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1 I N T R O D U C T IO N

T h e p r o b l e m o f h o w “
b e s t ” t o a g g r e g a t e i n d iv i d u a l e h o i e e i n t o s o e ia l ( o

r g r o u p ) p r e f e r -

e n e e h a s a t t r a e t e d m a n y m a t h e m a t ie ia n s , e e o n o m l s t s a n d
s o e io l o g i s t s

.

T h i s p
r o b le m e a n f o r -

m u l a t e d a s f o l l o w
、 :

G
l v e n t h e p r e f e r e n e e r a n k in g o f m a l t e r n a t iv e s b y t h e m e m b e r s o f a g r o u p

o f n i n d iv id
u a l s

,

d e f i n e `吸

f a i r
”
m e t h o d s f o r a g g r e g a t i n g t h is s e t o f in d i

v id u a l
r a n k i n g i n t o a

5 in g le
r a n k i n g f o

r t h e
g r o u p

,

H o w e v e r ,

m a n y in v e s t ig a t i o n s i n g r o u p d e e i s l o n d o n o t
·

t o e o n -

s t r u e t a e o m p l e t e g r o u
p p r e f e r e n e e o d e r , a n d a t r e m p t o n l y t o s p e e i f y a l t e

r n a t iv e s w h ie h f r o m

s o m e n a t u r a l
v l e w p o in r a r e “

b e s t ”
.

A g o o d id e a o f t h e s e d e v e l o p m e n t s m a y b e f o u n d in w o r k

o f F i s h b u r n
[ 2」

,

M
, r
k

t n 〔习
,

S e n
[ 4〕

, a n d W o o d a l l [ 5〕
.

I n t h is p a p e r w e s h a l l f o c u s o u r a t t e n
-

t io n o n f o l lo w i n g p
r o b l e m

: T h e r e a r e m a l t e
r n a t 一v e s a n d a g r o u p e o n s is r o f n in d i v id u a l s

.

G iv e n a n i n t e g e r r
( 1<

r

< m )
, e a e h in d i

v i d
u a l p l a e e r a l t e r n a t iv e s b y o r d e r o f p r e f e r e n e e

o f a l t e r n a t i v e s t h e f i
r s t e h o ie e b e i n g m a r

k e d l
, r h e s e e o n d Z

, a n d 5 0 o n , o n t h e b a l l o t p a p e r s
.

F o r e x P o s i t io n a l s lm p l一e
l t y i t w i l l b e a s s u m e d t h r o u g h o u t t h a t in d iv id u a l I n d if f e r e n e e b e t w e e n

d is t i n c t a l t e r n a t iv e s d o e s n o t a r is e
.

W
e s h o u ld l lk e t o h a v e a “ r a t i o n a l

” m e r h o d t h a t w i l l s e -

l e e t r o f t h e m a l t e
r n a t iv e s a n d r a n k t h e m

.

W e e x p e e t s u e h a m e t h o d h a v e “
m a jo r i t y

p r o p e r t y
” :

i f t h e m a 一o r i t y ( o r g r e a t m a jo r t y ) p l a e e a a l t e r n a t i v e i n k 一 t h r a n k i n g
,
t h a n t h e

g r o u p d e e is io n s h o u ld b e t h e s a m e 。

U n fo r t u n a t e l y
,

m a n y m e t h o d s , s u e h a s r h e u t i l i t a r i a n is m

u t il i t y f u c t o n
[ 4 ]

,
t h e

Bo
r d a r u l e [ 4〕

, a n d t h e m e t h o d o f l in e a r w e ig h t e d
s u m 仁3 ]

,

h a v e n o t

t h is p r o p e r t y
,

T h u s , s o m e p a r a d o x e s m a y a r is e
,

w h e n w e u s e t h e s e m o t h o d
s
f o

r a g g r e g a t io n

o f P r e f e r e n e e
.

I n s e e t io n 2 w e s h a l l e it e i n s t a n e e t o il l u s t r a t e t h i s
.

T h e o r e m 1 a n d i t s e o r o l l a r y

s h o w t h a t in o r d e r t o a v o id t h e s e p a r a d o x e s a n e w m e t h o d 15 n e e d e d
.

In s e e t 一o n 3 w e s h a l l o f
-
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fr e a e nw m e th o d to ag g r ag a tep r ef er e ne e, a n d s h o w t h a t o u r m e r h o d p o s s e s s e s r h e “ 。一m a j o r i
-

t y P r o P e r t y "
.

2 S O M E P A R A D O X E S

W e n o w i n t or d u e e t h e f o l l o w in g n o t a t io n t o b e u s e f u l i n w h a t f o l l o w s
.
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…
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一

+ l }
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r
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L e t R
m
b e a l i n e a r s p a e e o f d im e n s io n m
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a n d R b e a r e a l n u m b e r s e t
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L e t

B ~ 〔截
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」
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i t s ij
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一
t h

P l a e e in t h e i r p r e f e r e n e e o r d e r s
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T h e n o t a t io n b
,

15 u s e d t o d e n o t e t h e i
一
t h e r o w v e e t o r o f t h i s

W)
01
.J

rz几、m a t r i x
.

50 t h e P r o b l e m r e d u e e s

( a l t e r n a t iv e s ) a n d r a n k t h e m
.
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os , t o e h o o s e r

o f a g r o u P

F :
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r
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r
+ l
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i n k
一
t h P l a e e

一一
aF

D e f in i t i o n 2
.

I
J e t a b e a P e rm u t a t i o n o n Z

m a n d

R 阴

d ; d , , ’
1 ch oo s e a l t e r n a t i v e a

.

b e a m a p p in g f r o m R
m i n t o R

~ R

s u e h t h a t

u
( b

, ` ; )
) 》 u ( b

。 ( 2 〕
) ) …

I F F ( a
。 ( * )

) =

) u ( b
。 ( ,n

一

l,
) 妻 u ( b

。 ( , )
)

k
,

k 镇 r ,

r
+ 1

, r

< k
( 2 )

w h e r e F 15 a r a n k i n g f
u n e t io n o f a g r o u p

,
t h e n u 一5 e a l le d a a g g r e g a t i o n f u n e r i o n o f t h e g r o u p

.

T h u s , a m e t h o d f o r a g g r e g a t i o n e a n b e d e t e r n 飞I n e d b y a a g g r e g a t io n f u n e t io n
.

F o r t h i s

r e a s o n ,
t h e m e t h o d s ,

w h l e h 15 m e n t i o n e d a b o v e
.

e a n b e e x p r e s s e d b y f o l lo w i n g f u n e t io n , r e -

s P e e t i v e l y
.

( l ) T h e a g g
r e
g a t io n f u n e t io n o f t h e u t i l it a

r 一a n a
p p

r o a e h m a y b e g i v e n b y

。 ,
( b ) 一 艺乞 ( 3 )

( 2 ) T h e

Bo
r d a r u

le e a n b e s e e n a s b a s e d o r l a t t a e h i n g a n u m b e r t o

t o t h e s u m o f i t s r a n k s in e a e h in d iv id u a l
’ 5 b a l lo r p a p e r

.

F o r e x a m P l e
,

i n

4
,

i f a , 15 f i r s t i n o n e I n d iv i d u a l
’ 5 o r d e r i n g a n d s 。 。 o n (生一n t h e o t h e r t h r e e

a n y a l t e
r n a t i v e

t h e e a s e o f r ~

u a le q l

3
, n

一n d
l v i d u a l s t h e n t h e

“

Bo
r d a e o u n t ” f o r a : 15 3 + 2 + 2 + 2 = 9

.

5 0 r h e a
g g

r o
g

a r l o n f u n e t io n o f B o r d a r u
l e e a n b e w r it

-

t e n a s
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…
,

w
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: n = 10 0

, r = 3
,

01040103010

B ~

B y t h e f o mr
u la ( 3 ) w e h a v e

u ,
( a

Z
) ) u ;

( a
,
) ) u ,

( a
3
) ) u :
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.
) ) u :
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`
)
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H e n e e ,

F ( a
:
) = l

,

F ( a
:
) = 2

,

F ( a
:
) = 3

, a n d g r o u p d e e i s io n s h a l l p la e e a lt e r n a t i v e a : in

f i r s t o r d e r in g
, a l t e r n a t i v e a , in s e e o n d

, a n d a l t e r n a t i v e a 3 i n t h ir d
.

T h e r e a r e s o m e p a p r a d o x -

e s :

1
.

T h e g r e a t m a io r i t y ( in t h is e a s e 15 6 0 % ) o f i n d iv id u a l s h a v e t h e a l t e r n a t i v e a , i n f ir s t

p la e e ,

b u t g r o u p d e e is io n h a v e it s e e o n d
.

2
.

N o n e h a v e t h e a l t e r n a t i v e a Z in f i r s t P l a e e ,

b u t g r o u p d e e is io n h a v e i t f i r s t
.

3
.

If t h r e e i n d i v id u a ls
,

w h o h a d t h e i n d iv id u a l a : in t h i r d p la e e i n t h e i r o r ig in a l p r e f e r -

e n e e , e h a n g e d t h e ir m i n d a n d s u b s t i t u t e d t h e a l t e r n a t iv e s a .
f o r a : ,

t h e n g r o u p d e s io n , o n e o n -

t r a r y
,

h a v e t h e a l t e r n a t i v e a Z i n t h i r d p l a e e
.

C o n v e r s e l y w e e a n e o n s t r u e t a n e x a m p le
: w h e n

t h e n u m b e r o f i n d i v id u a l w h o h a v e t h e in d i v id u a l a : in k
一
t h P l a e e in e r e a s e d

,
t h e a Z

l o s t h i s k
一
t h

p l a e e i n g r o u p r a n k i n g
.

E v e n i f w e s u b s t i t u t e f o rm u l a ( 4 ) o r ( 5 ) f o r ( 3 )
,

w e s t i l l u n a b l e t o o v e r e o m e t h e s e d i f f i
-

e u l t ie s
.

5 ie e t h e m a jo r i t y p r o p e r t y 15 a s t r ie t r e q u i rm e n t
,

w e n o w i n t r o d u e e t h e e o n e e p t o f
“ 。一 n a -

jo r i t y p r o p e r t y 即
.

D e f i n i t i o n 3
.

L e t 0
.

5 < 。 < 1
.

A n a g g r e g a t io n f u n e t o n u 15 s a id t o h a v e 。一m a io r i t y p r o p e r t y

i f 阮
,

) 。 n im p le s i= 口 ( k ) f o r e a e h 1 a n d k
.

I t ’ 5 o b v i o u s l y t h a t i f a n a g g r e g a r io n f u n e t o n u h a v e 。 ,
一m a jo r it y p r o p e r t y

,
t h e n u h a v e

。 2一

m a jo r it y p r o p e r t y w h e n 。 ,

镇 。 2
.

T h e a b o v e e x a m p l e s h o w a g g r e g a t io n f u n e t o n u ,
d o e s n o t p o s s e s s 0

.

6
一

m a jo r i t y p
r o p e r -

t y
.

W e n o w s h a l l in v e s t ig a t e t h e p r o p e r r y o f a g g r e g a t i o n f u n e t io n u Z a n d u 3
.

T h e o r e m 1
.

L e t 0
.

5< 。 < ]
.

t }
l e a g g r e g a t io n f u n e t io n u 。

d o e s n o t p o s s e s s e 一m a jo
r i r y p r o p

-
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…
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,

…
, s t
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(石
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S t
.

( 2 )
:
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(八 ) ) u :
(石
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)

.

s t
.

( r )
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、
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(石
r
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.
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, s t
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, s t
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.
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( r )
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I n d e e d
,

i f s t
.

T h i s i n e q u a l it y 15

( l ) w a s n o t t r u e ,
t h e n f o r a l l i

,

w e h a v e

u 3
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u 3
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.
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中的非退化二次函数的水平曲面

郝 建 华
(山西师范大学数学系

,
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摘 要 本文利用 H es si an 度量和横截向量场
,

给出了非退化二次 函数的水平曲面的一个充要条件
.

关链词 水平曲面
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H es si a n

度量
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横截向量场
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集计偏好的一种新方法

高 鸿 祯
(厦门大学计统系
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摘 要

关键词

本文研究在集计个体偏好中产生的若干悖论
,

而通常群体决策中有可能产生此类悖论
,

进而提出一种可避免产生悖论的新集计方法
.

偏好集计
,

群体决策
, 。一
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