
 
 
 
 
 
 

Particularism and Public Goods: The Effect of Incentives to Cultivate a 
Personal Vote on Education Spending and Performance 

 
 
 

Allen Hicken 
Assistant Professor of Political Science 

University of Michigan, Ann Arbor 
ahicken@umich.edu

 
Joel Simmons 

Ph.D. Candidate, Political Science 
University of Michigan, Ann Arbor 

jwsimmons@umich.edu
 
 

March 16, 2006 

Page 1 of 43 

mailto:ahicken@umich.edu
mailto:jwsimmons@umich.edu


Abstract 
 

This paper explores how features of the electoral and party system affects the composition 

and efficiency of government spending--specifically government spending on education. In doing so 

we contribute to the literature the connection between institutions spending on two fronts. First, we 

move beyond the simple institutional dichotomies that characterize many existing studies (e.g. 

presidential v. parliamentary or majoritarian versus PR) and focus instead on the incentives to 

cultivate a personal vote generated by the electoral and party system. Second, we not only consider 

how institutions shape the level and composition of government spending, we also demonstrate 

how those spending decisions affect public goods outcomes. We argue that where the party system 

emphasizes political particularism resources are allocated less efficiently and the effect of increased 

spending on literacy is diminished. We test our hypotheses using data on education spending and 

performance in over 60 developing democracies since 1978. We find that though personal vote 

systems spend just as much on education as party vote systems, incentives to cultivate a personal 

vote are associated with higher levels of illiteracy. This is because the particularism in personal vote 

systems dampens the marginal effect of increased education spending on illiteracy and at its highest 

levels particularism completely undermines the positive effects of increased education spending on 

literacy. Finally, we find that the modifying effect of particularism on education spending is strongest 

when electoral competition is most meaningful—namely, at higher levels of democracy. 
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INTRODUCTION 

 An important distinction between various electoral systems is the extent to which they 

generate incentives for politicians to cultivate a personal versus a party vote (Cain et. al. 1987; Carey 

and Shugart 1995). Some electoral systems encourage candidates to develop a network of voters and 

donors tied directly to the candidate himself. This personal support network is typically much 

narrower than the constituency that emerges when a premium is placed on building and defending 

the party label. This distinction not only affects which strategies candidates for office employ on the 

campaign trail, but should also shape their behavior in office. Indeed, there is good evidence that 

incentives to cultivate a personal vote are correlated with particularism and pork barrel politics, less 

attention to the provision of national public goods, and a higher degree of corruption by elected 

officials (Ames 1995; Cox and Thies 1998; Chang and Golden 2005; Golden 2003; Hicken 2002; 

Samuels 1999). 

 The assumption by much of the existing literature is that the pursuit of a personal vote via 

particularism or other means comes at a substantial cost in terms of public welfare. But is this really 

the case? This basic empirical question has been surprisingly under-addressed in the extant literature. 

And importantly, one can imagine counterarguments for why the systemic costs associated with 

particularism are minimal--largely offset by gains in other areas. We might think of pork barrel 

politics, for example, as simply a mechanism for dividing up national public goods to local 

constituencies. There may be costs in terms of lost economies of scale, but in exchange we get 

specialization--policies that are better calibrated to local needs and conditions.1 Similarly, we might 

view pork, not as sand in the works of an otherwise efficient policy machine, but rather as the grease 

necessary to get the machinery to operate at all (Alston and Mueller 2005; Hicken 2002). In short, 

while recognizing that there may exist some extreme examples of high costs associated with 

                                                 
1 Indeed, this is precisely the defense politicians often use for such behavior. 
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particularism (Italy springs to mind), we might wonder whether personal vote systems are 

discernibly less efficient and effective at providing public goods than party vote systems. This is the 

question we tackle in this paper. 

    To assess the effect of incentives to cultivate a personal vote on the provision of public 

goods we begin by separating the amount of spending on programs normally conceptualized as 

public goods from the effectiveness of that spending. We argue that there is little reason to expect 

particularistic systems to spend substantially more or less, overall, on public services like education 

and healthcare.2 However, the ways in which these public services budgets are distributed should 

vary significantly between different kinds of electoral systems. In personal vote systems, larger 

portions of public services budgets should go towards items for which politicians a) can claim 

personal credit, and b) can directly and personally control the distribution. We hypothesize that the 

costs of this type of distribution are substantial and come in at least two forms: efficiency losses, and 

losses due to corruption. Thus we expect the same amount of public goods provision (for example 

achieving a certain infant mortality rate), to be more costly in personal vote systems compared to 

party vote systems. Put differently, the same amount of spending should purchase fewer public 

goods in particularistic systems and, as a result, public goods will be undersupplied in personal vote 

systems compared to party-centered systems.  

We test our hypotheses using data on education spending and performance in over 60 

developing democracies since 1978. Our findings can be summarized as follows. First, we find no 

relationship between our measure of particularistic incentives and the level of education spending. 

Nor do we find that personal vote systems spend systematically more in general than party vote 

systems. Second, particularism is positively related to the illiteracy—the higher level of particularism 

in personal vote systems is associated with greater illiteracy. Third, particularism dampens the 
                                                 
2 In truth, education and health care are collective rather than public goods since they are neither non-rivalrous nor non-

excludible.   
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marginal effect of increased education spending on illiteracy and at its highest levels particularism 

completely undermines the positive effects of increased education spending on literacy. Finally, the 

modifying effect of particularism on education spending is strongest when electoral competition is 

most meaningful—namely, at higher levels of democracy. 

 

THEORY 

Over the past few years a number of political scientists and economists have explored the ways in 

which electoral systems shape policymaking processes and outcomes. We are learning that the rules 

governing elections have substantial effects on policy, though these effects are largely indirect. For 

example, electoral systems help determine which actors get a seat at the table and which are 

excluded. Electoral systems also play a key role in determining how many actors are likely to have a 

say in policymaking through their effect on the number of political parties. Finally, electoral systems 

generate incentives for politicians to pursue certain policies over others via their effect on the nature 

of a politician’s constituency (the groups to which he or she responds). It is this latter link between 

electoral incentives and policy that we explore in this paper. 

 We know that the broader the constituency to which politicians are accountable, the stronger 

the incentives to provide broad public goods. Alternatively, where politicians have very narrow 

constituencies, they tend to pursue goods and services that can be targeted to smaller groups (BDM 

et. al. 2004; Chhibber and Nooruddin 2004; Cox and McCubbins 2001; Franzese, Long Jusko, and 

Nooruddin 2004; Lake and Baum 2001; Olson 1993, 2000;).  Scholars interested in the effects of 

electoral systems have explored this relationship with an eye towards the different incentives 

generated by majoritarian versus proportional electoral systems. Several scholars argue, with some 

empirical support, that majoritarian systems are associated with greater targeting of goods and 

services to narrow (geographic) groups compared to PR systems (Lizzeri and Persico 2001; Milesi-
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Fereti et. al. 2002). On the other hand, Kunicova and Rose-Akerman (2003), Persson and Tabellini 

(2003), and Persson, Tabellini and Trebbi (2003) contend that PR, especially closed-list PR, is more 

prone to corruption than other types of electoral systems. However, within PR systems we observe a 

marked difference between those that privilege the cultivation of party vote (closed list PR) and 

those that privilege an individual’s reputation and hence the cultivation of a personal vote (e.g. open 

list PR). Open list PR, for example, is associated with higher levels of perceived corruption than 

closed list PR (Chang and Golden forthcoming). 

 Chang and Golden (ibid) are representative of a growing number of scholars interested in 

moving beyond the PR-majoritarian distinction, as useful as it may sometimes be, to focus instead 

on the extent to which the electoral and party rules generate incentives for a party vote and party 

centered-campaigns or a personal vote and candidate-centered campaigns (e.g. Katz 1986; Cain, 

Ferejohn and Fiorina 1987; Ames 1995; Carey and Shugart 1995; Samuels 1999; Golden and Chang 

2001; Hicken 2002; forthcoming; Golden 2003). The central argument in this literature is that under 

some electoral systems, candidates for office distinguish themselves from their competitors primarily 

on the basis of partisan differences.3 During election campaigns it is the party’s label and reputation 

that are the key assets for candidates and parties. Typically these are systems where party leaders 

have strict control over party nominations and where a candidate’s success is completely dependent 

on the party’s success. Under other sets of rules, however, personal reputation and candidate-

focused appeals supplant partisan appeals as the dominant strategy for candidates and the primary 

cue for voters. Incentives to cultivate a personal vote tend to be strongest where there is significant 

intra-party competition and where party leaders exercise only weak control over access to the party 

label. 

                                                 
3 There may also be important differences between candidates and parties within a given system (Cox and Thies (1998); 

Samuels (1999); Golden and Chang 2001). 
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 If electoral incentives affect politician’s behavior on the campaign trail should we not also 

expect these incentives to shape their behavior once in office? The answer appears to be yes. In 

personal vote systems legislators place a greater emphasis than do their party vote counterparts on 

policies for which they a) can claim personal credit, and b) directly and personally control the 

distribution. Thus, studies of highly personalized systems such as Brazil, Italy, Japan, and Thailand 

find that the legislators in these systems tend to rely greatly on pork and particularism (Ames 1995; 

Cox and Thies 1998; Chang and Golden 2005; Golden 2003; Hicken 2002; Samuels 1999).  

What we don’t know is the extent to which the incentives to cultivate a personal vote and 

the resulting particularism ultimately affects public goods outcomes. After all, Japan and Italy are 

among the wealthiest countries in the world while Thailand and Brazil are two of the best 

performers in the developing world. This raises several questions. Are public goods truly 

undersupplied in personal vote systems? Is pork barrel spending a substitute for spending on needed 

public goods or is it a relatively innocuous disaggregation of public goods expenditures (a different 

means to the same end)? In short, do personal vote systems really to a poorer job overall at 

producing needed public policies? 

 We argue that indeed, countries with a strong party vote should do a better job at supplying 

public goods than those with a strong personal vote. This is because the emphasis on policies that 

individual politicians can directly control and claim credit for generates two sets of costs. First, and 

perhaps most straightforwardly, personal vote systems are extremely vulnerable to corruption. The 

combination of the means (access to government resources), opportunity (control by politicians 

over some of those resources), and motive (the need to raise campaign funds) that can arise in 

personal vote systems is a recipe for official corruption. It’s not surprising then, that the personal 

vote and candidate-centered campaigns are regularly associated with high levels of corruption in the 

literature (Cox and Thies 1998; Chang 2005; Chang and Golden 2005; Hicken forthcoming). 
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Corruption, via diversion of state resources and weaker economic performance, ultimately reduces 

the amount of resources available to spend on public goods.4

Even if corruption is low, however, the process of carving up social welfare spending into 

targetable, politician-controlled morsels often carries severe efficiency costs.5 To begin with, the 

moreselization of public spending implies a decision to forego potential gains from economies of 

scale. This loss might be worthwhile if offset with a more efficient delivery of needed goods and 

services to smaller constituencies--i.e. specialization. For example, politicians armed with 

information about the most pressing education needs in their district could potentially make more 

efficient use of education funds in that district than would be possible if spending was mandated and 

controlled by central government officials. However, given politicians’ electoral incentives it is 

perhaps not surprising that their first priority is often not efficiency. Instead, their primary concern 

is to use the funds at their disposal in ways that help them develop and maintain the personal 

support network necessary for reelection. When allocation and distribution are based primarily on 

political rather than economic calculations dead weight losses occur and as a result outcomes may 

depart quite substantially from any measure of economic or social efficiency.6  

 A couple of examples from the Philippines underscore the way in which public goods 

provision may suffer where there are strong incentives to cultivate a personal vote. Filipino 

legislators have access to large amounts of pork (Colonel 1998; Hicken 2003). Traditionally they 

spend a good portion of their pork allotment on various health care, education, and infrastructure 

                                                 
4 See Knack and Keefer (1995) and Mauro (1995) for the link between corruption and economic performance. 
5 Cox and McCubbins (2001) distinguish between two types of pork—morsels (localized public goods allocated on the 

basis of political calculations) and rents. 
6 For example, in both Italy and India politicians have maintained non-meritocratic, ineffective bureaucracies despite 

numerous calls for reform. They do so because ineffective bureaucracies produce many more opportunities for 
raising necessary campaign funds (Wade 1985), intervening in the bureaucracy on behalf of constituents, and using 
government jobs to reward supporters (Golden 2003). 
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projects for their district.7 These politicians contend they are meeting needs that would otherwise go 

unmet and in the process promoting economic development and reducing poverty. But in fact, pork 

is primarily a political, not developmental tool (Chua and Cruz 2004). For example, legislators often 

give large donations to hospitals in their districts to care for those who lack the capacity to pay. 

However, only a legislator’s political supporters are typically eligible for this subsidized care. Patients 

must present an ID card or letter signed by the politician identifying them as a political supporter 

before receiving care (ibid.).  

Politically-driven inefficiencies in the Philippines are not confined to the provision of health 

care. In the area of education politicians often award scholarships to students in their districts. The 

primary distribution criterion for these awards is not financial need or academic merit, but rather the 

political affiliation of the students or their parents. Politicians also spend enormous sums every year 

from various pork barrel funds to purchase textbooks for schools. Yet there remains a chronic 

shortage of required textbooks in most Filipino schools—as few as one textbook for eight students. 

How can this be given the amount spent on textbooks each year? It seems that politicians prefer to 

spend their funds on supplementary textbooks and education materials rather than on the required 

texts used in core courses. The reason: the Department of Education has established limits on the 

price of required textbooks while there is no such ceiling for supplementary text and materials (Chua 

2000). Politicians prefer to purchase these supplementary textbooks at greatly inflated prices since 

the higher margins on these books translate into bigger “commissions” or kickbacks for the 

purchasing politician. The net result—schools are awash in overpriced education materials they 

don’t need while lacking the basic texts needed to educate students (ibid,). 

 Consider as a contrast, the spending incentives where the party’s reputation is at a premium.  

In such circumstances the goal of winning a nontrivial number of seats in the legislature provides an 
                                                 
7 In 2001 at least 29 percent of countrywide development funds (a major source of legislative pork) were spent on 

health, education, or infrastructure projects (calculated from Chua and Cruz 2004). 
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incentive for parties and their membership to use policies that appeal to a broader segment of the 

population.  Doing so enables the party to form a positive relationship with a large swath of the 

voting public.  As a result, party-centered systems should be associated with politicians that are 

relatively more concerned about achieving the efficiency and economies of scale associated with 

broad public goods provision because of the benefits this for the party label.  Furthermore, because 

the system places a premium on the party’s reputation relative to individual candidates’ individual 

party members are less likely to defect from such behavior in an effort to provide narrowly targeted 

goods that do little to benefit the party as a whole.   

In summary, we propose that candidate-centered electoral rules will correlate with a 

systematic undersupply of public goods because spending on budgetary categories nominally called 

“public services”, such as public spending on education and health, will be associated with 

corruption and efficiency losses.  Note that our argument about the public goods consequences of 

particularism and the personal vote does not include directional prediction about the amount of 

spending on public services. Instead, we expect to see no relationship between the personal vote and 

aggregate levels spending. Particularistic spending is not a substitute for the level of spending on 

public services. We don’t very often expect to see legislators slashing education spending to free up 

more resources for pork. (If such were the case we should observe a negative relationship between 

particularism and total education spending.) Nor must particularism take the form of add-ons to 

government budgets—expenditures over and above what the government would otherwise allocate. 

(If such add-ons are common we should observe an inflationary effect of particularism on 

government budgets.) Instead, as we argued previously, particularism in personal vote systems 

should generally take the form of policy morselization or commodification within existing amounts 

of public goods spending. Less efficient targeted spending may displace more encompassing forms 

but total spending on public services need not significantly change.  
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Finally, the incentives associated with the personal vote electoral systems should be stronger 

the greater the level of competition for level of political office. For the most part, scholars making 

similar arguments have focused on varying levels of competitiveness within a given democracy 

(Carey and Shugart 1995; Golden and Chang 2001; Chang and Golden forthcoming). We argue that 

the effects of competitiveness should also be apparent across democracies. The incentives to 

cultivate a personal vote should be strongest where elections and election campaigns are the most 

meaningful—i.e. at the highest levels of democracy. Thus, we anticipate that public goods 

consequences of personal vote systems will be more severe the higher the level of democracy in a 

country. 

 
RESEARCH DESIGN 
 
  
 We test these ideas using time-series cross-section (TSCS) data for a set of democratic and 

developing countries, where we code a country as being democratic if its Polity4 score is greater than 

0 on a scale of -10 to 10.8 To reiterate, ours is an argument regarding the efficiency of spending with 

 respect to budget categories typically denoted as “public services”.  Our strategy is to estimate the 

effect of incentives to cultivate a personal vote on  a representative public service spending category 

and then estimate the effects of the same independent variable on a set of outcomes associated with 

that issue area.  In what follows, we concern ourselves with the effects of incentives to cultivate a 

personal vote on education spending and illiteracy rates.  The dependent variables on which we will 

focus are public spending on education as a percent of GDP and  the illiteracy rate of all individuals 

                                                 
8  Since our hypotheses relate specifically to how voting rules and institutions shape the incentives of legislators, we 

exclude dictatorships from the sample. On other hand, nothing in our theory dictates that we must use only 
developing countries.  Rather, we use this sample due to a rather strange data limitation.  Our statistical models 
estimate relationships between a host of political variables on one hand and education spending as well as illiteracy 
rates on the other.  Unfortunately, the World Bank does not collect illiteracy data for the OECD countries on the 
assumption that all high-income countries have illiteracy rates below 5%.  While this may be accurate, absent more 
specific data for these countries, we opted to exclude them from our sample.  (We are currently trying to remedy this 
problem by gather illiteracy data for the OECD sample of countries.) 
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over the age of 15 years.9 We should note that the illiteracy variable is right-skewed to a significant 

degree.  The vast majority of countries in our sample fell within the range of 5-30% illiteracy, but 

some countries have values in excess of 60 and 70%.  Pakistan in the mid 1970s, for example, is in 

our sample (it has Polity score of 8) and had rates of illiteracy around 75%.  Similarly, Mali in the 

mid to early 1990s (Polity scores:  6 and 7) had illiteracy rates well over 60%.  To ensure that these 

extreme observations do not drive our results, we use the logged values of illiteracy rates (after 

adding 1 to each observation to ensure that the log of illiteracy does not include negative numbers).  

Figure 1 compares the distributions between the observed and transformed variables and we see that 

logging the variable produces something closer to a normal distribution.  We obtained the data for 

each of these variables for just over 60 developing countries through the World Bank's World 

Development Indicators database and for each we have yearly observations for most variables for the 

period, 1978-2000.  For education spending we have data for the period 1980-1998.  Missing data 

reduces the sample size some.   

INSERT FIGURE 1 HERE 

 The education variables are useful for several reasons.  For one, they allow us to speak more 

clearly to the distribution of government spending.  Where governments allocate a large share of 

total education spending towards public goods, we should observe improvement in literacy rates 

throughout the population.  If, on the other hand, governments allocate a large share of total 

education spending to pork, narrow interests may benefit--such as in the Philippines example above-

-but there need not be substantial improvements in literacy rates in the country.  A second reason 

we use these variables is that doing so allows us to address the large and growing literature on the 

relationship between political institutions and government public service spending.  Much of this 

                                                 
9 Although we do not show them here, the substantive results that we present are robust to various illiteracy indicators 

including: the illiteracy rate of individual between the years 15 and 24, the illiteracy of all females above the age of 15 
years, and (5) the illiteracy rate for females ages of 15 and 24.   
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literature is dedicated to the study of how of political institutions (mostly regime type) and increased 

economic integration influences the amount of money governments spend on education and health 

care services for the population, (Kaufman and Segura-Ubiergo 2001; Lake and Baum 2001), but 

little of it explores the extent to which that spending translates into education and health outcomes.  

An implication of our argument is that such spending will not translate well into improvements in 

education and health statistics where the electoral rules prioritize the personal vote.   

 

Independent Variables & Estimation 

 To operationalize the extent to which the political settings places a premium on 

particularism, we rely on the variables and coding scheme Carey and Shugart (1995) develop.  In that 

work, the authors offer three variables associated with democratic electoral procedures that they 

believe shape the extent to which candidates running for office have an incentive to rely on personal 

reputation rather than the party's.  In their formulation, each of the three variables, Ballot, Pool, and 

Vote, are coded as a 0, 1, or 2, where higher values denote greater incentives to cultivate a personal 

vote.  Ballot, measures, “the degree of control party leaders exercise over access to their party's label, 

and control over ballot rank in electoral list systems” (418).  The variable receives a 0 if the leader 

presents a ballot that voters cannot change, 1 if leaders present party lists that voters can change 

such as in systems where voters can effect which party members are elected given a set list that is 

controlled by party leaders, and 2 if leaders do not control the ballot at all.  “Open-list” systems 

should increase the premium on one’s personal reputation and reduce the importance of party's.   

The second variable, Pool indicates whether votes for one candidate affect the number of 

seats won in that district by the party as a whole.  In this case, a score of 0 means that “a vote for 

any candidate of a given party is counted first as a vote for the whole party list for the purpose of 

determining how many seats are to be allocated to the list” (421).  A score of 1 means that votes are 
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pooled, but across candidates or factions rather than parties.  An example is the singe transferable 

vote system, which allows voters to determine the specific candidate to whom their votes should 

transfer.  Pool equals 2 when no pooling occurs at all as in electoral systems that use the single non-

transferable vote.  Again, higher values indicate a greater premium on the candidate's individual 

reputation relative to the party's. 

Finally, Vote codes the rules articulating the nature of the voters choice.  When it is 0, voters 

cast one vote and that is for a party only.  A score of 1 means that voters have multiple votes and 

can use them for multiple candidates.  A score of 2 indicates a system where voters have only 1 vote 

and must choose across several candidates (as opposed to parties as with a score of 0).    Because the 

authors distinguish between systems that encourage candidates to cultivate a personal rather than a 

party vote, the difference between a score of 0 and 2 in the Vote variable is quite important.  While 

both systems force voters to select across several options with only one vote, the incentives for 

legislators to cultivate a vote based on their personal reputations is much higher when voters must 

choose between individual candidates in comparison to when voters much choose between several 

parties. 

 Wallack, Gaviria, Panizza, and Stein (2002) collect these data, generally following Carey and 

Shugart's coding scheme, for some 158 countries for the years 1978-2001 and these are the data we 

use in our analysis.  Wallack et. al., make a couple of important changes from the original Carey and 

Shugart scheme that warrant some discussion here.  First, with respect to Ballot, Wallack et. al., 

incorporate single member districts (SMD) into the coding scheme differently that Carey and 

Shugart suggest.  Carey and Shugart propose that SMD are essentially closed list systems in 

particularly small districts and thus they suggest coding Ballot as 0 in presence of SMD systems.  

Wallack and her coauthors disagree arguing that in SMD systems, the candidate's popularity and 

personal reputation are still quite important.  As such, they code SMD systems as 0 only in countries 
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where the majority of districts are multi-member, closed-list, and proportional.  Otherwise, they 

assign SMD systems a score of 1 in the Ballot variable.  Wallack et. al., also diverge from Carey and 

Shugart in how they code Pool, and again, SMD systems are the source of the divergence.  As with 

Ballot, Carey and Shugart suggest coding Pool as equal to zero in the case of SMD systems since, in 

the presence of a “list” of 1 candidate, votes are  “pooled” across the entire list.  Again, Wallack and 

her coauthors disagree and they code “single member districts as two on the Pool scale because they 

do not receive additional electoral support if other candidates from their party are successful in 

other districts” (7).   Thirdly, their measures of Ballot, Pool and Vote are computed as the “weighted 

averages…  for each group of legislators that is elected under a different set of rules”  (13).   Finally, 

they create a variable, parindex, that averages Ballot, Pool and Vote.  We will start our statistical 

analyses with the index and turn later to its constituent parts. 

 We include a number of economic and political variables as controls.  On one hand, we want 

to hold constant the amount of available resources legislators could potentially allocate to education 

spending.  To do so, we include GDP per capita, GDP growth, which represent the government's 

taxable base and government revenues, to hold constant the amount of resources governments actually 

posses.  We also control for population to account for the fact that larger populations require higher 

spending levels to reduce the illiteracy problem.  The spending models also control for openness to 

account for the argument that openness places new demands and constraints on government 

spending patterns (Rodrik 1998).  Finally, we control for regime type using the Polity4 database and 

also legislative fragmentation to control for the number of parties in the legislature.  Table 1 shows 

the summary statistics for each of these variables.   

INSERT TABLE 1 HERE 

 As other have documented (Hsiao 1986; Beck and Katz 1995), TSCS data likely violates 

several assumptions that make OLS inappropriate.  In particular, the combination of unit 
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heterogeneity, serial, and contemporaneous correlation mean that OLS gives biased parameter 

estimates.  To address autocorrelation, we employ a lagged dependent variable (LDV) in all of the 

models. Following Beck and Katz, we also estimate panel-corrected standard errors (PCSEs) to 

correct for contemporaneous correlations and finally, we include country dummies to manage the 

problem of unit heterogeneity.   Such “fixes” are by no means perfect however.  A serious concern 

is that the inclusion of fixed effects means that the independent variables that we care about most 

will be estimated poorly.  This is because our independent variables are political institutions that for 

some countries are completely time-invariant and for others, change only rarely over the period 

covered in our database.  The collinearity between the fixed effects and institutional variables means 

that we will have rather poor estimates of the relationships most important to us.10  As alternatives, 

we estimate models using PCSEs without fixed effects and also models using random effects.  As we 

will show, the results are quite robust across these different specifications.   

 

Results 

INSERT TABLE 2 HERE 

We can now turn to analyzing the results of the respective models.  Table 2 shows the various 

estimates of the relationship between the particularism index and education spending.   Model 1 

includes fixed effects and PCSEs, Model 2 eliminates the unit effects and Model 3 is the random 

effects specification.  We start our discussion with the control variables.  Education spending is 

increasing with wealth and government revenues.  Openness, on the other hand, has a negative 

                                                 
10 Another concern with this specification is that, as Hays notes, the inclusion of fixed effects and a LDV will lead to 

biased estimates on the LDV coefficient.  This is especially true when the time component of the data is small.  
However, since we are not interested in the substantive interpretation of the LDV per se, this is not of great concern.  
Hays tells us that, “for those only interested in the sign and statistical significance of estimates on independent 
variables, the Beck-Katz approach [i.e., LDV combined with fixed effects] may suffice.  A final concern with 
dynamic TSCS models, as Achen (2004) argues is that the inclusion of the LDV can bias the coefficients of the other 
explanatory variables toward zero if those variables display high serial correlation over time. Thus, if our estimates 
obtain significance at all, they represent a conservative estimates of the effects. 
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coefficient in Model 1 as others have found (Kaufman and Segura-Ubiergo 2001) but the estimate is 

not robust to alternative specifications.  Interestingly, we see no effect of regime type, nor do growth 

and legislative fragmentation have a robustly significant effect on spending.  Moving on to the 

independent variables of interest, we find that the particularism index does not predict public 

education spending in any of the model specifications.  The null finding is important because it tells 

us that if the parindex has any effect at all on illiteracy rates it is not through the level of education 

spending.  Rather, its influence works through the mix of spending on public and private education-

related goods.  Incidentally, in estimations not presented here to preserve space we also found that 

our index of various incentives to cultivate a personal vote also does not have any significant effect 

on total government spending.  In our estimations using PCSEs with and without fixed effects and 

in the random effects model, that indicator does not reach conventional levels of significance.   

  Table 3 shows the relevant illiteracy-related models.  The reader will note that the 

models in the table exclude education spending.  We do so to preserve observations since our 

education spending indicator has a good deal of missing data relative to the other variables.  Notice 

however, that even though we omit the level of education spending, the coefficient on parindex is not 

biased since, as we saw in Table 1, spending and incentives to cultivate a personal vote as we 

measure that concept here, are not related. In any case, we examine such possible omitted variable 

bias later in this section.  Starting again with the controls, we observe the expected result that wealth 

correlates negatively with illiteracy.  Revenue, growth, and legislative fragmentation however, seem 

to have no effect at all.  Table 3 lends strong support for the hypothesis that polities associated with 

a greater premium on the personal vote are correlated with relatively poorer performance on 

illiteracy however.    In virtually all of the models, the personal vote measure, parindex, is positively 

correlated with illiteracy rates--stronger incentives to cultivate a personal vote are associated with 

higher levels of illiteracy.  
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These results are suggestive of the point that where personal reputation trumps that of the 

party, there are important efficiency losses in government spending.  Moreover, that the coefficients 

are stable across specifications raises our confidence in the results.  To be fair, the size of the 

coefficients are small in substantive terms.  This is almost certainly due to the combination of using 

logged illiteracy rates and the fact that the LDV biases the coefficients toward 0, given the heavy 

trending on both sides of the equation. In all likelihood, these are conservative estimates.  Indeed, in 

models that we do not present here, we used the observed values of illiteracy and no LDV in a series 

of models using a cross-national rather than a TSCS format and the results of those estimations 

suggest that an increase in the parindex correlates on average with between a 4% and 12% increase in 

illiteracy, depending on the precise model specification.  These same results are statistically 

significant.    

INSERT TABLE 3 HERE 

 How robust are these findings?  We check the stability of the substantive results to the 

exclusion of some of the variables in the previous tables and the inclusion of other controls.  We 

also check for stability given stricter definitions of democracy.  The results are displayed in Tables 4 

and 5.  Model 1 in Table 4 estimates what we think is the most parsimonious and still plausible 

model, it excludes GDP per capita, GDP growth, regime type and legislative fragmentation.  Models 2-6 add a 

set of controls including a trichotomous variable indicating whether the country is parliamentary (a 

score of 0), semi-presidential (1) or fully presidential (2), the effective number of parties (logged) in 

place of the fragmentation variable, and a one-period lag of education spending to check for omitted 

variable bias with respect to that variable.  We obtained the effective number of parties and 

presidential systems variables from the Database of Political Institutions (Beck et. al. 1999).  Models 

7-9 narrow the sample to countries with a level of democracy above 3, 5, and 7 respectively.  All of 
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these models are estimated with PCSE's and fixed effects.  Table 5 duplicates the analysis but uses 

random effects in all of the models.   

 In either table, the stability of the substantive results is striking.  Throughout the range of the 

alternative specifications the influence of parindex is significantly positive, in all 9 models.  Having 

said that, two findings are especially noteworthy.  First, equation 6 of both tables tells us that the 

effect of parindex is significant even with the inclusion of education spending, which itself has the 

anticipated downward pressure on illiteracy.  This is an important finding in that we can have 

confidence that our results in the previous tables are not driven by omitted variable bias. The second 

trend is that the size of the parindex coefficient increases as we use more rigorous definitions of 

democracy.  We take this as some preliminary evidence of the proposition that parindex’s effects are 

more profound in political environments that foster greater political competition.  We will return to 

this issue below.  

Overall, we think Tables 2-5 provide strong evidence regarding the influence of particularism 

on the allocation decisions of legislators.  Whether we use PCSE's with fixed effects or without the 

unit effects, or if we use random effects with robust standard errors; whether we estimate the most 

parsimonious plausible model or one with a broader set of controls, including a model that includes 

education spending to control for possible omitted variable bias, the effects of parindex on various 

indicators of illiteracy rates is positive even as parindex does not effect the level of government education 

spending.  Observationally, this is consistent with the presence of efficiency losses due to incentives to 

cultivate a personal vote. 

INSERT TABLES 4 AND 5 HERE. 

 We next turn to an investigation of the constituent parts of the index to see which of these 

are doing the explanatory work in the previous set of models.  We estimate equations using the same 

education-related dependent variables, but instead of using parindex, we insert Ballot, Pool, and Vote 
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separately and then finally, we estimate their effects while controlling for the others.  To save space, 

we present only the results that are estimated with fixed effects and PCSE's, but again, our results 

are stable across the various specifications.  Table 6 shows results very much consistent with what 

we observed in Table 2; no indicator of particularism is correlated with education spending.  As we 

see in Table 7 however, Pool and Vote seem to account for the most of the positive correlation 

between parindex and illiteracy that we found in Tables 3-5.  Both of these variables are positive 

throughout all of the models and they generally reach conventional levels of significance.  The 

results for Ballot, are not as clear however.  The variable is positive when entered by itself, but 

negative when included with Vote and Pool.  The instability of the parameter weakens our confidence 

in the effect of this variable. 

INSERT TABLE 6 HERE. 

 In summary, we have found what we think are interesting and novel results.  The extent to 

which personal reputation should matter in election campaigns has no noticeable effect on overall 

education spending, but it does correlate positively with illiteracy rates.  We obtain the strongest 

results for this conclusion when we use parindex, but there is also evidence to this end when we use 

the constituent parts of that index; Pool and Vote seem to have the most explanatory power.  These 

results hold across a variety of measures of illiteracy (not shown here) and are robust to estimations 

using panel-corrected standard errors with fixed effects, models without those unit dummies and 

estimation with random effects. Including a broader set of control variables does not change the 

results and our results hold when we estimate a particularly parsimonious specification.  Finally, the 

results do not change whether we use a rigid or lax definition of democracy (Polity Score > 0).  In 

fact, there is evidence that the marginal effect of parindex is larger with stricter definitions of 

democracy, which suggests that the institutions and rules that make up the index gain more salience 

as political competition increases.   
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Auxiliary Models 

 Having established the basic patterns in the data, we turn now to some auxiliary models that 

can help us tease out in more detail the mechanisms at work in the relationship between the 

personal vote and illiteracy.  A useful way to gauge the accuracy of the hypotheses in this paper is to 

assess the marginal effect of education spending on illiteracy rates throughout the range of the 

parindex variable.  Our priors are that education spending will generally have a negative effect on 

illiteracy rates.  Indeed, as we see in Model 6 of Tables 4 and 5, education has a significantly negative 

effect on adult illiteracy rates.  But if our hypotheses are correct, then we might reasonably expect 

that parindex reduces the magnitude of that negative effect.  When electoral institutions induce 

legislators to value personal reputations rather than party reputations, legislators will allocate 

spending toward pork projects or programs that benefit narrow, politically-salient segments of 

society.  Therefore, even as these narrow groups may stand to benefit from education spending, the 

larger populace will not and education spending's marginal effect on illiteracy will be smaller at high 

values of parindex.   This line of argumentation calls for an interaction term between education 

spending and parindex.  Such estimates are presented in Models 1 and 2 in Table 8.  Following the 

advice in Franzese and Kam (forthcoming) and Brambor, Clark and Golder (2006), we also plot the 

marginal effect of education spending on the various illiteracy variables over the range of parindex, 

which is displayed in Figures 2 and 3.11  In the figures, the solid line represents the marginal effect of 

education, while the dotted lines are the 95% confidence intervals around that marginal effect.  

Figure 2 presents the results from the equation estimated with PCSEs and fixed effects, Figure 3 is 

from the random effects model. 

INSERT TABLE 8 HERE 
                                                 
11 We use the STATA code developed by Brambor, Clark, and Golder (2005) to generate these and all marginal 

effect graphs in this paper. 
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INSERT FIGURESS 2 AND 3 HERE 

 The results in Figure 2 and 3 confirm the argument.  The marginal effect of education 

spending is negative throughout the range of parindex as our priors would suggest, but parindex seems 

to mute the effect substantially.  At the highest levels of the index, the marginal effect of education 

spending on illiteracy is virtually 0.  Similarly, we observe that, as parindex increases, our standard 

errors becomes too large to reject the null hypothesis of no marginal effect of education spending 

on illiteracy rates.  We take the decreasing marginal effect of education spending on illiteracy as 

evidence of efficiency losses from incentives to cultivate a personal vote.  We also want to point out 

that that since over 40% of our data have values of parindex above 1 (where the positive marginal 

effect seems to reach statistical significance in Figures 2 and 4), we can be confident that these 

results relate to a large swath of countries and not just a few extreme examples.   The relevant 

histogram is in Figure 4.   

INSERT FIGURE 4 HERE 

 Next, we investigate the marginal effect of the index across the range of democracy. We saw 

earlier that the coefficient on parindex was increasing with stricter definitions of democracy, now we 

investigate more rigorously the effects of parindex at increasing levels of democracy.  We argue that 

greater levels of democracy should magnify the effects of incentives to cultivate a personal vote 

since competition is stiffer and public policy is more likely to determine the outcomes of elections 

than in countries at lower levels of democracy (but above the threshold of being a dictatorship).  In 

countries at lower levels of democracy, competition may exist, but elections need not be exceedingly 

free or fair.  Rather, corruption at the polls, not to mention laws that often regulate what 

competition does exist, mean that incumbents have a substantial advantage over their rivals at the 

polls and hence public policy is less likely to dictate election outcomes.  But, as the level of 

democracy increases, incumbents have to rely more on policies and performance and less on these 
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other mechanisms to retain power.  What this suggests is that where elections are relatively freer and 

fairer, electoral rules and institutions and the public policy incentives they generate should take on 

greater relevance.  More precisely, according to this line of thought, it should be the case that the 

marginal effect of parindex on illiteracy is significantly positive in relatively democratic polities, while 

not so at lower levels of democracy.   

We estimate the relevant models and display the results in Models 3 and 4 in Table 8 and  

Figures 5 and 6 and the histogram of Polity scores is in Figure 7.   The results are noteworthy.  

Regardless of whether we use PCSEs with fixed effects or random effects, greater levels of 

democracy tend to increase the marginal effect of political particularism on illiteracy.  At low levels 

of democracy, we cannot reject the null hypothesis of no effect of parindex on illiteracy, but with 

increasing competition (i.e., increasing levels of democracy), the effect is not only positive, but it is 

increasingly positive with greater levels of democracy and attains statistical significance.   

INSERT FIGURES 5-7 HERE. 

 The conclusions from the two previous sets of estimations reveal some interesting trends.  

First, incentives to cultivate a personal vote diminish the effectiveness of education spending at 

reducing illiteracy in the population.  As we just saw however, these effects might be sharpest at very 

high levels of democracy.  In other words, the results of Figures 5 and 6 imply that insofar as 

parindex reduces education spending’s marginal effect, it will most likely occur only at high levels of 

democracy where political competition bestows additional salience to electoral institutions.  We 

would like to test this logic more rigorously.  Doing so requires we interact the three variables, 

education spending (lagged 1 period), democracy, and parindex and estimate the marginal effect of 

spending as both democracy and the incentives to cultivate a personal vote change.  We estimate just 

such a model displaying the output in Models 5 and 6 of Table 8. Figures 8 and 9 present the results.   
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Each figure shows three lines, which represent the marginal effect of education spending on 

illiteracy at three different values of parindex. The solid line is parindex at a value of 0, the dotted-

dashed line is the index at 1, and the dashed line is the index at its maximum value of 2.  The stars 

above some parts of some of the lines indicate that the marginal effect of education spending at the 

level of democracy reaches statistical significance at the 95% confidence level.  The figures reveal 

some interesting relationships.  First, the marginal effect of education is only statistically significantly 

negative at relatively high levels of democracy.  In fact, for levels of democracy less than 6 we 

cannot reject the null hypothesis that education spending has no effect on illiteracy rates.  At higher 

levels of democracy however, the marginal effect is clearly negative, consistent with expectations, 

and the effect is increasingly negative with larger values of democracy.  More democratic countries 

do indeed tend to provide more of this public good, a result consistent with the theories of Lake and 

Baum (2001) and Bueno de Mesquita, Siverson, Smith and Morrow (2004), both of which argue, 

albeit through different mechanisms, that democracies should place a high value on the economies 

of scale associated with public goods.   

The second interesting observation apparent from these figures is that the extent to which 

democracy magnifies the negative effect of education spending on illiteracy itself is conditional upon 

the incentives to cultivate a party or a personal vote.  Using Figure 8, compare, at high levels of 

democracy, the solid and dashed lines, which represent respectively the marginal effect of education 

spending on illiteracy at parindex values of 0 and 2.  When parindex equals 0, (the solid line), there are 

greater incentives to cultivate a party vote and we argue this should oblige legislators to place a 

greater premium on the economies of scale associated with public goods.  The figures support this 

interpretation.  The marginal effect of education spending on illiteracy has the largest negative effect 

when parindex equals 0.  In other words, education spending buys the most improvement in literacy 

rates in the population when there are strong incentives for a party vote.     By contrast, the dashed 
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lines represents the greatest incentives to cultivate a personal vote.  Not only is the marginal effect 

less negative at this value of the index, it is not statistically significant either, which is to say that 

where there are strong incentives to cultivate a personal vote, we fail to reject the null hypothesis 

that education spending in democratic countries vote reduces illiteracy.  Figure 9, tells a similar story 

with estimates using the random effects specification.   

To summarize the results of the three term interaction models, we found the following. 

1. At high levels of democracy education spending has a statistically significant 

negative effect on illiteracy and this effect becomes more negative with increasing 

levels of democracy. 

2. However, also at high levels of democracy, electoral institutions that determine the 

incentives to cultivate a party versus a personal vote become more salient. 

Speciically, greater incentives to cultivate a personal vote reduce the marginal effect 

of education spending on illiteracy.  This finding is consistent with what we would 

expect to observe if incentives to cultivate a personal vote lead to deadweight losses, 

corruption, and legislators willing to forgo economies of scale related to public 

goods in an effort to distribute pork to politically important constituencies.   

 

CONCLUSION 

Our aim in this paper is to better understand the way in which electoral and party systems 

affect public goods. To understand this relationship we need to look not only at how incentives to 

cultivate a personal vote shape spending decisions, but also whether/under what conditions those 

decisions affect the public goods outcomes we ultimately care about. In our attempt to examine the 

levels, composition, and effects of spending we have focused on education spending and illiteracy. 

Our core findings can be summarized as follows.  First, we find no relationship between our 
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measure of particularistic incentives and the level of education spending. Nor do we find that 

personal vote systems spend systematically more in general than party vote systems. Second, 

particularism is positively related to the illiteracy—the higher level of particularism in personal vote 

systems is associated with greater illiteracy. Third, particularism dampens the marginal effect of 

increased education spending on illiteracy and at its highest levels particularism completely 

undermines the positive effects of increased education spending on literacy. Finally, the modifying 

effect of particularism on education spending is strongest when electoral competition is most 

meaningful—namely, at higher levels of democracy. 

 There are several intriguing questions worth exploring in future work. To begin with, do the 

patterns we observe in education policy appear in other areas as well, for example health or 

infrastructure?  Could we more directly observe actual forms of spending that would allow us to 

track the differences in form of spending in personal and party vote systems? At present we can say 

that the spending and illiteracy results are consistent with our theory but we do not directly observe 

the way in which education budgets are allocated. To do so we would detailed need data on how 

allocations within the education budget. We are currently exploring the feasibility of collecting such 

data. Finally, it would be work exploring further the differences in the way each component of 

parindex affects illiteracy.  
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    Variable |       Obs        Mean    Std. Dev.       Min        Max 
-------------+-------------------------------------------------------- 
        year |       823        1978       2000 
   ed. spend |       536    4.107858    1.665261    1.00013   11.40336 
  illiteracy |       823    2.439511    .9313688   .1856494   4.363099 
         gdp |       819    8.431571    .7819279    6.22059   10.01971 
      growth |       818    3.546211    4.534625  -16.22611    26.1393 
-------------+-------------------------------------------------------- 
       trade |       806    4.109492    .5621884   2.513363   5.315858 
  population |       823     16.0254    1.762928   11.96394   20.72078 
     revenue |       823    23.48781     9.83032   1.053615   61.86324 
        frac |       788    .6044547    .2021832          0          1 
      polity |       764    7.793194    2.216737          1         10 
-------------+-------------------------------------------------------- 
    parindex |       823    .8701405    .6935105          0          2 
      ballot |       823    .7515277    .6110848          0          2 
        pool |       823    .8573731    .9188108          0          2 
        vote |       823    1.001521    .8311487          0          2 
      system |       822    1.008516    .9665164          0          2 
-------------+-------------------------------------------------------- 
         enp |       789    1.069335    .6094398          0   4.941642 

 
 

Table 2:  Estimated Effects of Parindex on Education Spending 
 
  (1)  (2)  (3) 
Estimation:  PCSE, fe  PCSE  re., robust 
LDV  0.711  0.892  0.769 
  (0.056)***  (0.028)***  (0.043)*** 
L.GDP   0.215  0.060  0.184 
  (0.124)*  (0.041)  (0.085)** 
L.GDP growth 0.001  0.011  0.003 
  (0.007)  (0.006)*  (0.008) 
L.Population 0.326  -0.017  -0.030 
  (0.502)  (0.020)  (0.064) 
L.Openness (log) -0.309  -0.085  -0.199 
  (0.170)*  (0.082)  (0.165) 
L.Revenue 0.015  0.013  0.018 
  (0.008)*  (0.004)***  (0.008)** 
Regime Type 0.007  -0.023  -0.008 
  (0.022)  (0.016)  (0.018) 
Fragmentation -0.534  -0.118  -0.313 
  (0.228)**  (0.135)  (0.205) 
Parindex  -0.151  0.013  -0.005 
  (0.142)  (0.055)  (0.102) 
Constant  -5.910  0.487  0.630 
  (7.976)  (0.613)  (1.365) 
Observations 411  411  411 
Countries  49  49  49 
Standard errors in parentheses    
* significant at 10% level; ** significant at 5% level ; *** significant at 1% level  
L.X = 1-period lag of variable X; PCSE = panel-corrected standard errors; fe = fixed effects; re = random effects; robust = robust 
standard errors   
 
 
 
 
 

Table 3:  Estimated Effect of Parindex on Illiteracy  
 
   (1) (2) (3) 
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   PCSE,fe  PCSE re, robust 
LDV   0.999 0.998 0.999 
   (0.003)** (0.001)** (0.001)** 
L.GDP    -0.001 -0.006 -0.002 
   (0.001) (0.001)** (0.001)** 
L.GDP growth  0.000 0.000 0.000 
   (0.000) (0.000) (0.000)* 
log_L.Revenue  0.000 0.001 0.000 
   (0.001) (0.001) (0.001) 
Regime Type  0.000 0.001 0.000 
   (0.000)* (0.000)** (0.000)* 
Fragmentation  0.001 0.001 0.001 
   (0.001) (0.002) (0.001) 
L.Population  -0.003 0.001 0.000 
   (0.003) (0.000)** (0.001) 
Parindex   0.002 0.001 0.003 
   (0.000)** (0.000)** (0.001)** 
Constant   0.035 -0.013 -0.016 
   (0.056) (0.007) (0.017) 
Observations  728  728 728 
Countries   62 62 62 
Standard errors in parentheses    
* significant at 5% level; ** significant at 1% level    
L.X = 1-period lag of variable X; PCSE = panel-corrected standard errors; fe = fixed effects; re = random effects; robust = robust 
standard errors   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4:  Stability of Substantive Effects Between Parindex and Total Illiteracy Using PCSEs & Fixed Effects 
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  (1) (2) (3) (4) (5) (6) (7) (8) (9)  
  pcse, fe pcse, fe  pcse, fe  pcse, fe  pcse, fe  pcse, fe  pcse, fe  pcse, fe  pcse, fe   
LDV  1.000 1.000 0.999 0.999 0.999 1.002 0.999 0.999 0.999    
  (0.003)** (0.003)** (0.003)** (0.004)** (0.003)** (0.005)** (0.004)** (0.003)** (0.004)**    
Revenue  -0.001 0.000 0.000 0.000 0.000 -0.001 0.000 0.000 0.000  
  (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)  
Pop  -0.003 -0.004 -0.003 -0.004 -0.003 0.001 -0.004 -0.005 -0.004  
  (0.003) (0.003) (0.003) (0.003) (0.003) (0.005) (0.003) (0.003) (0.003)  
Parindex  0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.005  
  (0.000)** (0.000)** (0.000)** (0.000)** (0.000)** (0.001)** (0.000)** (0.001)** (0.001)**  
Fragmentation  0.002 0.001 0.001  0.001 0.001 0.001 0.001  
   (0.001) (0.001) (0.001)  (0.001) (0.001) (0.002) (0.002)  
Regime Type  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000  
   (0.000)* (0.000)* (0.000)* (0.000)* (0.000)** (0.000)* (0.000) (0.000)  
L.GDP growth   0.000 0.000 0.000 0.000 0.000 0.000 0.000  
    (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)  
L.GDP     -0.001 -0.001 -0.001 -0.002 -0.001 -0.001 -0.001  
    (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)  
Parl/Pres     -0.001         
     (0.001)         
ENP      0.000        
      (0.000)        
L.Education Spending     -0.001     
       (0.000)*     
 Constant  -0.011 0.037 0.035 0.048 0.034 -0.026 0.062 0.083 0.077  
  (0.045) (0.056) (0.056) (0.058) (0.056) (0.077) (0.072) (0.074) (0.083)  
Sample:  Polity>0 Polity>0 Polity>0 Polity>0 Polity>0 Polity>0 Polity>3 Polity>5 Polity>7  
Obs.   823 733 728 728  729 498 691 606 496  
Countries    69 62 62 62 62 54 60 55 44  
 
Standard errors in parentheses            
significant at 5% level; ** significant at 1% level 
L.X = 1-period lag of variable X; PCSE = panel-corrected standard errors; fe = fixed effects; re = random effects; robust = robust 
standard errors   
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Table 5:  Stability of Substantive Effects Between Parindex and Total Illiteracy Using Random Effects 
 

   (1) (2) (3) (4) (5) (6) (7) (8) (9) 
   re, robust re, robust re, robust re, robust re, robust re, robust re, robust re, robust re, robust 
(LDV)   1.001 1.001 0.999 0.999 0.999 0.998 0.999 0.999 0.998 
   (0.001)** (0.001)** (0.001)** (0.001)** (0.001)** (0.001)** (0.001)** (0.001)** (0.001)** 
L.Revenue  -0.001 -0.001 0.000 0.000 0.000 -0.001 0.000 0.000 0.000 
   (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) 
L.Population  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
   (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Parindex   0.002 0.003 0.003 0.003 0.003 0.002 0.003 0.003 0.005 
   (0.001)** (0.001)** (0.001)** (0.001)** (0.001)** (0.001)** (0.001)** (0.001)** (0.001)** 
Fragmentation   0.001 0.001 0.001  0.001 0.001 0.001 0.001 
    (0.001) (0.001) (0.001)  (0.002) (0.002) (0.002) (0.002) 
Regime Type   0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 
    (0.000)* (0.000)* (0.000)* (0.000)* (0.000)** (0.000)* (0.000) (0.000) 
L.GDP growth    0.000 0.000 0.000 0.000 0.000 0.000 0.000 
     (0.000)* (0.000)* (0.000)* (0.000)* (0.000) (0.000)* (0.000)* 
L.GDP      -0.002 -0.002 -0.002 -0.004 -0.002 -0.002 -0.003 
     (0.001)** (0.001)** (0.001)** (0.001)** (0.001)* (0.001)* (0.001)* 
Parl/Pres      0.000      
      (0.001)      
ENP       0.000     
       (0.000)     
L.Education Spending      -0.001    
        (0.000)**    
Constant   -0.033 -0.028 -0.016 -0.016 -0.016 0.009 -0.022 -0.013 -0.009 
   (0.017)* (0.017)* (0.017) (0.017) (0.017) (0.020) (0.018) (0.016) (0.020) 
Observations  823 733 728 728 729 498 691 606 496 
Countries   69 62 62 62 62 54 60 55 44 
Standard errors in parentheses          
* significant at 5% level; ** significant at 1% level   
L.X = 1-period lag of variable X; PCSE = panel-corrected standard errors; fe = fixed effects; re = random effects; robust = robust 
standard errors   
        

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 6:  Components of Parindex and Education Spending 
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  (1) (2) (3) (4) (5) (6) (7) (8) 
  PCSE, fe PCSE, fe PCSE, fe PCSE, fe re robust re robust re robust re robust 
LDV  0.725 0.725 0.723 0.722 0.768 0.768 0.766 0.767 
  (0.056)** (0.056)** (0.055)** (0.056)** (0.043)** (0.044)** (0.043)** (0.043)** 
L.GDP  0.225 0.227 0.237 0.250 0.162 0.149 0.152 0.145 
  (0.122) (0.122) (0.122) (0.125)* (0.083)* (0.085)* (0.083)* (0.085)* 
GDP growth -0.001 -0.001 -0.001 -0.001 0.001 0.002 0.002 0.002 
  (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) 
L.Population  0.116 0.122 0.076 0.052 0.027 0.031 0.029 0.041 
  (0.481) (0.471) (0.477) (0.485) (0.068) (0.072) (0.069) (0.072) 
L.Revenue  0.349 0.371 0.340 0.353 0.429 0.441 0.443 0.432 
  (0.205) (0.200) (0.206) (0.201) (0.193)* (0.197)* (0.195)* (0.194)* 
polity2  0.003 0.006 0.009 0.017 -0.007 -0.010 -0.009 0.001 
  (0.021) (0.022) (0.022) (0.024) (0.020) (0.018) (0.018) (0.021) 
frac  -0.546 -0.606 -0.585 -0.633 -0.369 -0.408 -0.396 -0.438 
  (0.219)* (0.233)** (0.219)** (0.231)** (0.196)* (0.207)* (0.198)* (0.209)* 
ballot  -0.101   0.182 0.045   0.236 
  (0.165)   (0.208) (0.130)   (0.184) 
pool   -0.095  -0.067  -0.038  -0.040 
   (0.070)  (0.067)  (0.065)  (0.075) 
vote    -0.125 -0.169   -0.044 -0.129 
    (0.104) (0.135)   (0.077) (0.107) 
Constant  -1.819 -1.983 -1.436 -1.498 -1.828 -1.706 -1.697 -1.893 
  (5.800) (5.702) (5.800) (5.756) (1.445) (1.377) (1.419) (1.426) 
Observations 411 411 411 411 411 411 411 411 
Countries   49 49 49 49 49 49 49 49 
Standard errors in parentheses         
* significant at 5% level; ** significant at 1% level         
L.X = 1-period lag of variable X; PCSE = panel-corrected standard errors; fe = fixed effects; re = random effects; robust = robust 
standard errors   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 7:  Components of Parindex and Illiteracy Rates 
 
   (1) (2) (3) (4) (5) (6) (7) (8) 
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   pcse, fe pcse, fe pcse, fe pcse, fe re, robust re, robust re, robust re, robust 
LDV   0.999 1.000 0.999 0.999 0.999 0.999 0.999 0.999 
   (0.003)** (0.003)** (0.003)** (0.003)** (0.001)** (0.001)** (0.001)** (0.001)** 
L.GDP    -0.001 -0.001 -0.001 -0.001 -0.002 -0.002 -0.002 -0.002 
   (0.001) (0.001) (0.001) (0.001) (0.001)** (0.001)** (0.001)** (0.001)** 
L.GDP growth  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
   (0.000) (0.000) (0.000) (0.000) (0.000)* (0.000)* (0.000)* (0.000)* 
L.Population  -0.004 -0.003 -0.003 -0.003 0.000 0.000 0.000 0.000 
   (0.003) (0.003) (0.003) (0.003) (0.001) (0.001) (0.001) (0.001) 
L.Revenue  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
   (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Regime Type  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
   (0.000) (0.000) (0.000) (0.000) (0.000)* (0.000)* (0.000)* (0.000) 
Fragmentation  0.000 0.001 0.001 0.001 0.000 0.001 0.001 0.001 
   (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Ballot   0.001   -0.003 0.001   -0.004 
   (0.001)   (0.001)** (0.001)   (0.002)* 
Pool    0.001  0.001  0.001  0.001 
    (0.000)**  (0.000)  (0.000)**  (0.001) 
Vote     0.002 0.003   0.002 0.004 
     (0.001)** (0.001)**   (0.000)** (0.001)**  
Constant   0.050 0.032 0.041 0.028 -0.015 -0.016 -0.017 -0.013 
   (0.056) (0.056) (0.056) (0.056) (0.016) (0.017) (0.016) (0.016) 
Observations  728 728 728 728 728 728 728 728 
Countries   62 62 62 62 62 62 62 62 
Standard errors in parentheses         
* significant at 5% level; ** significant at 1% level   
L.X = 1-period lag of variable X; PCSE = panel-corrected standard errors; fe = fixed effects; re = random effects; robust = robust 
standard errors   
       
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 8:  Interaction Models 
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   (1) (2) (3) (4) (5) (6) 
   PCSE, fe re robust  PCSE, fe re robust  PCSE, fe re robust 
LDV   1.002 0.998 1.003 0.998 1.002 0.998 
   (0.005)** (0.001)** (0.005)** (0.001)** (0.005)** (0.001)** 
Ed. Spending  -0.001 -0.001 -0.001 -0.001 0.001 0.001 
   (0.000)** (0.000)** (0.000)* (0.000)** (0.001) (0.001) 
Parindex    0.001 0.001 -0.001 -0.001 -0.001 -0.001 
   (0.001) (0.001) (0.001) (0.002) (0.003) (0.003  
Polity   0.000 0.001 0.000 0.000 0.001 0.001 
   (0.000)** (0.000)** (0.000) (0.000) (0.000)* (0.000)* 
Ed. * Parindex   0.000 0.000 -- -- -0.001 0.000 
   (0.000)* (0.000)* -- -- (0.001) (0.001)  
Parindex * Polity  -- -- 0.000 0.000 0.000 0.000 
   -- -- (0.000)** (0.000)* (0.000) (0.000) 
Ed. * Polity   -- -- -- -- 0.000 0.000 
   -- -- -- -- (0.000) (0.000)* 
Ed. * Parindex * Polity  -- -- -- -- 0.000 0.000 
   -- -- -- -- (0.000) (0.000) 
L.GDP   -0.003 -0.004 -0.003 -0.005 -0.003 -0.005 
   (0.001) (0.001)** (0.001) (0.001)** (0.001) (0.001)** 
GDP growth  0.000 0.000 0.000 0.000 0.000 0.000 
   (0.000)* (0.000)* (0.000) (0.000)* (0.000)* (0.000)* 
L.Population   -0.001 0.000 0.001 0.000 -0.001 0.000 
   (0.005) (0.001) (0.005) (0.001) (0.005) (0.001) 
L.Revenue   -0.001 -0.001 -0.001 -0.001 -0.002 -0.001 
   (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
frac   0.001 0.001 0.001 0.001 0.002 0.001 
   (0.001) (0.002) (0.001) (0.002) (0.001) (0.002) 
Constant   0.035 0.011 -0.024 0.014 -0.001 0.012 
   (0.072) (0.020) (0.075) (0.019) (0.075) (0.019) 
Observations  498 498 498 498 498 498 
Countries    54 54 54 54 54 54 
Standard errors in parentheses       
* significant at 5% level; ** significant at 1% level       
L.X = 1-period lag of variable X; PCSE = panel-corrected standard errors; fe = fixed effects; re = random effects; robust = robust 
standard errors   
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Figure 2 
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Figure 3 
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Figure 4 
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Figure 5: 
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Figure 6:   
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Figure 7: 
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Figure 8: 
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Figure 9: 

*************************************

*****************************************

-.0
01

5
-.0

01
-.0

00
5

0
.0

00
5

.0
01

M
ar

gi
na

l E
ffe

ct
 o

f E
du

ca
tio

n 
S

pe
nd

in
g

0 2 4 6 8 10
Regime Type

Estimation: Random Effects
* indicates significance at the 95% level

Marginal Effect of Ed. Spending on Illiteracy as Democracy and Parindex Change

 
 

 

Page 42 of 43 



Appendx 
 

 
variable name   description 
------------------------------------------------------------------------------- 
year            Year 
 
Ed. Spending    Public spending on education, total--% of GDP (WDI) 
 
Illiteracy      Illiteracy rate, adult total, %of people ages 15 and above (WDI) 
 
GDP           GDP per capita, PPP—current international $ (WDI) 
 
GDP growth      GDP growth--annual % (WDI) 
 
trade           Trade--% of GDP (WDI) 
 
population      Population, total (WDI) 
 
revenue         Current revenue, excluding grants--% of GDP (WDI) 
                 
fragmentation   Prob two random deputies will be of different parties (DPI) 
                 
polity          polity score; -10 to 10 (Polity4) 
 
parindex        Index of political particularism for lower house; average of ballot,  

   pool, and vote 
                                 
ballot          deg of party control over access to and position on ballot; lower  

   house (WGPS) 
                                
pool            sharing of votes across candidates of same party; lower                   
     house (WGPS) 
              
vote            candidate or party-specific voting; lower house (WGPS) 
 
system          2-Parliamentary, 1-Assembly-elected President, 0-Presidential (DPI) 
                                 
enp        effective number of parties in legislature 
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