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Abstract

The purpose of this paper is to determine the normative and positive implications
for fiscal policy in a weakly institutionalized economy which is not managed by
a benevolent government, but is managed by a selfish dictator. We examine an
economy with no capital, with fully state contingent financial instruments, and
with exogenous stochastic government purchases. The dictator can use taxes and
debt to extract rents, but dissatisfied households can threaten to replace him after
his tenure with an equally selfish dictator. In contrast to the optimal tax rate under
a benevolent government which is flat along the equilibrium path, we find that the
optimal tax rate is history dependent and increasing along the equilibrium path. The
reason is that the tax rate reflects the history of incentive compatibility constraints
on the dictator. Providing the dictator with incentives to not steal imposes a limit
on the size of government assets under his control and puts upward pressure on
future tax rates, and in the long run, the tax rate reaches a maximum. Moreover, if
we allow households to replace the dictator with a benevolent government at a cost,
the tax rate can increase or decrease along the equilibrium path and can experience
history dependence even in the long run. The reason is that providing incentives
for the households to support the dictator imposes a limit on the size of government
debt and puts downward pressure on future tax rates.
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1 Introduction

A central question in macroeconomics dating back to Ramsey (1927) concerns the optimal
dynamics of fiscal policy. Specifically, how should the government structure taxes and
debt to reallocate resources between households and the government? Current analyses
assume the existence of a benevolent social planner with enough commitment devices to
implement the optimal policy.! While this framework may be suitable for understanding
optimal fiscal policy in a democracy, in many emerging economies with weak political
institutions, taxes and debt are managed by a small elite who lack commitment power
and who maximize their personal welfare as opposed to the welfare of the masses. This
elite can use the fiscal apparatus of the state to extract rents, and the experiences of
Pinochet in Chile and Mobutu in Zaire, for instance, are a testament to the fact that
dictators often use the national treasury as their personal bank account.?

The purpose of this paper is to understand optimal fiscal policy under weak political
institutions. From a positive perspective, this may help to explain the dynamics of fiscal
policy in some emerging economies, and from a normative perspective, this will provide
the best policy prescriptions for these economies. We consider the baseline model of
Lucas and Stokey (1983) who examine an economy with no capital, with fully state
contingent financial instruments, and with exogenous stochastic government purchases.
We depart from their model by assuming that a selfish dictator controls taxes and debt,
implements government projects, and extracts rents. Households can threaten the dictator
by replacing him after his tenure with another identical dictator if they are dissatisfied,
so that the best deviation by a dictator is to extract as many rents as possible prior to
being kicked out of power.

Previous analyses have shown that under a benevolent government, the income tax
rate should experience no history dependence (i.e., it should reflect current economic
fundamentals) and should be almost flat along the equilibrium path.? The reason is that
the government can smooth the risk associated with government purchase shocks via the

optimal management of its bonds. Specifically, the government can accumulate assets

'For instance, see Barro (1979), Lucas and Stokey (1983), Chari, Christiano, and Kehoe (1995),
Alyagari, Marcet, Sargent, and Seppala (2002), Angeletos (2002), and Werning (2006), among others.

2For a discussion of the consequences of the self-interested behavior of governments, see Buchanan
and Tullock (1962), North (1981), Dixit (2004), Acemoglu, Johnson, and Robinson (2004), Persson
and Tabellini (2000), among others. For a discussion of corruption and its required structure for the
implementation of public goods, see Acemoglu and Verdier (2000), Banerjee(1997), Becker (1968), Becker
and Stigler (1974), Shleifer and Vishny (1993), and Rose-Ackerman (1978).

3See Lucas and Stokey (1983), Chari, Christiano, and Kehoe (1995), and Werning (2006). The quasi-
linear utility function which we use is a special case of those discussed in Werning (2006).



in anticipation of shocks associated with high government liabilities and can accumulate
debt in anticipation of shocks associated with low government liabilities.

In contrast, our study finds that under political constraints, the income tax rate ex-
periences history dependence and is weakly increasing along the equilibrium path. The
reason is that the tax rate must reflect the history of incentive compatibility constraints
on the dictator, where these constraints impose an endogenous upper bound on the gov-
ernment’s holdings of assets. This is tied to the fact that, off the equilibrium path, the
dictator can extract the maximal level of revenue for himself and can abscond with all
government assets, so that the provision of incentives for the dictator requires a limita-
tion on the size of the assets under his control. This impedes the extent to which the
economy can hedge against adverse shocks, which means that the economy must respond
to a tightening of the incentive compatibility constraint on the dictator with a permanent
increase in future revenues to offset government liabilities.

Moreover, in the long run, the tax rate is fixed, much like in an economy managed by a
benevolent government. The reason is that the economy eventually adjusts to every single
possible shock to the dictator’s incentive compatibility constraint, and the stochastic level
of assets under his control is no longer history dependent and is low enough to induce his
cooperation.

We show using a numerical simulation that the movement in the tax rate along the
equilibrium path is large. Furthermore, we show that the generation of rents as opposed
to the limitations on government asset holdings represents the primary channel through
which the political economy constraint affects social welfare. Nonetheless, we also show
that choosing a fixed tax rate under a dictatorship as opposed to the optimally increasing
tax rate will generate excess rents for the dictator and can produce a severe reductions in
welfare.

Underlying our analysis is a commitment by households to support the dictator along
the equilibrium path because households believe that the replacement dictator will proceed
with the same or worse policies. This allows tax rates to increase along the equilibrium
path so that the government accumulates more and more debt and households become
worse off in the long run relative to the short run.

In order to consider a more realistic environment where households may actually be
tempted to replace the current dictator, we expand the model to a setting where the
dictatorship is under the threat of democratization. In every period, households can
transition the economy into democracy at a cost, where a democracy is an absorbing
state associated with a benevolent government with full commitment power. We show

that support for the dictator in every period generates endogenous upper bounds on



government debt, since high levels of debt are associated with high future tax rates and
a low continuation utility to the household. As in our previous analysis, the tax rate
continues to increase whenever the dictator must be induced to to stay in power. In
contrast, however, the tax rate must decrease whenever households must be induced to
keep the dictator in power. As a consequence, the tax rate can fluctuate and experience
history dependence even in the long run.

Our model suggests that weakly institutionalized economies experience endogenous
limitations on the size of the debt and assets which their governments can hold. Providing
incentives for the dictator to not steal biases the government towards holding less assets,
and providing incentives for the households to not democratize biases the government
towards holding less debt. Furthermore, fiscal policy in such economies should be more
volatile, and also more persistent since policies should not only reflect current economic
fundamentals, but the history of economic fundamentals, since the history of economic
fundamentals is tied to the history of incentive compatibility constraints underlying the
political conflict in society. Moreover, our numerical simulations illustrate the fact that
it is important to allow these policies to be more volatile and more persistent, since less
volatile and less persistent policies would generate excess rents for the dictator.

Our paper is related to a number of different strands of research. This includes the large
literature which cannot be summarized here on dynamic optimal taxation in the Ramsey
setting with and without commitment.* The major difference between our work and all of
these papers is that they assume the existence of a benevolent government and abstract
from any political conflict. Second, our paper is related the literature examining the
political economy of debt, though we depart from this work by focusing on the time path
of policies as opposed to the level of debt and by focusing on the most efficient repeated
game between citizens and a dictator as opposed to the Markovian interaction between
different political parties.” Third, our paper is related to the political economy literature
on the relationship between constraints on politicians and economic outcomes, but differs
from current work by focusing on the government’s role in managing aggregate risk and
financing government purchases.® Finally, our paper is in the spirit of the approach to
public finance taken by Acemoglu, Golosov, and Tsyvinski (2005) who study the role of

political economy constraints in the dynamic Mirrleesian economy.

*In addition to previously mentioned papers, see Chari and Kehoe (1990,1993a,1993b), Phelan and
Stacchetti (2001), and Sleet and Yeltekin (2004).

5For work regarding the political economy of debt, see Aghion and Bolton (1990), Persson and Svensson
(1989), Battaglini and Coate (2006), Lizzeri (1999), and Alesina (1990).

6See Acemoglu (2005) and Persson and Tabellini (2000) for models relating constraints on politicians
to economic outcomes.



The paper is organized as follows. Section 2 describes the baseline model. Section
3 defines and provides necessary and sufficient conditions for a sustainable competitive
equilibrium. Section 4 characterizes the best sustainable competitive equilibrium and
provides a numerical example. Section 5 extends the model to a setting where the dictator
can be threatened by democratization. Section 6 concludes and the Appendix contains

additional proofs not included in the text.

2 Model

Consider an economy where in every period, nature chooses the optimal size of govern-
ment projects. Households choose one of two possible dictators to run the government.
The dictator in power chooses policies which consist of a tax rate, state prices, a default
decision, the size of government projects, and the size of rents. Markets open and house-
holds choose an allocation of consumption, labor, and state contingent claims subject to

current prices and policies and their expectations of future prices and policies.

2.1 Economic Environment

The economy is infinitely lived with time periods t = {0,...,00} and with a stochastic
state s, € S = {1,..., N} with N > 2. The state determines the exogenous optimal size
of government projects g (s;), where 0 < g (1) < ... < g(N)." s, follows a first order
Markov process, where Pr{s;1|s;} = 7 (s4+1|s:) and where sy is degenerate without loss
of generality. Let s' = {so, ..., s;} € S represent a history, and let 7 (s*|s") represent the
probability of s* conditional on s! for k > t, where 7 (5’“) = (sk\so).

There is a continuum of mass 1 of households that like sequences of consumption

{ei}i2ys labor {n:};°,, and government projects {g;},-, which increase

& Y
E, (Z i <Ct — 77% + 2z (g4, st))> , where 5 € (0,1),n >0, and vy > 1. (1)
=0

The assumption of risk neutrality and separability in consumption is important for the
tractability of the result, since this will pin down state prices along the equilibrium path.
Moreover, the utility function is isoelastic in labor since this will correspond to the case
where the tax rate is fixed across all states of the world in an economy managed by a

benevolent government (see Werning (2006)). All of our results generalize to any disutility

"None of our results change if we introduce productivity shocks.



of labor v (n) which is increasing and convex.® We assume that

0 if g, =g (s
Z(gt,St)Z{ gt 9(t>’

—7  otherwise

where Z > 0 so that households benefit from government spending g; being equal to the
optimal spending ¢ (s;). The fact that z (g (s;),s;) = 0 is simply a normalization which
will allow us to ignore this term from hereon, since we will examine equilibria where
optimal government projects are implemented, as is implied for the following assumption.
Assumption 1 Z is arbitrarily large.
At every date ¢, the household chooses an allocation w; = {Ct,nt, {b (5t+1)}8z+1 c S}

subject to

Ct + q: - bt: (1 — Tt) N + ((1 — Dt) max {O, bt,1 <8t)} + min {O, bt,1 (St)}) s (2)
by (s141) € [b, E} , ¢ > ¢, and ny > 0,
where q; - b; = Z qt (St+1) by (St+1) .

St+1 es

Equation (2) is the household’s dynamic budget constraint. It means that consumption
and the household’s current portfolio (the left hand side of (2)) are financed by wages net
of taxation, plus coupon payments to or from the government conditional on default (the
right hand side (2)). 7, is the tax rate, b; (s;+1) is the household’s period t holding of a
government bond which pays 1 unit of consumption at ¢+ 1 conditional on the realization
of s¢11, and q; (s¢41) is the price of such a bond.? In contrast to the standard economy,
we have introduced D; = {0, 1} which is the default decision by the government with 1
denoting default. This means that if households expect default for all s,,, they will never
lend to the government at t. We have excluded the possibility of trading claims with a
richer maturity structure without any loss of generality and only to simplify notation.!?
We take b_; as exogenous, and merely to reduce notation and without any bearing on
our results, we assume that b_; = 0.1

For technical reasons, there are bounds on asset holdings, which ensure that neither

81n this circumstance, Theorems 1 and 2 are with respect A which is a state variable which parame-
terizes the tax rate as a function of government purchases.

9Even with non-contingent debt, there are other ways of replicating a complete market portfolio using
riskless bonds of different maturities, as discussed in Angeletos (2002) and Buera and Niccolini (2004)

10Details available upon request.

UTf p_, is positive, it is always optimal for the government to default in the first period, so that the
equilibrium is equivalent to b_; = 0.



consumers nor the government will use Ponzi schemes. We will examine equilibria where
the range [b, B] for b < 0 < b is arbitrarily large so that these limits do not bind along
the equilibrium path. Consumption must also be above some lower bound c. We add
the following assumption which ensures that a sustainable competitive equilibrium exists
following every possible policy choice.

Assumption 2 b > c.

This assumption implies that if a households expect zero wages net of taxation and
cannot borrow, that it can always consume a low enough level of resources in order to
pay off its debt.!?

2.2 Political Environment

After s, is realized, households choose the dictator labeled by i;, where i; = {1,2} and
where our results depend on the existence of at least one replacement dictator with whom

3 We impose sincere voting by all households. Let

to threaten yesterday’s dictator.!
Ptj = {0,1} equal 1 if ¢, = j, so that j is in power at t. Dictator j likes a sequence of

j oo 00 . .
power { P/} ._o and a sequence of rents {z;},_, which increase

Eo (iﬁt (Pla+ (1- Pf)z)) :

where we have set the flow utility of being out of power to x. Since we are interested in
a setting where the income tax rate is positive, we assume that ¢ (1) + x > 0.
The dictator in power sets policies p, = {Tt, Dy, {q (8t+1)}st+1 cs 9t T ¢ which must

satisfy

gt—i—xt — qt . bt = TNy — ((]_ — Dt) max {O, bt—l (St)} ‘I— min {07 bt—l (St)}) 3 (3)
and ¢g; > 0.

Equation (3) means that government projects, rents, and the current government portfolio
(the left hand side of (3)) are financed by tax revenue and coupon payments to or from

the households conditional on default (the right hand side of (3)). Because we consider

12Without this assumption, it becomes important to consider punishments for policy choices under
which sustainable competitive continuation equilibria exist, which significantly complicates the current
analysis.

I3Frictions into the selection process can be introduced without loss of generality. For instance, it is
possible that dictator 1 is accidentally selected when households choose 2 and vice versa. Details available
upon request.



a sustainable equilibrium as defined by Chari and Kehoe (1990,1993a,1993b), the gov-
ernment, chooses state prices as opposed to the size of government bonds. After policies
are chosen, markets open and clear.!* As an aside, note that if a dictator j in power at t
expects never to return to power in the future (P,g =0 for all £ > t), then he will choose
policies so as to maximize the rents x; which he can take with him before being kicked
out. Note that without loss of generality, we could allow for various frictions which hinder

the efficiency of rent generation.'®

2.3 Repeated Game Interaction

As in the analysis Chari and Kehoe (1990,1993a,1993b), the interaction between house-
holds and the two possible dictators resembles a game. Moreover, households are small
in their private economic behavior, but large in their public choice of dictator. The

interaction takes the following form:
1. Nature chooses the state s;.
2. Households choose the dictator ;.
3. Dictator 7; chooses policies p,.

4. Markets open and households choose labor, consumption, and savings.

3 Sustainable Competitive Equilibria

In this section, we provide a formal definition of a sustainable competitive equilibrium
which builds on the work of Chari and Kehoe (1990,1993a,1993b). Using the primal
approach, we reduce the dimensionality of the problem so as to focus on a sequence
of consumption, labor, government purchases, and rents which constitute a competitive
equilibrium. To check if such a sequence is sustainable, we begin by describing a sustain-
able and competitive continuation equilibrium where the current dictator is permanently
thrown out of power starting from tomorrow and where future governments permanently
default. We argue that this continuation equilibrium constitutes the optimal punishment,
and this provides us with an incentive compatibility constraint on the dictator which must
hold in every period. We discuss how this constraint imposes an endogenous upper bound

on the size of government assets.

4One can easily make z; unobservable since households can always infer its value by observing c;, g,
and ng;.
5For instance, one can let z; on the left hand side of (3) be replaced by 0x; for 6 > 1.
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3.1 Definition

At the beginning of the period ¢, households choose the dictator as a function of the
history hY = {s', p'~!, 71} together with a contingency plan for choosing future dictators
for all possible future histories. Let ¥; (h?) represent the replacement decision. Following
this decision, the dictator of identity j = i; chooses a policy as a function of the history
together with a contingency plan for setting future policies for all possible future histories.
Let h} = {h%,4;}, and let o/ (h}) denote a dictator j’s time ¢ choice of policy p, which
consists of a tax rate, state contingent prices, a default decision, size of government
projects, and size of rents, where it is clear that 0{ (h}) is empty if j # iy, so that j is out
of power. After the dictator sets current policy, households make their private market
decision. Faced with a history h? = {hl, p,}, households privately choose time ¢ allocation
together with a contingency plan for choosing future allocations. Let f; (h?) denote the
household’s choice of w;, which consists of a choice over consumption, labor, and holdings
of state contingent claims. To understand why public actions are not conditioned on the
household’s private decisions but only on policies and replacement decisions which are
public, see Chari and Kehoe (1990).

In order to define a sustainable equilibrium, we need to explain how the replace-
ment rule and policy plan induce future histories. Given h?, the replacement rule ¥
induces a history h} = {h?,%; (h?)}, and given A, the policy plan ¢’ for i, = j in-
duces a history h? = {ht,at hi) } and a history htJrl = {ht,crt h}) st+1} and so

1

on. Given a history hY and policy plans o' and o2, a continuation policy of X is

i

h? i (RY ..
{Et (h?), 21 (h?, O’tt( ) (R, 3 (RY)), 3t+1) : } where O’tt( ) (h}) represents the politi-
cies implemented by the dictator i; (h?). Given a history &}, a replacement rule 3, and a
policy plan 077, a continuation policy of o7 is {J{ (h}) ,O"z+1 (htl, Sti1, D1 (h%, oit (h}), 3t+1)) , }

Finally, given a history h?, a replacement rule ¥, and policy plans o and 02, a continuation

. Ut h
allocation f must be {ft (h3), fir (h?» St415 i1 (B Se11) 7at—:11( 2 (hf, se41, D (ht75t+1))) ; }
Consider the situation of the dictator in power at t. Given some history h} and given

that future replacement decisions and allocations evolve according to X and f, respectively,



the dictator j in power chooses a continuation policy that maximizes:

Vi (hi; 2,0t 0% f) = {Zﬁk (P (W) (hy) + (1 — P (hY)) x) \h,},z,al,JQ,f},
s.t.

gr (hi) +zi (hi) — ax (s

Tk (h,lﬁ) ny, (hz) — ((1 - D (h,lc)) max {0 be—1 (k)

and g (hk) >

) - bi () =
(1)} + min {0, () (A1) }) »
0.

where for all k& > ¢, future history are induced by X, o', and o2 from h..
Next consider a private agent in period ¢. Given some history h?, and given that
future policies evolve according to o' and o2 and replacement rules evolve according to

>, a household chooses a continuation allocation to maximize:

2, 1 k—t 2 nk(h%)7 1 1 1 2
W (hi; 5,0t 0% f Zﬁ (h7) = ==+ 2 (gi (1) . sk) | |, 2,007, f

~
s.t.

¢t (hf) +q; - by (hz) =(1—7¢)my (h2) + ((1 — D;) max {O,bt,l (s¢) ( i 1)} -+ min {0 be—1 (s¢) (ht 1)})

and b; (S¢41) ( ) [b T ct ( ) > ¢, and n, (h?) >0,

and for k > t,
e (hi) + i (hy) - b (hy) =

(1 — Tk (h,lc)) ny, (hz) + ((1 - D (hk)) max {0, br—1 (S (hk—l)} + min {O, be—1 (sk) (hi_l)}) ,

and by (Sgi1) (hi) € [h, E] , Ch (h,%) > ¢, and ny (hi) >0,

where p, is given in h} and for k > ¢ all future histories are induced by ¥, o', and ¢? from
hZ.

Finally, consider the public decision by households to replace the dictator. Given some
history h? and given that future policies and allocations evolve according to o', o2, and

f, households collectively choose dictator #; versus dictator —i; if
w (hg,it,ait (ht,zt) ¥, ot o2 f) > W (h zt,at_“ (hg, —it) ;Z,al,JQ,f) (4)

where all future histories are induced by 3, o', and o2 from h?. Note that (4) will
trivially hold if o (hY,4;) = ;" (h?, —i;), so that we can easily ignore this constraint if

the dictators have symmetric strategies. This will not be true however in Section 5 since



households will be able to replace the dictator with a benevolent social planner at a cost.

Definition 1 A sustainable competitive equilibrium is a quadruplet {%, o', 02, f} that

satisfies the following conditions:

1. Given {o',0%, f}, 3 solves the household’s political problem for every history hY.
2. Given {07, f, X}, 07 solves dictator j’s problem for every history h} for j =1,2.
3. Given {o',0%, 2}, f solves the household’s market problem for every history h?.

Notice that as in Chari and Kehoe (1990,1993a,1993b), we require that dictators and
households act optimally for every history of policies, even those which are not induced

by any strategy or those which have violated feasibility.

3.2 Competitive Equilibria

Along the equilibrium path of any sustainable competitive equilibrium, the household’s
allocation will be a function of the equilibrium policy sequence p = {p(s')};2,. We
therefore begin by characterizing a competitive equilibrium under p, where g (s‘*1|s?)
represents the price of a security indexed to history s*! traded at history s’, and b (s**1|s?)
is defined analogously. Let 7 (s') represent the tax rate chosen at s’ and define other

variables analogously. First order conditions for the household yields:

() = (1= (")) (5)
b if ¢ (s'™s?) > B (sT]sh)

b(ss") =4 be [b,b(1—D(s))] if g (s[s!) = B (stH1]s!) (6)
B D(s) i g (st41]st) < o (st41]s!)

Equation (5) is the standard intratemporal condition, and equation (6) is an intertemporal
condition which takes the government’s default decisions into account. Specifically, if
the government is expected to default in the future, households will never lend to the
government today.

Now consider an equilibrium where the debt limits do not bind, and imagine if default

never occurs. The debt limits imply the following transversality condition:

l}Lr{}oq (s*Is") b (s"[s" 1) = 0. (7)
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where ¢ (s¥]s') = ¢ (s*]s*71) x ... x ¢(s""!|s"). One can multiply both sides of (3) by
q (s*|s") for k > t and take the sum of all sequential budget constraints (3) for k > ¢
subject to (7) to achieve the present value budget constraint for the government at every
node s':

Z Z (s"]s") [7 (s")n (s*) — g (") —a (s")] = b (s']s" ).

k=t skecSk
This expression means that the government’s debt must equal the total stream of primary

surpluses run by the government. The substitution of (5) and (6) yields:

S 3 S (R ()~ ()~ () =p (.
where R (n (sk)) =n (sk) —nn (sk)7 .

R (n (sk)) is a function which determines total revenue as a function of the allocation of

labor given (5). (8) can be written for ¢t = 0 as:

S () [R (0 () — 0 () — o ()] =0 )

t=0 st ESt

In the proof of Proposition 1, we show that (8) and (9) are also necessary in an economy
which experiences some default. The resource constraint of the economy can be derived
by taking the sum of (2) and (3):

c(s)+g(s") +z(sh) =n(s) Vs (10)

Expressions (9) and (10) have the advantage of being in terms of allocations as opposed
to prices and asset levels which is why they are useful in constructing a competitive
equilibrium. Let ¢ = {c¢(s")};-, and define other sequences of variables analogously. We
can prove that (9) and (10) are necessary and sufficient for a competitive equilibrium

sequence {c,n,g,x}.

Proposition 1 An allocation {c,n,g,x} constitutes a competitive equilibrium without
binding debt limits if and only if it satisfies (9) and (10) and if b is sufficiently low
and b is sufficiently large.
Proof. See Appendix. m
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3.3 Worst Sustainable Competitive Equilibrium

For a competitive equilibrium sequence p to be sustainable, it is necessary that the dictator
does not wish to deviate from it given the households’ replacement rule. In this section,
we describe a particular punishment which can be used, and we will later show that
this punishment is optimal. Specifically, we can show that following any current policy
p;, there exists a continuation equilibrium which is sustainable and competitive where
a dictator is permanently thrown out of power and where households expect permanent
default by all future governments.

max

To this end, define the most extractive tax rate 7™ associated with the most extrac-

tive labor allocation n™#* which solves:

R™ = max R (n).

n

For a given outstanding asset position b, define a policy p as

D= {?, ﬁ, {qA(S)}SGS . 0, /x\} — {Tmax’ 1, {O}ses .0, R™* 4 max {O, —b}} .

This policy consists of the dictator extracting as much tax revenue as possible, defaulting,
not implementing government projects, and using all of the government’s resources as

rents. Let —i; represent the identity of the dictator who is not in power at t.

Proposition 2 For any {s',b;_1(st),p;, 1}, there exvists a sustainable competitive con-
tinuation equilibrium where p (sk) =p andi (Sk) = —iy forallk >t and 7 (sk|st) > 0.

Proof. See Appendix. ®

Corollary 1 For any sustainable competitive equilibrium where p (sk) =P and i (sk) =
—iy for allk >t and 7 (sk|st) > 0, it is necessary that p (s') = p, yielding a continuation

value to i; at s* equal to

X

R™ + max {0, —b (s'|s"") } + ﬁl —5

(11)
Proof. See Appendix. m

Proposition 2 establishes the existence of a sustainable competitive equilibrium where
the current dictator is permanently replaced, and the replacement dictator is is maxi-
mally extractive forever. Households accept this replacement dictator, because they are

indifferent between maintaining him and replacing him, since any dictator in power is

12



always maximally extractive off the equilibrium path. Moreover, off the equilibrium path,
the dictator is limited by the household’s expectation of future default, so that he cannot
extract resources by borrowing, but he can only do so by extracting revenue, collecting
household claims, and not implementing government projects. This explains Corollary
1 which establishes that p represents the best response of a dictator expecting to be
permanently kicked out of power and replaced with a government which permanently
defaults.

As an aside, note that the described punishment is by no means the unique method of
providing the dictator with a continuation value equal to (11). One can instead imagine
a scenario where the current dictator is allowed to stay in power forever where he can
receive a flow utility equal to (1 — 8) R™® + (1 — ) max {0, —b (s'|s'™!)} + Bx forever.
In such a circumstance, extraction of resources from the national treasury would be more

gradual and household debt would be rolled over in every period.

3.4 Sustainable Competitive Equilibria

In the above section, we describe a particular sustainable competitive continuation equilib-
rium which could be potentially used as a punishment for a deviating dictator. Using the
methods of Abreu (1988), we now show that this corresponds to the optimal punishment
which means that the best deviation by the dictator in power yields (11). The following
assumption ensures that the maximal tax revenue which can be extracted weakly exceeds
the flow utility achieved by a dictator who is out of power.

Assumption 3 R™ > x.

This assumption means that a dictator always prefers being in power to being out of

power since he can always extract at least R™** for himself.

Proposition 3 An allocation {c,n, g,x} constitutes a sustainable competitive equilibrium
without binding debt limits if and only if it satisfies (9) and (10), if b is sufficiently low
and b is sufficiently large, and if

i Z gt (sk|st) x (sk) > R™ 4+ max {0, —b (st\st’l)} + B—X Vst (12)

k=t shest 1-5
where b (s'|s"™") satisfies (8).

Proof. Proposition 1 establishes the necessity and sufficiency of (9) and (10) under a
large enough range [h, B] and it establishes (8) under any competitive equilibrium. For

the necessity of (12), a dictator’s strateqy of choosing p whenever in power achieves a
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payoff weakly larger than the right hand side of (12) by Assumption 3, and a dictator
can never achieve a payoff strictly larger than the left hand side of (12). For sufficiency,
consider the following equilibrium where 1 (sk) =1 (= 2) Vs*. Given a prescribed sequence
of policies p, any deviation from p at t results in p (s’“) =7p and i (sk) =2 (=1) for all
k>1andm (sk \st) > 0, which is a sustainable competitive continuation equilibrium by
Proposition 2. Corollary 1 establishes that the best deviation by the dictator in power is
to choose p, = p which yields a payoff equal to the right hand side of (12), which makes
dictator 1 (2) weakly worse off than following p. To ensure sustainability of the equilibrium
from the perspective of the households, imagine that if iy, # 1 (# 2), then the replacement

dictator chooses p forever, which satisfies (4). =

The intuition for Proposition 3 is that the dictator should prefer remaining in power
in the future to extracting the maximal revenue and being kicked out of power today.
Because households expect default by the future government off the equilibrium path,
the dictator cannot borrow off the equilibrium path, so that the best he can do prior to
being kicked out is to extract as much tax revenue as possible, default, not implement
government projects, and use all of the government’s resources as rents. In a sustainable
competitive equilibrium, the same dictator stays in power forever along the equilibrium
path, since this maximizes his value of power (equal to the left hand side of (12)), and
households support this dictator since they are indifferent between maintaining him and
replacing him.'® Why does there not exist a punishment which provides a continuation
value below the right hand side of (12)? Because choosing p is always an option while in
power, and this yields a payoff always weakly greater than the right hand side of (12).

To gain an insight into (12), note that it can be combined with (8) to yield two

inequalities:
D020 A () @ () 2 R By v (13)
k=t skeSk
Z Bt (sF)s) R(n(s") =G (s") + R™ + 6—1 }—_(ﬁ Vs, (14)
k=t skecSk
where G (s Z Z Bt (sF1s") g (s1)

k=t skeSk

Equations (13) and (14) illustrate the fact that there are two ways in which incentives are

provided for the dictator. The first way illustrated in (13) is through the provision of rents

16In Section 5, we can relax this by allowing households to replace the dictator with a benevolent
government.
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which strains the economy through the resource constraint. The second way illustrated
in (14) is by reducing the asset holdings of the government in order to leave little for
the dictator to steal. Note that while increasing the stream of rents increases the value
of power, it also increases the amount of assets held by the government to pay for these
rents (that is, holding future taxes constant). Under our assumption of risk neutrality,
these two effects cancel each other out and yield equation (14), which provides an lower
bound for the stream of primary government surpluses gross of rents—i.e., the sequence of
Tn — g. One can see then that equation (14) derived from a political interaction between
households and a dictator resembles an ad-hoc asset limit in an economy managed by a

benevolent social planner.

4 Best Sustainable Competitive Equilibrium

Proposition 3 provides conditions under which a sequence {¢,n, g, x} constitutes a sus-
tainable competitive equilibrium. In this section, we characterize the best sustainable
competitive equilibrium. We show that the optimum can be constructed by providing the
dictator with a constant stream of rents such that (13) binds, and this allows us to ignore
constraint (9) which is redundant. We then write the problem recursively, and we show
that the optimal policy takes a simple form where today’s tax rate is the same as yester-
day’s, unless it is below some state dependent lower bound, in which event it experiences
a discontinuous upward jump. We illustrate the mechanics of the model using numerical

example, and we discuss welfare implications.

4.1 Optimal Policy

Proposition 3 implies that the best sustainable competitive equilibrium solves the follow-

ing program:

max f: Z B (') [c (s") — nn (f)” +2 (g (s"),st) (15)

C?”? ?m
{e;n,g,a} =0 steot

st. (9),(10), (13),and (14). (16)

We ignore the welfare of the dictator only for expositional simplicity. All of our results
will continue to hold if we add an additional constraint that the left hand side of (12)

exceeds some exogenous amount, so that we are simultaneously maximizing the welfare
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of the household and the welfare of the dictator.'”

Assumption 1 means that if it exists, a solution to (15) sets

g (8t> =9 (St) ) (17)

so that optimal government projects are implemented. We assume that such an equilib-

rium exists, and so we consider equilibria where (17) holds.'® Note that as a consequence
of (17),
G (st) =G (s1),

so that the present discounted value of government liabilities is state dependent.

The next two lemmas drastically simplify the problem. First, define

nfb _ ,yl/(*y—l)nmax,

which corresponds to the first-best allocation of labor under zero taxes. Note that R (n)

is globally concave and decreasing in the interval [nma", n' b}.

Lemma 1 {¢,n,g,z} is a solution to (15) — (16) if and only if it is a solution to (15) s.t.
(10), (13), (14), and

33 i (4 (R0 (4) ~ 950 = (4] 20 a9

Proof. See Appendix. m

Lemma 2 There exists a solution to (15) — (16) which sets
z(s') =a* = (1 - B) R™ + px Vs'. (19)

Proof. See Appendiz m

Lemma 1 means that constraint (9)—the present value budget constraint of the government—

is equivalent to its relaxed form. This follows from the fact that we are examining equi-

1"The only difference becomes that Theorem 1 is modified so that 7o = 7* > 7 (s¢) where 7* is large
enough to promise a particular continuation value to the dictator.
18]t can easily be shown that a necessary and sufficient condition for existence is:
Rmax X

-5 2 WECWHITTy

which establishes that the economy can generate enough revenue to satisfy (14).

B
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libria with positive tax rates and that an equilibrium can always be improved by reducing
the tax rate, which reduces revenues, so that (18) binds. As a consequence of Lemma 1,
the optimal choice of n must be included in the efficient range of allocations [nmax, nf b],
where utility is increasing and revenue is decreasing in n over this interval.

To understand Lemma 2, note that due to the strict concavity of the program in n and
the convexity of the constraint set, the optimum will admit a unique sequence n, though
there may be multiple combinations of ¢ and x which constitute an optimum. Because
households are risk neutral in their consumption and the dictator is risk neutral in his
rent, we can easily choose a sequence = such that the dictator receives a constant stream
of rents, which leads to Lemma 2, which uses the fact that it is optimal to make rents as
low as possible so that (13) binds in every period.'?

Notice that using these two lemmas, one can substitute z* into (18), which yields a
constraint which is identical to constraint (14) at t = 0, so that it is redundant. Therefore,

we can rewrite the program (15) — (16) using the resource constraint (10) as:

mrzlixz Z B (s') [n (s") — nn (jt) —z* —g(s¢)| s.t. (14) where G (s") = G (s;)
t=0 stcSt

(20)
where we have ignored the subtraction of x* + ¢ (s;) since they enter additively and do
not affect the optimal solution. Given our definition of z*, (14) is now functioning as a
constraint which forbids the government from holding any assets.?’

Define J (s') as a state variable equal to the left hand side of (14), so that it represents
the present discounted value of future revenues. Furthermore, let @) (s, J) represent the

solution to (20) subject to sop = s and J (s°) = J. Given these definitions, we can rewrite

Y b_y # 0, we can let z (st) = (1 — B) (R™** + max {0, —b_1}) + Bx Vs! without loss of generality.

20This should be interpreted carefully since it is due to the fact that z (s') is constant. Given an
optimal sequence n, one can always backload x so that the government holds assets along the equilibrium
path. Moreover, if b_; < 0, it will be the case that x (s*) > x*, so that (14) corresponds to positive asset
bounds.
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(20) recursively where mgs = Pr{s;41 = k|s; = s}:

ny
ne[nmax,nfb]v{Jk}keS v kesS
s.t.
J:R(n)+ﬁz7rksjk (22)
kes
Jp > G (k) + R™ + 5—}_( Vke S (23)

1-p

where Jy = G (so) + R™* 4 % J represents the present discounted value of the revenue
which needs to be generated in state s. @ (s, J) represents the highest possible value of
social welfare achievable in state s conditional on the generation of .J, where equation (22)
guarantees that J is generated. Note that we have ignored z*+ g (s) in (21) since the sum
enters additively and does not affect the optimal solution. Equation (23) is the recursive
version of (14), and it ensures that the present discounted value of revenues tomorrow is
large enough. We prove the following technical results in the Appendix where we use the
techniques of Thomas and Worrall (1988).

Lemma 3 (i) The set of values J for which a solution for Q (s,J) exists is a compact

interval |G (s) + R™™ + 155, }f%;( , and (ii) the frontier Q (s, J) is decreasing, strictly

concave, and continuously differentiable in J on |G (s) + R™>* 4+ 3

x Rmax

1-5>1-8

Proof. See Appendix. m

Let A and [7is¢, represent the Lagrange multiplier on (22) and (23), respectively.

Taking first order conditions, we achieve:

1l—7=nn"!= 24
Jp o —Qy (lf,Jk) =+ ¢ (25)

and the envelope condition yields:
J:=Qy(s,J) =\ (26)

A represents the shadow cost of the incentive compatibility constraint on the dictator.
From (24), an increase in this shadow cost increases the tax rate. To understand the
intuition for this, note that in the economy managed by a benevolent social planner, we

can ignore (23) which means that the tax rate is constant across time. Assuch, R (n (s')) is
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the same in every period, so that the government holds assets when government liabilities
G (s;) are relatively high, and the government holds debt when government liabilities
G (s;) are relatively low. This is the optimal form of hedging and it allows the economy
to smooth distortions due to taxation.

In our setting, political constraints impose a cost on the government’s holding of
assets, since the dictator is tempted to steal these assets. Therefore, the government can
no longer prepare for certain shocks to government purchases by holding many assets,
which implies that the government must respond to such shocks with an increase in the
tax rate. Furthermore, this increase in the tax rate stretches into the future because of the
optimality of smoothing tax distortions into the future. Formally, —Q; (k, Jx) = \x, the
shadow cost of the incentive compatibility constraint on the dictator after the realization
of k, where A\, = A+¢;,, so that this shadow cost is weakly increasing along the equilibrium
path. This means that the tax rate is weakly increasing along the equilibrium path. We

can in fact explicitly characterize its law of motion.

Theorem 1 The solution to (15) admits an optimal tax policy characterized by

7 (s") =max {7 (s" ),z (s:)} and 7o =1 (s0) (27)
Proof. Define \, = —Q, (k G (k) + R™> 1 5%). We establish that

A (st) = max {)\ (st_l) ,A(st)} and Ao = A (so)

which by (24) will imply (27). Imagine if A (s') < A(s;). Equation (26) and the concavity
of @ (-) imply that J (s') < G (s;) + R™* + 5%, which violates (14). Imagine if A (s*) >
A(st71) > A(s;). Equation (25) implies that ¢ (s') > 0, so that J (s) = G (s;) + R™> +
B1Z5, but this contradicts the definition of A (s;). The fact that Ao = A(so) follows from
the fact that Jy = G (sg) + R™> + Bﬁ- u

4.2 Dynamics of the Tax Rate

Theorem 1 establishes the law of motion of the tax rate and shows that the tax rate is
weakly increasing along the equilibrium path, so that whenever the dictator is going to
be tempted to steal government asset holdings, the tax rate must increase into the future
so as to reduce these asset holdings. Therefore, in contrast to an economy managed by a
benevolent social planner with a constant tax rate, the tax rate is weakly increasing along

the equilibrium path.
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When does the tax rate increase? This will generally depend on the particular process
for g. Nonetheless, we can know a few facts about the dynamics of the tax rate. First,
we show that there is a range of values for the lower bound 7 (s), so that there is always
a sequence of shocks s> under which the tax rate strictly increases. This follows from
the fact that there is variation in G (s), the size of total government liabilities, which
induces variation in the incentive compatibility constraint on the dictator (14). Second,
we show that the minimal tax rate is strictly increasing in government purchases if shocks
to government purchases are i.i.d. The intuition for this second result is that, under i.i.d.
shocks, relatively higher shocks to government purchases are met with relatively higher
tax rates, since this produces a relative increase in the sequence of primary surpluses

expected tomorrow when government purchases are relatively lower.

Proposition 4 (i) 7 (Smin) < T (Smax) Where Spmin = argminges G ($) and Spmax = arg maxses G (s)
and (ii) if w (k|s) = w (k) Vk,s € S then 1 (s) is strictly increasing in s.
Proof. See Appendix. m

Why is the tax rate not constant? Imagine if it were, then satisfaction of (14) would
inevitably set the tax rate to T (Smax), SO that the government is prepared to hold a low
enough level of assets when G (Spmax), the highest liability state, occurs. If the constant
tax rate were below this level, the dictator would extract everything from the government
treasury when s.., occurs. Assuming the initial state is not s,.., satisfaction of the
present value constraint for the government (9) would thus require z (s*) > z* for some
s, meaning that a fixed tax rate would induce excessive rents to the dictator. Therefore,
keeping rents as low as possible while continuing to limit the government’s ability to hold
assets means that it is optimal for the tax rate to increase only when it is constrained to

do so.

4.3 Numerical Example

We now present a numerical simulation of our model our model. Let

(777 s ﬂ>£) = (75, 2, 95, 0) .
As a normalization, let the resource constraint of the economy be

c+g+x=10n,

20



where we assume that x = z under a benevolent government. Assume that there are two
shocks to government purchases with values of 10 and 20 where Pr{g; = g;—1} = .99 so
that the shocks are very persistent and let gy = 10.

Figure 1 displays the dynamics of the tax rate, government assets, and output subject
to the government purchase shock in an economy managed by a benevolent social planner.
Output and the tax rate are flat for all shocks, and the government hedges against high
government purchase shocks by holding assets whenever these shocks occur, so that it is

able to run a primary deficit.

Figure 1: Benevolent Social Planner

Government Purchases Tax Rate
30
0.2
20 0.15
0.1
10 1
0.05
0 0
0 500 1000 0 500 1000
t t
Gowvernment Assets Output
200 125
100 1 120
0 1 115
-100 1 110
-200 . 105 .
0 500 1000 0 500 1000

Figure 2 presents an economy managed by a dictator. In this economy, taxes are
increasing along the equilibrium path and output is decreasing along the equilibrium path.
While the government would like to hold assets to hedge against the high government
purchase shock, it cannot do so as a consequence of the incentive compatibility constraint
on the dictator. This means that after the first occurence of the high government purchase
shock, the tax rate must permanently increase to a new level to accomodate the increase
in government liabilities. After this initial increase, the tax rate is at a steady state. In

the long run, the government holds debt whenever the low shock occurs since it can run a
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surplus, and the government holds zero assets under the high shock. This simple example
shows how the political economy constraint can bias the government towards using debt

as opposed to assets as a hedging instrument.

Figure 2: Dictator

Government Purchases Tax Rate
30
0.2
20 ” 0.15 J
0.1
10 1
0.05
0 . 0 .
0 500 1000 0 500 1000
t t
Government Assets Output
200 125
100 1 120
0 115
-100 1 110
-200 . 105 .
0 500 1000 0 500 1000

In terms of welfare, the period zero continuation utility of households under a benev-
olent government is 1094, and under a dictatorship it is 1055. This means that in order
to make households under a dictatorship as well off as they would be under a benevolent
government, consumption needs to increase by 1.97 on average in every period, which
represents a 1.8% increase in overall consumption starting from period 0, which is sub-
stantial. Given that the extracted rents are 1.67 in every period, this means that the
welfare effect of the political economy constraint works primarily through the resource
constraint, as opposed to the implied bounds on assets.?!

However, these welfare effects are conditional on choosing the optimal sustainable pol-

icy described in Theorem 1 under a dictatorship. If, alternatively, one were to solve (20)

2IThis is not surprising, given that previous analyses suggest that the welfare implications of even
more severe forms of market incompletion are not very large. See Aiyagari, Marcet, Sargent, and Seppala
(2002).
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subject to 7, = 7, meaning according to the prescribed policy under a benevolent govern-
ment, the solution would yield 7 = T (Spax), which would effectively force the dictator to
extract higher rents in order that (9) hold. This would yield a period zero continuation
utility to households equal to 881. This means that the gains from transitioning from a
fixed tax regime to the optimal backloaded tax regime in a dictatorship is equivalent to
increasing consumption in a fixed tax regime by 8.68 in every period, where this represents

a 10% increase in consumption in such an economy, which is large.

5 Taxation Under Democratization Threats

In the above analysis, we have assumed that households replace a dictator with an equally
selfish dictator, so that by prescribing symmetric strategies to the two dictators, we can
ignore (4), the incentive compatibility constraint on the households which is essential for
maintaining the same dictator in power. As a result, it is possible to backload the tax
rate so that households become worse off along the equilibrium path, where households
accept this transition since they do not expect any replacement dictator to choose different
policies.

In this section, we more seriously consider the possibility that households can replace
the dictator with a better alternative through some costly political process, and we do
this to capture the commitment problem by households to maintaining the dictator in
power. Specifically, imagine if

ip ={1,2,0}, (28)

where, as before, 1 and 2 represent two selfish dictators, though now § represents a
benevolent government with full commitment power in a democracy where any transition
to ¢ is permanent. To make the problem interesting, we impose that a choice of § is
costly to capture the fact that revolutions are destructive. Specifically, if 7, ; # § and
iy = 0 households pay an additive cost I' (s;). Moreover, as a simplification, if i; 1 # ¢
and i; = ¢, then b;_; (s;) = 0 (as perceived at t), so that the financial market shuts down
during a democratization episode.?

Note that the payoff of choosing democracy in state s is the payoff associated with the

22This assumption can be microfounded in a more complete model where the benevolent government
can default and can also choose to not collect all household claims.
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solution to

Iﬂixi > 7 (s']s0) (C (") - 77@7) (29)

t=0 steSt v
st. (9), ¢ (st) +g (st) +x=n (st) Vs', and s9 = s,

where we have assumed that the benevolent social planner will choose reservation rents
x. Define n’ (s;) as the fixed allocation of labor associated with the solution to (29), and

let
n(s)”

s —T'(s¢)

na(st)—z—ﬂ
1-p

represent the payoff gross of government purchases from transitioning to a democracy at

Q5 (st) =

St

Given that we are interested in an economy under weak institutions, we consider
an equilibrium where it is most efficient for democratization to never occur along the
equilibrium path. This is always the case, for instance if I' (s;) is high enough, meaning
democratization is excessively costly.?® In such an equilibrium, households can always

transition to a democracy which means that

i Z B (sk\st) (n (sk) o/

k=t skecSk

n (s5)"

v

—x (sk)> > Q° (s) Vs, (30)

where we have used the fact that G (s;), the price of total government liabilities, is paid
both on and off the equilibrium path. We can show that analogous results to Proposition
3 hold, though we add constraint (30) to capture the incentive compatibility constraint

on households.

Proposition 5 An allocation {c,n, g,x} constitutes a sustainable competitive equilibrium
without binding debt limits under i (s') # § Vs' if and only if it satisfies (9),(10), (12)
and (30), and if b is sufficiently low and b is sufficiently large.

Proof. See Appendix. m

231f the process for g is deterministic, democratization will either occur in the first period or never,
since a dictator expecting to be replaced with certainty would always not implement government projects
which provides a large disutility to households.
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As a consequence we can write the program as

max i Z B (') |:C (s") — nn (jt)v +2 (g (s"),s) (31)

c?“! 7m
{e;n,g,2} =0 stegt

s.t. (9),(10),(13),(14), and (30). (32)
The results of Lemmas 1 and 2 continue to hold in this economy.

Lemma 4 Lemmas 1 and 2 continue to hold under i (s) # § Vs'.

Proof. See Appendix. m

By analogous reasoning to that used in Section 4.1, we can write the recursive program

with an additional constraint corresponding to the recursive version of (30):

nY
s.t.
J=R(n)+B> ki (34)
keS
Jo > G (k) + R™ + B% vk e S (35)
Q(k, Jy) > Q° (k) + R™ 4 ﬁ% Vk e S (36)

Equation (36) represents the additional constraint that households prefer not to democ-

ratize along the equilibrium path, and it takes into account equation (19), since x* is

excluded from (33). Let A\, Smgs¢y, and [Smgst)), represent the Lagrange multiplier on

(34), (35), and (36), respectively. Taking first order conditions, we achieve (24), (26) and
A+ ¢y

—Qy (k, Jy) = 150, (37)

which replaces (25) and which implies that A\, = —Q (k, Jx) z A=—Qy(s,J), since the
dictator must be induced to not steal and households must be induced to not democratize.
Using analogous arguments to those of Theorem 1 we can establish a law of motion for

the tax rate.
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Theorem 2 The solution to (31) — (32) admits an optimal tax policy characterized by

[_( ) 7 (s1)] (38)

Proof. See Appendix. =

Embedded in Theorem 2 is the fact that the tax rate will increase whenever dictator is
tempted to steal assets ((35) binds), and the tax rate will decrease whenever households
are tempted to democratize ((36) binds). The reason for which the tax rate increases
when (35) binds follows from our discussion in Section 4.1. Why must the tax rate
decrease when (36) binds? The reason is that the dictator can generate support from
households by reducing the tax rate which increases output and household consumption
and increases household utility. The government cannot hold too much debt in such a
state, since associated with high levels of debt are high future tax rates associated with
higher primary surpluses to pay for this debt. There is in fact a parallel between our
problem and one with ad-hoc debt and asset bounds. Formally, constraints (35) and (36)
can be replaced by J, € u k,jk], corresponding to ad-hoc debt and asset bounds, and
this would yield the same results in our analysis for properly chosen values of J, and
Ji. Therefore, while providing incentives to the dictator to not steal imposes bounds
on assets, providing incentives to households to support the dictator imposes bounds on
debt.

A natural question is whether the tax rate is constant in the long run. The following

proposition provides a sufficient condition for which this is not a possibility.

Proposition 6 If there is a unique invariant long run distribution with full support over
S, then conditional on the existence of an equilibrium under i (s') # 6 Vs', the tax rate is

not constant in the long run if there does not exist an n* which satisfies

n* _me max L
- >
5 2 Iileag(G(S)—i'R —|—ﬁl_ﬁand (39)
~ > max L
<5 2 IgleagcQ (s) + R —l—ﬁ—l_B. (40)

Proof. If 7 is fized, then this requires a fized n* which satisfies (14) and (30), and thus
requires (39) and (40). m
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To illustrate the logic of our argument, consider the numerical simulation in Section

4.3 and let
50 if g, =10
Ft -
oo if gs =20

This means that democratization is only possible when government purchases are low.
Figure 3 displays the time path of government purchases, the tax rate, government assets,
and output. We can see that associated with constraint (30) is an upper bound on
government debt equal to 68.13, which is why the government cannot smooth long run
taxes as in Figure 2. Underlying this bound on debt is the dictator’s desire to reduce
taxes in order to receive support from households that are tempted to replace him with a
democracy. Therefore, in the long run taxes increase whenever government spending goes
up and taxes decrease whenever government spending goes down. In contrast to Figure

2, the tax rate and output is much more volatile.

Figure 3: Dictator Under Democratization Threat
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6 Conclusion

We have shown that weakly institutionalized economies experience endogenous limitations
on the size of assets and debt which their governments can hold, where these limitations
emerge through the strategic interaction between households and the dictator in power.
These constraints hinder the government’s ability to use financial markets to hedge against
aggregate risk, which means that taxes must be more volatile and more persistent than
in an economy managed by a benevolent social planner. Moreover, our numerical simu-
lations suggest that it is important to allow these policies to be more volatile and more
persistent, since less volatile and less persistent policies associated with a fixed tax rate
would generate excess rents for the dictator.

In our analysis, we have made some assumptions which have caused us to neglect
certain features of fiscal policy under weak institutions. First, our assumption of quasi-
linearity of household utility which is crucial for the tractability of the model has shut
down the government’s use of the interest rate as a tool to smooth the distortions due to
taxation. Second, by assuming the perfect observability of the dictator’s actions, we have
generated a model which requires the same dictator stay in power forever. Relaxing this
assumption would create political turnover along the equilibrium path, since households
would exercise replacement as a disciplining device to induce the optimal fiscal policy.
Third, our model neglects the important interaction between fiscal policy and monetary
policy in emerging economies by ignoring money and nominal bonds. Allowing for these
policy tools could enrich the model and the possible deviations by the dictator off the

equilibrium path. We plan to explore many of these extensions in future research.
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7 Appendix

Proof of Proposition 1. The proof of necessity for an economy without default is in the
text. Now consider an economy under some default. Equation (6) implies that if D (s**1) =
1, then ((1 — D (s"*1)) max {0,b (s'™|s")} + min{0,b (s'™|s")}) = b(s'T|s') <0, so that
the same exercise as in the text can be used to achieve (8) and (9). For sufficiency, choose
7 (s') so as to satisfy (5), choose D (s*) = 0, choose ¢ (s™!|s") so as to satisfy (6), and let
b(s'|s'"™!) be determined by (8), where this is always possible if b is sufficiently low and
b is sufficiently large. Satisfaction of (2) is implied by the satisfaction of (3) and (10).
Q.E.D.

Proof of Proposition 2. We first check that the continuation policy induces a

competitive equilibrium. Using (5) and (6), let

n(s) = (%(1—70)1/(“) (41)

1t b if ¢ (si41) > B (5e41]50)
b (S ' |S) B { 0 otherwise (42)
c(s") = (1—7)n(s") + ((1 — D) max {0, b1 (s¢)} +min {0, b,_1 (s;)}) (43)

_ Z a (St+1)b(st+1|st) ’

5t4+1€8

and where Assumption 2 ensures feasibility and (2) is satisfied at ¢. For k > t, let

n(sk) — nmax
b(sk+1|sk) =0

. (sk) _ X (1 —7mm) + b if k=t+1and ¢ (si11) > B (Se41]5¢)
nmax (1 — rmax) otherwise

where Assumption 2 ensures feasibility, (2) is satisfied at k, and the value of T ensures
that (3) is satisfied at k.

To prove sustainability, let any dictator in power choose p for k > ¢ for all possible
histories, where a dictator is permanently thrown out of power if he deviates from p and
is kept in power otherwise. Households are indifferent between the dictators, so that (4)

is satisfied. To consider the best deviation from p at k given that p is implemented for all
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[ > k, the dictator at & must maximize xj subject to (3) and (41) — (43):

T (44)
s.t.
Gtk — Z qr (Sk+1) ¥ (qr (sk41)) b =
1 vy T
Tk (5 (1-— Tk)> — ((1 = D) max {0, b1 (sx)} + min {0, b,y (sp)}),

L if gr (sp41) > B (Skealse)

where W S =
(e (sk11)) { 0 otherwise

which yields a solution equal to R™** + max {0, —b (si_1 (sx))}, which is equal to T, so
that the strategy is sustainable. Q.E.D.

Proof of Corollary 2. The proof of Proposition 2 establishes that p solves (44).
Q.E.D.

Proof of Lemma 1. Maximize (15) s.t. (10),(13),(14), and (18), and imagine if the
program satisfies (17), and we can show that 7 (s*) > 0 for all s*. Imagine if 7 (s*) < 0,
meaning 7 (s') > n/® for some s’. Any such equilibrium can be strictly improved by
choosing 7 (st) = nft, ¢ (st) = ¢ (st) + nft — 71 (s!), and 7 (s') = 7 (s') for all such s* where
T (s') < 0, and this satisfies (10),(13),(14), and (18) by the concavity of R (n). Now
consider an equilibrium where 7 (s*) > 0 for all s*, and where (18) does not bind. We will
prove using induction that this constraint must bind. Given the satisfaction of (13), if (18)
does not bind, then (14) does not bind at t = 0. It must therefore be that n (s°) = n/’.
Imagine instead if 7 (s°) < n/’. Then this allocation can be strictly improved by choosing
71 (s°) = 7 (s%) + € (s9), €(s°) = E(s°) + £ (s°), and Z (s°) = 7 (s°) for 0 < & (s°) < nf—
1 (s°) which is sufficiently small while continuing to satisfy (18),(10),(13), (14), and
(18). Since 71 (s°) = n/® and R (nf*) = 0, the satisfaction of (14) at ¢ = 0 implies that

7 (s o =1 (k| g1 R(n(s)) -
2 |2 2 )<(9(8k)+Rma"(1—6)+ﬂ§)>] )

slest k=1 skeSk

> g (s0) + R™ (1 = §) + Bx,

and since the right hand side of (45) is positive by the fact that g (1)4+x > 0 and g (1) > 0,

it follows that (14) cannot bind for some s'. We will refer to all such s! as s'. Now consider
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some 5% for k > 1 where (14) does not bind for all subhistories 5 C s* for ¢ < k (histories
along the path which lead to §%). If (14) binds at s*, then

Do 87 (5 (R(n () = (9 (s1) + R™ (1= 8) + Bx)) = 0. (46)

=k sleS!t

If alternatively (14) does not bind at §*, then it must be that 7 n (s%) = n/®. If not, then
the allocation can be strictly improved by choosing n (§k) =n (§k) + € (3*), %(?’“) =
¢ (5%) +¢(5%), and T (5%) =z (%) for 0 < e (5*) < n/*— 1 (5*) which is sufficiently small
while continuing to satisfy (10),(13), (14), and (18). The fact that (14) is relaxed at k

implies

k+1Ak k-1 l8k+1 R(” (Sl)>_ )]
32 e | 5 5 (o SR

sktleghk+l I=k+1 sles!

(47)
> g (5k) + R (1 = B) + bx,

where (47) implies that (14) is relaxed for some s**! where s C %!

where (14) does not bind, then

. For all such §*

R (n (%) — (g () + B™> (1 - B) + px) <0, (48)

since R (n (5%)). However, (46) and (48) imply that the left hand side of (45) is non-

positive which is a contradiction. Q.E.D.

Proof of Lemma 2. Using Lemma 1, maximize (15) s.t. (10),(13),(14), and (18).
IE D200 D grege B (s') x (s") < 7™ 4 B2, (13) is violated so that the equilibrium
is not sustainable. If >0 S o B'm (s) z (') > pmaxpmax 4 B1%5, one can choose
7(s%) = x(s') — e and ¢ (s°) = c(s') + & for some € > 0 which is arbitrarily small, which

strictly increases (15) and satisfies all constraints. Therefore,

Z Z B (s') x (s') = 7™ + ﬁ%. (49)

t=0 steSt

Given some {c,n, g,z} which satisfies (49), there exists a sustainable competitive alloca-
tion {¢,n, g, r} where ¥ = z* which yields the same value of (15) as {¢,n,g,z}. T clearly
satisfies (13), and let ¢(s') = n(s') — g(s;) — x*, so that (10) is satisfied. It follows
that > 000 Y e B (s)T(s") = Y020 D siege B (s') ¢ (s') which yields the same value
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of (15). Q.E.D.

Proof of Lemma 3. This proof replicates many of the results in Thomas and Worrall
(1988), Lemma 1.

The methods of Lemma 1 can be used to establish that for J > G (s) + ™™ + 8123,
that @ (s,J) can be redefined such that (22) is relaxed. Therefore, letting I, be the
set of feasible values of J under the relaxed program, if J' € I, then J” € I, for all
G(s)+R™ +f55 < J' < J' < 2 ﬁ , since the constraint set is no smaller, where the
upper bound 1_? is due to feasibility. To show that I, is closed, consider a sequence
JIV € I, such that lim, . JI' = J.. There will be a corresponding stochastic sequence
n? for each J.”. Because each element of n is contained in [nmax,nf b] and a stochastic
sequence n" specifies a countable number of labor allocations, the space of sequences
which includes n" is sequentially compact in the product topology. This means that
there is a sub-sequence of labor allocations converging pointwise to a limiting sequence
n®. Given the continuity of the utility function and R (n) and since 5 € (0, 1), by the
Dominated Convergence Theorem, then the limit of the social welfare function equals the
social welfare achieved under the limiting labor sequence, and the limit of the total value
of revenues equals the total value of revenues achieved under the limiting labor sequence.
This means that n*° is sustainable since n" is sustainable, and it means n>° achieves J.
This establishes the compactness of the feasible values J.

The fact that the frontier @ (s, J) is decreasing follows from the fact that our program
is equivalent to a relaxed program. To show that it is strictly concave, consider J’, J" €

1-3
(1 —a)J" for o € (0,1) and define n” = an’+(1 — a)n”. The sequence n’” is sustainable

[G (s) + R™>* 43 %, @] with associated sequences n’, n” respectively. Let J” = aJ'+

by the convexity of (14) where G (s') = G (s;). Furthermre, n’” provides a welfare greater
than a@ (s,J) + (1 —a) Q (s, J") by the concavity of the utility function, which means
that @ (s,a' + (1 —a)J") > aQ(s,J") + (1 —a)Q (s, J"). To prove differentiability,
consider a sequence n which generates J € (G (s) + R™™ + (3 %, %) starting from
s. Consider the sequence n¢ where the only difference between n and n¢ is that n®(s) =
n (s) + €, meaning labor at s is different but the continuation equilibrium is identical.

Define the function

(+6

Fle)=n+e—n—"— +627Tk5Qka)

where clearly, F'(0) = J. Optimality implies that F (¢) < Q (s, R(n+¢€) + 8> mksJx),

where F'(€) is concave and differentiable, which satisfies Lemma 1 of Benveniste and
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Scheinkman (1979) so that @ (-) is differentiable. Q.E.D.
Proof of Proposition 4. (i) Let R (s™") and R (s™*) be the revenues generated by

7 (s™") and T (s™*), respectively. Equation (14) means

E (Smax) + ﬁ |:G (Smax) Rmax + 6—:| Smax Rmax + B%a

since 300 S g B (5% |Smax) B (0 (7)) < G (Smax) + R™™ 4 31%5 by equation (27).
Analogously, equation (14), implies

E (Smin) + ﬁ |:G (Smin) Rmax :| Smm Rmax + Bli

— B’
since Y 0 Y kegr s (sk|smax) R ( ( )) G (Smin) + Rmax+ﬂl— by equation (27).
Therefore,

E (Smax) Z G (Smax) > G <5min) Z E (Smin) 9

which means that 7 (Smin) < 7 (Smax) -

(ii) Consider two states s and k where k£ > s and imagine if 7 (k) < 7(s). If
shocks are ii.d., then Q (s, J) = Q(k,J), since mps = 7 in (21) — (23). If 7 (k) <
7 (s), this implies that A (k) <
—~Qu (k. G (k) + P 4 ot
tradicts the fact that G (s) < G (k

(s) (see proof of Proposition 1), which means that
< —Qxk (S,G( ) + TR ﬁﬁ), but this con-
under i.i.d. shocks. Q.E.D.

\_/|>,

~—

Proof of Proposition 5. Proposition 1 establishes the necessity and sufficiency of (9)
and (10) under a large enough range [b,m and it establishes (8) under any competitive
equilibrium. For the necessity of (12), a dictator’s strategy of choosing p whenever in
power achieves a payoff weakly larger than the right hand side of (12) by Assumption
3, and a dictator can never achieve a payoff strictly larger than the left hand side of
(12). For the necessity of (30), households can always choose to transition to democracy.
For sufficiency, consider the following equilibrium where i (s*) = 1 (= 2) Vs*. Given a
prescribed sequence of policies p, any deviation from p at ¢ results in ¢ (5’“) =dforallk >t
and 7 (sk\st) > (. The same proof as in Corollary 1 can be used establishes that the best
deviation by the dictator in power is to choose p, = p which yields a payoff equal to the
right hand side of (12), which makes dictator 1 (2) weakly worse off than following p. To
ensure sustainability of the equilibrium from the perspective of the households, imagine
that if 4, # 1 (# 2), then the replacement dictator chooses p forever, which satisfies
(30). Alternatively, households can choose i, = ¢ which they weakly prefer to not do by
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(30). Finally, to ensure the credibility of the punishment by households, imagine that if
a dictator deviates from p at ¢, households expect p by any dictator for all periods into
the future, so that they can threaten a deviating dictator with i, = §. Q.E.D.

Proof of Lemma 4. The proof of Lemma 1 is identical. The same proof as in the
proof of Lemma 2 establishes (49) and the fact that {¢,n, g, 7} satisfies (13) and (10) and
yields the same value of the program. We are left to show that {¢,n, g, ¥} satisfies (30).
Satisfaction by {c,n, g, z} of (13) and (30) for all s* implies

e’} E\Y
Z Z Brtr (s5]s) (n (s) — n” (s*) _ 93*) > Q (s,) Vs,
k=t skcSk v
so that {¢,n, g, 7} satisfies (30). Q.E.D.
Proof of Theorem 2. Define )\, = —Q, (k,G(k) +Rma"+ﬁ%> and )\, =

—-Q (k:,jk) for J;, such that @ (k:,jk) = Q° (k) + Rmax + B% We establish that
A >
A(s) =< A(st7Y) ifA(stY) € [A(se) A (se)]
A <

which by (24) will imply (38). Imagine if A (s*) < A (s). Equation (26) and the concavity
of Q (-) imply that J (s") < G (s;) + R™™ + 125, which violates (14). Imagine if A (s*) >
A (s). Equation (26) and the concavity of @ (-) imply that Q (s;, J (5,)) < Q° (s,) + R™> +
B1t5. which violates (30). Now imagine if A (s'™*) € [A(s), A (se)] but A(s') # A(s7).
If A (s') > A (s'1), equation (37) implies that ¢ (s') > 0, so that J (s') = G (s;) + R™>* +
8125, but this contradicts the definition of A (s;). If A (s") < A (s'~1), equation (37) implies
that ¢ (st) > 0, so that Q (s, J (s¢)) = Q° (s4) + R™> + B1%5, but this contradicts the
definition of A (s;). The fact that Ag = A(so) follows from Jo = G (so) + R™ + B155.
Q.E.D.
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