Money Can’t Buy You Love...
...But Can It Buy You a Public Office???

The Data
From the description of the original assignment:

The data set being analyzed is a financial summaty.S. campaign
finance contributions and spending for each 2-y@angressional
election cycle between 1993 and 2002. These dtdase published by
the United States Federal Election Commission,iaollide summary
information for every candidate for Congressiontiice (both the Senate
and House of Representatives). The data was dodedbirom:
http://www.fec.gov/finance/disclosure/ftpsum.shtml

Each row of data represents a single candidate mgfor office in the
given year (years are listed using the last yeahefelection cycle), and
contains information about contributions, expenchiy party affiliation,
state, congressional district (or none for the Sejaand outcome
(win/loss/runoff). The data set is fairly large ntaining over 9000 rows.
The only difference between the data set beingqhdivgou and the ones
on the FEC website is that we have concatenateal fdatmultiple
election cycles and added a year column, enablmgraumber of trend
analyses. As you'll undoubtedly notice, the datagbly
multidimensional, with a large number of columhke FEC website
includes a detailed description of each column.

But — you already knew that! A few observationd thia have are:

* The data seems to be somewhat “dirty”

0 The Total (contributions) $200-$499 field ranges1ir-$249457 to
$2480345

o The Total Indiv Contrib field ranges from -$728 6%#35885552

o ltisn’t clear how people can make negative contrdns (unless they
contribute a bill or something)

* An alternative explanation is that the data isectrbut we misunderstand the
semantics of the different fields. But the desaipthe FEC site seems to be very
straightforward for the Total $200-$499 field:

o0 This amount represents the sum of all individuatabutions received by
the campaign in amounts between $200 and $499.

* When we tried to sum the values for the differerdtcategories of individual
contributions, and compare them to the Total Ir@ontrib to look at proportions
of large vs medium vs small contributions, the ealwould not reconcile into
sensible values (often resulting some categoriesiatributions with negative
values)



* Because we either do not understand the sematrtihe Gelds, or the data is
inconsistent/dirty there were some hypothesiswheabriginally considered
testing, but found to require too much massagin@friginal data. As an
example, the large vs. medium vs. small indivicigadtributions mentioned
above had to be abandoned.

Tools Used
Spotfire
Tableau 1.5

The Hypotheses

Hypothesis #1
Candidates with the highest beginning cash amawititalso have higher greater
numbers of contributions over $750

“Are candidates actually able to “buy” money?”

Furthermore, we would speculate that the RepubRanty sees a higher occurrence of
this correlation than the Democratic Party, gives differences in trends and wealth
patterns between the two parties.

We first did a Scatter Plot of #3750+ Contributimessus Beginning Cash with red
mapping to the Republic Party and blue mappingp¢oDemocratic (see Figure 1). While
it appeared that there were more red circles atipiper end of both axes (more beginning
money and more numbers of donations), the diffexrevas not profound and there was
not an obvious correlation between Beginning Cash#$750+ Contributions. A large
part of this could be because many candidates Bd§nning cash, so testing the
hypothesis became more challenging.

However, plotting Beginning
Cash as a log scale made the
visualization much more interesting and
informative (see Figure 2). We scaled it
to ignore the candidates with $0
beginning cash and zoomed in on the
curve of interest. As Beginning Cash
values increased (on a log scale) the # of
750+ also increasquroportionately

A Figure 1: #3750+ versus Beginning Cash on a
Normal Scale in Spotfire




This suggests that those candidates with morarggarash do, in fact, attract
more donations whether it is because they arenmleding demographic environments
or because they are more resources to “buy” tleations.
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Figure 2: #$750+ versus Beginning Cash on a Log
Scale in Spotfire
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This is a gratuitous but entertaining image
demonstrating the importance of some
statistical outliers. It has nothing to do with
our hypothesis but it pretty solidly supports
our overall theme of money and power.

Figure 3: A visual comparison of #3750+
versus Beginning Cash on Normal and Log
scales using circles and lines in Tableau



Hypothesis #2
Greater expenditures will strongly correlate witinming an election.

“Can the election be bought?”

Some of the data is a little bit quirky! There brg “W” values and little “w” values to
represent wins and they are separated into unigluenais on the bar chart which is
clearly a mistake because they should all be reptagy a single “Win” column! The
same problem occurs in few select cases for “Lsusr|".

One of the challenges with testing this 7.
hypothesis was that the dataset did not prov| _
a single sum expenditure value for me to
easily chart expenditures versus wins and
losses. Instead, we looked at the various
relationships between different expenditure
breakdowns, including:

Non-Party Expenditures For
Non-Party Expenditures Against
Independent Expenditure For
Independent Expenditure Against

Figure 5

Party Independent Expenditures For

Party Independent Expenditures Against

Party Coordinated Expenditures

(see Figure 5)

This was particularly challenging becaus g g

we didn’t have a good grasp of the - s

implications of each of these different s -

categories so testing them involving a lot| == s

of trial and error testing. We also weren't l N = H
sure if we might find more interesting R S SO R

relationship looking at the Count, Sum, oi'
Average of these datasets. :

It turned out that the best way to visualiz{ | i
the information was to display it in four | e w—
different graphs (see Figures 6 and 7). | ‘= o
The interesting relationships, to us, Wereiire 6 ’

not in the differences between party,

independent, and non-party contributions, but ratthe total of these combined and how
that influenced overall results. In particular, ten of the three expenditure types FOR
the candidates were similar whether they won dr léswever, the sum of the three
expenditure types AGAINST the candidates showeddoager correlation. The more
money spent AGAINST a candidate, the more likebytivere to lose.
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Figure 7: Using Sums to compare correlation betweewins and Losses and Expenditures For and Against
Candidates

Since the total values spent FOR and AGAINST wery different, we also compared
the amounts of money spent to campagainstwinning and losing candidates,
respectively. Losing candidates had a total of 5,895 spent AGAINST them, while
winning candidates only had a total of $3,848,68&n¢ to against them. Winning
candidates faced only 76.4% of the amount expeadathst them as those who lost. On
the other hand, a total of $2,154,582 was spent E@Rlidates who lost and $2,210,186
was spent on candidates who won. The losing catedidaced only 2.5% less money
spent on them than the winning candidates. Thierdifice could easily be small enough
to be negligible, although we don’t know that fares However, given that the order of
difference between expenditures FOR and AGAINSIOiswhich is very large for a data
set like this, we would conclude that expenditgainst candidates are likely an
indicator for winning.

One of the most frustrating challenges we facedwlsng Tableau was that we wanted
to put Win and Loss on the y axis and display tifferént graphs vertically but we
couldn’t figure out how to do that! We searchedtlgh the menu for ways to change the
layout, which was a feature we had found in Spatfaut we couldn’t find it in Tableau.
We tried swapping rows and columns, which aligrieaht vertically but then put Win

and Loss on the x axis which defeated the purpbsdat we was trying to accomplish
(see Figure 8). Similarly, we tried manually switahthe categories by dragging the row



categories into the column categories and viceavieus that had the same result as just
swapping them. We didn't find a solution to thisiplem. It’s likely one exists and we
just never found it, but we spent more time tharfeltewe should have looking for the
solution.
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Figure 8: Using Tableau to swap rows and columns fisuccessfully)

Because we couldn’t figure out how to display thi@imation in the way we wanted, we
ended up displaying it in a different way, whichnied out to be equally interesting
because it caused me to develop an interesting @osop between the total amounts that
candidates chose to spend FOR their own campaigny@&GAINST others (see Figure
9). Overall, the total expenditures FOR more thambded that of expenditures

AGAINST. However, this was in large part becauseNon-Party expenditures also
reflected this same trend and there were far more Rarty expenditures than Party
Independent or Independent expenditures.
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Figure 9: Aligning graphs in Tableau to compare toal expenditures For and Against candidates

By lining the graphs up visually the way we did, were able to quickly make this
comparison. It isn’'t directly related to our origlrhypothesis, but it did provide a
compelling example of how important a role the posing and layout of the graphs
plays in how the data will be interpreted.



Hypothesis #3
Our third hypothesis is that incumbents have araathge in raising money. There are
many reasons why we may believe this to be true:
1) Incumbents are demonstrably more effective at cagnpay, having already
won their office
2) Incumbents are a known quantity to campaign dorarging established a
track record already by their time in office, s@opke “know what they are
buying” (perhaps because they've already boughesoefore!)
3) There may be some other biases in the systemltbatiacumbents to raise
money more effectively.

Ouir first analysis only goes so far as to seedfdhs a difference in the amounts of
money that incumbents and challengers are ablEde.n\We use a simple bar chart to

compare the average total receipts of challengensug incumbents versus open seats.
Average Reciepts of Challengers vs Incumbents vs Open seats -
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Figure 10: Money raised compared to position as cllanger, incumbent or for an open seat

What we see is an almost 7:1 difference betweeatbeage amount of money an
incumbent raises versus what a challenger raisesal®o see that for open seats, there is
significantly more money raised (roughly 3:1) comgubto challengers. Could this be
related somehow to the number of challengers vensusnbents in the dataset? A very
quick chart shows the counts for each type of entry
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Figure 11: Numbers of each type of entry - challergys, incumbents, open seats

We see that there is a roughly 3:1 ratio betweatiegers and incumbents. It isn’t clear
what this tells us — we might speculate that midtghallengers are competing for the
resources of those who are opposed to the incumBanwith a 3:1 ratio between the
number of challengers versus incumbents, and ealicybetween the average amounts
raised by challengers versus incumbents, it selatsricumbents still have access to
more money than all the challengers combined. Aamemation of the sources of
contributions broken down between challengers,mmments and open seats may prove
instructive.
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Figure 12: Average Contribution broken down by sizeand source for Challengers, Incumbents and
Open Seats

The relative proportions of many types (such adismadium and large individual
contributions) are similar. But what is very clé&athat incumbents have relatively huge
average contributions from corporations, non-cotetemon-party committees and
committees that are somehow (T/M/H Contrib) coneg¢bd the party. Because this
money comes from various groups, it would not lzeaurate to refer to them as “interest
groups”. We see that corporations and connectedrcttees are especially heavy
contributors to incumbents.



If we sum all the contributions that we’ve categed as “interest group” contributions
and compare them to total individual contributiathe relationship between incumbency,
fundraising and interest groups becomes espealkaéy.

Individual Contributions vs. Interest Group Contributions
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This graph shows that the proportion of money ¢buated to incumbents by interest
groups is much higher, being roughly 65% as mudhdigidual contributions, while
challengers’ special interest funding is only abi®4f6 of what they receive from
individuals. We also see that in contests for ageats, the proportional contribution by
interest groups is somewhere in between what inemtstand challengers receive.

$750+_BeginningCash_with_Incumbent

#$750+_BeginningCash_without_Incumbents

°
°
. -
°
°
*
., ° o * H °,
g w ° § o
2 [ ] L4 % N
o LI . .
o0 g ®
o".h ’OL ‘ o ® o0 S 0% ®
= oo ...I\k - . ¢ ° .0. °® hd
Joe u‘o * .m&n-f‘ Joe .‘. 4 .t.o &3“.0.0 ces c000 o

Eose

As we were exploring the dataset around differgpiokheses, we tried a scatterplot that
looked at large individual contributions versugtatg cash. The plot on the left shows
the number of large contributions versus startirgney, while the sparser plot on the
right is the same graph but without entries foumbents. While this plot was for
exploring another hypothesis, it also shows thatimnbents typically start with a lot more
money, and are also have a high number of largeithaal contributions.

Based on these graphs, it seems clear that thareagelation between incumbency and
the amount of money that can be raised (with ayadvantage going to incumbents).
Every category of contribution source is signifitgmigher on average for incumbents



than challengers. The other observation is that@st groups fund incumbents far more
heavily than challengers (and more so than in ielestfor open seats).

Hypothesis #4

Given the results from hypothesis #2, where wetlsaenegative campaigning seems to
be effective atlenyingvictory to an opponent, we speculate that spendimg
campaigning against candidates would trend upwardstime. We generated a bar chart
that for a column summed the different categorfasaney spent against candidates,
versus the year. What we found is that overalkgheas a downward trend in the total
money spent against candidates — with the notadglepe that during presidential election
years (1996 and 2000) there were notable spikeegative campaigning.

Money Spent on Negative Campaigning - Year

10263009

100000,

8000000-

E171640
6000000

4000000

Sum of Total Against

2215634 2095248

2000000

T 1996 T 1998 T 2000 T 2002
Year

Figure 13: Total money spent on negative campaigninversus year

During presidential election years, the amount ohey spent on negative campaigning
more than doubles. Could this be due to simplyri@wmore money during election
years? We look at the sum of Total Receipts ovee tio see what the trend is for the
overall amount of money candidates receive duriagtien years.

Sum of Total Reciepts by year
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Figure 14: Total receipts by election year

What we see is that the amount of money spent sigeamdidates doesn’t seem to match
up with the money that candidates receive. Whees dais negative campaigning money



come from? Breaking down the components of thedlTAgainst” column in figure 13
tells us a more intriguing story.
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Figure 15: Sum of money spent against candidates;ayiped by source of money over time

We see a dramatic drop in monies spent by theidated themselves, and the
independent monies spent by their party. Howewelependent and non-party monies
stay relatively constant (taking into account teaks during presidential election years).
In the 2000 election, the non-party monies actualtyeased by over 1/3 compared to the
previous presidential election year.

What seems to have happened is that candidateséhees have spent less
money on negative campaigning, but interest grtnvappe not backed off on the negative
campaigning, and in the 2000 election they actuaiyeased their negative campaigning

efforts.

As a final tie in between hypotheses 2, 3 andetpfier the following simple
chart that shows the relative amounts of moneytspenegative campaigning between
challengers, incumbents and for open seats.
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Figure 16: Money spent against a candidate brokenaivn by source

The chart shows that there is roughly twice ashmmoney speragainst
incumbents as there is spent against challengerthéface of it, incumbents seem to be
used as pifatafor negative campaigning — until we realize that aoalysis shows
incumbents have roughly seven times as much monhegallengers.

A more interesting story is who is paying for tiegative campaigning. About
50% of the money spent against challengers is thanfparty independent expenditures
against”. This is money spent by opposing politjzatties (presumably by the
incumbent’s party). Against the incumbent, we $e¢ over 75% of the money spent
comes from “Non-party” groups. For open seats, &erslatively large amounts of
money spent on negative campaigning, with 75% cdming from the opposing party
(“Party Independent”).

Incumbents are attacked by interest groups, aigles and open seats are
attacked by the opposing party.

The final observation on these analysis comes bt isnot represented in the
data. Looking at the columns reported by the FEE€hawve the following:

* Non-Party Expenditures For

* Non-Party Expenditures Against

* Independent Expenditure For

* Independent Expenditure Against

» Party Independent Expenditures For

» Party Independent Expenditures Against
» Party Coordinated Expenditures

The first 6 items have a breakdown of for/againstitoups not directly controlled by
the candidate. However the seventh item does n& &fr/againstbreakdown. There is



no smoking gun that shows how much money a careldiegctly coordinated or spent
on negative campaigning — only “independent” orrifparty” groups ever spend money
on negative campaigning. We can only know how nmaoiney was spent against a
candidate by relatively anonymous groups.

Analysis of the Tools

Overall, we preferred Spotfire to Tableau, feelingt it was easier to use and offered
more interactive functionality. It was also a meigually appealing software tool. In
Tableau, we liked being able to see the row andnenloptions on the left hand menu
and dragging them to the top row and column basssiraple and intuitive, however, the
color highlighting and scatterplot features andmow features made Spotfire a lot more
exciting to use!

Spotfire defaulted Party 1, the Democratic Parttheocolor red when we chose to
display Parties by color. It defaulted Party 2, Republic Party, to the color blue.
Needless to say, my initial conclusion, before thad my hypothesis could not have
been more wrong. (Why we should assume that Spatfin recognize particular parties
and color them accordingly is a mystery, but wesgugat is what my eye is trained to
assume!)

We found the size scale to be unhelpful as a mefhrodistinguishing categories. We
had already settled on red for the Republican Rartiyblue for the Democratic party so
we tried to use size to distinguish between stées were playing with comparing
Texas and California). However, since size is stéde all the possible values, in
alphabetical order, the California circles werepn@mall and the Texas circles were very
large and covered a number of the California ca:cipotfire would be more useful if it
could recognize how many and what range of thegoaies are actually being displayed
and adjust it accordingly.

Setting colors in Tableau is more challenging tim8potfire. We want to make the
Republican Party red and the Democratic Party blteve cannot figure out how to do
that we can get one of them to be the right cddot the other color always defaults to
grey. Given that this is a lesson in visualizatibrs ironic that we can't find a way to
compare Spotfire and Tableau results using the saioes, one of the most fundamental
aspects of visualizations!

We found it far easier to use Spotfire’s rangesdolquickly adjust scales and get an
idea of what my data looked like. In Tableau, weally ended up double-clicking on the
axis and then entering a guesstimate for my ragdedking at the graph. We also found
it really challenging to figure out how to put it @ log scale to compare it in Spotfire.
Although this may have been demoed in class, weahstd time remembering what we
saw then, so we pulled up the help menu and folibthese directions. We created a
New Calculation and that syntax was analogous smaliBasic syntax so we had no
problem creating the log calculation, but thenaisw't initially intuitive how to add it to



the graph. Now that we know they calculations al@ed to the Measures box, we think
using Tableau for creating custom calculations gllsuper easy (and interesting!). So
we like that Tableau has such a short learningecurv

It would have been really useful to calculate aesgion for hypothesis 1 in Spotfire,
because we could internally visualize a logarithogrelation in my data (see Figure 2)
but we believe that our license didn’t support esgron calculations so we had to forego
that hypothesis (not that we expect a studentdie¢a have all the features!).

Final Observations

As mentioned in the first section, we were somevilaatpered by what are either bad
values in the FEC dataset, or a lack of insighd the semantics of the data. If we assume
that the negative values for donations were eribis actually possible to drop them

from the data being examined in Spotfire, eitheubiyng the query panel, or by graphing
them and then marking the “bad” data for deletldowever, because we didn’t know if
those entries were actualtad, or if they weremerely misunderstogdave decided to

avoid doing any hypothesis that would be obvioesfgcted by this.

While these tools are fairly powerful in how thdlp@ you to visualize the data, there
seem to be many usability issues. These may béodhe difficulty of creating an
“expert” interface that provides enough power fexible visualizations while also being
concise and easy to navigate. Despite the indgining curve, it was possible to test
many hypotheses fairly quickly. Spotfire’s abilityuse the query panel to quickly and
interactively filter data was very useful: the segtlot in hypothesis 3 showing
distribution of large donations with and withoutumbents was very helpful in seeing
the relationship between different subsets of #itaskt. Overall, the tools did provide
valuable insights into the dataset.

An interesting question, after having seen Martiati®hberg’s visualizations, is whether
it is possible to create a general visualizatiai (or even toolkit/api) that can give the
sorts of insights and interactions that Wattenlsesgecialized visualizations provide.
Wattenberg seems to spend a lot of time examimagpecific dataset he is working
with before coming up with a particular visualizati Modulo the aesthetics of
Wattenberg’s custom visualizations, could sometlikegSpotfire come close? It might
be argued that Spotfire could be a tool that allearmeone to really scrutinize the dataset
in different ways, looking for a general idea of gort of visualization that would work
best — and then using that as an input to devetys@®m visualization. Another
interesting direction for these visualization toslshe role of collaboration and social
interaction in creating visualizations. This seeémbe the current direction of
Wattenberg’s work, and it would be interestingpeculate about the ways that Spotfire
or Tableau could be extended to support collabgradr social interactions.



