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Abstract: I designed a camputer pragram far an evaluation af diffe-
rent vating pracedures as well as evaluatian af a candidate’s chan-
ces ta win when different infarmatian about candidates” positions

and an electarate distribution alang ane dimension can be obtained.

Kaywordss Graup decision/vating, camputer pragram, evaluation.

The aim af the VOTE praogram is ta evaluate vating techniques
and particular candidates’ chances, when the infarmation an the si-
tuation in question is given and when the number of candidates is
greater than 2. )

The infarmation about pasitian of “n" candidates is given by
their laocatian along the interval [0,1] called the idealogical di-

mensian. Far instance (if n=4 )
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Candidates AH, BD, CF and DA (ar 1, 2, 3, 4) are placed respec-
tively at paints 0.28, 0.42, 0.5 and 0.75 aof the interval [0,1].
Their lacatians (and distances among them) determine for a given va-
ter the arder among the candidates. Far instance, if a vater x esta-

blishes his or her pasitian in the interval [0,1] as 0.2
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‘it means that he or she prefers the candidate AH ta BD, CF and Di
If } means a relation af strict preference, the abave situatic can
be described as AH )} BD > CF } DA. Such an ardering is called an
individual praofile aof a vater x.

1f a voter % establishes his ar her paosition an the interval

[0, ) am 0.44
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then his or her individual profile looks in the fallowing way: BD }
CF } AH )} DA, where } stands far indifference relation.

Establishing paositians of given candidates along the interval
[0,1] allows far determination of the sa-called elementary supparts.
They are subsets of [0,1] determining pasitions aof pate ial candi-
dates, which far fixed pasitions of candidates, always genarate the

sama individual prafile.
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Far insta e, an individual prafile AH } BD } CF } DA is iden-
tical far any pasitiaon of a vater fram [0,0.35) intérval, but an in-
dividual praofile CF » DA } BD } AH is restricted ta pasitions aof va-
ters fram (0.585, 0.625) interval.

An infarmation of the electarate is given by its distribution
f({x) along the interval [0,1]. An example is shown abave.

Knowing the candidates” pasitions {and elementary supparts)
means that the electoral distributian is de facta given by presen-
ting the cardinality af elementary supparts, i.e. the number aof va-
ters, whase pasitions fall inta a given suppart. Far instance, in
the previously given situation of placing 4 candidates AH, BD, CF
and DA and a symmetric triangular distribution f(x) af a ane—hundred

electarate, its distribhution is presented as fallaws:

suppart H cardinality
Q - 0.33 H . 24
Q.35 - 0.39 H a
0.39 - 0.46 ' 12
Q.44 - 0.315 H 10
0.515 - 0.985 H 13
0.585 - 0.623 H a
0.625 - 1 5 29

Having the infarmation about candidates’ pasitions and the ele-
ctarate distributian allaws far evaluating winning chances faor each
candidate when the vating technique is established. Far instance, if
every vater gives one vote far each candidate ( it is assumed that
he ar she is sincere and the candidate is the first aone in his ar
her individual prafile) and the candidate wha gets the mast vates
wins (the sa-cal” | plurality vating)j then in the given example
particular candicates abtain: AH: 24 votes, BD: 18 vates, CF: 29
vates, and DA: 29 vates, and there is na winner in this vating, but
a tie between CF and DA.

The prapased pragram VOTE allaws alsa far evaluation of sa-

called pawer indices: Shapley—-Shubik and Banzhaf anes.
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An example.

Let’s cansider the fallawing real-life example af Polish situa-
tian af early september ’91 (bhefare fall general electian). On fig.
1 ane may see the interlacatian af Palish majar parties (accarding
ta Rzeczpospolita after Gazeta Wybercza of fAugust 29) transferred
intao twa passible one—dimensianal cases. Using VAOTE pragqram ane ﬁay
answer ta the fundamental question in any elections: who will bhe t
winner (alsa when different vating techniques are in use).

The correspanding results are presented on the following compu-—
ter prints. The reader knawing the results af real election may eva-
luate himself ar herself the accuracy of such attempt. There is alsa
passibility ta make an experiment and to change vating regulatian,

what sametimes gives extra infarmatian.
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VOTE
Type of electorate distribution is known, all candidate’s positions are known

Tetermining voting parameters . - the mun_.. of candidates 0 10
- size of electorate : 210
'y oud {0.02)
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* 3. zen(0.17}
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9 pps(0.68)
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PRESS (< ENTER > TO DETERMINE ELECTORATE DISTRIBUTION
(*)-Our candidate

Fl - Help
VOTE

Type of eleclorate distribution is known, all candidate’s positions are known

Determining voting parameters . - the nuwber of candidates : 10
1.00.02)¢ - size of electorate : 710
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4.(0.38}
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Name of vote [ Chosen (and. Yotes of the rest of candidates
technigue No/votes 1 23 4 5% & 7 8 ¥ 1
1 L 1 Ifl N — 1 1 A
Condorcet OUR ONE LOST | - - - - - - - - - -
Borda 7/ it8a 202 417 723 930 1100 1179 1188 1110 947 664
Plurality ;033 b7 15 19 1?3 3 n oKW o8
kpproval T4 138 27 4% 73 99 114 131 135 120 106 14
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