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Abstract

We build a dynamic political economy model with a two-class society: workers and the elite.
A key feature of the model is that the formation of the elite, the rate of innovation, taxes and
public spending are endogenous. Differently from most of the literature on institutions and
growth which emphasizes the conflict between different classes, we focus on the tension between
private incentives of the members of the elite and their class interests. Our model explains the
observed differences in colonization strategies by showing how the optimal choice of institutions
depends on the initial conditions faced by colonizing powers. The model also creates a mapping
between institutions and economic outcomes which is consistent with the observed differences
in the patterns of economic growth.
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1 Introduction

Institutions governing the behavior and interaction of economic and political agents matter. As
recently confirmed by the empirical studies of Hall and Jones (1999) and Acemoglu et al. (2001 and
2002) better institutions lead to better long run economic outcomes. Acemoglu et al. (2001 and
2002) show that institutional quality in former colonies can be traced back to factors that affected
colonization strategy of European powers, such as settler mortality and indigenous population
density. They argue that the connection between current institutions and settler mortality (pop-
ulation density) exists because institutional arrangements are generally persistent. This argument
is supported, among others, by Engermann and Sokoloff (2000) who show that colonizers tended
to introduce more efficient institutions in colonies which were technologically more developed and
had better access to markets. These former colonies also tend to have better institutions and a
higher rate of economic growth nowadays. This literature also documents “the reversal of fortune”:
some ex-colonies, that initially had very prosperous economies, nowadays tend to be poorer and
less technologically advanced.

Historical evidence shows that institutions have an impact not only on the rate, but also on
the source of economic growth. The most stark examples are probably Russian Empire and Soviet
Union, which, at times, had tremendous rates of public investment, but low rates of productivity
growth, as opposed to the market economies whose growth has been mainly driven by free enterprise
and continuous innovation. However, while inferior to the growth of free market economies, during
most part of the 20th century the Soviet economic growth dominated that of many developing and
less developed countries, which did not have free markets.!

In this paper, we take a stand that institutions are persistent and study their effect on political
and economic outcomes. We build a dynamic political economy model with a two-class society:
workers and the elite. A key feature of the model is that the formation of the elite, the rate of

innovation, taxes and public spending are endogenous. Also, differently from most of the literature

!Baumol (1990) provides a historical analysis of the influence of institutions on entrepreneurship and innovation.
More recent examples include East Asian tigers, whose economies featured a high degree of protectionism and gov-
ernment intervention. Young (1995) argues that the economic growth in these countries during the 1980th and early
1990th, was mostly due to capital accumulation and (public) investment in human capital, as opposed to increases
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on institutions and growth which emphasizes the conflict between different classes, we focus on the
tension between private incentives of the members of the elite and their class interests. Our model
explains the observed differences in colonization strategies by showing how the optimal choice of
institutions depends on the initial conditions faced by colonizing powers. The model also creates
a mapping between institutions and economic outcomes which is consistent with the observed
differences in the patterns of economic growth.

The point of departure for our model is the assumption that economic and political power is
exclusively concentrated in the hands of the elite. The elite decides upon the rate of innovation -
the number of new firms (or varieties to be produced) in the economy, and the fiscal policy - the
labor tax and public investment. Workers supply labor and consume.

We use the model of Baron and Ferejohn (1989) to capture the conflict of interests between the
individual members of the elite and their class. We extend this model to the case of two chambers:
chamber E which decides on the rate of innovation, and chamber G which decides upon fiscal policy.
In each chamber a fraction of the elite - the winning coalition - decides on the respective policy. The
winning coalition in chamber E gets to extract the rents from innovation, while the costs, in terms
of increased competition are borne by all members of the elite. Similarly, the winning coalition in
chamber G expropriates the tax revenue net of public spending. Because taxes are distortionary,
taxation imposes a cost on all members elite. Hence, the decision makers do not fully internalize
the negative effect of their policy choices on the welfare of the elite as a whole. The institutional
design determines the size of the winning coalition - the majority necessary to enforce a given
policy in the respective chamber. These variables capture the degree of the elite’s consolidation.
The higher is the required majority in a given chamber, the more likely it is that the chamber will
enact policies that are beneficial to the elite as a whole. The institutional design also specifies the
degree of separation of power: the overlap between two winning coalitions.

Our first result concerns the relation between the degree of consolidation of the elite and patterns
of economic growth when there is no separation of powers, i.e., all decisions are made by the same
fraction of the elite. When this fraction is small, the incentives to innovate are high, and, thus,
growth occurs mainly through high rates of innovation. However, the incentives to misappropriate
fiscal revenues are also high, leading to high taxes and low public spending. When the degree of

consolidation is high the opposite is true, which implies that the growth occurs mainly though



public investment while innovation is suppressed.

Next, we study the relation between institutions and growth when there is substantial separation
of powers, i.e. the winning collations are chosen independently. In this scenario, for a given
level of fiscal consolidation of the elite, an increase in economic freedom leads to higher rates of
innovation. Higher rates of innovation increase demand for labor. In addition, they also dilute the
future benefits from public investment. Consequently, public investment falls. For a given level of
economic freedom, an increase in fiscal consolidation naturally leads to more prudent fiscal policies,
and, in particular lower taxes. This stimulates labor supply and makes innovation more attractive.
Consequently, the rate of innovation increases.

These results are consistent with historical differences in patterns of economic growth. The
model predicts that market economies will grow mostly via innovation, and that dictatorships (i.e.,
countries with a high fiscal consolidation and low economic freedom), e.g., USSR during the rule of
Yoseph Stalin, will grow via high rates of public investment. The growth in market economies, in
general, is substantially higher than in dictatorships. Our model also show that the worst growth
rates would be observed in countries that are corrupt (i.e., have low degree of fiscal consolidation
that leads to redistributive taxation and low public spending) and lack economic freedom.

The second part of the paper examines the optimal choice of institutions by the elite. Clearly,
when no constraints are imposed on degree of consolidation, the elite will choose full consolidation.
Then all decisions are made unanimously, which maximizes the exante payoff of the each member
of the elite. However, when full consolidation with respect to economic policy is not achievable,?
the elite will optimally reduce the level of fiscal consolidation. This happens because low fiscal
consolidation leads to higher taxation and lower labor supply, which in turn lowers the incentives
to innovate. In other words, by reducing fiscal consolidation the elite emposes checks and balances
on those in charge of economic policy, forcing them to behave more in accord to the interests of the
elite as a whole. This logic also explains an imporant dimension of the choice of optimal institutions
— the decision on separation of powers. It is optimal for the elite to separate powers, i.e. to create

conflict of interests among those in charge of economic and fiscal policies.

2We consider two different scenarios: in the first, we assume that achieving unanimity is prohibitively costly. In
the second, we assume that workers have to be guaranteed a certain minimal level of life-time utility in order to

prevent a revolution. We then show that this imposes an upper bound on the degree of consolidation of the elite.



Optimal institutions are not necessarily efficient, as they do not take into account the welfare
of the workers. We extend our discussion of optimal institutional choice to encompass the interests
of workers. We require that institutions chosen by the elite yield a minimum life time utility to the
working class. Note that workers benefit both from higher rate of innovation and more prudent
fiscal policies. This implies that to deliver the required life time utility to the workers, the elite
either should allow for economic freedom or impose fiscal consolidation. When the required life time
utility for workers is sufficiently high, the only way to deliver it is via economic freedom. When the
elite is forced to deliver economic freedom, it may optimally choose to reduce fiscal consolidation
for the same reasons as described above.

Our results on the optimal choice of institutions explain the dependence of institutions on
initial conditions, and, in particular, the “reversal of fortunes.” Consider, for example, a country
that initially enjoys higher productivity. In such country the elite will optimally choose lower
degree of economic freedom, as this would be enough to satisfy the demands of the workers. As
a result this country will feature lower growth rates. Thus, the initial advantage productivity
will disappear and the country will fall behind. Naturally, if a country initially has “extractive
institutions” (Acemoglu et al., 2002), i.e., the society is geared to supress the workers demands.
The required minimal life-time utility of the workers is low and the elite will choose low economic
freedom.

The rest of the paper is organized as follows. In Section 2 we briefly review the related literature.
In Secion 3 we present and solve our model. Section 4 describes the effect of institional design on
economic and political outcomes. Section 5 discusses the optimal choice of institutions. We conclude

in Section 6. All proofs are collected in the Appendix.

2 Some Historical Facts and Literature Review

In this section, we review some stylized historical facts, which provide a motivation for the structure

of our model, and review the relevant literature.



2.1 Historical Facts

In most societies, economic opportunities are a function of political power. Hence, the access of new
entrepreneurs to production opportunities is usually controlled by elites. This might include the
necessity of specific qualification, licenses and permissions in order to start a certain business, access
to credit, and / or the social and political connections necessary to establish a new enterprise. In
any of these cases, the elite (implicitly or explicitly, through legal rules or informal communication)
can decide on whether to grant access of new members to its resources and allow them to actively
participate in the political and economic process. The Industrial Revolution provides multiple
examples. In England of the 18th century, the large industrials started as small producers who
needed to establish connections with the merchants operating on the markets for final goods, in
order to gain independence and start a trade on their own, see Bowden (1925). In Prussia, the
emergence of the coalition of ”"Iron and Rye” between the land aristocracy and the industrial class
was necessary as a ~’compromise between modern industry and the feudal aristocratic groups in the
country”, see Gerschenkron (1943, p. 49).

It is a well documented fact that often elites not only have not actively participated in the
process of implementation of new technologies, but have also vehemently opposed it, see historic
references in Acemoglu and Robinson (2000). The explanation for this fact might be that, while
understanding the economic gains from new technologies, the elite fears the emergence of new social
classes which, by gaining economic capital might undermine its political power. An example of this
is the attempt to industrialize the Russian economy by Peter I in the 18th century. The new linen-
and wool-factories required skilled labor, which was sparse in Russia of that time. Hence, the
manufacturers had to train their workers, recruited mainly from the peasantry, before they could
actively participate in the production. At the same time, highly-skilled and trained workers had
incentives to depart the factory and start a business on their own, see Daniel (1995). High incidence
of such departures and lobbying against it by current producers, led to an Imperial intervention.
Catherine II introduced a legislature which gave the land aristocracy hereditary rights and full
control over their peasants, effectively providing full protection of the producing class from entry.

The studies of Sokoloff and Khan (1989) and Lamoreaux and Sokoloff (2005) indicate that the
process of innovation indeed relies on ideas generated by outsiders to the industry. They present

evidence from the US which shows that most of the inventions patented in the 19*" century came



from independent inventors rather than from research and development activities inside the existing
firms. They also demonstrate that most of the inventors not only sold patents to existing firms,
but eventually established their own firms which used some of their own patents in the production.

The structure of our model is motivated by these stylized facts.

2.2 Related Literature

There is a large literature which examines the relationship between inequality and growth, such as
Bertola (1993), Alesina and Rodrik (1994), Persson and Tabellini (1994). They show that more
unequal societies generate more redistribution. If redistribution is costly or diminishes incentives to
produce and accumulate capital, it has a negative impact on growth. In contrast, in cases in which
redistribution is productive or helps to eliminate market imperfections, it might enhance growth, see
Saint-Paul and Verdier (1993), Galor and Zeira (1993) and Perotti (1993). In our model, inequality
is exogenously given, but can be reduced if the elite decides to admit new members. Diminishing
inequality, is equivalent to increasing the access to production possibilities and hence, promotes
growth. Since political decisions are reserved to the elite, we try to identify conditions under which
the elite will endogenously decide to promote equality and growth.

Our model falls into category of models with endogenous political participation, such as Ades
(1996) and Gradstein and Justmann (1995). Whereas Ades (1996) assumes that to enter the elite,
it is necessary to incur some fix cost, Gradstein and Justman (1995) introduce an income franchise
which is exogenously fixed. Acemoglu and Robinson (1996, 2000a, 2000b, 2001) assume that the
suffrage is determined by the elite. They argue that the elite faces a trade-off between preserving
its political power and obtaining superior economic outcomes. They derive conditions, under which
inefficient political institutions which give rise to suboptimal market structures and, hence to low
economic growth, can be very persistent. If, however, the economic benefits from a reform are
sufficiently large or if the elite faces the threat of a revolution, the institutional change can be
initiated by the elite itself. Bourgignon and Verdier (2000) assume that the right to vote depends
positively on the level of education of an individual. Allowing for transfers between the rich (who
can always afford education) and the poor (who face imperfections in credit markets and therefore
cannot study, unless provided with sufficient funds), they find that the rich will face the trade-

off between promoting growth by educating the society and creating political competition. They



demonstrate that two steady states can obtain: one, in which the education level and the rate of
growth are low and one with high level of education and high level of growth.

Similarly, our model also explores the trade-off between economic growth and increased political
competition. However, differently from the models cited above, we do not think of the elite as being
homogenous. The trade-off between the interests of an individual member of the elite and the elite
as a whole is what drives our results. In this sense, our paper is closer in spirit to the work of
Lizzeri and Persico (2004) and Jack and Lagunoff (2006). Lizzeri and Persico (2004) model a society
with limited suffrage. Both papers use the idea that an increase of the suffrage effectively changes
the preferences of the pivotal voters. In Lizzeri and Persico (2004), the policy is determined by
a simple majority vote. Hence, if the change in preferences is such that the resulting allocation
benefits a majority of the members of the elite, the elite will prefer to extend the suffrage. In Jack
and Lagunoff (2006), the decision in each period is made by a dictator, who also denominates his
successor. While staying in power forever is always a potential choice, a dictator might decide to
delegate authority if he faces commitment problems. Jack and Lagunoff (2006) demonstrate that
this mechanism can be equivalently represented by an endogenous enfranchisement rule and state
conditions under which the resulting enfranchisement will be monotone in time, i.e. larger and
larger parts of the population will be allowed to vote.

While these models make use of the heterogeneity in the population of (potential) voters, in our
model all elite members have ex-ante identical preferences. Only ex-post, when they are exogenously
divided into the group of pivotal and the group of non-pivotal voters, differences in preferences
emerge. Hence, adding new voters does not change the preference structure of the elite in our
model. Instead, the admission of new members to the elite creates short-run economic benefits for
the pivotal voters, but increases the competition for resources (labor) and political power in the
long-run for the elite as a whole. This trade-off, which is not present in the rest of the literature,
is the key to our result.

Persson, Roland and Tabellini (2000) examine the influence of different voting mechanisms
(parliamentary versus presidential regimes) on public policy outcomes. They demonstrate that
separation of powers together with a large majority required to implement a certain policy lead to
more efficient outcomes, i.e. less public spending and a lower level of taxation. Our approach is

similar to theirs in that we also examine the impact of the required majority and of separation of



powers on economic outcomes. Our model differs in two ways: first, we consider a broader range
of policies; second we assume that the legislature is controlled by the elite. The latter assumption
implies that an increase in the required majority with respect to a specific issue combined with
separation of powers increases the elite’s welfare. Whether or not economic efficiency increases,
however, depends on whether or not the interests of the elite class with respect to the specific
policy issue are aligned with those of the workers. We analyze this question in detail in Sections
4.1 and 5.

Our analysis of optimal institutions is related to the literature on voting mechanisms. Barbera
and Jackson (2000) provide a model of ”self-stable” majority rules, defined by two parameters:
majority required to make day-to-day decisions and majority required to change the constitution.
A self-stable rule is defined as a rule, which would be chosen under the voting procedure it itself
prescribes. They show that under certain assumptions on the voters’ preferences, the rule requiring
simple majority in day-to-day decisions and unanimity to change the constitution is self-stable.
This provides an example of how the required majority might be determined endogenously and
still differ from 1. Aghion, Alesina and Trebbi (2004) discuss how the required majority could
be optimally determined under the veil of ignorance. Gersbach (2005) argues that the optimal
majority should depend on the particular decision. He computes optimal flexible majority rules.

As in Aghion, Alesina and Trebbi (2004), in our model, the decision of the elite members about
optimal institutions occurs under the veil of ignorance, i.e. while their specific role in the legislature
has not yet been determined. Similarly to Gersbach (2005), we allow the elite to choose different
majority rules governing the decision process on economic and fiscal policy. We find that without
additional constraints, the optimal institutional arrangement requires unanimous decision making
in both chambers. However, if the elite has to take workers’ welfare into account, the optimal
voting rule is flexible, in the sense of Gersbach: since workers simultaneously benefit from prudent
tax policy and from a high level of public investment, the optimal required majority in chamber
G is higher than the required majority in chamber E. Finally, the derived optimal voting rule is
self-stable in the sense of Barbera and Jackson (2000): given the informational structure of our
model, the decision about the institutional design are always made under unanimity. Hence, the
elite members will never have an incentive to change the institutional design determined in the very

first period.



3 The Model

3.1 Preliminaries

Our goal is to construct a model that captures the conflict between private interests of the individual
members of the elite and the interests of their class as a whole and to use this model to better
understand the relation between institutions and political outcomes.

We assume that economic and political power are exculsively concentrated in the hands of the
elite. The access to economic power and access to political power go hand in hand, i.e., each
elite member has access to both. Moreover, pursuing new economic opportunities requires political
power, and, at the same time, wealth leads to political power.

We focus on two major sources of conflict between the members of the elite and their class.
The first one is as follows: While the elite as a whole seeks to protect their monopoly over the
means of production and over (redistributive) political process, each member of the elite wants to
maximize her own welfare. This implies that while the elite as a whole opposes new entrepreneurial
activity, each member is eager to initiate one, as long as she gets the rents from it. In the model
below, members can initiate new entrepreneurial activity and extract a part of the resulting rents.
However, such activity increases labor demand and, therefore, reduces the profits of the rest of the
elite. In addition, new entrepreneurial activity delutes the political power of the existing members of
the elite, as their relative wealth declines.®> We think of the degree to which the elite can control the
amount of new entrepreneurial activity as a key institutional feature. Accordingly, we paramterize
it in our model.

The second conflict is over the level, the use and the distribution of fiscal revenues. The members
of the elite, who find themselves in charge of fiscal policies, have an incentive to levy higher taxes,
cut the spending on public investment and pocket the remaning revenues. However, this is harmful
for the elite as whole, because higher taxes reduce labor supply and because lower public spending
reduces future productivity and profits. We think of the degree to which the fiscal policies are
capturing the interests of the elite as a whole as another key institutional variable and paramterize

it in our model.

3(FOOTNOTE: historically this is a very good and smart assumption— that’s how in many cases elites have

evolved!!!!).
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These two conflicts pitch the interests of two distinct elite groups against each other - those
involved with new entrepreneurial activity and those engaged in fiscal policy making. As we show
below, it is this conflict that is key for understanding the forces behind a number of empirical

phenomena that we seek to explain.

3.2 The Model: an Overview

There are two classes — workers and the elite. At time ¢ workers comprise of a continuum of
individuals with measure one. They supply labor and consume. The elite consists of a continuum
of individuals with measure E;. We assume that the number of workers is large relative to E, i.e.
FE; has measure 0 relative to the size of the working class. The members of the elite control
the means of production and the political process. We will often refer to the members of the elite
as entrepreneurs.

At the beginning of each period, the elite determines: (i) the rate of innovation, e, measured as
the increase in the number of operating firms, (ii) the tax on labor, 7, and (iii) the share of labor
dedicated to public investment, g. After these variables are determined, workers decide on their
labor supply and entrepreneurs make their production decisions.

The policy triplet (e, 7,g) is an outcome of the political process. In the beginning of the each
period, one of the members of the elite is randomly chosen to control the establishment of new
firms. Establishing a firm requires a new idea that some randomly chosen workers possess. Once a
new firm is established, the worker who generated the idea receives a fraction (1 — «) of the profit
earned in the first period of operation. The remaining part of these profits is distributed to the
members of the elite. Some of the workers, h(e), who generated the new ideas become owners of
the newly created firms and joining the elite from the next period on.

The second decision of the political authority concerns the fraction of labor dedicated to public
investment, g;.* This investment increases the labor productivity in the next period by a factor of
n(ge)-

The third decision concerns the labor tax rate. Tax revenues are used in two ways: to finance
public investment and make transfers to the members of the elite.

After the triplet (e, g¢, 7¢) is determined in the political process, the economic agents take these

41t can take the form of investment into education, investment into infrastructure, etc.
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variables as given and choose their consumption and production plans. The wage and the price of
the consumption good are determined so that market clears.

We first discuss the decisions of the entrepreneurs and households, as well as the market equi-
librium, taking e;, 7+ and g¢; as given. Then, we describe the political decision-making process and

solve for the political equilibrium in this economy.

3.3 The Firms

The number of entrepreneurs active in the market at time ¢ is given by e;E;. Each firm 4 produces

a homogenous consumption good according to the technology:

>l

Yit = (Ltfb“z‘t) s

where L; is the labor producitivity, x;; is the amount of labor employed and A > 1 is the parameter
capturing the degree of decreasing returns to scale. The firm’s maximization problem is:
11
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where w; is the wage. In the optimum,

3.4 Workers

The (representative) household derives utility from consumption C; and labor [; according to the
following utility function:
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The time-dependent coefficient 9, is assumed to grow at the rate L} - E,

The household faces the following budget constraint:
s.t. Ct = (1 —Tt) -wt~lt

where w; is the wage and 7y is the tax level. The household’s maximization problem implies that
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% As we show later, this is the growth rate of output.

its labor supply is given by
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3.5 Market Equilibrium

Recall that only the fraction 1 — g; of labor is used to produce consumption good. Hence, market
clearing implies that

€t'Et'$ft:(1*gt)‘l:-

In equilibrium, labor supply, wages and profits of the entrepreneurs are given by:
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3.6 Political Institutions

The decisions about (e, g¢, 7¢) are made by a legislature, which is fully controlled by the elite. It
consists of two chambers: the first, indexed by F, controls the rate of innovation e;; the second,
indexed by G, decides on the level of public investment g; and on the tax rate 7.

We assume identical structure for both chambers. Each chamber consists of N legislators, each
of whom represents the interests of an equal share % of the elite in time ¢. Legislator n € {1..N}
in chamber FE represents the interests of the same subset of elite members as legislator n in chamber
G. Legislators maximize the utility of the elite members whom represent.

We use a version of the model by Baron and Ferejohn (1989) to describe the bargaining procedure
in each of the chambers. In each period, one of the legislators in a given chamber is chosen at random
to make a proposal. A proposal consists of a value for each of the variables on which the chamber
has to decide (e; for chamber E; ¢g; and 7, for chamber G), as well as a transfer scheme, which
specifies the fraction of the transfers received by each member of the elite (if any): in the case of
chamber F, the legislator has to specify the distribution of the profits from creating new firms; in
the case of chamber G, the distribution of the tax revenue.

In order for a proposal to be implemented, the proposing legislator must acquire the support of
¢'N — 1 legislators. The parameters ¢’ (i € {E;G}) determine the majority necessary to implement

a decision in the two chambers F and G.
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We call a subset of legislators of size ¢/N whose votes are decisive for the acceptance of the
proposal a winning coalition and denote it by WC;, i € {E;G}. Naturally, the proposing legislator
is always a member of the winning coalition. A proposal is implemented only if all members of the
winning coalition vote in favor of it and it is rejected otherwise.

We assume the following information structure: the decisions in the two chambers are made
simultaneously. At the time at which a legislator n in chamber i € {F;G} makes a proposal or
votes for a proposal in chamber 4, he does not know whether legislator n in the other chamber is
the proposing legislator or a member of the winning coalition. The beliefs that legislator n forms
will depend on the interconnectedness of the two legislatures, i.e. on the relative share of legislators
whose votes are decisive in both chambers.

We capture the level of interconnectedness by a parameter ¢, which describes the share of
legislators representing identical fractions of the elite who participate in the winning coalitions in

both chambers. We consider two cases:

1. The conditional probability of being represented in the winning coalition of chamber i (or by
the proposing legislator) does not depend on whether the member of the elite is represented
in the winning coalition of chamber j (or by the proposing legislator). That is, ¢ = ¢¥ - ¢©.

We call this situation the case of independent chambers.

2. Each member of the elite who is represented in the winning coalition in chamber ¢ is also
represented by the winning coalition in chamber j. That is, ¢ = ¢F = ¢©. We call this

situation the case of fully-dependent chambers.

The winning coalitions in the two chambers are chosen at random. In scenario 1, we indepen-
dently and uniformly draw two subsets of the set {1...N}, one of size N¢¥ and one of size Nq©.0
We call these subsets WCg and WCgq, respectively. For each winning coalition ¢, the proposing
legislator is drawn independently and uniformly out of the members of the coalition.

In scenario 2, we draw uniformly subset of Nc¢ elements out of the set {1...N} and the mem-
bers of this set become members of both W(CE and WCq. The proposing legislators are drawn

independently and uniformly out of the members of each coalition.

SThat is, each legislator has a ¢” (¢“) chance to be in the winning coalition of chamber E (G), and these chances

are independent of each other.
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The bargaining lasts for M > 2 rounds. In scenario 1, the winning coalitions and the proposing
legislators are drawn identically and independently for each round of bargaining. In scenario 2,
the winning coalitions remain the same for all rounds of bargaining, but the proposing legislators
are chosen independently and uniformly in each round.” We assume that there are no costs of
bargaining. If at the end of round M no agreement is reached in one of the chambers, then a
random legislator in this chamber is chosen to make a default proposal, which is then implemented
without voting. The default proposals can specify arbitrary values of e;, g: and 7, but is constrained
in that the transfers must be equally divided among all members of the elite.

The mechanism according to which winning coalitions are formed in our model has the following
property: each member of W(; has equal probability of being the proposing legislator or a non-
proposing member in W ;. In particular, this probability does not depend on whether the legislator
is proposing or not and is identical for both chambers and across all rounds of bargaining.

We are now ready to solve for the political equilibrium, i.e. we will determine the choices of the

policy variables ey, g/ and 75}.

3.7 The Payoff Functions of the Proposing Legislators

In this section, we construct the payoff functions of the proposing legislators. First note that for

given values of e;, g and 7¢, the total amount of profits extracted from new firms is given by:
Profits from New Firms = Eya (e; — 1) m¢ (es; 945 7¢) (3.1)
whereas the tax revenue to be distributed is:
Tax Revenue = (7 — g¢) wy (€45 965 7¢) e (€45 g3 Tt) - (3.2)

The proposing legislator in W C; will distribute transfers so that the other members of W} are just
indifferent between voting in favor of the proposal or receiving their outside option and will keep

the remaining amount to himself. As we show in the Appendix, this implies that the proposing

"Note that there is a difference in how the winning coalitions are formed from round to round, depending on the
scenario. While in scenario 1 the independence of the winning coalitions must be preserved across bargaining periods,
in scenario 2 the full dependence must be maintained. Note that we could have modelled scenario 2 as the one in
which all three policy variables are chosen in the same chamber. This would have not changed any of our results that

we report further in the paper.
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legislator maximizes the total surplus accruing to the members of W C;, or, equivalently, the average
expected payoff per member of the elite represented in W Cj.
Consider first the payoff of those members of the elite represented in W Cg. Each member of the

elite receives his own profit, m; (e¢; g; 7¢). Since no transfers are allocated to non-members of WCpg,

1

W—fraction of the profits from

on average, each member of the elite represented in W CFg receives
new firms given by 3.1. Furthermore, with probability q%, a member of the elite represented in
W g is also represented in W g and receives a share ﬁqc of the total tax revenue given by 3.2.

Note that, in period (¢ 4+ 1), each member of the elite has equal probability of being represented
in WCg and WCg or being a proposing legislator, independently of his role in the legislature at
time ¢. Hence, the payoff functions of all elite members are identical from (¢t + 1) on. vy (Ey; Ly)
denotes the value function of a member of the elite at the beginning of period ¢ for given values of

the state variables E; and L;. The average expected payoff of an elite member represented in WCg

then becomes:

« c 11
ViE (er;96m0) = ™ +— (et — V)4 —=—=— (7t — g)wily + Bv1 (Brr1, Levt) - (3.3)
NI qE qE qG E; N
individual ~~ continuation value
profits profits from expected tax revenue
new firms

Analogously, the average expected payoff of an elite member represented in W is given by:

c « 1
VE (es;96m8) = T+ —=—5 (&0 — 1) T+ —5— (7t — go)wily + Bv1 (Eey1, Lig) - (3.4)
t 59t Tt t t t t — gt)Wtlt 1\ Et4-15 L4
~~  g9q" q“ Ey
individual continuation value
profits expected profits tax revenue

from new firms

Denoting by e and (g;;7;) the equilibrium actions of the proposing legislators in chambers F

and G, we state the following:

Proposition 1 In equilibrium, the actions of the proposing legislators in chambers E and G at

time t satisfy:

e = argmax V,F (e; g7 77) (3.5)
et
(973 77) = argmax VT (efs gii 7). (3.6)

where V;¥ and VtG are defined as in 3.3 and 3.4, Ery1 = h(e) - Ep and L1 =n(g) - Ly

We now turn to the properties of the continuation value, vy (Epy1; Liy1). Since at time ¢, each
member of the elite has equal probability of being represented in WCg and WCg in (¢t + 1), in

expectations, each member of the elite will receive a share ﬁ of the transfers allocated in (¢ 4 1).
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Proposition 2 vy (Eyy1; Lit1) can be written recursively as:

1
V1 (Bg15 Lig1) = 1+ a(eppr — 1) m + E(Tt — g)wily + Po1 (Eig2; Liga) - (3.7)
¢

3.8 The Political Equilibrium

We now make the following assumptions on the parameters «, A and v, as well as on the form of
the functions h and n, which guarantee that a Markov perfect equilibrium of the game exists and

allow us to specify its form.

Assumption 1 The following conditions guarantee that the goal functions of the proposing legis-

lators satisfy concavity:
1 oa>q"; ¢ > max {2520}, and y* < 23
2. The function h(e) satisfies:

(i) b () >0

(i) [h(e)]”

>l

is concave on [1;é].
3. The function n (g) is increasing and concave on [0;1].

Proposition 3 (Ezistence) If Assumption 1 is satisfied, then there exists a Markov perfect equi-

librium with the following properties:
o (ef;g5;1F) = (€595 7%) for allt € N;

e the continuation value function vy () is given by

1
L by
v1 (Ey; Ly) = o <Et> ,
t

where
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e c* satisfies the first-order conditions of problem 3.5:

OVE (e*; 9% 7%)
de*

OVE (e*; g% 7%)
Oe*

= 0ife’ €(1,e);

< 0(20) ifer=1 (¢ =8);

and g* and T* satisfy the first order conditions of problem 3.6:

OV (e g% )

"
og* ’
WVE (g5 _
or* -

Proposition 4 If vy exists, then it is given by

1
L\ Y
v (B L) = ¢ | =
1 ( ty t) 0 (Et)
where ¢y 18 a constant.

The uniqueness within this class of value functions depends, in general, on the concavity prop-
erties of the one-period payoff functions. For the range of parameter values that are used in this
paper, uniqueness is confirmed numerically.

In the section we study the equilibrium properties of our model. In particular, we investigate
the dependence of the policy variables e*, ¢* and 7* on the institutional arrangement characterized

by ¢¥, ¢¢ and c.

4 Institutional Design and Equilibrium Outcomes

4.1 Institutional Design and the Conflicts of Interests

In the context of our model the effect of institutions on economic outcomes is fully captured by
how the changes in parameters ¢, ¢© and ¢ alter the incentives of the proposing legislators in
each chamber, i.e., how these parameters affect the payoff functions V;¥ and V,¥ and resulting
equilibrium outcomes.

To start, consider the value function V;¥ in (3.3) and how it is affected by a change in the size of

the winning coalition ¢?. As ¢ falls, i.e. the size of the winning coalition declines, the benefits from
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new entrepreneurial activity are shared among fewer members of the elite. In general, this implies
that a decrease in ¢ should lead to an increase in the rate of innovation, e*. Whereas the cost of
a higher e*— an increase in the competition for labor and a future decline in the elite’s political
power®— are borne by every member of the elite, the benefits accrue only to those represented in
the winning coalition WC¥. This difference between marginal private and marginal social benefits
is captured by the factor q% in front of the term capturing the profits from new firms in the value
function VtE . This difference diminishes as ¢ gets closer to one. In other words, the parameter
q¥ captures the degree of conflict over the rate of innovation between the members of the elite
standing to gain from new entrepreneurial activity and the elite as a whole.

Similarly, consider the value function V,“ in (3.4) and how it is affected by a change in the
size of the winning coalition ¢©. As ¢© falls, the tax revenues (net of public spending) are shared
between fewer members of the elite. Intuitively, this means that a decrease in ¢© should lead to
an increase in the tax rate, 7%, and to a decline in the public spending, ¢*. Whereas the cost of
a higher tax rate, a decline in labor supply, and the cost of lower public spending, lower future
labor productivity, are borne by every member of the elite, the benefits are distributed only to
those represented in the winning coalition WC©. That is, the parameter ¢© captures the degree of
conflict over the fiscal policy between those who decide upon it and the rest of the elite.

In the next two sections we discuss in detail the effect of insitutional design on economic out-

comes.

4.2 Equilibrium and Comparative Statics with Fully-Dependent Chambers

We start with the case in which the political chambers are fully dependent, i.e., ¢¥ = ¢¢ =c=gq.
In what follows, to simplify exposition, we assume that the elite appropriates the total current
profits of the new firms, i.e., « = 1.
Recall that the proposing legislator in chamber E solves the following problem:
) 1 11
meztlx‘/; (et;957¢) = max {m + p (et — 1) m + 6E(Tt — gr)wily + fu1 (Epya, Lt+1)} : (4.1)

and the proposing legislator in chamber G solves

1 11
max V. (es; g¢; 7¢) = max {Wt + — (e — ) + ——= (71 — g)wely + Bur (Eyg, Lt+1)} . (42)
Tt,gt Te,gt q q Fy

8The latter effect is due to an an increase E'.
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Naturally, with fully dependent chambers, the objective functions of both legislators are iden-
tical.

The FOC for problem (4.1) is given by’

OVl (ey;gi5m)  Omp | 1 ome| 11 0 (wily) ov1 0FEi
2t - 1) =+ == (- =0 (43
Oe; Oey + q ™t (e ) Oey + q Ey (e = 91) Oe; OE 11 Oe; (4.3)

1 2 3) 4)

The total effect of an increase in the rate of innovation e on V;¥ (e; g4; 7¢) is given by (4.3) and
can be decomposed into: (1) the decrease in the individual profits of the elite members; (2) the
effect on the average rents from innovation: an increase in the number of new firms, combined with
a decrease in the firms’ average profits; (3) the increase in the expected tax revenue; and (4) the
decline in the net present value of the elite’s income due to increased future economic and political
competition.

The direct effect of an increase in the majority required to make political decisions, ¢, on the
optimal choice of the rate of innovation consists in reducing the share of total transfers accruing to
each member of the winning coalition WCg (terms (2) and (3) in (4.3)). Since, in the optimum,
these transfers are increasing in e, (see the proof of Claim lin the Appendix), for given values of 7
and g, an increase in ¢ leads to a decline in the rate of innovation e, just as our discussion in the

previous section suggested.

The FOCs for problem (4.2) are given by:

Ve (eigime) _ Om 1 Omy 11 0 vy 0Lty

= T (e — 1) T = (e — go)wild] + =0; (44
A9t A9t q( t—1) 9t q Ey 0 (7= gk ﬂaLt—&-l dgt 4.4
—~— - L
(1 2 (3) (4)

and
OV (er;gisme)  Om 1 omy 11 0 B
o, aT_t""g(et_ )877'154_551:877}[(”_%)%[15} = 0. (4.5)

1) (2) 3)
The total effect of an increase in the level of public investment g on V. is given by (4.4) and
can be decomposed into: (1) the decrease in the individual profits of the elite members; (2) the

decline in the expected rents from innovation (caused by a decrease in the profits of the new firms);

9We concentrate on the case when the optimal e* s an interior solution.
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(3) the decrease in the tax revenue; and (4) the increase of the net present value of the elite’ income
due to higher productivity.

The direct effect of an increase in ¢ on the optimal choice of g consists in reducing the marginal
cost of public investment (i.e. foregone transfers from innovation and taxation) — terms (2) and
(3) in (4.4). Hence, for given values of e and 7, an increase in ¢ leads to a higher optimal level of
public investment, g.

The effects of an increase in the tax rate 7 on V,* are summarized in (4.5): a higher 7 leads
to a decrease of individual profits, and, thus, also to a decline in expected rents from innovation.
An increase in 7 also affects the tax revenue, but for given values of e and ¢, has no effect on the
elite’s future payoffs.

The direct effect of ¢ on tax rate can be derived from (4.5): a higher ¢ decreases both the
marginal cost of taxation in terms of foregone transfers from innovation, and the marginal benefits
from taxation by reducing the fraction of transfers received by each member of the winning coalition
WCq. In the Appendix, we show that the latter effect dominates, (see the proof of Claim 2).
Hence, for given e and ¢, an increase in the majority required for political decisions ¢ leads to a
lower optimal tax rate.

In sum, the direct effects of an increase in ¢ are a decline in the rate of innovation, a decline
in the tax rate and an increase in public investment and, hence, in the share of tax revenues used
for public spending, g/7. The discussion above neglects the fact that a change in ¢ will, in general,
affect all three policy variables simultaneously, and, hence does not capture possible equilibrium
effects resulting from the interaction of e, g and 7. Our computations, however, demonstrate that
for a wide range of parameter values, the responses of the equilibrium outcomes (e*;g*;7*) to
changes in ¢ are driven by the direct effects identified above.!"

Figure 1A illustrates our finding. As ¢ increases, innovation declines and eventually seizes. The
labor tax declines. Public investment and the share of tax revenues used for it increase. Once
again, the reasoning behind these results coincides with what we anticipated in section 4.1: as the

elite becomes more consolidated, i.e., the proposing legislator must take into account the interests

10%hile for the case of fully dependent chambers the direct effects are sufficient to describe the comparative statics
of e, g and 7, for the case of independent chambers discussed in the next section, the indirect effects will play an

important role in the analysis.
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of a larger fraction of the elite, the equilibrium outcomes become closer to those preferred by the
elite as a whole.

The growth rate of total output in the economy is given by

1
By (2=
o B CED) = h(e")'"*n(g)>.

Et (Ltflg—g*) ) %

Figure 1A also presents the dependence of economic growth on the insitutional variable q. This
dependence is non-monotonic. In economies with lower ¢ the higher rates of innovation act as
a driving force behind economic growth while the contribution of public investment to the latter
is only marginal; in economies with higher ¢, though the rate of innovation is zero, there is a
substantial growth achieved through higher rates of public investment. It is the economices with
intermediate levels of ¢ that are the worst in terms of growth: while they are not economically free
enough to have growth through entrepeneurship, the elite is not consolidated enough to put the
class interests above private ones, which leads to mis-appropriation of tax revenues for private uses

at the expense of the public good.!!

4.3 Equilibrium and Comparative Statics with Independent Chambers

In this section, we turn to the case of independent chambers, ¢ = ¢ - ¢¥. As before, we assume
that « = 1. We can write the maximization problem of the proposing legislator in chamber E as

follows:

1 1
max VP (es giime) = max ¢ + o (et — 1) m + E(Tt — gt)welt + Bur (Bti1, Lig1) (4.6)
t

while the proposing legislator in chamber G maximizes:

11
max ‘/%G (et; Gt; Tt) = max my + (et — 1) T + 707(7} — gt)UJtlt + Bvl (Et+1a Lt+1) : (47)
;T gt;Tt q Et

Note that except for the special case, in which ¢? = ¢© = ¢ = 1, the payoff functions of the

proposing legislators are distinct. A member of the winning coalition in chamber E (G) receives

"' This naturally resonates with well know results on the trade-offs between spending on pork-barrel transfers and

spending on public goods. See, for example, Battaglini and Coate (2007).
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1(1

on average a fraction NE N—qc) of the total transfers distributed in this chamber. His conditional

probability of being a member of the winning coalition in chamber G (E) is ¢© (qE ), implying that
the expected share of transfers he receives in coalition G (FE) is % This means that, in general,
the proposing legislator in chamber E has higher marginal benefits from innovation and prefers a
higher level of e than the average legislator in W Cg. Similarly, the proposing legislator in chamber
G enjoys higher marginal benefits from taxation, and higher marginal cost of public investment,

choosing a higher level of 7 and a lower level of g than would be optimal from the point of view of

an average legislator in WCE.

4.3.1 Changing the Majority Required to Choose the Rate of Innovation

In this subsection, we assume that the required majority in chamber G is fixed and we compare the
political and economic outcomes for different values of ¢¥. We can write the FOC’s for problems

(4.6) and (4.2) as:

8VtE (et; gt Tt) 87Tt 1 aﬂ't 1 (9 (wtlt) 8’01 8Et+1
8et 86,5 + qE et (et ) 6€t + Et (Tt gt) 8et + BBEtH 86? 0’ ( 8)
for chamber E and as

8‘/;G (et; gt; Tt) 87’(} 87'('15 11 0 8'01 8Lt+1
———————=—+F (e~ 1) — + —=—==— (7t — gr)wely] + =0 4.9
B0 94, (e )agt CE, 90 [(T¢ — gt)wili] BaLtJrl B0 (4.9)

OVE (ex; gi; ) ) 119

Vi (erigiiTe) L (et —1) AL [(T¢ — ge)wily] = 0, (4.10)

0Ty 0Tt ory  ¢C E, 07y
for chamber G.

The interpretation of these conditions is very similar to the case of fully dependent chambers
and, hence, omitted. Note that in this scenario, the parameter of interest, ¢© only appears in the
payoff function V;¥ and has a negative direct effect on the choice of e. This effect is triggered by
the decline in the share of total transfers from innovation received by a member of the winning
coalition in chamber F.

The direct effect of ¢© on the level of public investments and on the tax rate is 0. Hence,

changes in ¢¥ can only affect g and 7 through changes in e. In what follows, we study the effect of

an increase in the rate of innovation on the optimal choice of public investments and tax rate.
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Differentiating (4.9) with respect to e;, we obtain the total direct effect of an increase in e on

the optimal choice of g (for a given 7):

vy 9Lt
82‘/1€G (et. 9t Tt) 827rt omy 8271'1? 1 d? <6Lt+1 0g¢ ) (9Et+1
- = + 45— +t(er—1 — = (Tt — gr)wile] + )
dgtOey 0g:0e; ~ Ogy (e =1) dgi0e;  q% OgiOey (e = gowild] + 5 0FE 1 Oey
H/_/ \/ ~ ~~ N~
(1)>0 <0 >0 (3)<0 (4)<0

(2

It can be decomposed into the following components: (1) the decrease in the marginal cost of
public investment in terms of foregone individual profits; (2) the effect on the marginal cost of
public investments in terms of foregone transfers from innovation: an increase, due to a larger
number of new firms, combined with a decrease, due to the fact that innovation makes profits
less sensitive to increase in public investments; (3) the increase in the marginal cost of public
investment in terms of foregone tax revenue; and (4) the decrease in the marginal benefit from
increased productivity in the future. In the Appendix, (see the proof of Claim 3), we show that
the negative effect of e through the decrease in marginal tax revenue outweighs the positive effect
of decreased marginal cost captured by (1) and (2). Hence, the total direct effect of an increase in
the rate of innovation on the public investments is negative.

Finally, in the Appendix, (see the proof of Claim 4), we show that (4.10) can be rewritten as:

* L G L *
T_1+>\(1/1+1)[q +A—1}<9 b,

which implies that the direct effect of both ¢ and e on 7 is 0. However, an increase in ¢ (triggered
by a higher ¢¥ that lowers e) leads to an increase in the tax-rate.

We conclude that an increase in ¢ leads to a decline in the rate of innovation, an increase in
the tax rate and an increase in public investment, and, to a decrease in the share of tax revenues
used for public spending, g/7.

The results of our computations are illustrated in Figure 1B. Innovation declines with ¢¥ and
eventually seizes at ¢ = 0.55. Since changes in 7 and g are only triggered by changes in e, for
values of ¢¥ > 0.55 (for which e* = 1) 7 and ¢ are constant. The tax rate decreases with ¢, while
public spending and the fraction of tax revenue spent on it increases.

Figure 1B also illustrates the effect of changes in ¢¥ on the sources and the rate of economic
growth. For low values of ¢ the major source of growth in the economy is the high rate of

innovation, while the fiscal authority chooses high rates of redistributional taxation and low public
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investment. An increase in ¢” enhances growth through public investment. However, taxes increas
and new entrepreneurial activity is suppressed. In this example, the increase in public investment
cannot compensate for the decline in innovation: the highest rate of economic growth is achieved

for low values of ¢¥, when the rate of innovation is at its maximum.

4.3.2 Changing the Majority Required to Choose Fiscal Policy

We now consider the case in which ¢¥ is constant and compare institutional arrangements for
different values of ¢“ € [0.5; 1]. The first order conditions are given by (4.8), (4.9) and (4.10). Note
that ¢© has a direct positive effect on ¢ and a direct negative effect on 7, but has no direct effect
on e. Furthermore, we can rewrite (4.10) as

. A—1 1 .
R i G| (el o

Hence, the total effect of ¢© on 7 can be decomposed into the negative direct effect and the
positive indirect effect through g. If future productivity is moderately elastic with respect to public
investments, i.e. for moderate values of 7, the indirect effect through ¢ is small, and hence, the
direct effect through ¢© determines the changes in the tax rate.

Furthermore, for a given innovation rate, one can use expression (4.11) and the FOC with
respect to g (4.9) to fully characterize the dependence of g on ¢“. As expected, this relation is
positive, i.e. economies with higher ¢© have higher public investment. The analysis of the effect of
¢© on the equilibrium values of e, g and 7 becomes more complicated, when the rate of innovation
changes simultaneously with the fiscal policy choices 7 and g. The negative effect of ¢¢ on 7 plays
a dominant role on the rate of innovation, as reduced taxation increases potential profits from new
firms. That feeds into a higher rate of innovation, which in turn subdues the positive effect of ¢©
on g.

These effects are illustrated in Figure 1C. For the specific values of parameters used in our
computations, no innovation takes place for values of ¢¢ € [0.5;0.65]. In this range, as the elite
becomes fiscally more consolidated, the tax rate declines and the amount of public investment
rises. When the tax rate falls substantially, the rate of innovation starts rising, as entrepreneurship
becomes more profitable. The rise in e crowds out public investment and eventually fully offsets the

direct positive effect of fiscal consolidation on g. However, despite the fact that public investment

25



starts to decline for values of ¢ close to 1, the fiscal efficiency of the elite, as measured by g/,
rises with ¢©.

In sum, the effect of fiscal consolidation is an unambigous decline in the tax rate and an
increase in the efficiency of the fiscal authorities. For higher levels of ¢“, this leads to an increase
in innovation. The effect of consolidation on public investment is, in general, non-monotonic: first,

it increases and then decreases. The overall effect of fiscal consolidation on growth is positive.

4.3.3 Weak Institutions

Up to now, our discussion was concentrated on the case in which ¢ > 0.5. Intuitively, these are
economies with strong fiscal authorities, in which fiscal policy decisions can only be implemented if
they benefit the majority of the elite members. In contrast, values of ¢ < 0.5 describe economies
with weak fiscal institutions, in which a minority of the elite can expropriate resources at the cost
of the society as a whole. We now analyze the impact of changes in ¢© on the policy variables for
this scenario.

First note that the FOCs remain the same as before and, hence, ¢ has a negative direct effect
on 7 and a positive direct effect on g. As before, the relationship between the equilibrium values
of 7 and ¢ is described by (4.11). We conclude, therefore, that increasing the majority necessary
to make fiscal policy decisions, ¢©, leads to a lower tax rate 7.

Now consider the effect of ¢¢ on the rate of innovation e. This effect is only indirect and occurs
mainly through 7. For low values of ¢¥, the tax rate increases substantially. This implies that the
main benefit from innovation is the increase in the tax revenue, a share of which (indirectly) accrues
to the winning coalition in chamber E. This implies that, as ¢© falls, the incentive to innovate, in
order to increase the tax revenue, becomes even higher. Thus, the rate of innovation increases. In
other words, the entrepreneurs innovate for a wrong reason: they do so not to increase rents from
innovative activity, but to raise the rents they extract from labor via taxation!Z.

Finally, the total effect from an increase in ¢© on ¢ consists of the positive direct effect, the
positive effect through e and the negative effect through 7. Our computations show that the latter
effect is dominated, see Figure 1D. An increase in the majority required to make fiscal policy

decisions ¢, leads to a higher level of public investments, g.

12Note that this effect would disappear if we imposed an upper bound on the tax rate.
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To sum up, an increased fiscal consolidation of the elite leads to a lower rate of innovation,
lower tax rate and higher level of public investment.

The effect of ¢ on growth can be immediately understood from the discussion above: as ¢©
increases, growth through innovations is replaced by growth through higher public investment. For
very low values of ¢©, the relatively slow increase in fiscal policy efficiency cannot compensate for
the rapidly diminishing level of new entrepreneurial activity, and the total rate of growth declines,
reaching a global minimum. As ¢ increases further, the decline in the rate of innovations slows
down and the increase in public investments leads to higher rates of growth. In our example,
countries with values of ¢@ close to 0.2 perform worst in terms of economic growth.

Our results imply that for a country which has a very low value of ¢, a discrete transition to
a high value of ¢ is optimal. A gradual transition, however, would imply a sacrifice in terms of
economic growth and, in particular, in terms of new entrepreneurial activity, before the maximal

level of growth can be reached.

4.4 Separation of Powers

In this section, we discuss the impact of the parameter ¢ on political and economic outcomes. We
concentrate on the case: ¢¥ = ¢© = ¢ and consider the two scenarios of fully dependent chambers,
i.e. ¢ = q and independent chambers, i.e. ¢ = ¢>.

If ¢ = 1, the optimal policies are identical in both scenarios. Moreover, if the optimal rate of
innovation is 1 in both scenarios, a comparison of the payoff functions of the proposing legislators in
chamber G for the two cases immediately implies that the fiscal policies also coicncide, (see Figure
1E).

The comparison between the two scenarios becomes non-trivial, when the equilibrium value
of e* exceeds 1. Figure 1E shows that the optimal value of e* remains 1 for all ¢ € [0.5;1] when
chambers are independent, but starts increasing as ¢ falls below 0.6 for the full-dependence scenario.
Furthermore, the values of 7* and g* are consistently lower for the case of full dependence than
with independent chambers.

To explain these effects, recall first the definitions of V,¥ for the two scenarios, as given in (4.1)
and (4.6). The only difference in the functional forms is that the factor % appears in front of the tax

revenue term when the chambers are fully dependent, since the members of the winning coalition
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in chamber FE receive a higher fraction of the tax revenue in this case. Since an increase in e has a
positive effect on the tax revenue, the marginal benefits from innovation for the proposing legislator
in chamber F are higher when the chambers are fully dependent. Furthermore, as ¢ decreases the
fraction of the tax revenue accruing to the members of WCFE increases for the full-dependence
scenario, but remains constant for the case of independent chambers. Therefore, the marginal
benefits from innovation rise faster in the case of full dependence, explaining the higher rate of
innovation in this case.

The difference in the fiscal policy choices can be explained in a similar fashion. Consider the
payoff functions of the proposing legislators in chamber G for the two scenarios as given in (4.2)
and (4.7). This time, the functions differ with respect to the coefficients in front of the transfers for
innovation. Note that an increase in both g and 7 has a negative effect on transfers from innovation.
Since the members of W g receive a larger fraction of these transfers in the case of dependent
chambers, the negative effect of g and 7 is stronger than for independent chambers and become
even stronger as g decreases. Therefore, the level of public investment and the level of taxation are
consistently lower in the full-dependence-scenario than in the case of independent chambers.

Finally, we can use the results derived above to discuss the effect of the parameter ¢ on economic
growth: the significantly higher rate of innovation in the case of fully dependent chambers combined
with the lower tax rate compensates for the slightly lower level of public investment. Hence, growth
is higher with fully dependent chambers. Note, however, that separation of powers leads to better
outcomes for those in control of the legislature — the elite. We discuss this in more detail in
the next section, when we analyze the choice of optimal institutions and the conflict of interests

between the elite and the society as a whole.

5 Optimal Institutions

The analysis in Section 2 shows how empirically observed cross—country differences in the rate and
patterns of economic growth can be traced back to differences in institutional design. However, the
question of why societies choose different institutional arrangements, remains open. In this section,
we try to shed some light on this issue by allowing the elite to choose political institutions.

We assume, thus, that in the initial period of the economy, the elite makes a decision about the
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values of ¢¥, ¢© and ¢. This decision is made before the identities of the proposing legislators and
the members of the winning coalitions have been determined. Hence, at this stage, all members of
the elite have identical preferences w.r.t. the policy variables e, g and 7, and, thus, also w.r.t. the

institutional design (qE g%, c) and maximize:

Vo (¢%;4%;¢) (5.1)
1 o0
B <1 B /\> > B[ (a"a%5 ) mi (a7 %) + [ (0% 0% 0) — 9" (a%3 0% 0) wi (a%5%5€) 1 (¢75 5 ¢)]
t=0

1
B <1 ~ 1) <L0> et (070 ) 1 (070 e) + [ (6759%¢) — 9" (6750%0) | wi (6754%0) I (a%59%5¢)
= =) .
n*(g¥;9%e) \
1-5 (h*(qE;qG;C))
If no constraints are imposed on ¢, ¢© and ¢, the optimal choice of the elite is given by
¢ = ¢“ = ¢ = 1. The optimal institutional design maximizes the net present value of the elite’s

total income, thus preventing individuals from pursuing their private interests at the cost of the

elite as a whole. We state this as a proposition below:

Proposition 5 Vj is mazimized for ¢¥ = ¢¢ = ¢ =1.

The proof of this proposition is straightforward and, therefore, omitted. In the next two subsec-
tions, we discuss two scenarios, which impose constraints on the choice of ¢% and ¢©. We analyze

how the nature of these constraints affects the choice of institutional arrangements by the elite.

5.1 Optimal Institutions, When Consolidation Is Costly
Earlier on, we interpreted the value of ¢¥ (¢%) as the degree of consolidation of the elite with respect
to the economic (fiscal) policy of the country. We also showed that unanimity w.r.t. all political
decisions is optimal for the elite. Such a high degree of consolidation can be, however, prohibitively
costly. Decisions about fiscal policy are often made by a parliament or a ministry, which, in our
view, makes consolidation less problematic. In contrast, decisions about licensing of new firms are
mostly made by bureaucrats, thus making the implementation of high values of ¢ relatively costly.
In what follows, we concentrate on the case, in which achieving unanimity with respect to the level

of innovation is costly. The analysis for the case in which the implementation of a high ¢© is costly

is analogous. We chose to conduct the analysis with respect to ¢% for two reasons: first, we believe
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that in reality, consolidation with respect to economic policy will be more difficult to achieve, and
second, introducing a constraint on ¢¥ leads to some interesting, non-trivial results.

We model the cost of achieving unanimity by imposing a constraint on ¢¥: ¢¥ < g% < 1. In
what follows, we analyze the optimal choice of ¢¥ and ¢© for two possible scenarios: the case of

fully dependent and the case of independent chambers.

5.1.1 Fully Dependent Chambers

Consider first the case of fully dependent chambers, ¢% = ¢“

= ¢ = ¢. Imposing an upper bound
on ¢¥ implies that ¢ < g¥.

Figure 2A illustrates the elite’s welfare, which is strictly increasing in ¢, due to the decreasing
rate of innovation and the increasing level of public investment. Hence, the maximum is obtained
at ¢ = @”. The intuition behind this result is straightforward: by choosing the maximal level of
q, the elite restrains as much as possible individuals in their pursue of private benefits at the cost

of the elite as a whole. We now turn to the case of independent chambers and show that this

conclusion is no longer valid there.

5.1.2 Independent Chambers

In the case of independent chambers, ¢ = ¢¥ - ¢¥. Consider first the choice of ¢¥ for a given ¢©.
The welfare of the elite is increasing in ¢ for a given ¢© (see Figure 2B), hence, in the optimum,
¢ =q".

Now consider the choice of ¢©. For g% = g = 0.5, our analysis in Section 4.3.2 shows that e* is
increasing in ¢© when ¢ is close to 1, whereas ¢* obtains its maximum for ¢ = 0.9. This implies
that the elite’s welfare is maximized at a value of ¢© < 1, see Figure 2C.

The intuition behind this result is as follows: when ¢% is restricted from above, the elite as
a whole prefers a lower value of e* than the winning coalition in chamber E. A possible way to
reduce e* without violating the constraint is by changing ¢©. A decrease in ¢© implies a lower g*,
and, more importantly, a higher tax rate 7. This makes innovation less attractive and leads to a
lower e*.As long as the benefits from a lower rate of innovation excede the cost of a less efficient

fiscal policy, a decrease in ¢© is beneficial for the elite.

Thus, allowing the winning coalition in chamber G to more aggressively pursue its private
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interests makes the winning coalition in chamber F more conscious of the cost of innovation, and
benefits the elite as a whole. This suggests that when consolidation is costly, the elite can profit
from playing off the interests of the members of the two winning coalitions against each other.
Intuitively, when the members of the winning coalition W'y fear higher taxes imposed by WCg,
they set a lower rate of innovation. On the other hand, the members of W g are willing to choose
a higher tax rate than would be optimal for the members of W (g, because they receive a larger
fraction of the transfers from taxation and a smaller fraction of the transfers from innovation than
the members of WCg. For this to obtain, it must be that ¢¢ < 1 and that the interests of the
two winning coalitions are distinct, which, in our model, occurs only for the case of independent

chambers.

5.1.3 Separation of Powers and Optimal Institutions

Having analyzed the optimal choices of ¢ and ¢ for the two scenarios of fully dependent and
independent chambers, we now consider the choice between the two scenarios. For the case in
which consolidation is relatively costly (¥ is relatively low), the analysis in Section 4.4 implies that
independent chambers choose lower levels of innovation, higher rates of taxation and higher levels
of public investment. This increases the elite’s welfare compared to the case of full dependence (see
Figure 2D). Note that this analysis was conducted assuming that ¢¥ = ¢©. In the case of dependent
chambers, this follows from the definition of the political institutions and imposes a constraint on

G

the optimal value of ¢©. In contrast, with independent chambers, ¢© is unconstrained. This implies

that the elite can always weakly improve its welfare by switching from the optimal institutional
design with dependent chambers: ¢” = ¢© = ¢ = @” to the optimal institutional design with
independent chambers with ¢ = g%, ¢ = ¥ - ¢° and ¢© being set to its optimal value. As we
showed in the last subsection, this optimal institutional arrangement will not necessarily require
unanimity in chamber G, i.e. ¢ < 1 can obtain in the optimum.

The separation of powers leads to superior outcomes for the elite class, but not necessarily to
the society as a whole. In the next section, we analyze the conflict of interests between the workers

and the elite and model the choice of optimal institutions when workers’ interests are taken into

account.
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5.2 Optimal Institutions when Workers Have Bargaining Power

Up to now our discussion has concentrated on the conflict of interests inside the elite In this section,
we first establish and discuss the conflict of interests between the two classes: the working class
and the elite. Then, we assume that workers can threaten the elite with a revolution, unless they
are guaranteed a minimal level of life-time utility. We analyze the impact of the bargaining power
of the workers on optimal institutions.

negotiate with the elite over the institutional design and

5.2.1 The Conflict of Interests Between the Working Class and the Elite

To understand the conflict of interests between the elite class and the workers, it is useful to compare
their payoff functions. The payoff function for the elite was specified in 5.1. The payoff function

for the workers is given by their life-time discounted labor income:

Wo(esgim) = Y B (1—7)wily =
t=0

A Pp(A—1)
1 (1 _ 7—) YAFA—1 | _€ PA+A-1
> I-9

18- [n(g)]x - [h ()%

Note that Wy is monotonically increasing in both e and g and monotonically decreasing in 7. The

1 1 _
= SLYE,

>

workers prefer to have the maximal level innovation, e = €, since competition increases wages, and
no redistributive taxation, 7 = g. The level of public investment is then chosen optimally so as to
maximize Wy. In contrast, the elite as a whole would choose a much lower level of e and a tax rate
which exceeds the level of public investments. Since the policy choices in our model are determined
by the institutional arrangement, workers’ preferences with respect to ¢, ¢ and ¢ will also differ
from those of the elite as a whole.

Up to now, we assumed that this conflict of interests is latent: the workers had no influence on
the choice of policy, or on the choice of institutions. We now relax this assumption, postulating
that workers have to be guaranteed a minimal level of life-time utility Wy in order to prevent a
revolution. A revolution is costly for the society as a whole — it destroys resources and obstructs
political and economic life. For the elite, a revolution bears the risk of losing its political and
economic power. We assume that the total cost of revolution for the elite is sufficiently high, so

that it will always try to prevent it. For the workers, a revolution gives an opportunity to gain
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political and economic power. However, it also bears the risk of repressions, political anarchy and
a temporary or permanent setback in economic activity. These costs and benefits are captured by
Wy — the life-time utility that makes workers just indifferent between conforming to the existing
regime and engaging in a revolution.

Wy can be interpreted as the bargaining power of the workers: the higher their expected benefits
from a revolution, the more the institutional design chosen by the elite class will have to conform
to the workers’ interests. In order to prevent a revolution, the elite’s choice of optimal institutional
design has to satisfy:

(g7 ¢%*; ") = arg o Vo (¢%;4%;¢) (5.2)

s.t. Wo (¢%:¢%;¢) > W

The next subsections are devoted to a detailed analysis of this problem.

5.2.2 Fully Dependent Chambers

We start with the case of fully dependent chambers, ¢ = ¢¥ = ¢ = ¢ and consider the choice of ¢
for a given Wy. In Figure 3A we plot the welfare of the elite and of the workers for different values
of ¢ € [0.5;1]. For values of ¢ € [0.5;0.6], an increase in g lowers competition, which benefits the
elite and makes the workers worse off. The workers’ welfare reaches a minimum at ¢ = 0.6. In the
range g € [0.6; 1], both classes profit from an increase in g which leads to a higher level of public
investments and compensates the workers for the low level of innovations. While the elite prefers to
set ¢ = 1, which minimizes innovations, but leads to maximally efficient fiscal policy, the workers’
preferred arrangement is ¢ = 0.5, the one with maximal rate of innovation.

Suppose first that Wy is relatively low, so that Wy < Wy (e* (1;1;1) ;9% (1;1;1) ;7% (1;1;1)). In
this case, the constraint in problem (5.2) is not binding and ¢ = 1 obtains.

As the bargaining power of the workers increases, the optimal institutional design changes in a
discontinuous way. To guarantee a welfare of W for the workers, the elite is forced to significantly
increase the level of innovation, which can only be done by choosing a sufficiently low ¢. Hence, in
the case of fully dependent legislatures, a slight increase in the bargaining power of the workers,
as captured by Wy can lead to a sharp decline in the degree of consolidation of the elite. Note

that in this scenario, the workers’ preferences for higher e are aligned with the private interests of
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the individual members of the elite. A threat of revolution, hence, encourages the elite to grant
more freedom to its members, guaranteeing that the resulting policy represents the interests of the

workers.

5.2.3 Independent Chambers

Now consider the case, in which the two chambers are independent, i.e. ¢ = ¢¥ - ¢¢. The welfare
of the elite for this scenario is plotted in Figure 3B. For a given degree of fiscal consolidation, the
elite’s welfare weakly decreases in ¢¥. As long as the level of economic freedom ¢% is high, the
welfare of the elite is strictly increasing with respect to ¢©. For low values of ¢%, the welfare of the
elite is non-monotonic in ¢, in particular, it is decreasing for values of ¢© close to 1. This explains
the form of the elite’s indifference curves, which are illustrated in Figure 4.

The welfare of the workers is plotted in Figure 3C. The welfare of the workers is (weakly)
decreasing in ¢¥ and increasing in ¢©. This implies that the indifference curves of the workers are
in general upward sloping: to compensate them for a decrease in economic freedom (an increase in
q®), the elite must choose a higher degree of fiscal consolidation ¢. Two such indifference curves
are plotted in Figure 4.

If the workers’ reservation utility is sufficiently low, i.e., Wy < Wy (1;1;1), the constraint in
problem 5.2 is not binding and the chosen institutional arrangement is ¢¢ = ¢ = ¢ = 1.

For larger values of Wy, the only way to satisfy the workers’ demands is to induce a higher rate
of innovation by reducing the degree of economic consolidation. T'wo cases are possible (see Figure
4). When Wy is not too high, both the elite and the workers profit from fiscal consolidation, but
have conflicting preferences with respect to ¢©. Hence, the optimal allocation respects the common
interest, i.e., ¢¢ = 1. ¢¥ is chosen so that workers are exactly indifferent between engaging in
revolution and conforming to the social order. Point A in Figure 4 illustrates the optimal choice
for this case.

For high levels of Wy, the workers and the elite have distinct preferences with respect to the
degree of fiscal consolidation, in particular, the welfare of the elite is no longer monotone in ¢“.
The elite will, therefore, prefer to reduce ¢ below 1. This, in turn, reduces the welfare of the

workers, who have to be compensated by a further reduction in ¢”. Hence, in the optimum, both

¢¥ and ¢“ will be lower than 1. Point B in Figure 4 shows one such allocation.

34



qE

(0.5;0.5) e
WO < Wé

Figure 4: Optimal institutions for

different levels of Wy

35



To sum up, as the bargaining power of the workers increases, we will observe a smooth transition
from institutional arrangements benefitting the elite towards those preferred by the workers. At
first, the elite will try to avert revolution by reducing the degree of consolidation with respect to
economic policy and allowing its members to engage in entrepreneurial activities. The shape of
the elite’s indifference curves suggest that as the workers’ outside option further improves, optimal
institutions will be in the interior. The intuition behind this result goes back to Section 4.3: when
forced to provide higher rates of innovation, the elite chooses a combination of institutions which on
one hand encourage innovato use the conflict between the interests of the two proposing legislators
to offset the negative impact of a low degree of consolidation with respect to economic policy.

Note that as the bargaining power of the workers grows, the rate of growth increases. Simul-
taneously, the patterns of growth change: in states with weak working class, economic growth is
mainly driven by public investments. As the workers become more powerful, public investment is

crowded out by an increase in innovation, which becomes the main source of growth.

5.3 Reversal of Fortune/ Initial Conditions

Our results on the optimal choice of institutions explain the dependence of institutions on initial
conditions, and, in particular, the “reversal of fortunes.” Consider, for example, a country that
initially enjoys higher productivity due to abundace of land. In such country the elite will optimally
choose lower degree of economic freedom, as this would be enough to satisfy the demands of the
workers. As a result this country will feature lower growth rates. Thus, the initial advantage
productivity will disappear and the country will fall behind. Naturally, if initially the society is
geared to supress the workers demands, this will manisfest itself in a lower Wy. In such a society

the elite will optimally choose institutions detrimental to growth.

6 Conclusion

We presented a model in which institutions determine political and economic outcomes. We showed
that the model generates patterns of growth which are consistent with historic evidence. We also
analyzed the choice of institutions by the elite class. Our findings show that institutions will in

general depend on the initial conditions. This dependence allowed us to explain the "reversal of
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fortune" phenomenon.

There are a number of avenues for future research. First, in the present work we assumed that
the elite is small compared to the labor force. Consequently, transition from labor to the elite leaves
the size of the work force unchanged. We plan to relax this assumption. We conjecture that in
this case economies with good institutions will optimally choose policies that lead to outcomes that
are preferred by both workers and the elite. In other words, even though the political structure of
these economies would remain unchanged, the economic outcomes would converge to those chosen
in countries with fair political representation. Second, we plan to extend the model to allow more
elaborate participation of the working class in the political process via direct representation in the
legislature. Finally, we plan to enrich the model by expanding the choice set of the legislature to

other important policy variables such as trade and monetary policy.

7 Appendix

Proof of Proposition 7

Let 5”; be the sum of all transfers proposed by the legislator in chamber i and let (.§fm)n W

denote the transfers to the remaining members of W ;. Obviously, the transfer to the proposing
legislator in chamber ¢ is then:
Sp=51— Y 3
newCt
We normalize by dividing the transfers by the number of elite members each legislator is represent-

ing, % and write

S; = =N

t E,

) gt

) tn
= .2nN

Stn E,

with
i _. qi i
Stp = St — Sin

The transfer schemes must satisfy the following feasibility constraints:

SE < Na(ef —1)m(ef;9557)
N * * * *
S¢ < (i =g we (e g5 I (€597 7F) L

By
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Since the utility of the proposing legislator is strictly increasing in the size of the transfer he receives,

the conditions above will hold with equality in equilibrium. Hence,

SF (efigr;mr) = Nalef —1)m(ef; 95577

. N

SO etgii) = (=g wiefighi i) b (ef g7 L
t

Note that the total amount of transfers depends on the proposals made in both chambers. Hence,
a proposing legislator can only specify the share of the total transfers allocated to each of the

members of WC;. We denote these shares by:
(Ugn)nGWC’l aatp =1- Z O-ffn
neWC;
so that
Sin = TinSi-

If both proposals are accepted, the expected payoff of a member of the elite represented by a

non-proposing member of the winning coalition in chamber ¢ is given by:

; E c
Vi (et; 9676 (04n) pewer 5 (Jtn)n,EwcG)
o c 1
= me(es 96 7e) + 01,57 (€496 7e) + — 7 Ng ]UtpS (€5 95 7¢) + Z 1,51 (ex; g1 74)
nGWC’J
+Bv1 (Eg1 ()5 Liga (+))
o SJ
= T (et 96 Te) + 04S¢ (€459 71) + 7m (€5 915 71) + Bor (Ergr (€43.9¢) 5 Liva (es5 91))

whereas the utility of the proposing legislator is:

' E G
V;S;) (625; gis T (Utn)nech ; (Ut”)nGWCG>
= miles 96m) + 0,5t (e g i) + — 7 Ng ]JtpS (et59t57t)+gw > _Utnst (€5 9¢57¢) + Bor (Eegr ()5 Ly
neWwcy
e LI 7 Gl (e an: c 1 i Gl (e on:
= Wt(eugt,Tt)ﬂLStp"'q*Niq] Si (e ge5 1) — Z'Utnst (et; 915 7¢) +EN7QJ Z'Utnsf/ (et; 9e5 1)
neWwCt neWwci

+Bv1 (Ety1 (-) 5 Ley1 ()

Since all non-proposing members of W(; are symmetric, we concentrate on equilibria with the
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property that of, = o¢ for all non-proposing members of WC;. We obtain:

. o ¢ Sj

Vin (€t§9t;7't§ UF; UtG) = ¢ (es; 957e) + 04,51 (€45 965 T1) + ENiiﬂ (et; 9¢57¢) + Bv1 (Eeg1 (+) 5 Lega ()
i B Gy _ o i i n L ¢S (egum)

Vip (etvgt,Tt»Ut ,Ut) = (e g 7e) + i (et 94 7e) (1—(qN—1) Jt)+ T N

¢ Ng
+Bv1 (11 (+) 5 Lega ()
Consider first the proposing legislator in chamber G in subperiod m of the bargaining process.
Assuming that the proposal in chamber E, (ef;, siE gxE ) is accepted in the first round (we will

subsequently show that this is indeed the case in equilibrium), his maximization problem is:

; c SF (efsgmiT
max ¢ (€ Gm; Tm) + StG (€t m; Tm) (1 - (qGN — 1) UTC:L) + th(tgmm)

{gm;Tm;io G} Ng”

+B8v1 (Et1 (ef; 9m) ; Le+1 (e 9m))
s.t.

. c SE (e gm:T . X
T (€] gmi Tm) + 55, + qu—t ( jvjj; m) + B1 (Era1 (€F59m) i Lesa (€F:9m)) > vy (B L)
N "
(qGN — 1) StG (6:; Im; Tm) O'TC;; < = (Tm — gm) Wt (€f5 gm; Tm) It (6:; 9m; Tm) Lt
t
¢ >0

where

vs 1 (B Ly) =

G *, % Lk E (_%. % g
_ *, ok Lk Sm—i—l (et’gm—l—l?Tm—i—l) St (et7gm+l’7—m+1)
= m (et7gm+177-m+1) + N N

+Bv1 (Et+1 (eI;g:n-i—l) s Lita (€I59:n+1))

if c =¢"¢% orif ¢ = ¢F = ¢ and m = M and

Ur(,;wl (By; Ly) =

G w, kL% E (%, % . _%
_ o Stnr1 (€5 9mat Tmer) | SE (€85 9mas Thosn)
= M (et79m+177—m+1) + cN + cN

+Bv1 (Etr1 (€3 gmar) s Lot (€75 9mi1))

if ¢ = g% = ¢ and m < M is the continuation value of a member of WCY in the case that the

proposal in round m is rejected, but the proposal in round m + 1 is accepted. To understand
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the construction of the continuation value, note that:in period m + 1, a member of WCC faces a

- . . . . S¢ g 1T
probability of ¢“ to be a member of WC, in which case his expected transfer is ~m+L (etqgcmﬁ 11 .

Otherwise, his transfer from chamber G is 0. Similarly, for the case of ¢ = ¢¢%, without any

information about the identities of the legislators in WCF, the probability to be a member of

. . SE(elsgt 1T . . .
WCF is ¢F, whereas the expected transfer is % (ci ‘Z’H\} Tm“). Combining these gives the formula

above for the case of independent chambers. For the case of full dependence, all legislators who are
currently members of WC© will also be members of WC in the next bargaining round and are
also members of WCF, which establishes the dependence above.

If the round M proposal is rejected, then:

SC (eX: gy T SE (ex: g4 1 . .
: (tNgt ) 5 (tNgt 21 o, (Bt (er390) 5 Lera (€75 90))

e, .
Vipp1 = maxmy(ef; geTe) +

st. 8¢ > 0,88 >0

Ex. _Gx

Lemma 6 Let (efn; T T O O )i\f:l be an equilibrium with associated value function vy (E; L).

) m
el =e;, 9] =gf, 71 =715. Then, for all states E and L, e, (E; L) and (g}, (E; L) ; 75, (E; L)) solve
the problems:

* StG (ef;gm;Tm) ¢ StE (e:;gmn-m)
;333_}; Tt (€t7gm7 Tm) + q—G + quN—qE
+6v1 (Eit1 (€75 9m) ; L1 (€55 9m))

v
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s.t. SE (emsgls7md) > 0, emc(l;8.

Moreover, oE and oG satisfy:
E oE x % T CStG(em§g:§T;) * *

omSt (em; 957() = Um+1 (B Le) — ¢ (ems 975 71) — € Ng& — Bo1 (Et1 (em3 9¢) s Le1 (ems 67))
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Proof:

The proof of the Lemma closely follows the proof of Lemma A in Battaligni and Coate (2007)

and is, therefore, omitted.
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Proof of Proposition 3.7

Note that in period ¢ + 1, each member of the elite faces the following possibilities:

e His representative might be randomly chosen to be a member of the winning coalition in
chamber FE, but not in chamber G. This happens with probability ¢ — c. In this case, his
expected transfer is:

a(eprr —1
(;E)W(6t+1;gt+1;7't+1)

e His representative might be randomly chosen to be a member of the winning coalition in
chamber G, but not in chamber E. This happens with probability ¢© — c. In this case, his

expected transfer is:
L ery1 741 — ey
A—1¢% 1 =gt

T (€441; Gt4+15 Te41)

e His representative might be randomly chosen to be a member of both the winning coalition
in chamber G and chamber E. This happens with probability c¢. In this case, his expected

transfer is:
a(er1 —1) 1 e T4l — g1

T\€t+1;5 Gt+15 Tt+1
qF A—1 g% 1—gt11 ( )

e His representative might be randomly chosen to be a member of neither the winning coalition
in chamber G nor in chamber E. This happens with probability 1 — ¢ — ¢“. In this case,

his expected transfer is 0.

Since at time ¢, the constitution of the winning coalitions in period (¢ + 1) is not known to the
legislators, they have to take into account the expected transfers obtained by the elite members
they represent when making their decisions, given by:

1 e1 Te41 — g4t

B a(ett1 — 1)
_ c [ —— .
(q ) —1 qG 1— Gri1

o T (et415 9ea1; Tew1) + (QG - C) \

™ (€t+1;gt+1; Tt+1)

q
alepyr —1) 1 e Tt+1_gt+1:|
c : T\€t+15 Gt+15 Tt+1
[ F A—1 C 1— gimt (+ g+ +)
1 Tiel — 1
= [04 (41— 1) + P haach t1+_ gitj ]W(etﬂ;gtﬂ;ﬁﬂ)

leading to the form of v; specified above.ll

Proof of Proposition 7
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We proof the proposition in two steps. First, we assume that the continuation strategies of
the legislators after period t are Markov and the proposed values of e, g and 7 are independent
of the state variables F and L. Fix such a continuation strategy combination from time (¢ + 1)
on and consider the game between the two legislatures at time ¢. We demonstrate that there
exist optimal strategies of the proposing legislators e}, g/ and 7}, together with optimal transfer
schemes, optimal voting strategies for the non-proposing members of the winning coalitions and
beliefs supporting these strategies as a perfect Bayesian equilibrium in the stage game given the
continuation strategies specified above.

The second step of the proof consists of actually showing that the equilibrium strategy combi-
nation will satisfy the Markov property and will be independent of the state-variables.

We first introduce some notation: let (sén) be the vector of transfers per represented

neWwc:
member of the elite offered to the non-proposing members of the winning coalition in chamber 3.
S! is the total amount of transfers per represented member of the elite distributed in chamber i.
wg (et; (sﬂ)nech ; Sf) € {0; 1} denotes the voting strategy of a member of WCg, i.e. his decision
to vote in favor of (1) or against (0) a specific proposal. Similarly, w¢ (g;f; 5 (S;?)neWCG ; S,;“G> €
{0;1} is the voting strategy of the members of WCq. uZ ( | es; (sﬁl)neon ;StE> denotes the
beliefs of the members of W g about the identities of the members of W g and about the proposal
made there. uﬁG ( | g¢;7¢; (sgl)n WS ;StG ) is defined analogously.

Step 1

Consider a continuation strategy combination after period ¢ which satisfies the Markov property
and has the property that all proposed values of e, g and 7 are independent of the state variables.
Recall that the profit function in (¢ 4+ 1) has the form:

P 1
1\ [1— gy ] ™15 1 Lioi\ >
T (et 415 9e415 Ter1) = (1 — > [QH ] (1 — T4yp) o-THx < it )
A €t+1 Eip

Given our assumptions about the continuation strategy combination, the continuation value v1 (Fy41; Li+1)
is thus continuous in L¢41 and F¢y1, and hence also in e; and g; and does not depend on 7.

We now show that under Assumptionl, Vg (e;) Vg (g¢; 7¢) are concave functions in the respective
choice variables.

First, we check whether Vg (e;) is concave in e;. To do this, we split the function into two parts,

the payoff in the current period, ¢ and the payoff in period ¢ + 1. The first part of the function (up
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to a multiplication by a constant) is given by:

P
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t

o 1 c¢c e 77 —9¢f
IR TRRR AN £

A—=1¢¥¢% 1-g

P

1 1 g 1[(1=g) o)

_<OJZ~;+>\ %T‘Tt gf) : [( gt)] (1—%)”}”A
q —1q%q¢" 1—gf ) M —1+Ae et

_<a C,Tt—9t> Y (1_7.t)w_m[(_gt)]

qujL)\—lqEqG 1—gf ) Mp—14+A et et
< 0
Vg _ b V(N ey e T
oe? Ap—1+ A et PN A=1¢F ¢ 1-—g;
gy L el g
q?  A-1¢%¢% 1-g;
< 0
Ve (Y [ey Loelmizal (v ) (DYl
dez AMp—1+ A a? AN—1¢F¢¢ 1-g; Mp—1+ A et q
< 0

as long as 1) < \ip — 1 + ), which is always satisfied for ¢» < 1 and A > 1 and o > ¢¥, which we

assume. Hence, VEI is concave in e;.

The second part (up to a multiplication by a constant) is given by:
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which is concave by our Assumption 1.

1

Vi = (Kesp(nef))
VLI 1 -
(%Et _ _XK—i,ik (@gp(/%f)) ekt
92yl 1\ 2 X
g = (3) KT (emtuch) et
?

1 -3 1
XK”%fﬁk (exp(me,’f)) *ek2 [ rkel

< 0

which is equivalent to

o Ak—1)

t = Kk
or to

_ Ak —1)

k

©= kk
Hence, if

kk
A > - 16

11 X ke
- XK rkk(kE—1) (exp(mef)) er2

as in Assumption 1, the condition is satisfied and Vél is concave in e;. Since Vg is a sum of two

functions, both of which are concave in e;, it is concave in e;.

We now proceed to check the concavity of Vg w.r.t.

7+ and ¢g;. Again we divide the function

into two parts (again omitting constants of multiplication).

P
(1—g¢) SrEEy 1 c « I e 7¢e—g
Vi (g, — 1— W—1tx | ] 4 — — -1 _ .
e (g1571) [ e (1—7¢) +quE (e )+)\—1qG 1— g
1
Vel (giime) = nlg) = (Ng")»
Differentiating the first part w.r.t. 7 gives:
ovy (1—g¢) (o) 1 (1 )ﬁ*l R ( 1+ 1 e Tt—g
or o No—1rals T © 7 A—1¢¢ 1—g
(1—g) (xp=17x) 1 1 e 1
1— Xp—I+Xx _t .
|5 SR S A
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2171 _ o] Ge)
0°Vs _ (1—g¢) | 2o 1 1 1 (1_Tt)ﬁ_2.
M) —1T+A\ M —1+A

1 e 7¢—g
A—=1¢C 1-¢g +
1- )]G 1 L1 e 1
(1 — Tt) No—1+X - .
Mp—1+ A\ A—1¢¢ 1—g

« *

|
1
—

€t

(1 —gt) ( wH’\) 1 13 1 e 1
————— (1 — 7)) -TF2 el <0
ey Ap—14A A—1¢% 1—g¢
Hence, the function is concave in 7. Differentiating Vé w.r.t. (1 — g;) gives:
b
ovE 1[(1—g)] o)t o ¢ a 1 -
8(17—th) = i 1/’1—‘_/\61& [( etgt)] (1 — 7¢) Xo=153 [1_,_quE(€;k 1)+ " lqet Zt ggt
_ — — gt
_ (i) _
) et L 1
‘i A—107 (1— g
32VI 1 1— (Awi/)l )\)72
2 = <¢_1> i L (I—g) (= )T
(1 —g) Ap—1+ A M) — 14 Ne; ey
c « 1 e 74— gt}
N+ (e — 1)+ +
[ A S b
_ (xoi)-1 _
n P l (1 —g¢)] xo=1% (1- 7_1‘/)W_711_M 1 e 1—7
AMp—1+ ey et A=1¢% (1—g)?
_¥ 4
1 (1= PYTES EDY 1 —
_’_)\ djl )\7 |:( gt):| (1_7_t)>\w_11+)\ % 1 Tt2_
=1+ Ne €t A=1¢" (1-gq)
W
. {(1 - gt)] Aw=IEA (1 _ Tt) Awle)\ % . 2 (1 _ Tt3
€t A=1q¢" (1-g

1 (&3 Tt

¥ o 1\2-143 c «
= (1-— Ap—1+A — 1-— Xp— 1+>\ 14+ —— —1
( gt) (€t> ( T4) AT [( += E<et )+)\—qu

Y
'<x¢—1+x_1>+

—9t>_
1—gt

49 I e 1—7¢ M—14Are 2(1—7',5)] W
A=1¢% (I-g) P(A-1) ¢ (1—g) W—1+A
v
v _o (1 M-Tx c « 1 e 7¢— g
= (1— PYUE Y - 1— Np— 1+x 1+ ——(ef—1 — . .
4= <€t> (=)= [< +quE(et >+/\—1qG 1—g
Y
Ap—1+ A
1 e 1—7¢ 1—9—2A P
+F2——=- <0
VA T e e
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Hence, V{ is concave in (1 — g;).

The cross-derivative of VGI is given by

1
(1 — 7,) %17 {1+ (-1 +

<
q- q
P
(1—97&)}(*#’1“) 11 e 11—y
4| 1 — 7,)™—=1+2 _t
|: e ( t) A—qu(l—gt)Q

[
_ 4 1L 1A =g)|rw
N Aw—l—F)\AQﬂ—l—F)\et €t

c « 1 e Tt—gt]
1+ = (e — 1) + : +
[ PRSI

PVE ¥ 1[0—%)}%%‘1

00—gorn ~ N 1ire| a

/0T

(1 — Tt)ﬁ_l .

—1¢% 1-g
1[0 ol L1 1
+/\ (0 2+ [( —gtq (1_7.t)m % _
PY—14+ e et A—1gq 1—g
_ (54) _
B 1 [(1 gt)} No—ITA (1—Tt)ﬁ_l 1 % 1 Tt2 B
Ap—14+ A e A=1¢%(1—-g)

(1—gs) (o) . 1 e 1
N A S (1_7-t)w—1+x e 5
€t A=1¢%(1—-g)

(1 — ) w103 L.

b
_ 1{(1—%)]%—1

MNp—1+Xer | e
P c o 1 e 14—
N P R b Ty A | =t
S v ey Wl R chr-AC Sl e wo il punl I
1 €t 1 1 €t Tt
1— 7)) —— L —(1- “ -
o ( Tt))\—qul—gt ( Tt))\—qu(l—gt)
1 €t 1
— (M =1+ XN (1—- —
1 1[(1—g)]wmt s
_ - 9t (1 — )%=t
)\w—1+)\€t €t
P c o 1 e 14— gt
N P R b Ty AR | =t _
| /\w—1+>\[ +quE(et )+/\—1qG 1_9t]
]. (&3 (1-7})
—(Mp+ X — — <0
(s w)A—IqG(l—gt)]

To complete the proof of concavity of VGI, we have to show that:

o*VhE 9PV >< 9V >2
o7 0(1—g)?  \0(L—g)or)

L et 74—g

A—14¢%

After cancelling common terms on both sides of the inequality, we get the reduced expressions:
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82VGI 1 c « 1 e 11— g¢ 1 ¢ 1
~ 1) |11+ —=—5(er — 1 — - —2(1— —
aT% <)\¢_1_’_)\ ){—F GqE(et ) + ] ( Tt))\ G

82VGI K c o 1 e Tt—gt>< P ) 1 e 1—7 1—9—2A
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O*V2 (0 c « I e Ti—gt 1 e (1—74)
N — —— (e — 1 . —(\ p -t
d(1—gy)ory Aw—1+)\[ +quE(et )+/\—1qG 1—gt] (b wk—qu(l—gt)

or:

82Vé 82VGI 1 cC « 1 € Tt — 0Ot 1 (&) (1-7})
~ 1) 14 (e -1 . —2 .
ot 9(1—g;)* “/’[(Aw—lm )[+quE(et )+A—1qG 1_915] A—1¢% 1-g
c 1 e 14— P
14 = (e — 1 . —1
[(+quE(et e 1—gt><)\¢—1+)\ +
I e 1—7',51—1/J—)\]
A=1¢% (I—g)p(A—1)

2171 2 2 .
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d(1—gi) 07y Mp—1+ A q“ q A=1¢% 1-g

(W4 A=) g ot T

1
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We now partition each of these two expressions into three parts and show that the inequality

holds for each part separately:

82VGI 02Vé 1 2 c « 1 e 7+— gt 2
U (N SR RV VA DI-N]1+-5% (e, -1 A
<8T% a(l—ga?)] <A¢—1+A) VR =A@ )[ RPCPTAC R e P

82Vé 2 0 2 c « 1 e 76— gt 2
<<M1—m&) ,N<M~&+A){Lﬂzwﬂﬁ_”+A—1&“1—%

(W@ 0*V )> < 92V )2
or? 01— gt)Q I 0(1—g¢) 0Ty ,




is satisfied if:
2-M-AQQ-AN1+¢) >

This can be written as:

=M= A(1=AN(1+¢) -7
PR=M=AA=-N+R2-M-A1=-A) -9 > 0
AA=D?+ 2= A=Y =21 =Ny =9+ (1= (2-))

MP+2(A =1+ (A -2)

=~ o

= A-1)2-2(A-2)=

= M2+ 1-XN+22=1

“A+1=£1
Vg = ———
Y1 = —1

2—-A
Y2 =

Hence, for all ¢ > %, as in Assumption 1
2= = A1 =21 +¢) >4

is satisfied.

The second parts of the functions are given by:

2v1/1 27/1 1 1 — 1 _
L (1 R e S0
0Ty 01 —gq) A—1gq 1—gs q% q A—1gq 1— g

'KM%1+A_01&%5A_(w~ﬁ+A_Q}

62VGI 2 ) 2 c o 1 e 76— g¢
<<a(1—gt)an> 7 _2<>\w—1+)\> [1+qG¢E(et_1)+A_1qG'1_gJ'

(& 1—7’t
.(MH—)\_w))\—quEl—gt))
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<W% o2V} )> < 02V} )2
87% a(]_ — gt)z II 0 (1 - gt) 87',5 11

Goore) ooy - ()

" 2
> _(/\lb—l-i-)\> AN+ X —1)

if

Note that

<0

1 A
@—Aw—nglflf—ww4ﬂ1—m >0
<0 (/\ B 1) >0

>0

¢2
> —<)\¢_1+)\> (A 4+ X =)

N— >0
>0

so that the inequality is always satisfied.

The last parts of the functions are:

Cﬁg 02V, ) A%( 1q.a—nv2—a—¢—»
Ot (1 —g)*) 11y A=1¢% 1-g P(A-1)

82VG] 2 N w 2 B 1 €t (1—7—1‘,) 2
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o7 d(1—g0)? /) 11 0(1—gs) 0ty 1
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Note that

PP <1,

202 (1 + \)

M)— 1+ A

VPPN < AMp—14 A
A—1

2

2

which is guaranteed by Assumption 1.and

P? (1+))°
(M) — 1+ N)?
P2 (1+N)°

V2202 A+ 222 < N2 14+ XA2 =20 — 200 + 2020

1

(Mp— 1+ \)?

A

0 < 14A2—2X\—2X\+ 2\%¢ — % — 202\

PO+ D220 A=)+ A -1)2% > 0
together imply the inequality above. The last inequality is satisfied for 1» = 0 and for @) = 1, since

0 < +X2—6A+2)2
3N > 6
3N > 2

2
A > 1>
3

And since A + 1 > 0, the inequality is satisfied for all ¢ € [0; 1].

‘We have shown that Vé satisfies

oV,

< 0

?VE PV >< 92V )2
ot 9(1—g)? (1 —g1)0ry

and is, therefore, concave.
1
We now turn to the second part, which is only a function of g;. It is obvious, that (Ng")* is a

concave function, whenever n < 1.
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Hence, Assumption 1 implies that the goal functions of both proposing legislators are continuous
in (e4; 9+ 7¢) and concave in their respective choice variables. Furthermore, we have e; € [1;€],
(ge;7¢) € [0; 1]2. Hence, the conditions of the Kakutani fixed point Theorem are satisfied and,
therefore, there exist (e}; g;; 7;) which simultaneously solve the maximization problems of the two
proposing legislators.

Now consider the beliefs of the members of the winning coalitions. Since the proposal made
in chamber j does not give its members any additional information about the identities of the
members of W, the beliefs of each member of W} assign a probability of 1 to the equilibrium
proposal in chamber ¢ # j and the legislators hold the following beliefs about the identities of the
members of W(C;:

Pr{n € WC;, n — not proposing in i | n € WC}, n — not proposing in j} = qC]N;]\;q_ll
Pr{n € WC;, n — not proposing in ¢ | n € WC}, n — proposing in j} = qCJN.(i]\qu_’l
Pr{n € WC;, n — proposing in ¢ | n € WCj, n — proposing in j} = qCJ]\/}q’
Pr{n € WC;, n — proposing in i | n € WC;, n — not proposing in j} = chquz

It is immediate that the proposing legislator in the last period of bargaining will propose:

* 1 €t 7'7;_9? Lok, %
e = argngtxx[l%—a(et—l)%—)\_lcqc- g T (et5 973 71) + Bur (Eeg1s Legr)

1 e*_Tt_gt
A—1"t 1—g

C
(9iv i) = argmax [1 + Oéq*E (e — 1)+ ] e (€55 95 m¢) + Bur (Eg1, Lit1)

gt3Tt

In round M — 1, these decisions determine the outside options of the non-proposing members
of the winning coalitions, which we denote by V,Z (e},,; 955 75) and V,© (e}; gfvss Tiag)-

We now claim that (e};g;f;77) together with the following transfer scheme, voting strategies
and system of beliefs constitute a perfect Bayesian equilibrium of the game in period ¢, given the

continuation strategy combination specified above.
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The transfer schemes ((s}"f)nech ;S;"E> and ((Sz(nG)neWCG ;St*G) are given by:

O;Y_/E — 7 (el 9557F) — S g (S7C — 5¥G
351 _ s;“E — max tM t(er;95571) — ¢F Ng© ( ZnGWCG tn) (7.1)
_%7 ZnEWCG stn 5’01 ( (6?) Et; n (g;) Lt)
forallm € WCF and
0; Ve — er; 95T — < 1 S*E sk
s,?i _ SIG — max tM ¢ (€55 955 77) 4C NgF ( ZnGWC‘E tn)
%T > onewce St — Bur (h(ef) Ei;n (gf) Ly)

forallm € WQCC¢
and

StP o= ale —m(efighm) - N (7.2)

StG = )\_1(7'1:—91:) :

1_9:77t(€tagta7't)

The voting strategies of the members of the winning coalitions are given by:

wE (et; (sﬁ)neon ;Sf) =1
if and only if:
V;tg <€t;92‘; e (Sgl)nEWCE 7St ; (Sm ) neWCe ; St ) > ‘7,5]]%4
and
“i (gt;”; (sin)newco ;StG) =1
Vs <€?;9t;7t; (i) ewen S5 (sth) newee ;StG> > VS

The beliefs of the members of the winning coalitions are given by:

* ~ ~ . % * * c Nq
MﬁE (7’L S WCGv n 7é pG; (gt y Tty (Stg)nGWCG ;St G) ’ <et7 (Sgl)nech aS ) n e WCE) = qE Nq
* - G ~ G x, %, ( xG . o*xG E ~ E\_ ¢ 1
B (n e WC*, n=p-; (gt;Tt, (st )newcg o > | (et7 (sm)nech ;S ) ,neWwc ) ENGC

< (ﬂ ¢ WCe, (gf;ﬁ, (S:S)nEWCG ;Sz‘G) ] (et, (si)nech ; S; ) n e WCE> =1- qiE

- - < Nq 1

n n c 1
H:%,G (n S I/VCE7 n = pE; (e}k, (S;ekf nech ; ) (gt,Tt, stn) p—— SStG> ne WCG> 7EN7
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G (ﬁ ¢ WCE, (ez«’ (52‘5) - ,S*E) | (Qt;ﬁ; (s%)neWCG ;S'tG) ,ME WCG> =1- q%

where p? and p“ denote respectively the proposing legislators in chamber E and G.
To understand why this result is true, first note that these actions are optimal if the bargaining

has reached round M — 1. In round M — 2.

Proposition 7 Let

1 Ty —
vi (B Le) = |1+ a(er —1) + —er - 1t—5it 7 (e; 95 7¢) + ot (Evg1; Liv)

denote the continuation value of a member of the elite at the beginning of period t for given values
of Ey and Ly.
Then, there exists a perfect Bayes-Nash equilibrium of the bargaining game with incomplete

information, with equilibrium strategies

. E E E E :
<€f7 (st )nEWCE St > ) (w% (et’ (St")nEWCE St ))ﬁeWCE ’
el . oG G G
(gf,TI, (sfn )nEWCG 3 St ) ; ( Wy (gtﬂ'ta (Szﬁn )neWCG S ))ﬁeWcG

and beliefs:

*F E
(Uﬁ ( | es; (Stn) neWwCckE Sy )) neWCE
G
(’LL;L < ‘ gt Tt; (Stn neEWQgG ))ﬁGWC’G

such that the equilibrium strategies of the proposing legislators satisfy:

1 cet Tf—gz‘
A—1¢Fq% 1-gf

. a
€; = argmax {1 + o (et — 1)+ —— ] i (e; 95575 ) + Br (Bigr, Lig1)

c a ,, 1 e Tt—g X
(gtaTt)—arggtl%C [1+qu (e 71)+)\—1q%. 1_gt]Wt(et;gt;Tt)+501(Et+1,Lt+1)

and the members of the winning coalition vote in favor of the equilibrium proposals.

We already showed that equilibrium transfers have to satisfy conditions 7.2 and 7.1. Therefore,
for the specified equilibrium beliefs, the voting strategies are optimal. The equilibrium beliefs are
chosen so that they are consistent with the equilibrium strategies.ll

Proof of Proposition 3.

L

1
The proof is by construction. Let vy (E; L) = ¢ (E) *. w1 is continuous in e; and g¢ and does not

depend on 7¢. Furthermore, according to Assumption 1, v; is concave in e; and g;. Hence, a political
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equilibrium exists in each period and the equilibrium values for period ¢ are given by the first-order
conditions specified in Proposition 3. Furthermore, note that for the specific function vy, these first-
order conditions are independent of the state-variables E; and L;. Hence, the political equilibrium
defines constant values of e*, ¢* and 7* over time. Finally, observe that for the equilibrium values
e*, g* and 7%, the choice of the constant ¢y ensures that vy (Ey; Lt) is indeed the discounted value

of future expected profits of the elite members.ll

7.1 Comparative Statics Analysis — Fully Dependent Chambers

Claim 1 Transfers from taxation are increasing in e.

Proof of Claim 1:

The transfers from taxation are given by:

%
1 e*T 9 (1—7’*)>\¢—++>\
A—-1 1-—g*

(1_9*)}wﬂ+x

e

Differentiating this w.r.t. e gives

") /
! S (1—7-*)ij1“ (L —g ]
A—1 1—g* e
e

P
VAL N og L (g
1— 7y |29 =
(A¢—1+A =g 7)) ¢ >0

Claim 2 The direct effect of g on 7 is negative.

Proof of Claim 2:

The first derivative of V,& with respect to 7 is given by:

N 14_1(*_1)_’_#5 1_1;7—* - 1 & 1-7
o — 1+ A q\° A1 1—g*)| " |A=1q 1=g*|"

which reduces to:

(=1 a =D +AT =A@+ D | 10

Hence, the direct effect of ¢ on 7 is given by the sign of

(0‘_1)(‘]_1)>/ :_()\_1)(112<0..

q q
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7.2 Comparative Statics Analysis — Independent Chambers
Claim 3 The direct effect of e on g is negative.

Proof of Claim 3:

The cross-derivative of the profit function w.r.t. e and g is given by:

%
92 0 [ X0 ¢1+)\e (1-— 7—*))@[)—%—0—)\ [@} Awuk}

@e@g: dg
2 0\ s
sl L=
AMp—14+A) e*l—g e
> 0

an increase in e makes the marginal cost of ¢ in terms of foregone profits smaller.

The cross-derivative of transfers in G -chamber w.r.t. e and g is:

"

* * * %
L 0T 29 eyt [0
A—-1 1—g* e
eg

P+ 1
qu—lJr)\

!/

L)
T —9 ) Ap— 1+)\ (1_9*) AT
g* e
g

_ <w+1> b ™ g* u_g)}m
)i

317y |

AP =1+ A) A =1+ A (1 - g*) e
pl L-7 5(1—7" )>\111—11+>\ (1—g7) W
Ap—14+ A e

< 0

If we compare the two effects — positive and negative, we get:

. P 1 Y =g
vy pray pral S v B o ¢y
1—7*
+(¢+1)(1—9*)
2 2 . 1—7_*
< @D @) () s
2 . 1—7*
0 < Yv+@+1)°(A 1)(1_g*)

implying that the negative effect always dominates and, hence, (together with the effect on future,

below) the total effect of an increase of e on g (neglecting the effect through 7) is negative.ll
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Claim 4 The optimal level of 7* is given by:

* A1 G 1 *
7'—1+)\(¢+1)[q -I-)\_J(g 1)

Proof of Claim 4:

Note that in the optimum,

ar M1+ A€

ove 1 1y 1 1 7™—g*] 1 1 e 1
A—=1¢¢ 1—g*|1—7* A—1¢¢ 1-—g*

Simple algebra then leads to the expression above.l
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Figure 1A. Fully Dependent Chambers.
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Figure 1B. Independent Chambers, the case of constant qG.
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Figure 1C. Independent Chambers, the case of constant qE.

The Growth Rate, in %.

10 T

0 |
0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1
The Innovation Rate, (e*-1), and Public Investment, g*, in %.
2 T T T T T I ) ; .
15F . -
g -
r ———’——” N
0.5+ ———__———_——— ]
e*'1 _——————————
0 i R —— === | | | | |
0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1
The Tax Rate, t*, and the Fraction of Tax Revenues Used for Public Investment, g*/t*, in %.
40— T T T T T T T
T --——--_____--_---
10~ g/ =~
0 | | | | | | | | |
0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1



Figure 1D. Independent Chambers: the case of weak institutions.
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Figure 1E. Fully Dependent vs. Independent Chambers.
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Figures 2A-C. Welfare of the Elite.
2A. Fully Dependent Chambers.

0.5

1.33

1.325

1.32

1.315

1.31

1.305

0.55

0.6

0.65 0.7 0.75 0.8 0.85
q

2C. Indepdendent Chambers, constant qG.

0.9

0.95

0.5

1.36

1.34

1.32

1.3

1.28

1.26

0.55

0.6

0.65 0.7 0.75 0.8 0.85

qE

2B. Indepdendent Chambers, constant qE.

0.9

0.95

0.5

0.55

0.6

0.65 0.7 0.75 0.8 0.85

0.9

0.95




Figure 2D. Fully Dependent vs. Independent Chambers.
The Welfare of the Elite.
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Figure 3A. Fully Dependent Chambers: Welfare of the Elite and of the Workers.
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Figure 3B. Welfare of the elite.
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