» (b1,0) = 52-bna (b1,0) < 0 and 9B$" (0) /7 < 0. Q.E.D.

2 Data underlying Figure 1

We use two datasets:

1. Dataset used in Kotia and Lled6 (2016). They construct an index for the strength of

subnational fiscal rules using a database from the European Commission (EC), mea-
suring the strength of all the fiscal rules present in each EU country. The EC dataset
includes all types of numerical fiscal rules—budget balance rules, debt rules, expen-
diture rules, and revenue rules—covering different levels of government—central,
regional, and local—in force since 1990 across EU countries. They then weight the
scores for the components applicable at the subnational level: regional and local.
See Appendix B in Kotia and Lled6 (2016) for details about the construction of the

index.
The dataset also contains information on
(a) subnational primary balances—based on authors” own consolidation of total

revenue and expenditures across local and (when applicable) state or regional

governments using non-consolidated fiscal data from Eurostat;
(b) output gap from the World Economic Outlook;
(c) population above 65 years of age from the World Development Indicators;

(d) unemployment from the World Economic Outlook;
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(e) legislative election dummy taking the value of 1 if a national legislative elec-

tion was held in that year, and zero otherwise, from the Database for Political

Institutions (DPI).

2. World Bank’s Worldwide Governance Indicators (WGI) data. This dataset consists
of data on the quality of governance provided by a large number of enterprise, cit-

izen, and expert survey respondents in industrial and developing countries. The

WGI consists of aggregate indicators of six broad dimensions of governance: (i)

Voice and Accountability, (ii) Political Stability and Absence of Violence/Terrorism,

(iii) Government Effectiveness, (iv) Regulatory Quality, (v) Rule of Law, and (vi)

Control of Corruption. The governance indicator ranges from around -2.5 to 2.5,

with higher values implying better outcomes. The data on government efficiency

are biannual from 1996 until 2002 and then annual. We use linear interpolation to

add observations in 1997, 1999, and 2001. Our preferred measure of reputation, 7,

is Government Effectiveness.

In figure 1 we plot the raw data and look at the changes in deficits for contemporaneous

changes in fiscal rules.

Figure 1: Scatter plot of changes in primary deficits to changes in fiscal rule strength
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In the bottom panels of Figure 1 in the paper and Figure 1, we report the change in

residuals after controlling for an estimated fiscal reaction function. In particular, we run



the following regression
deficityy = PBo + B1Xit + Podeficitiy—1 + fi + €y,

where deficity; is the primary deficit; Xj; is a vector of control variables (including lags)
consisting of output gap, population above 65 years of age, unemployment, legislative
election dummy, and inflation; f; is a country fixed effect; and ¢;; is the residual from the
regression. The figures plot the change in the average residual across two consecutive
fiscal rule regimes.
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