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Abstract

We study the volatility of growth rates and find that it difesystematically
across countries. Our empirical investigation reveal$ thare is a high
correlation between disparity in political regimes acrosantries and dif-
ferences in volatility. This is not the case for some of thempwnly cited
reasons like initial income, inequality or instability @fgimes. We find that
less democratic countries are more volatile. To explais dhiservation we
use a dynamic model in which democracy is parameterizedddfydiotion of
people who benefit from being in power. The government inrtioglel max-
imizes the utility of the group in power using a redistrilvatitax scheme -
setting uniform income taxes but transferring lump sum amand provid-
ing goods and services to the favored group only. When tiseadoad shock
in this economy, the marginal utility of consumption of atgeim power is
high. When the transfer is divided among a few, gains fromeiased trans-
fer outweigh distortionary costs of higher tax. Thus, théropl tax policy
in non-democratic countries, in contrast to that in demici@untries, is
such that tax rates are high when there is a bad shock and lew thikre is
a good shock (we refer to this as procyclical tax policy). ther, we show
that procyclical tax rates will lead to higher volatility gfowth rates than
under alternative tax policies. Thus, our model is succéssfexplaining
why tax policies are pro-cyclical in some countries, a comiyj@bserved
phenomenon, in addition to providing reasons for diffeesnial volatility of
growth rates across countries. The model’s predictionbamee out by data
in a number of other dimensions also.

*We are extremely grateful to Michele Boldrin for his guidapncomments and suggestions.



1 Introduction

There exist great differences in volatility of growth ragegoss countries. The
standard deviation of growth rates in the countries withtaokatile growth rates
are more than seven times larger than in the countries wait Molatile growth
rates for the period between 1961 and 1996. Why do some gesisiystemati-
cally experience more volatile growth rates than others?

In this paper we seek an answer to this question through a redrapsive
study of the volatility of growth rates across countrieghoempirically and using
a stochastic dynamic general equilibrium model, and find ttrepolitical struc-
ture of a country is the main determinant of the volatilitygnbwth rates in the
country. Empirical analysis shows that the relationshipwieen the volatility of
growth rates and political regimes is robust. We then degvalonodel in which
the political regime of a country influences the choice ofdigmlicy, which in
turn determines the volatility of growth rates in the coyntr

How are democracies different from non-democracies? Iview the degree
of democracy in a country is determined by the fraction ofgbpulation who are
a part of the political decision making. This is also the grathose interests are
served by the government in power. In a perfect democrady ieaévidual has a

say in the political process and no particular group’s edeis served over others.

This project would not have been possible without his suigrod encouragement. We thank V. V.
Chari and Larry Jones for valuable suggestions and dismussihich have helped us immensely.
We also thank Soma Dey and Urvi Neelakantan for numerousiudistussions. This paper was
presented at the Midwest Macro Conference, Computing im&aeics and Finance Conference,
Public Economic Theory (PET) Conference, and Society fariemic Dynamics (SED) Confer-

ence, we thank the participants for useful comments.



More autocratic countries are thus “democracies for a fé\s.a result there are
countries with varying degree of democracies, betweerepedemocracy and
absolute autocracy, and not just two groups - democraticaamakcratic. In our
model the degree of democracy is parameterized by thedraofithe population
who share the benefits of power, and the optimal outcomes fargcton of that
parameter. Clearly, in reality countries cannot be dividetivo polar groups,
rather the degree of democracy varies across countries. durway of modeling
regime types allows us to compare our findings with data.

In our model we assume that there is no difference betweemesgn the
way they can collect revenues from the citianSThis means that no govern-
ment can extract resources selectively from some group. &MeVver assume
that government can selectively transfer resources tavisréd group. The gov-
ernment can design government programs or provide pubbdgydike military
and other security forces, educational institutions, theedre system, government
employment, compensation package for government empsastee to benefit a
particular section of the people. In the model we assumethi®abbjective of
the government is to maximize the utility of that section lvé population who
are a part of the ruling group by redistributing, using arfanm income tax but
transferring to the favored group only. The transfer car tako forms - either
the government can provide pure income transfers or thergment can provide
goods and services that enter the utility functions of thestituents.

So, why do non-democratic countries experience more ®lgtowth rates

in this model? This is because the optimal fiscal policy déffidgepending on the

Note, that we abstract from conflicts and concentrate ortiiyérg policy differences across

countries with differing degrees of democracies.



polity of the country, which in turn results in difference wolatility of growth
rates. Thus, institutional differences affect volatilityough fiscal policy in our
model. To understand how the political regime determindittzal policy in this
model, let us first consider an economy with low democraey, (@ country closer
to autocracy). The objective of the government is to maxantiee utility of only
a sub-set of the population, so the government can incredsy of that ruling
group in any period by setting a high income tax rate on evexyand transferring
the funds thus received to the members. On the other hand,ithe distortionary
cost of any income tax. The government sets the tax such thia¢ anargin the
benefit from the tax is equal to the cost. When the countrytibyha bad shock,
output is low and the marginal utility of consumption of btfivate and publicly
provided goods is high for consumers belonging to the gran)i/veIH. Thus the
total benefit from additional transfer is high, further scéese the transfer gets
divided between a few in non-democracies. The governmestgbts a high tax
rate when output is low. In the good times, on the other haradgimal utility of
consumption is lower and the cost of distortion offsets #edfits of redistribution
at a lower level of tax compared to that set in the bad timesisTtax policy in
any non-democratic country will be such that tax rates vélhigher in bad times
than in good times. We refer to such a tax policy as procyidaapolicyld.

In the democratic country the beneficiaries of the governraegesse is nu-

°Note that marginal utility of all agents in the economy widl bigh in this case, but since the
governmentis only concerned with the welfare of a fractibthe population, it is their marginal

utility that matters.
3In the literature there is some confusion about referringuich a policy as either procyclical

or countercyclical. In keeping with the view that any polthwat amplifies volatility is procyclical,

we will call such a tax policy as procyclical tax policy.



merous. As a result the amount of per capita transfer amsusiall, and the
benefit from high income tax rates is not big enough even ingetbds. Thus
tax rates will not be as procylical as that in a more non-deataccountry. As a
result, in our model, more non-democratic countries folfmacyclical tax poli-
cies compared to democratic ones.

It is numerically challenging to solve for a general modekventhere are both
direct income transfers and government provided goodsenvitss in the model
with heterogenous agents and multiplicative as well astaegdshock. In this
essay we solve three special cases of the general model:

In the first model we solve for the optimal tax policy in the dymic model
where labor is supplied inelastically and where there ahg dinect transfers but
no government provided goods and services to the favoreapgrdhis model
is sufficiently rich to address our main point that non-deratic countries may
find it optimal to follow fiscal policies that tend to amplifplatility through their
distortionary effect on capital investment. We get taxsatebe procyclical in
highly non-democratic countries. In contrast the tax ratesessentially acycli-
cal in countries which are closer to perfect democracy. Pégliction of our
model is supported by observations in the literature. Theaegrowing literature
which points out the apparent anomaly in fiscal policiesoletd by low income
countries, particularly those in Latin America (see forrapée, Gavin and Per-
otti (1997), Riascos and Vegh (2003), Kaminsky et. al. (3R0&uch policies
are in contrast to what is observed in developed economisoawhat standard
theories of optimal tax predict. Our model provides a solutio this puzzle.
The procyclicality of tax rates in non-democratic courgneould lead to higher

volatility in such economies. If tax rates are high in pesia@d low output, then it



deters investment when a bad shock is anticipated in thegfutthis in turn makes
the tax rate higher and further drop in investment. This raadm amplifies the
drop in output and hence increases volatility.

In the second model we consider a dynamic model with lakistite choice,
where government transfers are limited to publicly prodideods and services,
and there are no direct income subsidies allowed. This ngides result which
are similar to what we had in the previous case, however ffereince in growth
volatility between democracies and non-democracies idwsawller. This could
be due to absence of direct transfers.

In the last case we consider an economy without capital. dhrtodel we
show that, if there are only multiplicative productivityasiks, the optimal fis-
cal policy calls for constant tax rates. This stresses th@orance of capital
accumulation in delivering volatility differences betwedemocracies and non-
democracies. If we introduce additive shocks instead, ptienal tax policy will
be procyclical. In such an economy difference in volatibstween highly demo-
cratic countries and highly non-democratic countries sstantial.

Thus our paper not only illustrates how policy differencesoas countries
is the reason for the observed differences in the volatiftgrowth rates across
countries, but also predicts that optimal fiscal policiei e very different in
countries that are democratic from those that are not deatiocr

The rest of the paper is organized as follows. In the nexi@egte empiri-
cally analyze the relationship between volatility and fyolimmediately next, we
develop a general model. In sections 4 we solve the modeédtiosn 5, we relate

our paper to existing literature. The last section condude



2 Volatility and Political Structure: An Empirical
Analysis

In this section we empirically establish the relationshgtvieen the volatility of
growth rates and the polity of a country. We measure the Nityadf growth rates
as the standard deviation of annual growth rates. We thamsegolatility of
growth rates on political regime types.

For data on the political regime type in a country we use tHiypdata from
the Polity IV project: “Political Regime CharacteristicacaTransitions, 1800-
2002". In this data the notion of democracy is that a counény be considered

democratic if
¢ political participation is fully competitive
e executive recruitment is elective

e constraints on chief executive are substantial

Each country is assignedpality score on a scale of -10 (strongly autocratic)
to +10 (strongly democratic) for each year. As a measure litigad regime in
a country we take the average of polity scores for that cguiotr the relevant
period.

For the period of 1962-1996, the average polity scores vaey the whole
range of -8.51 to +10 for 84 countries in the sample. Coteaifévis the country
with the lowest polity score and there are 17 countries wiplléy score of +10.
The mean polity score in the sample is 0.83.

To find if there is any relationship between the volatilitygodwth rate and the

polity, we regress volatility of growth rates against ppbtores. As reported in
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table [1), we find that there is a significant negative retesiop between the two.

This relationship can be seen clearly on the figlle (1).

Table 1: Regression of Volatility against Polity

Volatility = o Gx Polity

Coefficient  0.079 -0.053

t-statistics  (16.223) (-6.840)
Source: PWT 6.1 and Polity IV project.

To check the robustness of the result we run the regressiarebe the same
variables for different time periods, take various sub+si@sof countries and also
take a different data for political characteristics of tlmelntr)B. In all regressions
the relationship is negative and significant. Thus, votatdf growth rate is ro-
bustly related to how democratic the country is - less deat@ccountries are
more volatile.

We also check for the robustness of the relationship betwleernwo vari-
ables by adding other control variables as independerdhas in the regression.
In the regression for the period between 1962 and 1996 witbt afsLevine-
Renelt (1992) controls - average investment as a fracti@d?, average popula-
tion growth rate, initial human capi%nd log of initial GDP per capita - the only
variable that is significant is polity.

4. The alternative data is from the Gastil Scales, which give $even point indices, one for
“Political Freedom” and another for “Civil Rights” for eaclountry for each year (from 1972-73
to 2001-2002). In these scales, 1 denotes the best perfoamdrile 7 is the worst. We take mean

of these indices for each year and take the average of thatlevgears.
SFor initial human capital, we use two different sets of datad(run two regressions): the

average schooling years in the total population over age2bd year 1960 and total gross en-
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In the literature some suggested reasons of volatilityedsfices across coun-
tries are initial GDP per capita, inequality or stabilityrefjimes. We use various
regressions to understand the importance of polity vissdhese variables.

For data on initial income we take GDP per capita in 1961 andhfequality
we use average gini index over the perHJdFor stability of regimes, we use data
on regime changes from Polity IV dataset and calculate thekdlity of regimes
in a country for a given time-period. We estimate that by @alitng the average
of the longevity of each regime. In the next few regressiopsuge a sample of
countries for which data was available for all these vadgapgrowth rates and
polity for the period between 1962 to 1996. There were 51 socimtries.

Using these data, first we regress volatility of growth raigainst log of initial
income, inequality and durability of regimes individualily three separate regres-
sions). We find that the coefficient on each of these variabkesignificant. Next,
in each of the three regressions we also add polity as a depewariable. Now,
none of the coefficients on the above mentioned variablesign#ficant, but the
coefficient on polity is always significant. The result is g@ne if we add dif-
ferent combination of these variables with polity as indejent variables. The
results are reported in tablg (2).

One thing that needs to be pointed out is that the initialmme@nd polity are
quite highly correlated in the sample. The correlation ficeht between them
is 0.738. This raises the possibility that there is multinehrity in regressions

featuring both polity and initial income. However, multilboearity implies that it

rollment ratio for secondary education in 1960. This datadm Barro-Lee data set available at

http://www.nuff.ox.ac.uk/Economics/Growth/barleenht
5The inequality data is from UNU/WIDER-UNDP World Income tnelity Database, Version

1.0, 12 September 2000.



is less likely that the coefficient on both initial income grality are found to be

significant. The fact that the coefficient on polity is stijisificant means there is

strong correlation between polity and volatility.

To be doubly sure that polity and not the other variables ighanhportant in

understanding why volatilities differs across countriee, devise the following

procedure:

e We regress volatility on variable X, where X is either log woitial income,

or, inequality, or, durability of regimes, and find the regits.

¢ In the second stage we regress the residuals on polity.

Table 2: Regression of Volatility against Polity and Otharigbles

Independent

Variables: 1) 2 (3) 4) (5) (6) (7) (8)
Intercept | 0.070 | 0.131 | 0.011 | 0.053 | 0.080 | 0.054 | 0.069 | 0.054
(12.885)| (5.874) | (0.835)| (10.205)| (3.269) | (4.061) | (12.731)| (1.825)
Polity -0.042 -0.039 | -0.039 | -0.046 | -0.043
(-5.754) (-3.562)| (-5.183)| (-4.798) | (-3.366)
Log of -0.011 -0.002 -0.0005
Init. Income (-4.060) (-0.448) (-0.128)
Gini Index 0.001 0.0003 0.0004
(2.404) (1.270) (1.411)
Durability -0.001 0.0001 | 0.0002
of Regimes (-2.690) (0.572) | (0.863)

Source: PWT 6.1, Polity IV project, World Bank.



We find that the coefficient on polity, in the second stageways significant.

We then reverse the sequence of regressions.

e We regress volatility on polity and find the residuals.

¢ Inthe second stage we regress the residuals on variableetewhis either

log of initial income, or, inequality, or, durability of reges.

Now, none of the coefficients on any variable X in the secoadests signifi-
cant.

Thus, it is apparent that there is a very robust relationbleipveen volatil-
ity of growth rates and polity and not so between volatilidaother variables
considered. This establishes a clear link between pdlitegames and volatility
of growth rates. In the next section we build a theoreticatleldo explore how

polity affects volatility.

3 A model of Polity

To understand how the political regime of a country can imftigethe economic
performance of that country we build a model in which the ektéd democracy
in the country is parameterized. So the outcomes of the nwitldde a function
of that parameter, which will allow us to compare acrossmegiiypes.

Here we provide a description of a general version of the mdd¢he subse-
guent sections we will compute optimal solutions and elqudifor some special

cases of this general model.
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3.1 TheEnvironment

We consider an infinite horizon economy with uncertainty.e Htate at time-
period t is given bys;, and s’ is the history through time-period t. We assume
thats, follows a finite state markov chain with a unique ergodicritisttion. We
denote the probability of staté occurring in period by 7(s").

There is a measure one of population. The population is edidto two
groups, A and B. There is a measwef population in group A andl — ) in
group B. Group A is in power, the government maximizes thigytf agents in
group A only. An innovative feature of this model is paramigiag democracy -
here) is also the measure of democracy in the country. Highereans a greater
fraction of the population is part of the decision makinggass and are repre-
sented in the government. A perfect democracy is that in kveach individual's
welfare is part of a government decision. That happens whisnl, then each
individual’s utility is a part of the maximization problerhd government solves.

The government’s decision involves choosing the incomerases for each
period and how much to transfer through direct income texssind by providing
goods and services. We assume that the government cangdaxaates across
individuals, so each consumer in this economy pays incorestat the same rate.
However, the transfers, both direct income transfers atdigy provided goods
and services, are directed towards agents in group A onlys i§hthe process
through which the government redistributes income in tiisnemy. Also, the
government does not have the ability to save or borrow,therge are no govern-
ment bonds. Each period the revenue obtained through eaxiatfully spent on
transfers to group A members and on provision of governmeodg and services.

Agents in each group take taxs') , direct income transferg(s) and gov-
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ernment expenditure on publicly provided goods and sesvif@’) as given and
choose consumptiati(s') (i = A, B), laborl’(s') and capitak’(s') to maximizes
their own utility.

Group A'sProblem

Agents in group A by virtue of being part of the ruling group deect income
transfers and also publicly provided goods and services fhe government. The
goods and services that the government provides is not apgulné good, it is
assumed to be a rival good. This good enters the utility oftmsumers unlike the
income transfer, which appears in the budget constraimeotbnsumers. Thus, if
G(s') is the total amount the government spends on providing gandservices
to its citizens, each agentin group A g@t%t—) of itll. We assume the utility of the
consumers are additive in privately procured goods andigulgrovided goods
and services. They maximize their lifetime expected ytbiy choosing their own
consumption, labor supply and capitéd (s*), 14(s'), k4 (s")},

t (ot t t G(s)
%Mst)};gﬂs){U@A@),ms)m( D) e

{eA(s?)

Subject to the budget constraint,

s+ R < 1= () {w()A) + (RN (3.2)

+(1 =)k + Tft)

and the nonnegativity constraint on capital holdikg$s’) > 0.

DefineR(s") = [1 — 7(s")]r(s") + 1 — 4, then the budget constraint becomes:

"We assume a linear technology for producing governmentgo8d the government expen-

diture on these goods and services is also the amount ofdahahodity produced.
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()

A(s!) + BA(s1) < [1 = (s u(s ) + R A + =

(3.3)

Group B’sProblem

The difference in group B’s problem from that of group A's et group B
agents do not receive any direct income transfers or pylpicvided goods and
services. The income tax, however, is levied on the wholeufadion and so
group B agents still have to pay the income tax. They also miaei their lifetime

expected utility by choosing their own consumption, labop@y and capital,

{eP(s"), 15(s"), K5 (s")}

max Y  B'r(s" ) u(c”(s"),1%(s")) (3.4)

t,st

Subject to,
cP(s") + kP (s') < [1 —7(s"]w(s)P(s") + R(s k" (s'7) (3.5)

and the nonnegativity constraint on capital holdik§s$s!) > 0.
Firm’s Problem:
Firms produce the private consumption good in a competiinxéronment, so

returns on capital and labor equals their marginal produadtsis economy.

r(s') = Fr(K(s"1), L(s"), s;) (3.6)

w(s') = Fr(K(s™Y), L(s"), ;) (3.7)

Notice, thats; enters the production function explicitly, but there is @ a

sumption whether the shock is multiplicative or otherwise.
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Government budget constraint:
The government runs a balanced budget each period. Thegdame of all
agents at the same rate and use revenues to provide public gna services

G(s') and transfefl’(s') to group A members. Their budget constraint is given

by,

T(s") +G(s") = 7(s")[w(s")L(s") +r(s")K(s)] (3.8)
Feasibility
The feasibility equation that must be satisfied in the econsngiven by,

C(s') + K(s") + G(s") = F(K(s"), L(s"),s) + (1 = ) K(s1)  (3.9)

Where,
A () + (1= N)cP(sh) = C(sh) (3.10)
MNA(Y) + (1= NIB (s = L(s") (3.11)
MNEA(s)) 4+ (1= NEB (s = K(s) (3.12)

Competitive Equilibrium

The definition of the competitive equilibrium is standaret us define,
e 1(s") = [r(s"),T(s"), G(s")]: government policy at’; n:policy for all s'.

o 2(st) = [cA(sh), cB(sh),14(s!), 1B (st), kA(s!), kB(s!)]: an allocation at?;

x: an allocation for alk.
o (w,r)=[w(s"),r(s")]: aprice system.

A competitive equilibrium is a policyn, an allocationr and a price system

(w, r) such that given the policy and the price system:

14



the allocation maximizes agent A's utilify, 3.1, subjectthe sequence of
budget constrainis 3.3.

the allocation maximizes agent B’s utility 8.4 subject te gsequence of
budget constrainis 3.5.

price system satisfiés 3.6 and]3.7 and

the government’s budget constrdinil3.8 is satisfied.

Notice, as in representative agent problems, the feagibodinstraint 3.9 is not
part of the definition even though this is a heterogeneoustggeblem. Stan-
dard assumptions on utility functions ensure the budgestcamts are satisfied
with equality in an equilibrium, and those together with gevernment budget

constraint implies the feasibility condition.

3.2 Optimal Policy Choice

In this model the tax and transfer policies are chosen enungdy by the govern-
ment. As stated earlier the objective of the government madgimize the utility
of agents in group A only.

However, in choosing its optimal fiscal policy the governtmust take into
account the equilibrium behavior of all agents. The eqiiiim can be fully char-
acterized by the first-order conditions derived from thétytmaximization prob-
lem of the agents A an B, and from the firm’s problem. Theseléggiuim condi-
tions are the implementability constraints the governrfegg®s in maximizing the

utilities of agents in group A. Thus, the government’s pplitioice must satisfy

15



the government budget constraint

T(s") + G(s') = 7(s)w(s)L(s") +r(s) K (s,

plus all the implementability constraints:

A(sh) + B = [1 = 7(sHw(s)A(sY) + R(s)EA (s +

> ﬁ Z t+1‘8 t+1)R(8t+1),

8t+1‘8t

with equality whenevek4(s') > 0,

with equality whenever!(s') > 0,

cP(s") + k7(s") = [1 = 7(s)w(s)7(s") + R(s")k" (s

> ﬁ Z t+1|8 t+1)R(St+1),

8t+1‘8t

with equality whenevek? (st) > 0,

with equality whenevel? (s') > 0,

r(s') = Fr(K(s""), L(s"), s0),

16
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and,
w(s') = Fr(K(s™1), L(s"), 5,). (3.21)

The implementability constraints guarantee that whatpeécies the govern-
ment chooses, the implied prices and allocations are densiwith the best re-
sponse of private agents to that policy choice. The goventimedget constraint
ensures that the chosen policy is resource feasible argfisstihe balanced bud-
get restriction.

Now we need to specify whether the choice of the fiscal poBdyither con-
strained by the luck of commitment. In the spirit of Klein aRtbs-Rull (2003),
we assume that there is only one-period commitment tecggawailable in the
economy: Each period the government inherits a commitnoesntertain feasible
fiscal policy rule specifying the current income tax rate ammbme transfers as
functions of the current realization of the productivitwskH The government
observes current realization of the productivity shecknd applies the inherited
fiscal rule. Then the government chooses and announcesg@aal rules to be
honored by the government in the next period. This rulesi§ptwe next period
income tax rate and transfers as functions of the next pgnioductivity shock,
si+1- In choosing next period policies government takes in actdoe entire
current state of the economy, which is determined by theeatirealization of the
shocks;, the inherited income tax rate and transfers, and the bligioin of capital
between households of both types. Given the announcedadethe current state

of the economy households of both types make their consonmfptvestment and

8To be feasible the income transfE(s) can not be negative or exceed the total amount of tax
revenue collected. To ensure that the fiscal policy rule npagi§y income transfers as a share of

total tax revenue, the remainder will be allocated to goremnt provided good§'(s).
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leisure/labor decisions and then the situation repeaglf itext period. Thus we
restrict attention to time-consistent fiscal policies witie period commitment.

To be more precise about policy choice problem we will follgein and
Rios-Rull (2003) in defining &olitical Equilibrium problem. Letr(s|s) be the
conditional probability of state’ if the previous state was. The minimal ag-
gregate state vector in perigds the current realization of exogenous shagk
the capital holdings of both types of agefts ,, K ,), and the inherited taxes,
transfers(r;, T;). Letq = {s;, K}*,,KE,, 7, T;} be the aggregate state vector.
For individual agents of typé (i = A, B) there is an additional state variable,
individual capital,ki. We first characterize the behavior of an economy with an
arbitrary law of motion for the fiscal policy variablés(s'), T'(s")) = 1(q). This
should be interpreted as giving the fiscal policy for nexiqukif shocks’ occurs
given that today’s state ig

An individual of typeA solves the following problem:

v g, kY w) = max u(et 1)+ B ()t (¢ (), BV v) | (3.22)

{cA 1A KA}

subject to

, T
A+ EY =1 —7)(w(s, K, L)I* +r(s, K, L)k*) + (1 — 0)k™* + T (3.23)

K% = Dga(q; ¥), (3.24)

K? = DKB(q;¢)7 (325)
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L* = Dpalg;v), (3.26)

LY = Dys(q; ), (3.27)
K=MK*+ (1-)\K?, (3.28)
L=MA+(1-NL5 (3.29)
(m(s), T(s) = ¥(a), (3.30)

whereD 4, Dy s are the equilibrium laws of motion for capital holdings, and
D4, Dy s are the equilibrium aggregates of labor supply for each offagents.

Similarly, an individual of typeB solves:

v (g, kP 0) = max |u(c® %)+ 8) w0 (5), K 0) | (3.3D)

{cB 1B kB'}

subject to

kP =1 - 1)(w(s, K, L)IP +r(s, K, L)k®) + (1 - 0)k?,  (3.32)

i

K = Dga(q;9), (3.33)

K" = Dys(g;1), (3.34)
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L* = Dpalg;v), (3.35)

LY = Dps(g;), (3.36)
K=MK*+ (1-)\K?, (3.37)
L=M"+(1-)\L", (3.38)
(m(s), T(s) = ¥(a), (3.39)

Note that the value functions as well as some other functtmesndexed by
1, to recognize the fact that these functions may vary whearies.

Notice, that this is a optimal policy choice problem withdreigenous agents.
Heterogeneity makes it rather difficult to solve numericail two ways. First, it
increases the state space. Notice, that we do not have goesatrbonds in our
model. As a result, the Chari, Kehoe and Christiano (199pjaaxh of solving
the Ramsey problem cannot be used here. In the alternapreagh, suggested
by Marcet and Marimon (1998), the problem we face is that aigehstate space
which makes it unwieldy. The second problem that heteratyeneeates is that
now interiority of the solution is no longer guaranteed. Irepresentative agent
problem conditions on utility function and production ftioo make the optimal
consumption, labor supply and investment strictly posititHowever, now even
with the same set of assumptions on the utility and prododtimctions, all the

optimal allocations are not necessarily interior. The laaug condition on the
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utility function makes the consumption of each type of aganttly positive,
but now either individual labor supply or investment or bofhany one type of
agent can be zero without violating any assumption. Thistsuttially adds to the

complications of numerically solving this problem.

4 The Outcome

In this section we solve for the optimal policies and allowad in the model with
the assumptions, that (s') = 1 andi?(s!) = 1, so thatL(s') = 1 andG(s!) = 0

for all s'. We assume the following utility function for agents of type A, B,

The production function is Cobb-Douglas with stochastmduoictivity term:
Y(s') = 0(s)) K(s"71) L7 (s")

For our computation we assume that there two possible stagzsch period,
high (H) or low (L)and the productivity factdi(s,;) is assumed to follow a sym-
metric markov process over two statéd! andd”. Given the current state, the
probability of remaining in the same state next period given.

The assumption thaf(s') is zero in each period also changes the govern-
ment’s budget constraint. The government’s budget canstan now be written

as,

Now we can describe the problems solved by the agents of pp#s and the

government.
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Agents of both typesi(= A, B) take factor prices and government policies as
given and solve their respective problems. Agents of grogple the following

problem:

max
cA(s?),kA(st)

Zﬁtc oL ] @1)

subject to constraints:

A FEA(sY) < (w(sh) +r(sHAA (s ) (A = 7(s4) + (1 = ) EA(s 1) + TT
(4.2)
k4(s") >0 (4.3)
The problem which the group B agents solve is quite simibarept that they
do not receive transfefB(s'). Since,T'(s") is not a part of the individual’s choice

problem, the euler conditions that result from the first orcenditions of both

agents in group A and B are same. They are ferA, B,
(N 2 BEA(C (™))L = +r(sH(1 = 7(sH)]}, (4.4)

with equality whenevek?(s') > 0.

The government’s problem is:

)17V
L max Zw{ ( )) }l ko (4.5)
{e(s1),e5(s"),
kA (s") kB (s1),
7(s")T(s")}

subject to constraints:

()™ 2 BEA (AT A= 0+ r(sTHA = (s}, (4.6)
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with equality whenevek (st) > 0.

A(s) R = (wls) 4+ r(s A () (1 —7(s1) + (1— YA () 4 L),

(PN = BEA (P (ST =d+r(s™ (A - 7(s" )]}, (4.8)

with equality whenevek? (s) > 0.
cP(s") + kP (s") = (w(s") +r(sHE"(s")) (1 = 7(s")) + (1 = k" (s'7), (4.9)

T(s') = 7(s")(w(s') + r(s") K (s"1)). (4.10)

Next we describe our computation strategy for this problem.

4.1 Simulation of the model

To solve this problem we, actually, numerically computedpg&mal policy func-

tions in a finite horizon model. We recursively solve the Tipgmodel backward.
Starting from period T-1, we find the optimal fiscal policyfde applied in period
T, period T-1 policy functions for both types of agents, ahd value function
for the government’s problem. Next we approximate the pdiimctions using
Chebyshev polynomials and use these approximated fursctofind the same
objects in period T-2. We continue till the value and poliopndtions converge.
Using the optimal policy functions so obtained we simul&te iodel for suffi-

ciently many periods, and report values from the invariasirithutions to which
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Table 3: Correlation between Output and Tax Rates
A Correlation Coefficient

0.1 -0.1442
0.9 0.0087

the economy converges. Note that by solving the problemvieack we are en-
suring that the choice of policies in every period satisfies time-consistency
restriction stated above.

In our computations we use the following set of parameters:

v 16 e o 9t p &
05 095 034 105 1 09 1

One point that we should stress is that we are not calibratimgnodel - we
choose some reasonable value for each parameter and thémoasgyarameter
values to simulate our model.

We simulate the model for various values oto compare across different
regimes. We report results for two very differenvalues -\ = 0.1, a highly non-
democratic country, and, = 0.9, a very democratic country. The results we get
are quite interesting and in line with what our intuition gegted. Before we go
into the details of other results, let us first look at the elation between optimal
tax rates and output in the two regimes, reported in table (3)

What we find is that the tax rate is negatively correlated wWithoutput when
A = 0.1. This implies that tax rates are high when output is low are viersa.

On the other hand, wheh = 0.9, the tax rate and the output are essentially
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uncorrelated. Thus, our model predicts that tax rates wilptocyclical in non-
democracies and acyclical in democracies.

The importance of this result lies in the fact that it helpsdbve a puzzle in
the literature. In the data, the observation that some c@srfbllow procyclical
fiscal policy has perplexed many since this is contrary topteglictions of the
standard Ramsey problem with homogenous agents. Sucly pbidice is also
in contrast to what is observed in developed countries. Wewedhe standard
Ramsey problem fails to take into account the differencethéngovernment’s

objective dictated by political regimes across countuigsch our model does.

Table 4: Simulation Results

Statistic  Capital Output Investm. Cons.A Cons.B Taxrate .r&e

A=0.1
Mean 0.061 0.396 0.061 2.610 0.082 0.650 0.080
Std.D. 0.005 0.018 0.005 0.323 0.040 0.121 4.139
Min 0.041 0.337 0.041 1.316 0.028 0.134 -14.186
Max 0.065 0.413 0.065 2.805 0.241 0.957 10.624
A=0.9
Mean 0.155 0.544 0.155 0.397 0.324 0.119 0.000
Std.D. 0.005 0.019 0.005 0.014 0.011 0.003 1.276
Min 0.149 0.524 0.149 0.381 0.311 0.101 -4.762
Max 0.160 0.563 0.160 0.411 0.336 0.121 5.001

In terms of predictions about the volatility of growth ratee find that the
model rightly predicts that volatility will be much highen the non-democratic
countries than in democratic countries. Talble (4) listsouar statistics for the

simulated economies for a particular sequence of realihedks@ In the table

9The simulated time series were sufficiently long, so thatvhleies reported in the table

changed very little for different sample path realizatiohthe shocks.
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optimal tax rates (in the next to last column) are given imoranits, while the
output growth rate statistics (in the last column) are reggbm percentage point
units. In the case wheh = 0.1 the standard deviation of growth rates is 3.24
times larger than wheh = 0.9. This is despite both economies facing the same
sequence of shocks. The range of growth rates is also muaddr widen)\ =

0.1. It should be reiterated that all that we assumed here, ighleagovernment
cares about a smaller subset of population. In all othereasphis is a standard
RBC model with endogenous policy choice. We think it is rekahte that this
alteration of the government’s objective creates suchguooed implications for
growth volatility, that accord so well with the data.

The predictions of the model in other fronts are also borndptacts. Output
investment and aggregate consumption are lower in non-dextiocountries than
in democratic one. As we have already seen in the data thal iBIDP per capita
is highly correlated with polity, providing support for ghoutcome in our model.
Thus, the cause of poverty in some countries can be tracdx todlitical struc-
ture in those countries. Average tax rates are, howevdnghig non-democratic
countries in this model. This may strike as a counterfaguedliction. It is a
well known fact that official tax rates tend to be higher ineleped (and mostly
democratic) countries, especially so for redistributl@mial security and social
insurance taxes. It should be noted, however, that here svébaking at taxes
which are used, exclusively, to redistribute income frone gnoup of infinitely
lived households to the other. Social security taxes mahteght of as a substi-
tute for within household, altruistic transfers. Anothewpiortant point is that in
our model transfers have nothing to do with social insuraarwt "warm glove”

altruistic motives. They are effectively, transfers frooophouseholds to the rich.
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In this section we also completely abstract from publiclypded goods. In short,
here we abstract from all such legitimate taxes and trasmafedl focus on pure rent
seeking activities facilitated by biased fiscal policies.fdct, when\ = 1 (in a
perfect democracy) the model collapses to a standard epetve agent RBC
model, which is pareto-optimal and where optimal taxes aausfers are always
equal to zero.

In this section we did not allow for leisure or governmentyided goods.
We think that this is a sufficiently rich environment to maker enain point:
non-democracy may optimally pursue fiscal policies whicthavnplify volatility
through their dynamic effect on capital accumulation deais. It is interesting
to see, however, whether introduction of leisure and gawemnt procured good
will change the results. We do that in the next section, butctamputational

tractability we dispense with direct income transfers.

5 Redationtotheliterature

In the literature, researchers have showered a lot of atean studying particular
cases of economic collapses or growth “take-offs”, but aife@aomparison have
done a systematic examination of volatility differenceoas countries. The few
who have studied this issue empirically have attribute® iptare chance (East-
erly, et. al.(1993)), initial income or poverty (AcemogladaZilibotti (1997),
Kraay and Ventura (2000)), or, inequality (Rodrik (199&®)ur empirical analysis
shows that polity dominates all these suggested causedaiflitap differences.
Rodrik (1999) links volatility of growth rates to politicaégimes, but suggests

that conflicts in non-demaocratic regime is the reason batwestability of growth
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rates in such countries. We, however, find in our analysib@ftata that there is
more to political regimes than just conflicts (or lack of it).

On the theoretical front, Acemoglu and Zilibotti (1997) dps a model in
which countries which are initially poor fail to diversifysk as there are certain
fixed costs in operating any sector. As a result poor cousbréve more volatile
growth. In Kraay and Ventura (2000) low income countriescgdize in a dif-
ferent kind of industry form those in high income countriediich leads to the
variation in volatility of growth rates.

There is another strand of literature which stresses theypgthbility in democ-
racies. Dixit et. al. (2000) show that repeated interactibetween political par-
ties, who are in and out of power with positive probabilityll\ead to stability
in democratic countries. Rodrik (1999) points out diffarerechanisms through
which conflict is avoided in democratic societies (incluglihe one mentioned
above). The lack of such mechanisms in non-democratic desnwill lead to
repression by autocratic rulers and conflict and hence greatatility. However,
none of these papers have a model that encompasses vamgiuese In that
sense, our paper is unique - it provides a framework in whatlty comparisons

can be made across countries with varying degree of dempocrac

6 Conclusion

In this paper we set out in a quest to find out why are growttsratsome coun-
tries more volatile than others. This exploration havedgelinteresting results.
In analyzing the data we find that volatility of growth ratee eelated to the po-

litical structure of a country - we find that volatility is natively related to the
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polity of a country. We show that the relationship is robost variety of controls,
choice of dataset and period of analysis. We further finditheggressions where
we have polity and either initial income, a measure of indityyar durability of
regimes (or all together) as independent variables withtily of growth rates
as dependent variable, only the coefficient on polity isificant. We get similar
results using two stages least square regressions.

To understand how polity might affect growth rates, we deped dynamic
general equilibrium in which democracy is parameterizedthe model democ-
racy is measured as the measure of population who gets kpengfits from the
government. The government taxes the entire populatiotrbosfers resources
to a selected group only. The transfer can take two forms lsmmpincome trans-
fer or as provision of goods and services. Government'satibgeis to maximize
the utility of the favored group through this redistributio

The innovative way of modeling democracy allows us to coramar results
from the model with the data as polity takes continuous \&hmtween perfect
democracy and perfect autocracy. We solve our model foaicecases and find
it rightly predicts that volatility increases across caieg as we go from more
democratic to countries to less democratic countries.

The channel through which the political regime effects glovates is the
fiscal policy. The model suggests that tax policy in a non-olenacy will be such
that tax rates will be high when output is low and low when owitig high, or
procyclical. In more democratic countries such an effectilbdoe mild or tax
rates could be even countercyclical. The procyclicalityaof rates in low polity
countries amplifies the volatility of growth rates in sucluotries.

The result on procyclicality of tax rates helps to solve azbeiz In the data
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it has been observed that some poor countries follow a plicaydiscal policy.
This contrasts to what is prescribed by standard theoriegptmal taxation, and
to the policies followed by developed countries. Our modhelds light into this
problem.

Our model does well in some other dimensions as well. We finpuddevels,
capital stock, investment and private consumption levedd@ver in low polity

countries compared to more democratic countries, factsebout by the data.
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Std. of GDP growth rate against average polity index, 1962-1996
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Figure 1: Standard Deviation of per-capita GDP growth ragegnst Polity index

31



References

[1] AART KRAAY, AND JAUME VENTURA (2001): “Comparative Advantage and

the Cross-section of Business Cycles,” Working Paper 9B®8sed, MIT.

[2] ALAN HESTON, ROBERT SUMMERS, AND BETTINA ATEN (2002): “Penn
World Table Version 6.1,” Center for International Compans at the Univer-

sity of Pennsylvania (CICUP).

[3] ALBERT MARCET, AND RAMON MARIMON (1998): “Recursive Contracts,”

Mimeo, Pompeu Fabra University.

[4] ALVARO RIASCOS, AND CARLOS A. VEGH (2003): “Procyclical Fiscal Pol-
icy in Developing Countries: The Role of Incomplete Markat4imeo, UCLA

and Banco Republica, Columbia.

[5] AVINASH DixIT, GENE M. GROSSMAN, AND FARUK GuL (2000): “The
Dynamics of Political Compromise,The Journal of Political Economy,
108(3), 531-568.

[6] FREEDOM HOUSE (2003): “ANNUAL FREEDOM IN THE WORLD
COUNTRY SCORES 1972-73 TO 2001-2002,” Freedom House.

[7] GRACIELA L. KAMINSKY, CARMEN M. REINHART, AND CARLOS A.
VEGH (2004): “When it Rains, it Pours: Procyclical Capital Flowad
Macroeconomic Policies,” Working Paper 10780, NBER.

[8] MICHAEL GAVIN, AND ROBERTO PEROTTI (1997): “Fiscal Policy in Latin

America,” NBER Macroeconomic Annual, pp. 11-61.

32



[9] RODRIK, D. (1999): “Participatory Politics, Social Cooperatiand Eco-

nomic Stability,” Mimeo, Harvard.

[10] Ross LEVINE, anD DAvVID RENELT (1992): “A Sensitivity Analysis of
Cross-Country Growth Regression8ER, 82(4), 942—-63.

[11] V.V. CHARI, PATRICK J. KEHOE, AND LAWRENCE J. CHRISTIANO
(1995): “Policy Analysis in Business Cycle Models,” knontiers of Business

Cycle Research, ed. by T. Cooley. Princeton University Press.

[12] WILLIAM EASTERLY, MICHAEL KRAMER, LANT PRITCHETT, AND
LARRY SUMMERS (1993): “Good Policy or Good Luck? Country Growth
Performance and Temporary ShockBJE, 32, 459-483.

33



	14-PolVol- Patha- VEAM 2010.pdf
	Introduction
	Volatility and Political Structure: An Empirical Analysis
	A model of Polity
	The Environment
	Optimal Policy Choice

	The Outcome
	Simulation of the model

	Relation to the Literature
	Conclusion


