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Abstract

This paper studies the theory of cooperative games, combines the coalition formation process and
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proportional allocation on the basis of partial coalition information missing, and proposes the
concept of proportional split-off solution under partial coalition information missing. Firstly, in
the missing information of some coalitions, using the given weights, the coalition with high return
rate joins the big coalition first, thus obtaining the appropriate division of the big coalition, and
then according to the order of joining the marginal contribution of the divided coalition based on
the proportional allocation of the weights. Secondly, in the axiomatic characterization section,
three characterization theorems are derived based on the highest payoff consistency. Finally, the
new solution concept is applied to the regional construction problem, and the reasonable contri-
bution ratio of each country in the construction of high-speed rail in a region of The Belt and Road
is analyzed as an example.
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o () 22 VA & B 45 SR AT ARG IR R [6] [7]0 HAT, ReECHE BOd R 25 18 3 K i 3 22
Dutta-Ray % %57 BRI 2 P45 48] [9] [10]. 17 EuAgl 73 By ik i 45 & LU A5 43 Pic DA KBk B i i 72
2 E B IS E R I TR T 2 5 N B SRR REMIER B0 s R (111« (B H HiDes T 5870 BR A A5 B
BRI A VR I 2R 5 T B A5 23 TR RELABL 1 73 e A A 70 FE B U A A 7T 7

A I 2T R B R AU — LR T XA 2 5 A AR A . FEIZ AT, R 23 0] X e
DrEVEAMENIRIEEAT THETT. W0 —aff —B%” BEIR Al /030 BE 00 H 2 L& 1 [ R A A [12] . i E —
R E R IR G R [13] . FET X AR Shapley (B #E “—Hr—#%” PPP I H FIl 2 7 e W) dh A5 2
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R BRY ELAB) 73 8 AR A D AT 7 X S 45 A A 204 I IR AR /D L
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2. A1
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B, N SERRROY R, 455 (N, V) KFRAERZE, N ZIETHRANS 5 NARIES, vi2¥ SR 2
FHERHCH V(@) =0 v(S)RELERH MBS 5 A SR S X AR KB HIME, |S| FoRiT
AR S MOMEAL, OV IR N MOPTA SIS . | 7EGY LI AR f(NV)eR" 5
(N,v)eG" Ak
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- . :
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BT F QY S R BN A MARIOAR, SLA S (N,v) e G — M3 R F(N,v) R IR HLif 2
S fSV(NY) L VE e F(NV) 25 |F (N =1, 00 F R L, 750019 2 . 1 F o225 0™ < 6"
RO LG s MR, R A S I MR R F 39 FY (L) S F(NLY) . W(NLV)e g™, Tl
F N AR E IR M B R, AR AMEN FRTF B F(N,v)=F'(N,v), Y(N,v)eg™, N
HEAFAE T b — AR F XL V(N,V)e g™ A F(NV)=F(N,V)UF'(N,V) R3L. T 7E 5 s
(NV)eG™ s F(NV). F(NV)CF(NY), X5 F A F SRR E . A fE e 2
Moz —. V(Nv)eg", A
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S f=V(N) S, i 2v(s) v 2"
3. WA BB BRENA B ER

2 5 NI 22 S AE DA T S AR SR B Fe AT AT 5 B i 2, S 7 B AH AL S (1) 4y
Be, PS5 NEEAFRPREERE, WHlo B X Fheh e A= K& E#IR 2B 5 E R T X
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H o B S BRI SR M2 5 D) R B SRS S I8 o 0T ORI B 1 B L
B, WARENMNESTTE, BABE KM ERCATEZE PR . 45 (N, V) RER B ECEE B
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3.2. R
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f(N,v)=

Ve () =V 1 (SUT, 1) Vi (T ) Vo =V, S e 2™ (3.1)

sesh, A
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jETka)j

3.2.1. EeflsrEshR
SEX 3.1 AR (N, 0)eG) » H LB B A#(PSO) T T

PSO(N,v,a)):{f eR"|f4 —a,0,VieT; o =max__, AC) T, eargmax__, %(S) }(3.2)
i I sy o, s Y o,

e, 7 ={T. T, T} 2 (N, 0) BEERCRI M Vee{L2,-,m}, (N,v, ) HE.1)xRE Lo

TE 3.1 B 3.1 FERZLLGI AN EC ) AR R b, B AEBCE N — R UL B Rk BES S
NIIAWTIN, B BN BRI R . AR [ B SIAN LB 7 S EmZR S, EXA R
Yo =v(i)eR, VieN I, NS5 N H S SLAE HAE 975 BB A E N B & BCE ;1 24
o =ceR,,VieN i, MBI N5 B4 (equal split-off set). fEIXAMEH, BUE LIS B4 2 B 2 HL
B2 5N SN E, BEAR B ASMERE.

322 MABRBERRENESIFBIFLLEISHR
SEX 3.2 AERMI (N, v, 0) e H) , HAE BB T IG5 B R(IMPSO) N T 51 S A il & i 54
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T, earg max_,. )
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) Zjes ; , Zjes ;

:{f ER”| fi =, VieT,; o = maxg
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ZjeTl @;

0T

jes 1

TN ER A 23 S A A2 55 A AR E 1
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N\R™

f

f
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eF(NVR'“ 0. | T4 FARRISERE —508, VS N\R'“H
1

Ve ( :Zs: (SUP"”

EX 37 V(N,v,w)eH) FI feF(N,v,0), HR"“=N, ﬁ(N\P‘“’ AN a)N\Plf‘w)eHg,

sup' @ SUPlf'“ )

fN\waeF(N\P'“’ Ve w\Pf,m), M F s ke 28, vSeN\R'”, Hv(@)=0,
1 1

Vi (S)=v(SUR"™)- Zf

IeP1

EX38 V(Nv.o)eH! HIfeF(Nvo), HR™ =N, H(N\R“ o, . |<H)

f.0
N\F’1

e SF(NVR' 00, | T4 FARRRBEIRAR 8000, ¥SeN\R'™, 4
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): f.VieR™, R, METH

R =T, e argmax
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supf@ ’wsuplfv“)
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FFEH, VScN\R'™, &
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A3 KBS BB R M LL 5] 43 B

UE SR 3.3 A5 BE 3.4 KN, R B B R AR I LG 20 B R 2 d e el o S, 59 LA E PR AT
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A FREAZE H) il — Mg, Bl s Ba 7, 59ttt R mEmRE —8, Tk
WATHEIZKIERA V(N,v,0)eG) , #94 F(N,v,0)c IMPSO(N,v,0) BIL.

V(N.v,0)eH) HIN|=1, M5 LERE AT F (N,v,0)= IMPSO(N,v,0)={v(N)} .

Btk eN, BEV(N,v,0)eH) H|N|<k, A F(N,v,0)c IMPSO(N,v,») {r.

AR BEIN| =k +LAIIHEZE (N v, 0) e H) , W F(N,v,0) =@, 14 F(N,v,0)< IMPSO(N,v,) .
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N\R

f.o
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o
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. _[C(N.v), |N|<3, V(N)a
f (N,v,a))_{®7 |N|>3; f (N,V,a))—szij,VleN ;
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R BHOIRE, (AP B 3.2 Hi 2 R LR B R E B R RO, B,
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Table 1. Passenger flow trends in four countries in the past five years
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Table 2. Characteristic function (three-digit decimal)
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