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Objectives

v According to Arrow’s impossibility
theorem, rational collective decision-
making should be dictatorial under
certain moderate assumptions. Similarly,
if a voting procedure is strategy-proof
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v This paper presents the exact numbers d@rections of the arrows (and xy to yx changes the
of Arrow-type preference aggregation dictator.
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Methods Results  c-bboc
v' A subset of profiles which suffice to The findings of the presented paper can be
prove a dictatorship is called super- summarized into the following three results
Arrovian domain [1]. There are two and three tables.
such sets each of which consists of six
profiles (See above figure). Table 1: Arrow-type preference aggregation.
4 Nondictatorial SWF_S and SCFs can be Number of profiles remaining in the minimal super-
generated by removing (a part of) Arrovian domains
these twelve profiles. e Y S R . W WS ST T
v We.adopt .Prolog for modeling the -==----.@---m
social choice [2][3][4]. g 8
Model S22
A ranking is complete, transitive, asymmetric ordering. JEE= g
\/ A collective choice is defined as a function over profiles. é ’é_?
v" An SWF satisfies transitivity, unanimity, and % =3
independence. 5= 8
v" An SCF satisfies transitivity, non-imposition, and g ge
strategy-proof. E g -
v' An SCF is strategy-proof if no agent ever benefits from [Elsi

misreporting on his/her ranking.




Conclusions
Logic programming can be beneficial to computational study of the axiomatic collective
decision-making and mechanism design, not only for automatic proving well-known
theorems but also for exploring (i.e., dada-mining) new results.

Table 2: Non-imposed strategy-proof
voting procedures (SCFs).

Number of
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Table 3: Parallel (im)possibilities.
Correspondence between number of SCFs and number of SWFs .
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Result 1. The impossibility result no longer occurs
if more than half of the 12 profiles have been
eliminated both for SWF and SCF.

Result 2. The possibility may occur if more than

two of the 12 profiles are eliminated appropriately
both for SWF and SCF.

Result 2 suggests that at least one profile for each cross-
adjacent pairs in the two minimal super-Arrovian domains is
necessary and sufficient for the parallel impossibility.
However, this is not correct (see (3, 2) and (4, 2) in Table 3
and also an SCF between Table 2 and Table 3).
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Number of
domains on which
J SCFs and k
SWFs co-exist.

196

total 199 342 543 590 576 504 446 282 249 136 18 12 1 4096

Result 8. () There are 169 domains where
Arrow-type aggregation (SWF) and non-
dictatorial non-imposed strategy-proof voting
(SCF) are both empty. (i) There are also 30
domains where SCF exists but SWF is empty.
(iii) There is no domain where SWF exists but
SCF is empty. (iv) In the other domains, SWF
and SCF are both non-empty.

Additionally, if we substitute Maskin monotonicity and

unanimity for strategy-proofness and non-imposition, then
Table 2 is the same as shown in Table 1.
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Appendix The program used in the presented paper is available at http://p.tlI/HqRL.

%generic function form
(1,01, .
f((X-Y|F],[X|D],
Axiom):-

f(F, D, Axiom),

G =.. [ Axiom, X, Y, FI,

Programs:
%ranking
re( 1, [a, ¢, b]).

re( 2, [a, b, c]).
re( 3, [b, a, c]).
%and so on. G.

%axioms of social choice
swf_axiom(X,Y, F):-re( _,Y),
pareto( X - Y),
iia(X-Y, F).
sef_axiom(X, Y, F):- x(Y),
¥+ manipulable(_, X - Y, F).

%SWF/SCF

swf( F, D):- f(F, D, swf_axiom),
¥+ dictatorial_swf(_, F).

scf(F, D):- f(F, D, scf_axiom),
non_imposed(F),
¥+ dictatorial_scf(_,F).




