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Individual multicriteria choice model of DM,

X — set of feasible decisions, X C R"
f=(f1,..., fm) — vector criterion, f: X — R™

Components of the individual model

o set of feasible vectors (outcomes) Y, Y = f(X)

@ individual binary preference relation =; of the DM;.

Individual preference relation =;

y(l) ~1 y(2) — y(l) is more preferred than y(2)




Individual preference relation =

Axioms of individual rational choice [Noghin, 2002]

1. The Pareto axiom.
If y( > y@ than y) =, y@).
2. Axiom of invariance under a linear positive transformation.

vy@D, y@) e g™ Ve e R, Va € R, a > 0
yO = y® = ay® ¢ = ay® +c.

Properties of relation >=;

>; — cone relation with cone K] (y(l) = y? oy —y@ ¢ K;)
Cone Kj:

1) convex

2) pointed

3)]RTCK[,O¢K[




Majority preference relation >

Consider n DMs and group preference relation >

Definition

U > y@
Hiy, o lp} € {1,yn} s y® =, y? vje{l1,..p},
where p = [(n +1)/2].

Lemma 1

Majority preference relation = is cone relation with cone K, where

Ct p
K =] Ky

=1 j=1

{Klla ...,Klp} C {Kl, ...,Kn}, p= [(n—l— 1)/2].




Properties of majority preference relation >

Lemma 2

Majority preference relation >:

1) irreflexive

2) invariant under a linear positive transformation
vy, y@ e R™ Ve e R™,Va €ER, a >0

yD = y@ = ay® 4 ¢ > ay® +c.

3)cone K: R'C K,0¢ K

In general, cone K is not convex.

K — convex & > — transitive

Problem: Specify convex part of cone K
(transitive part of relation >)



Individual preferences

"Quantum" of information about relation >=; [Noghin]

i —> j with wl@, wj(-l) >0
YER™: y = w§1)7 y; = —w§l)7 Ys =0 Vs #1i,j

y= 0

"Quantum" of information specify the known part (cone M;) of

cone Kl: Ml - Kl . y2
DM; has "quanta" of information ‘\\ KI
) IV
cone M, for each [ € {1,...,n}, S
M, C K, Y1
. .
Y y( )




Case of 3 DM

Let n = 3.
DM;: =1 < Ki, DMy : =9 < Ko, DM3: =3 < Ks.

Majority preference relation = with cone K

K = (Kl N KQ) U (Kl N K3) U (K2 N K3)
cone K: R C K, 0, ¢ K
In general, cone K is not convex (relation > is not transitive).

DM; for each I € {1,2,3} has "quanta" of information
1
cone M, for each [ € {1,2,3}, M; C K]
1
cone M = (My N Ms) U (M N Ms) U (M Ms) — known part of
cone K
!
If M is convex, "optimal" choice — Ndom;(Y)
If M is not convex, specify cone M — convex part of M,
"optimal" choice — Ndom ;;(Y')



"Quantum" of information for each DM

Let m =2, DMy : =1, DMy : >, DM3: 3.
M
DM;: y(I) = ( w1(1)> =10, M; = cone{e', ey} \ 0.

2 B =Naom, [ Y2 =1,
DMz y@ = [ “1, ) 50, e M S=2
_w2 \ k: 3
My = cone{e',e?, y?}\ 0. Vi
3) wi® y®
DM3: y = _w(g) ~3 0, @
2

®
M3 = cone{e',e? y®)}\ 0. y

N

Bg(Y) S P(Y), By(Y) = f(Pg(X)).
g:91=1/1, g2= wés)fl +w§8)f2-

S: wgl)wés) — wél)w§s) > 0, w§s)w§k) — wgs)wyc) > 0,

l,s,ke{1,2,3}, l#s, l £k, s#k.




"Quantum" of information for each DM

Let m =2, DMy : =1, DMy : =9, DMg3: >3
(1)
DM;: y() = ( w1(1)> ~=1 0, M; = cone{e',e?,y(U}\ 0.

w? )
DM,: y(2) - 1(2) 2 0, R, (Y) = Ndom,, (Y)

Yo
My = cone{e',e? y?}\ 0.

Y2
\M
Y1
I o

2
y()

DMj3: y©3) =

/T
o S
——
i’i

M3 = cone{e',e?,y®)}\ 0.

Pg(Y) C P(Y), Fg(Y) = f(Pg(X)).
g:01= fla
g2 = wg )fl +w1 f27 if Wy "Wy

gg—wQ)fl—i-wl fg,lfwg)wg)— (1) ()<O

(0@ _ D@ 5 0,




Two "quanta" of information for each DM

Let m =2, DMy : =1, DMy : 9, DM3: >3
e "o
DMl: y(l) = 1(1) 1 0, y(l) = (%) -1 0,
—w (¥
2 2
M, = cone{e', e,y y(M1\ 0.

@
DM,: y(®) = ( (2)) =20, y*) = (j%) ) 20,

2
= cone{e',e?,y? y21\ 0.

N G))
DMj: y®) = ( (3)) 30, y© = ( Uq()%) ) =30,

2
Ms = cone{e',e?, y®) g1\ 0.

M = (M1 N Mz) U (M1 N Mg) U (MQ N Mg)
cone M <> known part of majority relation >



M is convex

gl | * B,(Y) = Ndom, (V)

y(Sz) M
y(lz) \

y® N

(s1)
ysl

yo
li,s1,k1 €{1,2,3}, l1 # s1, i # k1, s1 # ka
lo, 52,k € {1,2,3}, la # 52, lo # ko, 52 # ko

wgsl)vé‘”) — wgsl)vg‘”) > 0,

Pg(Y) C P(Y), Pg(Y) = f(Pg(X))-
g:01 = o5 f1+ 0l fo,
g2 = wés”fl I w%sl)fz.




M is not convex

li,51,k1 € {]-a 2, 3}7 U@ gy,
ll # 81, ll # kl’ 31 # kl . \\\\
la, 59, ko € {1,2,3}, 7 % \M
ly # 50, Iy # ko, 52 # ko P

M = cone{e!,e?, uV) u@}, y®
ugl)ugz) - ugl)ugz) > 0, yo RN
M — convex part of cone M,

M is not unique.

Theorem 4

N

By(Y) C P(Y), B(Y)=f(Py(X)).
g: g =uPf +uPp,

g2 = ugl)ﬁ + Ug)f}
NdomM(Y) = Pg(y)




Conclusions

1. Introduced the majority preference relation using cone preference
relations of the DMs

2. Considered the properties of cone of the majority preference
relation

3. Investigated case of 3 DM, aggregation of individual preferences
("quanta" of information) using the majority preference

4. Shown, that using such information the "optimal™ group choice
is the Pareto set of "new" multicriteria problem

5. In specific cases such "optimal" choice is not unique
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