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CHOOSING A DICTATOR:
BUREAUCRACY AND WELFARE IN LESS DEVELOPED POLITIES

James E. Rauch

SUMMARY

Recent work in the sociology of economic development has emphasized the establishment of
a professona government bureaucracy in place of political gppointees as an important
component of the inditutional environment in which private enterprise can flourish.
The mode of bureaucracy in this paper contains two key dements. Firs, individuas ae
assumed to differ in their dedre to exercise effective power, by which | mean ther dedire to
impose ther preferences over collective goods on the public. | cdl the level of this desre
power-hunger or ph for short. One can only exercise effective power when one can choose
the mix of collective goods the state will supply (or at least the mix of the subset of goods
supplied by one’s “insulated” bureaucracy), so one’s ph can only be satisfied at the top of
the bureaucratic hierarchy. Second, there exist different opportunities for corruption a the
different levels of the bureaucracy. At the bottom one can engage in “petty corruption”,
which is defined as seding tax revenues intended for provison of public goods. An
example would bc taking kickbacks as a percentage of the value of contracts awarded to
collect garbage or build aroad. At the top one can engage in “large-scale corruption”,
which is defined as the use of State regulatory powers to create rents. An example would
be establishment of a date trading monopoly in which one has a sake directly or through
relatives.

The government conssts of one dictator (so named because he functions as Arrow’s
Dictator) and a smdl number of deputies. | make the redistic assumption that the
dictator needs the deputies to carry out their tasks in order for the government to supply
goods and services, but that he can pursue corruption on his own (or with the help of
relatives and friends). The deputies dlocate their time between their assigned tasks and



(petty) corruption. The dictator dlocates his time between monitoring the deputies and
(large-scde) corruption. A high ph dictator will closdly supervise his deputies to force
them to implement his will by usng the tax revenue under their control to supply the mix
of public goods he has chosen, leaving him little time for corrupt pursuits. A low ph
dictator is not interested in imposing his preferences over collective goods and hence spends
little time supervisng his deputies, indead concentrating on creating and appropriating
rents while they rob the public till.

Now suppose we inditute a rule of internad promotion, so that the next dictator can
be chosen only from the current deputies rather than from the entire population.  This
means that deputies have more than a negligible chance of becoming dictator and
exercisng power. | argue tha this will generate an important kind of sdf-sdection among
deputies. Any deputy wants to enjoy petty corruption and aso wants to be promoted and
enjoy large-scde corruption. A high ph deputy, however, wants to be promoted more
because he will dso enjoy exercise of effective power. 1t follows that if there is any
effective supervison a high ph deputy would respond by reducing his petty corruption more
than would a low ph deputy. Since deputies who care about effective power are more likely
to become dictator, dictators are more likely to care about effective power. A dictator who
vaues exercise of effective power highly will in turn spend more time supervisng his
deputies to insure that they are carrying out their tasks and less time looking for ways to
line his own pockets. Thus internal promation is a sdf-reinforcing system that increases
the expected ph of dictators, tending to increase the extent to which the bureaucracy as a
whole carries out its assgned tasks of puhlie goods provision and decrease the extent to
which it implicitly taxes the private sector through large-scde corruption.

Within this overd| framework | adso invedigate the effects of varying deputy
compensation levels and of recruiting them meritocraticdly. At the end of the paper |
peculate that extensions of the modd can hep us understand phenomena such as
bureaucratic “pockets of efficiency” and “esprit de corps’.
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I. Introduction

Recent analyses of economic policy-making in less developed countries (LDCs) have
stressed that the individuals who make up the state apparatuses can to some extent act
independently, rather than responding passvely to voters or interest groups as in much of
the politicd economy literature. Such a state might be expected to exhibit the “predatory”
behavior predicted by writers such as La (1988), as each state functionary seeks to
implement regulations on private sector economic activity that will maximize the bribes he
can extract. Indeed, we do observe such purely rent-seeking states in LDCs. A good
example is Zaire, of which Presdent Mobutu has stated “holding any dice of public power
constitutes a veritable exchanged instrument, convertible into illicit acquisition of money
or other goods’ (Young 1978, p. 172). What is remarkable is that some LDC governments
do not act as predators. In East Asa, for example, the Korean and Tawanese states have
worked hand in glove with the private sector to promotc investment and enhance the
capecity of private firms to enter international markets (Amsden 1989, Wade 1990),
eaning these governments the moniker “developmenta dates’.

In his comparaive andyss of the role of the ate in the development of severd
LDGCs, Evans (1992) argues that professondization of the state bureaucracy is a necessary
(though not sufficicnt) condition for a state to be "developmental®. The key institutional
characteristics of what he calls "Weberian™ bureaucracy include meritocratic recruitment
through genuinely competitive examinations, Civil Service procedures for hiring and firing
rather than political gppointments and dismissds, and filling higher levels of the hierarchy
through internd promotion. In previous work | sudied the potentid impact that
bureaucratic professonalism could have on the postive role that the state can play in
economic development by providing complementary inputs for the private sector.
Specificdly, in Rauch (forthcoming) | hypothesized that establishment of a professiond
bureaucracy in place of political appointees will lengthen the period that public decision



makers are willing to wait to redize the benefits of expenditures, leading to dlocation of a
greater proportion of government resources to long-gestation period projects such as
infragtructure. | adso hypothesized that this increased government investment in inputs
complementary to private capitd will increase the rate of economic growth. These
hypotheses were tested using data generated by a “naturd experiment” in the early part of
this century, when a wave of municipa reform transformed the governments of many U. S,
cities. Controlling for city and time effects, adoption of Civil Service was found to increase
the share of totad municipa expenditure dlocated to road and sewer invesment. This
share in turn was found to have a pogtive effect on growth in city manufacturing
employment.

| now wish to turn to the impact of "Weberianism" on the negative effect the sate
can have on economic development through corruption or “predation’. Investigation here
is hampered on two fronts empiricd and theoreticd. On the empirical front, the problem
is that corruption is hard to measure. On the theoreticd front, the problem is that we
redly do not know how the various elements that add up to professond bureaucracy
restrain predatory behavior (assuming they in fact do so) and thus do not know what to
expect when not dl of these ements are present, as might typicaly be the case.

Some progress is being made on the empirica front. Keefer and Knack (1993) and
Mauro' (1993) have both collected privately produced measures of bureaucratic performance
and related them in cross-country regressons to economic growth. Keefer and Knack use
ratings by the Internationd Country Risk Guide (ICRG) and by Business and
Environmentd Risk Intelligence (BERI) of “corruption in government” and “bureaucratic
ddays’, respectively, while Mauro uses raings by Business Internationd (BI) of
“corruption” and “bureaucracy and red tape’. Keefer and Knack (Table 5) find that better
performance on both of thelr varigbles is pogtively and sgnificantly associated with
growth, and Mauro (Table 8) finds that better performance on both of his variables is
postively and dgnificantly associated with the private investment share of GDP.



Unfortunately, while this evidence reinforces the idea that differentid governmenta
performance may have an impact on economic growth, it tells us little about what kind of
indtitutional characteristics are associated with lower levels of corruption or red tepe. If
the findings of Kegfer and Knack and Mauro are meaningful, it is worth identifying which
characterigtics of government bureaucracies lead to good ratings from the ICRG, BERI,
and Bl on the variables cited above. But in order to know what to look for we need some
additiona theoretica guidance. That is the most immediate purpose of this paper. Its

longer-term god is to degpen our understanding of the behavior of government

bureaucracies in generd.

II. The argument

Bureaucratic corruption is typicaly addressed using a principa-agent modd (see,
eg., Klitgaard 1988), but the standard assumption of such work is that the principa
himsdlf is not corrupt, which misses the entire problem of the predatory sate. If we are to
retain the utility of the principd-agent modd without being irrdevant we mug therefore
model corruption on the part of the principa. This could mean grafting a modd of the
entire political process onto a model of bureaucratic corruption. | fed, however, that at
the present time this would be attempting to do too much. Ingtead, | abstract from the
political process by identifying the stete with the bureaucracy.” In doing'so | am inspired
by the example of Soskice, Bates, and Epstein (1992). | also borrow from this paper the
assumption of a hierarchical divison of labor within the bureaucracy, where decisons can
be made only at the top and implemented only at the bottom, and the assumption that
individuds may enjoy leadership for its own sake. | believe the identification of the
bureaucracy with the date is less redrictive than it seems a fird. There exis one-paty
dates where the bureaucracy is very closdy identified with the party,” military

11t is worth noting that, for example, Mexico is essentially a one-party state, and that the current and
former Presidents of Mexico at the time of writing (Ernesto Zedillo and Catles Salinas de Gortari) never



dictatorships where the bureaucracy is the military hierarchy, and plenty of executive
bureaucracies in various countries with subgtantial autonomy from political control (in
which case the modd below would be interpreted to apply only to those aspects of
economic afairs over which this bureaucracy has power). In empiricd application this
modeling strategy amounts to seeing what can be explained by the Structure of the
bureaucracy, teking the political process as exogenous. One might argue that the politica
process can negate any incipient effects that bureaucratic structure might generate, but my
research cited above offers some hope that this is not aways the case.

The modd of sections Il and IV below contains two key dements. Firs,
individuas are assumed to differ in their desire to exercise effective power, by which |
mean their desire to impose their preferences over collective goods on the public.2 | cal
the level of this desire power-hunger or ph for short.3 One can only exercise effective
power when one can choose the mix of collective goods the state will supply (or at least the
mix of the subset of goods supplied by one's “insulated” bureauicracy), so one's ph can only
be satisfied at the top of the bureaucratic hierarchy. Second, there exist different
opportunities for corruption at the different levels of the bureaucracy. At the bottom one
can engage in "petty corruption”, which is defined as stedling tax revenues intended for
provison of public goods. An example would be taking kickbacks as a percentage of the
value of contracts awarded to collect garbage or build aroad. “At the-top’ one can engage in
“large-scde corruption”, which is defined as the use of date regulatory powers to create
rents. An example would be establishment of a state trading monopoly in which one has a
dake directly or through relatives.

ran for elected office before they were selected to run for President.

2For simplicity 1 assume that all individuals in the aocicty are identical in the cxbent to which they care
about income (but see footnote 11 in section [V.A below).

3The parallel concept in Soskice et al. (1992) is “ambition”. However, they do not allow ambition to vary
across individuals, nor can they clearly distinguish it from the rate at which individuals discount the
future. The latter limitation is related to the fact that the government in their model does not do
anything with the revenue it collects (other than consume it).



To see how these two eements interact | need to specify some more details of the
model. The government congsts of one dictator (S0 named because he functions as Arrow’s
Dictator) and a smal number of deputies. | make the redistic assumption that the
dictator needs the deputies to carry out their tasks in order for the government to supply
goods and services, but that he can pursue corruption on his own (or with the help of
relatives and friends). The deputies dlocate their time between their assigned tasks and
(petty) corruption. The dictator dlocates his time between monitoring the deputies and
(large-scde) corruption. A high ph dictator will dosdy supervise his deputies to force
them to implement his will by usng the tax revenue under their control to supply the mix
of public goods he has chosen, leaving him little time for corrupt pursuits. A low ph
dictator is not interested in imposing his preferences over collective goods and hence spends
little time supervisng his deputies, indead concentrating on creating and appropriating
rents while they rob the public till.

Now suppose we inditute a rule of interna promotion (the component of Weberian
bureaucracy emphasized by Soskice et d.), so that the next dictator can be chosen only
from the current deputies rather than from the entire population. This means tha
deputies have more than a negligible chance of becoming dictator and exercisng power. |
argue that this will generate an important kind of sdf-sdection among deputies. Any
deputy-wants to-enjoy petty corruption and also-wants to be promoted and enjoy
large-scde corruption. A high ph deputy, however, wants to be promoted more because he
will dso enjoy exercise of effective power. It follows thet if there is any effective
supervison a high ph deputy would respond by reducing his petty corruption more than
would a low ph deputy .4 Since deputies who care about effective power are more likely to

4The reader might reasonably ask why the deputies do not use tax revenue to bribe the dictator and thus
render supervision ineffective. The answer is that the dictator’s comparative advantage in large-scale
corruption leads him to satisfy his desire for income through thii channel and satisfy his desire to exercise
effective power using tax revenue. Obviously this answer only works if the dictator’s ph ig sufficiently
high. If it is not, the deputies use all tax revenue under their control either for personal consumption or
to bribe the dictator and government supply of collective goods is zero. (Seealso the discussionin



become dictator, dictators are more likely to care about effective power. A dictator who
vaues exercise of effective power highly will in turn spend more time supervisng his
deputies to insure that they are carrying out their tasks and less time looking for ways to
line his own pockets. Thus internd promotion is a sdf-reinforcing system that increases
the expected ph of dictators, tending to increase the extent to which the bureaucracy as a
whole carries out its assigned tasks of public goods provison and decrease the extent to
which it implicitly taxes the private sector through large-scde corruption.

Whether or not there is a rule of internal promotion, the model described predicts
that the amounts of peity and large-scale corruption will move together. This may
typicaly be true, yet one can cetainly imagine that a country could for example have
judges on the take (they are not using their saaries to provide the expected leve of
sarvice) and buses that never work, yet farmers could receive fair prices for their crops and
manufacturers could import needed inputs without paying bribes. To dlow for this
posshility | find that | need to disaggregate the state bureaucracy. This is done at the end
of the paper, where T dso speculate that extensons of the model can help us understand
phenomena such as “pockets of efficiency” (bolsoes de eficiencia--see Geddes 1986, p. 105)
and “esprit de corps’.

0. “The model without internal promotion

There are three kinds of agents in the modd: the public, the deputies, and the
dictator. There exists a continuum of agents of measure n. As in Soskice et a. (1992), |
assume an overlgpping generations structure where each agent lives for two periods. Each

agent obtains utility from consumption of a public and a private good, the latter serving as

section 111, p. 15.) | would venture to guess, however, that in real-world bureaucracies where this
outcome is observed the proximate cause is not low ph but rather the monopolization of opportunities for
large-scale corruption and/or exercise of effective power by politicians, making the ph of the “dictator”
(the top-level bureaucrat) irrelevant. Thus the worst possible outcome in terms of provision of collective
goods occurs when bureaucrats are both unsupervised by politicians and powerless.



numerare. It is convenient to assume that this utility is additively separable not only
across time but dso across goods. There are no capitd markets. The lack of capita
markets insures that the government’s budget is baanced in every period. The
government purchases g units of the private good to produce each unit of the public good.
The public good is a differentiated product of which a continuum of types can be produced.
An example could be transportation infragtructure, which can be supplied by a mix of
roads, rail facilities, airports, etc., o that we can think of the various mixes of equa cost
as corresponding to the "types" of public good.
The public

It is assumed that the public is subjected to two forms of taxation, explicit and
implicit, which form the bases for two types of corruption, petty and large-scde. Explicit
taxation means taxation in the usual sense of the word: trade taxes, sales taxes, income
taxes, eic. These are the tax revenues that finance government expenditure on the public
good. However, these tax revenues may dso fal prey to petty corruption: the deputies
charged with procuring the private goods necessary to produce the public good may instead
procure some of these private goods for themsalves. Implicit taxation is assumed to be the
sole prerogative of the dictator and is equivaent to the large-scale corruption he
undertakes. Following Shleifer and Vishny (1993), | assume thet implicit taxation is more
digortionary than explicit taxation. In order to keep the modd smple, however, |
implement this distinction by assuming thet explicit taxation is nondistortionary (i.e.,
lump-sum) while implicit taxation takes a very ample digortionary form to be described
below.

Asin Soskice et d., | assume that the public can only defend itsdf againg the
predation of the government by withdrawing its resources from the market. In the

language of Hirschman (1970), the public in my model has the option of "exit" but not that



of “voicg’. This is what | mean by “less developed palities’ in the title of this paper.5
Spedificdly, 1 follow Ades and Verdier (1993, p. 5) in assuming that each member of the
public is endowed with one unit of labor, which she can dlocate to ether one of two
private good production activities. The first has decreasing returns to scale, with output
given by f(&lt), f7>0,{77<0,f(0) = o, (1) = 0, where élt is labor input to activity 1
a time t. The output of this activity cannot be taxed by the dictator and can be
interpreted as subsistence agriculture or perhaps informa sector activity. The second
productive activity has constant returns to scae, with output given by a4,.. The output
from this activity is taxable by the dictator and can be interpreted as modern or formad
sector output. Since elt + 121-. = 1, we can smplify notation by Ietting 121: E lt S0 that
th =1- zt, and further smplify without loss of generdity by choosng units so that a = 1.
Each member of the public chooses Zt and ¢, 41 to maximize her discounted sum of
expected  utility:

Max VP
L, L

£l

= uy(g) + up(cy) + Blu( 15) + upleyy 1))
st ¢ = (1 - t)lt + f(1 - lt) ~Th, ¢, 1=(1 - t+1)£t+1 + (1 - £t+1) - Tin,
where
Uy meesures utility from consumption of the public good, u > 0, u’ <0
uy measures utility from consumption of the private good, 15 > 0, ny’ <o, ué(O) = o
C is consumption of the private good,
§ is the rate a which the agent discounts the future (0 < § < 1);
E is the expectation operator;

T is the dictator's tax rate and

5The “less developed polity” assumption imposes some important limitations on the ability of my model
to explain corruption. Since the public has no say in whether or not the decision-maker remains in
power, hc has no need to “buy off’ the public through patronage jobs, for example, leaving one of the
most important forms of corruption unexplained. Avoiding such limitations will require a more
comprehensive and ambitious approach than | have taken here.



T isexplicit tax revenue (assumed to be condant over time see discusson beow).
Since the public has NO choice regarding consumption of the public good, for expositiond
smplicty the agument of u, is not spedified a this time.

It is dear that the public's decison is completdy time-separable and that the
firg-order condition for a maximum in every time period is given by

1-7=1(1-9,

yielding the implicit fundion ¢+(7). Clealy the vdue of output is maximized when { is
chosen o that /(1 - ¢) = 1, soany 7 > O conditutes a digtortionary tax.
The deputies

There are N deputies, where N is a amdl integer. Each deputy chooses what
percentage z of the tax revenue under his contral to dlocate to procurement of the public
good, the remainder bang spent on privae goods for himsdf. If he is caught “shirking®” he
Is fired.6

| make a number of assumptions that Smplify the sructure of the deputies problem
without affecting the quditative nature of the results of the modd. First, each deputy
ocontrols tax revenue only in the fird period of his life. In the second period of his life, if he
was not fired he recalves a fixed retirement compensdiion (eg., a penson) R, while if he
was fired he becomes a member of the public. R is assumed to be st a alevd such that
the deputy is worse off if he is fired. The purpose of these assumptions is to capture as
amply as possble the tradeoff the deputy might face when engaging in petty corruption.
Seoond, when he is employed by the government the deputy is assumed to be a his “bliss
point” with regard to consumption of the public good. If we again use the example of
trangportation infragtructure for the public good, we might interpret this assumption to
mean tha the deputy has access to a private car and chauffeur supplied by the government
for short trips and to a private helicopter or jet for longer trips. Obvioudy in the real

8Klitgaard (1988) notes that the penalty for being caught engaging in corrupt activity is typically
dismissal; fines and/or prison terms are very rare.
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world this assumption is much more accurate for the dictator himsdf (to whom it will dso

aoply) than to his deputies. The reason | make it for the latter is to avoid complicating

their decisons by letting their choices of z influence their public as wdl as ther privae
good consumption. Third, | assume that the deputies maximized expected utility V0%
exceeds that of the public VP * 90 that every agent would prefer to be a deputy rather than

a member of the public, and that deputy postions are not rationed on the basis of any

characterigtic of importance for their behavior in the modd. In alater section of this paper

| discuss modification of these assumptions to dlow for some sdf-sdection into the
occupation of deputy.

| denote by A the probability with which the deputy is fired. A is a function not
only of z but dso of e, the percentage of the one unit of time with which the dictator is
endowed that he spends supervising his deputies. | assume that the function A has the
following properties:

(1) A(z,0) = 0 vz If the dictator is not supervising the deputies the probability of any
deputy being fired is zero.

(2 A(1,e) =0V e If the deputy does not engage in any petty corruption his probability of
being fired is zero.

(3) B\/8z < 0V e > 0. The deputy’s probability of being fired is decreasing in the amount

~-of tax revenue he alocates to'his assigned-task (increasing in-the amount of petty
corruption in which he engages).

(4) 0A/0e >0V z < 1 The deputy’s probability of being fired is increasing in the amount
of time the dictator spends supervisng him.

(5) A(0,1) < 1: The maximum probability of being fired is less than or equa to one.

(6) 32A/ dzde < 0. The greater the dictator's supervisory effort, the more discriminating he
Is in the sense that a given increase in z causes a greater change (decrease) in the
probability with which the deputy is fired.

(7 6ZA/6z2 > 0: The margind effect of z in reducing the probability of being fired is



(weskly) diminishing.
(8) 8°/de2 < 0: The margind effect of e in incressing the probability of being fired is

(weskly)  diminishing.
A function A(z,e) that satisfies dl of the above propertiesis (1 - z)aeﬂ, el <1

We can now write the problem of any deputy as

Max Vd
%
= iy + Buy(; ) + u5[(1-2,)(T-s,NR)/N « T/n]

+ 8{[1 - Mzpe)ug(R-T/n) 4 Mzy0 ) Bugf(L - 7 +1)q‘ g+ -8 +1) - T/1},
where ﬁl is the utility obtained from the bliss level of public good consumption and s is the
percentage of deputies from the previous period who “survived” to recelve ther retirement
compensation R (st is determined Smply by dividing the number of deputies who were not
fired in the previous period by N). Note that we have substituted the private goods
consumption congraints into s, building in the assumption that the amount of tax

revenue under each deputy’s control is Smply one Nth of the tax revenue avalable after
payment of retirement compensation to al digible former deputies, and incorporated the
optima choice the deputy would make as a member of the public. We aso used the fact
that in the second period of his life the deputy enjoys the same consumption of the public
good regardless of whether he is fired. For now | treat the number of deputies N and their
retirement compensation R as inditutiond givens, we can explore the consegquences of
vaying them later on.

The optimal choice of z, for every deputy is given by the first-order condition

u5[(1-2,)(T-s,NR)/N - T/n](T-s,NR)/N

= -80M(ze) 5 ug(R-T/n) - Bugl(L - ry )+ KL= £ y) = T/al},
which yidds the implicit function zt(et;R,...) where e, is assumed to take on vaues such
that the firs-order condition can be satisfied with equality by z, € [0,1]. This in tumn

determines the amount of the public good that is actudly provided to be z:(T-stNR) /g

11
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The utility obtained from consumption of the public good by a representative member of
the public is then u,[z3(1-s,NR)/qh(, )], where v messures the “distance” between this
agent’s ided type of public good and the type actudly supplied and h is a “compensation
function” that is monotonicdly increesng and sttisfies h(0) = 1.7

Thedict ator

The dictator is chosen from individuas in the second (last) rather than the firgt
period of ther lives. | assume that the maximum utility obtained by the dictator in the
second period of his life dways exceeds that obtainable by a deputy or the public. Every
agent then prefers to be the dictator rather than a deputy or a member of the public in the
second period of his life, so that in the absence of internal promotion the dictator is in
effect chosen randomly from the population. In particular, he is not sdlected (by the other
agents or by himsdf) on the basis of his ided type of public good or his ph. As mentioned
above, the dictator chooses how much of his time endowment of one unit to alocate to
supervison of his deputies. | assume that the rest of his time is dlocated to devisng ways
to enrich himsdlf at the expense of the public. The most Smple formulation is to st
Ty =1~ €, SO that we can replace 1 « 7, with e in the problems of the public and the
deputies above.

Since the dictator can make society’s-choices concerning-public goods and thus
exercise effective power, he is unlike the public or the deputies in that his ph can affect his
behavior. In order to know how it does so we need to be able to measure the exercise of
effective power, and to do this we need in turn to describe the dictator’s preferences over
expenditure on the public good. We can think of these preferences as divided into two
pats the amount of expenditure (condtrained by explicit tax revenue) and its dlocation
(the choice of type). | finesse the question of whether a dictator interested in power would

THere | have modeled preferences over the differentiated product exactly asin Helpman (1981).
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aways choose the maximum possible expenditure (the existence of red-world autocrats
who enthusiagticdly implement fiscdly conservative programs suggests not) by assuming
that explicit tax revenue is fixed exogenoudy a T (conceivably at a maximum set by
adminidrative  cgpacity). Thus the dictator only has the power to choose the type of
public good supplied by the government, and we can conveniently measure the extent to
which his preferences over the public good are made effective by the percentage of T thet is
actudly used to produce the type of public good he has chosen rather than winding up in
the pockets of the deputies. Any measure of exercise of effective power should therefore be
increesng in z. | denote such a measure by P(z), where P > 0 and P’/ < (.8
The dictator’s ph is messured by the random variable 5, which is drawvn from a
distribution ¥ that maps [7,0) into [0,1], where 7 is defined below. In the absence of
internal promotion ¥ is the same as the fixed populaion didtribution ¢. If we assume that
the dictator acts as a Stackelberg leader, optimizing with respect to the functions £* and
z*, we can write his problem as
Mg: VP = &+ wfn(1-e )8 + 7P(2}).
The optimal choice of e, is given by the first-order condition
ué[n( l—et)lfc‘]n[lz‘ - ( 1-et)dt" /det] =nP (z’{)(dzt/det),
which yidds the implicit function BZ(TI;---) where 7 is assumed to take on vaues suc_h thet
the fird-order condition can be saidfied with equdity. This assumption implicitly defines
7 for both this section of the paper and the next.
Let us turn now to the key dements of behavior implied by the firg-order
conditions derived above. | will sick to intuition and confine dl derivetions to the

Appendix.

81 have chosen to keep the specification of the function P as simple as possible. Undoubtedly it should
contain more arguments. For example, it seems reasonable that P should be increasing in n, the number
of people over whom power is beng exercised, though this is unimportant in the present context since a
is being treated as a constant.
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The public's behavior is eedest to andyze. Obvioudy the amount of labor the
public alocates to marketed, taxable production as opposed to subsistence/informal sector,
untaxable production will depend negatively on the tax rate and hence postively on the
effort the dictator spends supervisng his deputies rather than plundering the public. In
the Appendix it is shown that d£*/de > 0. This behavior gives rise to an inverted-U
relaionship between the dictator's supervison effort and his income (implicit tax revenue):
when effort is zero, 0 that al marketed output is taxed away, then the public devotes zero
labor to taxable output and tax revenue is zero; but when effort is one, the tax rate is zero
and tax revenue is again zero. Under a condition derived in the Appendix there will be
only a. single loca (equals global) maximum for tax revenue for 0 < e < 1. | denote this
income-maximizing effort levd by &.

For the deputies, more intense supervison by the dictator means that their
probability of being fired increases more steeply with the percentage of tax revenue under
their control that they divert into their own pockets (32A/6z5e < 0). This leads them to
decrease this percentage Or increase the percentage that they gpply to provison of the
public good. In the Appendix it is shown that dz*/de > O.

Turning findly to the behavior of the dictator, we note that given our (implicit)
definition of 7 it must be a least as great as the vaue of 5 for which the dictator's
first-order condiition is satisfied with-equality when et = €. This rulesout the existence of
arange of (low) vaues of 7 for which the dictator aways chooses effort level & (though it
dlows for non-negligible probability mass a 7). Intuitivdy, in combination with our
assumption of a single loca (equas globd) maximum for (1 - e)£*, this insures that the
dictator always faces a tradeoff between income and exercise of effective power. In the
Appendix it is shown that de*/dn > O provided that the second-order condition for a
maximum is sdisfied & e*. Thus the greater is the dictator% ph, the better off is the

public, which is subjected to a lower rate of distortionary taxation and recelves a greater

supply of the public good (because dz*/de > 0) in return for the tax revenue thet is



collected from it in a lump-sum fashion.9
Note that since € > 0 it is never optima for the dictator to spend zero effort on

supervison of his deputies. If for e, = € the deputies firg-order condition is satisfied for

7, > 0, this means that the governrrtlent adways supplies a pogtive amount of the public
good. | leave it to the reader to decide whether this would be a redigtic feature of the
modd.

| conclude this section by discussing the effects of two “policies’ that might be
adopted with the am of improving bureaucratic performance. higher sdaries for deputies
and meritocratic recruitment of deputies. The firgt policy can be modeled as an increase in
R. One would expect deputies to devote more resources to their assgned tasks and less to
petty corruption if the pendty for being fired is effectively raised by increasing ther
(retirement) compensation. The only opposing congideretion is that increasng R reduces
the amount of tax revenue under each deputy’s control and thus increases his margind
utility of income and his incentive to be corrupt. The condition under which dz*/dR > O is
satisfied is stated in the Appendix. Assuming this condition holds, there exists a tradeoff
for the public regarding deputies compensation, holding congtant the effort leve of the
dictator: increesng R reduces the resources available to purchase the public good, but
increases the share of the remaining resources that are actually used to purchase the public
good.

Matters become till more complex and ambiguous when we take account of the fact
that the dictator’'s effort level e will in generd be affected by changes in R. These effects
are of two types, which | will cal the “concavity effect” and the “responsveness effect”. If
there is diminishing margind utility from exercise of effective power (as there will be in our

%Since 7 is a random variable, one could interpret an observation of what appear to be many consecutive
low draws (e.g, many decades of predatory rule in Haiti) as evidence against the relevance of the model.
A possible response is that such behavior is consistent with the model if dictators are not being drawn
from “the public’ but rather from an ethnically separate minority for which “the public’, and therefore
public goods, has no standing.

15
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formulaion if P 7+ < 0), then an increase in zt that is exogenous to the dictator will cause
him to reduce e his effort is not as urgently needed to insure that his preferences over the
public good are being effectively implemented, This concavity effect works to offset any
positive effect a change in R might have on public wdfare. At the same time, an incresse
in R not only causes the deputies to increase z’tk to reduce their risk of being fired, but dso
causes them to be more respongve to changes in that risk caused by changes in the
dictator's effort level. Thus (provided the condition given in the Appendix is satisfied)
dz}/de, is increesing in R, which will cause the dictator to increase e;: a the margin his
supervisory effort is more effective in bending the deputies behavior to his will.  This
respongveness effect reinforces the postive effect of R on z: and aso reduces the dictator%
implicit taxation of the public. Taking dl effects of a change in R into account, we are left
with very little predictive power for the effect of increasng deputies compensation on the
welfare of the public, though there remains a presumption that it will reduce petty
corruption.10

| now sketch out an analyss of the effects of meritocratic recruitment of deputies.
It is of course necessary to drop our assumption that al agents have identical ability as
measured by thelr time endowment and productivity. If it is ill the case tha every agent
drictly prefers being a deputy to being a member of the public, then it should in theory be
possible to recruit the highest ability agents to government service through, for example, a
competitive examination sysem. Suppose now that the higher the ability of the deputy,

the more efficiently he is able to procure the public good, which we can measure by a

1074 is possible, however, to construct a special case in which the effect of increasing deputies’ compensation
on the welfare of the public is unambiguously positive. Fit, note that it would be reasonable, given our
argument why any measure of exercise of effective power should be increasing in z, to include (T-stNR)

as a coeffkient on z in the function P. Recalling that T, 5, N, and R are either exogenous by

assumption or determined by actions of the previous dictator, we can then write P[Z“E(T‘StNR)] in our

expression for VD. Now SUpPpPOSE that R.is at a level such that (d/dR)[z’;(T—stNR)] = 0. In this casc the

concavity effect washes out, as does the effect of R on the welfare of the public through its effect on the
deputies’ behavior, leaving only the responsiveness effect.
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reduction in g. In itsalf this does not &ffect the determination of 2}, and thus it would
seem that, holding e, constant, the public benefits unambiguoudy from meritocratic
recruitment through reductions in the average g and consequent greater provison of the
public good. However, presumably the higher ability of deputy j not only reduces qj but
aso increases his income as a member of the puhlie, which weekens his incentive to avoid
being fired and thus reduces z*it. Thus the effect of meritocratic recruitment on the welfare
of the public is ambiguous after dl. This ambiguity can be reduced or diminated if being
fired from government service results in a sigma that prevents the former deputy from
meking full use of his ability in the private sector, or if use of that ability in the private
sector would have required accumulation of sector-specific human capital that was
foregone during his career as a deputy.

Again, matters become more complex and ambiguous when we account for the fact
that the dictator’'s effort level € will in generd be affected by the impostion of
meritocratic recruitment. There is an effect andogous to the responsveness effect: there is
a greater payoff in terms of exercise of effective power to getting higher ability deputies to
alocate more funds to purchase of the public good, causing the dictator to increase &
However, this is offset by a negative respongveness effect if higher ability deputies have
better private sector opportunities when they are fired. In short, the only presumption one
can establish for the effects of meritocratic recruitment on bureaucratic performance is that
whatever funds are actudly dlocated to provison of the public good will be used more
efficiently.

TV. The model with internal promotion

A. The case of one deputy

We now suppose that a bureaucratic inditutiond sructure exists such that there is
“promation from within”, meaning thet the next dictator is chosen from the pool of
deputies who are not fired. If dl deputies are fired, the next dictator is chosen randomly
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from the population as in the previous section. As in Soskice et a. (1992), interna
promotion is assumed to be an inditutiond feature beyond the control of the dictator. The
andysis is greatly smplified if we initidly assume thet there is only one deputy (N = 1).
(This assumption is dso made by Soskice €t al.)

Clearly the exigence of internd promotion does not affect the behavior of the public
derived in the previous section. For the dictator, since z* is now a function of the deputy’s
ph (as we will show immediately below) and is therefore a random variable, we must
replace P in the dictator's problem with EP, where the expectation is computed usng the
density function ¢ associated with the fixed population distribution ¢ thet is defined in the
previous section. Carrying this change through to the dictator’s fird-order condition, it is
clear that the key result de*/dn > 0 is unaffected. Internal promotion does, of course,
quditatively change the behavior of the deputy. Let the deputy’s ph be measured by the
random varigble £. We can now write the deputy’s problem as
Max V4

%
= ﬁl + u2[(1-zt)(T—stNR)/N - T/n]
+ §{[1- Az,.e) i, + u2[n(1-e’,'ﬁ‘+1)5:+1] + ¢EP(z}, )} +

Azpe {Euy[zf ) 4 (T-s;  NR)/ah(vy 1) + Eugle, 1§ +1(1- & 1) - T/nl}},
where eiﬁ‘ +1 is the effort the current deputy will expend on supervison of his future deputy
in the event that he becomes dictator, and al expectations are computed using the density
function ¢ (and with respect to the population distribution of the ided type of public good
where necessary) since the ph of the next deputy is drawn from the fixed population
distribution ¢, as is thet of the next dictator if the current deputy is fired. We can smplify
dightly by noting that N = 1 and that) because there is only one deputy who either
becomes dictator or is fired, there are never any retired deputies around to receive

compensation so that s = 0.

The deputy’s optima choice of z Is given by the firg-order condition



19

w[(1-2,)T = T/n]T = -8[0A(z,.e,)/ 02,]
x {8y + upln(l-ef, )& 41+ EEP(Z, )
- {Buyfzg  T/ah(vy )] + Bugley £y + 11 = £44) = T/al}),
which yidds the implicit function z’;(et;f,...) where e, ) € insures that the first-order
condition can be satisfied with equdity by z, € [0,1], as was dso assumed in the previous
section. Unlike in the previous section, the deputy’s ph now affects his behavior: the
higher his ph, the more he values promotion to dictator, and the more funds he devotes to
implementing the current dictator’s preferences over the public good to avoid being fired.
In the Appendix it is shown that dz*/d¢ > 0. Of course dz*/de > 0 as in the previous
section |
We see tha the indtitution of internd promotion has introduced an eement of
sectivity into the drawing of the dictator with regard to ph. The deputy is more likdy to
become dictator, the higher his ph, and only if he is fired is the dictator drawvn randomly
from the population distribution of ph.it This sdectivity bresks the identity between ¥,
the dictator’s distribution of ph, and ¢, the population distribution of ph. What can we
say about ¥ now?
To begin, fix the ph of the period t dictator a 7. It can then be shown tha

¥y 10 = (A1 - Mzilet(n)ilef(n)}} + 17 6(a)M{z}lef(n).al.ef(m)}da},
where 3 +1(57) is the probability thet the dictator in period t+| will have ph = 7.
Intuitively, a dictator of type 7 could be chosen in one of two ways a deputy of type
could be chosen and promoted, or a deputy of any type could be fired and then a dictator

UThe reader might think that if we allowed agents to differ with respect to “greed” that since the greedy
more highly value promotion to dictator they would choose a higher z and be less likely to be fired. This
would generate selection in favor of greed when drawing the dictator. However, the same greed also
causes these agents to desire current income more intensely, leading them to choose a lower z, It turns
out that if we measure greed by a parameter § that multiplies u, and thus shifts the marginal utility of

income, it can be shown (see Appendix) that dz/dﬂ < 0 in the internal promotion case. The reason is
that a high § makes the benefits of dictatorship other than income (the bliss level of public good
consumption and the exercise of effective power) relatively less important.



of type # could be chosen. Given 7, the probabilities of the first and second events are
given by thefirs and second terms, respectively, of the equation for 1/;;" +1(?;)_ Now we
amply relax the assumption of a given ph for the period t dictator and obtain

Y2 () = SIS - Ml Al €5} + [3g(a)Matlet(n)al ef(n}da}dn,
where fg1pt(b)db = ‘I’t(fl) and ¢, = ¢ if we define period O as the period in which internal
promotion is firg indituted. In the Appendix it is shown that ¥ “improves’
monotonically with time in the sense of firg-order stochastic dominance: { z’dit(b)db 2

sz/)t+1(b)db, t=0,1,... Itisaso shown that ast goesto infinity ¢, must converge to ¢,

where ¥* is defined by

¥(3) = BRIV L - Maer(n) il e () + [0(@)Ma*le*(n)al e*(n)}da}dn

The intuition is that a dictator with a higher ph will spend more effort on supervison of his
deputy and therefore be more discriminating in his firing (promotion) decison, so that the
sdection process displays postive feedback. Thus the longer the indtitutional practice of
internal promotion is in place, the greater is the expected ph of the dictator, with all the
consequences that entails for the expected welfare of the public.

Apat from the tendency it creates to choose higher ph dictators, the inditution of
internal promotion clearly cregtes a greater incentive on the part of the deputy to avoid
being fired and thus choose a high Z,. This behavior induces offsetting éoﬂcaﬁty and
responsiveness effects on the part of the dictator of the type andyzed in section II1.

| conclude this subsection with a discusson of the impact of meritocratic
recruitment in the presence of internd promotion. Provided that every agent, regardless of
ability, gill grictly prefers to be the deputy rather than a member of the public, there is
no qualitative change in the andyss of meritocratic recruitment made at the end of section
I1l. The posshility of a quditative change in the andyss aises if some high ability
individuals earn so much in the private sector that they might prefer not to be deputies.

20
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Among this st of individuds, those with higher ph are more likely to choose a career in
government service in the hope that they will be promoted to a postion in which they can
exercise effective power. Redtriction of recruitment to this set of agents might thus act to
sdect for what one would conventiondly cal “idedism” in the deputy, and this sdection
would then interact with the sdection for high ph that we have dready shown occurs with
internd prometion. A complete andyss of this potentid synergy between internd
promotion and meritocratic recruitment would require a much more complete modding of
the heterogeneity of agents abilities, the returns to those abilities in the private and public
sectors, and of the recruitment process itsdlf. Rather than pursue this | turn in the next
subsection to the more manageahle andyss of sdection for ph that might occur within the
government when we extend the mode to dlow for more than one deputy.

B. The case of more than one deputy

Extension of the mode to dlow for more than one deputy complicates the sdection
mechanism described in the previous subsection. To focus the andyss, note that the
grength of sdection for ph induced by internal promotion is limited, despite the existence
of pogtive feedback, by the lack of any sdlf-selection to become a deputy. Might we
observe stronger selection mechanisms under certain circumstances? The answer is yes,
and it turns out that such circumstances may dso involve more variance in corruption
across sate functions. . :

The mogt draghtforward but leest interesting way to include more than one deputy
in a model with internd promotion is to suppose that (1) each deputy has the same
amount of revenue under his control, (2) each is subject to the same leve of supervison by
the dictator, and that (3) each of the deputies who is not fired has an equal chance of being
promoted to dictator, with those who are nether fired nor promoted recelving the
retirement compensation R. Wha would be the impact of this structure on sdlection for
ph relative to the one-deputy case? On the one hand, salection is weakened because each
deputy redizes he may not get an opportunity to exercise effective power even if he is not
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fired and thus his ph has a smdler postive impact on his choice of z, then in the
one-deputy case. On the other hand, there will in genera be greater variation in ph across
deputies than in the one-deputy case, improving the sdection process by giving it (so to
soeak) more materia with which to work. Regardless, note that the leves of large-scde
and petty corruption continue to move together as in the one-deputy case.

More interesting posshilities arise if we dlow for variation across deputies in items
(1) - (3) dove. In paticular, consder the case in which there is one department of the
government in which future dictators are “groomed’, so that deputies in other departments
have no chance of being promoted to dictator. To fix ideas, assume tha there is only one
deputy in each department and only two departments, A and B, where A is the department
from which the deputy can be promoted to dictator. If there are no other differences across
departments than every agent will drictly prefer to gpply to depatment A and sdection
proceeds exactly as in the one-deputy case. But suppose that department A differs from
department B in at least one of two respects. (i) Depatment A handles less funds and
thus offers fewer opportunities for pefty corruption than department B.  For example,
depatment A could be an economic planning department that receives funds mainly for
collection and andyss of datistics while depatment B could be the public works
department. (ii) Department A is more effectively supervised than department B because

the dictator is dways promoted from it-and thus understands betterboth the department’s
misson and the means of subverting it through petty corruption. In either casc it becomes
possible that some agents might gtrictly prefer to apply to department B, and in particular
that there will be sdlf-sdlection for low (high) ph on the part of gpplicants to department B
(A).

The extra round of sdf-sdlection by gpplicants could itsdf display postive or
negative feedback within the context of the entire dictator sdlection process, depending on
how the higher (expected) supervisory effort of the dictator affects the incentives of agents
to apply to depatment A versus department B. To build intuition, consder an atificia



Stuation in which the dictator's supervisory effort is condrained to be the same across
both departments, and in which (contrary to the assumptions of case (ii)) the function
A(z,e) is the same across departments. It can be shown that, as (expected) & increases, on
the one hand the expected utility of being a department B deputy is reduced more because
he is choosing a lower z, and thus his probability of being fired is increased more (by
62)\/6zt Bet < 0), whil e on the other hand the expected utility of being a department A
deputy is reduced more because he has more to lose from being fired in terms of next
period's utility. If the former (later) effect dominates there is negdive (postive)
feedback. Now alow for eA # eB, and for case (i) make the naturd assumption that
because it handles more funds, more power is exercised through department B than A
(though clearly this need not hold in generd). We should then find that (in expectation)
eltg* > e“;‘* (though the responsiveness effect works in the oppodte direction), and that this
difference will increase absolutely as the dictator% expected ph increases, tending to yied
negeative feedback. In case (ii) we aso dlow for AA(z,e) # /\B(z,e), and make the natura
assumption that 9" /de > 83B/ e for agiven z. Now we should find that (in
expectation) e’?*> ef’*, and that this difference will increase absolutely as the dictator’'s
expected ph increases, tending to yield postive feedback.12

We can thus predict that in case (ii) department A will become a “pocket of
-efficiency” - and it is likely that both. petty corruption in.department A and -large-scae
corruption will be low while petty corruption in department B will be relatively high.13 If

by chance cases (i) and (ii) should be combined, this variaion in corruption across

departments and state functions could yield a rather poor performance in provison of

2Note that in the case of positive feedback self-selection by applicants may not occur when internal
promotion is first instituted but could still be induced later by the rise in the expected ph of the dictator
over time.

13Note that much of department As "efficiency" will survive @ bad draw of the dictators ph that leads to
high large-scale corruption because self-selection into department A was on the basis of the dictator%
ezpected ph, and because department A remains the only department from which a deputy can be
promoted to dictator and is still better supervised than department B.

23



24

public goods (given that department B controls the lion's share of tax revenue) in tandem
with a private sector that is rdatively unburdened by rent-extracting regulation.

In a separate Appendix (avallable on request) | give a complete forma anayss of
case (ii) when department B is a pure sinecure, i.e, WBoovel tis necessary to add a
period to the beginning of every agent’s life in which he decides to which government
department he will apply (or which he will indicate as his firs preference), but this is of no
consequence provided that his gpplication decison is the only one he can make during this
period that affects his future. The condition under which an extra round of sdf-sdection
will occur is specified, and it is shown that when this obtains a time t the extra round of
sdf-sdection digplays postive feedback from time t+l forward.

In the case of positive feedback, someone who observes department A over time and
sees the increasing tendency for the deputy to faithfully carry out the department’s mission
might report favorably on the evolution of its “corporate culture’ (Kreps 1990).14 Suppose
that my analyss of case (ii) gill goes through when there is more than one deputy in both
department A and department B. An observer of the closdly supervised, high ph
individuas in department A might comment on its “esprit de corps’ or infer the operation
of a “norm”, but in this case the smulation of a norm is the result of repested sdection
rather than the equilibrium of a repested game.

Takingthe point of view of policy, one.can ask-whether the expected wefare of the
public would be improved by designating a department as the one from which the dictator
is dways promoted where no such tradition exists. Under the extreme assumption on
supervison technology where the department from which the dictator is not promoted
makes zero contribution to public goods provison, the answer is unambiguoudy yes. If, on

the other hand, there is pogtive supervison of depatment B, some ambiguity exists

#4This is not to imply that in my analysis there is no place for “corporate culture” in Kreps’s sense of focal
principle. One canimagine, for example, that an equilibrium that sustains afavorable “corporate

culture” could exist in department B, ading what would otherwise be weak supervision by the dictator,
although my own feeling is that in this case such an equilibrium would be rather fragile.



because one mug trade off improved sdection againg the loss of the promotion incentive
. in depatment B (athough one adso srengthens the promotion incentive in department A).

V. Conclusions
This paper has argued that, in the absence of effective political oversght, interna
promotion is a crucid inditutiond feature generating better performance from powerful

date bureaucracies (the most powerful of which could include the nation's chief executive).

Internal promotion acts to select for desire to exercise effective power a the top of the
hierarchy, with these individuds in turn restraining the corruption of ther subordinates as
a byproduct of their efforts to implement their preferences over public goods using tax
revenue, and a0 finding less time to cary out large-scae corruption of their own. If one
accepts this basc argument, a number of predictions and policy opportunities related to
details of inditutiona design that influence sdlection present themsdves It should be
noted, however, that while internal promotion may lead on average to a gregter share of
the tax revenue collected to finance provison of public goods being spent for its intended
purpose, it does not create any greater tendency for the mix of public goods supplied to
match the preferences of the public.

A secondary am of this paper has been to disaggregete “corruption” into two
. categories. that are intended to be mutualy exclusive but not-exhaustive: creation -and
gppropriation of rents, and misgppropriation of tax revenue. In my modd the leves of
both types of corruption tend to move together, but in cases where they do not the
predictions of the mode for the former type (what | caled large-scae corruption) are more
important in terms of the impact of corruption on economic performance as mecasured by
the usud aggregates. Since the privately-produced measures of bureaucratic corruption
cited in the introduction are intended to serve the needs of transnational investors it is
likey that they relate more to large-scde than petty corruption. Petty corruption is more
likely to influence other privately produced ratings such as “qudity of infrastructure".
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Future empirica work will show whether bureaucratic characteridtics such as the extent of

internal promation will influence these variadles in the manner predicted here.
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APPENDIX

Proof that dl+/de > 0: The firs-order condition of the public can be written as
e= {/(1 - ¢, implicitly determining £*(e). We then have de = - f/-d¢*, or
dé*/de = - 1/f7* > 0.

Condition insuring no more than one local maximum for (1 = e)d¥: A uffident
condition is that the derivative of (1 - e)£* is dways decreasing. This condition can be
expressed in terms of derivatives of the production function f. We have (d/de)[( 1 - e)&*] =
(1 - e)de¥/de = £ = (1 - e)(-1/1" ) - £; (d/de)2[(1 -e)f]=1/f"+(1 - e)fm/(fn)2 .
dé¥/de = 2/f7 ++ (1 - e)f 7/ J(£ ')2. The condition can therefore he written as
2f ++ (1 -e)frs/ <Oor2f’ + (1-1)f’s <O.

Proof that de/det > U: We differentiate the deputy’s first-order condition and
rearrange to get {- ué'[(T—stNR)/N]2 +
8(0°/ 02,%){ug(R-T/n) - Buy[(1- 7, sy (-8 - T/l st =
- §(8%)) 2,3, }{u,(R-T/n) - Eu,[(1 - 7, 4084 + (L - &) - T/n]}de,. Conditions
(6) and (7) on A, uy’ <0, and the assumption that the deputy is worse off if fired insure
that the coefficients on both dz’%‘ and det are positive.

Proof that de;/dn > 0: We can rewrite the dictator’'s first-order condition as
nb(z})(dz}/de,).+.usn(d/de, )[(1 - ¢;)¢] = 0. Clearly.this.condition can only. besatisfied
if the second term is negative (if implicit tax revenue is increesng in Tt)' Differentiating
and rearranging, we obtain {7P’ '(dz’;;‘/det)2 + P'(dzz’{/def) + ué'{n(d/det)[(l - e,c)f}c‘]}2
+ uén(d/det)z[(l - ,)¢f|}de, = - P*(dz}/de;)dn. The last two terms in the coefficient on
de, are negaive and the fird term is nonpogtive, while the second term is unsgned. The
second term must be nonpositive or dominated both for the second-order condition for a
maximum to hold and for det/dn > 0 to hold.

Condition under which dzg/dR > 0: We agan differentiate the deputy’s firs-order
condition and rearrange to get {- ué'[(T—stNR)/N]2 +
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K0°A] 0, Y{ug(R-T/n) - Bugf(L - 7, )| + (1~ & ) - T/n]}}dst =
[ &0A/da)ug T ugs, T usr(1 - 5,)s,(T-s,NR)/N]dR. We have dready seen that the
coefficient on dz;‘;‘ is pogtive. For the coefficient on dR to be postive the term with Uy’
mus be dominated.

Condition under which (d/dR)(dzt/det} (the “responsiveness effect”) is postive We
have dz}/de, =
- 5872/ 0,0, }{ug(R-T/n) = Buy[(1 - 7y, 1), ¢ + (1 -
- y’[(T-5,NR)/N]?
+ §0°7/02.°){uy(R-T/m) = Bugl(1 - 7 V&1 + £(1- £ 1)« T/n)}}. Clearly the

numerator is increesng in R. The firgt term in the denominator gppears to be decreasing

G41) - T/l

in R but is in fact anbiguous because uy is unggned; the second term in the
denominator is nondecreasing in R snce & Al 6zt22 0. The increase in the numerator must
dominate any increase in the denominator.

Proof that dzf/df > 0: We differentiate the deputy’s new firg-order condition and

rearrange to get {- u"T2 + 5(82,\/32 2){1‘1 + uy[n(1-e ]+ EEP(z}

LR t+1)

- Buy[af 4 1 T/ah(vpy )l - Bugley (8 - 1= 6 1) - T/n]}}daf =
- §(0A] 0z )EP(zt +1 )d¢. The coefficients on dz} and d¢ are unambiguously positive
Proof that dz;/dﬁ < 0: The deputy’s first-order condition can now be rewritten as
ué[(l—zt)’l‘ - T/0]T = fé{a/\(zt,et)/&zt]{,ﬁl/&+.u2[n(1 e*+1) t+1] +_.§EP(z;+1)/0
{Buyl=f 1 T/ah(y, 1)1/ 0 + Euz[et_i_lf{_ﬁ f(1 - &4) - Tnl}}, where we have
divided through both sides by 4. It is clear that # has the opposite effect on zt from ¢.

Proof that ¥ (1) = [{,(b)db ) [Ty, ((0)db = ¥y, (1), t = 0,1,..., and that ¥,
must converge to x, where ¥ is defined by

¥x(n) = ¢(?7)I’;¢*(77){{1 - Maxfex(n) nlex(n)}} + f;¢(a)A{Z*[e*(v):a],e*(ﬂ)}da}dn"‘s

157 am indebted to Joel Sobel for help with this proof.
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We begin by noting that
Vi1 (0) = $@IY (UL - Mailef(n).il.ef(m}} + [8(@)Mzilef(n).a] e} (n) da}dn,
=¢(7) + | ;¢(fz)¢t(n){! pP(@Mz¥e*(n)2le*(mda - Mz*(e*(n).il.e*(n)}}dn,
(A1)
where we have dropped the time subscript everywhere except on 9 because all of the other
functions are invariant with regpect to time. Define

Al =] g¢(b){fZ¢(a)A{Z*[e*(n),a],e*(n)}da - Mz*[e*(n),bl,e*(n)}}db.

Integrating both sides of (Al) from 7 to %, we have

¥4 (0) = o(R) + f"n’¢t(n)A(?},n)dn- (A2)
First we want to show that ¥, (7) < @ () = §(7), i.e, that the inditution of internd
promotion improves the distribution of the dictator's ph even without postive feedback.
Intuitively, this should hold because a higher ph deputy is more likely to be promoted:
0X/ 07 = (8A] dz)(dz*[d7) < 0. The proof uses this fact to establish that A(#,7) < 0 for

1 < 1 < u, which is suffident to show that ‘Ilt_*_l(?;) < &(7) by (A2). First we note that

A(0,7) = A(w,n) = 0. Then we show that A(#,7) cannot have a locd maximum:
oA /o7 = ¢(){I; ¢(a)A{z*[e*(n),a],e*(n)}da - Mz*[e*(n), 7l.e*(m)}},

PA[7 = ¢ (7)(9A/07)/ 6(7) - $(7)N/ 87 > O when dA/dh = O.

Next, if we can establish that ¥ +1(n) { ‘I’t(ﬂ) implies ¥ +2(r)) ¢ \Ift+1(17) then since
v, (7) ¢ ‘I’O(ﬂ) we will have proved that the ditribution of the dictator's ph improves
monotonically with time in thc sense of first-order stochastic dominance.

Firg-differencing (A2), we obtan
‘Pt+2(ﬁ) - ‘I’t+1(ﬁ) - fc_;}["ﬁt_*_l(ﬂ) - ¢t(77)]A(;1a77)d71- (A3)
Integration by partsof the right-hand Sde of (A3) yields

[lI!t_*_l(”) t(ﬂ)]A(ﬂ;ﬂ) ‘ ﬂ—m ﬂ[ t+1(77) = ‘I’t(ﬂ)][aA(ﬁ:ﬂ)/an]dn, which reduces to
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¥y o) - ¥y () = - 1312, () - ¥ (I[OAGR)/ Onldn (A3)
snce \Il,H_l(g) = ¥,(n) = 0 and \Ilt+1(m) = ‘I‘t(m) = 1. If we can now show that
[0A(7,m)/ 0] < 0 for 1 < %) < w, then (A3”) yields the desired result. The proof follows
ezactly the same lines as the proof that A(7,7) < 0 for 7 < 9 < w, subdituting 32A/ anon
for 92/ 9. Thus we need only esteblish that 8°A/8h6n < 0. We have
P2/ 9dn = [( PN 022)(dz* [de) + 3P/ Bude)(de* [dn)(dz*/dF) +

(O\/ Bz)(d%z* /dRde)(de* /dn). (A4)
It can be shown that &z*/d?;de > 0. This is just another example of the “responsiveness
effect": deputies with higher ph have more to lose by being fired and thus increase z more
in response to increases in the dictator’s supervisory effort. Thus the responsveness effect
tends to make the dictator's effort more effective in discriminating between high and low
ph deputies as it increases with time. We can therefore see that of the three terms on the
right-hand dde of (A4) only the first term is nonnegative. The intuition behind this
ambiguity is that as the increased supervison by the dictator drives the deputy to reduce
his corrupt activities, the diflereuce in behavior between high and low ph deputies may
narrow (in the most extreme case any deputy chooses z, = 1 regardless of ph) so that
upervison has less discriminatory effect. Assuming thet the first term is dominated (it
does not exist if 8°A/dz% = 0), our proof that ¥, improves monotonically with time in the
sense of first-order stochastic-dominance is complete.

It remains to be shown that ¥, , (7)) converges to ¥*( 7) as defined above. First
note that ¥,  ;(7) is a monotonic bounded sequence for each . It follows that, ¥, +1(M
must converge. Define I*(7) = 1tLr2 ¥;,1(). Now integrate (A2) by parts to obtain

Wt—i—l(ﬁ) = A(f],m) - I;‘pt(ﬂ)[aA(ﬁﬂ)/aTI]dﬂ- (A2')
Using the monotone convergence theorem, we have
UX(i) = A(io) - [3¥*(n)[0A ()] drjdn.

Working backwards from (A2‘) to (Al), we have our result. Q. E. D.
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