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Abstract
The industrial technology innovation is an important means and way to improve industrial inno-
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vation capacity and core competitiveness, while its alliance is a new organizational form to realize
the deep integration of industry-university-research and industrial technology innovation. However,
due to the different goals and demands, innovation subjects often do not put in the corresponding
degree of effort and cooperation with the goal of maximizing the overall benefits of the alliance,
which directly affects the efficiency and stable operation of collaborative innovation of the alliance.
In order to reasonably coordinate the interest relationship among alliance members, an effective
benefit allocation mechanism is urgently needed. In view of this, we address the benefit distribu-
tion problem of industrial technology innovation alliance, construct a benefit model of industrial
technology innovation alliance using game theory and optimization model, analyze the optimal
decision under cooperation and non-cooperation, design the benefit distribution mechanism of al-
liance considering risk taking and knowledge contribution as important factors affecting benefit
distribution, and verify the feasibility and effectiveness of the model with cases.
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Figure 1. Organizational and operational structure of industrial technology innovation alliance
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Horbrw % BRI EEREE . B n HRE RO A RO, p TR R, JRATTEL
m4==pv/§ipiVF?@E%EE%%?E@kEi%?%zE%E@WME%?E$mo H T b RO AT USRI P 7 i % AR5 2R

FIZR LA AX = {AX, AX,, -+, AX, } o

34.2. EERBRAMENFIEE S RER

PEAr e R, 2 S U ARG S0 % L R EROMAS “ R, ARG mE . (B SRR
P RErh, % BRI R R AT SR S M, e T4 B, TR 4822 R (R R R AR AL R,
Wk MBI, AT G e R R BN S B 2 e AR BL, 45 PR R 2530 4
P, W A B 2 5 L T F 4 B

AT m R T 4 P U QR R U PSR R R A B R R T
V= (Y Vi V) o VEREEREY =[y, ] o SUly, RHIE | ROTEE A E | AOUREAROR
KT BNy, EMAALTE, w1
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Yii

d; =—2— (21)
=
WwhD=[d;] -
YA QL5 A KA T I8 0 = (6,,0,,+,0, ) » 1B
4,0, d,d, - d,0,
Re(n],, = S @
0ty Gy = dyd,
é%@%i%%@ﬁ%%yzﬁfﬁLzmﬂ,w
. ax(r, ), i 5HAARMLFR, 1<j<m 1<i<n
min(rji), FiNSHERNRGRER, 1<j<m, 1<i<n
RITAETHEL, R AAAR S5 RS A B AR AR AT DIIJ%FZEE@%E%T:[HJM, H
ty =1 —S; =(d;—d;)a, (23)

TR FARAR N (0,0,-+-,0) » T G IMAR Ay

S =ty =dg0,» HIR[|2|t] stfdy|2|d;—d*[. . 1<a<m,

R RS T 7 T 2, ERAR 5 AR AR 2 IO BE B A5, BT AT A5 SR 75 5 AR
T B P, = Z&H,T%P%r%%%ﬁﬁjﬁﬁ&ﬁﬁMRhl¥WMHﬁ i, PN, BIRE
%immmm% AR, BN, TR

minZPj:ZZn:Si’tJI Zm:zn:da,(d —d )
= j=Li=1 j=1 =1
éai B (24)
st<0,>0
i=12,---,n
LR B H SR 802 mT 15
1 m
B Z m— X|:Zdai(dji _di+)j| (25)
0. 5 ~
=! zl ( ) i
R4 o WIS P, P, TS RO BAR R . BT TOPSIS IR, Al 5t 25 U I 77
FRIRELEA:
=, Y=g (26)
Pj Zuj
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R A IR BEEAA TS IR 48 AR A 705 S8 BB L 5 B AR PR SR SR AL AT SR, BV RIS e & I 2R 5 X
PP SR

L =2 Uy @7
=

B BT 2 A S B AR A U 5 23 XU ) 22 B -

. |
Ar =1 —=
n

WU 1E J5 % QT AR BT A5 28
AX = AX + @A 7 (ET) (28)

Ferb o il T AR ARG R SH A R E

3.4.3. ERANASTEREIFl R L D ECEE

BRI BRI M Z IR B8 §M AT 00 TR &% AR QR RE 0. 1Rk
RO FE S I HA BRAER, DR 3 AR A D9t SR 8 L% 5 Y — 070 B B B3 R R 3L AT 9 b AT il
LS % AR 22 2 SRR I 2% R FRIL =, STk B B0 . SRR, BATMAIRF AN
PN VR E BN R BRI, AT B AR AE B VR o 2 5 ARSI I DTk -

BEh MM AFENFIHRIE RO B SRR E, g MER | AEARIIME R, Rorn BRI
FIRIORAE SR TR, g, > 1o B BAIRE BRI I FFESD, Wy, Fom T4 jIRZE T4 1 AR
FARMG 0<ay <1, MM ERRRIZE S RIRTUR H, D9 B B H RS HAb s S = iR
frFn, Ep

Hi:gihi+zajigjhj (29)
=

BN R TR g R 2% LSRR R H, e

I+a; oy o Oy
1+
H=gh(a+1,)=(gh.ghomgh) 2 2 % (30)
anl anz 1_{—Ocnn

JIA BRI — 7 R R AR 8, RIS R RIR R 55— 7 e R AR gl At
A R I ARSI iR, BIRN Y A R R R o K TR 73 R VR P A B D B A SR TR Bl T )
TR, HRAE (29) 4T [ B AT U RAS 21 5%l 5 IO RTR AL TR -

H =gh (1+iau) (31)
=1
U 2 32 B LAY SRR 1
6. = (32)

B AR S BR AN AT SN TR BB 5 - B A 2 TR B 2R
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40, =0 . —= (33)

D2 IE = R - B3R AR B R 23
A = AX + 9,70, .7, (E[T) (34)

Herb g, il AR FTR GTHR AR A2 2R KL
MR AT PG, L BOR GBI B A S ET R AR RS RS M A A
Z:{zll...’zi,...,zn} (35)

Hor S BT AR BTHAI BRI RE 7, = 7 + A
4. REGUSTHRT

FE 7MY B BT H T -G08 AR B ARRIRRANR, B0 25K 8 U R R scR SR e
IBAT, R B E A 2 B R IE P AR BT B P R AR, (A G AR AR A L R
N Z 055 17K o BATLATFHI T QUBTIR & AR 9], SRIGUEAS ST 2 P 2 7 FE ML R K 5 B - 2022
F7H, BTN QUG AR RAT, F B H AR ST Sk IR 7 e BE R T AR B
WEBE AT QIR 51U, T RCBERIOG, LI EAH T 6. EREEXNL, B SEXEFN “F
JE77 PR A e . b, 5N TR SRR BRI A A B L I O BB A IR A R Ak
e 10 Z7 L RE BRIl . RHHUASEALR, R <Al + B MEGIALLU 3, A% oy A
B AN LS, HEshIE G B R, 1S BT Esr AU —UE BER 50 g
KR BRI v o

% R BIE B BORTA AR IRVE AN OR A 1, FRATDG S H A 2 7 O L REAT B B . AR —
PE, AR BL GBI A AR P AT R AR AT S IF, T DM BLRUBR & AR iy — B R SR (L5 F
TG HL A A R BRI A — e e Pl B ok, ik BHIHLE . TP BLE), ridh 1, 2, 3,
4, 5. EILHFENCHBN A RA R ARSI GEZHT, RIS RS EIH 2%, 45658k
EAERBOANE KT 7, BEA R QU BRI GSE, Wk 1R,

Table 1. Relevant parameters of each innovation subject

1 SUHEFNEXSH

HARZSH
ZIFRERN ERH SR
ki B A 0, v, t; m; o
1 6 32 24 24 0.5 0.35 16 5 1.00 0.80
2 8 36 26 28 05 0.30 16 3 1.00 0.90
3 4 20 14 16 0.5 0.25 13 7 0.95 0.55
4 5 24 20 20 05 0.50 13 5 1.20 0.70
5 10 44 1 13 0.5 0.40 20 4 1.25 0.95
e m =80 c=20 475 3.50

M 1 SRS HL, ARNSEARE B & QR EARAE T AT T, S 80H BRI RIS 1K
R R R AR AN R OB BE A R IR 2 e BN 1SRG S ZIE AN, TLIR I EG ERf
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A R A T AT RO RE R 5 Q08 E AR AT O, B R E AR O EBE R SRR 2 61
B BRI A ES S KT A R Ik 2 s

Table 2. Comparison of the interests of various innovation entities under different circumstances
= 2. FEMER T &0 =R FIZEELER

T AR T AR T

B E 44 w557 F IR w537 SRS R B & R A

1 0.1517 12.3041 0.9322 0.9457 65.0799

2 0.1533 14.3684 0.8872 3.0008 25.1414

3 0.1265 6.8802 0.8528 0.7896 23.1652

4 0.2064 10.0332 0.9322 2.4168 26.4341

5 0.1885 18.6443 0.8339 7.5763 42,8556
KIERz: 128.9241 182.6762 182.6762
HEAERE 66.6939 167.9470

41 BETHEESAUNFIELSE

IR 275 55 38 ' LB A PR 22 W) D8 I Al DRIBR L 25 P B3 2 TR PR 5 A RE M R I AR e AT, 5 AR 2%
A IBR AL ) B R N R 03 396 B d KRS S A P R I M AR AT IR B, RAE % ARk AS
(A 2 RE S KT AR SR AR 2, (RIS ORAE 20 G PR 2312, AT R 2% 32 A 1) BB W A i sl 2 b 1 1
TL75 5 ' A A R A VR ABR B A L, R BHIESCR A BOR SEBL A Y Rt ) i 4 AN B 4K, BT
UK RS BENEE BRI L AN Bz Sk Al by, RS VT RIS R, TR
SCOLE Sl e AL BT REAR B A 1E . A, LRSI R TR, MRH R 5
ACRIREF 3= 2 dr 2P UR @ L sh Ao ALK A 38 45 falk, TSR B RS AN TS TF o A Ik B A B3 2 (8] 4

KAWE 2 s,
N =,
ws
B el
ﬁ;& i
FHITE ARSI

i
ke

Figure 2. Member relationship network of Suzhou Ma-
rine Information Technology Innovation Consortium

B 2. FMNTEFE SRR AS RS RRA KX RWEE
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P21 2 TTYEE BT A P 6 2R 44 2% QU U 45 AOEBERE 1 = (4.0,0,1,2) 3000 — (LA B
L TR w, =[i,1,l,l,3j P 2(20), KBS TTHPE A SR BT IBE 2 O 25 4 A

4 1 1
max (Ax, +0.9457 ~12.3041)¢ *(AXx, +3.0008 —14.3684)s *(Ax, +0.7896 - 6.8802)s
2
9

1
*(AX, +2.4168-10.0332)s *(Ax, +7.5763-18.6443)

Ax, >11.3584

AX, >211.3676

AX; >6.0906

AX, >7.6164

AX; >11.0680

X, + X, + X5 + X, + X, =167.9470

sit.

FIFH Matlab SR DL EARAAERY,  wI13&-AHT T4 0 s 23 Be Ja 1R i S A
AX = {A%, A%, Axg, AX,, Ax; } = {64.8900, 24.7505,19.4735,20.9993,37.8338)

4.2. ZEAEAMERFIZEE S
ﬁ&%&ﬁ%ﬁ%ﬂ@ﬁ%,ﬁﬁ*%f@ﬁ%ﬁ%ﬂ@&=%,@ﬁ%i%%%%#%é%%o

FE SR BRI A I RE 5 G AR LW RS A A B I e 0 RURS: — B T AR . SRR B AR RS 32
B, A AU RS AUERE B CA Y& BRI K 4R R A AR A 7 BEAT VA . 2 T DAAE SR
H IS L K HLEE VA, 73 BRI R . 7 2205 DO A (5 BURER % 3
PRALE Dl ) QBT A h AR SH K U PR b AT R, SRl AR DR T 58, e 3 i

Table 3. Risk factor calculations by expert groups
F 3 BEFREUBENEEFHE

JRRS: R F T B % Fk1 F ik 2 Fk3 Fik 4 F1h5
TR SRAFAEAR 12 0.1389 0.2408 0.1393 0.2422 0.2388
s Zik 0.1755 0.2894 0.1513 0.1525 0.2312
HEKE U2 0.2406 0.2914 0.1992 0.1108 0.1579
15 B 0.2664 0.1936 0.2161 0.2120 0.1119

R LRI R RIS R O E, R RSB R 4 0 BT S, AR R
FEPITA UL 7 58 ) % 61035 = pR S AR E K Uz B A, BZRa KUK IR 7. | 3 TS UK 77 S8 A SRR
KA

0.1389 0.2408 0.1393 0.2422 0.2388

Y=(y,). - 0.1755 0.2894 0.1513 0.1525 0.2312
#5 10.2406 0.2914 0.1992 0.1108 0.1579
0.2664 0.1936 0.2161 0.2120 0.1119

R DA HEAT VAL AL B 5 15
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0.3283 0.4685 0.3883 0.6493 0.6209
D_( ) 04149 05631 0.4218 0.4088 0.6011
- Ulas 105688 0.5670 0.5553 0.2970 0.4105
0.6297 0.3767 0.6024 0.5683 0.2909
R EAR 1, 2. 5 A XSG RSERL, F48 3, 4 RS WT R, BInBUERE R ] 1558 AR H) IEBEAER A
S* =(0.32830,,0.37678,,0.60240,,0.64939,,0.29099; )

K AR i T 2 AR AR IS O R

0 009180, -0.21417, 0 0.33000,

(1), - 0.08660, 0.18640, —0.18060, -0.24050, 0.31020,

#)as ~|0.24050, 0.19030, -0.04719, -0.35239, 0.11960,
030149, O 0 ~0.08100, O

I BEPF J (1 S A8 A% S, = (0.30140,,0.19030,,-0.21410,,-0.35230,,0.33000; )
1 2 (23) 7T 73
d,, =0.3014,d,, =0.1903,d,, = -0.2141,d,,, = -0.3523,d,, = 0.3300
i 20(24) F1(25) AT 75
8, =(0.1497,0.3180,0.2998,0.1194,0.1131)

P = (0.0073, 0.0102,0.0085, 0.0024)

R 2(26) 1555 J5 S FIAHX AU
d,, =(0.1800,0.1289,0.1547,0.5364)

A (Q27) K155 ER R A M ZR G W T
r’ =(0.2278,0.2296,0.1913,0.1941,0.1572)

AR M R o, =0.3, TR A 20 (28) AT tH 5 B 1E 5 IR & 7 LS & 8
AX™ ={AX, AX;, -, Ax; | = {66.2907,26.2419,19.0351,20.7020,35.6773}

4.3. EBANATTRRE FI 25 R 22 S

X% FE AR BRI ST ERHEAT 5 B, IR B 5 A SR A T 0 56 A0 S B i DUR R [0 75 AL S
WA h =(20,18,30,25,24) , FIRNANE g, ={1.8,1.4,1.7,2.0,1.6} , & LA [AFIRIRY: > REGE N
(023 021 031 0.19 0.26]
035 0.27 025 0.28 0.22
a=(a;) =029 038 026 031 0.39
026 031 032 029 0.37
1027 039 0.27 028 0.31

3 (B1) 5 EARLE AR S FE A ) BTk A
H; ={79.200,59.724,134.130,133.875,96.768}
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R 3(32) P 4525 EARAE RN (K sk L 1
d,,. ={0.1572,0.1186,0.2663,0.2658,0.1921}

B FIIR DT R HMEE 2R 8 @, = 0.3, W (34) il HH B TR G & F AR R &R 2 & N
AXT = [ AT, AX o, AXT = (64,1342, 22.1406, 22.3756, 24.0173,35.2793)

WA BAT NG, BRI R S G AR B R A AR A
Z={z,,2,2,) ={65.0799,25.1414,23.1652, 26.4341,42.8556)

M3 2 BT SEER T R, A EDIRAS T, IR OB BE 7T LU=t B I PR I B 22 F) R AR A )
BB BT AR A 2 T TE PR I BN N B, Gl AR S8 E R AT 2 B L, & 7%
JIAREA R, &R BRI #OR TR et . BAE DR R H 8 T S A0 ik
M55 1K SRR BEERRE ., AREXES . FIRTTIRSER R, R RAE 7> FOd R 2 R [R] f 48 EAA
MW ACE BN R 1R, ARAE AR 2 5 R R 2h Fr RN S e 155 7K AR AR H, - DL S
AR AR RIT A FA S RIS 3D .

4.4. RYE S

it — SRR 2 M FCHLH B0A R S A B, RATIRIE L 1 MG H, K& BERRI3S J1KF
XA NRITIER S B AR A S M A L HEAT RABUE 73 #, A8 Matlab 14.0 £ 7 AR &1 5 &1 T %06
RS TR @ R EAMARFIE W, AR BB AR WO s B R . 4 e £ (0,1) 2 [HA8E), AT
FAESERM GRS T 35 808 EARS5 7KP 5 AR W, B BRI W e e R & A 3,

Kl 4 fs:
20
— X1
— 2
151 EA3| 4
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F4kS
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Figure 3. The influence of each subject’s effort level on individual profit

3. BEMZNKEXANEFIEIF R

1) 3 Ak, BEE BRSPS, HANE WA NI, (Hh T Ubr A ris, 4% 7
IKPIER R LR, & EARFE R R, thaFREAS R B 25 K st mmu g, i £ H
BB AES, ZJE AU IR SR B T R
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Figure 4. The influence of each subject’s effort level on the overall profit of the alliance

4. B EME DK P 2B BB FIHEE R

2) Wl 4 mREL FEEERET, AHAERIRISS KT, BEER RS KPR,
WK 2 B AR RE 2 18, (RS B AR TE B IS5 71, &85 SR AR RUE R AR, B 1B B
AAEIE R R BJa MR EASFEREE 55 /17K PRS- g i, - i 2 230 BB s 3 .

HORERURN S 20 m S, P v A 28 70 BE AL RE 9% 78 CRAE % QBT E AN s A Z BT, 19
i b3 73 BC IR A A AER I B0 5 SR TR Eh 4% BT R AR AR, R 5% BB EAR SN T 2 (1955 1K,
LSRR 7 b A5 A BT K S AR 2 i KA o BT A S B R 2 23 B ML AR K DL 34 T RIS =% R 17 XU 7R AT
FRAR TTHRAE I 2 73 B R Th A REML, X 2% QT T AAEAT T AR AR 2 b, 845 25 0 e A2 5 D -1
HEL

5. &hig

ARSTEE RS AL BOR GBI B A 28 70 BC 1) AL, R R R IR AN AR, Fgsg 17 b AR TIER i 2
AFERE, 25 58 4% A 0 ARG AR AN RIR DR 2 52 R 2 7 B A SR EEA 3R, et 1P ML BOR BIFT IR
SRR BCAL o BT AN B b, A5 REW]: 1) ESATHIZE RS, A AR A S B AR
IR TARGEHE T, &R TP T IR ERERARIRE R S, H XS A EL G EIR DTk
EEA 55 25 BT £ AR 2E 2RO BT R AR AT RS AR S5 RIR DTk, R LA 75 5 2 1 Ik B
BRI, RIS Ay R et R B R A R o 2) et ORI 2 3 FE AL ) BE W A RIS A ke 7 b A 1) Ik
SRR R o BC IR, R BN QU EARBNE 255 KT, AT S % BRI RESH R, SRIE )k
BOR B AP As1T .
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