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This article introduces a political economy model for studying the relationship 
between the vote-buying strategy of a party that has won the mayoralty 
of a municipality in the last election and its preferences as the governing 
party on the municipal political space, given its desire to maintain its 
position. The main result is that the governing party prefers to promote, 
given its clientelistic structure, the political agendas with which it selectively 
impoverishes worse-of f (WO) individuals; this will allow that equilibrium 
prices in vote markets will be reduced in a next election, and therefore, it 
will help enable the governing party to achieve its objective of maintaining 
governmental power through its vote-buying strategy in the exchange network.
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1. I!)#*"+,)-*!

This article introduces a model of political economy in order to study 
the relationship between the vote-buying strategy followed by a party 
that has won the mayoralty of a municipality in the last election and 
its preferences over the municipal political space, given its desire to 
maintain its position in the next election through its vote-buying strategy.
The analysis considers a party system in which, given the existence 
of informal organizations within the parties, the parties not only do 
not politically represent the desires and needs of the voters, but they 
also have a clientelistic structure1. As a starting point, we recognize 
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1. This implies that the organizational practices of the party are strictly informal, if not invisible, insofar 
as they are not expressed in the party statutes (Freidenberg and Levitsky 2007: 539).
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on the one hand that clientelism has been a prominent characteristic 
of municipal politics in Colombia (Hoskin 2011: 314, 316), and on 
the other hand, that “the main criticism directed at contemporary 
political parties revolves around their representative function, or 
more specifically, their failure to satisfactorily represent civil society 
in government agencies” (Hoskin 2011: 295).
In fact, the impact of such a party system on the economy, through 
the behavior of political institutions and the status quo of the 
municipal political system—defined as the set of public policies 
currently being applied in the municipality—is such that it creates a 
non-prioritarian economy, that is, an economy in which according to 
the wealth distribution rule, WO persons do not receive any priority 
with respect to better-of  f (BO) persons (Vallentyne, 2000; Roemer 
2004; Fleurbaey, Tungodden and Vallentyne, 2008; Peragine, 2002; 
Ruiz-Castillo, 2003; Villar, 2005).
In this context, each voter must decide whether to sell their vote to 
a political operator in exchange for an up-front payment, to retain it 
or deliver it to a party at the polls, supporting a government program 
that will never be implemented. Following the literature on vote buying, 
a situation in which votes are exchanged for economic payments (not 
necessarily monetary payments) is a vote market (Dekel, Jackson and 
Wolinsky, 2008; Schaf fer, 2006; Gersbach and Muhe, 2011; Hicken, 2002).
The crucial point is that the payment obtained by the voter in a vote 
market, regardless of what it is, will always be greater than nothing, 
which is precisely what the voter obtains with the public policies that 
are executed, no matter which party is governing. This situation is 
not implausible, as it occurs in certain Colombian territorial entities 
such as municipalities, departments or towns where vote buying is a 
practice widely accepted by voters.
If operators of the governing party, who are in charge of buying 
the votes of individuals with whom they have ties in an exchange 
network, have been recruited into the political organization through 
clientelistic relationships, then the main objective of the proposed 
analysis is to demonstrate that the governing party will prefer to 
promote political agendas that selectively impoverish WO individuals 
through inadequate and inef  ficient investment of public resources for 
provision of public goods. Once a political agenda is established thus 
in the negotiation with other veto players in the municipal political 
space, equilibrium prices in vote markets will be reduced in the next 
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election, and helping the governing party achieve its objective of 
maintaining governmental power through its vote-buying strategy 
in the exchange network.
Section 2 presents the bases of the political economy model used to 
achieve the proposed objective. In that section, I define a sequential 
game of political competition between two political parties. Each party 
must decide, given the number of votes bought by the rival party in 
an earlier stage of the game’s history, the quantity of votes it plans to 
buy in the vote market, which is formally characterized as a network 
exchange game. In the vote market the voters and the party, through 
its operators, negotiate the price to be paid for each vote given that 
they are connected in an exchange network.
What does a party’s planned demand for votes in the vote market 
depend on; what maximizes its payment in the game of political 
competition? That depends on its equilibrium strategy in the game 
of political competition. What determines the number of votes that 
each party operator can actually buy in the vote market, given the 
party’s planned demand? That is determined by equilibrium prices 
in the vote market and their budget. 
Once the election has ended and the winning party becomes the 
governing party, it must make decisions regarding how to distribute 
public resources to finance a broad set of public policies based on its 
political preferences (Volintiru 2010: 10).
Section 3 shows that the governing party’s preferences over the political 
space exhibit the same structure as its preferences over the set of wealth 
allocation rules2. This will support, in the context of rational choice 
theory, the relationship between the governing party’s preferences in 
the political space and the topology of the exchange network in which 
it is linked to certain voters through its political operators.
The main result will be established based on the relationship between the 
subgame perfect Nash equilibrium (SPNE) of the political competition 
game and the SPNE of each network exchange game that takes place 
in each stage of the history generated by the equilibrium strategies 
of the political competition game. Section 4 presents the literature 
related to vote buying.

2. Public policy literature has not found suf  ficient information to reject the hypothesis that the set of 
public policies currently being applied af  fects the distribution of resources in the economy (Montealegre, 
2006: 142; Moser, 2008; Fan, Zhang, and Zhang, 2002; Freidenberg, 2002).
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2. P#&(-.-!'#-&%

2.1. Political competition game

Let I = {1,2} be the set of political parties in the political competition 
game ! such that ! is a sequential game with complete and perfect 
information. Let V = {v1,v2,...,vn} be the set of voters and let 
Ai,! " {0,1,...,n} be the set of possible actions available to party i # I 
in stage ! of history ht = (ai,!)t

! =1 such that ai,! # Ai,! denotes the 
number of votes bought by party i. Let 

Ht = $t
! =1Ai,! = {(ai,!)t

! =1 : % t
! =1 << n} (1)

be the set of histories of length t of the political competition game3. 
Let " : � & I be a function that determines the timing of the game 
and defined in such a manner that "(!) = 1 if ! # 2� + 1 and "(!) = 2  if ! # 2�4. Note that "(!) = ! if ! # I. Let

ai(ht) = ai,i + ai,i+2 + ai,i+4 + ... + ai,!'2 + ai,! (2)

be the number of votes purchased by party i in history ht such that 
! = t if "(!) = i or ! = t = 1 if "(t) = 'i . For each history ht such 
that (ht( > 1, there are histories hs # Hs and hu # Ht'u such that ht 
results from juxtaposing hs and hu; in symbols, ht = hs ) hu. We note 
that (ht( = (hs( + (hu(.
Possible actions. Let ei,! : Ai,!&�+ be an increasing function such that 
ei,!(ai,!) is party i’s expenditure if it buys ai,! # Ai,! votes in stage ! 
of history h! # H!. Let ei : '+&�+be a function such that 

ei(ai(h!)) = ei,i(ai,i) + ei,i+2(ai,i+2) +... + ei,!(ai,!) (3)

is the total expenditure of party i if it buys ai(h!) votes in h!. The 
function ei is increasing given that (ei,i,ei,i+2,...,ei,!'2,ei,!)  is a sequence 
of increasing functions. Moreover, ei(ai(h!)) does not depend on (ht(, 

3. If Y is a set then (Y ( denotes the cardinal of Y. We observe that (V ( = n. Nevertheless, in regard to 
a history ht, (ht ( will denote the length of ht.
4. Party i, before blindly deciding on the number of votes to buy, observes the votes that party –i 
mobilizes during its electoral campaign. The political competition begins with the launch of the parties’ 
electoral campaigns, and never on voting day.
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and hence, if #,! # '+ are positive integers, not necessarily dif  ferent 
ones, it holds that ai(h!) = ai(h#) if and only if ei(ai(h!)) = ei(ai(h#)).5

Following Dekel et al. (2008), the budget Bi of party i is exogenous to 
the model and is obtained by the party from private donations that 
do not result from control of government resources. Even though the 
party obtains resources through a combination of state subsidies and 
private contributions, most financing obtained by the party comes from 
unregulated private sources. Therefore, as indicated by Freidenberg and 
Levitsky (2007), investigating the statutes of this type of party will 
not reveal relevant information about financing obtained in a specific 
territory. Each party has the capacity to circumvent the state agencies 
that oversee and limit private campaign financing6. In consequence, 
party i does not know the budget B'i of party �i.
On the other hand, party i does not know the function e'i,! of party 
�i in each stage ! = "'1('i), given that party i does not know the 
equilibrium prices in the vote markets where �i buys its votes. If 
a'i,! = maxAi,! if and only if ei,!(a'i,!) * Bi ' ei(ai(h!'2)) < ei,!(a'i,! + 1)  
and a1,1 = 1 for any ht, then Ai,! = {ai,! : ai,! * a'i,!} " {0,1,2,...,n} 
contains all possible quantities of votes that party i can buy in stage 
! of any history ht # Ht, i where a'i,! is the largest number of votes 
it can buy.
Payof fs. Party i may only choose action ai,! if a'i(h!'1) * ai(h!), unless 
its budget proves insuf ficient, in which case it will buy a number of votes 
equal to zero, i.e., ai,! = 0; ending the game in stage !. Following the 
simple majority criterion, the party that obtains the greatest number 
of votes wins and gains control of the government budget W # �++ 
and its payof  f is equal to v'i(ht) = W ' e'i(a'i(ht'1)) # �+. Party i, 
as the losing party, obtains a payof f equal to vi(ht) = 'ei(ai (ht)) # �'.
Strategies. Even though party i can observe in stage ! of history 
h! the electoral mass a'i(h!'1) that party �i has mobilized during 
its electoral campaign, it does not know the budget B'i of party �i 
and the exchange network in which party �i buys votes through its 
operators. In consequence, it does not know a'i,!'1; in other words, it 
does not know the capacity limit of party �i. Therefore, party i must 

5. This implies that ei, in addition to being a function, is a 1-1 function; injectivity guarantees that if 
party i incurs two equal expenditures in two dif  ferent histories, then party i has purchased the same 
number of votes in each history.
6. In Colombia, this agency is the National Electoral Council (Consejo Nacional Electoral).
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use its best strategy to mobilize its electoral mass in response to the 
behavior of party �i if it wants to maximize its payof  f.
Let Li = (Li,i ,Li,i+2,Li,i+4,...,Li,!'2,Li,!,...) be the strategy of party i 
such that Li,! : H!'1 & Ai,!  is a function that assigns to each history 
h!'1 H!'1 a response ai,! # Ai,!. Note that ai(h!) + a'i(h!'1) is satisfied 
for any !, such that ai,! = 0 if Li,! (h!'1) , Ai,!. Let us define H0 = {0} 
and L1,1(h0) = L1,1(0) = 1 for any history ht and any strategic Li.
We say that the set of strategies {L1,L2} generates the history 
ht = (ai,!)t

!=1 if Li,!(h!'1) = ai,! for any ! = 1,...t. Let us denote 
by ht = -L1,L2. the sequence of movements generated by the set of 
strategies {L1,L2} , and hence, -L1,L2. = (ai,!)t

!=1. In consequence, 
the notation vi(ht) = vi(-L1,L2.) acquires full meaning7.
How does vote market %[!], which takes place in stage ! of history ht, 
operate in political competition game ! = [I,{L1,L2},{v1(ht),v2(ht)}]?8

2.2. Vote market

Votes are purchased by the party through its operators. Although 
operators don’t possess economic capital, they have social capital 
that consists not only of knowledge of the community to which they 
belong, understanding and competently handling the local social habits, 
but even more importantly, they maintain active connections with a 
significant number of individuals in the community.
Thus, the party recruits only those individuals who have social 
capital through which they can gain access to an important number 
of connections in the community. Because they lack economic capital 
and resources, the operators are docile instruments who belong 
exclusively to one party once they become indebted to it over a period 
of time. This occurs because they enjoy some economic security via 
a continuous flow of resources, such as bureaucratic positions, special 
protection and material incentives.
The patron-operator relationship is one of subordination, strictly 
informal, asymmetric and vertical. While it is true that this relationship 
exists inside a party with voluntary members, a certain pressure is 

7. If at least one player changes its strategy, then the history generated will be dif  ferent once the se-
quence of stimuli and responses changes in both parties.
8. Abusing the notation, ! denotes the representation in strategic form of !.
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exercised on the operators, who are coerced in an explicit and direct 
way9 (Rehren 2000: 131; Muno 2010: 4).
Each operator, by using party resources to make certain economic 
payments to those voters who have agreed to sell their vote, acquires a 
right over those votes; however,  more importantly, those votes become 
the property of the party. It should be noted that the exchange of votes 
for economic payments, more than an exchange of favors for services 
or loyalties, is a purely impersonal exchange. In consequence, each 
voter knows that beyond the transaction there is no other contractual 
relationship with the party10. Therefore, the patron-operator relationship 
is not equivalent to the relationship between an operator (vote buyer) 
and a voter (vote seller) in a vote market.
How can a party operator verify that the votes purchased are ef fectively 
acquired at the polling station? Following Schaf fer (2006) and Gersbach 
and Muhe (2011),

(...) there are several strategies for the vote buyers to generate 
and enforce compliance. For example, vote buyers can instruct 
voters to fold the ballot in a distinctive way, or to put a pinhole 
in one corner of the ballot such that vote buyers can easily verify 
whether the voters have voted as instructed. Another way is to 
give a voter a fake or stolen pre-marked ballot before entering 
the polling station. The voter casts the filled-in ballot and gives 
the of  ficial blank ballot to another voter waiting outside. This 
voter fills out the (received) ballot to the buyer’s satisfaction, 
and goes back into the polling station and repeats the process. 
Another common practice is to pay voters to abstain from voting, 
thereby preventing them from casting ballots for the opponent 
(Gersbach and Muhe 2011: 664).

Now, if a voter agrees to sell their vote given the valuation of that 
vote, what does its valuation depend on, if the parties do not represent 
their needs and desires in the context of a non-prioritarian economy, 

9. An equilibrium between coercion and compensation enables the patron to establish the clear 
legitimacy of its political power over its operators, who obey with a certain degree of voluntarism given 
the acknowledgments and recognition for the debts acquired by him or her. Under these conditions, 
each patron has the power to set into motion an entire patronage machinery to reach the objectives of 
the political organization (Freidenberg and Levitsky, 2007).
10. “The director of the Electoral Observation Mission, Alejandra Barrios, stated in a press conference 
that they determined that in San Onofre, some 584 kilometers northeast of Bogotá, voters requested 
money, about 100,000 pesos (50 dollars) after voting for candidates of parties such as Apertura Liberal” 
(La Patria, 2010).
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and therefore the voter does not expect to receive any profit from the 
political platforms promoted by the parties?
Individual valuations. The demands of a voter in a possible bargaining 
for his or her vote are low (high) as long as their material living 
conditions are precarious (favorable), and therefore needs (does not 
need) to quickly improve their most immediate material situation. 
In ef  fect, the ethnography shows that WO individuals are willing to 
sell their votes for low prices given their miserable living conditions, 
due to which it is impossible for them to obtain the primary goods 
that it is assumed every individual needs to consume to live in 
dignified conditions (Betancurth, 2011; Sánchez and Espejo, 2009; 
El Nuevo Diario, 2010; El Mundo, 2011). Precisely, a voter in the 
Chocó Department in Colombia states that they sell their vote for 
just a few pesos, since

(...) we don’t even have one peso,” said a shocked Julia Susana 
Mena, a member of the board of directors of the Greater Community 
Council of the Atrato Integral Peasant Association (Consejo 
Comunitario Mayor de la Asociación Campesina Integral del 
Atrato, or ACIA), an umbrella group for traditional authorities 
from 120 black communities in Medio Atrato, to reporters in 
the river town of Puerto Conto (Vieira and Cariboni, 2009).

The material living conditions of an individual depend on the income 
that they produce with their abilities using the resources they possess 
(wealth). Let W # �+ be the available wealth in the economy and 
w° # �+ be the minimum wealth required by each individual v # V to 
generate an income. Let uv : [0,W] & �+ be a continuous and strictly 
increasing function such that uv represents the capability of a voter 
v # V such that uv transforms wealth w into the income uv(w) # �+

11. 
We assume that uv(w°) > 0 for any v # V such that uv(w) = 0 if w < w°. 
Moreover, we assume that uv(W) < / is satisfied for any v # V 
(Moreno-Ternero and Roemer, 2006). Due to a consistency criterion in  
the dif ference between the capabilities of two voters, if uv(w°) * uv̍(w°) 
then uv * uv̍ . Finally, we assume that (uv)v#V is exogenous12.

11. Following García-Pérez and Villar (2009), an individual’s capacities depend on certain circumstances 
for which the voter is not responsible, e.g., the cultural, economic and social background of the voter’s 
family. We assume that voter v # V exhibits greater capacities with respect to voter v΄ # V if voter v # V 
enjoys more favorable opportunities and circumstances than voter v΄ # V.
12. It is said that voter v has greater capacity than voter v΄ if and only if v can obtain higher income 
than the income that v΄ can obtain with the same wealth (Moreno-Ternero and Roemer, 2006).
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Let u° : [0,W] & �+ be a function such that u°(w°) # �+ is an income 
that enables consumption of a specific set of primary goods such as 
housing, education, healthcare and access to both public services and 
the legal system, among others. 
Let VX " V be a social group such that X # {A,B}. We say that 
v  # VB if and only if uv * u° and v  # VA if and only if uv > u°. Note 
that VB 0 VA =  and VA 1 VB = V such that {VA,VB} is a partition 
of V. We say that social group VB contains WO individuals and social 
group VA contains BO individuals13.
Let (X,xi,xi) # {(B,mi,mi),(A,ni,ni)} be a triple such that VXi  
= {vxi

Xi}
xi 

#�
xi 

=1  " VX denotes the set of voters in social group VX to whom 
party i has access through its operators. In consequence, Vi = VBi 1 VAi 
denotes the set of voters who are linked to party i. Therefore, E = Vi ${i}  
is the set of links in a graph Gi = (I 1 V,E) such that I 1 V is the set 
of nodes. We say that Gi is the exchange network of party i.
The restriction established by Gi is that voter v # V and party i can 
only exchange votes for economic payments if there is an operator 
who connects them, given that a party cannot buy votes publicly 
and openly. The party’s need to use its operators’ connections arises 
from the need to carry out vote buying in a silent and invisible way.
The topology of Gi describes a situation in which the voters 
experience the disadvantage of the monopsony, i.e., VB1 0 VB2 =  and  
VA1 0 VA2 = . This is because, on the one hand, an operator manages 
his or her community connections by using both labor coercion 
strategies14 and territorial coercion strategies15; on the other hand, 
operators do not compete for the vote of a single voter as long as 
there is a large enough quantity of votes and competition in demand 
pushes the price of a vote higher. Let uXi = (uxi

Xi)
xi 

#�
xi 

=1  be the profile of 
capabilities of the voters who belong to the voter set VXi. Without loss 
of generality, we assume that uxi 

+1
Xi  > uxi 

Xi  for any xi # {1,2,...,xi'1}.  

13. “In developing countries, the urban poor in particular have little access to and are infrequent users 
of the legal system. They often live in various forms of illegality—in housing or in work, in the use of 
electricity—and encounter the legal system primarily in criminal prosecutions” (Desai, 2010: 14).
14. “El Tiempo reported on the case of a leader who has a small factory that provides jobs to 150 female 
heads of household. One of them said that Escrucería of  fered the boss 5 million for the votes of all the 
workers and their families” (Sánchez and Espejo, 2009).
15. “In Bogotá, say candidates for the Council, things have changed a great deal: ‘To get into a place you 
need a leader, who is the neighborhood boss.’ Candidates such as Jhon Mario González, a conservative, 
admit that ‘politics is played out at the stoplights’ because in some neighborhoods the leaders say they 
are already backing someone” (Sánchez and Espejo, 2009).
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Given the capabilities of the voters who are linked to party i, how is 
a non-prioritarian economy defined?
Let F(V) = (F(v))v #V # �+

n be an allocation rule for wealth W 
such that F(v) # �+ is the voter’s wealth v # V and %

v#V
F(v) * W. 

Given the capability profile (uBi ,uAi) and the allocation rule 
F(V) # F = {F(V) : %%

v#V
F(v) * W} 2 �n

+ it follows that 

((uBi
mi(F(vBi

mi)))mi 
#�

mi 
=1 ,(uAi

ni(F(vAi
ni )))ni 

#�
ni 

=1 ) # �mi 
+ni

+
(5)

is the income vector of voters linked to party i through its operators. 
We say that F is the space of wealth allocation rules.
We say that an economy is non-prioritarian if F(V) allocates the  
lower/higher endowments of wealth to voters who belong to social 
group VB / VA. Formally, F(v ) > F(v̍) if and only if uv  > uv̍ for any 
v ,v̍  # V. In a non-prioritarian economy, the VB / VA social group 
receives the lowest/highest income (Moreno-Ternero and Roemer, 2006; 
Roemer, 2001; Peragine, 2000, 2002; Ruiz-Castillo, 2003; Villar, 2005).
Let uv(F(v)) & $(uv(F(v))) # �+ be a strictly increasing function such 
that $(uv(F(v))) = $v # �+ denotes voter v  # V ‘s valuation of his or 
her vote, which is measured in units of money. We assume not only 
that $v # �+ is common knowledge among the voters and the party 
operators who are linked in Gi but also $v = 0 if uv(F(v)) = 0 for any  
v  # V (Blume, Easley, Kleinberg, and Tardos, 2009).

Let $Xi = ($ xi
Xi)

xi 
#�

xi 
=1  # �

+
xi be the profile of valuations of the set of voters 

VXi that is linked to party i in social group VX. Given the existence 
of a non-prioritarian economy, it holds that $ xi

Xi < $ xi 
+1

Xi  if uxi 
+1

Xi  > uxi
Xi 

for any xi # {1,2,...,xi'1}16.
Without loss of generality, we assume that B1 >> B2 if and only if 
A2,!+1 " A1,! for any ! # �. In consequence, (ht( is even for any strategy 
profile (L1,L2). Hence, only the uneven stages will be considered with 
the subsequence ht b A1, which results from eliminating from sequence 
ht the movements of party 2. Note that graph G1 describes the exchange 

16. The formal characterization of the voters’ valuations is consistent with the ethnography. A voter in 
the Department of Chocó (Colombia) says she sells her vote for just a few pesos, as “(...) we don’t even 
have one peso,” said Julia Susana Mena, a member of the board of directors of the Greater Community 
Council of the Atrato Integral Peasant Association (Consejo Comunitario Mayor de la Asociación Campesina 
Integral del Atrato, or ACIA), which groups together traditional authorities from 120 black communities 
in Medio Atrato, to shocked reporters in the river town of Puerto Conto (Vieira and Cariboni, 2009).
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network of party 1, which takes place in each of the vote markets in the 
dif ferent stages of history ht b A1. Given exchange network G1, how is 
vote market %[!], which takes place in G1, defined such that "(!) = 1?17

We describe the vote market as a dynamic game %[!] with complete 
and perfect information, such that ! is an uneven stage of ht # Ht. 
The timing of the game %[!] is as follows: party 1 moves in stage 1 
and voter set V1 moves simultaneously in stage 218.
Possible actions. Let (%X1

x1[!])x1#�
xi 

=1  = (%X1[! ]) # �
+
x1 be the bid prices 

vector of party 1 such that %X1
x1[!] # �

+
 is the price the party of  fers 

to voter vX1
x1 for their vote in the first stage of the game %[!]. Hence, 

%1[!] = (%B1[!],%A1[!]) # �+
m1+n1 is the bids vector that party 1 of  fers 

in the first stage of game %[!].19

Each voter vX1
x1 may reject (&X1

x1 [! ] = 0) or accept (&X1
x1 [! ] = 1) the bid price  

%X1
x1[!] # �

+
 in the second stage of game %[!]. Let &1[!] = (&B1[!],&A1[!])  

be the vector of voter responses in the second stage of game %[!] such 
that (&X1

x1 [! ])x1#�
xi 

=1   = &X1[!] # {0,1}X1.
Payof fs. Voter vX1

x1 # VX1  receives a payof f equal to %X1
x1[!] if &X1

x1 [! ] = 1; 
otherwise, he receives a payment equal to $X1

x1. Given the profile of actions 
(%1[!],&1[!]), the payof  f obtained by party 120 is B1 ' %1[!].[&1[!]]!.

3. R&%+()%

Each party i plays in two scenarios: the one in which it competes with 
party �i for victory in the election, and the one in which it negotiates 
with voters, through its private operators, the purchase price of each 
vote. Let us analyze their conduct in each scenario.
Because it is a rational player, if party i wins the election, it will want 
to do so in such a way as to maximize its payof f. Theorem 1 establishes 
that party i, if it wins the election, maximizes its payment if it buys 
the smaller number of votes that consumes budget B'i of party �i, 
given the fact that it does not know B'i and exchange network G'i.

17. It makes complete sense to state that the exchange of votes for economic payments takes place in 
an exchange network, in this case, exchange network G1.
18. Without loss of generality, the restriction that only those voters who have not sold their vote in a 
previous stage h! can participate is omitted.
19. The vectors are row vectors, such that the transposed x! is the column vector of vector x.
20. We assume that party 1 has a suf  ficiently large budget to buy all the votes in its exchange network.
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Theorem 1. If Bi >> B'i and party i does not know a''i,t'2, then, given 
strategy L'i of party �i, party i maximizes its payof f vi(ht) if and only 
if ai*(ht'1) = ai*(ht'3) + ai,t'1 such that ai,t'1 * a'i,t'2 < L'i,t(ht'1).

Proof. See appendix.

■

Is there an algorithm with which party i has the possibility of learning 
element a''i,t'2, of set A'i,t'1, in its interaction with rival party 'i  
in political competition game !? Theorem 2 answers this question.

Theorem 2. Let Li* = (L*i,!)/
!=i be the investigative strategy of party i 

such that L*i,!(h!'1) = [a'i(h!'1 ' ai(h!'1)] + 1 if L*i,!(h!'1) # Ai,!  and 
L*i,!(h!'1) = 0 otherwise. We assume that L* 1,1(h0) = 1. The investigative 
strategy Li* is weakly dominant21.

Proof. See appendix.

■

Let ht = (1,a2,2,...,a1,t'1,a2,t) # Ht be a history of game !. For each action 
ai,! # Ai,! such that ! < t, there are histories hv = (1,a2,2,...,ai,!'1) and 
hw = (ai,!,...,a1,t'1,a2,t) such that ht = hv . hw. Let ![ai,!] be a sub-game 
of ! such that ! < t and Ht [ai,!] = {ai,!} $ A'i,!+1 $...$ A1,t'1$ A2,t 
is the set of histories. It is clear that hw # Ht [ai,!] is a history of 
subgame ![ai,!] and hv . hz # Ht  for any hz # Ht [ai,!]. By Theorem 2, 
it is not dif  ficult to see that Li* is weakly dominant in subgame ![ai,!]. 
In particular, vi(-Li*,L*

'i.) + vi(-Li,L*
'i.) for any Li 3 Li* in sub-game 

![ai,!], i.e., (L1*,L2*) induces a Nash equilibrium in each subgame. Thus, 
(L1*,L2*) is an SPNE in game !.

Corollary 3. Strategy profile (L1*,L2*) is an SPNE of game !.

Note that in history ht* = -L1*,L2*. it holds that a1,1 = 1 and 
a1,! = 2 for all ! = 2,...,t ' 1 such that a2(ht*) = t ' 2 and 

21. Strategy
 
Li° is weakly dominant if history

 
ht° = -Li°,L'i . shows a payment vi(ht°) such that 

vi(ht°) + vi(hs) for any history hs = -Li ,L'i. such that Li  3 Li° for any strategy L'i .
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v1(ht*) = W ' e1(t ' 1)22. In particular, to determine the value of 
expenditure e1(t ' 1) it is necessary to find the SPNE of each vote 
market %[!] that has taken place in each stage ! of history ht* b A1.
Given that %[!] is a dynamic game with only two stages, in the first 
stage party 1 moves and in the second stage the set of voters V1 moves 
simultaneously. Let y0 be the initial node of game %[!] and let H1(y0) 
be the set of information of party 1 such that C(H1(y0)) = �+

m1+n1 
is its set of available actions and %1[!] # �+

m1+n1 is an action of the 
set C(H1(y0)).

Let HX1
x1(yX1

x1) & (X1
x1(HX1

x1  (yX1
x1)) = &X1

x1  [!] # {0.1} be a pure strategy of 
voter vX1

x1 such that yX1
x1 is the immediate successor of node y0 in the 

tree of game %[!] and HX1
x1  (yX1

x1) is its set of information. Therefore,  
C(HX1

x1  (yX1
x1)) = {0.1} is the set of actions available to voter vX1

x1 at 
node yX1

x1.
If voter vX1

x1 is rational, then (X1
x1 is their optimal strategy if (X1

x1 is defined 
as follows: (X1

x1(HX1
x1(yX1

x1)) = 1 if %X1
x1[!] + $X1

x1 and (X1
x1(HX1

x1(yX1
x1)) = 0 if 

%X1
x1[!] < $X1

x1 . If party 1 considers the optimal strategy profile (1 = ((B1,(A1) 
in the first stage of game %[!] such that (X1 = ((X1

x1(HX1
x1(yX1

x1)))x1
x1=1 , 

then, B1 ' %1[!] . (1
! is its objective function, such that %1[!] # �+

m1+n1  
is its decision variable.
Hence, H1(y0) & (2(H1(y0)) = (%B1[!],%A1[!]) is the optimal strategy  
of party 1 if %A1[!] < $A1, (%B1

m1[!])m1
m1=3 < ($B1

m1)m1
m1=3  and %B1

m1[!] = $B1
m1  

for m1 = 1,2. In ef  fect, if (2(H1(y0) . &1
![!] = $1

B1 + $2
B1, then, 

$1
B1 + $2

B1 < %1[!] . (1
! for any %1[!] # �+

m1+n1 if $B1
m1 < $B1

m1+1 for all 
m1 = 1,2,...,m1 ' 1. Given that the only subgame of %[!] is the game 
%[!], the following theorem has been demonstrated.

Theorem 4. Strategy profile ((1,(2) is an SPNE of game %[!].

Note that given the structure of exchange network G1, expenditure  
e1(t ' 1) is equal to the sum of the valuations of WO individuals who 
live in the worst conditions in exchange network G1.

22. It has been observed that situations in which the dif  ference between electoral quotas reached by 
the parties is quite small in the context of vote buying are quite common (Barco and Jaramillo 2005; 
La Patria 2010; Revista Gobierno, 2011).
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Corollary 5. If (L1*,L2*) is an SPNE of game ! such that ht* = (-L1*,L2*.) 
and ((1,(2) is an SPNE of game %[!] such that "(!) = 1, then,  
party 1 wins the political competition by buying the votes of the 
poorest voters with which it is linked in exchange network G1, i.e., 
e1(t ' 1) = %t'1

m1=1$B1
m1.

Which political agenda will party 1 promote as a governing party, in 
the political space, given its goal of maintaining power by buying votes?

3.1. Main result

The political space. The creation of public policies is the main result of 
a political system, and political actors are precisely those who propose 
the dif  ferent public policy measures that af  fect the distribution of 
resources in the economy. 
Assuming that the wealth of individuals who belong to political organizations 
and government agencies is not accounted for in W # �+, let 4 : F & �+

2 
be a vector field such that 4(F(V)) = (WB,WA) = (%v#VB

F(v),%v#VA
F(v)). 

Therefore, given wealth allocation rule F(V), each point (WB,WA)
specifies the way in which wealth W is distributed among social groups 
VA and VB. Let 4(F ) = {(WB,WA) : WB + WA * W} " �+

2 be the 
image of the set F  " �+

n through 4.
Note that 4 is not 1-1; while it is true that for each wealth allocation 
rule F(V) # F  there is one and only one allocation rule (WB,WA) # �+

2, 
for each allocation rule (WB,WA) # �+

2 there can be dif ferent allocation 
rules F(V) and F ΄(V) such that WB = %v#VB

F(v ) = %v#VB
F ΄(v ) and 

WA = %v#VA
F(v) = %v#VA

F ΄(v). Hence, at the intergroup level, allocation 
rule F(V)  can allocate wealth in a dif  ferent way than allocation rule 
F ΄(V), even if at the intergroup level their shares are equal.
Let P be a set of public policies such that P = 2P ' { } is the political 
space and 2P is the power set of P. Note that set P provides a more 
adequate characterization of the political space with respect to set P  
if the political agenda established in the political system involves the 
execution of a set of public polices rather than a single public policy.
Let ) : P & 4(F ) " �+

2 be a function such that x = )(#) # 4(F ) is 
a wealth allocation rule W among social groups VA and VB given the 
set of public policies # # P that has been implemented in the economy. 
We say that # # P is a political agenda.
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Given that the target populations of a political agenda are social 
groups VA and VB rather than isolated individuals, it is assumed that 
for each wealth allocation rule (WB,WA) # 4(F ) there is one and only 
one political agenda # # P such that (WB,WA) = )(#), i.e., ) is a 
bijective function. In other words, we are saying not only that P and 
4(F ) are equipotent, but also that for each allocation rule (WB,WA) 
among social groups VA and VB there is one and only one political 
agenda # that induces it.

Figure 1. Political agenda and allocation rule

4(F(V ))

F 4(V )

4'1()(#)) ()(#))

#

P

F(V ) (WB,WA)

The diagram described shows how the political agenda is a necessary condition, but not a suf  ficient 
one, to determine the choice of a certain allocation rule. 

Because 4 is not 1-1, it can be observed that for each political 
agenda # there is a corresponding set of wealth allocation rules  
4'1(WB ,WA) = 4'1()(#)) " F such that 4'1(WB ,WA) is the pre-
image of (WB ,WA) for 4. While I do make a theoretical assumption 
that a political agenda # has an impact on wealth distribution 
W among social groups VA and VB through the provision of 
infrastructure, public services and security, among others, allocation 
rule F(V) # 4'1()(#)) that takes place in the economy will depend 
not only on political agenda # established in the municipal political 
system but also on the economic activity of each individual in the 
public and/or private sector.
We say that the status quo of the political system is the political 
agenda #* # P that is currently applied in the municipal economy. Let 
sq = )(#*) # 4(F ) such that sq = (WB

*,WA
*) # [e2W,(W/2)(e1 + e2)], 
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because the municipal economy is non-prioritarian23. Given that ) is 
a bijection, we say that sq is the status quo of the municipal political 
system and 4(F ) " �+

2 is the political space.
Governing party preferences. All political actors are rational in the sense 
of rational choice theory, i.e., they seek to maximize the realization 
of their system of objectives with the choice of certain actions in the 
political space. These actions are restricted by the institutions of a 
political system. We assume that mayor or governing party (A) has 
direct preferences on political space P.
Let 2A: P & P be a binary relationship on the political space P 
such that 2A is reflexive, transitive and complete. We read # 2A #΄ 
as “# is weakly preferred to #΄”. Let #A # P be the political agenda 
that A presumes to be optimal, given its scheme of objectives; hence, 
#A 2A # for all # # P. We say that xA = )(#A) is A’s ideal point.
Let \A: 4(F ) & 4(F ) be a binary relation on 4(F ) such that

(WB,WA) \A (WBʹ ,WAʹ) 5 )'1((WB,WA) \A )'1((WBʹ ,WAʹ)) (6)

The relation \A is well defined given that ) is a bijection. In words, if 
(WB,WA) is weakly preferred to (WBʹ ,WAʹ), then # = )'1(e1WB + e2WA)  is weakly preferred to #ʹ = )'1(e1WBʹ  + e2WAʹ), and vice versa.
What is the geometric location of ideal point xA of A in political  
space 4(F )? To answer this question we will use the following 
method. Given allocation rule F *(V ) # �+

n which induces allocation 
(WB ,WA) = 4(F *(V )) among social groups VA and VB such that 
(WB,WA) = )(#*), and given expenditure e1(t ' 1), which depends 
on the topology of exchange network G1, first we will study the set  
of wealth allocation rules that A strictly prefers to F *(V ), given  
their goal of incurring the lowest expense in buying votes in the 
following election.
Second, given the set of allocation rules strictly prefered to F *(V ), 
through 4 we will find the set of points in 4(F) that are strictly preferred 
to the status quo sq = )(#*). Clearly, given bijection ) : P & 4(F), 
the latter enables the inference of something about the set of political 

23. Vectors e1 and e2 are the vectors of the canonic basis. Also, if a and b are points of �2, then it is said 
that [a,b] = {x = ta + (1 ' t )b : 0 * t  * 1} is a segment; in this case, a closed segment. Analogously, 
an open and semi-open segment is defined in �2.
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agendas that the governing party strictly prefers to the status quo 
#*, and which therefore it will want to promote in political space P.
Let MI[F *(V)] " F be a set of allocation rules such that [F*(V)] # MI[F *(V)] 
if and only if F*(v) = F *(v) ' * for all v # {vB1

m1}t'1
m1=1 such that 

* # [0,w1] = [0,F *(v1
B1)], and F*(v) = F *(v) for any v # V ' {vB1

m1}t'1
m1=1 . 

We assume that F*(vB1
t'1) ' F*(vB1

1 ) * w°. Note that MI[F *(V)] = [F 0(V), 
Fw1

(V )] " �+
n is a continuous segment such that F0(V ) = F *(V ) # �+

n.
If e1(a1(ht)) = ($B1

m1)t'1
m1=1 is the expenditure that A incurred in 

political competition game !, given allocation rule F *(V ) such that 
$B1

m1 = $(uB1
m1(F *(vB1

m1))), let +A : [F0(V ),Fw1
(V )] & [F0(V ),Fw1

(V )] be 
a binary relation on [F0(V ),Fw1

(V )] such that F*(V )+AF*ʹ(V ) if and 
only if * + *΄. We say that the wealth that political actor A wants to 
expropriate with allocation rule F*(V ), given allocation rule F*ʹ(V ), 
is equal to F*ʹ(V ) . 1! ' F*(V ) . 1!.

Figure 2. Projection of vectors F0(V ) and Fw1
(V ) in their 

components (F*(vB1
m1))m1

m1=2  and F*(vB1
1 ) on the plane

45°

(F*(vB1
m1))m1

m1=2

Fw1(V )

F*ʹ(V )

F*(vB1
1 )

F0(V )

F*(V )

The diagram described shows how the political agenda is a necessary condition, but not a suf  ficient 
one, to determine the choice of a certain allocation rule. 

Theorem 6. +A is reflexive, transitive, antisymmetric and totally 
ordered, i.e., [F0(V ),Fw1

(V )] is a totally ordered collection.

Proof. This is trivial once it is satisfied that [0,w1] " � is a chain.

■
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Let U(F*(V )) = {F*΄(V ): F*΄(V ) >A F*(V )} be the upper border of 
F*(V ) # [F0(V ),Fw1

(V )] (Border 1985, 32). If exchange network G1 
does not change and the governing party’s objective is to incur an 
expenditure that is e1(t ' 1) less in the next election, then it will seek 
to execute a political agenda with which it can selectively expropriate 
from the voting population VB1. The result of this will be that both 
income and valuation of the vote of each voter v # {vB1

m1}t'1
m1=1 will 

be very small, i.e., expenditure e1(t ' 1) will ostensibly be low in a 
future election.

Theorem 7. {Fw1
(V )} is the U-maximal set of MI[F*(V )] " F.

Proof. We reason by contradiction, and let’s assume that F*(V) # U(Fw1
(V)) 

such that F*(V )>AFw1
(V ). Hence, * > w1 and we have arrived at a 

contradiction, given that w1 = max[0,w1]. In consequence, it is not true 
that U(Fw1

(V )) + .

■

Hence, if no allocation rule is strictly preferable to Fw1
(V ) in 

[F0(V),Fw1
(V)], then, 4(Fw1

(V)) = (WB́ ,WÁ) is the government’s ideal 
point given that F*(v ) < w° for all v # {vB1

m1}t'1
m1=1, i.e.,

e
m

1
1

11 0
1

1
1( ) ( ( ( )))t u F v

m
v B

m' = =
=

% $ * (7)

If 4(Fw1
(V )) = (WB́ ,WÁ) such that WÁ = WA and WB́  < WB  then 

we can state that 4(Fw1
(V )) \A(WB ,WA) for any (WB ,WA) # 4(F ). 

Hence, the wealth that political actor A would want to expropriate with 
allocation rule (WB́ ,WÁ), given status quo sq, is equal to WB ' WB́ .
What can we say about political agenda # ΄which induces allocation 
rule (WB́ ,WÁ), given bijection )? That political agenda # ΄ which the 
governing party strictly prefers to any other political agenda is that 
which promotes inadequate and inef ficient investment in the provision 
of public goods for WO individuals in the municipal economy.
It has been demonstrated that if in a non-prioritarian economy the 
operators of a political party have monopsonist power in the vote 
market, then ideal point xA = 4(Fw1

(V)) of the governing party in 
the political space is located in segment [e2wA,sq]. As a consequence, 
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the governing party, that is, the mayor, will promote an ideal political 
agenda #A = )(xA) in the negotiation of the status quo, and with 
which there is selective plunder from voter population VB as the 
party seeks to confront lower prices in the vote buying market in a 
future election.

4. R&(')&" (-)&#')+#&

The literature on vote buying is growing, both because it is a phenomenon 
that occurs in many countries such as Thailand, Senegal, Taiwan, 
Mexico and Colombia, and also because it is closely related not only 
to political clientelism but also to problems of political representation. 
It is a well-known fact that the clientelist structure of political 
organizations promotes vote buying through intermediaries (traders) 
(Wang and Kurzman 2003; Cacliagi and Jun’ichi 2001; Auyero 2000; 
Muno 2010; Vicente 2010: 2; Kramon 2009: 4).
In particular, and in the context of growth theory, Gersbach and Muhe 
(2011) establish a very interesting finding: In a democracy in which 
vote buying is possible, individuals with very low amounts of human 
capital do not benefit from the education subsidy scheme proposed via 
referendum. This is so because individuals with high levels of human 
capital buy the votes required to defeat the proposed political agenda 
since, if approved, it would impose a tax on their income in order to 
finance the subsidy program. Because of the defeat of the political 

Figure 3. Geometric location of the ideal point of the 
governing party

WB́        WB

WA

xA sq
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agenda, individuals with low levels of human capital do not enjoy the 
conditions for promoting the investment required in education that 
would enable them to free themselves from their poverty trap.
In developing countries, individuals prefer to sell their vote during 
elections precisely because they do not perceive that their needs and 
desires are represented in the political platforms of the parties. A 
voter prefers to obtain an up-front payment for their vote in a vote 
market rather than wait for the benefit of a public policy that isn’t 
likely to be implemented. Voters sell their votes because they do not 
believe that a party represents their needs and desires, not only in the 
legislative process but also in the design and execution of the political 
agenda directed by the governing party.
Given the aforementioned, why do Gersbach and Muhe conceive of 
individuals with low levels of human capital who are willing to sell 
their votes in a referendum, which is an electoral process in which 
they themselves legislate with their votes, and therefore, they are not 
exposed to a situation of moral risk in which their needs and desires 
are not represented? Because a referendum is a direct representation 
mechanism, it is a vote and not a party that represents the scheme 
of a voter’s needs and desires. It is not clear why the model proposed 
by Gersbach and Muhe describes individuals who underestimate the 
more immediate ef  fects of their vote in a referendum.
On the other hand, the persistence of poverty is not the same as 
intensification of the same through the continuous looting of public 
resources by political actors who control the execution of public spending, 
and who in addition have obtained their positions through vote buying. 
The inequality described in the growth model proposed by Gersbach 
and Muhe originates in the rational myopia of individuals with low 
levels of human capital, and not from the existence of clientelistic 
political machinery once they surreptitiously sign any number of 
agreements and negotiations in the legislative and executive arenas.
Dekel, Jackson and Wolinsky (2008),

(...) adopt a model where two parties compete in a binary election 
and may purchase votes in a sequential bidding game. These 
authors analyze campaign promises that are contingent on the 
outcome of the election (what we define as clientelism) and upfront 
binding payments (what we see as ‘enforceable’ vote buying). It 
is found that under campaign promises, total payments received 
by voters are higher and less widespread than with upfront vote 
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buying. Moreover, ef  ficiency is found to be independent from 
the presence of vote-selling and from the specific forms that it 
may take (Vicente and Wantchekon 2009:6)

It should be noted that Dekel et al. (2008) consider campaign promises 
to be a form of payment in vote buying. If a voter does not believe in 
the political platform announced by a party in its electoral campaign, 
given that it does not represent their needs and desires, why would the 
voter believe in the promise of payment from a party without credibility? 
Moreover, voters are never formalized as players, assuming that each 
voter sells their vote to the party that makes the highest of fer. Why 
would a party submit its budget to the execution of an expenditure that 
is increasingly large when competing with its rival party in a contest 
that pushes the equilibrium price up in the vote market?
Furthermore, why do Dekel et al. (2008) describe a vote market as if 
it were an auction in which two buyers, two parties, freely take part? 
This type of description suggests that the voter enjoys a certain power 
in the social structure of the vote market, or in other words, that the 
parties compete with one another in an attempt to obtain their vote. 
Why don’t Dekel et al. consider the fact that political machines exercise 
monopolistic control over the channels, but not over the individuals, 
through which they engage in exchanges? (Desai 2010, 13).
Moreover, of the studies of  fered by Robinson and Verdier (2002), 
Robinson and Torvik (2005), and Keefer and Vlaicu (2008), we 
highlight the analysis proposed by Robinson and Verdier (2002) 
for a methodological reason that is important in this article: They 
establish that the patron-operator relationship is equivalent to the 
operator-voter relationship. It is unclear why for these authors the 
patron-operator relationship, which involves informal contracts of 
personal and political attachment, is a relationship equivalent to the 
operator-voter relationship, which takes place in a market and in 
which the payment that the voter receives from the operator never 
constitutes a favor or hand-out that compromises their freedom or 
autonomy. It is not in vain that Robinson and Verdier (2002) formally 
describe the clientelistic structure of the political organization as a 
network, af  firming that the exchange of votes for economic payments 
or jobs takes place in that network (Robinson and Verdier 2002, 2).
Vicente and Wantchekon’s (2009) very comprehensive review of the 
literature shows how vote buying in a context of networks, in which 
the patron-client and client-voter relationship are methodologically 
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distinguished, has not yet been explicitly explored, nor have its 
implications for wealth distribution in the very specific context 
considered in this article. Therefore, the results established in this 
article are genuinely dif  ferent from previous findings in the literature.
Voters in Colombia and the political economy. In regard to the behavior 
of voters in Colombia, Parada (2011) of fers a study in which he analyzes 

(...) the impact of the voting rule on individual behavior. We use 
a sample of individuals naturally motivated by real candidates. 
Then, in our methodology we do not induce preferences (Parada 
2011, 79).

In this exercise, Parada relies on Weber and Myerson’s (1993) model. 
This model is part of the family of models arising from the political 
economy inaugurated by Downs that describes the set of institutional 
characteristics of politics in the developed West, and where one of its 
more notable characteristics is the high level of institutional formality 
of party systems.
Thus, the Weber and Myerson model assumes the existence of political 
organizations in which the dif  ference between the formal structure 
and the actual organization is minimal (Freidenberg and Levitsky 
2007: 541). In other words, it describes a political system which, in 
addition to its high degree of institutional sophistication, with no 
room for mechanisms of political and economic coercion, it only has 
political actors who are so morally aseptic that they do not become 
involved in political clientelism, vote buying, electoral system alteration 
practices, influence traf ficking, contracting kickbacks, bribery, payof fs, 
and looting of public resources.
The administrative practices of local governments that are part of a 
predatory state, as is the case of the government of Samuel Moreno 
in Bogotá (Colombia), do not belong to that world described by 
Weber and Myerson. Parada, in a kind of intellectual initiation rite 
of ideological duplication that we haven’t witnessed, has accepted 
this world as the place where he resides. This constitutes an asinine 
act of negation of the exterior world when placed in the immediacy 
of political and administrative events of recent memory in the 
Colombian political system.
The statistical analysis of  fered by Parada is another incursion into 
the political analysis practices based on the Robinsonian and de-
institutionalized figure of the consumer from microeconomic theory, 
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which has been used to construct a certain theory of democracy in 
political economy. In the words of Weber and Myerson,

Voting equilibria based on polls are somewhat analogous to 
competitive equilibria based on prices in economic markets. In 
a pure exchange economy, buyers have preferences for various 
bundles of commodities. Trading behavior, which generates prices, 
is driven by the buyers’ perceptions of the prices they will confront. 
At equilibrium, prices summarize demand, and simultaneously 
generate that same demand. The study of competitive equilibria 
does not require specification of the precise mechanism by which 
individual market participants adjust their behavior as the market 
moves toward equilibrium. Similarly, a detailed model of the 
process by which a voting equilibrium might be reached is not 
essential to the definition and computation of voting equilibria 
(Weber and Myerson 1993: 102).

The use of a model such as that proposed by Weber and Myerson to 
analyze electoral phenomena in Colombia in particular and in Latin 
America in general can only be the symptom of a certain class of 
psychopathology, based on the psychic mechanism of forgetfulness that 
Freud (1984) analyzed in some modules of his theory of psychoanalysis. 
Parada’s (2011) oversight of the specificities of the behavior of political 
institutions in Colombia is not merely forgetfulness: it is literally 
repression. In his intent to avoid touching subjects as thorny as those 
related to the practices of party systems in Colombia, Parada has 
repressed his goal of describing those institutional characteristics by 
choosing to use Weber and Myerson’s model. A certain displacement 
mechanism has been activated in the analysis process that must 
have led to the construction of a theoretical model that describes 
that institutional plot in which voters and parties act. This led 
Parada, unfortunately, toward an erroneous substitute: Weber and 
Myerson’s model.
Orthodox political economy has sought to explain the choice of 
the set of public policies that make up the status quo in a political 
system based on the political platforms promoted by the parties in 
elections. However, there is nothing more distant from Colombia’s 
political and institutional reality. The median voter theorem is 
flagrant proof of this, as it is used to af  firm that “(...) the lower 
the median voter’s income, the greater the state’s redistributive 
tendency” (Moncayo 2006: 176).
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The problem is that in many areas of Colombia, whether municipalities 
or departments, the lower the income of the median voter, the 
greater the redistributive trend, but of an inequitable nature (Vieira 
and Cariboni, 2009). It is strange that Parada is unaware of this, 
particularly when

(...) inequality in Latin America, measured by the Gini coef ficient, 
is the highest in the world ... and two Andean countries, Bolivia 
and Colombia, are among those with the greatest concentration 
(Moncayo 2006: 173).

Why doesn’t Parada (2011) look to more recent and pertinent literature 
on political economy, given that the breakdown of the relationship 
between inequity and median voter income is a phenomenon that has 
begun to be recognized in more recent literature and treated with 
the construction of certain rational choice models? Precisely, Hans 
Gruner states that

In particular one observes that fiscal variables such as the size of 
the redistributive government sector are not related to measures 
of inequality. According to the data, a given unequal distribution 
may be politically stable even in the presence of large inequalities 
(Gruner 2009: 240).

However, Gruner seeks to explain the aforementioned breakdown by 
assuming, based on a standard model of political competition, that 
voters have the capacity to activate in the parties a certain mechanism 
of political representation such that they assume that the political 
platform announced by the party they vote for will be implemented 
once it becomes the governing party. It is precisely because of this 
that “political consensus among voters may explain the missing link 
between inequality and redistribution” (Gruner 2009: 240).
Nevertheless, while it is true that the rupture indicated by Gruner 
has taken place in Latin America, it is also true that this rupture has 
taken place within a political system in which the parties, in many 
areas, do not politically represent the needs and desires of voters.
It should be observed that the political system, as a structure, exhibits 
properties of a local character in each possible configuration of the 
party system in each territorial entity, ceteris paribus. This is not 
taken into account by Parada, who is unaware that the relationship 
between electoral abstention and the absence of political representation 
that has arisen in the Colombian political system has no place in 
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orthodox political economy: the school of which he has decided to 
be a judicious user. What is ironic is that the militants of orthodox 
political economy themselves have taken it upon themselves to show 
that models that admitted the existence of the political abstention 
phenomenon in the presence of political representation were poorly 
constructed in methodological terms.
In ef  fect, the standard political economy models that involve the 
abstention phenomenon, whether from the rational choice hypothesis 
or uncertainty about vote behavior (Ledyard, 1984), do so based 
on certain considerations about the relationship between the voting 
expense and the expected utility hypothesis (Ferejohn and Fiorina 
1974). Thus, many authors have reached a disturbing conclusion 
in the context of abstentionist models: No rational voter votes in 
elections with a very large number of voters, as the expected benefit 
is strictly lower than the cost involved in going out to vote.
This is an abstention that appears as a result of the belief of each 
individual regarding the decisiveness of their vote, and not based 
on the perception of whether one is politically represented by the 
party and the political platform to which they would allocate their 
vote (Roemer 2001; Chamberlain and Rothschild 1981). Nevertheless, 
Ledyard (1984) indicated that the hypotheses supporting these models 
were posed incorrectly in the theory. He observed that although 
the conclusion was still reasonable – in terms of the consistency 
of the chain of logical reasoning – the analysis was incomplete, 
as it was based on a perspective of partial equilibrium, making 
it inappropriate. In a general equilibrium model, Ledyard (1984: 
12) shows that the apparent failure of rational choice to explain 
voting disappears.
Ethnography and political science should be required fields of 
consideration when exploring research subjects that are not exclusive 
to economic theory. This is because what the ethnography of voter 
behavior in Colombia has shown in the departments of Chocó 
or Atlántico, for example, is that the willingness of the average 
voter to sell their vote is very high as long as the crisis of political 
representation in which the parties are submerged, locally speaking, 
is indisputable (Betancurth, 2011; Sánchez and Espejo, 2009; El 
Nuevo Diario, 2010; El Mundo, 2011).
In these territories, the parties can only obtain the vote of a voter 
if they of  fer an adequate economic consideration, not necessarily 
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monetary, in return. Precisely, in the department of Chocó (Colombia), 
a voter states that given that

 (...) the governor does not fulfill their promise, they should pay 
for the vote. They say: ‘Give me a little something,’ knowing 
that ‘that little something doesn’t even get us out of this morass, 
nor will it make the politician accountable in the future,’ Mena 
says about the electoral reality in the black communities of the 
Atrato River, which crosses Chocó from south to north on its 
way to the Caribbean Sea” (Vieira and Cariboni, 2009).

Ethnography repeatedly shows that voters in many Colombian territories 
act with a level of rationality very dif  ferent from that assumed by 
Parada, to the point that

The director of the Electoral Observation Mission, Alejandra 
Barrios, stated in a press conference that they determined 
that in San Onofre, some 584 kilometers northeast of Bogotá, 
voters requested money, about 100,000 pesos (50 dollars) after 
voting for candidates of parties such as Apertura Liberal (El 
Universal, 2010).

Is it the case that the average voter in the Chocó department, when 
allocating their vote to a candidate, is thinking something similar to the 
voting rules that Parada considers in his simulation? Each “voting rule” 
is a criterion with such a degree of sophistication for the population of 
Chocó that it would seem to exist only in the illusory representation 
that Parada has constructed of voters in some possible – or perhaps 
impossible – world  of a Colombian political system, a world inhabited 
by 455 survey subjects and built on a sampling exercise that is poorly 
designed in a technical sense.
In ef fect, the sampling exercise carried out by Parada flagrantly violates 
the equiprobability criterion: Were the voters who sell their votes in 
certain regions of the Colombian Atlantic and Pacific coasts, as is 
well documented, considered by Parada (2011: 86) when designing his 
sampling technique? It is dif  ficult to believe now that among canoes, 
fishing nets, guerrillas, mosquitoes, misery and all types of bandits, 
the voters of Chocó, who just three years ago saw their infants dying 
due to lack of access to basic healthcare services that resulted from 
political corruption, have had some probability of being surveyed, 
even though it is technically impossible for them to obtain access to 
the information technologies that Parada used.
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Why is it that this type of voter, whose preferences for political 
candidates do not matter because they simply do not believe in the 
political platforms they promote,  have not had the same probability of 
being surveyed by Parada? If we use a formal argument as a metaphor, 
what Parada has done is the following:
If � is the set of voters in Colombia, he has proposed to say something 
about the behavior of the elements in �, while studying the behavior 
of the elements of a sample X based on a model that only describes 
' " �, which is, in the proposed metaphor, a set of voters with the 
characteristics of the voters described in the model of Weber and 
Myerson (1993). Therefore, � ' ' is a set of voters who, before voting 
based on their preferences, cast their votes based on negotiations, 
clientelism, and political and economic coercion. The problem is that 
Parada builds a sample X such that X " '. Parada would say: “I will 
not induce any preference in each element of �, however (and here the 
trap in his argument appears) and given that my model only describes 
', I have only chosen voters who live in '”. Second, he would find as 
a result, after having testing his null hypothesis H0 : � is not dense, 
that there is insuf  ficient statistical information to reject it. 
Obviously, he does not of  fer deductive demonstrations, given that the 
model describes only ', does not enable him to construct any statement 
about �, and in a juggling act fit for an acrobat, he of  fers “proof” 
of rigor based on certain statistical manipulations, concluding that 
� is not dense because “the data say so.” As if the model of ' " ��
allows for saying something about �, and even more seriously, as if 
the hypothesis tests establish the true status of certain statements 
that can only be constructed deductively in the logical language. 
The hypothesis tests do not establish anything; they only verify 
that the theoretical hypotheses built on a theory can be temporarily 
sustained as long as there is insuf  ficient information available to 
reject them. The reasonings don’t begin with the data; they begin 
with the theories and logical-deductive apparatuses that theoretical 
economists construct. The problem is that Parada attempts to make 
statements about � following a model that only describes '. If Parada 
wants to say something about � he should, on the one hand, have a 
model that describes � and not just ', and on the other hand, build 
representative samples in which each element of � has the probability 
of being chosen, instead of choosing only elements that live in ', as if 
political representation were a quality of the political system in each 
territorial entity in Colombia.
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Not in vain, one of the most prominent political science theorists in 
Colombia has said that “the main criticism directed at contemporary 
political parties is centered around their representative function, or 
more specifically, their failure to satisfactorily represent civil society 
in government agencies” (Hoskin 2011: 295).
This is a failure that, among other considerations, is due to the fact that 
parties in Latin America are not highly formalized. Thus, a model such 
as that chosen by Parada (2011) for his simulation is inappropriate, as it 
assumes “(...) that the parties are organized as set out in their statutes. 
These assumptions don’t go far in Latin America. The dif ference between 
the way in which parties are organized in their statutes and how they 
function in practice is enormous” (Freidenberg and Levistski 2007: 540).
In the words of Prats (2004), “In Latin America, almost nothing is what 
it appears to be because, in many spheres, institutional informality 
clearly prevails, sometimes in contradiction with the formality that 
it annuls and substitutes the facts” (Prats, 2004).
Therefore, if Parada sustains that “In this document we focus our 
attention on the social decision making process in democracies” (Parada 
2011: 81) then, his analysis is methodologically stale, as it is built on 
the basis of a model in which it is not known that

In Latin America there are formally organized parties as well as 
informal ones. Many are even structured along the lines of their 
counterparts in Europe, but there is a significant vacuum within 
this organization. The formal organization and the real one are 
quite dif ferent, so much that when observing each one, they seem 
to be dif  ferent parties (Freidenberg and Levistski 2007: 541).

The critique of Parada does not originate in the fact that we have 
dif  ferent theoretical af  filiations, and less on an arbitrary criterion for 
judging the unsuitability of his analysis. On the contrary, the critique of 
Parada and the statistical work style he represents arises from the fact 
that he ignores basic criteria established in the logic and methodology 
of economics. In ef  fect, if the platforms promoted by the parties are 
credible political agendas, then, a voter allocates their vote to a party 
based on their preferences over the set of political platforms. Hence, 
it is generally not true that if the platforms promoted by the parties 
are not credible political agendas that an individual votes according 
to their preferences over the set of political platforms, given that a 
basic fact of logic establishes that any statement, whether true or 
false, can be established from a false hypothesis.
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Why does Parada maintain a representation of the political world 
in which voters act in a sophisticated manner in accordance with 
Weber and Myerson’s model? Simply because he believes, consciously 
or not, naively or not, that political parties represent the spectrum 
of voter needs and desires in many parts of Colombia. The set 
of Downsonian political economy models constitutes Parada’s 
intellectual prison.
The most recent studies and strict rigor in Latin American political 
science show precisely that party political platforms are agendas that 
are not credible if they are established based on clientelist criteria. 
It appears that Parada is unaware of the fact that decisions about 
municipal public spending, which are eminently political—regarding 
how to distribute, execute and set the amount of the budget to finance 
it—do not depend, in many of Colombia’s municipalities, on the criteria 
of rationality or political representation that the decision models 
assume to guide the behavior of a local government as a decision agent.
Rather than obeying criteria of economic ef  ficiency or political 
representation of the bases that voted for the governing party, decisions 
about public spending instead follow rationality criteria based on 
certain ideological positions that, situated in the political space, are 
the expression of the system of objectives that formal or informal 
political organizations seek to promote consistently, abetted by the 
political institutions of a political and party system.
The analysis of fered by Parada is an unfortunate episode in the history 
of political analysis that exists in the gap between Latin American 
political science and political economy. If simulations continue to be 
constructed based on models that openly ignore both ethnography 
regarding electoral behavior in Colombia and the institutional 
conditions under which local governments are situated as decision 
agents, they will manifest the stagnation of Latin American political 
thought promoted by those empirical economists who, rather than 
create theoretical models appropriate to the region and its politics, 
live under the ef  fects of a kind of spell in which they seek to practice 
unhealthy econometric and statistical acrobatics, based on a certain 
type of formal virtuosity that is not very formal, and with which 
power, as a subject of study, disappears in a political economy without 
politics24. In the words of Federico Vallejo,

24. Would the kiss from a prince of analytical Marxism such as John Roemer be needed to break the spell?
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(...) it is not surprising in a post-modern age where, as Beatríz 
Valencia (a poet living in Antioquia) says with elegant black 
humor: “Postmodernity manifests things without their essence: 
Sugar-free desserts, decaf  feinated cof  fee, non-alcoholic beer...”. 
Along with Beatriz, we also say that, in the postmodern language 
and (from there), the intellectual “products” that are generated 
have also appeared lacking in essence : economics without 
politics—as is the case of the neoclassicals and their attempt 
at scientific objectivity—public policies that increasingly appear 
without the (implicit but not evident) action of the government, 
democracies without social classes, and a very long etcetera 
(Vallejo 2010: 20).

Likewise, Tsebelis (2000) observed that “the analysis of rational 
choice was completely established in U.S. politics, but completely 
underdeveloped in comparative politics” (Tsebelis 2000: 34).
It should also be observed that the analysis of rational choice is 
completely underdeveloped in the field of Latin American political 
economy, even though it has begun to be built by highly intelligent 
economists such as Saiegh and Tomassi (1998).
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APPENDIX

A. Proof of Theorem 1

If Bi >> B'i if and only if A'i,! " Ai,!'1 for all ! # '+ ' {1}, then, 
party i wins the political competition such that L'i,t(-Li,L'i.) , A'i,t 
and a'i,! = 0. If ai (-Li,L'i.) = ai (ht) and ai (ht'1) = ai (ht), then, given 
strategy L'i, it holds that

W ' ei (ai
*(-Li

*,L'i.)) > W ' ei(ai(-Li ,L'i .)) (A1)

for any Li  3 Li
* if and only if ei (ai

*(-Li
*,L'i.)) < ei(ai(-Li ,L'i .)) for any 

Li  3 Li
*. Hence, if ei  is increasing and L'i  is fixed, if i does not know 

max A'i,! them party i minimizes expenditure ei (.) if

ai
*(-Li

*,L'i.) = ai(ht'3) + ai,t'1 (A2)

such that ai,t '1 * a''i,t  and a''i,t  < L'i,t(ht'1). 

■

B. Proof of Theorem 2

Case 1. B1 >> B2. Let us  prove L*
1 is weakly dominant in the set of 

histories Ht such that (ht ( = t # 2'+ for any ht # Ht , i.e., let us prove that 
L*

1 is weakly dominant in the set of histories Ht in which party 1 wins the 
political competition. Let L1 = (L1,!)/

! =1 be any strategy such that L1 3 L*
1; 

hence, there is at least one s # 1 + 2'+ such that L1,s 3 L*
1,s—Note that 

1 + 2'+ denotes the set of uneven and  positive integers.

Let us assume that there is a fixed uneven number t + 1 # 1 + 2'+ such 
that L1,!(h! '1) = L*

1,!(h! '1) for all !  # [1 + 2'] ' {t + 1} and 

L h
a h h a A

at t
t t t

1 1
1 1 2 1 1 1 1 1
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988
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Case 1.1. Party 2 follows a strategy L2 such that ht  = -L1,L2. and 
hs = -L1,L2. are histories of length strictly less than t + 1, i.e., 
(ht ( = t < t + 1 and (hs( = s < t + 1. Hence, given strategy L2, party 1 
does not apply decision rule L1,t+1(ht) from its strategy L1. If L1,! = L*

1,! 
for all ! # 1 + 2'+ such that ! < t + 1, ht = -L1,L2. and hs = -L*

1,L2., 
then ht = hs and s = t. Hence, v1(ht) = v1(hs).
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Case 1.2. Party 2 follows a strategy L2 such that (ht ( = (hs( = t + 2. 
Hence, L1,! = L*

1,! for any ! # [1 + 2'] ' {t + 1} and L1,t+1 > L*
1,t+1 

given that t ' 1 = s ' 1 = t + 1. If L1,! > L*
1,! for any ! # 1 + 2' 

such that ! * t ' 1 = t ' 3 then a1(ht'3) = a1(hs'3). Hence, if t = s 
then e1(a1(ht'3)) = e1(a1(hs'3)) by definition of function. On the other 
hand, if e1,t'1 = e1,s'1 and a1,t'1 > a1,s'1 such that L1,t'1(ht'2) = a1,t'1 
and L*

1,s'1(hs'2) = a1,s'1, then, e1,t'1(a1,t'1) + e1,s'1(a1,s'1) given that 
e1,t'1 + e1,s'1 is an increasing function. Thus, if a1(ht'3) =  a1(hs'3) and 
a1,t'1 > a1,s'1 then

a1(ht'3) + a1,t'1 = a1(ht'1) > a1(hs'1) = a1(hs'3) + a1,s'1 (B1)

Hence,

e1(a1(ht'1)) + e1(a1(hs'1)). (B2)

Note that

hs = hs'2 . (a1,s'1,0) (B3)

and

ht = ht'2 . (a1,t'1,0) (B4)

such that ht'2 = hs'2 and a1,t'1 3 a1,s'1. Its hold that ht and hs, as 
histories of equal length, are dif  ferent when the  decision taken in 
the second-to-the-last stage is dif  ferent in both  histories. Hence, if 
e1(a1(ht'1)) + e1(a1(hs'1)) then 

W ' e1(a1(ht'1)) < W ' e1(a1(hs'1)) (B5)

In consequence, v1(hs) > v1(ht).

Case 1.3. Party 2 follows a strategy L2 such that (ht ( ' 1 > t + 1 and 
(hs( ' 1 > t + 1. Hence, given strategy L2, party 1 applies decision rule 
L1,t+1(ht) from its strategy L1 in a stage prior to the second-to-last stage of 
ht and hs. For the analysis of this case, we will require  the following lemma.  

Lemma A. If party 1  follows its investigative strategy L*1, then, 
a2(ht'2) + 1 = a1(ht'1).

Proof. We have that L*
1,!(h! '1) = [a2(h! '1) ' a1(h! '2)] + 1 by definition 

of L*
1,!(h! '1). But

a2(h! '1) = a2(h! '3) + a2(h! '1)
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and 

a1(h! '2) = a1(h! '4) + a1(h! '2)

In consequence,

L*
1,!(h! '1) = [(a2(h! '3) + a2(h! '1)) ' (a1(h! '4) + a1(h! '2))] + 1

 = [(a2(h! '3) ' a1(h! '4)] + 1 + a2(h! '1) ' a1(h! '2)

But

L*
1,! '2(h! '3) = [a2(h! '3) ' a1(h! '4)] + 1

by definition of L*
1,! '2. Therefore, 

L*
1,!(h! '1) = L*

1,! '2(h! '3) + a2(h! '1) ' a1(h! '2)

 = a1(h! '2) + a2(h! '1) ' a1(h! '2)

 = a2(h! '1); ! + 3

Hence, if L*
1,1(h 0) = a11 = 1 and L*

1,! (h! '1) = a2,! '1 for any 
! # [1 + 2'] ' {t  + 1}, then, 

a1,t'1 = a1,1 + a1,3 + ... + a1,t'1
 = 1 + a2,2 + ... + a1,t'2
 = 1 + a2(ht'2)

In consequence, a2(ht'2) + 1 = a1(ht'1).

■

If ht = -L1,L2. then

ht " A1 = (1,...,a1,t'1,a1,t+1,a1,t+3,...,a1,t'1) (B6)

such that Lt ,!(h! '1) = L*
1,!(h! '1) for  any ! # [1 + 2'+] ' {t + 1} and 

L1,t+1(ht) > L*
1,t+1(ht). Hence,

a1(ht'1) = a1(ht'1) + a1,t+1 + a1,t+3 + [a1(ht'1) ' a1(ht+3)] (B7)

Calculating a1,t+3 we have that 

a1,t+3 = L*
1,t+3(ht+2) 

 = [a2(ht+2) ' a1(ht+1)] + 1

 = [(a2(ht'2) + a2,t  + a2,t+2) ' (a1(ht'1) + a1,t+1)] + 1

 = a2,t  + a2,t+2 ' a1,t+1 + [a2(ht'2) ' a1(ht'1) + 1]
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But if L1,! (h ! '1) > L*
1,! (h ! '1) for any !  # [1 + 2'] ' {t  + 1} 

then, a2(ht'2) + 1 ' a1(ht'1) = 0 5 a2(ht'2) + 1 = a1(ht'1) by the  
Lemma A. Hence,
a1,t+3 = a2,t  + a2,t+2 ' a1,t+1 (B8)

On the other hand, we know that party 1 in stage t + 1 does  not follow 
its strategy L*

1; however, from stage t + 3 to stage t ' 1 it follows its 
decision rule L*

1. We can say that the total quantity of votes purchased 
a1(ht'1) ' a1(ht+3) from stage t + 5 to t ' 1 is equal to a2(ht'2) ' a2(ht+2) 
if L1,!(h! '1) = a2,! '1 for all !  # [1 + 2'] ' {t  + 1,t  + 3}, i.e., if 

a1(ht'1) ' a1(ht+3) = a1,t+5 +... + a1,t'3 + a1,t'1

a2(ht'2) ' a2(ht+2) = a2,t+4 +... + a2,t'4 + a2,t'2

and a1,t+5 = a2,t+4,...,a1,t'3 = a2,t'4,a1,t'1 = a2,t'2, then, 

a1(ht'1) ' a1(ht+3) = a2(ht'2) ' a2(ht+2) (B9)

In consequence, if we replace (B8) and (B9) in (B7) then we have that

a1,t'1 = a1(ht'1) + a1,t+1 + a1,t+3 + [a1(ht+1) ' a1(ht+3)]

 = [1 + a2(ht'2)] + a1,t+1 + [a2,t  + a2,t+2 ' a1,t+1+ [a2(ht'2) ' a2(ht+2)]

Hence,

a1,t'1 =1 + a2(ht'2) + [a2(ht'2) + a2,t  + a2,t+2 ' a2(ht+2)] (B10)

But

a2(ht+2) = a2(ht'2) + a2,t  + a2,t+2 (B11)

Thus, if we replace (B11) in (B10) we have that

a1,t'1 =1 + a2(ht'2) (B12)

On the other hand, if hs = -Li*,L2. then,

L*
1,!(h *

!'1) = [a2(h! '1) ' a1(h! '2)] + 1

 = [(a2(h! '3) + a2,! '1) ' (a1(h! '4) + a1,! '2)] + 1

 = [a2(h! '3) ' a1(h! '4)] + 1 + a2,! '1 ' a1,! '2

 = L*
1,! '2(h *

!'3) + a2,! '1 ' a1,! '2

 = a1,! '2 + a2,! '1 ' a1,! '2

 = a2,! '1
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for any !  # 1 + 2'+. Hence, 

a1(hs'1) = 1 + a2(hs'2) (B13)

Let us use (B12) and (B13) to prove that a2(ht) = a2(hs). Note that 

e2(a2(ht)) * B2 < e2(1 + a2(ht)) (B14)

by definition of ht and  

e2(a2(hs)) * B2 < e2(1 + a2(hs)) (B15)

by definition of hs. Hence, it is suf ficient to prove that e2(a2(ht)) = e2(a2(hs)) 
given that e2 is a 1-1 function. Seeking a contradiction, suppose that 
e2(a2(ht)) > e2(a2(hs)). Therefore, given  inequality (B14), we have that 

B2 + e2(a2(ht)) + e2(1 + a2(hs)) > B 2 (B16)

which is a contradiction. If we assume that e2(a2(hs)) > e2(a2(ht)) then, 
given  inequality (B15), it holds that  

B2 + e2(a2(hs)) + e2(1 + a2(ht)) > B2 (B17)

which is a contradiction. Hence, by (B16) and (B17) we have that 
e2(a2(ht)) = e2(a2(hs)). Therefore, a2(ht) = a2(hs) given that e2 is a 1-1 
function.   In consequence, if  

a2(ht) = a2(hs) 5 a2(ht'2) + a2,t = a2(hs'2) + a2,s

 5 a2(ht'2) + 0 = a2(hs'2) + 0

 5 a2(ht'2) = a2(hs'2)

then a1(ht'1) = a1(hs'1) by (B11) and (B12). Hence, e1(a1(ht'1)) 
= e1(a1(hs'1)) given that e1 is a function. In consequence, we have 
demonstrated the following equality W ' e1(a1(ht'1)) = W ' e1(a1(hs'1)), 
i.e., v1(ht) = v1(hs).

Case 2. B2 >> B1. Let us prove that if B2 >> B1 then v1(hs) = v(ht) 
for any ht = -L1,L2. such that hs = -L1

=,L2. and L1
= 3 L1. In ef  fect, if 

B2 >> B 1 then (hs( = (ht ( # 1 + 2'+; and hence, a1,t  = a1,s = 0 by 
definition of ht and hs. On the other hand, it holds that

e1(a1(hs)) * B1 < e1(1 + a1(hs)) (B18)

by definition of hs and 

e1(a1(ht)) * B1 < e1(1 + a1(ht)) (B19)
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by definition of ht. Its verify that e1(a1(hs)) = e1(a1(ht)). In ef  fect, we 
reason by contradiction. Let us assume that 

e1(a1(ht)) > e1(a1(hs)) (B20)

Therefore, B1 > B1 by inequalities (B18) and (B19), which is a contradiction. 
If we assume that 

e1(a1(hs)) > e1(a1(ht)) (B21)

then B1 > B1 by (B18) and (B19), which is a contradiction. Hence, if 
(B20) and (B21) lead to a contradiction  then e1(a1(hs)) > e1(a1(ht)) holds. 
Thus, a1(ht) = a1(hs) by definition of e1. In consequence, v1(ht) = v1(hs) = 
'e1(a1(ht)). Therefore, by cases 1 and 2, v1(hs) + v1(ht) holds for any 
ht = -L1,L2. such that hs = -L1

=,L2. and L1
= 3 L1 for any L2.

■


