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Abstract 

The growth of the federal budget deficit, the increasing national debt, and the resulting 

issues with the federal budget fueled a heated debate during the 2010 election.  However, a 

significant portion of this debate was in regards to less than one percent of the total budget: 

earmarks.  Many politicians from both parties campaigned heavily on reducing, or even 

eliminating, this extra spending.  This leads one to question the significance of earmarks in the 

American political system, and more specifically, their effects on the reelection of a member of 

Congress.  Using empirical analysis of newly available data, I examine the effects that earmarks 

have on the electability of incumbent members of Congress.  Also, given the importance of 

campaign finance in elections, I analyze the effects of earmarks on the amount of money raised 

by incumbent members of Congress.  The results indicate that 2010 voter behavior was 

determined by key political variables such as district voting preferences and vulnerability, not 

earmarks.  This study finds that earmark expenditures, although a contentious issue, did not have 

a statistical influence on either reelection odds or the ability for an incumbent to finance their 

campaign in the 2010 election. 
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I. Introduction 

In his 2010 State of the Union Address, President Obama said, “If a bill comes to my 

desk with earmarks inside, I will veto it” (Green, 2010).  Both Democrats and Republicans 

echoed this sentiment across the country in the 2010 election season that followed.  Given the 

emphasis placed on earmarks, one would expect that eliminating them would significantly 

reduce the size of the federal budget.  However, that is not the case.  Earmarks, in total, make up 

less than one percent of the federal budget directly controlled by Congress (Sullivan, 2010).  

This statistic is surprising for many because of the emphasis placed on earmarks within the larger 

debate about the federal budget and deficit reduction during the 2010 election cycle.  The 

disproportionate amount of attention given to earmark spending relative to the larger federal 

budget leads one to question the role of earmarks in the political process.  The answer to this 

may be that even though they are relatively small, earmarks still have an impact on not only the 

ability for incumbent members of the U.S. House of Representatives to fund their campaigns, but 

also their likelihood of being reelected.   

An earmark is special legislation inserted into a bill that directs federal money to a 

particular local project that is not necessarily related to the over-all bill itself.  It is the way in 

which members of Congress direct federal resources (U.S. tax dollars) to specific regions of the 

country.  Until recently, reliable data on earmark spending has been virtually unavailable.  In 

2007, Congress passed new disclosure rules requiring members to identify every earmark that 

they sponsored (Stratmann, 2010).  This change came after Congressman Randy Cunningham of 

California was convicted and sent to prison for taking bribes in exchange for passing certain 
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defense appropriations earmarks. The 111th Congress (January 2009 to January 2011) is the first 

full session of Congress in which earmark data was required to be disclosed.  Combined with 

data from the 2010 General Election, it is finally possible to take comprehensive look at the 

influence earmark spending has on campaign finance and elections.  This is important because it 

is now possible to answer the question of whether or not our politicians spend federal money in a 

way that directly influences their own future electoral prospects.  

Since this new earmark data was made available, a handful of related works have been 

published that examine whether or not earmarks influence political behavior.  Many of them 

limit the scope of their research to specific types of earmarks opposed to a more comprehensive 

analysis. Additionally, they do not control for economic variables that could have in influence on 

the election.  Finally, regional characteristics are not necessarily taken into account.  Different 

geographic regions in the United States have different dominant industries, resources, and values 

systems.  These differing characteristics might motivate politicians to bring home earmarks that 

match the specific tastes and preferences of the districts they represent. These factors, as well as 

relevant political variables are controlled for in this study. 

A similar study by Levitt and Snyder (1997) examines the impact that bringing home 

federal money had on the electoral results for members of Congress.  They find that an additional 

$100 per capita in spending is worth two percent of the popular vote.  However, Levitt and 

Snyder analyzed all federal spending.  This paper only looks at earmarks.  Earmarks are a special 

type of federal spending in that they are discretionary funds that get targeted to smaller, more 

localized areas of the country.  Unlike a vast majority of federal spending, politicians, 

essentially, get to pick and choose where and how earmark money gets spent.  One could expect 

political significance associated with earmark allocation because earmarks entail federal 
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spending within a congressperson’s district that goes beyond what may already be expected by 

the constituents, such as Medicare funding or farm subsidies.  However, at the same time, one 

could also question whether or not the voting public is able to recall all of the earmarks, or lack 

thereof, that their congressperson brought home when they are casting their vote. 

One author’s findings, Stone (2008), suggest that earmarks may not have any positive 

electoral implications.  In her book, The Samaritan’s Dilemma: should Government Help Your 

Neighbor?, she finds that even though a democracy can be considered, “A pact to help each 

other” (Stone, 2008, p. 292), many Americans neglect this notion. Instead, the prevailing 

American sentiment is that if a group or individual wants something accomplished, they must 

accomplish it on their own (Stone, 2008, p.281-292).  This could imply that with respect to 

earmarks, voters may not give any precedence to the federal money their incumbent 

congressperson brought home to help fund district-specific initiatives. 

Implementing ordinary least squares and logit regression analysis, the results show that 

earmark spending does not have a noticeable impact on campaign contributions to incumbent 

members of the U.S. House of Representatives, or a noticeable influence on their likelihood of 

being reelected.  This paper is structured in a way that first reviews related literature, then 

analyzes the preliminary data and builds models for both campaign fundraising and incumbent 

re-electability.  Finally, the results are presented, analyzed, and interpreted. 

 

II.  Review of the Literature 

 Political outcomes are not necessarily easy to predict.  Political behavior, in particular, 

involves a number of human factors that can be difficult to quantify.  Social scientists 

nonetheless have built a variety of empirical models to explain what factors influence campaign 

contributions and election results.  To date, there are only a handful of academic articles which 
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examine earmarks specifically.  This is because reliable data on earmark expenditures has only 

recently been made available. 

 This study is most similar to Stratmann (2010).  Stratmann tests the effect that earmark 

sponsorship in 110th Session of Congress (2007-2008) had on the likelihood of a legislator being 

reelected.  The dependent variable in his model is the percentage of the popular vote that the 

incumbent candidate received in the general election.  This is modeled as a function of the 

natural logarithm of the total dollar value of earmarks sponsored by a member of the U.S. House 

of Representatives (House).  Stratmann’s results imply doubling the earmarks an incumbent 

brought home increases that incumbent’s vote share 5% to 6.8%, or 1% for every increase of $10 

million.  His results also show that incumbents benefit more from earmark sponsorship closer to 

the election than from the actual earmark money that had already been spent in the district.  In 

other words, earmark sponsorship close to an election improves the likelihood of being elected 

more so than actually bringing the money home (Stratmann, 2010). 

 Stratmann’s model has an intuitive design with results that are easy to interpret.  

However, there are also ways in which the model can be improved upon in future research.  First, 

vote percentage is not necessarily the best way in which to measure electoral outcome.  Other 

studies, such as Carey, Neimi and Powell (2000), propose that using a dummy variable to denote 

a win or a loss is better.  The percentage outcome of an election is determined by a number of 

factors that are difficult to control for, such as the type of people that show-up to vote.  Besides 

that, the margin of victory does not matter nearly as much as simply winning the election.  

Whether a candidate wins by 30% of the vote or 0.3%, the election outcome is the same and 

should be treated as such in an analysis of electability. 
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 Furthermore, Stratmann only assesses the total dollar amount of sponsored earmarks and 

does not take different types of earmarks into account.  Only analyzing the total dollar amount of 

earmarks assumes that certain types of earmarks, like those for agriculture projects, have the 

same effect on incumbent electability as earmarks for military projects.  Additionally, Stratmann 

does not control for regional differences.  Ignoring regional differences presumes that those 

agriculture and military earmarks have the same impact in the inner city as they do in the rural 

countryside.  This is contrary to the results found by Besley and Case (1995).  Their non-earmark 

related study illustrates that geographical region matters with respect to policy decisions.  Besley 

and Case (1995) explains that policy decisions made by states are influenced by policies 

implemented by their neighboring states.  Thus, controlling for regional differences may be an 

important part of an empirical model that attempts to explain political behavior. 

Another study, Rocca and Gordon (2010) also shows that political behavior is influenced 

by geographic characteristics.  Their results indicate that as the percentage of veterans increase in 

a district, so did defense-oriented earmarks and defense-oriented PAC contributions.  The same 

held true if there was a military base within the district.  Surprisingly, however, the percentage of 

military personnel in the district did not appear to be a significant influence.  This shows that the 

composition of the electorate matters when it comes to earmark spending.  Rocca and Gordon’s 

research only analyzes one type of earmark expenditure (defense-orientated earmarks).  This 

leaves further room for inquiry as to how other types of earmarks are allocated and how they 

impact incumbent electability. 

 Martin (2010) tests the effect earmarks have on the voting behavior of House members.  

Martin’s results show that as earmarks increase, a legislator’s apparent willingness to vote in-line 

with their home district’s preferences decrease.  For example, in a Democrat-controlled House of 
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Representatives, for every additional earmark dollar that a Republican member brought home, 

the more likely that said Republican was to vote for other Democrat bills.  Although that 

Republican’s constituents may want him or her to vote against the Democrats’ bills, the 

Democrats are the ones who allow that Republican to bring home earmark money.  This causes 

the Republican in question to increase his or her willingness to side with the opposing party who 

controls the legislative agenda, than with their own constituents.  This phenomenon also became 

more common in as incumbent tenure increased in the sample.  Like Stratmann (2010) and 

Rocca and Gordon (2010), Martin’s study does not address various types of earmarks and the 

effects that they may have on a district or regional level. 

 Engstrom and Vanberg (2007) examines whether or not party leaders allocate earmarks to 

advance the over-all electoral goals of the party.  Their results show that in both chambers of 

Congress, the majority party members received more earmarks than their counterparts in the 

minority.  Additionally, they find that there was a strong relationship between electorally 

vulnerable members and the number of earmarks that they received. This suggests that party 

leadership targets earmarks to their party’s most vulnerable members.  Thus controlling for the 

vulnerability of a candidate is important in an empirical model that relates to political behavior.  

Finally, by looking only at the number of earmarks sponsored Engstrom and Vanberg essentially 

assume that a $100,000 earmark for water conservation has the same value as a $7,100,000 

earmark for a military operations facility.  This does not take into account the tastes and 

preferences in different regions across the country.  

 All four of these studies seem to assume that economic conditions do not influence voter 

behavior.  Their models do not control for economic variables that could have an impact on 

election outcomes or campaign contributions, such as per-capita income and unemployment rate.  
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Furthermore, they also appear to ignore the money spent to influence the election result.  None of 

the models include variables to control for money spent by non-campaign groups, or even the 

campaigns themselves.  With as much money that is spent in American politics, one would 

imagine that money spent during a campaign would have some impact on the election results.  

Controlling for these additional factors may show that the significance of earmarks found in 

previous research is simply a coincidence because the models may have suffered from an omitted 

variable bias. 

 This study builds upon the work that has already been done with respect to this newly 

available earmark data.  Unlike previous literature, it controls for differences in voting behaviors 

across regions of the country, factors in various measures of earmarks, and includes important 

economic variables that could impact voter behavior.  Like the previous studies, it still controls 

for political important factors.  However, by including various regional and earmark 

specifications, as well as key economic variables, it provides a more comprehensive look at how 

earmarks impact incumbent campaign contributions and electability across congressional 

districts in the United States. 

 

III.  Data 

 Data Sources 

The data for this study came from a number of sources.  Data on earmarks were obtained 

from the 2009-2010 Taxpayers for Common Sense (TCS) Earmark Database compiled by the 

Taxpayers for Common Sense (Tax, 2011).  Their database contains a comprehensive listing of 

all of the earmarks sponsored in both chambers of Congress and includes descriptive information 

for each earmark. 
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Campaign finance data came from the Federal Election Commission (FEC) (House, 

2011).  They provide data on campaign contributions with respect to individuals, PACs, parties 

and candidates, as well as total campaign disbursements.   

Economic data was gathered from two sources.  State quarterly unemployment rates 

came from the U.S. Department of Labor’s Bureau of Labor Statistics (Databases, 2011).  

Quarterly state personal income, measured as the sum of all income received by individuals 

living within the state, was obtained from the U.S. Department of Commerce’s Bureau of 

Economic Analysis (Bureau, 2011).  

The U.S. House of Representatives website provided the political data for individual 

members of Congress (State, 2011).  This included their tenure, party, and gender.  State 

population data was gathered from the U.S. Department of Commerce’s Census Bureau 

(American, 2011).  The Cook Political Report published the Cook Partisan Voting Index (Cook, 

2011).  This index measures the partisan tendencies of all congressional districts.  Finally, data 

on political spending from outside sources was compiled by the Center for Responsive Politics 

(Outside, 2011).  This data included the sum of the non-campaign funds spent both against, and 

in support of, congressional candidates. 

Sample Specification 

This study only analyzes the U.S House of Representatives (House).  If the U.S. Senate 

were included in this study, additional control variables would have to be included in the 

statistical models.  These additional variables would be needed to control for differences in the 

size of each Senator’s constituency, the staggered nature of the elections in which only one-third 

of the Senate membership are elected at one time, as well as additional time spent in office (six-

year terms opposed to two).  The House, on the other hand, is comprised of members who 
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represent roughly the same number of constituents, are elected at the same time, and serve for the 

same number of years.  Also, unlike the Senate, there are only two parties represented in the 

membership.  Representatives are either Republicans or Democrats; there are no third-party 

incumbents serving in the House. 

Incumbent House members were dropped from the sample if they did not run for 

reelection in 2010.  Members who did not run for reelection would not have campaign 

contribution data for a House race in 2010, and their earmarks would not necessarily be 

transferable to the individual who ran in their place.  Also excluded were any members who did 

not serve a full two-year term.  There were ten members who were sworn in after the 111
th

 

Congress began.  This handful of representatives was eliminated because they did not have the 

same amount of time in office as the rest of the sample, which could have had an impact on their 

ability to request or sponsor earmarks.   

The remaining 383 members left in the sample were assigned a dummy variable for party 

(Republican or Democrat), officeholder gender (male or female), and one of nine geographic 

regional classifications, as shown in Figure 1.  Besley and Case (1995) supports the significance 

of geography.  The study shows that political policy preferences in an electoral district mirror 

those of their neighboring districts.  Their study examined tax-setting and incumbent vote 

seeking as a “yardstick competition.”  They found that voters make comparisons between tax 

rates in neighboring electoral jurisdictions and tend to vote in-line with those neighboring 

jurisdictions.  This suggests that regional political preferences do exist and should be controlled 

for in a political model. 

Spline regression variables were generated for tenure to highlight changes in incumbent 

performance, behavior, and abilities given the length of a member’s time in office.  The knots 
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were placed at 8 and 21 years and were chosen based on changes in the shape of the probability 

density curve of tenure as shown in Figure 2. 

Earmarks were classified into ten types according to bill in which they were included.  

Alphabetically, they are: 

• Agriculture, Rural Development, and Food and Drug Administration (FDA) 

• Commerce, Justice, and Science 

• Defense 

• Energy and Water 

• Financial Services 

• Homeland Security 

• Interior 

• Labor, Health and Human Services (HSS), and Education 

• Military Construction 

• Transportation, Housing, and Urban Development. 

 

The “Defense,” “Homeland Security,” and “Military Construction” earmark variables were 

consolidated into one variable, “Defense and Homeland Security Related Earmarks,” because 

they all are for similar projects. 

Preliminary Data Analysis 

Preliminary analysis of the raw data suggest that: a) the incumbent’s party, b) whether or 

not they represent a vulnerable district, c) their gender, and d) the geographical region of their 

district are important determinants of the amount of campaign contributions they receive and 

their ability to win reelection.  A variety of differences are observed when the earmark 

descriptive statistics at the aggregate level are compared to those for the smaller specifications or 

“slices of pork.”  These differences suggest that simply analyzing earmarks in terms of the total 

or aggregate amount is insufficient.  Additional analysis of earmarks in terms of the types of 

earmarks that members of Congress bring home appears to be essential to a comprehensive 

analysis of their electoral impact. 
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When it comes to campaign contributions, Democratic incumbents were more successful 

at receiving PAC contributions in 2010, as Table 1 shows.  At the national level, Democrats 

averaged 25% more PAC contributions compared to Republicans.  Both Democrat and 

Republican incumbents in vulnerable districts received roughly the same amount of PAC 

contributions (see Table 2).  A district is considered “vulnerable” if: a) the district does not have 

a dominant partisan preference (a partisan voting index between -1 and 1), or b) the incumbent is 

of a political party opposite that of the district that he or she represents.  When compared to safe 

districts, both vulnerable Democrats and Republicans took in almost twice the amount of PAC 

contributions as their safer counterparts. 

Gender comparisons indicate that male incumbents average an additional 10% in PAC 

contributions compared to females.  However, respect to both gender and party, male Democrats 

received the most, followed by female Democrats, then male Republicans, and lastly female 

Republicans. 

Democrats in the 2010 Election were also slightly more successful at receiving 

contributions from individuals (see Table 3).  Nationally, Democratic incumbents averaged 

$828,094, while Republicans averaged $807,809.  When individual contributions were separated 

between vulnerable and safe districts, vulnerable Democrats averaged about 12% more 

contributions that vulnerable Republicans.  It is interesting that “safe” Democrats, on the other 

hand, averaged about 12% fewer contributions than “safe” Republicans (see Table 4). 

In terms of gender, female incumbents averaged 15% more individual contributions 

compared to males.  Republican women averaged the most, followed by Democratic men, then 

Democratic women, with Republican men averaging the least.  These differences in the raw 

contribution data may indicate that gender plays a role in soliciting certain campaign funds. 
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The purpose of all of these campaign contributions, in theory, is to help the candidate 

who received the funds to win reelection.  Individuals and PACs donate to political campaigns, 

in general, to help influence the outcome of the election.  The reelection outcomes are shown in 

Table 5.  Only one incumbent Republican in the sample lost his reelection bid.  The percentage 

of Democratic incumbents who won reelection, however, varied greatly across the sample. When 

broken down by geographic region, there were very different electoral outcomes for the 

Democrats.  The reelection outcomes ranged from 57% reelected to 97% reelected across the 

various regions.  This further suggests that the physical area in which a person lives may have an 

influence on which candidate they vote for.  

Among the vulnerable districts, only 32.3% of vulnerable Democrats won reelection, 

compared to 96.3% of “safe” democrats (see Table 6).  This implies that the vulnerability of a 

district also has an impact on electoral outcomes. 

A similar percentage of men and women were reelected, about 86% of each gender.  

However, within the Democratic Party, female Democrats fared slightly better than their male 

counterparts, 81% of Democratic women were reelected compared to 77% of Democratic men. 

This study examines the impact of earmarks on campaign contributions and electoral 

outcomes.  In terms of total earmark dollar amounts, Democrats at the national level averaged 

more than Republicans, as shown in Table 7.  This comparison is the same between Democrats 

and Republicans in both vulnerable and safe districts, as Table 8 shows.  However, Republican 

incumbents in vulnerable districts averaged more earmarks than Republicans in safer districts, 

while vulnerable Democrats averaged fewer earmarks than their safer counterparts.  With respect 

to gender, female Democrats averaged the most earmark dollars, while female Republicans 
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brought home the least.  Male Democrats brought home less than Democratic women, but more 

than Republican men.  Republican men also brought home more than Republican women. 

When earmarks were disaggregated by type, differences were observed between 

Republican and Democrat members, male and female members, vulnerable and safe districts, as 

well the geographic regions (see Appendix tables A & B).  The degree at which the earmark data 

differs between the various specifications may suggest that non-earmark political variables, 

which are much more consistent in the sample, better indicate incumbent campaign contributions 

and the odds of an incumbent being reelected.  Furthermore, the variability in the raw earmark 

data implies a need to concentrate and account for different types of earmarks.  This also 

suggests that political factors may influence earmark spending in various areas.  Thus political 

variables appear to be important to control for in the model.  

It is also interesting to note that regardless of whether the variable in question is PAC 

contributions, individual contributions, electoral outcome, or total earmark dollar amounts, 

similar relationships exist among particular geographic regions.  In general, the Sagebrush, 

Southwest and Farm Belt Regions, show similar relationships in their raw data, although the 

magnitudes may differ slightly.  This is also true for the Deep South and Mid-Atlantic regions as 

a group, as well as the Midwest, Great Lakes, New England and West Coast regions.  This 

suggests that the mere geographic region in which a candidate is running for election has an 

impact on the contributions they receive and their electoral outcome. 

 

IV. Empirical Specification 

 To examine the full impact of earmarks on electability, two empirical models must be 

constructed.  The first is a model with respect to campaign contributions for incumbent 

candidates in the U.S. House of Representatives (House).  One could imagine the possibility of a 
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member of Congress directing earmark money back to the district with the hopes of receiving 

campaign contributions in return.  After all, a lack of campaign funds can be an obstacle if one is 

trying to win an election.  The second model is with respect to the probability of a House 

incumbent being reelected.  Once again, it could be expected that that a member of Congress 

directs earmark money home with the foresight that it may give constituents an incentive to vote 

for his or her reelection.  These two models could also be related.  An increase in contributions 

could result in an increase in electability. 

Earmark Influence on Campaign Contributions 

 To estimate the impact earmarks had on campaign contributions in the 2010 General 

Election, the following function was estimated using ordinary least squares (OLS): 

!"#$%&'()%'#$*+, - ./ 0 12+ 0 34+ 0 56+ 0 7+. 

CONTRIBUTIONSi represent incumbent campaign contributions in the i
th

 district and are 

specified in three different ways.  The first specification is total campaign contributions, which 

encompasses all contributions that an incumbent’s congressional campaign received from all 

sources for the 2010 General Election.  The second contribution specification is Political Action 

Committees (PACs), which are contributions from non-party, non-campaign affiliated, political 

groups (Federal, 2008).  These PACs could be sponsored by a myriad of interests, like 

corporations or labor groups.  The third specification for contributions is individual campaign 

contributions, which includes only contributions donated by individual people.  Finally, E 

corresponds with the economic variables, P refers to the political variables, and 6 embodies the 

various earmark specifications by amount and type. 

 The Federal Election Commission has five classifications of campaign contributions.  

They are contributions from PACs, contributions from individuals, contributions given by 
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political parties, contributions given by the candidates, and an “other” category that captures 

unique contributions that do not necessarily fall within the definitions of the other four 

categories.  Figure 3 shows the breakdown of the average total campaign contributions for each 

region with respect to these five campaign contribution categories. Individual and PAC 

contributions account for almost all of the campaign contributions in each region of the sample.  

The other three FEC contribution categories, political party, candidate and “other” contributions, 

are minuscule by comparison.  They are not analyzed individually for that reason.  This study 

looks at contributions from PAC and individual contributions separately because together they 

account for over 95% of total contributions, on average, and one could imagine that the 

motivations behind an individual person contributing to a campaign are quite different from 

those of a large political organization. 

 The economic control variables (E) consist of the by-state quarterly unemployment rate 

and by-state quarterly per-capita income for the second quarter of 2010.  Data from this 

particular time period was chosen because it was the economic information available to voters at 

the time when they made their voting decisions.  To normalize the differences in population 

across states, the state personal income variable was divided by that state’s population to create a 

per-capita state personal income variable1. 

The political variables (P) include the spline for tenure, the dummy variable that indicates 

Republican Party, the partisan voting index, the dummy variable that indicates a vulnerable seat 

or a toss-up district, as well as the dummy variables that control for the differences across the 

nine specified geographic regions.  Of the nine regions, the Midwest was dropped to serve as the 

base case.  It was chosen because it is in the middle of the country and is traditionally 

stereotyped as being “politically moderate” or “average.”  

                                                 
1
 Data at the district level would be preferred.  However, at the time of this study it was not readily available. 
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The partisan voting index (PVI) is a discrete variable measuring how strongly a 

congressional district leans in favor of one political party.  The larger the magnitude of the PVI, 

the stronger the district leans toward one party.  For example, if two districts have a PVI of 25, 

one in favor of the Democratic Party and the other in favor of the Republican Party, the 

Democratic-leaning district would lean as strong to the Democratic Party as the other would to 

the Republican Party.  The PVIs were modified so that the “Democrat-leaning” index values 

were expressed as negative numbers.  This was done so that the PVI could be interpreted as one 

variable, opposed to one variable for how “Democrat” a district is and another for how 

“Republican.”  This single variable in the sample ranged from -41 to +29, with a zero-value 

indicating that the district did not lean toward one party or the other.  As the value of the PVI 

variable increases, the district becomes less Democratic and more Republican with respect to 

voting preferences.  Additionally, a “vulnerable district” dummy variable was created to identify 

“swing” districts and the most vulnerable incumbents.  This is defined as a district with a PVI of 

one, negative one, zero, or a district in which the incumbent was of the opposite political party as 

what the PVI indicated.  In other words, to be classified as a “vulnerable district,” either the 

district is a “swing” district (PVI of one, negative one, or zero), or the incumbent has opposite 

partisan preferences of the district that he or she represents2. 

 For each specification of CONTRIBTUIONSi, the model is estimated multiple times.  The 

estimations use various measures of the earmark variable,!". They include:  

• The total dollar amount of all earmarks sponsored 

• The average dollar amount per earmark sponsored 

• The total number of earmarks 

                                                 
2
 If an incumbent candidate is in a vulnerable district, it would be expected that more money would be contributed to 

and spent on their reelection campaign.  Additionally, if an incumbent is vulnerable, he or she would likely spend 

more time and legislative resources to secure earmark money for their district.  Thus, earmark money can be used as 

a proxy for effort.  
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• The total number of earmarks broken down by the eight types 

• Each of the eight types of earmarks individually. 

 

Estimating the equation multiple times with different specifications of the earmark variable 

enables the model to account for various ways in which earmarks, or “pork,” is distributed, or 

“sliced,” for a congressional district.  !" represents the stochastic term, which is assumed to be an 

independent and identically distributed normal error.  A Breusch-Pagan/Cook-Weisberg test for 

heteroskedasticity is performed for each regression.  If heteroskedasticity is detected, the model 

is re-estimated to include a correction for robust errors. 

Earmark Influence on Incumbent Re-electability 

 A logit model is used to estimate the impact earmark spending has on the odds of an 

incumbent member of the House being reelected.  It is as follows: 

#$%&'"( ) * + ,-" + ./" + 01" + 23" + 45" + 6" 

where WINi is a dichotomous variable which is equal to one if the incumbent candidate won 

reelection, and zero otherwise.  E, P, and 17correspond with the same economic, political and 

earmark variables as in the previous CONTRIBUTIONSi function.  Additionally, the variable D 

represents the total disbursements of the incumbent House member’s reelection campaign.  In 

other words, it is the total amount of money spent by the campaign to win the election.  Finally, 

O is the variable for net outside spending.  It is defined as the difference between the amount of 

money spent by outside sources in support of the incumbent candidate and against the incumbent 

candidate.   

O is included because in every election there are various outside sources that may have 

an impact on the outcome.  These sources could include labor unions, special interest groups or 

grassroots organizations.  These outside sources spend money, independent of the candidate, to 

influence the election outcome in line with their views. To create a measure of outside spending 
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that is easier to compare across congressional districts, the variable for outside spending against 

the incumbent was subtracted from the spending in favor of the incumbent.  This captures the net 

amount of outside money spent to influence an election’s outcome.  A negative value would 

represent more money being spent against the incumbent, while a positive value represents more 

outside money being spent in support of the incumbent. 

 !" represents the stochastic term.  Given that the dependent variable is dichotomous, it is 

assumed to follow a logistic distribution and be symmetrically distributed around zero. 

 

V. Results 

 The following subsections discuss the results of both the OLS regressions that estimate 

campaign contributions and the logit regressions that estimate the odds of incumbents winning 

reelection. These results are related to one another, and thus have to be discussed together.  This 

section begins with an analysis of earmarks with respect to their influence on both PAC and 

individual campaign contributions.  Next, the political factors are examined, and then the 

economic factors.  Finally, the net outside spending variable included in the reelection odds 

model is interpreted.  Table 9 shows the estimation results for PAC contributions, Table 10 the 

estimation results for individual contributions, and Table 11 the results for the estimation with 

respect to the odds of being reelected. Total Contributions was also one of the specifications for 

the CONTRIBUTIONSi variable that was estimated.  The total contribution results are not be 

discussed here because the relationship between PAC and individual contributions are not only 

more interesting, but combined, these two differing contribution sources make up, on average, 

over 95% of total contributions.  For the interested reader, the total contribution results are 

reported in Table 12. 
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Earmarks 

Earmarks showed no statistical impact on an incumbent House member’s ability to raise 

campaign funds or the likelihood that he or she was reelected.  This was regardless of how the 

“pork” was “sliced3,” by: (a) total amount (Column 1, Tables 9 and 10), (b) per-unit dollar 

amount (Column 2, Tables 9 and 10), or (c) type of earmark (Columns 4-9, Tables 9 and 10).  

The results disprove the stereotype advanced by popular press and political pundits that 

politicians use taxpayer-funded earmarks to influence their future electoral prospects.  This can 

be further explained by analyzing previous research on Political Action Committees (PACs) and 

lobbying efforts. 

Column 1 in Table 9 shows that for every $1 million dollar increase in total earmark 

dollars, incumbents could expect an average increase of $60 of PAC contributions.  However, 

this result is not statistically significant.  In fact, in regards to PACs, earmarks appear to have no 

statistical impact on the amount of contributions to incumbent congressional campaigns.  A study 

by Hall and Wayman (1990) indicates that the way in which a representative votes is less 

important than their willingness to advance the PAC’s ideology.  PACs do not have legislative 

resources of their own, thus they contribute to like-minded Congressmen and women to 

encourage them to allocate their legislative resources in line with the PACs interests (Hall and 

Wayman, 1990).  Beyond this, earmarks do not matter.  After all, a PAC is traditionally larger 

than any individual congressional district, thus it would be expected that the money that 

                                                 
3 Tables 9, 10, 11, and 12 show some variables that change from statistical significance depending on how the 
earmark variable was specified.  This always occurred when the Financial Services earmark variable was included as 
an explanatory variable in the campaign contribution specifications.  This variable consistently had a positive slope 
coefficient.  The significance of this particular earmark variable could be due to the difficult economic situation that 
the country was in during the 111th Congress and the large amount of attention that bills pertaining to financial 
services received.  Neither the campaign contribution models nor the reelection likelihood model had any coefficient 
sign changes between the different specifications of the regressions.  The occasional change to statistical 
significance for a variable given a change in the earmark specification could simply be attributed to district tastes 
and preferences that research simply is not able to adequately quantify at this time. 
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members of Congress bring home to their particular districts does impact the amount of money 

that they receive from PACs. 

In a related study, Hall and Deardorff (2006) show that when lobbying activities are 

controlled for, PAC contributions are shown to have little direct effect on a legislator’s effort.  

Securing earmarks does take legislator effort.  They further find that PACs contribute the most to 

lawmakers who already agree with them, rather than those who are undecided.  Rather than 

working to influence as many lawmakers as possible, PACs appear to purchase lobbying access 

to encourage already issue-friendly legislators to advance their agenda in Congress (Hall and 

Deardorff, 2006).  In other words, PACs support members of Congress who have the same 

agenda.  Since PACs are not the representative’s constituents, the earmark money a member of 

Congress brings home is likely of little direct importance to them. 

Wright (1990) finds that lobbying efforts, not campaign contributions best explain 

congressional voting behavior.  Wright’s study indicates that PAC contributions are simply a 

good indicator of a future lobbying behavior.  PAC contributions do not “buy votes” in 

Congress.  Instead, they appear to purchase access to the politicians for the PAC’s lobbyists 

(Wright, 1990).  Politicians cannot use earmarks to entice PACs to contribute to their campaigns.  

Rather, politicians need to make time for the PAC’s lobbyists after they are elected in order to 

continue receiving PAC contributions. 

With respect to individual contributions, earmarks also did not prove to be statistically 

significant for all but one specification.  Previous work by Gimpel, Lee and Kaminski (2006), 

sheds light on this result.  They study the sources of campaign contributions across the country 

and find that although regional voting trends may exist, there is a donor base in practically every 

neighborhood for both political parties.  In other words, regardless of how much money an 
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incumbent brings back to the district, there will still be supporters in that district to contribute to 

the incumbent’s campaign.  By providing evidence that earmarks do not have a statistically 

significant impact on individual contributions, this study complements the findings of Gimpel, 

Lee and Kaminski.  Their research shows that candidates can find at least some campaign 

contributions from individuals anywhere.  This study shows that earmarks do not necessarily 

encourage any additional contributions from individuals.  

Earmarks also do not have a statistical impact on the likelihood of an incumbent member 

of Congress being reelected.  In light of what was found above, it follows that if earmarks do not 

appear to influence political behavior in terms of campaign contributions, they are likely not to 

influence political behavior at the ballot box. 

Political Factors 

Both Partisan Voting Index (PVI) and the vulnerable district variable were statistically 

significant with positive coefficients for the PAC, individual and total contribution 

specifications.  Besley and Case (1995) support this result.  They show that incumbent behavior 

reflects voter tastes and preferences instead of the incumbent’s choices having an influence on 

voter behavior.  The more partisan a district leans, the larger the support base is likely to be for 

one particular political party.  This makes it easier for a candidate who fits that district’s tastes 

and preferences to collect contributions.  Recall that the PVI variable was constructed so that as 

the PVI increased the district leaned more in favor of the Republican Party.  The positive PVI 

coefficient is interpreted as roughly a $17,000 increase in total campaign contributions for every 

degree that a district becomes more Republican4.  This interpretation reflects how well the 

Republicans did in the 2010 Election.  After all, only one incumbent Republican in the sample 

lost his reelection bid.  

                                                 
4 Roughly $10,000 and $6,000 increase in PAC and individual contributions, respectively. 
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The positive coefficient on the vulnerable district variable indicates that candidates who 

appeared to have a more difficult reelection bid received more contributions, on average, than 

candidates in safer districts.  As Besley and Case (1995) point out, voters in a district are able to 

recognize how well a candidate matches the district’s tastes and preferences.  When an 

incumbent does not fit the district’s views, this too can likely be recognized.  If this is the case, 

the individuals and groups that want to keep the ill-fitting incumbent in office are likely to 

increase their contributions to provide additional assistance in the reelection campaign. 

Although PVI was a significant variable for contributions, it was not significant in the 

reelection odds model.  This result is expected.  The incumbent was already elected at least once, 

which means that he or she is already sufficiently aligned with the views of the voters.  As long 

as the district’s party preferences remain relatively the same between the 2008 and 2010 

elections, one would imagine that it would not further work to increase or decrease their odds of 

retaining the office
5
.  Vulnerable District did, however, make an incumbent’s reelection roughly 

0.05 times less likely.  These districts are highly competitive because either the incumbent’s 

ideology does not necessarily match that of the district, or the voter preferences in the district do 

not lean toward any particular party.  Given the apparent ease at which a district seems to elect 

those whom best represent their ideals, being a candidate that does not necessarily agree with the 

district he or she represents would most likely be put at a disadvantage.  

Both the contribution and reelection odds models showed interesting results with respect 

to tenure.  In the total and individual campaign contribution models, tenure has a negative, 

statistically significant coefficient for members who served less than eight years. Newer 

members of Congress do not have as long of a voting record as the members with a longer tenure 

                                                 
5
 This study only offers a snapshot of the 2010 General Election.  It would be interesting for further study to see how 

PVI impacts election likelihoods over multiple elections that span a substantial period of time. 
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(serving more than eight years).  This may make it more difficult for contributors to ascertain 

how the member may vote or what their political views actually are, making individual 

contributors, in particular, more hesitant to donate to their campaigns.  

If a member serves longer than eight years, however, there appears to be no statistical 

impact on the ability to earn individual campaign contributions.  Members with a longer tenure 

have been in office long enough for donors to have, in general, a good idea of who they are and 

where they stand on particular issues.  This, perhaps, makes donors more comfortable because 

they actually know who it is that their money is going to support. 

No tenure variable is shown to be statistically significant when PAC contributions are the 

dependent variable.  It is not surprising.  As previously explained, PACs are primarily concerned 

with ideology and support for their lobbying efforts.  A member of Congress’ ability to do this is 

not necessarily dependent on how long they have been in office. 

With respect to an incumbent’s likelihood of being reelected, tenure of less than eight 

years has a positive, statistically significant coefficient.  This indicates that newer members are 

approximately 1.62 times more likely to win reelection.  Like the contribution results, this could 

be due to how well the electorate knows the candidate.  The newer members of Congress do not 

have as large of a voting record as longer serving members.  Voters, being less familiar with the 

newer members, may have an easier time voting for their reelection.  This may run contrary to 

conventional wisdom, however, it could also be the case that voters are more likely to vote for a 

lesser known or lesser experienced incumbent, opposed to a challenger who, comparatively, may 

have no previous legislative reputation and even less experience as an officeholder.  Also, at the 

same time, incumbents who have served less than eight years may not have been in office long 

enough attract the kind of attention that could alienate some of their electorate. 



24 
 

Finally, with respect to geographical regions, the Southwest and the Deep South were 

both statistically significant for PAC contributions.  Gimpel, Lee and Kaminski (2006) also shed 

light on these findings.  Their study shows that Democrats tend to do better at collecting 

campaign funds from groups and in more densely populated areas of the country.  Not only are 

the Southwest and Deep South areas less densely populated, they have conservative leaning 

PVIs.  Thus, it is not surprising that incumbents from the Southwest and the Deep South receive 

roughly $165,000 and $145,000 less in PAC contributions, respectively. 

Economic Factors 

The unemployment rate was not shown to be statistically significant.  This could simply 

because statewide data was used.  This is because unemployment rate varies across the different 

districts within a state.  The positive, statistically significant coefficient for the per-capita income 

variable with respect to total and individual contributions, however, is not surprising.  As 

average income increases, it follows that the income available to give to campaigns would also 

increase. 

 Net Outside Spending 

 The net outside spending variable was used to capture the money that was spent by non-

campaign interests in favor of the incumbent candidate.  The estimation shows that for every 

$100 increase in net outside spending in favor of the incumbent, they become roughly ten times 

more likely to win reelection.  This is because the incumbent is benefiting from additional money 

and support that they do not have to use their campaign resources to obtain, and to which their 

opponent does not necessarily have access. 
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VI. Conclusion 

 Using newly available data on congressional earmarks, this study offers a comprehensive 

analysis of how earmarks impacted the campaign contributions received by incumbent members 

of the United States House of Representatives in 2010.  It also looks at how earmarks affected 

the likelihood that they would win their reelection bid.  The findings suggest that the impact of 

earmarks on contributions or reelection odds is insignificant. 

 This study reinforces previous research on campaign contributions and election 

outcomes.  The difference is that this research is done with respect to earmarks.  The findings 

indicate that, in general, earmarks are not statistically significant when included in a model of 

campaign contributions or reelection likelihood.  However, like the previous research, the 

political factors that were controlled for did show statistical significance. 

 After controlling for political factors, this study finds that in the 2010 election cycle a 

district’s PVI and its vulnerability had a significant influence on contributions from both political 

action committees (PACs) and individuals.  The raw data indicates that incumbents in vulnerable 

districts receive, on average, more campaign contributions.  This is also expressed in the OLS 

regression results.  They show that vulnerable district incumbents average roughly $312,000 

more in PAC contributions, and $240,000 more in individual contributions.  Additionally, with 

respect to the election outcomes, the raw data indicates a difference between vulnerable and safe 

districts.  Only about 42% of candidates in vulnerable districts were reelected, while the rate in 

safe districts was 98%.  This 56% disparity in the raw data is reflected in the logit reelection 

likelihood estimation results, which indicate that district vulnerability has a negative impact on 

an incumbent’s reelection odds. 
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 Previous research and the raw data indicate that Democrats are more successful in 

obtaining contributions from PACs and in areas of the country that have a higher population 

density.  This is reinforced by the PAC contribution estimation results. These results indicate a 

negative, statistically significant coefficient on the political party dummy variable (which 

identifies Republicans), as well as also show that incumbents in less densely populated regions 

(the Southwest and Deep South) receive fewer PAC contributions. 

 The tenure of an incumbent had an interesting influence on individual contributions and 

the likelihood of reelection.  The individual contribution estimation results show that incumbents 

who served less than eight years received roughly $57,000 less, on average, than their colleagues 

with greater tenure.  Given how relatively new they are to the office, individual contributors may 

be less willing to donate because of a lack of familiarity with the candidate’s background and 

views.  That being said, with respect to the likelihood of being reelected, there were positive 

odds associated with serving less than eight years.  Voters may be more likely to vote for a less-

experienced incumbent because they are not as familiar with the incumbent’s views or their 

smaller voting record.  Longer serving incumbents, on the other hand, may have been in office 

long enough to alienate, or at least lose favor with, some voters, that perhaps makes their 

reelection odds less certain. 

 This study, unlike the previous, also controls for economic variables.  The results show 

that the per-capita income coefficient is positive and statistically significant for both individual 

and total contributions.  Essentially, this indicates that as income for individuals increase, their 

disposable income likely increases as well.  When people have additional disposable income, 

they have more money to contribute to political campaigns.  The fact that per-capita income is 

also significant for the total contribution estimations should be expected because individual 
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contributions make up a large percentage of total contributions.  After all, as individual 

contributions increase, total contributions naturally increase as well. 

 Finally, net outside spending was included in the logit reelection likelihood estimations.  

The positive coefficient associated with the odds ratio indicate that as more non-campaign 

money was spent in favor of the incumbent candidate, without any additional money being spent 

on the challenger, the likelihood that the incumbent would be reelected increased.  The improved 

odds are likely because net outside spending captures the difference between outside spending on 

the incumbent and outside spending on the challenger.  As the magnitude of the variable 

increases, the disparity between money spent on the incumbent increases, giving them an 

additional financial advantage. 

With respect to earmark variables, the results of this study differ from the previous 

research done specifically on earmarks and federal spending.  Previous studies did find some 

significant relationships between earmarks, campaign contributions, and electoral outcomes.  

This is understandable, however, given that the previous that research did not account for a 

number of factors.   For example, the previous studies did not control for economic variables.  

These variables need to be included because economic circumstances have an impact on how 

individuals spend their money, and our politicians make decisions that have a great impact on 

those economic circumstances.  This study also uses the PVI, a better measure for identifying 

district voting preferences and vulnerable districts.  Both the PVI and vulnerable district 

indication are needed in the model to help differentiate between the types of constituents in the 

district and the political climate.  After all, the raw data indicate that politicians tend to send 

extra money to vulnerable districts in which the incumbent may need more electoral assistance.  

Finally, the wide degree of variance in the descriptive statistics of the earmark variables suggests 
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that they need to be disaggregated into “slices” and analyzed at both the aggregate and 

disaggregated levels for a comprehensive analysis, as this study does. 

 This study also invites further inquiry as to the incentives behind politicians putting forth 

the effort to bring home “pork.”  If the earmarks politicians bring home do not impact their 

fundraising ability or reelection likelihoods, it leads one to question as to why they have any 

motivation to bring home earmarks at all.  It could be the case that earmarks are brought home 

by politicians for reasons other than soliciting campaign contributions or improving their 

electability.  Perhaps earmarks are a way for politicians to boost their egos, or perhaps to 

compensate for not doing other official activities, such as constituent outreach or legislative 

activates.  It could be the case that politicians may not have to hold has many town hall meetings, 

march in as many parades, be as active on congressional committees, or author as much 

important legislation if they bring home enough “pork” to their constituents. 

Finally, due to the lack of data for multiple sessions of Congress, this study can only 

provide a snapshot of what influenced the 2010 General Election results.  Based on this study, it 

does not appear that our politicians spend federal earmark money in a way that directly 

influences their own future electoral prospects, and even if they tried, there is additional evidence 

that they would not receive any significant benefit from doing so.  However, after additional 

earmark data from future sessions of Congress is available, the apparent insignificance of 

earmarks may prove to only be true for a unique set of circumstances.  For example, earmark 

expenditures may be found to only be insignificant in midterm election years, or when the 

country is experiencing economic difficulties.  This additional research, however, has to wait 

until at least after the 2012 Election, if not later, in order to build on this early analysis of the 

political implications associated with earmark spending.  
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!"#$%&@2)A9(&"B +C-//6
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PGF93G9&'$()$(*D4 56-E>7
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LF3$3GF$%&P9(8FG9D .->/ .-E,/

'$()$(*D4 5E-?.7TT 5C-,67TT

U3#9(F"( /-=E +C->?6

'$()$(*D4 5,-.E7 5,-CC7

V$A"(H&QPPH&O +,-?C/ +6-E>>
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5,-/=7 5,-/,7 5,-=?7 5,-/?7 5,-/,7 5,-..7 5,-.,7 5,-.<7 5,-=67

EE<-..> EE.-?>/ EE/-E> EC?-..E EC.-6,= EE/-?,/ EE?-C6C EE.-<,< EE<-=.6

56-,/7 56-,.7 56-,.7 56-,=7 56-,=7 56-,.7 56-,/7 56-,C7 56-,/7

6,-6/? 6,-6CC 6,-EC< 6,-6?? 6,-/C. 6,-E?6 6,-CE. 6,-.6< ?-?><

5E-?=7TT 5E-??7TT 5E-??7TT 5E-<?7TT 5C-,<7TT 5C-,,7TT 5C-,C7TT 5C-,=7TT 5E-?67TT

EC/-/./ EC,-6. E.<-C6< E./-<,C E.,-6/E EC?-= E.C-??C EC<-C=> EC.->E6

5E-CE7T 5E-E>7T 5E-/C7T 5E-.C7T 5E-C?7T 5E-C<7T 5E-.E7T 5E-C=7T 5E-CC7T

+/=-.=. +/<-?E< +/C-6C6 +//-C?C +/>-=?6 +/>-=?C +/<-6>> +/>-,C< +//-,><

5E-=?7TT 5E->C7TT 5E-=C7TT 5E-/E7T 5E->67TT 5E->,7TT 5E->C7TT 5E-=.7TT 5E-=67TT

+6-/66 +6-6?/ +6-66E +E-C> +6-E6C +6-,.? +6-C=/ +6-.6C +E->CE

5,-6.7 5,-667 5,-6,7 5,-E67 5,-667 5,-6,7 5,-6C7 5,-6C7 5,-E/7
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5,-6E7 5,-6C7 5,-6C7 5,-E=7 5,-6/7 5,-,C7 5,-,67 5,-,=7 5,-6?7

+C-//> +,-CC? +?-=6> +6,-6?6 +C-E6< +E-,=6 +6-E>C +.-/>< +/-<E/

5,-,>7 5,-,67 5,-6<7 5,-6?7 5,-,=7 5,-,.7 5,-,C7 5,-,?7 5,-6E7

E>->?E E>-=.< E=-// E=-6?? E>-.E6 E=-?>? E=-,<C E=-=<C E=-<,>

5E-C<7T 5E-C<7T 5E-CE7T 5E-E.7T 5E-C/7T 5E-C.7T 5E-E<7T 5E-CC7T 5E-C.7T

+E?,->=/ +C,6->/C +E/>-E,C +E.>->,> +E<<-C> +C,6-/</ +E?>-6=? +E<.-=C/ +E<E-??

56-./7 56-.<7 56-C=7 56-6<7 56-..7 56-./7 56-.>7 56-C=7 56-.E7

+/EC-EC= +/E<-/C6 +/6C-=/= +/=6-6E? +/C6-CEE +/C?-/6. +/C<-<>C +/E>-// +/C=-6=/

56-..7 56-./7 56-.C7 56-.C7 56-./7 56-.=7 56-.>7 56-.,7 56-.=7

+CE6-<?. +CE6-?=< +CE>-E/ +C.6-=CE +CC, +CC=-??= +C..-/E> +CCC-<?C +CE?-E.

56-6.7 56-6.7 56-6=7 56-6/7 56-6=7 56-6>7 56-E,7 56-6=7 56-6/7
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E/6-EE E.6-/?> C<6-/?> C<C-?CC E/C-6.E E=.-,?= E<.->>< E<?->,< C,>-/.>
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M"))9(E9F&N2B#DE9F&O +J<-JJC

PED93E9&'$()$(*B4 5<-.,7

09A93B9&$3K&Q")9%$3K +,->JC +,-6J6
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5<-/.7 5<-I>7 5<-=.7 5<-JI7 5<-I>7 5<-IJ7 5<-C67 5<-II7 5<->.7
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5C-..7TT 5C-./7TT 5C-.67TT 5C-C.7TT 5C-I/7TT 5C-IJ7TT 5C-I,7TT 5C-IC7TT 5C-C.7TT
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+II-=.> +I=-6I. +I,-6=< +IC-.=I +I>-J=< +I>-<CI +I6-,>> +I/-J</ +IJ->/6

5J-<=7T 5J-J/7T 5J-,,7T 5<-6=7T 5J-JJ7T 5J-J,7T 5J-J>7T 5J-<.7T 5J-,I7T

I-<,I I-I,J I-/J. C-,J/ I-.>J I-C>J I-J>J I-<6, J-=>6

5,-J67 5,-C<7 5,-CJ7 5,-<>7 5,-C<7 5,-C<7 5,-C,7 5,-C,7 5,-</7

.-<,, .-.,< .-..6 I-6.> .-/II C-JJ< <-,IC C-J=/ I-66>

5,-JJ7 5,-JC7 5,-J.7 5,-C,7 5,-JI7 5,-<>7 5,-,/7 5,-<>7 5,-C<7

J<-.6/ JI-=,/ <C-,>I <J-<J. J<-6</ JJ-,>/ J=-C6I <6-/I. <>-.C>

5,-C=7 5,-.I7 5,-JJ7 5,-J,7 5,-C=7 5,-C67 5,-I,7 5,-C.7 5,-C,7

C<-J6J C<-C<> J6-=CJ J/-<66 C,-6>6 C,-<,6 J=-<JC C,-,<C C,-JC<

5J-<C7T 5J-<.7T 5J-,.7T 5J-J.7T 5J-<,7T 5J-,/7T 5<-6I7 5J-,/7T 5J-,=7T

+C6I-<</ +.,6-.,, +C.=-,C= +C<>-J6> +C6<-I/> +.,,->,C +.,6-=6C +C=C-,<. +C>6-==J

5<-/=7 5<->J7 5<-I<7 5<-I/7 5<-/>7 5<-//7 5<->.7 5<-I>7 5<-/J7

+/J.-CJ, +/J=-./= +/,>-IC, +/I>-JII +/CJ-IJ/ +/.J-,=. +/.C-C<= +/JC-,6J +/C>-=>J

5<-I67 5<-I67 5<-I>7 5<-I>7 5<-/<7 5<-/J7 5<-/C7 5<-IC7 5<-/J7

+.>6-J,, +.>/-/C< +.=C-./. +I,.-,J +.=>-/== +.6I-JJJ +IJC-.>= +.6J-<I, +.=C-6I=

5<-I>7 5<-I/7 5<-I67 5,-.J7 5<-I67 5<-/,7 5<-/67 5<-I67 5<-I>7

+J>I->6= +<==-=6> +J6J-I>< +JI/-CI=J +C,<-C<< +C<I-CI6 +C,J-6C6 +C<=-6=6 +J.J-CC.

5,-./7 5,-CJ7 5,-.67 5<-I,7 5,-I,7 5,-IC7 5,-I,7 5,-IC7 5,-.,7

+C=.-CI6 +C6C-=C. +C/>-,/> +C/,-=C. +C=I-I=/ +.<J-<=J +..I-I.J +.,.-<=I +C6=->/6

5<-/J7 5<-/I7 5<-/,7 5,-,67 5<-/J7 5<->C7 5<-=/7 5<-/I7 5<-//7

J>-/6. <.-/.= ..-C<6 C/-=6> C<-6,= J=-,I/ >-C., C6-<.> J/-.>=

5,-,>7 5,-,.7 5,-<J7 5,-/,7 5,-,=7 5,-,>7 5,-,J7 5,-<,7 5,-,>7

+JJJ->,< +JJ=-<<I +<6<-6<= +J<C-,/, +JJ<->./ +JJC-CC/ +JCC-<.I +J<=-C<< +JJ>-C<>

5,-//7 5,-/=7 5,-I=7 5,-J67 5,-//7 5,-/I7 5,-/67 5,-/I7 5,-/=7

+<=J->=> +<==-6=/ +<C.-I6C +<<J-JC/ +<//-C6= +<>J-<66 +<C=-6<I +</.-J6/ +</6-/><

5,-.=7 5,-.67 5,-C/7 5,-C=7 5,-..7 5,-..7 5,-C/7 5,-.C7 5,-..7

//C-,>6 /..-C6/ =C/->=I ==J-<JI //<-,6< /6<-C6J ><<-,/< ><J-=>C >..-C==

5,-6.7 5,-6<7 5<-<,7 5,-/>7 5,-6C7 5,-6>7 5,-667 5<-,,7 5<-,.7

X@B9(8$#D"3B C=C C=C C=C C=C C=C C=C C=C C=C C=C

G+BY2$(9K ,-<. ,-<. ,-<I ,-<J ,-<. ,-<. ,-<I ,-<. ,-<I
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