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Abstrakt
Bakalářská práce „Vliv výdajových omezení ve fragmentovaném rozpočtovém procesu“
pojednává o vlivu velikostní a procesní fragmentace v rozpočtovém procesu na deficit,
výdaje a jejich alokaci. Zvažuje také potencionální přijetí výdajového omezení ke
korekci těchto vlivů. Na teoretické i empirické úrovni potvrzuje, že menší fragmentace
má pozitivní vliv na tvorbu rozpočtu. Naproti tomu výsledky o přínosnosti výdajových
omezení na teoretické i empirické úrovni nejsou jednoznačné.

Klíčová slova: rozpočtový proces, deficit, fragmentace, legislativa, výdajové omezení

JEL Klasifikace: D72 H61 H62

Abstract
Bachelor thesis „The Effects of Nominal Caps in Fragmented Budget Process“ deals
with the influence of size and process fragmentation in budget process on deficit,
expenditures and allocation of resources, and discusses the possible implementation of
the spending cap. Both on the theoretical and the empirical level, evidence is provided
in favor of a lower fragmentation within the budget process. Concerning spending cap,
we conclude that the results on the theoretical level as well as on the empirical level are
not strongly persuasive.
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Chapter 1

Introduction
“Without any restriction on procedures, without any structure and rules, … a legislature
would never produce a budget but only legislative chaos,” Alesina-Perotti (1996).

Public spending has always been a popular topic for economists to explain. Starting
with the normative approaches in the first half of the 20th century from the Keynesian
revolution to criticism on the other side of the barrier, classical liberalism, everybody was
interested in the state spending and tried to understand it. However, until the last few
decades, there have not been many studies done on the distribution of the budget resources
with respect to the institutional environment that creates the budget process.
Among the most influential studies in the political economics, we should mention
Persson-Tabellini 2000 which also includes models for other areas, e.g. voting, lobbying,
transfers. Moreover, the textbook itself has a background in Alesina-Perotti 1996 and
Primo 2006 follows the same way. Another approach in modeling is set by FerejohnKrehbiel 1987 followed by Serritzlew 2005. From the empirics, the most important study
is Perotti-Kontopoulos 1998.
The aim of this work is to continue in this tradition and to show the influence of
constitutional and political framework regarding bargaining over the expenditure side of
the budget and it’s consequence – deficit. In this work, we are mostly interested in two
main areas:
•

fragmentation of the budget process

•

implementation of the spending cap

We have decided to examine just those two areas even though there are many other
possible variables which influence the budget structure and expenditures, for instance the
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party competition (Solé-Ollé 2006), transparency of the system (Alt-Lassen 2003),
different electoral systems (Gregor 2007), etc.
The first part of this study is about fragmentation and its direct effects. The second part
examines one of the possible solutions to ease the problem and lower the deficit – the
implementation of the nominal spending cap. Also, both parts have a similar structure. In
each one, we first look at two theoretical models, one based on the common pool model
and then we use the model based on the preferences of the legislators. After the theoretical
background we summarize the empirical evidence in this particular area.
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Chapter 2

Definition of Key Terms
"A camel is a horse designed by committee," Sir Alec Issigonis.

In this chapter we define the most important terms we use in the thesis: fragmentation,
size fragmentation, process fragmentation and spending cap.

2.1

Fragmentation

‘Fragmentation of fiscal policy-making is the degree to which the costs of a dollar of
aggregate expenditure are internalized by individual fiscal decision makers’ (PerottiKontopoulos 1998 [6]). In this study we differ between two types of fragmentation; size
fragmentation and process fragmentation (as distinguished in Perotti-Kontopoulos 1998).
Some literature also distinguishes time fragmentation (Grilli-Masciandaro-Tabellini 1994,
recently Ricciuti 2002) but this is not in our focus.

2.2

Size Fragmentation

Size fragmentation refers to the number of players that are allowed in each stage of the
budget process and influence the outcome – ministries, coalition parties, and members of
parliament or senate. Therefore, it is highly, but not absolutely, influenced by each
country’s constitutional framework. Moreover, a parliamentary majority system usually
has a lower size fragmentation than a proportional one. There are two major indexes used:
effective number of parties index and cabinet concentration index.
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To compute the effective number of parties, the inverse version of Herfindahl’s index
(as in Volkerink-de Haan 2001)
 = 


1


 = 1.

is very often used, where n represents the number of parties with real power in chamber (or
committee, ministry,…), pi is i’s party relative power in the chamber and



Also, cabinet concentration measures the probability that two randomly chosen
members of the cabinet would be from the same coalition party. As in Gregor (2007), we
define
 =  


where n is the number of parties,  is the relative size of the coalition party i and


 = 1.

of them are a variation of Herfindahl’s index, e.g. ethno-linguistic index  = 1 −

There are many more possibilities to define size fragmentation but overall, the majority



2.3

 (in Fabrizio-Mody 2006).

Process Fragmentation

On the other hand, process fragmentation is completely dependent on constitutional and
legal framework. By this, we mean that the structure of the process, and all procedural
steps which have to be done in order to have the budget passed or an equivalent
concentration of power, e.g. approval from ministries, committees, legislature bodies,
presidential veto, etc. Basically, we can divide the process into three different phases:
preparation, authorization, and implementation. The most important for the purpose of this
study are the first two.

2.4

Spending Cap

In this study, we define spending cap as a nominal limit set on spending and introduced in
the beginning of bargaining about the budget. It may take various forms, e.g. a
constitutional amendment, a statement from the finance ministry, or a law passed by
legislators. Once this limit is set, it cannot be overridden by any side.
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Chapter 3

Fragmentation of the Budget Process
“A budget takes the fun out of money,” Mason Cooley.

In this chapter we show the impact of fragmentation of the budget process on total
spending. We include two models that correspond with two different types of
fragmentation: size fragmentation and procedural fragmentation. For the former, we use
the public debt model which is based on Persson-Tabellini (2000). For the latter, the model
for bicameralism is used (Heller 1997). Each of these models shows a different approach to
the problem. The first one is a modified model of the common pool problem and covers
bargaining over spending assigned to special interests, while the second is based on a
typical preference model with Euclidean preferences and is derived from general
preferences over a set of issues (in our case two).
Afterwards, we show empirical results from OECD countries for the 1960-1995 period
(Perotti-Kontopoulos 1998). Then, results from Fabrizio-Mody (2006) which describe the
situation in new EU member countries and lastly, the study by Volkerink-de Haan (2001).

3.1

Size Fragmentation

The size fragmentation model studies how the concentration of decision making authority
of legislators influences budget and spending. The following assumptions put forth mainly
to simplify the model. The assumptions in the model are as follows:
(1)

two periods budgeting

(2)

government spends in both periods

(3)

government has to pay back the debt from the first period in the second (fiscally
neutral after both periods)
- 13 -

(4)

individual preferences are only over consumption and leisure

(5)

no capital in economy

(6)

labor tax is the only income of government

(7)

the same spending preference in the first and second period (zero interest rate)

The most important is (7) about no difference in spending preference in the first and
second period. It is of course impossible to maintain in the real world, but in our case it
strongly simplifies the model and let us compare the results more precisely.

3.1.1 The Setup

Now, we proceed to the model itself. Assume the utility function of every individual i
according to (4) to be

 =   +   +     +  (  )

where  is the consumption in period !"1,2% of individual &,  is his leisure time,  (∙) is

a well-behaved, concave, and increasing function and the population size is normalized to
regarding consumption and leisure time in both periods. Also, we define labor time ( and

unity. This means that all individuals are identical and have their own preferences
leisure time  to be normalized to unity separately in each period. That implies
1 =  + ( .

Also, in the first period the income of every individual is determined only by his labor
and taxation, and is used just for consumption or savings. Thus, in the second period the
income again consists of labor, taxation, and the savings from the first period. Therefore,
the consumer budget constraints in both periods are (we omitted superscripts because
everyone has the same properties)

 + ) = (1 − * )( ,

 = (1 − * )( + +)

where * represents labor tax in period j 1 ≥ * ≥ 0, + equals discount rate, b shows

private savings (or equivalently public debt) and ) ≥ 0. As we know from (7), the discount

rate ρ equals 1 which simplifies the equation. All together, this implies the consumption

constraint

 +  = (1 − * )( + (1 − * )( .
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A consumer decision goes into this pattern – first he decides on savings and then
chooses between leisure and labor in both periods. The result of this consumer
optimization (see Appendix Part 1) leads to the labor supply curves defined as
   ≡ 1 −




1 −  .

   is decreasing in  because of the concavity of

 ∙

which supports an intuitive

property that the increased taxation of labor leads to a lower labor supply.
Now, let  be the total public consumption per capita in period . Then, governmental
constraints for both periods are
 =  +    ,
 +  =   =    .
The first equation is derived from (5), which implies that the only possible way of the
government borrowing money is from individuals’ savings and both equalities are obtained
from (6) and from the definition that the total population size is normalized to unity.
Next, we define indirect utility function. Private utility function is defined over tax rate
 or equivalently (because of the first and second government constraint) over the policy
variables b and g2. Thus, the function is
 =  +   ≡ max ! + ! +

 +

   "

with the intuitive property (see Appendix Part 2)


=
< 0.


This means that private marginal costs of government spending are in both periods equal
and negative. Also, the property that marginal tax distortion is increasing in total spending



=







=
<0

 


holds (see Appendix Part 3).
This is the basic setup of the model. Now we proceed to the optimization. Let every
individual i belong to one of the n different groups of equal size, say {&, ', ( … *}. For
simplicity, assume that all individuals from group ,, ,-{&, ', ( … *} have unique
preferences over public consumption for both periods . , /-,, -{1,2}. Also, we define
.
government spending in period  as  = 12
.3  where m is the total amount of

individuals. The preferences of individuals belonging to group i are
4 . =  +   + 5.  + 5. ,
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where (∙) is a concave, well-behaved function. We assume that every individual cares

only about the total government spending and his own special interest spending in both

periods.

Next, the utilitarian utility function leads us to the maximization of 
  . The results


are (see Appendix Part 4)





( +  ) +

( +  ) +









  = 0

  = 0

for all i. From Appendix Part 4 we also know that




=





which means that  = 

holds for any , !. Also, as we can see  =  holds. In this setup the spending is

equally distributed between all groups and both periods. This is particularly important
because in the next part we are going to prove that this does not hold in the dynamic
approach.

3.1.2 Dynamic Model

This part examines the dynamic version of the model and the additional assumptions to this
model are:
(8)

sequential bargaining

(9)

each legislator chooses their preferred spending

Here, the setup is again two-period bargaining but the government spending is set

sequentially in time and every individual i independently chooses  and  . In the first

period  is decided and after in the second period  . Therefore,  is put forth with
respect to the future result of  (and also  because all preferences are known). That’s

why we begin optimizing with  and later continue with  , where the first result will be

built in as a constraint.

First, consider the maximization of individual i with respect to  . He maximizes
" +





+ #  & +  


,$%

- 16 -



where

,K 3



and b are given. Thus, the result is
14

13



?

M) + 3 +  3H N +


H

,HK

1A

13



3  = 0

for any &!>. If we compare this to the baseline model we can see that this definitely implies
overspending. In this model individual & wants to internalize the whole expenditure of 3

whereas in the setup it was only 1/B of it.

Next, we want to find a function that shows the dependence of government spending in

period two on b. Using the implicit function theorem (Hájková-John-Zelený 2003)1 and the
set of above equations we set this function as 3 =   ()) where

Part 5).2 Also 3 = ()) ≡

?


original preference function, we get

CP Q
CE

()) < 0 (see Appendix

  ()) is decreasing in b. After substitution into the
?

@  = 4 M) +   ()) +   H ())N + A3  + A R  ())S.
H

,HK

Consequently, individual i optimizes this function with respect to 3 and subject to

)=

?
H

3H . The main difference between this approach and the baseline model is that

now every individual i sets his spending knowing that in the second period he is going to
be bound to it and also by decisions the others made in the first round. Formally, the
solution is (see Appendix Part 6)

14
M) +   ()) +   H ())N
1() + 3 )
H

?

,HK

1 H
1A
14
()) +  3  = 0
M) +   ()) +   H ())N 
+
1)
1() + 3 )
13
H

?

,HK

H

?

,HK

for any &!>. Now, we shall take a closer look at the result. The first term is negative;

increasing of public debt in the first period leads to higher taxation in the second
period. The second one, the sum, is positive.3 That is because, from the point of i’s
view, borrowing in the first period leads to spending cuts of other groups which
diminishes the cost of borrowing. Lastly, on the right is the marginal benefit of public
consumption.
1

Anytime further in the study we use the implicit function theorem this reference applies.
The more that is spent in the first period the less individual i would spend in the second.
3
Because both parts are negative. The first is for the same reason as the one before and the second is
negative from above.
2
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Now, after we substitute and use the above equations the outcome is (see Appendix Part 6)
1A

13

3  =



1A

13

?

3  M1 + 


Because function A(∙) is concave and

CT

CFUQ

H

,HK

3  =

1 H
1A
())N <  3 .
1)
13

CT

CFGQ

3  we obtain the result as 3 > 3 .

The consequence is direct - all individuals prefer to spend now rather than later. This is due
to the fact that the legislators realize others would try to do the same and internalize the
spending throughout. In literature, this is very often called the tragedy of commons (Mises
1998) and for us it proves what we expected. More individuals create a stronger incentive
to spend as much as possible and as soon as possible. This would also hold if we

broadened the model into more bargaining periods.
To sum up, with two period bargaining and common pool setup, we face the problem of
overspending of the total budget and increased preference to spend in the first period
instead of the second.

3.1.3 Model with Spending Cap

In this part we show the influence of the spending cap on spending in the second period.
Thus, the additional assumption is:
exogenous spending cap4

We assume the exogenous spending cap 3W (e.g. from constitutional amendment),

(10)

where 3W =

?


3 . Moreover, because of the symmetry of the legislators we assume that

everyone receives the same portion of that spending, formally 3 =
First, the legislator & optimizes

decisions are made in the same pattern as in the previous model.

which leads to

B

?

. Other than that, the

3W
4() + 3W ) + A Y Z
B

14

13

FXG



() + 3W ) +

1A 3W
Y Z = 0.
13 B

4

In this case, it is pointless to show the impact of the endogenous spending cap determined by the
legislators’ unique choices. Because of the structure of the legislators’ utility function and no restriction, the
result would simply be the higher the spending cap the better.
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Now, it is easy to see that the implementation of a spending cap has solved the common
back to the original ratio of 1/B.

pool problem from period two. The internalization of spending on particular projects is
In the second round, the legislator & maximizes

3W
@  = 4() + 3W ) + A3  + A Y Z
B

under the constraint of ) =

?
H

3H . The result is again (see Appendix Part 7)
1A 3W
1A
Y Z >  3 .
 B
13
13

As we can see nothing has actually changed from the original case. We may conclude that
other than the common pool problem in period two, the imposed spending cap did not
solve any other issues. The common pool problem in the first period still stays and the
same applies to the deficit bias.

3.1.4 Model with Idealistic Spending Cap

Finally, we impose the spending cap within the decision process. We call this approach
idealistic because we assume that the legislators would choose the spending cap not
maximizing their own utility, but the total (we can say social) utility. The modifications
are:
(11)

the spending cap is not exogenous but set in the bargaining process

(12)

the spending cap is set so it maximizes total social utility

In this model we use the bargaining from the dynamic approach but before this all
this pattern – first they choose the spending cap 3W , then expenditures 3 where the

individuals collectively decide on the bounding spending cap. Thus, the solution follows
spending cap will be built in as a constraint and finally, 3 where all previous results will
All individuals decide on the spending cap 3W . It means that they maximize the sum of

be included.

their utilitarian functions

?

B4() + 3W ) +  A3 

with respect to 3W and the constraint of 3W =
B

?




3 . The result is (see Appendix Part 8)

14
1A
() + 3W ) +  3  = 0.
13W
13
- 19 -

As we can see this is similar to what we have seen in the baseline model. But this is not yet
the result as we just set the constraint for the spending cap. Now, we define the indirect
spending cap function as 3W ≡ W 3  so that

CPW

CFGQ

3  > 0 (see Appendix Part 9).5

Next, we proceed to the individual maximization in the second period. The individual i
4 R) + W 3 S + A3 

optimizes his utility function

with respect to 3 and the spending cap constraint from above. Here, the result is the same
14
1A
R) + W 3 S +  3  = 0.
13W
13

as the previous (see Appendix Part 10)
B

As in the previous case, the implementation of the spending cap solved the problem with
internalization of expenditures.
Now, we use the implicit function theorem and the equations to define the indirect

spending function for period two 3 =   ()) where

CP Q
CE

()) < 0 (see Appendix Part 11).

The last step is to optimize whole utility function with respect to b and 3 . We maximize
under constraint ) =

@  = 4 Y) + W R  ())SZ + A3  + A R  ())S
?
H

3H which leads to (see Appendix Part 12)

1W
1 
1A
1 
1A
1 1A 
 ())S

())N +  R ())S
()) +  3  = 0
3  M1 +  R
−

B 13
1)
1)
13
13
13

which has a similar interpretation as in the no-spending cap case. Finally, we receive (see
Appendix Part 12)

1A

13



3  <

1A

13



3 .

As in the original spending cap case, the spending cap didn’t solve any other issues except
for the common pool problem from the second period.

3.2

Process Fragmentation

In this part we are going to use the model for bicameralism and its conclusions in a more
general pattern. The main hypothesis is that bicameralism increases the amount of
5

Common sense property - the higher the spending for particular projects, the higher the spending cap
imposed.
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legislatures needed for budget approval which leads to increased amount of different
interests causing more expenditures and higher deficits. Assumptions in the model are:
(1)

two chambers

(2)

two issue bargaining

(3)

spatial preferences over the issues

(4)

no spending cap enforced

(5)

chambers prefer the highest spending option if there are more Pareto efficient
points

Firstly, we define modified Euclidean preferences for chamber i as
 = −\]   −  ∗  + ]   −  ∗ 

where &!"1,2% is one of the chambers, ∗ is the result of bargaining, _  ,   ` is a bliss point for

chamber i, ] is a constant and !"1,2% is one of the issues. These constants work here as a

preference set over the issues for both chambers. Moreover, we also assume that the chamber,

to this issue. Formally, if   >   then also ] > ] . This creates from the original Euclidean
which cares more about one of the issues, is also more sensitive in its preferences with respect

Now, we consider all possible options. We should note the two most extreme cases of ] and

preferences a specific type of elliptical Euclidean preferences with respect to the constants.

their solutions. On the one hand, there could be chambers with absolute preferences for one issue
and disregard for the second; formally ] , ] a 0 and ] , ] a ∞ as shown in Figure 1.
Figure 1: The absolute preferences

Source: Author’s calculations
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would be 8 ∗ ,  ∗ 9 = 8 ,  9 leading to the total overspending of the budget. On the other
Which would mean the elliptical preferences would turn into a line preference, the optimum
hand, there is the opposite case. If they cared about both issues identically; ] , a ,  > 0.

This would turn the model back to the normal circular Euclidean preferences. That would
mean that the contract curve is a straight line between the bliss points of both chambers and
from (5) we know that the total chambers’ optimum leads to the maximum possible spending,
the optimum has to be the bliss point of the higher spending chamber (except in the special
case where contract curve’s slope equals -1, then it would be any point on the contract curve).
To continue, chambers are not bargaining on the optimal contract curve as in Euclidean
8 ∗ ,  ∗ 9 = _*  + (1 − *) H , *  + (1 − *) H `

preferences

where *!80,19, &, I!"1,2% and & ≠ I, but on the above-contract curve where
 ∗ +  ∗ > *  + (1 − *) H + *  + (1 − *) H

holds. Moreover, the optimum is not just higher than this, but also higher than the 45
degree slope line which goes through the higher-spending chamber’s bliss point. This is
because the maximum of both legislature’s total utility function has to be where the 45
optimum8 ∗ ,  ∗ 9 lies so

degree slope is tangent to the contract curve (again from (5)). Formally, the
 ∗ +  ∗ > *  +    + (1 − *)  +   

where & = ]d3max H +  H  , I!"1,2% and *!80,19 holds. The situation is shown in Figure 2.
H

Figure 2: Contraction curve for the Elliptical Euclidean preferences

Source: Author’s calculations
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Also, the more the model turns into the original circular Euclidean preferences, the less

spending occurs. Formally, if ] , a ,  > 0 then  ∗ +  ∗ a *  +    + (1 − *)  +

  ) and the total spending decreases. This version basically brings the model back to

unicameralism (only the higher spending chamber decides). Therefore, it proves that it is
definitely better for the budget deficit.
To conclude, under these assumptions we have proven that even if spending was
imposed by government, as the higher-spending chamber wishes, it would be lower than
the result of two chambers bargaining over that proposal. Therefore, two chambers
increase spending if they have unequal preferences.
Even though, it is just an illustrative case for two chambers it is still possible to derive a

general rule that applies to any situation where bargaining occurs. We assume that for any
number of issues it applies if we used the solution for n-dimensional cases from Serritzlew
2005. Thus, we can say that bicameralism increases expenditures and has a negative
impact on the total spending.

3.3

Empirics

3.3.1 20 OECD Countries

In the beginning, we take a look at the study by Perotti and Kontopoulous (1998). This
study focuses on 20 OECD countries over the period 1960-1995 and measures three
different variables and its influence on budget – size fragmentation, process fragmentation
and ideology. We are to focus on the first two determinants, because ideology goes a bit
beyond the scope of this work. Moreover, size fragmentation is divided into two parts:
coalition size and cabinet size. Also, process fragmentation is divided into budget
negotiations and expenditure limits. It also distinguishes different time periods; some
results apply just for specific decades. The most important results about the size
fragmentation are
•

cabinet size is significant and more spending ministries increase the deficit
(however in the 70’s it was stronger than in the 80’s)

•

most of the deficit is due to the increased expenditure (the cabinet size has no
influence on revenues)

And procedural fragmentation:
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•

fiscal discipline is more likely to occur if the spending cap is set by one
person/or a small committee

3.3.2 New and Potential Members of the EU

Next, the empirical analysis by Fabrizio-Mody (2006) covers new and potential members
of the European Union between 1997 and 2003 and studies many factors that might
influence budget deficit. We are mostly interested in variables under the budget institutions
index which cover three stages of budget process – preparation, authorization and
implementation. Another aspect covered in this paper is the influence of government
fragmentation. The main results are:
•

more fragmented government coalitions tend to be less fiscally conservative

•

budgetary institutions are strongly significant and improvement in institutional
quality leads to improvement in budget surplus

•

the strongest influence on budget institution process is the implementation phase

On the contrary, there are also some critics of this study (Gregor 2007) regarding the
relevance of some of the indices, for instance, statistics of ethnic fractionalization in the
Czech Republic. Another critic is Corzetti (Fabrizio-Mody 2006) who questions the
possibility of biased results because of the sample bias. As long as it consists of new or
potential EU member countries, there is an exogenous motivation for them to be fiscal
disciplined and introduce positive institutional reforms under the guidance of old member
countries.

3.3.3 Government’s Position vis-à-vis Parliament

Lastly, we focus on empirical analysis by Volkerink-de Haan (2001). The paper itself
covers 22 OECD countries in the period 1971-1996. For us the most important is the
testing of the so called ‘government’s position vis-à-vis parliament’ and the strength of
coalition parties in parliament. Logically, the stronger the position any coalition party in
parliament has, the weaker the other governmental parties are. Consequently, they cannot
demand as much as they could if the position of coalition partners were different.
Therefore, the more excess seats coalition members in the legislature body have, the lesser
the pressure to increase spending from parliament to government occurs. To make it clear,
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here, the excess seats do not mean more bargaining individuals that would increase
spending but does mean stronger party concentration. The main results follow:
•

more coalition parties mean higher deficit

•

more spending ministries increase deficit

•

excessive amounts of seats improves the budget deficit

As we can see the results mostly correspond with those by Perotti and Kontopoulous
(1998) but further them to show a possible correlation between excessive seats in
parliament of coalition members and a budget deficit. This perfectly agrees with the theory
from the bicameralism model. The stronger the concentration of decision making is (resp.
government’s position vis-à-vis parliament in this case) the lesser the deficit which occurs.

3.4

Warning about Reversed Causality

At this point in our study, we have to mention the weakest part of the type of approach
which we have chosen. That is the possibility of reversed causality. In empirics we cannot
prove whether there is no implication from deficit existence to the creation of a
fragmented/non-fragmented process. Excessive spending for a long period might create an
incentive to change the institutional environment. Even though institutions change
relatively slowly and usually require some crisis in order to change, we still have to admit
that this might be the main flaw in our study. Therefore, we are limited to the condition
that we assume all factors contributing to the fragmentation are exogenous. This warning
also applies for the empirics in Chapter 4 of our study.

3.5

Conclusion

Regarding size fragmentation, we have shown theoretically that it has a negative impact on
excessive spending. In the theoretical part we have proved the common pool and the deficit
bias problem. Moreover, there might be some other negative effects of the government
debt that our theoretical model does not cover – a crowding out effect, distortions in the
capital market, etc. We have also shown one of the possible solutions to those problems –
the implementation of a nominal cap.
In the procedural fragmentation we have examined on the model for bicameralism the
negative effect of a high number of bargaining institutions on spending. We have also
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proven that it is much better, in terms of spending, if there is just one chamber with strong
authority instead of many with limited powers.
To sum up, all empirical studies have proven the theoretical assumptions about size and
process fragmentation within the budget process. The lower the fragmentation means the
lower expenditures and deficit. At this point, it is also important to mention another
influential study by Velasco (2000). The setup of the model in this study is slightly
different from those we have mentioned, but the results correspond with ours.
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Chapter 4

Spending Cap
“Three groups spend other people's money: children, thieves and politicians. All three
need supervision,” Dick Armey.

In this chapter we are going to show the impact of the spending cap on budget deficit.
We have chosen two special model types to discover different approaches towards the
spending cap issue. As in the previous chapter, the models differ strongly in the setup. The
first one is based on equilibrium among different legislators (Primo 2006 from original
Baron 1993) and the second is derived from the Euclidian preferences of the legislators
(Serritzlew 2005).
Again, at the end of this section we will review the empirics. First is the experiment
from Serritzlew (2005), then we take a look at empirics from Sweden (Wehner 2007) and
lastly we discuss The Congressional Budget Act of 1974 (Ferejohn-Krehbiel 1987).

4.1

Common Pool Model

4.1.1 The Setup

First, we create the setup and later refer to it as a benchmark of the quality of the changes.
Assumptions in this model are:
(1)

the legislature with n legislators

(2)

the symmetry of the legislators

(3)

every legislator has special preferences over a specific project

(4)

no spillover effect between projects

(5)

every legislator pays an identical share (1/e) of the total cost of the projects
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objectivity, we set n to be an odd integer) having preferences over specific projects  !80, ∞),

Now assume L, a legislature comprised of n identical legislators (without any loss of

where &!"1,2,3 … e%. For simplicity, assume that the net benefit of a project in district i is
1
) −  , ) > 0,  > 0
2

where b represents the benefit constant and c the cost constant. Also, because of (4), there
are no other benefits from neighboring districts. Then, the utilitarian social net benefit is
1
 )H −  H .
2
H

H

If the benefit function increases in linear form and the expenditure in quadratic, the best
on b and c – see Appendix Part 13) which corresponds with the distribution of 1/e.6

allocation has to be the one that is equally distributed among different projects (depending

Because of the above equations and (5), the net benefits of a legislator i are
; = ) −

1
  H .
2e
H

After the first derivative and putting equal to zero we receive the optimum vector for the
legislator i which is  =

E

g

and H = 0, for all I ≠ &.

4.1.2 Model without Spending Cap

(6)

n legislators; out of them one agenda setter, (e − 1)/2 members of winning

(7)

coalition and (e − 1)/2 opposition members

the agenda setter’s position is randomly chosen from legislators

(8)

the legislators have perfect information

(9)

the coalition takes everything (the opposition only pays the costs)

The additional assumptions in the model are:

(10)

the infinite game in a default case – if the proposal is not accepted, the agenda
setter is again randomly chosen and the bargaining repeats 7

(11)

no spending cap is imposed

(12)

the legislature operates under a closed rule which means that no amendments to
the proposal of the agenda setter are allowed

More on the Law 1/e can be found in Primo-Snyder (2005).
It is just to simplify the model. The idea is that inability to accept the proposal establishes political crisis
and even worse consequences would follow.
6
7
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make a proposal for every district  . Let x be the size of the agenda setter’s project and y

Now, the agenda setter is chosen by a random process out of n legislators and he would

be at least (e + 1)/2 legislators. In the model we apply the simple majority rule (6) in

the project size of each of the coalition members, and also, to accept the proposal it has to

order to simplify the case. Also, because (9) every excess coalition member would only
decrease the benefits of any coalition member or agenda setter.
e−1

Y + Y
Zh Z
2
2e

Thus, the agenda setter maximizes
) −

function in which (e − 1)/2 is the number of the coalition members. We set the coalition
where the first term is his benefit function and the second term is any legislator’s cost
e−1

Y + Y
Zh Z − i ≥ 0
2
2e

members’ participation constraint as
)h −

) (e − 1))h

e−1
+
−
Y + Y
Z h Z.
e
2e
2e
2

where v is the equilibrium continuation value of any legislator set as
i=

The first two terms in the coalition members’ participation constraint are based on their
utility function. The third, the equilibrium continuation value, is their second best choice
for the potential coalition member (not to be in the coalition). Let’s have a closer look at
the value. Because the only two positions that benefit are the agenda setter and the
member of the coalition, the first two terms refer to the relative chance that they receive
their pay-off ( times ) for the agenda setter and

( 2 )

times )h for the coalition

member). The rest just copies the cost part of the original function with respect to the
number of projects. In summary, the coalition constraint is set to motivate the coalition
members to stay in the winning coalition. In other words, as long as the inequality holds,
the coalition stays.
=

) e(e + 1)
,
 (e + 4e − 1)

k=

1 ) e (e + 1)
.
2  e + 4e − 1

The optimum results for this setup are (see Appendix Part 14)

and the total spending is

h=

) 2e(e + 1)
 (e + 4e − 1)
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1 ) e(e + 1)(3 − e)
.
2  e + 4e − 1

Lastly, the ex-ante legislator’s net benefits are
; ≡ i =

Before we proceed to the next model with an imposed spending cap, it would be
(e + 1)/2 times a larger project than the members of the coalition. If he is allowed to
useful to discuss the results. First, it is no surprise that the agenda setter receives

decide on what each legislator receives, he can also allocate himself the biggest cut of the

e > 3 (because ),  > 0 and for ∀e > 3, ; < 0). Thirdly, if the number of legislators
common pool. Secondly, the ex-ante legislator’s net benefits are negative as long as
is 3, logically ; has to be equal to zero because everybody has an equal chance

(1m3) of having any position in the legislature. However, this does not hold for larger
numbers of legislators.

4.1.3 Model with Spending Cap

The model shows the situation when a spending cap is imposed in advance by the
legislature. Additional assumptions to this model are:
(13)

binding spending cap (constitutionally set and enforced)

(14)

spending cap is set in advance by the legislative body

This model proceeds in similar pattern. The only difference is that in order to set up a
coalition the agenda setter has to make a proposal with respect to the spending cap
imposed by the legislatures. Therefore, at first legislators choose the spending cap. Then,
the agenda setter decides on the optimal proposal with respect to the legislators’
preferences. After he decides, legislators maximize their utility under the proposed
budget.
But, to find the solution, we have to follow the path in reverse. In the beginning we find
the optimum that the agenda setter chooses in order to please the coalition members and
then find the spending cap imposed by the legislators with regards to the budget proposed
by the agenda setter.
Now, the agenda setter faces a similar problem as before but is limited by one more
constraint - the spending cap

e−1

Zh Z ≥ 0
n − Y + Y
2
2
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which implies that the spending cannot exceed the imposed spending cap n. Thus, the

result of the agenda setter’s optimal values is (see Appendix Part 15)
2n (e + 1)
,
=o
c (n + 4n − 1)

h=o

8n
1
.
c (n + 4n − 1)

Now, in the second part, the legislators choose the spending cap n that maximizes the
)
e−1

e−1
+)
h−
Y + Y
Zh Z
e
2e
2e
2

ex-ante legislators’ benefits

where  and h are known from above equalities. Then the result for n is (see Appendix

Part 16)

and  and h are equal to

n=

=

h=

e
2)
 e + 4e − 1

2) e(e + 1)
,
 (e + 4e − 1)

e
4)
.
 (e + 4e − 1)

2)
e
.
 e + 4e − 1

Lastly, legislator’s expected net benefits are
; = i =

Here, it is useful to discuss the results. If the agenda setter did not obey the spending
cap set by the legislators, the proposal would not be accepted and another agenda setter
would be randomly selected which would mean that the whole bargaining process would
start again. Therefore, as long as the pay-off for the agenda setter is higher than the
that satisfies the legislators’ demand. Because this holds for ∀e > 1 (see Appendix Part

benefit’s part of the equilibrium continuation value, the agenda setter creates a proposal

17), the agenda setter creates the proposal which satisfies the legislators.

4.1.4 Comparison

Here, we compare the results from both situations – spending cap case and the one with no
cap. Table 1 shows the results for both cases.
- 31 -

Table 1: Equilibrium values with and without spending cap
No spending cap
Coalition size
x

e+1
2

) e(e + 1)
 (e + 4e − 1)

2

y
Spending
Ex-ante legislator’s -B

) e(e + 1)
 (e + 4e − 1)

1 ) e (e + 1)
2  e + 4e − 1

1 ) e(e + 1)(3 − e)
2  e + 4e − 1

Source: Author’s calculations

Spending cap

e+1
2
) e(e + 1)
2
 (e + 4e − 1)
4

)
e
 (e + 4e − 1)

2

)
e
.
 e + 4e − 1

2

)
e
 e + 4e − 1

As we can see, both  and h are under the spending cap lower than in the original model for

any e > 1. Also, the agenda setter in the spending cap regime receives the same amount as a

coalition member with no restrictions. If we consider this, together with the fact that in both
members remains the same ((e + 1)/2), it is easy to see how strongly the implementation of
cases the coefficient comparing the size of project of the agenda setter and the coalition

 grew linear in e whereas in the restricted model if e a ∞, then  a 2)m which creates a

the spending cap influences the pork barrel spending. In the original model, the spending on
polynomial degree and from its original limit in 2)m turned into 0 (for e a ∞). Moreover,

big difference. Not only this, but also coalition members’ spending decreased by one

because the spending cap decreases spending for all decision makers, it also rapidly
decreases the total spending – the ratio is

( s )G
t

. Lastly, ex-ante legislator’s net benefits

increased and are even positive for ∀e > 1. As we mentioned above, without the spending
cap they are negative for ∀e > 3 so there is also a significant improvement here.

Also, as we can see from Table 1, the stricter the spending cap that is imposed the more

the legislator’s net benefits increase. This fact is directly connected to the amount allocated
to the agenda setter’s project. Formally, we know that
8n
1
h=o
,
 (e + 4e − 1)

=

e + 1 8n
1
o
,
2
 (e + 4e − 1)

and because  = ((e + 1)/2)h, we can easily derive

e + 1 1h
1
=Y
Z .
2
1n
1n
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project (e + 1)/2 times faster than these of coalition member‘s (!). It makes sense because

This means that if the spending cap decreases nominally, the agenda setter reduces his

agenda setter tries to maximize  and the others, the profit of a legislator. Because the
of a conflict in coalition between the agenda setter and others relating to their interests. The

chance of becoming the agenda setter is relatively small, they hold him in a strict position
in terms of bargaining space. Moreover, it illustrates why in the spending cap case ex-ante
net benefits of legislators are higher. Legislators have a chance to control the agenda setter
and thus, because of a relatively low chance of being in the coalition (or the agenda setter),
decrease his spending in order to keep the coalition together and that occurs at a (e + 1)/2
decrease the amount the coalition is allowed to spend. Then, the agenda setter is forced to

higher speed than the cuts in the spending of the coalition members.

To sum up, in the setting of this model, the spending cap is a useful tool to increase the
fiscal responsibility within the budget process and decrease the pork barrel spending.

4.2

Model with Preferences

Another approach is made by Serrlitzew (2005). His work consists of two parts. The first
part is the theoretical model based on individual preferences among legislators and the
assumption of the median voter theory (Black-Newing 1998). The second part is an
empirical test of the model.

4.2.1

Two Issue Model

In this model we study how the spending cap influences the deficit. But on the contrary to
the previous Common pool model, this model is based on the spatial preferences of the
legislators. As in the previous, first, we create the model with no spending cap and
m legislators / = ", ;,  … =%, B!, B > 0

afterwards we impose it and study a new situation. Assumptions in this model are:
(1)
(2)

two issue bargaining

(3)

every legislator has unique preferences over the issues

(4)

the median voter theory applies in bargaining

(5)

two bargaining periods; the first period is about the set up of the spending cap,

the second about the actual outcome 8 ∗ , h ∗ 9
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Before we proceed to the bargaining itself, we should describe the median voter theory
(4). The theory assumes the simple majority voting and is based on the idea that anytime
the chamber votes about a certain issue, the winning proposal is the median one. It is so
because if they chose any other option there would always be some simple majority that
specific preference about a particular issue and u ∗ be the spending of the median
would vote against such a proposal. For instance, let’s assume five legislators, each with a

preference legislator. If the spending in the proposal u was lower (u < u ∗ ), the two players

spending. This would happen until the value of u reaches u ∗ . The same result would be
with higher spending preferences and the median legislator would vote for increased

obtained if u > u ∗ holds - the legislators with the lower spending preference would turn
the proposal down until u = u ∗ is reached. Therefore, the only possible equilibrium is

u = B.

Now, let assume x and y to be the bargaining issues. We define the Euclidian utility

function of the legislator i as

 = −v( ∗ −   ) + (h ∗ − h  )

where 8 ∗ , h ∗ 9 is the real outcome of the bargaining and 8  , h  9 is the legislator’s bliss

point. To simplify the model, we assume B = 5 and the preferences of legislators
, ;, , w and  set as shown in Table 2.

Table 2: Legislators’ bliss points

A

xy

30

zy

B

35

5

C

10

30

D

40

40

E

25

50

5

Source: Author’s calculations

Now, let’s discuss the bargaining. First, the legislators decide on  ∗ . Because  { <

 | <  } <  ~ <   holds, the median proposal would be from legislator . This leads to

 ∗ = 30. In the same pattern, h ∗ is decided by median legislator  (h } = h ~ < h { <

h  < h | ). Therefore, h ∗ equals 30 as well. The Figure 3 shows the position of 8 ∗ , h ∗ 9, the

equilibrium outcome without the spending cap.
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Figure 3: Equilibrium without Spending Cap

Source: Author’s calculations

any spending cap line would form ) =  + h (with a slope equaling -1). Then,

In the next step we include the spending cap in the decision process. We know that

according to (4), the legislator whose proposal’s perpendicular projection to the
bargaining. Thus, in our case, the median would be decided by the legislator w.
spending cap line lies in the median would have the final word in the budget

Because of this fact, every legislator chooses his spending cap proposal base on the
to the spending cap line and passing through legislator w’s bliss point. Then, because

knowledge of the fact that the equilibrium would lie anyway on the line perpendicular
of the Euclidian utility function, the best nominal cap proposal )  of the legislator &
would be )  =   + h  .

In our case, the nominal cap proposals of all legislators and the no-spending-cap

equilibrium are

) } = 35 < ) ~ = ) { = 40 < ) ∗ = 60 < ) | = 75 < )  = 80.

It is clear that the new spending equilibrium would be )∗ = 40 corresponding with the
spending preferences of legislators ; and  as shown in Figure 4. Then, the proposals of

the legislators projected to this line are 832.5,7.59 for , 835,59 for ;, 810,309 for ,

820,209 for w and 87.5,32.59 for , Therefore, the new equilibrium would be 8∗ , h∗ 9 =

820,209 (see Figure 4). Because )∗ < ) ∗ holds, the spending cap reduces the budget and

has positive impact on the total spending.
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Figure 4: Equilibrium with Spending Cap

Source: Author’s calculations

In the second part of the model we keep the setting but change the legislator ;’s

preferences to the new position ; = 840,259 (see Figure 5).

Figure 5: The results after the change in ;’s preferences

Source: Author’s calculations

First, the spending cap line moves as legislator ; moves. As long as ) ~ !8) { , ) | 9, ; is
the one who chooses the budget. Again, legislator w chooses the median proposal

because the order of legislators’ positions with respect to the slope of the spending line
did not change. Formally, as long as




>




(or in our case  ~ > h ~ ) holds, legislator

w keeps this median position. Therefore, the equilibrium moves to 8∗ , h∗ 9 =
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832.5,32.59 and higher spending of )∗ = 65 occurs (see Figure 5). As we can see, in

it is also higher than the outcome without any nominal cap at all )∗ = 65 > ) ∗ = 60 >
this case the result is not just higher than in the original setup with the spending cap but

)∗ = 40). Formally, the introduction of the spending cap increases the total spending
? )   > ?    + ? h  

anytime

holds where ? )   is a median of )  .
4.2.2

Multiple Issue Model

Now, let’s move from the two issue bargaining into multidimensional. The additional
assumption in this model is:
(6)

e issues bargaining;  ,  ,  , …  , e > 1, e!

Assume that the legislator &’s preferred budget is )  =

of legislator &, &!/ over the



 , where  is a preference

project, !"1,2, … e% and that the equilibrium outcome of

bargaining is set 8 ∗ ,  ∗ , ∗ , …  ∗ 9.

First, we model the no-spending cap case. The legislators as in the previous model

respect to (4) obtain the optimum in _?   , ?   , ?  , … ?   `.

choose the optimal value without any budget restriction. Therefore, the legislators with

adding the third dimension, we simplify our problem to e = 3 (but the results would
Then, we continue to the spending cap case. Because the key problem in this model is in

similarly apply to more dimensions as well).

plane8 () =  +  +  ) is agreed on. As in the previous case, the legislators choose
Before we proceed to the actual decision making, assume that any spending cap

, ;, , w and ) as perpendicular projections of their bliss points. So, we are back in

their preferred points on the spending cap plane (in Figure 6 they are labeled as

two dimensions and five bliss points’ case. But here is a difference from the previous.
We cannot apply (4) because the two dimensional plane is not having the unique issues
on the axes. Therefore, we cannot apply the sequential voting and no median proposal
exists.

8

It is a triangular plane because we are in three dimensions and  ,  ,  ≥ 0.
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Figure 6: Three dimensional issue

Source: Author’s calculations

Also, even if there was some equilibrium  agreed on as illustrated in Figure 6, for any

majority coalition of legislators, there will always be a particular area that increases the

color one for the coalition of , w and . However, if we chose any other majority

utility for all of its members by moving the equilibrium. For instance, it would be the grey
coalition e.g. ,  and w, this area would be totally different.

Consequently, there is no unique equilibrium because any random simple majority

coalition would rather change it (except in some special cases e.g., where the positions of
legislators and the equilibrium are in the line on the spending cap plane or perpendicular to
each other). This means that the legislators don’t know which equilibrium, with respect to
the spending cap, would be chosen. Therefore, they don’t know the allocation of the
spending for any spending cap plane a hence, they cannot even decide on the best spending
cap proposal.

4.2.3

Solution with Omission

One of the solutions lies in omitting the decision over one of the issues. As in the previous,
the decisions are made issue over issue except for the last dimension, which is set as
chosen as a median of the j-coordinates of the legislators’ bliss points where !"1,2% (for

residual to the spending cap plane. In other words, the j-coordinate of the equilibrium is

three issues) and the third is just a subtraction from the spending cap. Formally, the
equilibrium is

_?   , ?   , ) − ?  `.
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Then, the bargaining goes as before. The legislators choose the median spending cap
proposal knowing the way the first two issues will be decided. Then, they decide on those
issues and the last issue would simply be residual. Consequently, it would have the unique
equilibrium.
But the question is whether accepting the assumption that the legislators decide on
the one of the issues just as a residual to the spending cap plane is legitimate.
Additionally, it does not solve our question whether the implementation of the
spending cap is useful. The decision over the nominal cap is basically tight up with the
decision over the last issue and therefore the results are the same as in the no spending
cap case.

4.2.4

Solution with Proportionality

Another solution assumes the proportional distribution of expenditures. Even though, the
solution does not correspond with the issue over issue bargaining, we mention it as one of
the possible ways. Here, we want to find the unique equilibrium without losing any
information (as in the Solution with Omission).
Therefore, we implement an expenditure line that goes through the original optimum
decided by the median proposals and also is perpendicular to all spending cap planes.
Then, the intersections of the expenditure line and the set of different spending cap planes
would form a series of unique outcomes. To simplify, it is assumed that legislators are
rational and with an increased budget they proportionally increase expenditures on
different issues. In other words, the increasing or decreasing of the spending cap would
proportionally change the actual spending on all issues.
However, this assumption is strong and very often doesn’t hold; some expenditure
might be correlated with the others and not obtain this linear property, e.g. new highways –
you either build them or do not build them, but you cannot build just a part of it.9 But if
accepted, the result is straightforward and the equilibrium after imposing the spending cap
legislators’ median preference _?   , ?   , ?  ` to the spending-cap plane

is easy to obtain. It is the perpendicular projection of the equilibrium point chosen by the
set by the median legislator’s spending ) ∗ = ? )  .
9

For more about this and some other possible solutions see Serrlitzew (2005).
- 39 -

As in the original case, now we can discuss when the spending cap improves the
situation and when not. Formally, if
? J ) L <  ? ) 




holds, the spending cap leads to the lower spending.

4.3

Empirics

4.3.1 Serrlitzew’s Experiment

In Serrlitzew (2005), the experiment is brought up on 16 five-person committees that are
supposed to bargain over a 3-dimensional budget (three issues). The setup is basically the
same as in his model except for one small change. He used so called quasi-Euclidian
preferences instead of standard Euclidian. As we know, the standard Euclidian preferences
for i legislator are defined as
− − ∗ 


where ∗ is the real outcome of the bargaining over the issue and  is the bliss point of

the legislator & over the same issue. But Serrlitzew’s quasi-Euclidian for j legislator in 3dimension space are

1
−  − ∗  + Ymax − ∗  − min − ∗ Z.

2 




At first glance, the equation might seem little complicated but it is not. The first part of the
definition simply compounds absolute deviations between the legislator’s bliss point and
equilibrium. The second part is a difference between the biggest and smallest deviation.
This is set to motivate the subjects to come as close as possible to the bliss point and not to
exchange one issue for another. It somehow imitates “squared penalty” in the Euclidian
version. Also, they behave very similarly to the Euclidean, except that pay-offs for quasiEuclidian decrease more steeply (see Serrlitzew 2003).
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He applied the quasi-Euclidian preferences in a simple issue over issue bargaining
and after they bargained over 3 issues  ,  ,  .

game. The subjects played it in a standard format. First, they decided on the spending cap

The decisions in each period were made by simple majority and with no leave-the-table

option which means that all issues have to be decided. As in the model, he tried both
combinations of legislators’ bliss points: the first, where implementing the nominal cap
should improve total spending and the second, in which it should not.
The results were no surprise. In all cases subjects have proven what the theory assumed.
Except for a few disturbances the proposal was set according to the median voter choice
and also the advantage of the spending cap was proven to be only for certain legislators’
preferences. Therefore, within this setup, the usefulness of implementation of the spending
cap is strongly dependent on the actual preferences of the legislators.

4.3.2 Reform in Sweden

The last study by Wehner (2007) is about Sweden’s budget reform from the mid-1990s
(there are also some other studies, covering this topic e.g. Molander 2001). Sweden before
the reform had been suffering large deficit and pork barrel spending. The decisions were
made by various committees within unicameral parliament and lacked any centralized
authority. Also, parliamentary voting was set on an item-per-item basis. Basically, till the
end of the decision process nobody knew what the total expenditures would be.
The reform radically changed the situation. They changed the sequence of voting so that
voting on an aggregate level precedes the vote on an actual allocation. Moreover, they
centralized the committee structure for the budget approval. It brought some other changes
as well – reorganizing of budget into 27 expenditure areas, extension of electoral term and
new organic budget law. Since then the budget process follows as:
•

parliament votes on spending cap and indicative caps for expenditure areas

•

parliament decides the allocation

•

committees decide on the structure of spending within an area; they are allowed
just to switch between items, they cannot change expenditures of area

•

voting on the budget proposal is treated as voting on packages, not item-per-item

And what are the main results? The number of amendments went down from 33 on
average before the new budget, to 6 after. Therefore, the expenditures due to the
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amendments went to zero from originally over 0.5 billion Kronors. In total, expenditures
went sharply down from 1993 when the total deficit hit 11% GDP to 1997 when it was
zero and every year between 1997 and 2001 the budget was in surplus.
However, there is a strong suspicion of the reversed causality in this study as we
mentioned with warning (Part 4) in Chapter 3. Because in the pre-reform timeframe there
was a broad acceptance of necessity to change the budget approval system, we are not able
to distinguish whether the institutional framework was really an exogenous variable.
Therefore, we cannot make any strong conclusions from it. This might be true because
even the election and changes in government10 in the year 1994 did not disrupt the new
legal framework because all legislators had a strong preference for tighter fiscal rules
(Wehner 2007).

4.3.3 The Congressional Budget Act of 1974

Also, another interesting example is the Congressional Budget and Impoundment Control
Act of 1974 passed in the USA. This act changed the way the budget proposal was
approved. From the original item-on-item voting it created the system of top down
budgeting where Congress has to pass in advance the resolution on the overall spending
levels and impose the spending limit. The results are not really persuasive compared to
those from Sweden. But the question is more about whether the cause of the results during
stagflation and the first oil price crisis could somehow be relevant (for more theoretical
details and discussion see Ferejohn-Krehbiel 1987).

4.4

Conclusion

In this chapter, we have shown that the theory is not clear whether the implementation of a
nominal spending cap has a positive correlation with spending itself.
The common pool model argues that it is a useful tool, but, further in Primo’s (2006)
work we find that in some cases, he is skeptical towards the spending cap as well. Later in
his model he sets the executive veto and states that if this veto is restrictive, there is a
necessity to form a bigger coalition in order to override it and that makes the spending cap

10

When Social Democrats with Ingvar Carlsson won the election, government changed from centre-right
to the left (see http://en.wikipedia.org/wiki/Elections_in_Sweden).
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have a negative effect on total spending. In general, the study is for the implementation and
in most cases proves the usefulness of the spending cap.
On the other hand, the model with legislators’ preferences (Serritzlew 2005) and his
experiment are much more skeptical. In both cases, the two issue and the multiple issue
model, it implies that we cannot say anything certain about the usefulness of the spending
cap. In some cases it helps, in some it does not, and more than anything, it strongly
depends on the actual legislators preferences and therefore cannot be applied generally.
Also, the empiric results are divided over the issue. The example from Sweden’s budget
reform (Wehner 2007) has shown that the implementation of the top-down budgeting with
a nominal spending cap and the centralization of authority over spending dramatically
improved fiscal performance. However, we cannot clearly determine whether this was the
result of the changed legislature or some other aspects, e.g. voters’ pressure on legislators.
Also, an example from the USA in 1974 is not very persuasive because of the unusual time
and the large deficits (Ferejohn-Krehbiel 1987). Even though some other studies are in
favor, e.g. fiscal restraints in US states (Eichengreen-Bayoumi 1994), we cannot clearly
say that the empirical evidence is in support of the implementation of the spending cap.
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Chapter 5

Summary and Review
“…fiscal deficits emerge even when there are no reasons for intertemporal smoothing,”
Velasco (2000).

5.1

Summary

To sum up the third chapter, we have found both on the theoretical and empirical level
that the increased fragmentation has a negative effect on spending. This result is true for
both size and process fragmentation. Thus, the fewer the legislators that have the right to
turn the budget proposal down the lower the deficit which occurs. Not only more
legislators, but also a higher number of chambers or other legislature bodies, increase
expenditures and deficit. On the other hand, stronger concentration within the budget
process increases fiscal responsibility.
In the fourth chapter of the study we have examined the implementation of the nominal
cap. On the theoretical level we have not found any direct answer to whether the
implementation of the spending cap increases or decreases the deficit. The same basically
applies to the empirical evidence which is also divided over the issue; some argue for and
some against the spending cap implementation.
Therefore, the general advice of this work is that any country that wants to lower the
deficit and increase the fiscal responsibility should impose these general institutional
measures:
•

give as much power to decide over the distribution of spending into the hands of
as few people as possible (e.g. make a strong finance ministry and weaker other
cabinet members)
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•

lower the number of chambers or committees with the power to veto the
proposal

Even though it is not strongly backed, we would also suggest to
•

implement bounding and enforceable nominal cap agreed upon before the
bargaining over the budget starts

5.2

Review

Lastly, we make a review of two other studies made on similar topics and their
suggestions. First, the suggestions in Gregor’s (2007) delegation scenario basically agree
with our recommendations about strengthening the position of finance ministry or prime
ministry. He also adds some extra, e.g. no possibility to transfer funds into next year.
On the contrary, not all approaches are in favor of so called top-down budgeting. As
Ferejohn and Khrebiel (1987) examined the top-down budgeting, they have found that it
does not necessarily improve the total expenditure. On the other hand, their views could be
reexamined under the assumption that the legislators who choose total expenditures are
different from those who distribute money within set limits (Perotti and Kontopoulous
1998).
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Appendix

Mathematical Background

Part 1:
We know that the time constraint is
for  1,2 and budget constraints are




1 =  + 

+  = 1 −   ,

= 1 −   + .

Therefore, maximization of utility function of individual i
 =



+



+    +   

via the Lagrange function (Hájková-John-Zelený 2003)1 leads to
  ,

 ,  ,  ,  ,  

=



+

+  





+    +    +  

− 1 −  1 −   − 



+  − 1 −  1 −  

where  and  are Lagrange multipliers. The results as first order conditions are
 = −1,

 = −1,


  +  1 −  = 0,
 


  +  1 −  = 0,
 




1

+  = 1 −   ,

= 1 −   + .

Anytime further in the study we use the Lagrange function this reference applies.
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Using the results and the time constraint we receive

1 −  = 1 −




.

for both periods 1,2. Now, it is straightforward that
   ≡ 1 −

 
1 −




.
♠

Part 2:
First, we need to find constraints under which the utility function  +  +    +    is
maximized and then how ,



influence the indirect utility function ! +

we need to specify functional dependency between  ∼



 .

To start with,

(or equivalently  ∼  ) that optimizes

utility function and determines  and  . From Part 1 we know that

1 −  = 1 −




optimizes the Lagrange function. Let assume that   = #  + 1 for both 1,2.2
Therefore, it simplifies to

which leads to


=


 + 1

or equivalently
 =

2 −1
.
 −1


We know that  ,  0,1. Consequently, we have limitation on income taxation   %0, &
which is because of type of  ∙ function. From the definition of !∙ we can easily
derive that
!
 +




=

!
 +
 

2



We put this just for simplicity, for all other well-behaved, concave, increasing functions we would receive
the same results. This applies to all similar substitutions in following Parts.
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holds. Now, we prove that first partial derivatives of $ + #  are negative. We know that
 = $ + #  ≡ max!



+



+    +   -,

# =  +   ,

 + # =   .

After the substitution we receive

 = $ + #  = $  +    ≡ max!



+



+    +   -.

Moreover, from the consumption constraints and previous results we know that this
function obtains the maximum when
max!



+



+    +   -

= max!1 −   + 1 −   + log + 1 + log + 1= 1 −  

2 − 1
2 − 1

+ 1 −  
+ log 1
+ 12
 − 1
 − 1
1 − 


1

+ 12 = 2 − 2 − 2 + 3 log 4
5
+ log 1
1 − 
1 − 
6

holds. Put together, it implies

which is the same as



1
$ + #  = 2 − 2 − 2 + 3 log 4
5
1 − 
6







6

6

6

2  − 
1
$ 73   8 = $ 73
8 = 2 − 2 − 2 + 3 log 4
5.
1 − 
 − 1

In order to find the partial derivative

9:

$
$
=

 + # 

Because

@A > B@A <
@A 

>

, we derivate the indirect utility function in 

9;<=> 

2  − 
4  −1 5



= −2 +

1
1 − 

2  − 4 + 1
1
$
=
−2
+
.
1 − 
 + #   − 1


is for ∀  '0, ( positive and −2 +



as well. Therefore, the final result is

$ $
=
< 0.
#
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 @A

< 0,

9:

9;<=> 

has to be negative

♠

Part 3:
The proof of the second partial derivate is in a similar pattern. From Part 2 we know that
2  − 4 + 1 2 − 1
$
=
 + #   − 1
1 − 


and

2 − 11 −  
$
=
.
 + # 
2  − 4 + 1

Moreover, after another derivative in  we obtain

2  − 1
2  − 4 + 1
$
=

   + #   − 1
2  − 4 + 1

Again, for ∀ '0, ( ,



@A

>

B@A <

@A 

>







is positive and 2  − 1 is negative, also

9:

9 > ;<=> 

has to be

negative. From the definition of a utility function and the above results we receive
 $  $
 $
=
=
< 0.
 
  # # 

♠

Part 4:
Because of the utilitarian approach and symmetry of the individual’s utility functions under
F


constraints  = EF
6 # and # = E6 # , the Lagrange function is

, # , # , # ,  ,  

F

F

F

6

6

6

= G$ + #  + 3 H#  + 3 H#  +  I − 3 # J
F

+  I# − 3 # J
6

where  and  are Lagrange multipliers. The first order conditions are
$
 + #  +  = 0,

$
 + #  +  = 0,
G
#
G

H

#

#  −  = 0,
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H

#

#  −  = 0,
F

 = 3 # ,
6
F

# = 3 # .
Thus, the final results are

6

G

G

$
H
 + #  +  #  = 0,

#
H
$
 + #  +  #  = 0
#
#

for every KL. As we can see, also
hold.

9:
9;

 + #  =

9:

9=>

= 9=N = 9=N and 9=N #  = 9=N # 
9:

M

9:

>

9O

M

9O

>

♠

Part 5:
For simplicity, let assume $ + #  =
+

#



;<=>

and H#  = &## + 1. Then,

1
+ &## + 1
P
+ EF
#
P6,PQ 

is the preference function that individual i maximizes. Thus, R   would be derived from
its first derivative

 + # +

The discriminant of this polynomial is

1

P 
EF
P6,PQ # 

=

1

.
# + 1

F

S = −4 3 #P − 4 + 5
and final result follows
# ,

P6,PQ

P
F
P
−2 EF
P6,PQ # − 2 + 1 ± V−4 EP6,PQ # − 4 + 5
=
.
2
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We define R   as

R   ≡ # =

P
F
P
−2 EF
P6,PQ # − 2 + 1 + V−4 EP6,PQ # − 4 + 5

2

and its first derivative is

F

R
 = −1 − I−4 3 #P − 4 + 5J



P6,PQ




P
which is negative for any −4 EF
P6,PQ # − 4 + 5 > 0.

♠

Part 6:
The individual i maximizes the preference function
F

$ I + R   + 3 R P J + H#  + H 'R  (
P6,YQZ

under constraint

F

 = 3 #P .
P6

The Lagrange function is set as
, # ,  

= $ I + R

 

F

+ 3 R
P6,YQZ

P 

J+

H#  +

H 'R

where  is Lagrange multiplier and the first order conditions are
F

F

P6,PQ

P6

 (

F

+  I − 3 #P J
P6

R P
H
R 
$
J +  'R  (
 +  = 0,
I + R   + 3 R P J I1 + 3
 + # 


#
H

#

#

F

 = 3 #P .
P6

From above we know that

$

#  −  = 0,

I +

#

F

+ 3 #P J +
P6,PQ
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H

#

#  = 0,

holds. Therefore, we obtain
H

# 

#

which leads to

H

#  I1

#

=

H

# 
#

=

F

+3

P6

H

#  I1
#

R 
R P
H
J −  'R  (



#
F

+ 3

P6,PQ

R P
H
J <  # .

#
9[ \

The inequality is derived from the results of Part 5 (

implies EF
P6,PQ

9[ \
9;

9;

< 0 for every ]L) which

to be negative as well.
♠

Part 7:
The Lagrange function is
#^ , # ,  

= $ + #^  +

H# 

where  is the Lagrange multiplier. The first order conditions follow
$
 + #^  +  = 0,
 + #^ 
H

#

F

#^
+ H 1 2 +  I − 3 #P J
G
P6

#  −  = 0,
F

 = 3 #P .
P6

From above we know that
G

$

#

 + #^  +

holds. After the substitution we receive

H #^
1 2=0
# G

1 H #^
H
1 2 =  # .

G # G
#

Therefore, 9=N ' F> ( > 9=N #  stays for ∀G > 1.
9O

>

=_

9O

M

♠
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Part 8:
This is very similar to the baseline model optimization. The Lagrange function is
#^ , # ,  

= G$ + #^  +

F

3 H# 
6

F

+  I#^ − 3 # J

where  is Lagrange multiplier. Thus, the first order conditions are
G

6

$
 + #^  +  = 0,
#^
H

#

#  −  = 0,
F

# = 3 # .
6

Then, the final result is
G

$
H
 + #^  +  #  = 0.
#^
#

♠

Part 9:
Assume that $ + #^  =
lies under the condition



;<=_>

G
Once substituted, we get

and H#  = &## + 1. We know that the solution

H
$
 + #^  +  #  = 0.
#^
#
1
G
= 

 + #^ 
# + 1

which leads to the discriminant of the polynomial as

and the final results

S = 4G# + 1

#^ , =

−2 ± V4G# + 1
2
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.

We define R^ #  as

R^ #  ≡ #^ = − + VG# + 1

and its first partial derivative consequently is
R^

#

for ∀G, # > 0.

#  =

`G

2V#

+ 1

>0

♠

Part 10:
He optimizes the utility function
with respect to # . This leads to

$ ' + R^ # ( + H# 

R^
H
$
' + R^ # (  #  +  #  = 0.
#^
#
#

From the derivation of R^ ∙ we know that
G

H
$
 + #^  +  #  = 0
#^
#
R^

holds. This leads to

#

and the result is

G

#  = G

$
H
' + R^ # ( +  #  = 0.
#^
#

♠

Part 11:
As in Part 5, assume for simplicity $ ' + R^ # ( =

Also, because 9=N #  = G, let assume R^ #  = G# .
9[^

>
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;<[^ =>N 

and H#  = &## + 1.

Then, the first derivative of the utility function in # is
−

Therefore, the discriminant is

 +

G


G# 

+

#

1

+1

.

S = 4  G − 4G + G − 4  + 4G

and results are
# , =

We define R   as

G − 2G ± `4  G − 4G + G − 4  + 4G
.
2

 



4G
dG − 2G + `4 G − 4G + G − 4 + 4G
if

≤
b
2
8G − 8i.
R   ≡ # =
4G
cG − 2G − `4  G − 4G + G − 4  + 4G
b
if  >
2
8G − 8
a

The first derivative of R   is

j8G − 4G − 8j
R 
 = −G −

2`4  G − 4G + G − 4  + 4G

and thus, for 4  G − 4G + G − 4  + 4G > 0 negative.

♠

Part 12:
As in Part 6, the Lagrange function is
, # ,  

F

= $ 1 + R^ 'R  (2 + H#  + H 'R  ( +  I − 3 #P J
P6

where  is the Lagrange multiplier and the results from the first order conditions are

R^
R 
H
R 
$
 (2
 (

^
J +  'R (
 +  = 0,
1 + R 'R
I1 +  'R


 + #^ 
#
#
H

#

From above we know that

#  −  = 0,
F

 = 3 #P .
P6

G

$
H
' + R^ # ( +  #  = 0.
#^
#
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holds. After substitution, we obtain

1 H 
R^
R 
H
R 
H 
 (
 (
J

−
#

I1
+
'R
+
'R
+
#  = 0.

G #


#
#
#

We also know that

R^

#

'R  ( = G

holds. After substitution and rearranging we receive

for ∀G > 1.

H

#

#  =

H

#

1
H
#  1 2 <  # 
G
#
♠

Part 13:
The maximization of function

k

k

6

6

3  − 3
leads to the first derivative condition

1 

2 

 −  = 0

for ∀K 1,2,3 … n which implies equal distribution among all districts and therefore, every

district receives the same 1/n of Ek6  or equivalently p .
;

Part 14:
The agenda setter optimizes
 −

n−1 
1  + 1
2q 2
2n
2

under the coalition members’ participation constraint
q −

2n

1  + 1

n−1 
2q 2 − r ≥ 0
2
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♠

where
r=

 n − 1q
n−1 
+
−
1  + 1
2 q 2.
n
2n
2n
2

Therefore, the Lagrange function is
, q,   =  −

n−1 
 n − 1q
1  + 1
2 q 2 +  4q −
−
5.
2n
2
n
2n

where  is the Lagrange multiplier. Then, the first order conditions are
−

−



=  ,
n
n

n − 1
n − 1
q +  4 −
5 = 0,
2n
2n
q=

 n − 1q
+
.
n
2n

After substitution and rearranging we receive
=

Therefore,  is

,

q=

n + 1
.
n − 1

 =

2nn − 1
n + 4n − 1

and final results are
=

q=

which also implies

n −  





nn + 1
,
n + 4n − 1
2nn + 1
n + 4n − 1

=

n+1
q.
2

Total spending t defined as a cost part of individual’s utility function times n is
t = 1  +
2

n−1 
q 2
2
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and equals to

1   n n + 1
.
t=
2 n + 4n − 1

Moreover, the ex-ante legislator’s net benefits are
uv ≡ r =

1   nn + 13 − n
.
2
n + 4n − 1

Part 15:
Formally, the agenda setter chooses x and y in order to maximize
 −

n−1 
1  + 1
2q  2
2n
2

under the coalition members’ participation constraint
q −

2n

1  + 1

n−1 
2q 2 − r ≥ 0
2

where r is as in the Part 14 and the spending cap constraint

n−1 
2q 2 ≥ 0
w − 1  + 1
2
2

where I is the spending cap and v is the continuation value as in Part 12
r=

 n − 1q
n−1 
+
−
1  + 1
2 q 2.
n
2n
2n
2

Thus, the Lagrange function is

n−1 
 n − 1q
1  + 1
2 q 2 +  4q −
−
5
2n
2
n
2n
n−1 
+  4w − 1  + 1
2 q 25
2
2

, q,  ,   =  −

where  and  are the Lagrange multipliers. This gives us four first order conditions
−

−



=  +  ,
n
n

n − 1
n − 1
n−1
q +  4 −
5 =  q
,
2n
2n
2
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♠

q=

w=

 n − 1q
+
,
2n
n

n−1 
1  + 1
2 q 2.
2
2

From them we receive  and q in terms of  and  as

q=

=



This makes
q=

 n − 
,
1 + n

 n + 1
.
n − 1n + 1

n −  n − 1

 n + 1

and from the definition of v we know that

=

n+1
q.
2

After substitution and simplification we obtain results
2w n + 1
=x
,
c n + 4n − 1

q=x

8w
1
.

c n + 4n − 1

Part 16:
Any legislator optimizes

where

n−1
n−1 

+
q−
1  + 1
2q 2
2n
2n
2
n
2w n + 1
=x
,
c n + 4n − 1
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♠

q=x

1
8w

c n + 4n − 1

hold. Therefore, after substitution he wants to find the maximum of
 2w n + 1
1
n − 1 8w
x
x
+

n c n + 4n − 1
2n
c n + 4n − 1
−

2w n + 1
n − 1 8w
1
+
1
2
5
2n c n + 4n − 1
2
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4

with respect to S. The first derivative leads to

n + 1
n − 1
n − 1

2 nn + 4n − 1
1 n + 1
2
+ 4n − 1
+
= 4
+
5.


n + 4n − 1
n 2w n + 1
n n + 4n − 1
1
8w
V
V
n + 4n − 1
n + 4n − 1
n

After simplification we obtain the value of the spending cap
Then,  and q equal to

w=
=

q=

2 

2

4

nn + 1
,
+ 4n − 1

n

n

and the ex-ante legislator’s net benefits are
uv =

n
.
n + 4n − 1

2 

n
+ 4n − 1

n

n
.
+ 4n − 1

♠

Part 17:
We want to find whether the agenda setter’s pay-off is higher than the benefit’s part of the
equilibrium continuation value, therefore whether
 ≥
holds. We know that


n−1
+
q
n
2n

=

n+1
q.
2
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Thus, after substitution we receive for ∀ > 0, n > 1
and that holds for ∀n > 1.

1
1
≥
n nn + 1

♠
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