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Abstract

Under the ‘Third Vote’ method, the voters cast no votes but are asked about their preferences on
policy issues as declared in the party manifestos (like in voting advice applications, e.g. German
Wahl-O-Mat). Then the policy profile of the electorate with the balance of public opinion on
every issue is determined. The degree to which the parties match with it is expressed by the
parties’ representativeness indices of popularity (the average percentage of electors represented
on all the issues) and universality (the percentage of cases when a majority is represented),
and the parliament seats are distributed among the parties in proportion to their indices. The
voters are no longer swayed by politicians’ charisma and communication skills but are directed to
subject matters behind personal images and ideological symbols. The focus on choice properties
(e.g., political and economic implications of Brexit) is supposed to make vote more rational and
responsible, and representative democracy ‘more representative’ and ‘more democratic’.

This method has been approbated during the 2016 and 2017 elections of the Karlsruhe
Institute of Technology (KIT) Student Parliament (StuPa). The 2016 experiment showed that
the method increased the parliament’s representativeness but also revealed that the critical point
was the selection of questions by the election committee. Indeed, they can be favorable for one
party and unfavorable for another, or they can poorly discriminate between the parties, finally
causing an equalization of sizes of the party factions in the parliament (regarded by some as
the method’s malfunction). These problems were tackled in the 2017 experiment. The eligible
parties were asked to formulate questions themselves and to answer all of them, including the
questions by other parties. The collected 94 questions were reduced to 25 using a model aimed
at contrasting as much as possible between the parties by maximizing the total distance between
the vectors which characterized their policy profiles. Thereby, the accusation of partiality in the
question selection was avoided, the gain in the parliament representativeness was confirmed, but
the equalization effect was still persistent.

The 2018 experiment has three distinctions. Firstly, we use an advanced model to reduce
the list of questions. It enhances the multi-dimensionality of the set of parties’ policy profiles
aimed at covering the policy space most evenly. For this purpose, the least squares criterion is
applied to principal component variances of the correlation or distance matrices for the parties’
policy profiles. Then the reduced set of questions results in a ball-shaped ‘cloud’ of parties’
policy profiles rather than in a stretched ellipsoid, as in the 2017 experiment.

Secondly, we test several variants of the Third Vote, using different optimization models to
select questions, and compare their impact on the representativeness of the parliament elected.
It turns out that the StuPa is by far most representative if elected by the third votes based
on the questions selected using the advanced criterion, and this superiority is observed for all
groups of electors considered in the experiment.

Thirdly, we tackle the Third Vote’s equalization effect. For this purpose, we reduce the
party indices, retaining only their part beyond the threshold between representative and non-
representative values. The parliament reallocated in proportion to the reduced indices has a
similar faction ratio as the one elected by party name, is still more representative than the
latter, but less representative than the one allocated in proportion to the complete indices.
This means that the optimal proportional representation of public preferences leads to a certain
equalization of party factions. Consequently, the equalization effect should not be regarded
harmful; it can be tackled, if desired, but at the price of reducing the gain in the parliament
representativeness.

Keywords: Policy representation, representative democracy, direct democracy, elections,
coalitions, theory of voting.

JEL Classification: D71
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1 Introduction

Historical Roots and Current Context The late 18th century founding debate on political
representation focused primarily on two questions: Who should be represented?, i.e. who is
entitled to vote (males or also females, with which civil and property status, etc.) and Who can
be a representative? (sons of the constituency or all trusted citizens, taxpayers of a certain level,
etc.) [Manin 1997]. The question What should be represented?, i.e. which policies should be
pursued on behalf of the electorate and how well the political system represents the electorate’s
policy preferences, was of secondary importance. The latter started to be widely discussed only in
the 1960s when the dedicated notion of policy representation was coined [Miller and Stokes 1963,
Pitkin 1967].

In elections, the question Who? still outbalances the question What?, and voting for can-
didates or parties by name bears some of the responsibility for that. People often pay more
attention to the personal image of politicians than to party manifestos or even ideological plat-
forms and, casting votes that are actually in opposition to their own policy preferences, elect
those who do not represent their interests. This phenomenon of irrational voting behavior and
this type of election failure are analyzed in [Tangian 2017a] using as example the 2013 German
federal election.

Since the end of the 1990s, policy representation has attracted more attention, in particular
due to the internet propagation of voting advice applications (VAAs) which run under various
names in about 20 countries [Garzia and Marschall 2014, Vote match Europe 2014]. For in-
stance, the pioneering Dutch VAA is called Stem Wijzer (= VoteMatch) [Pro demos 2014], and
its German version is called Wahl-O-Mat — an invented word derived from Wahl (Election)
and Automate, something like ‘Elect-O-Mat’ [Bundeszentrale fiir politische Bildung 2014]. The
VAA user is asked questions like ‘Introduce nationwide minimum wage?’ Yes/No, ‘Introduce a
speed limit on the motorways?’ Yes/No, etc.; the computer program, drawing on the parties’
answers to these same questions, finds for the user the best-matching party, the second-best-
matching party and so on. This method removes the emotional aspect from the evaluation of
the parties, relying instead on their representative capability alone.

Third Vote Election Method [Tangian 2017b] describes an alternative election method
which uses a VAAs-like questionnaire instead of ballots wherein the name of favorite party
must be ticked. However, unlike in the VAAs which prompt individual choices, the alternative
method is based on revealing the collective policy profile of the electorate with the balance
of public opinion on every question. In other words, voting by name is replaced with several
referenda, which are used to measure the degree to which the parties’ policy profiles declared
during the electoral campaign match with the policy profile of the electorate. Then the parlia-
ment seats are distributed among the parties in proportion to their indices of popularity (the
average percentage of the population represented on the issues) and universality (frequency in
representing a majority). This way it is hoped to bridge direct and representative democracies
and to make the latter ‘more representative’ and, respectively, ‘more democratic’. Of course,
a (weighted) combination with common voting by name is feasible — not to ignore the voters’
party identification, trust in certain parties and distrust in others, etc.

In [Tangian 2017a, Tangian 2017f], this election procedure is hypothetically applied to re-
distribute seats in the 2013 and 2017 German Bundestags (federal parliament), respectively,
achieving a significant gain in their representativeness. The electorate’s policy profile is con-
structed from over 30 public opinion polls preceding the election, and the party positions are
taken from the 2013 and 2017 Wahl-O-Mat’s, respectively. Since the public opinion polls differ
in the degree of reliability and relevance to the 2013 and 2017 elections, the conclusions — as
they are based on imperfect data — can be considered only with reservations.



To judge more definitively the advantages of the election method proposed, one needs real
experiments with real electoral ballots. Below we describe ‘The Third Vote’ experiment, the
third of the kind, conducted during the 2018 election of the Karlsruhe Institute of Technology
(KIT) Student Parliament (StuPa). ‘The Third Vote’ complements the usual German two-vote
system! with an additional vote in the form of a 25-item questionnaire. Like the hypothetical
application of the alternative election method in [Tangian 2017al, the experiment has to provide
empirical evidence in favor of the Third Vote method and to test improvements with regard to
the 2016 and 2017 experiences.

The 2016 Experiment The experiment was conducted during the election of the Student
Parliament of the Karlsruhe Institute of Technology, July 4-8, 2016 [Tangian 2017c]; see also the
internet page of the experiment with a documentary video [Amrhein et al. 2016, KIT 2016b].
Those who wished to participate in the experiment received, additionally to the official ballot,
the experimental one with ten questions on the university policy issues. These ten questions
were selected by an activist group from the 27 questions of the StuPa-O-Mat (the KIT analogy
of Wahl-O-Mat) formulated by the election committee. The experimental ballot contained also
questions on the voter’s choice in the official election and on the StuPa-O-Mat’s influence on it.
The official and experimental ballots were processed separately, and the experimental election
had no impact on the official one. For computer analysis, the experimental ballots with numerous
positions were coded manually, which was a much more time consuming task compared with
that for official ballots with a single tick for the favorite party.

The experiment demonstrated a gain in the representativeness of the Student Parliament
elected by the Third Vote compared with that of the one elected traditionally. The gain was
however smaller than expected — in the study on the 2013 German Bundestag election the gain
was greater [Tangian 2017a], and a number of bottle-necks of the method have been revealed.

Third Vote’s Bottle-Necks The results of the experiment were presented at the 2016
World Forum for Democracy, Council of Europe, Strassburg [World Forum for Democracy 2016,
Dittrich and Tangian 2017, Kinkel 2017]. Both the StuPa-O-Mat and the alternative election
method were criticized for the way the questions have been selected. For VAAs in general and
StuPa-O-Mat in particular, it is the responsibility of a supposedly neutral official commission,
providing that certain criteria are met. Since it is nearly impossible to fulfill this task impar-
tially, there is a risk of manipulating the VAA’s advices by posing questions favorably for one
candidate party and unfavorably for others. In the case of elections, the consequences can be
much graver.

It became clear that the procedure should be redesigned in a less straightforward way. Each
party can draw up a number of questions itself and share them with all other parties, giving them
an opportunity to make positions comparable. This process, if considered part of the electoral
campaign, would exclude all claims of partiality in the selection and formulation of questions.

However, allowing the candidates (parties) to propose the questions themselves has three
shortcomings. Firstly, they are too numerous for inclusion in electoral ballots. For instance, if
each of 30 German parties is entitled to five questions, their total number rises to 150 — then
most VAA users and/or voters would likely just skip most of them. Secondly, if the questions are
numerous, some, though formulated differently, could in fact treat the same topic, resulting in
its overweight compared with others. Thirdly, certain questions can be redundant, particularly
those which receive the same answer from all candidate parties. If such redundant questions or

!The first vote is for an individual representative of the constituency and the second vote is for a
party. Since the latter determines the proportion of parliament factions, the second vote is decisive; see
[Tangian 2017a].



those which poorly discriminate between the parties are numerous, then the parties’ indices of
representativeness are too close to each other, causing a malfunction of both the VAA and the
alternative election method. Indeed, in this case the parties seem almost equally representative
for the VAA users, and the third vote results in party parliament factions of almost equal size.

The equalization effect has already been observed in the 2016 experiment. The vote by party
name discriminated between the election winner and election loser by a factor of 6 (FiPS with
33.7% and Rosa with 5.6% of the votes), whereas the mean indices of the most and the least
representative parties differed only by a factor of 2 (Juso with a mean index of 63% and Rosa
with 34%); see Figure 3 in [Tangian 2017c|.

Thus, the 2016 experiment revealed the following: (a) risks of partiality in selecting ques-
tions and their wordings; (b) technical difficulties in coding the electoral ballots for computer
processing; (c) effect of equalization of party factions.

The 2017 Experiment Most of the problems mentioned were surmounted in the 2017 exper-
iment [Tangian 2017e]. The design of the second experiment assumed that all the participating
parties suggested several dichotomous questions on university policies (with Yes/No answers).
Totally, 94 questions were collected and every party was asked to answer all the 94 questions,
also those by other parties. Thereby, we obtained parties’ policy profiles — the 94-dimensional
vectors of their Yes/No answers coded by +1’s. For both the StuPa-O-Mat and the experi-
ment, the electoral committee restricted the number of questions to 25, and the model from
[Tangian 2017d] was applied to select those out of 94 that best contrasted between the parties
by maximizing the total distance between the party policy profiles reduced to 25 items.

The second improvement was the optical input of the experimental ballots. For this purpose,
the KIT computer system for evaluation of courses was adapted. The experimental ballots were
designed and formatted using this system which enabled their scanning and recognition. For
computer analysis, the system generated an Excel (25 x 929)-table with 25-dimensional policy
profiles of 929 experiment participants.

Due to the optimization model for selecting questions, the gain in the representativeness
of the StuPa elected by the Third Vote was better than that in the 2016 experiment, but the
equalization of party factions was even more salient. The official votes by party name resulted
in the faction ratio of about 6.5 (FiPS with 38.3% and Rosa with 5.9% of the votes) whereas
the third vote — of only 1.18 (FiPS with a mean index of 58.9% and RCDS with 50.0%); see
[Tangian 2017e, Table 1 on p. 5 and Figure 3 on p. 26].

To summarize, (a) the need in any neutral commission to select and formulate questions was
avoided, (b) the questions were restricted to a reasonable number by an impartial mathematical
model, (c¢) the time-consuming manual computer input of electoral ballots was replaced by
optical scanning, but (d) the equalization effect was still persistent.

The 2018 Experiment The 2018 experiment has three distinctions. Firstly, we use an ad-
vanced criterion to reduce the list of questions. The 2017 criterion — maximal distance between
the party policy profiles — moves them away from each other and locates them almost in a
two-dimensional plane, making their spatial distribution too flat. As a consequence, the party
profiles poorly reflect the variety of voter profiles. To avoid the flattering, we enhance the multi-
dimensionality of the set of party profiles aimed at covering the policy space more evenly. For this
purpose, the least squares criterion is applied to principal component variances of the parties’
policy profiles. Thereby, the diameters of the ‘cloud’ of policy profiles are maximally equalized,
making its shape rather ball-like instead of a stretched ellipsoid in the 2017 experiment.

The second distinction is the redundancy of the experimental ballot. It has 25 questions of the
StuPa-O-Mat and five extra ones — all selected by the election committee. This redundancy
allows us to compare the outcomes of the Third Vote based on different sets of 25 questions



selected out of 30 by several optimization models. We find that the winners of the Third
Vote based on 25 optimal questions also show high representativeness for an extended set of 30
questions. This means that the Third Vote not only recognizes current representatives but also
‘guarantees’ their good future performance — regarding the issues not foreseen in the electoral
ballots. This ‘robustness’ is due to the background party ideologies which manifest themselves
already for a few questions and determine the party choices in other situations. We show that
the StuPa’s representativeness is more ‘robust’ if the third vote is based on the mathematically
optimal 25 questions than on the 25 chosen by the election committee as ‘most important’.

The third distinction is handling the equalization effect. At a closer look, its cause is not a
poor selection of questions but rather a property of popularity and universality indices which
determine the size of party factions. Under traditional elections, political parties are voted
on by disjoint groups of their adherents of very different sizes, implying the different sizes of
party factions in the parliament, whereas under the Third Vote every party on each issue is also
supported by the adherents of other parties who share the same position on the issue. Instead of
many groups of party adherents, on every issue there are only ‘Yes’-group and ‘No’-group (not
to count those who abstain) which are generally quite numerous. In other words, the groups
of party adherents join (differently on each issue), providing a larger support for weak parties.
Therefore, to tackle the equalization effect, we remove from consideration the common share
of parties’ representativeness. Technically, we retain only the part of the indices beyond the
threshold between representative and non-representative values. The parliament reallocated in
proportion to these reduced indices has a similar faction ratio as the one elected by party name,
and it is still more representative than the latter but less representative than the one allocated
in proportion to the complete indices. This means that the full account of parties’ policy
representation capacity, which implements the principle of proportional representation of public
preferences, leads to a certain equalization of party factions. Indeed, some parties share common
views and can represent them jointly rather than exclusively. Moreover, a significant presence
of minor parties in the parliament contributes to a better representation of public opinion on
numerous issues. Consequently, the equalization effect should not be regarded harmful; it can
be tackled, if desired, but at the price of reducing the gain in the parliament representativeness.

Thus, the 2016-1018 experiments helped to improve the design and implementation of the
Third Vote election method, to better understand the particularities of its operation and per-
formance, and to correct the deficiencies revealed.

Section 2, ‘The 2018 Official and Experimental Elections to the KIT Student Parliament’,
introduces the context of the 2018 Karlsruhe Institute of Technology Student Parliament election.

Section 3, ‘Models to Reduce the Number of Questions’, describes several criteria for opti-
mization models for reducing the initial list of 30 questions to 25.

Section 4, ‘Results of the 2018 Electoral Experiment’, deals with the statistics of the outcomes
of the experimental election and the treatment of missing data.

In Section 5, ‘Policy Representation by the Student Parties and the Student Parliament’,
the indices of popularity and universality to measure policy representation of both the student
parties and the Student Parliament are computed from the experiment data.

In Section 6, ‘Evaluation of Coalitions’, the representativeness of eligible coalitions of the
hypothetical KIT Student Parliament, as if elected with the experimental ballots, is estimated.

In Section 7, ‘Tackling the Equalization Effect’, we modify the Third Vote processing to get
a habitual ratio of sizes of party factions in the parliament. The resulting reallocation of the
StuPa attains this goal but reduces the parliament representativeness.

Section 8, ‘Conclusions’, the main findings are recapitulated and put into the context.

Section 9, ‘Annex: Complete Parties’ Answers to 37 Questions in German and English’,
contains explanations of the party positions on 37 issues preselected by the election committee
in two languages.



2 The 2018 Official and Experimental Elections to the KIT Stu-
dent Parliament

German student parliaments are university representative bodies established according to the
laws of the corresponding German state. In the Karlsruhe Institute of Technology (KIT), the
Student Parliament (StuPa) is constituted under the rules of the state of Baden-Wiirttem-
berg. Its responsibilities include electing officers to the executive organ of the student body,
AStA (Allgemeiner Studierendenausschuss = General Committee of Students), making deci-
sions about the budget of the student body and participating in the university commissions and
councils. During the semester, the StuPa meets bi-weekly and the meetings are open to the
public [AStA 2018, StuPa 2018|.

Elections to the StuPa are held every summer, and all the KIT students are eligible to vote.
The StuPa seats are distributed among student parties in proportion to the number of votes they
receive in elections. The 2018/19 StuPa consists of 25 members from six student parties, most
of which are nationwide and some having international affiliations; see Table 1. Four of them,
Juso, LHG, die Linke.SDS and die LISTE, are closely associated with and supported by German
political parties. The RCDS is close to the CDU/CSU but declares its independence. Only the
FiPS is completely autonomous, being a local student organization of the KIT. It should be
noted that the German student organizations are not related one-to-one with their corresponding
political parties, as they have discrete historical roots. They prefer to call themselves ‘a group’,
‘an alliance’, ‘a list’, ‘an association’ or even ‘a faculty experience’, thereby emphasizing relaxed
forms of adherence and/or no self-identification as real parties.

Of the 23118 students eligible to vote, 3512 took part in the election and cast 3496 valid
ballots; 16 were deemed invalid. Thus, the turnout was 15.2%. The results are displayed in Ta-
ble 1, and the complete official report is downloadable from [Endgueltige Wahlergebnisse 2018].
For more information about the StuPa and the 2018 StuPa election see the KIT student journal
[Ventil 2018].

The AStA webpage has a link to the StuPa-O-Mat, the KIT adaptation of the Wahl-O-Mat
to the StuPa election. Previously, the StuPa-O-Mat questions have been formulated by the
election committee. Since 2017, the eligible parties are asked to do it themselves, as well as to
answer all of them, including the questions by other parties. In 2018, the questions were sorted
by the election committee; the preselected 37 with the party answers are displayed in Table
2, and the Appendix Table 18 provides their explanations in German and English. Questions
32-37 were omitted because of same party answers. Of the remaining 31, the election committee
has chosen 25 for the StuPa-O-Mat.

During the official 2018 StuPa election held on June 18-22, an experimental election was
organized. Additionally to the official ballot, each voter was offered an experimental ballot to
be filled in on voluntary basis. It contained Questions 1-30 from Table 2, including 25 StuPa-O-
Mat questions shown by their numbers in parentheses. Question 31, which poorly discriminated
between the parties and received the same answers as to Questions 18 and 24, was omitted.

The experimental ballots, formatted for computer optical input, both in German and English
(for foreign students) are displayed in Figures 1 and 2. Of 3512 students who took part in the
official election, 1255 filled in the experimental ballot as well. Many students were discouraged
from the participation in the experiment by the length of the ballot with its 30 questions. Some
of students started to fill in the ballot but stopped after having answered a few questions, some
might have answered questions rather irrationally (which was not possible to control), and a few
equally abstained or equally positively answered to all the 30 questions, which could hardly be
trusted seriously. Finally, only 1168 out of 1255 experimental ballots were retained as valid for
further processing.



Table 1: Student parties in the 2018 election to the KIT Student Parliament and the official
election results

Party logo Party description Votes
Number %
) FiPS (Fachschaftserfahrung im Parlament der Studierenden
F l PS ; = Faculty experience in the parliament of students). A local
=~ —  student organization of the KIT, independent of established 936 27.9
\\: political parties; dedicated, close to students.

http://www.fips-ka.org/

Juso (Junge Sozialisten = Young Socialists). The youth wing

of the SPD (Social Democratic Party of Germany). Promotes

freedom, equality, and solidarity; open discussion; democracy 843 251
|¥ggrssgllwésnuppz in all parts of society, having an impact on all parts of society;

representation in many forums.

http://www. jusos-karlsruhe.de/

Die Linke.SDS (Die Linke. Sozialistisch-Demokratischer
Studierendenverband = The Left. Social Democratic Stu-

dents’ Alliance). The student organization of die Linke (The

Left). Promotes a more social, ecological, feminist and sus- 596 17.8
tainable university; separation between economic system and

research and supporting students with social projects.
http://www.linke-sds.org/

LHG (Bundesverband Liberaler Hochschulgruppen = Federal
Association of Liberal Students Groups). Associated with the — 44q 12.9
2 LHG = FDP (Free Democratic Party). Liberal, ideology-free.
. www.lhg-karlsruhe.de

Die LISTE. Liste fiir basisdemocratische Initiative, Studium,
Tierzucht und Elitenbeforderung (List for Grass-Roots Demo-
cratic Initiatives, Education, Animal Breeding and Promo-
tion of Elites), the youth organization of die PARTEI (Party
DiemltsTE for Labour, Rule of Law, Animal Protection, Promotion of 314 9.4
EIUIE Elites and Grassroots Democratic Initiative), a small party
with parodical character. Promotes humanization of studies,
solidarity, egalitarianism, particularly among students of dif-
ferent graduation levels.
http://liste-ka.de/

RCDS (Ring christlich-demokratischer Studenten = Associ-
ation of Christian Democratic Students). Stands politically
near the German conservative union CDU/CSU (Christian

delinke.sbos
— Karlsruhe —

»

Democratic Union/Christian Social Union). Promotes prag-

matic and factual thinking, representing the student body 255 7.6
' without ideological influence; aiming for an ideal development

for learning and teaching; hoping to have greatest possible im-

pact for students.

http://rcds-ka.de/

Total 3352 100
Source: [Endgueltige Wahlergebnisse 2018]




Table 2: Positions of six student parties on all 37 questions

Questions preselected by the election committee
(StuPa-O-Mat question numbers in parentheses)

Party positions (matrix )

1(3) Public transportation between campus south and
campus north should be improved.

2(6) The KIT should establish a comprehensive womens
quota for staff members.

3(1) There should be study fees.

4(24) The canteen & cafeteria should extend their offers of
vegan and sustainable meals.

5(19) The maximum period of study should be abolished.

6(17) There should be a master program guarantee for KIT
intern applicants.

7(7) There should be a guaranteed childcare place for ev-
ery KIT-member (students included) on the campus.

8(2) A Baden-Wiirttemberg-wide evening- and weekend
ticket financed by an obligatory semester fee should
be established.

9(8) There should be a smaller amount of commercial pro-
motions on the campus.

10 The student parliament should constitute that sym-
posia and conferences do not use lecture hall capaci-
ties.

11(12) A part of the student fee (currently 5,99 EUR) should
be used for financing a house of the student body.

These rooms would be used for institutions of the stu-
dent parliament (committees, student groups, etc.)

12(13) Student funds should be used for the ecological shap-
ing of the campus.

13(4) The campus should become a traffic-calmed sector.
This would mean to introduce walking speed for the
entire vehicle traffic (cars, motorcycles, bikes, etc.).

14(25) Prices in the Cafeteria and the Mensa should be cut.

15 More parking spots for bikes should be provided in
front of the library and the lecture halls.

16(9) The KIT should provide an event hall (like the garden
hall) for student cultural events.

17(14) For Elected persons of the constituted student it
should be possible to receive a expense allowance.

18(15) The constituted student body should introduce an
emergency scholarship for students who reached short
term and not self-inflicted an plight situation.

0 s o o &
o 4

A Z 25 = 8B Q

H s, a3 a3 a9~
1 1 1 0 0 1




Table 2: (Continued) Positions of six student parties on all 37 questions

Questions preselected by the election committee Party positions (matrix é)
(StuPa-O-Mat question numbers in parentheses)
n < E A
52 2 E 2 2 8
H A2 A A a3 ~
19(16) The AStA should actively promote the digitalisation 1 0 1 1 1 1

of teaching. For example: lecture notes, webinars,
online platforms, etc.

20(18) The courses at KIT should be designed for a quick 0 0 -1 0 -1 1
career entry.

21 The expense allowance for AStA-referents shouldbe 1 0 0 1 1 1
reduced if a referent does not fulfill his tasks.

22 The written student body should be more involved 1 1 0 1 1 1
against extremism of any kind.

23(11) The student contribution (currently 599 EUR) -1 -1 0 1 0 1
should be lowered.

24(22) Exams at the KIT should be written anonymously. 1 1 1 1 1 -1

25 The student body should be more strongly repre- 1 1 1 -1 0 1
sented in the KIT Senate.

26(23) The student parliament should stand up for more 1 1 1 0 -1 1
dorm rooms.

27(5) The KIT - campus south included - should have a -1 1 1 -1 -1 -1
civil clause.

28(10) The student parliament should further on be allowed 1 1 1 0 1 -1
to express itself to every political topic.

29(21) To improve the lecture hall situation, exams should 1 -1 -1 1 -1 1
more often take place also on Saturdays.

30(20) The maximum number of examination attempts at —1 1 1 -1 1 -1
the KIT should be increased.

31 Uniform regulations for breaks should be introduced 1 1 1 1 1 -1
at all the KIT-libraries.

32 More premises should be granted for the student par- 11 1 1 1 1
liament, also for permanent use.

33 Bycicle wrecks should be removed on a regular basis. 1 1 1 1 1 1

34 Libraries of the faculties should be kept open also on 11 1 1 1 1
weekends during the exam period, in order to loosen
the learning place situation.

35 The constituted student body should be more com- 11 1 1 1 1
mitted to students who want to study abroad for a
semester and promote it.

36 The number of learning places on campus should be 11 1 1 1 1
increased.

37 All courses have to be barrier-free. 1 1 1 1 1 1
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Bitte so markieren: [] D& [] [] [] Bitte verwenden Sie einen Kugelschreiber oder nicht zu starken Filzstift. Dieser Fragebogen wird maschinell erfasst.
Korrektur: |:| . |:| g |:| Bitte beachten Sie im Interesse einer optimalen Datenerfassung die links gegebenen Hinweise beim Ausftillen.

Das ,the Third Vote* Experiment zielt darauf ab, eine Alternative zum jetzigen Bundestagswahlsystem darzustellen. Durch
die Einflhrung einer Drittstimme wollen wir die Idee von Prof. Andranik Tangian verfolgen, eine reprasentativere
Demokratie zu schaffen. Diese zusatzliche Stimme soll ausschlieBlich eure Meinung zu bestimmten Themengebieten
reprasentieren, um somit eine basisdemokratische Komponente in die Wahl mit einflieRen zu lassen. So soll die politische
Einstellung der Wahler gemessen werden. Diese wird mit der Einstellung der Parteien abgeglichen und soll sich auf das
Wahlergebnis auswirken. Dadurch soll ein irrationales Wahlverhalten minimiert werden. Dank der erfolgreichen
Ergebnisse der StuPa Wahl aus dem Jahr 2017 soll ,the Third Vote* auch in diesem Jahr bei der StuPa Wahl 2018
umgesetzt werden. Es soll unter anderem der Einfluss des StuPa-O-Mat auf die Wahlentscheidung der Wahler gemessen
werden. Die Teilnahme an diesem Experiment ist vollkommen freiwillig, anonym und flie3t NICHT in das diesjahrige
Wahlergebnis ein. Ergebnisse unsere Analyse werden unter www.studienwahl.econ kit.edu veréffentlicht. Bei weiteren
Fragen stehen euch wahrend der Wahl Ansprechpartner an den Urnen zu Verfigung. Vielen Dank fur eure Unterstiitzung!

1. Parteiliste

1.1 Welche Liste hast du auf deinem eigentlichen [ FiPs [ Linke.SDS [ JuSo
Wahlzettel gewahlt? [ LHG ] Die Liste ] RCDS
2. StuPA-O-Mat
2.1 Hast du den StuPA-O-Mat verwendet, um dich bei [ Jaich habe ihn [] Jaich habe ihn [ Jaich habe ihn
deiner Entscheidung zu beeinflussen? genutzt, dabei hat genutzt, dabei hat genutzt, allerdings
er mich bei meiner er mich bei meiner hat er mich in
Wahl beeinflusst. Wahl wenig meiner Wahl nicht
beeinflusst. beeinflusst.

[ Nein, ich habe ihn
nicht genutzt.

3. Unipolitik

3.1 Die Verkehrsverbindung zwischen Campus positiv [] [ negativ [ neutral
Sid und Campus Nord soll verbessert werden.

3.2 Das KIT soll eine flichendeckende positiv [] [ negativ [ neutral
Frauenquote fur Mitarbeiter*innen einflihren.

3.3  Es soll Studiengebiihren geben. positiv [] [ negativ [1 neutral

3.4 In den Mensen & Cafeterien soll das Angebot positiv [] [ negativ [ neutral

an veganen und nachhaltigen Speisen
ausgebaut werden.

3.5 Die Maximalstudienzeit soll abgeschafft werden. positiv [] [ negativ [1 neutral

3.6  Der Masterplatz fiir KIT-interne Bewerber* positiv [] [ negativ [1 neutral
innen soll garantiert werden.

3.7  Es soll fiir alle Kinder von KIT-Angehérigen, positiv [] [ negativ [1 neutral

auch von Studierenden, einen garantierten
Kita-Platz auf dem Campus geben.

3.8 Ein durch einen verpflichtenden positiv [] [ negativ [ neutral
Semesterbeitrag finanziertes Baden-
Wairttembergweites Feierabend und
Wochenendticket soll eingefiihrt werden.

3.9 Es soll weniger kommerzielle Werbung auf positiv [] [ negativ [ neutral
dem Campus geben.
3.10 Die verfasste Studierendenschaft soll sich dafiir positiv [] [ negativ [ neutral

einsetzen, dass Fachtagungen/-kongresse
keine Horsaalkapazitaten verwenden.

3.11 Ein Teil des Studierendenbeitrags (aktuell positiv [] [ negativ [ neutral
5,99 EUR) soll zur Finanzierung eines
Hauses der Studierendenschaft verwendet
werden. Dieses wirde Raume fir Organe der
verfassten Studierendenschaft (Gremien,
Hochschulgruppen etc) bieten.
bitte wenden —
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Figure 1: The German scanner-ready double-sided electoral ballot for the 2018 Third Vote
experiment (originally of A4 size)



[ B

| EvaSys | Experiment - "The Third Vote" 2018 | @ ElectricPaper |
3. Unipolitik [Fortsetzung]
3.12 Studentische Gelder sollen fiir die 6kologische positiv [] [ negativ [ neutral
Gestaltung des Campus verwendet werden.
3.13 Der Campus soll ein verkehrsberuhigter positiv [] [ negativ [1 neutral

Bereich werden. Dies wirde unter anderem
Schrittgeschwindigkeit fir den gesamten
Fahrzeugverkehr (Autos, Motorrader,
Fahrrader, usw.) bedeuten.

3.14 Die Preise in der Cafeteria und der Mensa positiv [] [ negativ [ neutral
sollen gesenkt werden.

3.15 Es sollen mehr Fahrradstellplatze an Horsélen positiv [] [ negativ [1 neutral
und vor der Bibliothek geschaffen werden.

3.16 Das KIT soll fir eine Veranstaltungshalle (vgl. positiv [] [ negativ [ neutral

Gartenhalle) fur studentische
Kulturveranstaltungen sorgen.

3.17 Gewahlte Personen der verfassten positiv [] [ negativ [ neutral
Studierendenschaft sollen eine finanzielle
Aufwandsentschadigung erhalten kénnen.

3.18 Die verfasste Studierendenschaft soll ein positiv [] [ negativ [ neutral
Notlagenstipendium fir Studierende, die
kurzfristig und nicht selbst verschuldet in eine
Notlage gelangt sind, einfiihren.

3.19 Der AStA soll sich aktiv dafiir einsetzen, dass positiv [] [ negativ [ neutral
die Digitalisierung der Lehre vorangetrieben
wird. Zum Beispiel: Vorlesungsaufzeichnungen,
Webinare, Onlineplattformen, etc.

3.20 Die Studiengénge am KIT sollen auf einen positiv [] [] negativ [ neutral
schnellen Berufseinstieg ausgelegt sein.
3.21 Die Aufwandsentschadigung fir AStA- positiv [] [ negativ [ neutral

Referent*innen soll gekirzt werden, wenn ein
Referent seinen Aufgaben nicht nachkommt.

3.22 Die verfasste Studierendenschaft sollte sich mehr positiv [] [ negativ [ neutral
gegen Extremismus jeglicher Couleur engagieren.

3.23 Der Studierendenbeitrag (aktuell 5,99 EUR) positiv [] [ negativ [1 neutral
soll gesenkt werden.

3.24 Klausuren am KIT sollen anonymisiert positiv [] [ negativ [ neutral
geschrieben werden.

3.25 Die Studierendenschaft soll im KIT-Senat positiv [] [ negativ [ neutral
starker vertreten sein.

3.26 Die verfasste Studierendenschaft soll sich fiir positiv [] [ negativ [ neutral
mehr Wohnheimplétze einsetzen.

3.27 Das KIT — auch der Campus Siid — soll eine positiv [] [ negativ [ neutral
Zivilklausel haben.

3.28 Die verfasste Studierendenschaft soll sich positiv [] [ negativ [ neutral
weiterhin zu allen politischen Themen aufiern
dirfen.

3.29 Klausuren sollen zur Verbesserung der positiv [] [ negativ [ neutral
Horsaalsituation haufiger auch am Samstag
stattfinden.

3.30 Die maximale Anzahl an Prifungsversuchen positiv [] [ negativ [ neutral

am KIT soll erhéht werden.

Vielen Dank fiir Ihre Mitarbeit!
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Figure 1: (Continued) The German scanner-ready double-sided electoral ballot for the 2018
Third Vote experiment (originally of A4 size)
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Bitte so markieren: [] & [] [] [] Please use a ball pen or a thin felt-tip pen. This form will be processed automatically.
Korrektur: 1M 1 B [ Please follow the example shown here to change your answers.

“The third vote” is an experiment, in which we want to test the idea of Prof. Andranik Tangian aimed at making
representative democracy more representative. With this alternative election method, the electorate’s policy profile is
measured using an additional elective vote. The policy profile of the electorate is compared with that of the candidate
parties, and the degree to which they match determines the election result. In this way, we endeavor to overcome
irrational behavior and voting partiality. Participation in the survey is completely voluntary, anonymous and has NO
influence on the official election. Results of our analysis will be made available on www.studierendenwahl.econ .kit.
edu for further questions, please do not hesitate to ask the election coordinators at the ballot boxes.

1. Party

1.1 Which party did you choose on the main ballot? [ FiPs [ Linke.SDS [ JuSo
[ LHG [] Die Liste [] RCDS
2. StuPA-O-Mat
2.1 Did you use the StuPA-O-Mat? [ Yes he influenced [] Yes he influenced [] Yes but he did not
me. me a little. influence me.

[ No, I did not use it.

3. Campus Politics

3.1 Public transportation between campus south positive [] [ negative [ neutral
and campus north should be improved.

3.2 The KIT should establish a comprehensive positive [] [] negative [ neutral
women’s quota for staff members.

3.3 There should be study fees. positive [] [] negative [ neutral

3.4 The canteen and cafeteria should extend positive [] [ negative [ neutral
their offers of vegan and sustainable meals.

3.5  The maximum period of study should be positive [] [ negative [ neutral
abolished.

3.6 There should be a master program guarantee positive [] [ negative [ neutral
for KIT intern applicants.

3.7 There should be a guaranteed childcare positive [] [ negative [1 neutral

place for every KIT-member (students
included) on the campus.

3.8 A Baden-Wiirttemberg wide evening- and positive [] [ negative [ neutral
weekendticket financed by an obligatory
semester fee should be established.

3.9 There should be a smaller amount of positive [] [ negative [1 neutral
commercial promotions on the campus.
3.10 The student parliament should constitute that positive [] [] negative [1 neutral

symposia and conferences do not use lecture
hall capacities.

3.11 A part of the student fee (currently 5,99€) positive [] [] negative [ neutral
should be used for financing a house of the
student body. These rooms would be used for
institutions of the student parliament
(committees, student groups, etc.).

3.12 Student funds should be used for the positive [] [] negative [ neutral
ecological shaping of the campus.
3.13 The campus should become a traffic-calmed positive [] [] negative [ neutral

sector. This would mean to introduce walking
speed for the entire vehicle traffic (cars,
motorcycles, bikes, etc.).

3.14 Prices in the Cafeteria and the Mensa should positive [] [] negative [ neutral
be cut.

please turn page —
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Figure 2: The English scanner-ready double-sided electoral ballot for the 2018 Third Vote
experiment (originally of A4 size)
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3. Campus Politics [Fortsetzung]
3.15 More parking spots for bikes should be provided positive [] [ negative [1 neutral
in front of the library and the lecture halls.
3.16 The KIT should provide an event hall (like the positive [] [] negative [ neutral
garden hall) for student cultural events.
3.17 For Elected persons of the constituted positive [] [ negative [ neutral

student it should be possible to receive a
expense allowance.

3.18 The constituted student body should introduce an positive [] [] negative [1 neutral
emergency scholarship for students who reached
short term and not self-inflicted an plight situation.

3.19 The AStA should actively promote the positive [] [] negative [ neutral
digitalisation of teaching. For example:
lecture notes, webinars, online platforms, etc.

3.20 The courses at KIT should be designed for a positive [] [] negative [ neutral
quick career entry.

3.21 The expense allowance for AStA-referents should positive [] [] negative [ neutral
be reduced if a referent does not fulfill his tasks.

3.22 The written student body should be more positive [] [] negative [ neutral
involved against extremism of any kind.

3.23 The student contribution (currently 5,99 €) positive [] [] negative [ neutral
should be lowered.

3.24 Exams at the KIT should be written anonymously. positive [] [ negative [ neutral

3.25 The student body should be more strongly positive [] [ negative [ neutral
represented in the KIT Senate.

3.26 The student parliament should stand up for positive [] [] negative [ neutral
more dorm rooms.

3.27 The KIT - campus south included - should positive [] [] negative [ neutral
have a civil clause.

3.28 The student parliament should further on be positive [] [ negative [ neutral
allowed to express itself to every political topic.

3.29 To improve the lecture hall situation, exams positive [] [ negative [1 neutral
should more often take place also on Saturdays.

3.30 The maximum number of examination positive [] [ negative [ neutral

attempts at the KIT should be increased.

Thank you for your participation!
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Figure 2: (Continued) The English scanner-ready double-sided electoral ballot for the 2018
Third Vote experiment (originally of A4 size)
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3 Models to Reduce the Number of Questions

We introduce the following notation. Let @) be the list of 30 questions ¢ = 1,...,30 answered
by 6 candidate parties ¢ = 1,...,6 by Yes/Indefinite/No answers. These answers are coded by
1,0, —1, respectively, and collected in a (m x n)-matrix

B=B(;,:) = {be}, bge=-1,01, ¢g=1,...,30, c¢=1,...,6 ;

see Table 2. The colon : denotes the full range of matrix rows or columns. The policy profile of
candidate party c is the set of its answers, i.e. the matrix’ cth column denoted by B(:,c).

Selecting a subset of 25 questions R C @) and retaining only the answers to these questions
results in the reduction of the matrix

B(:,:) — B(R,:) ={bsy}, q€R, c=1,....n,
and the reduced policy profile of the ith party is denoted by B(R,1).
Maximal Total Distance Between Party Policy Profiles (Dist)? This criterion from

the 2017 experiment aims at contrasting between the parties’ policy profiles by maximizing the
total Fuclidean distance between their reductions to a set R of 25 questions out of 30:

Sbist = > > [B(R,i)— B(R,j)? — max . (1)

: =2
v<izs ey’ R: RCQ, |R|=25
1<j<i-1

The optimal selection of 25 questions out of 30 under this criterion is shown in Table 6, and the
criterium value for this selection — sum Spjs; from (1) — is given at the bottom of the table in
row ‘Evaluation by Model Dist’.

It should be noted that one might summarize squared distances, i.e. omit in (1) the square
root. This modification has certain mathematical advantages but results in grouping the party
profiles into a couple of clusters instead of uniformly pushing them apart.

Minimal Total Correlation Between Party Policy Profiles (Corr) This criterion also
alms at contrasting between the party policy profiles but by minimizing their similarity. This is
operationalized by minimizing the total correlation between pairs of columns of matrix B:

SCorr = Z Z p[B(R7 i)’ B(Ra j)] — min : (2)

R: R R|=25
2<i<6 oy CQ, |R|
1<j<i—1

The optimal selection of 25 out of 30 questions under this criterion is also shown in Table 6,
and the criterium value for this selection — sum Scop, from (2) — is given at the bottom of the
table in row ‘Evaluation by Model Corr’.

Least Squares of Principal Component Variances of Party Profiles (Pc) To enhance
the multi-dimensionality of party policy profiles, we apply the Principal Component Analy-
sis (PCA). In fact, it is aimed at the opposite — reducing the data dimensionality. Being
based on linear transformations, it approximates a ‘cloud of observations’, given as vectors in
a multi-dimensional space, by an ellipsoid whose first diameter is directed along the observa-
tions’ maximal variance, the second diameter is directed along the second maximal variance, etc.

2The labels of the criteria in parentheses are derived from the emphasized words in their full names.
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These diameters constitute a new orthogonal basis, and the projections of vectors-observations
on the first (second,...) diameter is called the first (second ...) principal component. In our case
of six party policy profiles, the space they determine is at most 6-dimensional, i.e. there are six
principal components of six points each. The first component — the observations’ coordinates
on the longest diameter — has the largest variance compared with the observations’ coordinates
along other new axes. Usually, the first two or three principal components ‘explain’ most of the
variance, so that other dimensions are omitted without much loss of information. These new or-
thogonal axes are linear combinations of the initial axes and are interpreted either as composite
factors or just as a geometric characteristic of the set of observations. For an introduction to
PCA see [Husson et al. 2011, Hyun et al. 2009, Jackson 1988, Krzanowski 1988, Seber 1984].

Let us denote six principal component variances (in %) by Vi,...,Vs (their sum is equal
to 100%). If we wish to approach a ball-like spatial location of party profiles (as opposed to
stretched ellipsoid), we have to maximally equalize these variances, i.e. to solve the optimization
problem

See = ZVZZ R Rcrg,iﬂlm:% ' (3)
(The minimum of 3 V? subject to constraints Y. V; = 100%, V; > 0 is attained at the point
Vi=---=Vs=1/6.)

The solution to this problem — the selection of optimal 25 out of 30 questions — is shown
in Table 6 illustrated in Table 3% and Figure 3. In particular, Table 3 shows how the principal
component variances are equalized, reducing Sp. from 2460.20 to 2238.28. Figure 3 shows the
projections of the party profiles on the 2D plane of the first two components, both for the initial
set of 30 questions and for its optimal reduction to 25 questions.

Least Squares of Principal Component Variances of the Matrix of Distances Between
Party Profiles (PcD) Now we introduce two other PCA-based models to optimally reduce
the number of questions. To understand the background reasons, we explain the PCA operation
using an example of making a 2D map of a country.

We consider n reference points, e.g. cities, given as 3D vectors located on the 3D globe. If the
country is small, the least significant dimension associated with the earth’s curvature is omitted
and only North-South and East—West directions (explained by two principal components) are
retained. However, in the case of Chile, which is a North—South strip 4250 km long and on
average 180 km wide, the first component is associated with the North—South direction, the
second with the earth’s curvature, and the least significant third component with the East—West
direction. Then the Chile map based on the first and second components would look like an
arc — the side view of Chile on the globe — instead of the usual bird’s-eye view. In fact, to
make a map, we instead need to reflect the air distances between the cities. Therefore, cities are
associated with (n x 1)-vectors of their distances to other cities, and the dimensionality reduction
is applied to the (n x n)-matrix of intercity distances rather than to the (3 x n)-matrix of 3D
city spatial coordinates.

Party policy profiles can be processed in the same way. The PCA is applied not to the
party profiles as previously, but to the matrix of distances between them. This is a standard
way to visualize the proximity of multi-dimensional vectors and to order them contiguously
[Friendly 2002, Friendly and Kwan 2003]. The optimization model looks exactly as (3) but the
variances V; characterize the principal components not of the matrix of party profiles but the

3The total of the first column of Table 3 is equal to 36.89 + 25.51 + 15.55 4+ 12.78 4 4.96 + 4.30 = 99.99 but not
100.00 as given at the bottom of the second column. This is caused by summation of rounded numbers; for instance
1.4+1.4=28and 1.6 4+ 1.6 = 3.2 look in their rounded versions like 1 +1 = 3 and 2+ 2 = 3, respectively. These
effects, which occur rather frequently throughout the paper, are studied by [Mosteller et al. 1967] and should not
be considered errors.
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Table 3: Principal component analysis of the (30 x 6)-matrix of 30-dimensional party policy
profiles and that for the 25-dimensional party profiles reduced using the criterion of Least Squares
of Principal Component Variances of the Matriz of Party Policy Profiles (Pc)

Principal component 30-dimensional profiles Optimal 25-dimensional profiles
Principal Cumulative sum  Principal Cumulative sum
component  of principal com- component of principal com-
variances ponent variances  variances ponent variances
% % % %

1 36.89 36.89 30.00 30.00

2 25.51 62.40 26.67 56.67

3 15.55 77.95 18.82 75.49

4 12.78 90.74 15.12 90.61

5 4.96 95.70 4.83 95.43

6 4.30 100.00 4.57 100.00

Sum of squared principal
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Figure 3: Eigenvector plot for the (30 x 6)-matrix of the 30-dimensional party policy profiles
and that for the 25-dimensional party profiles reduced using the criterion of Least Squares of
Principal Component Variances of the Matriz of Party Policy Profiles (Pc); the angles between
the vectors reflect the proximity between the party positions
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(6 x 6)-matrix of distances between them.

Spep = > V? (4)

min .

R: RCQ, |R|=25
The solution to this problem is shown in Table 6 illustrated by Table 4 and Figure 4.

The advantage of this way of using PCA is that the party profiles are ordered contiguously.
In a sense, Model Pc can result in a ‘side view of Chile’, whereas Model PcD gives the ‘correct’
view. The angles between the party vectors in Figure 4 approximate the distances between
the party profiles, implying the order Linke-Juso—FiPS-RCDS-LHG, which exactly meets the
perception of their order on the left—right ideological axis. Die LISTE, being a party of parodical
character, stands apart. Thereby, we obtain a quite realistic KIT political spectrum.

Least Squares of Principal Component Variances of the Matrix of Correlations
Between Party Profiles (PcC) Instead of the distance matrix, PCA can be applied to
the matrix of correlations between the party profiles. In fact, correlation is another proximity
measure, even more habitual in statistics than the Euclidian distance. Thus, we consider

Spec = (V- min , 5
pec =2 Vi R: RCQ, |R|=25 (5)

where the variances V; characterize the principal components of the (6 x 6)-matrix of correlations
between the party profiles. The solution to this problem is shown in Table 6 illustrated by Table 5
and Figure 5.

Although the selections of questions obtained by models (4) and (5) somewhat differ (in fact
by only one question), their evaluations Sp.p = 2452,2491 and Sp.c = 3251, 3072, respectively,
in Table 6 are quite close to each other, much closer than to the evaluations of other optimal
selections. The circular party order in Figure 5 is exactly the same as in Figure 4. All of these
mean that Models (4) and (5) are closely related.

Thus, Table 6 displays six selections of 25 out of 30 questions, one of the StuPa-O-Mat
(column SPoM) and five obtained by different optimization models. Using the preselected 30
questions and six selections of 25 questions, we can run seven virtual Third Vote elections based
on seven questionnaires and compare the outcomes with each other. Since the experimental
ballot has Question 1 on the favorite party and Question 2 on the impact of the StuPa-O-Mat,
we can also make comparisons with the virtual vote by party name and classify voters by their
relation to the StuPa-O-Mat.

4 Results of the 2018 Electoral Experiment

Tables 7 and 8 display the experimental ballots’ statistics. The total number of collected ex-
perimental electoral ballots is equal to 1255, and Table 7 provides the figures for the answers
to Questions 1.1 and 2.1 (the four alternative answers to Question 2.1 are replaced by Yes/No
impact of the StuPa-O-Mat on the choice of the favorite party). The last column of the table
shows that some experiment participants indicate their favorite party but do not indicate the
impact of the StuPa-O-Mat. The bottom row of the table signalizes that some indicate the
impact of the StuPa-O-Mat but do not indicate their favorite party. The ballots with such
incomplete information are not usable for our study and are deleted as invalid. The statistics
for the remaining 1168 valid experimental ballots are given in Table 8.
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Table 4: Principal component analysis of the (6 x 6)-matrix of distances between 30-dimensional
party policy profiles and that for the 25-dimensional party profiles reduced using the criterion
of Least Squares of Principal Component Variances of the Distance Matriz for Party Policy
Profiles (PcD)

Principal component 30-dimensional profiles Optimal 25-dimensional profiles
Principal Cumulative sum  Principal Cumulative sum
component  of principal com- component of principal com-
variances ponent variances  variances ponent variances
% % % %

1 43.88 43.88 30.80 30.80

2 24.35 68.24 30.25 61.05

3 16.39 84.63 20.26 81.32

4 8.27 92.90 10.53 91.84

5 7.10 100.00 8.16 100.00

Sum of squared principal
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Figure 4: Eigenvector plot for the (6 x 6)-matrix of distances between the 30-dimensional party
policy profiles and that for the 25-dimensional party profiles reduced using the criterion of Least
Squares of Principal Component Variances of the Distance Matriz for Party Policy Profiles
(PcD); the angles between the vectors reflect the proximity between the party positions
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Table 5: Principal component analysis of the (6 x 6)-matrix of correlations between 30-
dimensional party policy profiles and that for the 25-dimensional party profiles reduced using
the criterion of Least Squares of Principal Component Variances of the Correlation Matrix for
Party Policy Profiles (PcC)

Principal component 30-dimensional profiles Optimal 25-dimensional profiles
Principal Cumulative sum  Principal Cumulative sum
component  of principal com- component of principal com-
variances ponent variances  variances ponent variances
% % % %

1 69.90 69.90 44.93 44.93

2 14.91 84.81 25.32 70.25

3 8.71 93.51 18.25 88.50

4 4.01 97.53 8.27 96.77

5 2.47 100.00 3.23 100.00
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Figure 5: Eigenvector plot for the (6 x 6)-matrix of correlations between the 30-dimensional
party policy profiles and that for the 25-dimensional party profiles reduced using the criterion
of Least Squares of Principal Component Variances of the Correlation Matriz for Party Policy
Profiles (PcC); the angles between the vectors reflect the proximity between the party positions
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Table 6: All selections of questions: 30 questions preselected by the election commission, 25
questions selected by the election commission for the StuPa-O-Mat, and by optimization models
Dist, Corr, Pc, PcD and PcC
Questions preselected by the election committee Selections of questions
SPoM Dist Corr

X

g
o

PcD PcC

1 Public transportation between campus...
2 The KIT should establish a...
3 There should be study fees.

4 The canteen & cafeteria should...

X

5 The maximum period of study should be...

6 There should be a master program guarantee...
7 There should be a guaranteed childcare...

8 A Baden-Wiirttemberg-wide evening- and...

X X X X X X X X X

9 There should be a smaller amount of...
10 The student parliament should constitute...
11 A part of the student fee (currently 5,99...
12 Student funds should be used for the...
13 The campus should become a traffic-calmed...
14 Prices in the Cafeteria and the Mensa...
15 More parking spots for bikes should be...
16 The KIT should provide an event hall...
17 For Elected persons of the constituted...
18 The constituted student body should...
19 The AStA should actively promote the...
20 The courses at KIT should be designed for...
21 The expense allowance for AStA-referents...
22 The written student body should be more...
23 The student contribution (currently 5,99...
24 Exams at the KIT should be written...
25 The student body should be more strongly...

X X X X X X X X X X X

X X X X X X X X X X X X X
X X X X X X X X X
X X X X X X X X X X X

X X X X

X X X X X

X
X X X X X X X X X X X X X X X X X X X X X X X X

X
X X X X X X X X X X X X X
X X X X X X X X X X X X

26 The student parliament should stand up...
27 The KIT - campus south included - should...
28 The student parliament should further on...

29 To improve the lecture hall situation,...

X X X X X X X X
X X X X X X X X

X X X X X

30 The maximum number of examination...
Evaluation by Model Dist Spjgt 17.09 17.78 18.20 17.96 16.57 16.18 16.19
Evaluation by Model Corr Scgpr 2.33 1.95 143 085 235 3.16 3.27

Evaluation by Model Pc  Sp, 2460 2502 2379 2492 2238 2381 2377
Evaluation by Model PcD Sp.p 2906 3054 2959 3078 2697 2452 2491
Evaluation by Model PcC Sp.c 5207 5396 5190 5328 4135 3251 3072
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Table 7: Statistics on votes and the StuPa-O-Mat use in the 2018 experimental election to the
KIT Student Parliament

Votes for Total votes for Votes not influ- Votes influenced Votes with miss-
the party enced by StuPa- by StuPa-O-Mat ing references to
O-Mat StuPa-O-Mat
Number % Number % Number % Number %
FiPS 328 26.1 225 29.8 95 20.3 8 25.8
Juso 269 21.4 174 23.0 91 194 4 12.9
Linke 239 19.0 113 15.0 124 26.4 2 6.5
LHG 157 12.5 85 11.3 70 14.9 2 6.5
LISTE 113 9.0 61 8.1 49 10.4 3 9.7
RCDS 86 6.9 63 8.3 21 4.5 2 6.5
Missing vote 63 5.0 34 4.5 19 4.1 10 32.3
Total 1255 100.0 755 100.0 469 100.0 31 100.0

Table 8: Statistics on votes and the StuPa-O-Mat use in the 2018 experimental election to the
KIT Student Parliament after exclusion of invalid ballots and replacements of missing answers
to neutral

Votes for Total votes for Votes not influ- Votes influenced Votes with miss-
the party enced by StuPa- by StuPa-O-Mat ing references to
O-Mat StuPa-O-Mat
Number % Number % Number % Number %
FiPS 319 27.3 224 31.2 95 21.2 0 0.0
Juso 264 22.6 173 24.1 91 20.3 0 0.0
Linke 237 20.3 113 15.7 124 27.6 0 0.0
LHG 154 13.2 85 11.8 69 15.4 0 0.0
LISTE 110 94 61 8.5 49 10.9 0 0.0
RCDS 84 7.2 63 8.8 21 4.7 0 0.0
Missing vote 0 0.0 0 0.0 0 0.0 0 0.0
Total 1168 100.0 719 100.0 449 100.0 0 0.0

The statistics of positive/negative/neutral answers to 30 questions in experimental ballots
are collected and classified by the set of voters in Table 9. Both abstentions and missing opinions
are regarded as neutral answers.

Figure 6 visualizes Table 9. The blue bars depict the balance of opinions in three voter
sets as given in Table 9. For each question and each set of voters, the blue segment to the left
of the vertical 0-axis shows the percentage of antagonists, and the blue segment on the right
hand shows the percentage of protagonists. To better visualize the majority opinion, the total
length of the blue bar is normalized (proportionally extended to 100%) and shown by a box.
The majority opinion is on the side where the box surpasses the £50% limit. For instance, the
majority opinion on Question 1 in all three voter sets is ‘Yes’. The party positions are shown by
the parties’ color bars on the left-hand (‘No’) or right-hand (‘Yes’) side of the chart. The length
of the party bars for each voter group is the percentage of votes received by the party within
this group. For a missing party answer, its color bar is also missing.
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Table 9: Positions of student parties on 30 questions (+[1]—VYes, —[1]—No, ?—Missing or
abstention) and balances of opinions on these questions in three sets of experiment participants
(all voters, the non-influenced by the StuPa-O-Mat, and the influenced by the StuPa-O-Mat)

Questions All Voters Voters
voters not influ-
influ- enced
enced by the
© E o by the StuPa-
L2225 8 StuPa- O-Mat
LS098 3& O-Mat

Pros Cons Pros Cons Pros Cons

% % N % % %

1 Public transportation between campus... + + + 7 7 + 28 4 27 4 31 4
2 The KIT should establish a... ?7 4+ 4+ - —-— 15 54 15 52 14 57
3 There should be study fees. 7?7 — =7 —— 10 74 9 77 11 69
4 The canteen & cafeteria should... 7T +4+7 —— 44 23 43 24 45 20
5 The maximum period of study should... — 7?7 + — + — 38 38 36 36 40 40
6 There should be a master program... +-++++ 68 14 68 12 68 16
7 There should be a guaranteed... +4+++ -+ 67 6 68 6 65 6
8 A Baden-Wiirttemberg-wide evening-... — ? 7 — 4+ — 48 30 55 26 37 38
9 There should be a smaller amount of... + 7 + — — 4+ 27 22 28 21 27 23
10 The student parliament should... + 777 —— 20 23 19 23 20 22
11 A part of the student fee... 4+ ++ -+ 4+ 47 14 47 13 46 16
12 Student funds should be used for... -7 + -7 — 47 25 49 23 43 28
13 The campus should become a... - —+ - —-—- 39 42 43 39 33 45
14 Prices in the Cafeteria and the... +?7 7 +—-—+4+ 36 26 36 25 37 26
15 More parking spots for bikes should... + + 4+ 7 4+ + 71 6 07 73 4
16 The KIT should provide an event... + 7 +7 — — 48 14 49 12 46 16
17 For Elected persons of the... -7 7 — — 4+ 23 40 24 39 23 42
18 The constituted student body should... + + + + + — 69 8 68 8 T
19 The AStA should actively promote... +?7 ++++ 8 4 79 5 82 4
20 The courses at KIT should be... ??T -7 —+ 35 31 40 25 26 42
21 The expense allowance for... +?7?7 +4+44+ 63 5 63 5 63 5
22 The written student body should be... + + 7 + + 4+ 57 10 56 9 57 10
23 The student contribution (currently... — — 7 4+ ? + 13 41 13 39 12 44
24 Exams at the KIT should be written... + + + + + — 39 23 34 26 46 18
25 The student body should be more... +++ -7 4+ 61 2 61 3 59
26 The student parliament should stand... + + + 7 — + 68 4 67 5 70 3
27 The KIT - campus south included -... — 4+ + — — — 29 21 25 18 35 26
28 The student parliament should... ++4+7 4+ - 8 5 78 5 82 5
29 To improve the lecture hall... + -+ -4+ 28 44 25 47 32 39
30 The maximum number of examination... — + + — + — 41 35 43 33 37 39
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FIPSEE Jusolm Linkemm

LHGO

NO

LISTEm RCDSH

YES

Balance of opinions HE——

1 Public transportation...

2 The KIT should establish...

3 There should be study...

4 The canteen & cafeteria...

5 The maximum period of...

6 There should be a master...

7 There should be a...

8 A Baden-Wirttemberg-wide...

9 There should be a smaller...

10 The student parliament...

-100%

Figure 6: Balance of opinions on 30 questions (blue—factual, white—mnormalized) in three sets
of experiment participants (All voters, Vote2SPoM—the not-influenced by the StuPa-O-Mat,
Voter~SPoM—the influenced by the StuPa-O-Mat) and representation thereof by the Student
Parliament as if elected by party name within these sets. The size of a party’s bar is proportional
to the votes received in the corresponding set. A party bar is missing if the party position on

the question is indefinite.
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Balance of opinions HE——
YES

11 A part of the student...

12 Student funds should be...

} The campus should become...

14 Prices in the Cafeteria...

15 More parking spots for...

16 The KIT should provide...

17 For Elected persons of...

18 The constituted student...

19 The AStA should actively...

20 The courses at KIT...
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Figure 6: (Continued) Balance of opinions on 30 questions (blue—factual, white—mnormalized) in
three sets of experiment participants (All voters, Vote2SPoM—the not-influenced by the StuPa-
O-Mat, VotexxSPoM—the influenced by the StuPa-O-Mat) and representation thereof by the
Student Parliament as if elected by party name within these sets. The size of a party’s bar is
proportional to the votes received in the corresponding set. A party bar is missing if the party

position on the question is indefinite.
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21 The expense allowance...

22 The written student body...

23 The student contribution...

24 Exams at the KIT should...

25 The student body should...

26 The student parliament...

27 The KIT - campus south...

28 The student parliament...

29 To improve the lecture...

30 The maximum number of...

-100%

Figure 6: (Continued) Balance of opinions on 30 questions (blue—factual, white—mnormalized) in
three sets of experiment participants (All voters, VoteASPoM—the not-influenced by the StuPa-
O-Mat, VotexxSPoM—the influenced by the StuPa-O-Mat) and representation thereof by the
Student Parliament as if elected by party name within these sets. The size of a party’s bar is
proportional to the votes received in the corresponding set. A party bar is missing if the party

position on the question is indefinite.
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5 Policy Representation by the Student Parties and the Student
Parliament

The data collected allow us to count the experimental votes by party name and determine the
outcomes of Third Vote elections based on seven selections of questions. These data are displayed
in Table 10. The table consists of eight horizontal sections, describing the outcomes of virtual
elections in three horizontal blocks for three sets of voters — all 1168 experiment participants,
719 the not influenced by the StuOa-O-Mat, and 449 the influenced by the StuPa-O-Mat.

The first section’s (Vote) first block (All voters) describes the outcomes of vote by party
name in the set of all voters. The first column, ‘Vote’, contains the percentages of party votes,
as given in Table 8. The second and third columns characterize the representative capacity of
the parties in terms of Popularity and Universality indices computed for all 30 questions of the
experimental ballot.

Let us trace the construction of these indices for FiPS. For Question 1, ‘Public transportation
between campus south and campus north should be improved’, the balance of public opinion,
with 28% protagonists and 4% antagonists (Table 9), is shown by the upper blue bar in Figure
6. The balance of opinions is normalized, that is, extended proportionally to 100%, as shown by
the box. Thereby, we assume that abstaining voters’ passive preferences for ‘Yes’ and ‘No’ are
distributed in the proportion of the protagonist-to-antagonist ratio. For Question 1, the FiPS
represents the actual and ‘passive’ antagonists, having the normalized representativeness

0.28
- ==
FiPS,1 (.28 + 0.04

With no answer to Questions 2,3 and 4 the FiPS expresses no opinion, and we put

0.

0.88 .

Trips,2 =~ "rips,3 = TFiPS,4 T
The next question, on which FiPS has an opinion, is 5, ‘The maximum period of study should
be abolished’. In this case FiPS represents 37.7% of antagonists against 37.5% of protagonists.
Taking into account the ‘passive’ voters, we find the FiPS’ normalized representativeness for

Question 5:
0.377

- =

FiPS5  0.375 + 0.377
and so on. Taking the average representativeness of the FiPS over the questions with the FiPS’
positions (there are 26 such questions; four answers are missing), we obtain the party’s popularity
index:

~ 0.51 |

0.88+0+0+0+051+---
Prips = Hor ;6 i T~ 001 (=70.1%) .
The FiPS universality index is the percentage of questions on which it represents a majority of
voters. Again, we consider the questions with known FiPS positions: Since the FiPS represents

a majority on 20 out of 26 questions, for which FiPS has a definitive position, we obtain

UFiPS ~ 0.769 (: 76.9%) .

The FiPS’ popularity and universality indices stand at the top of the corresponding columns.
The popularity and universality indices of other parties are computed in the same way.

The StuPa elected by party name consists of party factions, whose sizes are given in the
column ‘Vote’. Assuming that the StuPa makes Yes/No decisions by simple majority, and
since we know the party positions on the questions, we define the StuPa’s policy profile for
30 questions, as visualized in Figure 6. After the StuPa’s policy profile has been defined, we
compute its popularity and universality indices regarding the balances of public opinion on every
issue in the same way as for a party. The StuPa’s popularity and universality on 30 questions
(StuPa30), 69.2% and 80.0%, respectively, are put below the party indices.
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Table 10: Sizes of factions in the StuPa as if elected by party name (Vote) or by the mean of
party’s popularity and universality (Third Vote) for different selections of questions; the column
'Faction’ shows the parties’ mean indices normalized (reduced to the total of 100%)

All voters The not influenced The influenced by
by StuPa-O-Mat StuPa-O-Mat
Vote P U Faction Vote P U  Faction Vote P U  Faction
% %N %N % % %N N % % %N N %
Vote FiPS 27.3 70.1 76.9 27.3 31.2 68.9 73.1 31.2 21.2 71.9 84.6 21.2
Juso 22.6 71.9 89.5 22.6 24.1 71.5 84.2 24.1 20.3 72.5 84.2 20.3
Linke 20.3 72.1 82.6 20.3 15.7 72.1 87.0 15.7 27.6 72.1 87.0 27.6
LHG 13.2 57.0 57.1 13.2 11.8 55.6 52.4 11.8 154 59.2 66.7 15.4
LISTE 9.4 60.7 65.4 9.4 8.5 60.5 61.5 8.5 10.9 60.9 65.4 10.9
RCDS 7.2 58.5 60.0 7.2 8.8 584 56.7 8.8 4.7 58.6 63.3 4.7
StuPa30 69.2 80.0 66.9 70.0 70.5 83.3
30gst FiPS 27.3 70.1 76.9 17.9 31.2 68.9 73.1 17.7 21.2 71.9 84.6 18.5
Juso 22.6 71.9 89.5 19.6 24.1 71.5 84.2 194 20.3 72.5 84.2 18.5
Linke 20.3 72.1 82.6 18.8 15.7 72.1 87.0 19.8 27.6 72.1 87.0 18.8
LHG 13.2 57.0 57.1 13.9 11.8 55.6 52.4 13.5 15.4 59.2 66.7 14.9
LISTE 9.4 60.7 65.4 15.3 8.5 60.5 61.5 15.2 10.9 60.9 65.4 14.9
RCDS 7.2 585 60.0 14.4 8.8 58.4 56.7 14.3 4.7 58.6 63.3 144
StuPa30 71.3 86.7 70.5 83.3 72.6 90.0
SPoM FiPS 27.3 67.1 76.2 18.3 31.2 65.9 71.4 18.1 21.2 69.1 85.7 19.1
Juso 22.6 68.2 87.5 19.9 24.1 67.9 81.3 19.6 20.3 68.8 81.3 18.5
Linke 20.3 70.0 81.0 19.3 15.7 70.1 85.7 20.5 27.6 69.8 85.7 19.1
LHG 13.2 56.4 55.6 14.3 11.8 54.7 50.0 13.8 154 59.2 66.7 15.5
LISTE 9.4 57.0 59.1 14.8 8.5 56.7 54.5 14.6 10.9 57.3 59.1 14.3
RCDS 7.2 53.3 52.0 134 8.8 53.3 48.0 13.3 4.7 53.5 56.0 13.5
StuPa25 68.8 84.0 67.9 80.0 70.3 88.0
StuPa30 71.3 86.7 70.5 83.3 72.6 90.0
Dist  FiPS 27.3 65.2 71.4 179 31.2 63.9 66.7 17.7 21.2 67.3 81.0 18.8
Juso 22.6 68.8 87.5 20.5 24.1 68.4 81.3 20.3 20.3 69.3 81.3 19.1
Linke 20.3 69.2 80.0 19.6 15.7 69.4 85.0 20.9 27.6 68.9 85.0 19.5
LHG 13.2 51.4 50.0 13.3 11.8 49.7 44.4 12.8 154 54.0 61.1 14.6
LISTE 9.4 55.1 59.1 15.0 8.5 54.9 54.5 14.8 10.9 55.3 59.1 14.5
RCDS 7.2 52.0 52.0 13.7 8.8 52.1 48.0 13.6 4.7 52.1 56.0 13.7
StuPa25 67.5 84.0 64.5 76.0 68.9 88.0
StuPa30 71.3 86.7 68.7 80.0 72.6 90.0
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Table 10: (Continued) Sizes of factions in the StuPa as if elected by party name (Vote) or by the
mean of party’s popularity and universality (Third Vote) for different selections of questions;
the column ’Faction’ shows the parties’ mean indices normalized (reduced to the total of 100%)

All voters The not influenced The influenced by
by StuPa-O-Mat StuPa-O-Mat
Vote P U  Faction Vote P U Faction Vote P U Faction
% % % % % % %N % % N N %
Corr FiPS 27.3 68.1 72.7 18.2 31.2 67.0 72.7 18.1 21.2 69.8 81.8 18.9
Juso 22.6 69.9 86.7 20.2 24.1 69.7 86.7 20.3 20.3 70.3 80.0 18.8
Linke 20.3 70.3 84.2 20.0 15.7 70.1 84.2 20.0 27.6 70.5 89.5 20.0
LHG 13.2 53.6 50.0 13.4 11.8 52.2 50.0 13.3 15.4 55.9 61.1 14.6
LISTE 9.4 55.5 57.1 14.6 8.5 55.4 57.1 14.6 10.9 55.5 57.1 14.1
RCDS 7.2 53.7 52.0 13.7 8.8 53.7 52.0 13.7 4.7 53.6 56.0 13.7
StuPa25 69.1 84.0 68.3 84.0 70.4 88.0
StuPa30 71.3 86.7 70.5 83.3 72.6 90.0
Pc  FiPS 27.3 74.0 85.7 18.6 31.2 73.1 85.7 18.6 21.2 754 90.5 18.7
Juso 22.6 73.9 86.7 18.7 24.1 73.4 86.7 18.7 20.3 74.6 86.7 18.1
Linke 20.3 74.4 83.3 18.4 15.7 73.8 83.3 18.4 27.6 75.2 94.4 19.1
LHG 13.2 60.2 64.7 14.6 11.8 59.1 64.7 14.5 154 61.9 70.6 14.9
LISTE 94 60.7 63.6 14.5 8.5 60.6 63.6 14.5 10.9 60.9 68.2 14.5
RCDS 7.2 63.0 68.0 15.3 8.8 63.3 68.0 15.3 4.7 62.5 68.0 14.7
StuPa25 74.6 92.0 73.8 92.0 75.8 100.0
StuPa30 71.3 86.7 70.5 83.3 72.6 90.0
PcD FiPS 27.3 72.8 86.4 18.5 31.2 71.8 81.8 18.3 21.2 744 90.9 185
Juso 22.6 76.9 92.9 19.7 24.1 75.8 85.7 19.3 20.3 78.7 92.9 19.2
Linke 20.3 76.1 83.3 18.5 15.7 75.6 88.9 19.6 27.6 76.8 94.4 19.1
LHG 13.2 58.3 64.7 14.3 11.8 57.1 58.8 13.8 154 60.3 70.6 14.6
LISTE 94 594 61.9 14.1 8.5 58.9 57.1 13.9 10.9 60.1 66.7 14.2
RCDS 7.2 61.7 68.0 15.0 8.8 62.0 64.0 15.0 4.7 61.4 68.0 14.5
StuPa25 72.4 88.0 71.3 84.0 74.3 96.0
StuPa30 71.3 86.7 70.5 83.3 72.6 90.0
PcC FiPS 27.3 T74.4 86.4 18.6 31.2 73.4 81.8 184 21.2 76.0 90.9 18.6
Juso 22.6 78.1 93.3 19.8 24.1 77.0 86.7 19.4 20.3 79.8 93.3 19.3
Linke 20.3 77.1 84.2 18.6 15.7 76.6 89.5 19.7 27.6 77.7 94.7 19.2
LHG 13.2 58.3 62.5 13.9 11.8 57.1 56.3 13.5 154 60.4 68.8 14.4
LISTE 9.4 61.9 66.7 14.8 85 614 61.9 14.7 10.9 62.6 71.4 14.9
RCDS 7.2 59.6 64.0 14.3 8.8 59.9 60.0 14.2 4.7 59.3 64.0 13.7
StuPa25 73.8 88.0 72.7 84.0 75.7 96.0
StuPa30 71.3 86.7 70.5 83.3 72.6 90.0
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The last column of the block, ‘Faction’, shows the percentage of parliament seats to which
a parties is entitled. Since this section describes elections by party name, this column repeats
the column ‘Vote’

The other two blocks of section ‘Vote’ differ from the first one only in restricting the set of
all voters to one of its subsets — those who are not influenced by the StuPa-O-Mat and those
who are.

The following seven horizontal sections of Table 10 describe Third Vote elections based on
different selections of questions, either all 30 (30gst) or 25 of the StuPa-O-Mat (SPoM) or
obtained using five optimization models Dist, Corr, Pc, PcD and PcC. The party indices are
computed for the corresponding selections of questions. This is why the party indices in the first
two horizontal sections of the table, ‘Vote’ and ‘30gst’ based both on all the 30 questions are
the same. The StuPa indices are however different, because Section ‘Vote’ describes the StuPa
elected by party name, whereas Section ‘30gst’ describes the outcome of the Third Vote.

Columns ‘Faction’ in all sections other than ‘Vote’ show the percentages of parliament seats
to which the parties are entitled under the Third Vote. These percentages are proportional to
the party means of popularity and universality (the mean makes sense because popularity and
universality indices are correlated, being defined, respectively, as the expected representativeness
and expected rounded representativeness; see [Tangian 2014, p. 243, (6.3)—(6.4)]). The StuPa is
considered with party factions of these sizes, and its popularity and universality are computed
for the given selection of questions (StuPa25), as well as for all the 30 questions (StuPa30).

For the models based on 25 questions, the StuPa indices are given both for these 25 questions
(StuPa25) and all the 30 questions (StuPa30). It should be noted that a greater index value of
StuPad0 than of StuPa25 should not be misinterpreted. For instance, the first block of the SPoM
horizontal section provides the StuPa25 Universality Ugiupaos = 84.0, meaning that a majority
is not represented for four out of 25 questions; indeed in this case each question has the weight
4%, 50 100% — 4% x 4 = 84%. A higher StuPa30 Universality Usiupazo = 86.7 means in fact the
same, because each question of 30 has the weight 100%/30, so 100% — 100%/30 x 4 ~ 86.7%.

Table 10 is visualized by Figure 7 where the parties are sorted in decreasing order of the mean
of their popularity and universality indices for three voter sets. The bars in the StuPa blocks
are divided in segments in proportion to the party factions and colored correspondingly. As one
can see, the SuPa elected by vote (party name) has the lowest representativeness (Mean index
= 73). The highest representativeness of the StuPa is attained when the questions are selected
by the PCA-based models (Mean indices = 81-85). The StuPa-O-Mat questions heuristically
selected by the election committee as ‘most important are not really optimal. The StuPa elected
by Third Vote based on the StuPa-O-Mat questions has the Mean index = 76.

6 Evaluation of Coalitions

In real politics, parliament factions unite in coalitions, and only those with >50% of the parlia-
ment seats are eligible to govern. The eligible coalitions are usually minimal, i.e. they contain no
more parties than necessary, because the more parties, the more complex the negotiations and
the less power enjoyed by each faction; cf. Riker’s minimum winning coalitions [Riker 1962]. For
instance, the coalition FiPS—Juso—Linke-LHG is eligible but not minimal; that is, the coalition
FiPS—Juso—Linke, being itself eligible, does not need LHG.

Another important condition is the parties’ political compatibility, which we measure with
the index of unanimity — the percentage of the questions on which all the coalition factions agree.
A high degree of unanimity facilitates coalition formation, because parties with close positions
cooperate more easily. If the unanimity is below 50% the coalition is more incompatible than
compatible. Therefore, we consider only minimal eligible coalitions with the unanimity >50%.
Such coalitions we call probable governing coalitions.
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Figure 7: Indices of popularity (P) and universality (U) of student parties and that of the
Student Parliament, as if elected by party name (Vote — % of votes is given for the set of all
voters) or by the mean of party’s popularity and universality (Third Vote) for several selections
of questions within three sets of experiment participants (a—all voters, #—the not-influenced
by the StuPa-O-Mat, ~—the influenced by the StuPa-O-Mat); the blocks are ordered by the
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If a coalition is unanimous on a certain question, then its position on it is the same as of
every member. If coalition members disagree on an issue, then the probabilities of the coalition’s
Yes/No answer to this question could be assumed proportional to the protagonist-to-antagonist
ratio within the coalition. As expressed in a personal conversation by Tobias Lindner, Bundestag
member (GRUNE), the reality is even more uncertain.

To deal with the uncertainty in coalition decision making, we introduce the parameter p —
proportionality of influence to size of the faction — 0 < p < 1, which we explain here with
an example. Suppose that, for a certain question, the protagonist-to-antagonist ratio within a
coalition is 3:1, that is, the Yes-faction is three times larger than the No-faction. The p =1
denotes the exact proportionality of influence to size, when the coalition answers ‘Yes’ with the
probability equal to the weight of the Yes-faction 3/(3+1) = 3/4, and ‘No’ with the probability
equal to the weight of the No-faction 1/4. The p = 0 denotes no proportionality of influence to
size, that is, the coalition adopts each alternative opinion with equal chances 1/2. The medium
uncertainty p = 1/2 means that the influence of faction sizes on the coalition answer is a mix of
the two extreme cases in proportion p=1/2 and 1 —p =1/2:

Prob (Yes) = p x 3/4  +(1-px 1/2 =5/8
- — —— —~
1/2  Size influence  1/2  No influence
of Yes-faction of size
Prob (No) = p X /4 +(1-p)x 1/2 =3/8.
N N —— —~~
1/2  Size influence 1/2  No influence
of No-faction of size

In the rest of the paper, all computations are made for the medium uncertainty p = 1/2.

Since coalitions have positions on policy issues, they can be characterized with the indices
of popularity and universality which, under uncertainty, turn into random variables. Then
the coalition’s popularity and universality are understood as the expected size of the group
represented and the expected frequency in representing a majority, respectively. These indices
are no longer exact magnitudes but estimates, with their standard deviation regarded as the
estimation accuracy. Below, the coalition indices and their standard deviations are computed
with formulas from [Tangian 2014, p. 338].

The goal of our experiment is to compare the policy representation capacity of the StuPa
elected solely by party names, and the StuPa elected using the third votes. In the latter case
the party faction sizes are made proportional to the party mean indices of popularity and
universality (without adjustments of percentages to integer numbers of seats). Taking a page
from real politics, we consider the StuPa dominated by the most probable governing coalition,
that is, by the minimal eligible coalition with the highest unanimity, which is most important
for coalition formation.

Tables 11-13 illustrated respectively by 3D Figures 8-10 show the most unanimous minimal
eligible coalitions in the 2018 StuPa as if elected within the three voter sets (all the participants of
the experiment, those who are not influences by the StuPa-O-Mat and those who are influenced
by the StuPa-O-Mat) by party name (Vote) and using the third vote based either on the 30
questions from the experimental ballot (30gst), or 25 questions selected by the election committee
for the StuPa-O-Mat (SPoM), or 25 questions selected by optimization models Dist, Corr, Pc,
PcD and PcC. For all the indices, larger values mean ‘better’ and are ranked higher in the
tables, whereas greater standard deviations are ranked lower, because they mean a lower index
accuracy.
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Table 11: Indices of the most unanimous minimal eligible coalitions in the StuPa as if elected
within the set of all voters by party name (Vote) or by the mean of parties’ popularity and
universality (Third Vote) based on either 30 questions in the experimental ballot (30gst), or 25
questions selected by the election committee for the StuPa-O-Mat (SPoM), or by models Dist,
Corr, Pc, PcD and PcC; the impact of faction size on the coalition decisions p = 0.50

Model Coalitions StuPa seats Unanimity Popularity Universality

Expec- Standard  Expec-  Standard
tation deviation  tation deviation

% /Rank %/Rank %/Rank % /Rank %/Rank % /Rank
Most unanimous coalition in the StuPa elected by party name (Vote)
Vote: FiPS-Juso-Linke  70.2/1 76.7/3 63.5/5  +4.6/3 71.6/5  £7.4/1
Most unanimous coalitions in the StuPa elected by third votes
30qst: FiPS—-Juso-Linke  56.4/7 76.7/3 63.7/4  +4.6/4 724/4 £7.4/2
SPoM: FiPS—Juso-Linke 57.4/4 72.0/5 61.7/7  +4.6/2 71.4/7  £7.8/3
Dist:  FiPS—Juso—Linke 58.0/3 72.0/5 61.5/8 +4.3/1 70.7/8  £7.9/4
Corr: FiPS-Juso-Linke  58.4/2 76.0/4 62.7/6  +4.6/5 71.5/6  £8.1/5
Pc: FiPS—Juso—Linke 55.7/8 88.0/1 65.7/3  +5.3/7 73.2/3  +8.7/8
PcD:  FiPS—Juso—Linke 56.6/6 84.0/2 66.6/2 +5.2/6 75.0/1  £8.5/7
PcC: FiPS—Juso-Linke 56.9/5 84.0/2 67.0/1  +54/8 74.8/2  £8.4/6
B Fips
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B Linke
90 PcD
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Figure 8: Visualization of Table 11

31



Table 12: Indices of the most unanimous minimal eligible coalitions in the StuPa as if elected
within the set of the not-influenced by the StuPa-O-Mat by party name (Vote) or by the mean of
parties’ popularity and universality (Third Vote) based on either 30 questions in the experimental
ballot (30gst), or 25 questions selected by the election committee for the StuPa-O-Mat (SPoM),
or by models Dist, Corr, Pc, PcD and PcC; the impact of faction size on the coalition decisions

p=0.50
Model Coalitions StuPa seats Unanimity Popularity Universality
Expec- Standard  Expec-  Standard
tation deviation  tation deviation
% /Rank %/Rank %/Rank % /Rank %/Rank % /Rank
Most unanimous coalition in the StuPa elected by party name (Vote)
Vote: FiPS—-Juso 55.2/8 86.2/2 62.2/6  +4.7/5 67.0/8 +7.9/4
Most unanimous coalitions in the StuPa elected by third votes
30gst: FiPS—Juso-Linke  57.0/6 76.7/4 63.5/4  +4.6/2 70.9/5  £7.4/1
SPoM: FiPS—Juso-Linke 58.2/3 72.0/6 61.5/7 +4.6/3 69.5/6  +7.8/2
Dist: FiPS—Juso-Linke 58.9/1 72.0/6 61.3/8 +4.4/1 68.9/7 £7.9/3
Corr:  FiPS—Juso—Linke 58.4/2 76.0/5 62.5/5  +4.6/4 71.6/4 £8.1/5
Pc: FiPS—Juso—Linke 55.7/7 88.0/1 65.3/3  +5.3/7 73.2/1  +8.7/8
PcD:  FiPS—-Juso—Linke 57.3/5 84.0/3 66.0/2  +5.2/6 72.9/2  £8.5/7
PcC: FiPS—Juso-Linke 57.6/4 84.0/3 66.4/1  +5.4/8 72.8/3  £8.4/6
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Figure 9: Visualization of Table 12
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Table 13: Indices of the most unanimous minimal eligible coalitions in the StuPa as if elected
within the set of the influenced by the StuPa-O-Mat by party name (Vote) or by the mean of
parties’ popularity and universality (Third Vote) based on either 30 questions in the experimental
ballot (30qgst), or 25 questions selected by the election committee for the StuPa-O-Mat (SPoM),
or by models Dist, Corr, Pc, PcD and PcC; the impact of faction size on the coalition decisions

p = 0.50
Model Coalitions StuPa seats Unanimity Popularity Universality
Expec- Standard  Expec-  Standard
tation deviation  tation deviation
% /Rank %,/Rank %/Rank %/Rank  %/Rank %/Rank
Most unanimous coalition in the StuPa elected by party name (Vote)
Vote: FiPS—Juso-Linke  69.0/1 76.7/3 64.1/4  +4.6/3 73.5/4  £7.4/1
Most unanimous coalitions in the StuPa elected by third votes
30gst: FiPS—Juso-Linke  55.8/8 76.7/3 64.1/5  +4.6/4 73.3/5  £7.4/2
SPoM: FiPS—Juso-Linke  56.7/6 72.0/5 62.1/7  +4.6/2 72.6/6  +7.8/3
Dist: FiPS-Juso-Linke  57.3/3 72.0/5 61.9/8  +4.4/1 71.8/8  +£7.9/4
Corr: FiPS-Juso-Linke  57.7/2 76.0/4 63.0/6 +4.7/5 72.5/7  £8.1/5
Pc: FiPS—Juso—Linke  55.9/7 88.0/1 66.3/3  +5.4/7 77.2/3  £8.7/8
PcD: FiPS-Juso-Linke  56.8/5 84.0/2 67.4/2 +5.2/6 78.8/1  £8.5/7
PcC: FiPS-Juso-Linke  57.0/4 84.0/2 67.8/1  +5.5/8 78.4/2  +8.4/6
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Figure 10: Visualization of Table 13
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In the figures, the coalitions are depicted by concatenated color bars whose lengths are
proportional to the faction sizes. The coalition’s unanimity is shown by the height of the
flagstaff, and its XY coordinates are the coalition indices of popularity and universality. The
flagstaff color distinguishes the coalitions of the StuPa elected by party name (red) and the
Third Vote (green). The coalition labels are the same as in the associated table.

For all the three sets of voters, the coalitions in the StuPa elected by the Third Vote based on
the questions selected by PCA-based models are by far most representative (with the popularity
and universality ranked 1-3 in all the tables), whereas the coalitions elected by party names
(Vote), or by the third vote based on the StuPa-O-Mat questions chosen heuristically by the
election committee are much less representativeeast representative (their indices of popularity
and universality are ranked either 3 or 4).

Comparing with Figure 7, we see that the representativeness of the StuPa before the coali-
tion formation is higher than that of the most unanimous coalitions. This is caused by the
indefiniteness in coalition positions if there is no unanimity, so that some decisions can deviate
from the majority ones. This implication of the model meets the practice of the StuPa, which
operates on the basis of general majority vote.

7 Tackling the Equalization Effect

Under elections by party name, the maximal ratio of party factions is quite significant. For
instance, the horizontal Section ‘Vote’ of Table 10 exhibits the following maximal ratios:

For ‘All voters’, FiPS : RCDS 27.3:72=38
For ‘The not influenced by StuPa-O-Mat’, FiPS : LISTE = 31.2:85=3.7
For ‘The influenced by StuPa-O-Mat’, Linke : RCDS = 27.6:4.7=5.9

Under the Third Vote elections, the maximal ratio is much smaller. For instance, the maximal
faction ratios in the horizontal Section ‘30qst’ of Table 10 are as low as

For ‘All voters’, Juso : LHG = 19.6:13.9=14
For ‘The not influenced by StuPa-O-Mat’, Linke : LHG = 19.8:13.5=1.5
For ‘The influenced by StuPa-O-Mat’, Linke : RCDS = 18.8:144=1.3

Such an equalization of party factions under the Third Vote is caused by properties of
the popularity and universality indices whose proportions determine the faction sizes. Under
traditional elections, political parties are voted on by disjoint groups of their adherents of very
different sizes, correspondingly implying different sizes of party factions. Under the Third Vote,
every party on each issue is supported by the adherents of all parties who share the same position
on the issue. Instead of many groups of party adherents, on every issue there are only ‘Yes-
group’ and ‘No-group’ (not to count those who abstain) which are generally fairly numerous. In
other words, the groups of party adherents join (differently on each issue), providing a larger
support for weak parties.

Therefore, to tackle the equalization effect, we remove from consideration the common share
of parties’ representativeness. Technically, we retain only the part of the indices beyond the
threshold between representative and non-representative values. Since this threshold for the
normalized representativeness (when the total percentage of both protagonists and antagonists
is brought to 100%) is equal to 50%, we reduce both popularity and universality indices by this
value. Indeed, the part of the indices below the threshold of 50% can be regarded as common
to the indices and omitted as redundant. To bring the range of the reduced indices (now up to
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only 50%) to the habitual 100%, we multiply the reduced indices by 2. Hence,

P — 2(P—50%)
U — 2(U=50%) .

Applying the reduced indices to determine the faction sizes, we recalculate Tables 10-13 and
Figures 7-10. The results are presented in Tables 14-17 and Figures 11-14. In particular, the
cut of the bottom parts of the indices (with subsequent multiplication of the residual by 2) can
be seen in Figure 11. To make the results comparable, we apply the reduced indices only to
calculate columns ‘Faction’ in Table 14, whereas the indices of the StuPa’s and their coalitions
are computed using the ‘old’ complete formulas.

The StuPa reallocated in proportion to the reduced indices has an enhanced faction ratio of
the same order as under voting by party name. For instance, the maximal faction ratios in the
horizontal Section ‘30qst’ of Table 14 are as follows:

For ‘All voters’, Juso : LHG = 27.7:6.4=4.3
For ‘The not influenced by StuPa-O-Mat’, Linke : LHG = 29.3:4.0=7.3
For ‘The influenced by StuPa-O-Mat’, Linke : RCDS = 24.0:89=2.7 .

As for the performance of the Third Vote based on the reduced indices, it is still superior
than the vote by party name. The mean index of the StuPa elected by party name in Figure
11 is the lowest, being equal to 73. On the other hand, the StuPa elected by the Third Vote
based on PCA-models is most representative (the mean indices in Figure 11 are all equal to 79).
However, even these indices do not attain the range of 81-85 as observed in Figure 7.

The coalitions described in Tables 15-17 and visualized in Figures 12-14 have similar values
of popularity and universality indices as the ones in Tables 11-13 and Figures 8-10. However,
due to a greater faction ratio, two factions are sometimes sufficient to build an eligible coalition
(with > 50% of parliament seats). The coalitions in the StuPa elected by the Third Vote based
on the PCA-models are still most representative (their indices of popularity and universality
have ranks 1-3), and the level of their indices is the same as that in the models with complete
indices. This is explained by the fact that the parties in the coalitions are generally the same,
implying the same coalition policy profiles (or close), which result in the same index values.

All of these mean that the full account of policy representation capacity in the complete
indices, which implements the principle of proportional representation of public preferences,
leads to a certain equalization of party factions. Indeed, some parties share common views and
can represent them jointly rather than exclusively. Moreover, a significant presence of minor
parties in the parliament contributes to a better representation of public opinion on numerous
issues. Consequently, the equalization effect should not be regarded harmful; it can be tackled,
if desired, but at the price of reducing the gain in the parliament representativeness.

8 Conclusions

To summarize, the 2016-2018 experiments helped to improve the design and implementation of
the Third Vote election method, to better understand the particularities of its operation and
performance, and to correct the deficiencies revealed. The 2018 Third Vote experiment has
successively tested a new optimization model to reduce the number of questions collected from
eligible parties for compiling a Third Vote electoral ballot or reasonable length. This advanced
model enhances the multi-dimensionality of the set of parties’ policy profiles to cover most
completely the voters’ policy space and contributes to increasing the representative capacity of
the parliament elected by the Third Vote.
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Finally, we have tackled the effect of equalization of party factions under the Third Vote.
Since the suppression of this effect leads to a decrease in the parliament representativeness, the
effect should not be considered harmful but rather as a factor of a certain trade-off.
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Table 14: Sizes of factions in the StuPa as if elected by party name (Vote) or by the mean of
party’s popularity and universality reduced to 50% (Third Vote reduced) for different selections
of questions; the column "Faction’ shows the parties’ mean indices normalized (reduced to the
total of 100%)

All voters The not influenced The influenced by
by StuPa-O-Mat StuPa-O-Mat
Vote P U Faction Vote P U Faction = Vote P U  Faction
% %N %N % % %N % % % % %N %
Vote FiPS 27.3 40.1 53.8 27.3 31.2 379 46.2 31.2 21.2 43.7 69.2 21.2
Juso 22.6 43.8 78.9 22.6 24.1 43.0 68.4 24.1 20.3 45.0 68.4 20.3
Linke 20.3 44.3 65.2 20.3 15.7 443 739 15.7 27.6 44.2 73.9 27.6
LHG 13.2 14.0 14.3 13.2 11.8 11.2 4.8 11.8 15.4 18.4 33.3 15.4
LISTE 94 21.3 30.8 9.4 8.5 209 23.1 85 10.9 21.8 30.8 10.9
RCDS 7.2 16.9 20.0 7.2 8.8 16.8 13.3 8.8 4.7 17.3 26.7 4.7
StuPa30 69.2 80.0 66.9 70.0 70.5 83.3
30gst  FiPS 27.3 40.1 53.8 21.2 31.2 379 46.2 20.8 21.2 43.7 69.2 22.9
Juso 22.6 43.8 78.9 27.7 24.1 43.0 68.4 276 20.3 45.0 68.4 23.0
Linke 20.3 44.3 65.2 24.7 15.7 44.3 739 293 27.6 44.2 73.9 24.0
LHG 13.2 14.0 14.3 6.4 11.8 11.2 4.8 4.0 15.4 18.4 33.3 10.5
LISTE 94 21.3 30.8 11.8 8.5 20.9 23.1 10.9 10.9 21.8 30.8 10.7
RCDS 7.2 16.9 20.0 8.3 8.8 16.8 13.3 7.5 4.7 17.3 26.7 8.9
StuPa30 69.7 80.0 69.0 76.7 70.5 83.3
SPoM FiPS 27.3 34.2 52.4 23.6 31.2 31.7 429 234 21.2 38.2 71.4 25.8
Juso 22.6 36.5 75.0 30.4 24.1 35.8 62.5 30.8 20.3 37.6 62.5 23.6
Linke 20.3 40.0 61.9 27.8 15.7 40.3 714 35.0 27.6 39.6 71.4 26.2
LHG 13.2 12.8 11.1 6.5 11.8 9.4 0.0 3.0 15.4 18.3 33.3 12.2
LISTE 94 14.0 18.2 8.8 8.5 134 9.1 7.1 109 14.6 182 7.7
RCDS 72 6.7 40 29 8.8 6.5 —4.0 0.8 4.7 7.1 12.0 4.5
StuPa25 67.2 80.0 67.8 80.0 67.9 84.0
StuPa30 69.7 80.0 70.2 80.0 70.5 83.3
Dist  FiPS 27.3 30.4 42.9 22.6 31.2 279 333 22.1 21.2 34.5 61.9 25.3
Juso 22.6 37.6 75.0 34.8 24.1 369 62.5 35.9 20.3 38.6 62.5 26.6
Linke 20.3 38.4 60.0 30.4 15.7 38.7 70.0 39.3 27.6 37.9 70.0 28.3
LHG 13.2 2.7 0.0 0.8 11.8 —0.5 —11.1 —4.2 154 79 22279
LISTE 94 10.3 18.2 8.8 85 99 9.1 6.9 10.9 10.7 18.2 7.6
RCDS 72 41 4.0 25 8.8 41 —4.0 0.0 4.7 4.2 12.0 4.3
StuPa25 66.8 80.0 66.2 76.0 66.9 84.0
StuPa30 70.8 83.3 70.2 80.0 71.0 86.7
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Table 14: (Continued) Sizes of factions in the StuPa as if elected by party name (Vote) or by
the mean of party’s popularity and universality reduced to 50% (Third Vote reduced) for different
selections of questions; the column ’Faction’ shows the parties’ mean indices normalized (reduced
to the total of 100%)

All voters The not influenced The influenced by
by StuPa-O-Mat StuPa-O-Mat
Vote P U  Faction Vote P U Faction Vote P U  Faction
% % %N % % %N N % % %N N %
Corr FiPS 27.3 36.2 45.5 23.5 31.2 34.0 45.5 23.2 21.2 39.7 63.6 25.7
Juso 22.6 39.8 73.3 32.6 24.1 39.3 73.3 33.0 20.3 40.6 60.0 25.0
Linke 20.3 40.6 68.4 31.3 15.7 40.2 68.4 31.8 27.6 41.0 78.9 29.8
LHG 13.2 7.3 0.0 21 11.8 45 0.0 1.3 154 11.7 22.2 8.4
LISTE 94 11.0 14.3 7.3 85 10.9 143 74 10.9 10.9 14.3 6.3
RCDS 72 73 40 3.3 8.8 75 4.0 34 4.7 7.2 12.0 4.8
StuPa25 68.4 80.0 67.9 80.0 68.4 84.0
StuPa30 70.8 83.3 70.2 80.0 71.0 86.7
Pc  FiPS 27.3 47.9 71.4 23.1 31.2 46.2 71.4 23.0 21.2 50.8 81.0 22.8
Juso 22.6 47.8 73.3 23.5 24.1 46.8 73.3 23.5 20.3 49.2 73.3 21.2
Linke 20.3 48.8 66.7 22.4 15.7 47.6 66.7 22.4 27.6 50.4 88.9 24.1
LHG 13.2 20.3 29.4 9.6 11.8 18.1 29.4 9.3 15.4 23.9 41.2 11.3
LISTE 94 215 27.3 94 8.5 21.2 273 9.5 10.9 21.8 36.4 10.1
RCDS 7.2 259 36.0 12.0 8.8 26.5 36.0 12.2 4.7 25.1 36.0 10.6
StuPa25 72.0 84.0 71.2 84.0 73.3 92.0
StuPa30 69.2 80.0 68.4 76.7 70.5 83.3
PcD FiPS 27.3 45.5 72.7 22.5 31.2 43.6 63.6 22.6 21.2 48.7 81.8 22.1
Juso 22.6 53.8 85.7 26.6 24.1 51.5 71.4 259 20.3 57.4 85.7 24.2
Linke 20.3 52.2 66.7 22.6 15.7 51.2 77.8 27.2 27.6 53.6 88.9 24.1
LHG 13.2 16.7 29.4 8.8 11.8 14.3 17.6 6.7 15.4 20.6 41.2 10.5
LISTE 94 18.8 23.8 8.1 8.5 17.9 14.3 6.8 10.9 20.2 33.3 9.1
RCDS 7.2 234 36.0 11.3 8.8 23.9 28.0 10.9 4.7 22.8 36.0 10.0
StuPa25 72.1 84.0 70.8 80.0 74.1 92.0
StuPa30 69.2 80.0 69.0 80.0 70.5 83.3
PcC FiPS 27.3 48.8 72.7 22.8 31.2 46.8 63.6 22.9 21.2 52.0 81.8 224
Juso 22.6 56.1 86.7 26.8 24.1 53.9 73.3 26.4 20.3 59.5 86.7 24.4
Linke 20.3 54.1 68.4 23.0 15.7 53.2 78.9 27.4 27.6 55.4 89.5 24.2
LHG 13.2 16.6 25.0 7.8 11.8 14.1 12.5 5.5 154 20.8 37.5 9.7
LISTE 94 239 33.3 10.7 8.5 229 23.8 9.7 10.9 25.3 42.9 11.4
RCDS 7.2 19.2 28.0 8.9 8.8 19.7 20.0 8.2 4.7 18.6 28.0 7.8
StuPa25 73.5 84.0 72.2 76.0 75.6 92.0
StuPa30 69.2 80.0 69.0 76.7 70.5 83.3
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Figure 11: Indices of popularity (P) and universality (U) of student parties and that of the
Student Parliament, as if elected by party name (Vote — % of votes is given for the set of
all voters) or by the mean of party’s popularity and universality reduced by 50% (Third Vote
reduced) for several selections of questions within three sets of experiment participants (a—all
voters, #—the not-influenced by the StuPa-O-Mat,
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Table 15: Indices of the most unanimous minimal eligible coalitions in the StuPa as if elected
within the set of all voters by party name (Vote) or by the mean of parties’ popularity and uni-
versality reduced by 50% (Third Vote reduced) based on either 30 questions in the experimental
ballot (30gst), or 25 questions selected by the election committee for the StuPa-O-Mat (SPoM),
or by models Dist, Corr, Pc, PcD and PcC; the impact of faction size on the coalition decisions

p = 0.50
Model Coalitions StuPa seats Unanimity Popularity Universality
Expec- Standard  Expec- Standard
tation deviation  tation deviation
% /Rank %,/Rank %/Rank %/Rank  %/Rank %/Rank
Most unanimous coalition in the StuPa elected by party name (Vote)
Vote: FiPS—Juso-Linke  70.2/3 76.7/7 63.5/4  +4.6/1 71.6/4  £7.4/1
Most unanimous coalitions in the StuPa elected by third votes reduced
30qgst: Juso—Linke 52.4/8 92.0/2 62.8/5  +5.2/5 71.2/5  +8.7/4
SPoM: Juso—Linke 58.2/7 90.9/3 61.0/7  +5.1/3 70.2/7  £9.2/6
Dist:  Juso—Linke 65.2/5 90.5/4 60.8/8  +5.1/2 69.7/8  +9.3/7
Corr:  Juso—Linke 63.9/6 95.0/1 61.5/6  +5.3/7 70.5/6  £9.8/8
Pc: FiPS—Juso—Linke 68.9/4 88.0/5 65.7/3  +5.3/6 73.3/3  £8.7/5
PcD:  FiPS—Juso—Linke 71.8/2 84.0/6 66.6/2  +5.2/4 75.2/1  +8.5/3
PcC: FiPS-Juso-Linke  72.6/1 84.0/6 67.0/1  +5.4/8 74.9/2  £8.5/2
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Figure 12: Visualization of Table 15
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Table 16: Indices of the most unanimous minimal eligible coalitions in the StuPa as if elected
within the set of the not-influenced by the StuPa-O-Mat by party name (Vote) or by the mean
of parties’ popularity and universality reduced by 50% (Third Vote reduced) based on either 30
questions in the experimental ballot (30qst), or 25 questions selected by the election committee
for the StuPa-O-Mat (SPoM), or by models Dist, Corr, Pc, PcD and PcC; the impact of faction
size on the coalition decisions p = 0.50

Model Coalitions StuPa seats Unanimity Popularity Universality
Expec- Standard  Expec-  Standard
tation deviation  tation deviation

%/Rank %,/Rank %/Rank %/Rank  %/Rank %/Rank

Most unanimous coalition in the StuPa elected by party name (Vote)

Vote: FiPS—Juso 55.2/6 86.2/7 62.2/5  +4.7/1 67.0/8 £7.9/1

Most unanimous coalitions in the StuPa elected by third votes reduced

30qgst: Juso—Linke 56.9/5 92.0/2 62.6/4 +5.2/4 70.6/4  £8.7/2

SPoM: Juso—Linke 65.8/3 90.9/3 61.0/7  +5.2/3 69.4/6  +9.2/4

Dist:  Juso—Linke 75.2/1 90.5/4 60.8/8  +5.1/2 68.9/7  +9.3/5

Corr: Juso—Linke 64.7/4 95.0/1 61.4/6  +5.4/6 70.5/5  +9.8/8

Pc: FiPS—Juso-Linke  69.0/2 88.0/6 65.3/3 +5.3/5 73.3/1  £8.7/3

PcD:  Juso—Linke 53.0/8 90.0/5 65.4/2  +6.1/8 72.3/3  £9.7/7

PcC:  Juso-Linke 53.7/7 90.5/4 65.9/1  +6.0/7 72.6/2  +9.4/6
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Figure 13: Visualization of Table 16
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Table 17: Indices of the most unanimous minimal eligible coalitions in the StuPa as if elected
within the set of the influenced by the StuPa-O-Mat by party name (Vote) or by the mean of
parties’ popularity and universality reduced by 50% (Third Vote reduced) based on either 30
questions in the experimental ballot (30qst), or 25 questions selected by the election committee
for the StuPa-O-Mat (SPoM), or by models Dist, Corr, Pc, PcD and PcC; the impact of faction

size on the coalition decisions p = 0.50

Model Coalitions StuPa seats Unanimity Popularity Universality
Expec- Standard  Expec- Standard
tation deviation  tation deviation

%/Rank % /Rank %/Rank %/Rank %/Rank % /Rank

Most unanimous coalition in the StuPa elected by party name (Vote)

Vote: FiPS—Juso-Linke  69.0/4 76.7/5 64.1/4 +4.6/1 73.5/4  £7.4/1

Most unanimous coalitions in the StuPa elected by third votes reduced

30gst: FiPS—Juso-Linke  69.9/3 76.7/5 64.1/5  +4.6/2 73.3/5  £7.4/2

SPoM: FiPS—Linke 52.0/8 76.0/6 61.3/7 +4.7/3 71.7/6  £7.9/3

Dist:  Juso—Linke 54.9/6 90.5/2 60.9/8  +5.2/4 69.4/8  +9.0/7

Corr:  Juso—Linke 54.8/7 95.0/1 61.7/6  +5.5/8 70.6/7  £9.5/8

Pc: FiPS-Juso-Linke  68.1/5 88.0/3 66.3/3 +5.4/6 77.3/3  £8.7/6

PcD: FiPS—Juso-Linke  70.5/2 84.0/4 67.5/2  +52/5 78.9/1  £8.5/5

PcC: FiPS-Juso-Linke  71.1/1 84.0/4 67.9/1  +55/7 78.4/2  +8.4/4
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Figure 14: Visualization of Table 17
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Table 18: Student parties’ positions on university policy issues with explanations in German

and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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Table 18: (Continued) Student parties’ positions on university policy issues with explanations

in German and in English
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