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12  Model

e N =1{1,2,...,n}: the finite set of persons
with at least two.

e X: the finite set of social states with at least
three.

e >, : the preference of person 7, complete and
transitive on X.

e P(X) : the set of all preferences.

® == (>1,..., =n); a profile.

e P(X)": the set of profiles
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13  Model

e A social choice rule F':

== (=1, =) € P(X)" ——p

> a social preference, a complete binary
relation on X.
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14 Non-Welfare Attributes

e A social state x € X Is characterized by
welfare and non-welfare attributes.

e Given a profile, the welfare attribute of x are
the profile itself and all the concepts derived
from profiles such as utilities of z, the Borda
numbers of x and so on.

e On the other hand non-welfare attributes are
intrinsic to x independently from profiles.
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15 Non-Welfare Attributes

o Let a non-welfare attribute be given.

e All social states are classified into subgroups
in which each member is thought of as
identical from the viewpoint of the
non-welfare attribute.
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16 Non-Welfare Attributes
e X has a partition { X }ren, ie., X = | X,

AEA
and X, N X =0 for all X # \.
o |If x,y € X, we cannot distinguish between x
and y from the viewpoint of the non-welfare

attribute.
e We call X, an attribute set. We assume that
there exist at least two attribute sets.
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].7 Example: Lady Chatterley's Lover (Sen 1969)

X ={rap,ra,rB,T0}.

The non-welfare attribute: Read or not, a kind
of morality

The attribute sets:

either {rapt,{ra,rs},{ro}

or {rap,ra,r},{ro}.
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18 Example: Marriage (Gibbard 1974)

X ={FE,J O}

The non-welfare attribute: Marriage.

The attribute sets are {E, J} and{O} whereas
{E,J,O} when dinner is concerned.
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].9 Example: Mac or Windows

X ={(m,m), (m,w), (w,m), (w,w)}.
The non-welfare attribute: Corporation.
The attribute sets:

Um, m), (w, w)}, 1 (m, w), (w,m)s.
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20 Example: Environment

Building a commercial complex (C) or

orotecting natural environment (E)

The non-welfare attribute: Environment.
The attrlbute sets:

10} X HXZ,{E} X HX
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21 Conditional Full Rationality (CFR)

e A rule F' satisfies Conditional Full Rationality
(CFR)If V =€ P(X)n, VX, X, A # X and
V{x,y,2} C X\UXx, z=py =p z implies
r =F Z.

e Note that transitivity of = does not always
hold on {x,y, 2z} if each of the three belongs
to a different attribute set.

e Full Rationality (FR): V =€ P(X)",
Ve,y,ze€ X, x =y =r zimplies x =r 2.
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22 There are four cases for CFR.

Case 0
Case O
Case 1
Case 2
Case 3

x =Y =p zImplies z =r z.

22



23 Case 1(Case 2)

T Fp Y FFr 2 = X Fp 2.

x: We are Christian with a piece of bread

y: We are Christian with no bread

2: We are not religious with bread as much as
we like
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24 Case 1(Case 2)

T Fp Y FFr 2 = X Fp 2.

x Y 2
Christian Christian non-Christian

a piece of bread no bread as much as you like
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25 Case 3

T Fp Y FF 2 = X FF 2.

x: We are Christian with a piece of bread
y: We are not religious with bread as much as

we like
z: We are Christian with no bread
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26 Case 3

T Fp Y FF 2 = X FF 2.

x Y Z
Christian non-Christian Christian

a piece of bread as much as you like  no bread
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27 transitivity of ?Fdoes not always hold

x:We are Christian and smokers, and same-sex
marriage Is not legalized
y:We are non-Christian and nonsmokers, and
same-sex marriage Is not legalized

:We are are non-Christian and smokers, and
same-sex marriage is legalized
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28 transitivity of ?Fdoes not always hold

religion(Christian) yes no no
health(Nonsmoking) no yes no
sex(S.S.Marriage) no nNno Yyes
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29 Binary Independence (Bl),

e A rule F satisfies Binary Independence (Bl) if
V=, %='e P(X)" and Vz,y € X,
if = N{x,y}? ==, N{z,y}* Vi € N, then
=r Nz, y}? ==% n{z, y}*.
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30 Binary Pareto (BP) and Indifference Pareto (IP)

e A rule F satisfies Binary Pareto (BP) if
V=€ P(X)" and Vx,y € X,
ifx>=;,yVie N, thenx > v.

e A rule F satisfies Indifference Pareto (IP) if
V=€ P(X)" and Vx,y € X,
if x~; yVieN, then x ~p y.
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3 ]. Dictatorial Powers

e Person 1 is decisive for (x,y) if V =€ P(X)",
x >; y implies x > v.

e Person 7 is dictator on Y C X if he is decisive
for any pairin Y x Y.

e Person 7 is dictator if he is dictator on X.

e Person 7 is complete dictator on Y C X if for
any r,y €Y, x =,y =r V.

e Person 7 is complete dictator if he is complete
dictator on X.
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32 The Pareto Extension Rule (Sen 1970)

e A rule F'is the Pareto extension rule on
Y € X if and only if V =€ P(X)™ and
Ve,y ey,
T = Y <= n(y>7;xW€N).
e A rule F'is the Pareto extension rule if and
only if it is the Pareto extension rule on X.
e [he Pareto extension rule satisfies Bl and BP,

but not CFR.
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33 Binary Neutrality

e Binary Neutrality holdson Y C X if V
=c P(X)" and Vx,y,z,w €Y,
{fie N:x»yt={ie N:z = w} and
fieN:z<x,yt={ie€N:z=<; w} imply
T FFY <~ Z2FFW.

e |f Binary Neutrality holds on X, we say simply
a rule I satisfies Binary Neutrality (BN).
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34 Use of Non-Welfare Attributes (UNWA)

e If a rule uses non-welfare attributes, it must
violate BN.

e Note: But not vice versa. The Borda rule
violates BN but does not use any non-welfare
attributes.
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35 Use of Non-Welfare Attributes (UNWA)

e X (x): the attribute set containing x.
e A rule F' uses non-welfare attributes if either

(i) or (ii) holds:
(i) d =€ P(X)" and dx,y € X s. t.

X(x)# X)), z~;y Viand x »p y
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30  Use of Non-Welfare Attributes (UNWA)

e (ii)d=e P(X)"and d z,y,2z,w € X s. t.
(ii—a) {ZENQ?%Zy}:{ZENZEZU}}
and {ie N:z <, yt={i e N:z =<, w};
(ii-b) 2 ¢ X(x) U X(y) orw & X(x)U X (y) ;
ana
(ii-c) « =p y <= z = w does not hold.

e By (ii-b) x = z & y = w never happens.

o A rule F satisfies UNWA if it uses non-welfare
attributes.
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37 Theorem 1

(1) Suppose that there exists some X, with at
least two elements. Then if a rule F' satisfies
CFR, Bl and BP, there exists a person ¢ who is
decisive for any pair (x,y) except for all the
pairs such that {z} = X and {y} = X .

(2) Suppose that any X, has at least two
elements. Then if a rule F' satisfies CFR, Bl and
BP, there exists dictator.
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38 Example: (1) of Theorem 1

e X ={x,y, 2z, w} where the attribute sets are
{z,y}, {7z} and {w}.

e Person 1 is complete dictator on {x,y, 2} and
{x,y,w} and

e the Pareto extension rule governs on {z, w}.

e [ his rule satisfies CFR, Bl and BP.

e 1 is not dictator but is decisive for all the pairs
except for (z,w) and (w, z).
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39 Example: (2) of Theorem 1

e Complete Dictatorial Rules.

o 1e Nst.x=py<=ax>=;9
V=€ P(X)",Vx,y € X.

e This rule satisfies CFR, Bl and BP.

e Person 7 is complete dictator.
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40 Theorem 2

e If a rule satisfies CFR, Bl, and UNWA, then it
violates either FR or P,

e and if there exist only two attribute sets, the
rule satisfies FR and violates IP.
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41  Rules satisfying CFR, BI, BP and UNWA.

attribute sets (1) of Th. 1 | (2) of Th. 1
only two
y Case 1 Case 2
X|IP and OFR
three or more
Case 3 Case 4
X FR
three or more Case 5 Case 6
X P

e Case 5 is reduced to A(;lase 3.




42 Cases 1, 2 and 6:

e Each attribute set is indexed by X,
(r=1,...,t).

e Forany x € X, let 7(x) € {1, ..., t} be such
that x € X, ().
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43 Cases 1, 2 and 6:

e Given =€ P(X)", Vx,y € X,
® T I Y <—
dkeNst. x~yVi<k—1&x =1y
or
r e~y Vi & t(x) > T1(y).
e r~py<—=x~;y Vi & 7(r)="1(~).

43



44 Cases 1, 2 and 6:

e Let a rule F' be such that
r=py<2x =y V=€ P(X)" and
Ve,y € X.

e [ satisfies CFR, Bl, BP and UNWA, and

violates |IP.
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45 Case 3:

o V=c P(X)" and Vx,y € X,
if .,y € X\ UXy with #£2X, > 2 or #X
> 2,
TFFRY <> T F1Y
otherwise = =p y <= —(y »=; x Vi € N)
e This rule satisfies CFR, Bl, BP, UNWA and

|P, and violates FR .
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46 Case 4:

e (Given at least three attribute sets.
o Let A, B,C be such that A ={z:7(z) =1},
B=Ax:7(x) =2}, and C ={z : 7(x) > 3}.
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47 Case 4

e A binary relation >
r>r Yy <—
r e A&y e B|V|x € B&y e C|V
reC&kye A
r=7y<=z,y € AlVi|z,y € B|V]z,y € C
e >1 has cyclessuchthat x >y > 2 > x
where z € A, y € B and z € C.
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48 Tightness: CFR: Non-welfare weighted Majority

rule

o N(z,y,=)=#{i e N:x>; y}.
o V=c P(X)"and V x,y € X,
e r >~py<= N(x,y,>) > N(y,x,>=) or

[N(z,y,%7) = N(y,z,=) and 7(z) > 7(y)]
e r ~py<= N(x,y,>) = N(y,x, %) and
T(x) = T1(y).

CFR | Bl | BP | UNWA

no | yes | yes ges
LI.




49 Tightness: Bl: Non-welfare weighted Borda rule

o B(x Z#{yex Ty}

e k>0s. t. n+/~c>kt (to BP)
o V=c P(X)" and Vzx,y € X,
® T FFY <

Bz, ) + kr(z) > By, =) + k7(y)
CFR | Bl | BP [ UNWA

yes | no | yes yes
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50 Tightness: BP: Non-welfare value first rule

o V=€ P(X)" and Vx,y € X,

o r >py < |T(x)>T7(y)| or
7(x) = 7(y)&x -1 Y|

o r ~py<—T1(x)=7UY)&r ~1 Yy

CFR | Bl | BP | UNWA

yes | yes | no yes
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5]. Tightness: UNWA: Complete dictatorial rule

di € Ns.t.V =€ P(X)" and Vx,y € X

T FRY <—T 7Y

CFR | Bl | BP | UNWA
yes | yes | yes no

b1



52  Conclusion

e T[he study for non-welfarist social choice has
not been studied since Sen (1979) that
stressed its importance in the context of the
criticism against Welfarism.

e [o escape impossibility of dictatorship.
Axiomatic study for Non-Weltare weighted
Majority Rule and Borda rule should be
recommended.
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