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Abstract

Belicves of game theory introduced into research of economics was called the second
revolution of economics. From this, we can see the importance of game theory in
application. But for a long time, the cooperative game theory was almost forgotten
since it was mostly applied in politic ficlds, except a rapidly progress in the 1940s and
1950s. At the same time, non-cooperative game was widely used in many fields and
founded a relative perfect system. Until 1980s, people gradually became convinced of
that in the economic system there not only need competition, but also need
cooperation. Then cooperative game theory meets a new chance of development,

Compared with non-cooperative game theory, cooperative game theory is far from
perfect. The three basic problems of cooperative game theory which is the solutions of
cooperative games, the construction and its stability of the solutions and the forming
mechanism of the solutions are all unsolved. In the application field, there is already
some research, but they are mostly concentrated in some simple applications.
Cooperative game theory can be divided into two sorts: two-person and n-person
cooperative game. The former is also called two-person bargaining problem, its
solutions are represented by the Nash bargaining solution. The later is so called
coalitional game, whose solutions are composed by two sorts: the dominate solution
which is represented by Core and the value-estimated solution which is represented by
the Shapley Value as we all know. However the dominate solution is used a fat lot
because of its faults. Which is mostly used is the Shapley Value.

In this paper, we talked on the solutions in common use, such as Nash bargaining
solutions, the K-8 solutions, and give some analysis of both the advantages and the
disadvantages firstly. Then we bring forward a new solution which we called it the
improved K-S solution bases on both the K-$ solution and the player’s contributions
of coalitional games, In this solution, the payoff of each player is the direct ratio of his
contribution. So this result is more reasonable. In the n-person cooperative game
theory, the uncertainty problem of coalitional payoffs was studied. The classic
cooperative game theory can not model this sort of problems with random coalitional
payoffs. Because the coalitional payoffs is computed by a pessimistic approach, which
suppose that given a coalition, the persons not belong to it form another coalition to
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antagonize the given coalition. However, this hypothesis is often not satisfied. We

give an example of a voting game in which players can disclaim to show this point. In -
this paper, the concept of condition-payoff was introduced, two improved solutions of
the Shapley value are brought forward. Also, we proved that although the two
solutions are different, they both satisfy the Efficiency Symmetry and Additivity
axiom. For the game with limit carrier, there are one and only one solution exist.

We found two sorts of game models in this paper to show the application of
cooperative game theory, they are the supply chain game and the voting game models.
In chapter 2, the game model of a supply chain with one supplier and one
manufacturer is founded, which is solved by the improved K-8 solution; In chapter 3,
two models of a supply chain with many suppliers and one manufacturer are founded,
which are solved by the Shapley Value. And both the equilibrium solution and its
uncertainty of the models are analyzed, some suggestions are also proposed. In
chapter 4, a voting game model with players can disclaim freely is founded, which is
solved by the two improved solutions of n-person cooperative games with random
coalitional payoffs introduced in the same chapter. Its uncertainty is also analyzed.

Keywords: Cooperative Games, K-S Solutions, Supply Chain, Shapley Value,
Expected Value.
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Q) Ry BRABTV AR, $FExeV, E8x>y, WKV RIBEE
Bi{external stable).
Ry BRABBEHRIMIBERE, WKV £ G KT H(stadle set),
Y £G K N-M#.
BR, BERFUTHA.
MR 1 REERREG=V,v)EEsy £2, Uce)cv.
HE2 MTFOAERE, Bce)RR—nREs.
BR, XTREENTRAFEENHR, ESHE-HERNTE.

1.2.3 B{-(Nucleolus)
BNV REEn AHEE, ScN,xe Ev), &
e(8,x)=v(8)~x(5)
X8 KT x 8 {H (excess)e XMEMRPRBMBEYES N HEx HHE:
oS, x)BK, »HAZSsIA.
WA= (Ao A )tt = Wy gy fty)r SIRFIEISKkSH, &
A==l k-
A S g
7 @E&Tﬁ?ﬂ!@ﬁ(kxicogfaphic orderyNFRR L, iTH A;p .
XS BiZ: RV REEEE &

(re EG)|Yye E6),0(:)500)

- AT (nucleolus), iB 4 Nu(v) » BIEL Nu(v) B 6(x) TF HUGF K BI&Z A
AL B X FTA RS .

R SFEEMNECRE S&. AMREENLOCOIEE, M N CH) -

1.2.4 ¥ (Kernel)

-17-



WHRAEREEM BT |
B AGHEBEWNYFE I MAS/ HNBBENLAE, B
I,={ScN|ie§,jeS}. VxeE(), EX: sy=maxe($,x)» FHHRZNEL

R ANiiBd j HIBALE.
WWN,Y) BREEEE, xcE(v). MREFEjeNER
8,(x) > 5,(x),
x, >v({j})

FRTE x &b 7 BT (outweight) j.
EX 6 ¥%: EEEEWNWV)WEREEAEARNETABE x L FEN,
LA K@), Bl
K(v)={xe E(M)|(s,(x)-s5,()x, =W D) SO,Vi, je N,i # j} o
R ’(WN,v) REEEE WN@)cKE).

1.2.5 M5 (Bargaining Set)

WHE RV E B Aumann 1 Maschler(1964)5|AH1. Bt AfICEE RS
fEE LR L R—MAHMRE, SEARP AL REE RIS DB BT
2.

W(N,V) REEEE, M Fxe E() , TREFRDRPANIN f 2 @EES:
iIRBECHAEBXAE, REHL/STER. AT TAEMHIE— MRS
S={l,b,...I,} T, R

¥(8)=¥(S)

FRXHE—AZI0E (8, y) i xt j %F x BB (Objection). B AT LIA A —4
BEjEMABES, EXMKEAR, TUEERNIAIRMESNE AL
ExPEE,

RN jEati RS, ) TRRARDHRKBA DT, URRRDPIA
FEXAnHE:, £8

{y, >x,,VkeS;

7, 2x,,Vke D\S;

2,2 ¥,,Vke D(§;
2(D)=w(D)

-]18-



WRKER L F X

EEMN - AP AADIKRBjHM I XTENHRENR
(Counter-objection). KRR WETE jREAR—AMRF I SMHEKAD, DR
BEAMIASIRBHL: DFBEARBELTUMEPD, HHBLESM
SMEFA, NBEARBESESNBESHLE.

EX 7 KHEBargaining Set): AEBEN VPR BRI RHS
(Bargaining point), IR Vi, je N, i% j X Fx BT R WAL ES j i IR R
W (N,v) RS S SR S TR R |

R SEEEEWN,Y), BCrcME).

1.2.6 Shapley {H (Shapley Value)

WENMEALM RS, B_R—ES, BRASERENSNEE, Kb
EAE (Core) WA MBTHEINBRIREEIER LUE N, XML R IHRE:
HEFEE AL RBRIE, RERGTRERBOEAFTE. ZERARIIH
NRHRTRRBE. TERNMAR—HRERNMS: Shpley ik, R
polralizh 27N

Shapley T 1953 sF 2 F =4 A8, I/H T —F A Shapley EHIMEHEE .
EXS MTEHAMIEW,Y), WEHBET 2, HE:

wWS)=wSNT),vSe 2",

NIFRT h8%E (N, v) 1 A (carrier), R A TH.
EXO AfEn AMIFIBA RGN, v) ) Shapley E RIEHE =4 ABMR R
YY) = (@, ()., ),...w, () FTT Ry, () H A3 5 A7 81 Shapley 155,
= Vb R
1) F %2 B (efficiency axiom): % F v E‘JEW%&T,’ﬁ'ZT:J//i(v) =y(T);

2) 3 FREAS B (sysmmetry axiom) WRFAENWEIHFIr, 8
wW(r8)=wS)vSe 2V,

3) WA B (additivity axiom): # u Flo 241 n AXTE, U
vu+e)=yu)+yw)vie N .

ER1 (Shapley) W BMAFFREAGEE, FEHREAE 1AM 3 HE—HE

-19-



W AR KEF 2483
HM, B TEARS
V()= 2 1) -vS- M. (FiKiel),

ﬁ¢,nwaiiggﬁﬂ,Uﬁﬁ@ﬁﬁ%*Ammmﬁa.N%vm&ﬁ

HWEE, [S]=s|N|=n.
EEL1HF, v(S)-v(S-{NERRBPANINERS ORMR. v, (S RABHAS
HIRIBE, v,0)= T 7,(S)US)- WS- (NI E T A st BB FRAO

Scr
B, ARG FE AN HE". Shapley EFTT EMNRPAN BR TR X
H%FR, BATHERXAEHS RS EREEN.
Shapley fH th ™ LA MR K. ZEB BB A S M HHAA T, B 5 AN
B AR RAAE AR ERE TS 5 AME RS diskah A, B R o
4 B R(G) Fm. ETH Tl E X

EXJOEﬁﬁs&ﬂ%ﬁ%ﬁﬂ&:nwhglqglmu§5AUG&

XTELE S BTTRRIE K d,G(S) = S)-w(S-{}) . W Shapley EMPHEMH AR Y:
R(G)=var"{dGof}.
A EREMRABE KW S ZET Shapley HAY.



IWRKZ M 2Ari8 3

EZY BEFSERRUEBEESH

ARV T LA RROBR A RBIE A Z A E SRR, HHBHTH
REHR (Shapley ) REFHEN, BT B8 EETHEENE
WA, JF4 I T R A TR RN O 3T M O ST ) A R A
RIESHME A, MEmEfNARE. SERENSBESERGESERE
ERAREFNEIEL, REERRUMBRENREN.

2.1 HABIRHS

 ATETWRMSN, MTHEEENTERE.

B 1 R EF— MO, REHER;
BRBr2 HREE EH m(m > 3) MENE, EITEEREA~H 1L, REARNE
FRA, B
Bl 3 HEWESTR 2, BRAH | R E AR 2, EFRE
wAC:
Ritd4 Fo2HmHFERERAMENENE e, =a,-q. HFa, HER,
P, M q, SH B RRFE5 2 MT R fIf- &,
B&ES5 a1 HmERHKERMERE R,

CHESEA (EBEHHER) AEXESAN=(2..n,

M={12,..m} REFEENHHRNES BRM N, n=m+1.485cN
RIEHE, 2ls]=s.

2.2 AR

Bit b, #NH2ZRANEFE GIRSHEFIINEMN TUREGHLAERES
HEME, BEMZEGEERARMGRERSY, FOgERAEEXE
g, SNEZMmEEAREREN, FANTERFRKE". MTREK
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th R KR 22418 3

H, JREANSETHHEEERASER A2 A,

RATENR 5 — & 7 (BT TH AN )i 7Y 2 (7] B & 1 18 o BBk ML 26 B8 K 1L 0 [F)
AR H)E B A A A 2 B TR R 5.

Rv ®RRBEMFFHERE. TN ARZEEEE S RS MiTie, LUk
S R JE e (I R 2
D EREGHEERT, EA_RENE 2RO EIEE. T, HNE
ZEMHERSE, RN SEERHTMHEMRER R 1 RS, TH~5 1 it
FTE (RNHDE): BB, SEHELTS 2 B TAESRREX
e (FIEmSE).
KR A kK g
A) HEB MBI | RIS p, BATHEIMBRFRELHESHE R
Kk, HoExread 1 TR, HEHLE sl

F=a(p-¢-p)=(@-pXp,-¢,-Pp)»

ﬁ&ﬁ%xwm—mﬁﬁw§§=%+Q+n-u%=m
2
_atatp

kﬁ@ﬂ?%z%ﬂﬁm%kd———z——,Wmmﬁ%zmﬁi

. Gy—Cy— P,
q2= 2 22 1

F%lmﬁﬁﬁiﬁ%=ﬁ=ﬁ;%;&=
B) HEEES | MERERE, HEZABTETCRNEEES, B
R HTALEE SFMBAL (EEFHE), DNEMTTS 1 MEXTH
RE&EHA p =a,-c,-2q,,
TGN A R AR, ERBI1E S E R RN ARG A N SR,
#1%

g,=9,/mi=12,.m
BMERE AR EEEA £ =9, x(7-q)=q,x(a,—¢c, - 2mq, -,
E%—M%m%#,égi=o,ﬁﬁﬂﬁﬂﬁﬂﬁi%ﬁﬁ?%%

G



WIARKFE ML AR

. _GLC6G
v T am

O HHAKETHE G2 MERF RN G =S g, =444,
i=1

RRIET= b 2 B0 K o 47T LAk Y S 7 e AR A 4 S
- _datgte
2 4 °

S (4] Y ) = (2

EHEIET, AT MNERE, FUAESTHH SR

_cz),,,,.,3a’+:'+c’)Eﬂﬁﬁm&iﬁ#%ﬁ%

4m

? 2
v(l')=w2—_;;;_i,w.—.1,2,...,m, 155 5 025 3 v(m + 1) = (az_?G‘"cz) ]

2) N FRE S AN B EIERNE, THREBRESEAL, BRIk
PR ECH
J=(p,— -, Xa,~ p,)

a, +¢,+¢; ,

R E— B B AR R TR B AR 45 HEmE Sy p; =

a,-c,—¢

SRR B ET R g, = . BTREMECBRA = +c,,

2
wtmmat&ﬁmw)=(_“£%‘ﬁ)_=

3) WoEwAER: ®S HEKA, H(S|=s

a) HScM, WS HRTRREKE, 5B EH2EvS)=|S|wi),Vie s ;

b) ESeM, Wim+le §, WKEMAELHERHE™H 2 TRLGHE R
Kb, WEGLNFEAEHEE, S TEMGHERSFRENE, RERE

a,—¢

L7474 xRN p =p
m

_&4-atg

R m%mkqﬁ% :

HERER S S s R Bk
f =(Pz -4 —cz)(qz - (m+1—s)q0)+(m+l—s)q0(pz a4 —02)
RS RS — I BRE R, SFACABTIR R4 0] 12 B i 03 7 AR I 4
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R KRR P4 iR 3

55 4
c_Btate
’ 2

X1 647 B g="02

(a,—¢ "C'z)z _ (m+1-s)a,-¢ "Cz)z

2.3 Shapley BETRRESE S

2.3.1 Shapley fHAH
Shapley #1287 1953 ERE=LLBHER LIRE T SHEAER
—Shapley EM#E, FEFHTHTFEELEFREAENSIEMEZ Shapley
EE—HF T,
LYW =¥, (MW, (vV),....w,(v)) HE1EEZEM Shapley {8, M85 AR
258 Shapley ¥ HIHH AR A:
y,(v)= é}’,.(s)["(s)-v(S—{i})],(ﬁfﬁ'ie U)

Kb, r,,(S)=ﬂ)”f,”—“s’!, U S MAFE BT ANARES, N2vHIEE

HIBEIE|S|=s,|N|=n.
BB, EAXHHEFERN G, FE2E5AES VNREBEN—MHREMS.
i Shapley {8 K4 XA HE MRS ER T BN 5 5 A Shapley HHY:

_ my (2)+2

! 16m (az—cl—cz)2’i=112,---,m s

V=) E=5

e, 7,,(s)=£s_—1):’(?—~:s—)!,n=m+lc

R Shapley ERE SR &M BEN (BINA. SHER) SHFENERE
feii. ATLLE, SFREMANENRBRELAEEMNENT: He, #iE



IR KEM AR

ARt el T A E TR A T« A 1ER 7= & 2 MM R IE T A &4
B d 2 TR EET I, XS RE MR N A R BIE R M & F P R
. AER—TMERNER,

2.3.2 MNABEH

VKargin § 5% T Shapley R AREEY: B FECHENE SR EBEHLA,
HIRE A LB 5 A\ Sof Bk S A 28 Y T Ak R 4 AC A e 2t IR LT B . AR S 4
HEENER, BASYSME. 3T Vie S, S HAARE K.

(n-s5)!(s-1)!
n!

P(S)= =yn(s)’ i=1’29"'9n°

55N BAG TR g (5)=v(S)- WS- {}) TEHRLS wEK, 15
5 Al Shapley fE%% B FIRE M 82, HMMTERER Shapley N H
Tt REAMMAREERETREOTRESE, REBEX &
R =3 7,(X88)-¥),i=12,.,n
ScN

R, REFBHANIRBFEEE, WIHEERE.
BB LdE R FERR, TUAHLATEERYHZ NS5 A Shapley
ERAOAHEER:

” (a,-¢-¢)i=12,.,m,

R:H.} = yn(l)(:;zrn(l)) (az -¢-c, )4

K, }/,,(s)=£s—w,n=m+l°

M.k, Shapley T HEHRE, HENS5AN Shapley HHEMFH E
BmBBEY, MHBIEITE, &85\ Shapley {EHHE m ¥R, X
A, BEE ML A SR M, JOIe LR R R M s B AT PR (R,
KRB R RRAE L, ERMIIHWBR SN2,

B RS ME NSRS, SRENHESERED, RIRRF
W haier, REHBAFTE. NLRERTRMNTUBBXAHARH— T TEH
eRE: X FHERRE, BNARE2HENERENHSY, ERRDENEN
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AR KEER 24T R 3C

PR, WBTEANE A B LM, FUBELBRRREN SRR
BSCH: MFHIEHERK, HRSEHNENEBRTERXE, HimiE3s>
B o dcE, RE5H P BB LR MR 2 0 8 5 A s . K2R
AERUTR L — R RSO, BRBRIT G M, B NERR.
H2, MFHEfRd, fEENEERDSEMEVTIRE, KGR IN
BAT LR RERE. A, EhRFOENEZERTR S, B S%E
SRR R SR REREM LT LMK RAE.

2.4. HEEISH

FEA— BB TFRIEDBERERELERFLF P RMA.

B @i LA 4 AMERE, —AMRIEE, Bm=4,n=5, SHENFHE”
Bfrredh 1 BIRA K =10, BIEFEMIASRAG 2 HHERc, =20,
a,=100.

RERSVEER T, BIEMRH% nash EM R (20, 70), MEEIBEN
B A
HNE: v(i)=153.125,i=1,2,3,4, #HiEM: v(5)=306.25.

EEEES, BB E5ANMNERA (Shapley FHE) b
B w(@)=168.438,i=12734, #iEH: w(5)=551.25.

ER, SERMTAEIEN Pareto i, FAESZEANYIRATLHEM. B
THIERRENEMZ O, X ENENTREX, WRETHHRNER
BRECHMCR, AW, HEABHTREMIENREENE, XMERERE
. ’

s, R R RIS U X R R E A

R =66.745i=1,2,3,4, R, =245,
AUUEH, E S5 ARSHTREE LSRR, FREEEHTFRNEE5 AP,
LR ENES, #NENRBEERLMEZLED, HEGELESTH
EHRBADT . XhiRs, SasETGeLERREKENES, RET KN
SO, SEL0EWEME RLENERA.



WRRERL AR

MFHER SAHHAEZHNE RS EFRNZSERUNER.
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IR KWL 28 3

2T HEBSTREREEHHREEFSH

A8 T BEREHE L& AN R I A 7 R e Al BB S 2 MR A A
W28, R THRYENLER, HoTHARELRERFREREmER.
3 i 45 ik : BLRPg F0IAE 75 45 X T XU R S & SR R A4S SR — A R4
Hit.

MTFHEESTHEAEEHNE MR ZAT XML R.

31 HFERMEE

ATETFISRMIT, T HMEEN TR
Rig 1 HEEEE-MROEk, RENH;
B2 HNEEEm(m23) MR, RIIEFRERSG 1, BEFRER
B BHHEH €00 G s
B3 HEEEFTES 2, SRS | BETH—RAMES 2, EERE
Wwhe,:
B4 FR2ETEFERREIMEOKERRY, =9, p,, KPP, HEY
P, B q, B HERFER 2 Qi pan g,
Bt 5 P81 FRURMEHEN RS =a-p,, KF o HEH, pFg
SHFRE S 1 BT BN E.

CHHESEA (N HAFEH) AREEHIN={(2..n,
M={,2,. mRRAEHENBHARGES, BAMCN, n=m+1.

3.2 HERGR

G R RIGRIE T2 M A9 B R P J8: (3 0 g BB A g - L B 7
#, FEHE R MR FTE e F 4 BT AR S A VB R,
X T B2, AR SR SHNEH A EBRE T R klE i 5 H A G A
ETFHHEMKLS. 55, HREZAOKERAYN RS @E,

-28-



WRKEFMLFMLT
Eifl, RFTREEE, TUREHERENSHBRETEIEEATEER
iz A,
TR JLFR FRB AR 4RS00, HClUkBE S1FRIEERE
HERY. By RTBFHRIERL,

.2.1 KA AAEHE

EERMEMBREE: B—PR, SEEZREYEFHERR R
weg, EHEH | MERTE (RNASE): BTHER SERELTRTR
BTG 2 KPR (RIS . KR ERMAERE.

Bk, HIEHMBBTS | QHENEA p, FHEIHWERLY

f=q,(p,—¢,-p)=(a,~-p,Xp,—c,— )

BB~ &, BRI RS p; =i”022—“1maﬂr% 2

%ii‘]q;':az_?—pl ] Fﬁﬁl 1 Eﬁmiﬁ%s&ﬁql=q;=a2¥2"pl ;

W, 48 | RERERRER, BNA DA ET RN EEESY.
BER, WREFR 1 AEETFERNEEEE p = a-c,-24,,

BEA RN 4,i=12m, Mg =3 g,

P
HWBRYH: =q(p-4)=9,(q _cz—22411“"1,)si=1:2,---,mn
=1
BERRMANH—NEE THNHE ARERRE (TR NRERH
bl
az'cz‘zqu'cu
=l

q;= 2 .

A m MRNES, B EEm NRNERRIHARTER, FRAGER
B S MTRERS: E8, (4 0hd,)r ERMEE— nash
ﬂﬁu ﬁqj:

220,



WERKFMEZAR

1 U2 .. V2
. |8 172 1 .. 1/2
qlt=H ' A= : : .'- E '
2 vz - 1,
B,ﬂmaﬂ%iﬁumrﬂg[“f“j"cu itk “2"";'“'"']@@1
HIAERE.
HEREIGA L e R LR
az C;rl'icu mc“
=l
* = J* P ,
qll 2(m+1) !’ 1,21 ’m
eSS 1R
mia,—c,)~ ¢,
t: = =
o E% 2Am+1)
T R TR
a2~c2+21:c,1
L j:
A= m+l

BE, WrRRMARE 2 0ISETER
m(a, —cz)—ZcU

J=l
2(m +1)

H— AT LME I 2 TR A% BN BIE R RO R AT SR Do

=9 =

(m+2)a, + mc, + icu
Pi= 2(m+1)j:l
AT AR B AR A T B BB ZR A ME—F 4k nash B AR A
(G50 91255 Gim ) P2) =

¥ LRGRHEABSAMRBRL, BEMEASN B (S EEMN:
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IWRRFEF AR

@,-¢ +chj_mclr’)z
=1
wWi)= i ,i= 1,2,...,’" ’
@ 4(m+1)

[m(a,—cz)-i_c,,f
4(m+1)

v(im+1)=

3.2.2 [ HZEEE. :
WA WARKES &S c M UBBREVS) =Y v({i}):
3

FU, Am+le S, WEHNHZRAZEELAERER, HREKBERRIHAY
f=(p—c—e)a,— X a)+ 2 4ulp—pi -6

=MS ENS

Z Cy

B,y PN RAPR BB, ==

FORBCER A AR 1 MR R

%= 0, TLLEBBRME BN R 2 MERE p, =L H; s
2

m
a,-c,+ ) ¢, —me,
=1

GRTES, 3T Vie NS, RWHHRIN G, =—3

RNEKE S At as o 3mT o E A K s 0«

(ISi(a'z—«:z)—z:cl,)2

W)= 3 G ~a)

m
2
(a,-¢ +Zcu -me,)

(NCEIA I =
_ xS - Vial
- 4nd? o 4(m+1)?
FHE, XS5=N, BRI BEHn, dLRAXRTUBRAE] BN
BRAA:
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W R AR AR 3O

(m(a,—¢,)- i Sy )

N = i=1
M) 4m’

3.3 HMEBREIHBEN

3.3.1 HRUHER
g Shapley A2 A HH HABE RN ER P BN 25K Shapley FHE b :

(3
2
(@,-¢ +ZCU -mc,)

=l (m{a,—c,)- i i )

V= (=1, @)t O

n
2 m
a,~¢c,+ C,, — mc, 2
( 21762 ; 14 u) [m(az"'z)'zcul
- tial - 2y i=12,.,m

,EZ:“S 4(m+1)? Am+1)

(Mg, -f—',)-iq,)2 €5 +§c‘f -y i, -¢)-2 6, T
=

e ) _ ™ Y . WU
W ==, (DX dn? Z 4mt+y 7,0 dm+ l)2

M

o, 0= SN
n.

BRI Shapley ERREHNETBHA (BN, BIEH) HHAKE.
ATUEH, SFENEMERHIEEMRERILA G EmT. ME, GE0™

ma, +ic,, + mc,
2 Bﬁﬁﬁiﬁ?#&(——’z‘-ﬁ—’——)ﬁﬂiﬁié‘(ﬁﬁ?‘ﬁ: 2 MR

L
(m+2)a2+mc2+ZcU

( ), KRB REREEANTRHERNSEPRSE
Am+1)

K. FER—PMER MR,

3.3.2 MEITHEHS
BETRELE CRREEE, T ERRENSE A Shapley
FAHEEHE TR
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WL AR AR AR

m , "
2 (az'cz +§clj_mcll) (m(az_cz)_zcﬁ)z
R = — Jui =l
» =7, = 7,2 pysgL: + o

@;-c+ ;c‘f ~me,)’ [m(a,~c,) _i oF

- 4 o - Eo—Y,i=12,..m
EMS (m+1) 4(m+1)

m — 3 — 2

3 (m(a,-c,)- Z "'u)2 e ea ¥ ; =)

R} = 7,01 = 7, (DX ) T
[m(a, - cz)—ic,j]2
=l 2
iy )

K, 7”(s)=w,_n=m+l,

M_EA, Shapley ERIRHEHERZE, BENSE5AK Shapley fifi %=
Bmiwkea 0, MaaTEitie, 485 AK Shapley 1R8I m FEHR L. X
W, REANEARAEM, TR AR MR R R,
RER AR EE, HEMNOPNERBEDIED,

3.4 HEIDN:

Bl 1 RGEEBPE=AEEHRETR 1, BRI HH =4,
€2 =5,=6, B, m=3n=4BEHE"RN>H2HEERCc, =10, F
it a, =25,
HER AR E R &N B HREER:
v, =196/64,v, =100/64,v, = 36/64,v, =900/ 64

A, 25AMERMN:
v, = 2680/(12* 64),v, = 1568/(12* 64),v, = 800/(12* 64),v, = 1268/64
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WIARARZER 118 3

FNE AAMIURKESAHEEEIRRERTER

Shapley HEZ RS FEF AL RINFHREHBEETL AR ALK
BERENEF. ZAGFHRLRERSSFEIFNEMN T —HERARRM.
BB B % AL B 40 < Bk B, FO W 38 5 XM B SR 4N 2 5 N A — B ) B R 4
ZEEBRARRENER. AFFRATERFAT I RELEARCH QR
RUEAMBEBRIOMS ORED BB 8,0 BA B R S e R
SEHAGEL.

FEEENS 5 ARG AU B R 15 ) B I AR R AT I 8. KT IX
KA, Aubin®TEINT RIS MK —BERAT T Rt

EFEHNT—MAEIREHAFEIRKES TH & FEEN—FEEN
Tk B F%) Shapley HH#ET T, HZRBBMAEKKAE, F=H
PR H—~ M RARBEAREE, ERSRAMNREENEE, HFHETEN
—&H T, PR T B — W RS VKargin B8 KA BRE BT
T a4
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W R RE R 267830

F—T EUMHMER Shapley #2:ER Kt

AL —MNEEGAERITR T Shapley (E7E &t 751 B R A oF i3 R
£, 3% Shapley 2 RBEAT T80, R8T HIVLEK M AT H AR, RITHbAR
T BB R ), 4 Shapley EAER A F— AL n ABEALE FEIBZE )
B . FIBX Shapley HTHEERT T 47, HFT Shapley EFHEHEM
HHAK. BEHETUHNOELSETEIM Shapley MR AT, oF
MRS EANRREENRR TR RIFAOESER.

1.1 Hx#E2

MREBWCIRABENYE, BAOTEAXMTEB TN Shapley #7.
AICIEH T YL T Shapley 2K MBIRME, HxTHMT T o0H, 3068
B BE M —RAER, RREAH THARES I EARK, §aHen
T/ 4R 12 A 5 A8 1 18] B R0

BN={,23,..n REEANEABES S5 AREEN, A BNZEE1E
ABERG D 25, (T 25 R I 3R & 1S MO SRS R, B B30 6 1 I RO 253X 4,
BHEGW,v) KR LEATMEPHERS, TSN, AvSUT)2wS)+wT) 3T A
HHREANEE— M, GW,v) Shapley™ & i T M E X
EX 1 &fEn NEZEABRREEGN,v) ) Shapley BRIEHEZ4ABHEE
F() =, (0, (st ) TR v, (v) B 0B 5 A i ) Shapley TEELITH AR
h
v, =Y 7SS -wS-{ih]. FifieU),

SN
s, 7,(5)= SR s) o=,
Z&ABYHH:
1) H 2tk A% (efficiency axiom): 3t Fv MAEARRT,H Y v, (0)=wT):
el

2) XA B (sysmmetry axiom): MM B HFEN W EA A 2, HH
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w(x8)=v(S),vSe 2V ;
3) AN 2 H(additivity axiom): B u Mo £E1E n AXE, W
y(u+o)=y w)+y (@)VieN .

& Shapley EEM T % T84 AHE MEFMT16 2, Shapley &9 2 1EMH
—#. ER=£AB D AR ABRROL R N AU, WA
BB 5 AR ERE N TMASE NENEMNKOSEA, WEfAFAR
i 2% R Shapley {HiF# 2 T mfE Y.

BB | (FBEAFRESEANEXAREy Vv PREMMDHER
1S c N,ie S BEvS)-v(S—{i) =v({}), My, (N.v)=v{i}).

Shapley B4 RSP, v(S)-wS-() BIARBEN i WA S TR, T
Shapley 7 LAEEAE N . BCBBIMMI SIS AMES T, 25 A HATARSE
FROPE MR ERRRS S5 A B R 830 KA A6 E A
R(G) R R.HAATHEEX:

EX 2 B HIAEER £(5)= mm:%'l)’, S5 Niic S HE

S MTARIEN 4 G(S)=v(S)- (S~ (i) 1 Shapley (AT FHIsE 4L A9
" R(G)=var(dGef}.

1.2 BERFEER

1.2.1 BRERKREHNYE

T HEZEGY Shapley {EFE R B EBE S MW v(S), Shapley M4
PRETSZHNBE NGS5 S WILHKRE N - S SRR, XHEFTE
BaeHKES MR ERE— e mE, M4 Shapley HRRE & HHXK.
bR EGNMBEARAR DO EETUEE: WASHEMAN-S.

BE-BROMER, BEAEFRLIMEERRERILUERE, 825 ARTE
B, 5L HHEBIM. MTXREL—ROSEEFEE, BHK Shaplky
AREREREN T BALERP—TBRES, RRASARESS5ANSUER
L UNGTTERCIR
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Bl ATLAFF LSS IR 2T

BEXEPHEm (m23) MEBA, BMBEA, AFB, FMEAYT
ZRERE: & A KB TR, REFN. FAEEATUSB=ERE: &
EA A, BRSRHEARNKENMFIE LKA, 25AS,S,,S,®R. 8
RENREARAREOERE, BAEMMBRERREND 1 BRDOBEAN N
RIBKSRKZ Bh 0, FARMIBREAFFPILIG, BREKEN 12. MRBMREA
RBEMAE, NHEFLL, HAXOTRESY 12, BERHEREH:

1if|S,|>[S,] Lif|S,|<|S,|
v(S) =V 2,if|8]=]5,], v(S,)=31/2,if [S||=|S,|s w(S,)=1/2
0,if8,| <|S,| 0,if S,|>|S,|

BRES,=N-8§,~8,. ZRY: KASHERBTABRRTHEZHRALKE,
ERRTHRASNSEANERER. 8 TS5 ANSBREREH LR
B, B, SERES OEBETR—IMREOFER, R MERI MR
TR, fFEETLEEN 0, 1) BBEE (MBISEABTRER, A
MEEAFRBREMBAEFRE) TUBES 1 fHREX. _

HAWEAMTT RN TSR NREBETEISEAMIERHEENME
BREETHER, e MEERENEEORANSSANERRERE, e
E—AIEKES, ERREN-SPFEEANERERARRE. BTS2 E5AMN
S8, BIATELHERERE, KES REEMEBOBNEE.

JeRf, Shapley EARIEABENBHERNHETERITER. WILER
BRELHFREAFEEAFRE . RLTREEE, HHEELFEEDT, &
HAZ MAHMLRE, RITATERRBERE S, ML ZFENEER
B, Shapley ARFMLEERNA . XN TEER MERANREERMEX
HIRR .

1.2.2 BREWEITE

MATEAMT, Shapley ARMBRMTEATHRAS KAGTHREN.: o
N-S %55 \MEEIREHRE. TIERMR Shapley EHTET, Bz B0
ERKEVERATES S HRBATIRE S5 5 AT E N RBRE KB,
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R KFEM 2R
REETHNS WU, HTUER Shapley AR MEHBIAL,
BTFSEABIGE, BAE5AMIRE, FERAN_SFE AN
BRSNS,
FERATHEBLER: IRUS) H—HRWEHIE, 3 Shapley R8T
ARBITRSE, B2 HEHNEENESENFALROSRE.
EX 3 BI={j"i=1,23,..t } BREnASEBERF AN LBRS
GRMEE, SHEE—1BD, 2ls|=s, BEAN-SHLEBRES
JOG =123, ) LS HATHOD S R 0 T RS 028, 32
HUS| 0
381 mASEMEREE, NENEDREM, FBEAR,

t, = MZ-IC,’;,_Itm_H '
o

R, f,=1t=1m21.
A HBFESANAEF-ANSEASTHEEN, BNERREBEAN 1
EREmAIANEDRE, THRTBASARKNE mEANFRE m 58
. B:
1° EmAEEARMBEAER, NEHERRELNL, ,, DHIm-148
SAEHEE,
2 BmEBSIAMNGH, NBEBKAC, b i=12,.,m—1, BEENS
Sm-irs5ARIES I, FRHBHER.
gk, mM\BBgRNEERELEH

ns=1 -l
lp =l t Z C:u—ltm—l-l = Z C:in-ltm—l-l .
i=] 1=0
ik,
EX 4 EES5AENERFAERRERIDIOHPRERT, BEPLEE
B S IR SUHEE S R AWM HEME, ARDT
3551 )

YS) =

H-s
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1.2.3 Bbf0 Shapley AR BAHEH:
HEX 4 e 5 BEEH.
Sl#2 XTHEEBAS, H25Nie SHiHEE S NHEMA

S 1IN - w(S - D17

VS-S ~{i}) == ; :

L

MEIE | M2 ARBITHEE:
EE2 BH5AENLERN AESEEEP, 2Y0) = w,0) 0.y, () A
{4EHY Shapley . W% A il Shapley 35504

¥,0)=Y 7,(SUS)-vE~ il

ST

Heh, 7"(S)=(s_—1_)!(_'njs_)!,
n.

SRS =w((S )] 1)
WS) - (S~ {i}) =+ ’

f

n-r

BHER. B2 PRBKYERTE Shapley BRTH=4A%, MAX
THEERATHMAGHREHNFEHE—.

XF Shapley HHMFHEN, XERSE5AMKATROTERGE. &%
B FmE5IE:
513 #ScN, ie S, Z2EANIMBHSTREHERFTAR(S), W

t,b,’f;[v(sij}‘"'”)W((S—{i})Ijf""’)lz—[Z:V(SlJT""")—V((S'-{I})IJT""))IT

H(§)=— = :

HFn NP S EAMNER, EM25AMTRE, HKEZEE
ML, B5AMFERRBEEGTRELM TN, EWTUEHDTER:

EE3 HMAEDPSBENiH Shapley HRMTHERZHR, W

R =3 [r,SNn®

Scr

He, 7,0 n(OYMBEXSHEGEE 2, 512 4 PR,
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31 3. EE 3 FIHEIE LA RIRA 5 BEIEN.

1.2.4 HEIH .

KB EEEROAG, FHLBEL Shapley HE R . B3TH4
SEAMRNRE, RORHESE AN Shapley B, BHHS5A4
RESHM, BR, MRBEOFEREE. HiTHFHRES. e S, HS|=s.

mB) | AN EBENREBRTE: Kie S, WHANN|S,)|=]s|%
S| =[S+ 18 v(S,) - (S, -i)=1/2; B, FKieS,, WHARL|S|=|S,|=
[S,|=[Suf+ 1 w(8,) - (S, - ) =1/2. BHIBENi BTREEFERBHXES
5N, BxtFie S, AwS)-w(S-)=0. FTUMTFVS,ic S, f51H 2 T
=

W(S)-HS—i)= ——C;-’t +Co
# EARNEE 2 PHARTIRE

(s=Dlim=-HUC,., +C,)
Z mit,_,

)=
ScM
25T
FfE, BEEE 3 TLUCKBMNHIETEN

s=Dm—~s), 1, (C: +C Y -2(C: +C2Y
P S Lo AL AT o i (8
ScM m: 2(tm—n)

s<(m+1)/2
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FIV HHRRIEEN R

CEATENS—ARE IR AFEVSS EEEEN--MEENGE
FE AR W — AR A R (E A AR RS R, 18 T B ) — B SR H 5 4 ViKargin )
B KARE IR T 54.

AHIS 489 B 1 BAEEIA—NRBENLHESFEERHF.R
FESIABIM S RN —FH A8 —WE{E (Expected value) .3 2 8T
LT XN — b 58 3 A T — AL A e A BT RN ETR T
WA B RREE AN S MIRRER B 4 B T — 4t g,

2.1 Expected value 324

2. 1.1 —/MRIyLE S e 25 o 1 F

—RBHBAEDSEAREE G ARBTLER BB EARTSHA. &
ELEHE MY FRE T KRR RES M2 E AL M — AN
SR B RR AL EER AT REN X B AR B P A5 7R B
.
#2 AUFRMOEEBIE: (SR D

MBIFLUE KA ERE S FREA NIRRT A SRR, Bk
TEEA S 5 AN AR 0T 85 A5 BRER ML LR He,R
MG ERANKSPR— I HENERE MR- MERTANENER 245
EREPEE TR0, DEBHE (NEISEABLEFN, BMREAPE
REOBHBERE) TLLEEH 2 MR

ERLEFTRLUTF L FHEFRREMARBR BN HEREER
BT 25 AN MMENT N TXEAABII S 1FER.A
ANAE ARG TERR XD IERALEM R ERE, T3 AR
aIEBFH—MER

2.1.2 BN EEMENRR ARG
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B ESHATUARN TSR AREETEI S5 ANENERHG IS
B0 SRR T (A 5, M4 A 0 2 R B B A en KBRS B 5 A M SR SR R B i T 2
5 AR R, B NEA L5 e B S R RN B BN B
A5 NS BTRTHE &R — M TASE AN ERRE NEE—1
B H XA BB B 5 A0S RS v Tk R, th TRCR R A E 09, BKER A
5 5 N0 45 BAR A R0 i 10, AT LU TR B ST i B 2 5 A BPIR S R
5E.

T RBEHBIIAAEEE, RIVAGW, wHERERLPN={4,2,...n
B EANES JHBEANGERENES RS S AL BRSO HIIRME
sy REFMFEREXE v REXES LWERE. TXHEBENAE
EX.

XFBH5AGRREMNM A TESIE:

581 mABEAEERSYE, WAKGIRE M, FERLRK:
g=§chmﬂ,
1}
He, f,=Lt,=1m=>1,

EBRL—H3IE 1.

MATE AT, E M BE S,|S| =5, R HKESII B 5 AHEERERE,
PRI, B 65 NI H 4 1 o B B 2 XL

WINM ={jM|i=12,.,0,} REn ANEEBEGN v, NFBE5ANHASEHA
REARDES VA EHAS BANSEANEAREED
JEI = (i 5212, ot ). IR AR H9 4 SRS B S B0 A AT AR .
Hge,F FEE X
EX 1 ELRRT EXLREBR v {{5),JY "} > RAEABECWN, v,
ARG A B AL RO B S ZERR LR /0 T R AT IR A w(S | )

X FREAME, FANHE T lE L.

EX 2 HVINAEREGN,v, ) PIEERES M3 U EMA &4
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2

S us 1
MREETE AR ES) =M—?—_ .

L

2.1.3 RREERFHEH
By R—MEREM, £: X > T B—AENER N Y RET2S5

A%ﬁ&ﬁ?&%ﬁ%,ﬁﬁ#ﬁ&ﬁkﬂ(f.(xkj,‘,”’)=ti .

HRIE Shapley XA TR BA BABIADT & X
EX 3 BBEALies WS/ =wS | TN -vS- ) B AZE
NiEGERRE OO THEBRS MEETR.

BENEBRE:Z2E5AGERREMMNET 510 g e HKE S, XBN2
5ANBNMNERRESLE—HNE—MAES AL ARE, L S ALK
EHRETHEORENANFARAN S EANEARFARNESEHES
HEANGEREESBRTE——HNUKE.

B0, F RN A A GV, v, J) AN EE X()=d (S| /), B2

SNIMERERENEBTR, WH 2(f(X) = ;gm)=ti.

BRI Shapley (1M SRR X MBERRTE S AL BEHGH

B, BB RIS SA 55 A DB % AR B P R L 047

e WA TEMAON AR, RO DR,

EX 4 BB — KA AEREGW. ) NNEER— n R R

POY=(0,(0), 0D, )+ BTCH p, (V) E SN RTARENER X MO E

p(V)=E(X(i)e f},i=12,..,n.

RIHBENEN TR TS 5 NI RS R E R &

SB3THEE:

TE 1 A FHAEASEREGW,v,)), EREETSE A HBERY

p,(),i=12,..n B FTEHHELIHK:
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WHRRKEM AR
T 546109

SN iel j=l

pv)= P

£

B B HIENE LB ST, R e,
ERWEERESE N EBRE LGRS 2YE T 55 AXBREH
R ENEE AL REBE TR R R LB Fit i F
BHEMBEEHEEXEEN Kargin™ HAE X T 2R A1EEZEP Shapley &
A AN 52 4 (uncertainty). T TH & XA & E T P R MR o e i,
EX 5 BHXAEEBEGNy, NBEENAHERELA— g THE
RO = (), 19y, (0)) » FTTE 1 (v) MR Z(R) P BEHIZEE X M94RHE 2, B
nv)y=Var'*{X (o £},i=1,2,...,n.
MG HAMERENTREE, REEXTUBEH:
TR 2 WTHEAIAEEBEGEN V), 25N BEREORHEMH
n(Whi=12,. . n B TEAAXHHEE:

2

5. 1/
Y A1 -vsf

T;(V) - SN, eS8 k=1

f

iR RERNZEREZNEXNESRESR.
2.2 MBERETHEENMER

BIESIAT B S A S ER R E O SE, H AL THEN
WHAR X—HFEEARENH—LRRIER.
T E R T A, R B AT GV, v, ) MR,
MR () WRNEEHKBS,ieS,meS, A
V(S + (i} | jMTIY (S + fma} | G5Oy k=12,
W p()=p,v) .
R 2 (ARMHN THEGW.y)NESHBREIATH



W AR R F R+ 2408 3
2 p0)=w(T).

tHE3 (T EER AR R0 F
P(v+w)=P(v)+ P(w).

LR =AM AT AL A RS 2R RN A I SR .
iE8g  RFRAE.

RIBEAR R £ 05 M m RAFHBSA.

BKIEA i, NBEHY FEENBES, SN, B5Ai fm HEOEHTR
HRSEEE— XN RREEERXANB 5 AN E TR,

BHTH MRS h =4
1° ifmHTES PERLHNFNB5AN S HFRBARHE;
2° PTESHTm AES B, 0, BERFES S X BT S + ) - (m)
WR: w(S Y = wS— i)+ i) T =120t e
S —{i} = S—{i}+{m}—{m}» BT,
WS 1) WS — ()| 51 = (S - @+ {md [ ) - S~ T,
k=12t _,,
3° mIESHWRES B, BT LAHRIH —FAE I BB,
4° (FIm¥YES P BBEREN, BHEY
WS =AY =S~ fm}| )k =12, o
TS | ) =S~ 63| D) = v S| ) - v(S = {m | i)k =120t »
2 & R FREERSL.

e AT =AM SR T LA A 2
HE4 (REE—)
T EERATHREELSN LA ERAEGW, v, ) LREERE—HBBME.
R B EEREARL X T EREN L. BT M R
Shapley [i83R, 5 i 2 M — £ G 2.

S0 T 5T (A 0 5, 1 BB A 43 LA 16T A
MR 1 (BUS5NNTENSEN N TAERRE HEES, S, #2

WS, +{iH )= u(S, | ) = (S, + BT (S, | Y = W)
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AR KF M2 A3
Ko k=12, =120t o W

pO=v({i}),i=1,2,.,n.

3y ey
BE ()= BRSEAI TSRS SNSRI R

AR R AR

ER FURBEAIREBBEANFEEANERESARE

J k=12, KR BE—ABEEEEAS,

HIERIS 5AME N, 85N i % § AT B ({).

IR A R RN E SCRSE R 6,0 19 45 IR L.

L.

MR 2 IR FRAINBRGBEAim FH () =r,0).

WM YR 41 MIENERNMNTSEA | HEAERBHE - RFRR,

FALIRESBEAm O—A K MIFHRAHFTRS 200, B AR ENH AN

BEBIEE, RZIFRWREFE T

TORIETER 4.1 M50, 85 A i R m RIRTER TR B0 5 BT L RIE 77 2 58 ST, 4

WAL

e,

#HE3 (ERB5ANNTENSSALEBN FEETEE I WKEAS, S, HT

V(S + {0 (S, | Iy = (S, i YY) -8, ) = v

Ko, k=12t R =12, VD BRI 10U
r(M=0,i=12,..,n.

#HE4 HFRMIMBEIIE A EEEGW,, HRGN,0,0).5:

r(@v+Bo) = &)+ B @),i =1, 2,0n
Hh,a,f HERFEY.
7 8 IR BB 5 AR 2 M SCFT LA B LU I 4 1R REAE A
MR 1 4
MAEEXRER, varl@v)=a®var(v)=a’R(v),



AR KA

var(fw) = f var(w) = §* R(w)
BREEREE,BEGNYN) M GW,0,0) HMEMT, GN,av,J)
G(N, po, ) B E 10 BTH variav + fw) = var(av) + var( fo)
FHEEEIRERE N TUEE
r(av+ o) = P 0)+ Fri(@),i=12,.,n

EEE,
2.3 HEISH

BRG] 3.1 MRS E N AT RS 3 B4 BRXE—ME
HEBNEEBELH AFE IS5 ABENHN,RINRHEL5 AW
Shapley $5ETRFTH LS NEHEAN M,|M|=m, BR,M REENERR
. HRNTFBRAS,ieSH|S]=5.
BARHI 3.1 PHAMR R EE 3.3 T Lt EB R S5 A ONTE IR,
Y (CL+CL) '

seMasmH

p)=—" i=1,2,m
HRTH TS P -
I CHRR-ID R W Ca Rl
n) = 1 2:,,,2%‘-; e
1=1,2,.,m

B EEHERTUE N, 25 AWHEERAIHRZEIRE m RS, S
HRRMEE EFRENT K S5 AR ARE BT,

2.4 M

FHTRT2AGFEXERTHEREN— KB EEBT W),
&% Shapley HMBBSIANT—HFNFER FEERKIHEENREH
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R KA

BT —REGHEARE 3 BAFAT NN S XBERSEREHE
W E R Shapley (XA HE B AR BB KAL I FRIE, T 0k, 2
BHNFHE AU T B REES REER~MIF I ETHEN RS
EREAHEEHABHARHEETIMENTRY XK, 25 ANHERSRE
THEURLHE 2AEREPHERUNER.

FHHERARTUERELASEREP HLEBBEST Shapley RTB
RTMOIRR, TLLH R Shapley fHEZREEE R EMHHENATREPIX
FRVMER A SEREEEEE BMAREXNLERAFRTMNANE.
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WIERKFW L Z LR

FLE SRERE

RLEFEPLTIHEMASAZFHREBTLURRBREXR, EEKH
FEEENASR, SEMERRERBFRET BHNAZER, At 5EE
FHRHREERETEAMNMRR. ERETAFEBREKBLE- B HATBRAH
W, REREBEOZBRARE, &0 &ERFMHETER G0 S #84
FRFNHEEMSE, NAGHEN Z. HHUERNEASFEERNIE,
AT URRBRAL T ARSI O & FEERNE HALBE5ANGERER
m. Fi, BRLTLHARAN2FEFRY, EXTAEEFERELSKAL
FREANARER, TR TAEEEERMRRERNAFATRENELER
Xo RE, XPRARMEMAXER, BTG PRedkErEoKREE O
Rtk HREHEFEX.

Wi fd, A TESEGAER, AFUEERATE. SFEERTH=
PREANEES HREFTLEFR: SFEHER, SFRERNSHREENE,
ETEERRE T L.

BT HEMEAGRAFR, AR LHFANRTEEMFR. B4R
SEEEHERENSA, SSMNKBENSAGEEEFYERNRT, UEZ
AHE R R SO RS A 3T & ABHUEC SR PR e AR e R
RALVBIR TS, HEUGRTIAHREERATTE. MAL, FXHPRH
BRERARE, BTUAEE, AFEETUEESHSREA—HE AT
TR, WEZHEAMES NBOMRREFHER.
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