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Abstract: This paper studies the cooperation mechanism between the main manufacturers and suppliers in the
process of collaborative development of large passenger aircraft with the third party supervision considered.
The strategic choice probability formula for supervision department is depicted based on Bayes formula, the
evolutionary mechanism of main manufacturer’s ability and suppliers’ cooperative attitude, and the impact
of strategic choice of supervision department on the cooperation are explored with evolutionary game theory
applied. The result shows that there exists nine pure and thirty-nine mixed balance strategy combinations in
the game system. The evolutionary stability strategy combination varies depending on different constraints.
Suppliers’ cooperative attitude is in relationship with not only main manufacturer’s ability, but supervision
department’s choice, relative fixed cost and the initial probability. The stronger main manufacturer’s ability is,
the more suppliers and supervision department are likely to participate in the cooperation. And the increasing
magnitude becomes bigger and bigger along with that.
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M2 N, < 0 H M| > aw,Br, Yk, 0r k = m,s,h,p B, B Det(J) > 0, Tr(J) < 0. [K P fiy
£3(0,0,0,0) 2 17 18 A 5 1, BI85 56 50 24145 (0, 0, (0,0)) & ESS. [F B, 465 505 414 (1, 1, (0, 0)) 7R
s ESS.
2| Anls [Ap] BUINEF, AT SRS SRS ZH A (0,0, (1, 0)) Dbt B ~F 45 55(0, 0, A/, 1) (R € [0, 1)) Det(J) =
O,TT(J) - )\m+7mh/+6m+am+)\s+’}/sh/+55+ﬁs - (1 _h/)()\h_‘_’yhh/_‘_(sh) ()\ +’7ph +5 )
TE(L = 1) [An] 4 M) < A + [As] B, Te(J) < 0, B PG 5288 4.4 (0, 0, (1,0)) 5 ESS.
2 N | ARKIS, 7 Je 50 SR mE 2H 5 (1, 0, (1, 0)) Foss B2 #-F47 £3(1, 0, 2/, 1)(W' € [0, 1)) Det(J) = 0, 1
TI'(J) = _()\m + Qo + ’Ymhl + 6m) + ()\s + Qg + r)/sh/ + 68 + /Bs) -
(L= R) A+ an +nh" 4 6n) + (Ap + ap + 7R +6p)).
7E | As] > | Am| + (1= R [An| + [N B, Te(J) < 0, BEI-P 5 414 (1,0, (1,0)) & ESS. [FEE, AliE

B X > (A + ||, PEFSRE L5 (1,0, (0,1)) /2 ESS. HEEE.
%E/E%LE@%, i—’l )\k <0 E ’)\k| > Oék,,Bk,’Yk,(Sk, k= m,s, h,p Ej‘, EF@T%E@%%?E/E\(L 1, (1,0)) Fﬁ
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M A 2 TR, 1) AH B SR 5 AN S 5 B [ B ) SR I PR 6] 52 S Az /N Tk £ 2 5 1 [ i o) s
I ] 5 A, 3 I R 58 e RE AV EIE BT A AL IR 7R & 58 e BB A F T & A, IE Rk

RPN HAE TSRS 45 EHNE R B A BB PAT A ], WAL R R 2 A AT A [F), W8T
AN HATET, 2 F] ESS(0,0,(0,0)). 2) 224 W A5 1 1A G #6510 58 a5 SR B (%) [ 2 S A 2 22 DL AN ik
P55 100 P AT 10 MK N 1) [ 72 SOAS 2 ZE U, A WG R o RE ) E AT S [, AR R B R S R AT
Ar[R], T A BT R I HLAE T SR, 753 ESS(0,0, (1,0)). 3) HJt ik LB A EHIT SRR E 2
FE A AE AT B (19 ] 5 AT 2 Z2 RO, BRIV 32 1) 3dk 1 56 4 BB 0B s AT, AL 00 #0360 BB TE B
A7 SR, AR R I B T B R M AN T, I8 F ESS(1,0, (1,0))5(1,0,(0,1)).

R, 78 A < 0 H | Xe| > an, Br Yo, Ons kB = my, s, by p TEIER, 3 3 6038 5 MR AT AR THE O
RRNBERTEARIEBEPTER, SERNEATREEE2 A BB EEIITER. X2HTRE
Ay [ Ap] BN, BN | ARKET, 28 =07 W A8 8 1] 2 SR M /6 8 0 0 %0 4 it %o = o g o ANV S R AT
[F BAT N LAZY B, (87 5 R i B SR S AR PAT 3R, 4K IR Gk M Bl (182 (1 2 5 W [R) A il X R RR 12k

W3 M S IEBEA S 5 P R0 ] SRR B0 [ 2 ST KTk S S P R ) s B [
AT, BE A, > 0, k = m, s, h, p, FHFHHE AL A (1,1, (1,0)) &AL R 2 SRS LA (ESS); 1024 [Aal, [N, B
K, S5 5w 415 (0, 0, (1,0)) 2 8 AL A2 5 SRS 2 & (ESS); 24 || BN, P4 S ms 20 4 (1, 0, (1,0))
A1(1,0, (0, 1)) 2T FEE HR & 4H 5 (ESS).

el 3 IR A 2 R SR, EARERM R N > 0, k = m, s, h,p I, P4 56 50 SRR 40
40,0, (0,0))H1(1,1, (0,0)) Frxt BT S AFRE £, 1710, 0, (0,1)), (1,0,(0,0))F1(1,1, (0, 1)) Frit i
IR TP=Yr[EPsT 730

M T KRB WL [FIT ) T 2 1 52 A, il 3 (RS B DL A7 AE B, BRI, 2 )3 v B (RN 7 A2
50 R, 7RIS b BRIyt 49, Ff E SCATARAT W] REK T2 5 W [ BIF 1 I 1) [ 58 SEAT TRt 3 M 0T
M5, 2 HA A W Bl AN J T I, T2 T I A 250 HL 25 2R 3 148 D1 B R BURF R L& 50 B, FL[E
SE SCATRA AT B8R T He 5 A B R ST N A [ 5 S AT, BRIBAFAE Ay > 0,k = m, s, h, p IXAERIIE L.

M3 R 1) A R 2R 7k B AN S 5 (R A o) SR B N ) ] e SR TR B 2 5 ) TR S
I AR 8 SEAT, 27 & A BE VTR HAT, BN R R SR SR PAT, A BT R I R IR e, ik

TEWE. 2) 2 W T AN UL 4 10 R M SR W BN 1 ] 58 SAY 2 7 DA R AN i R R B A T S I ) [ 5 S AT
ZEBOR, &5 EHIIERE TR ) EEPAT AR, SR N E B S EPAT & ), TR i BT R
W&, I E] ESS(0, 0, (1,0)), (0,0, (0,0)) BrXS B s A g e s, B E 5T IA 2 S BEA R E WA
ST RES. 3) Mt N R B B A R HAT ik B A SRS AT I 1 [ 58 SCAT 2 ZE AR, BIE 3
G e A e 1B PAT, SRR L U0 BRSBTS, IR R A HLAE T SRR B I B
EHRIETT g, IA %) ESS(1,0, (1,0)) 5k(1,0, (0, 1)).

L, 7E A\p > 0, k = m, s, h,p 15E T, TE T H0E i A ESR T B SRR ), B8N IGI0 & E 408 7
Z )Ry B A, A (At R 7 R R e SIS TR S 3 R R D BRI . U || BN, o iR B =07 I
JR 113 35 6 M R B A T SR, % [ R B A A TT B R R R A AESAT A R S A, FRIE 3 )k p R R
G A s [ Np| B IX P A, SR HOCHE it /> Mk 87 3 10 A i 428 M /e B 2 0 SR 1) [T 58 A, B0 19 m L ik
P 105 B T ) SRS 11 ] 5 AR

W4 AW IEIE Fm > s), M35 M\ < 0 H [ M\e| > an, Br, Y, Ok, k = m, s,p, 10 A, > 0, “F1i
FHGH A (0,0, (0,1)) RTEITRE FHEZH 5 (ESS).
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WA R 4 R, 4 W TG AN W IR PR ] 5 SAN DR T M I AR [ A, T AR & I R DT IR AN
2 5 Yy [FI BT i) SR g5 T 1R [ 58 S A3 /N T B8 2 5 0 W) 1) S5 s B 1740 31 7 S A5, 7 30 i i G e 0 A B
17, LR IR o R R A VEBAT, W0 1 e 3 0 P (E AN T 110 3, 1X 21 ESS(0, 0, (0, 1)).

BT N < 0H M| > an, Brs Y, Ok k= mys,p, 10N, > 0BT, REE =7 INENT TRAS
T PR M (RN T SRS, % [ I 7 O R R S R BT 1 R i v A R SRR, AT S5 R SR it
A N, BIRFS, W 380 5 W8T 58 S AR, 38 T H 3k 45 1 A8 SR M6 1) [ 8 PR, el i/ 0 ) i
PR W SR (1 ] 5 RS, R0 B 2 15T T B~ SR 4 AR (1, 1, (0, 0)), BH M S 3 il 7 56
EHBRNEEIATEE, BRI eH B R EERIT AR

WS EVIRIEIL T m > s), 5 A < 0 H | Xe| > ar, Br, Ve, 6k k = 5, b, p, TN, > 0, P
FRIEH A (1,0, (0,0)) R TEAFR E HNE 24 5 (ESS).

MATRR 5 AT, 24 3 3 7 T R 0 AT I 0 ] 52 SR TR B B BT I ([ S AT, AR %
R 1 A 2 5 0 R AP ) S5 WS BRF PR [ S At /T 8 5 5 W IR F 1) SR ek B 179 [ 5 <A, 5 i v A
Re JE AT, LR A C R R S VEPAT, R 1 AN e AN T SR e, 1A 3 ESS(1, 0, (0,0)).

BT X <0 H M| > an, Bry Y, 0k k= 8, hyp, T A > 0 TN, RERE EHIER 2T RES
EEPATE ), & B ALY R AR IE S R HIER AR, 58 =07 AT T R A A 2 R U it DL SR
il . MR, AT R N, MIRFS, D8 32 3 B G BE D B R AT A TR IR [ AR, BlE LA e
EEHAT A RIS B[ 8 oA, (e Ak 2] 4yl 2 15 T2 T P4 SR s 41 GRS (1, 1, (0, 0)), AT A HE R 7 A =
IR 57 fig 1 i i A .

W6 EYRHIIEL Fm > s), M8 M >0,k =m,s,h, 10N\, <0 HI|N\| > a,, Bo, Vp, Op, A
A (1,1, (0,1)) i FRE Hng 24H 5 (ESS).

WA 6 KT, 44 S T A S B e N T A I 0 L R S, T A 4 W i B
TR % 5 W ) SR B 1 T 52 K T i 3 25 15 R0 T4 R B [ 2 ST, 25 2 4 B 8 0 A
17 BRI 28 A BT W T8 0 (LA 51 4w, 1410 BSS(1, 1, (0, 1)),

BRI, 7 Ay > 0,k = m, 5, 1 Ay < 0 FLIA,| >y, Bys s 6, TETE T HFIUAH 0 P T S0 1
R B A . I, R B RSOOSR T CL RS 7, T8RRI MR B 31 S R M T K A
EHIRIE.

1 5 M 05 e, T3 2 T 5 WA L A O B R 2 P F e 2 WP 22 R — 5 et S0
HEAT 1.

4 HEISH

FEBE KRB LI R W I A v, s A S AL B R 1T 35, $25E T S S48, IRt AT 70 A

= il 3 7 0 BE 0 P HRAT & RN E SO S A BE D IR HAT & R R E S Z EON A, =
—40; KL T B A AR AT & R R E S 5 RIS R RAT & R e SR 2 =
N A = =30, HALT U FIBHGR A GI B, m > sy W AR 1T £ AN M8 SR I 1) 381 5 SO 5 i 9%
SR IS R[] 58 SCAT 2 Z208 Ny = —20; A 1Dk % A 485 5 SR IS 16 i 5 AT 5 0 35 A 1 SR I 6 [
FESUAYZZEN Ny = —40. Fi4h, 52 T3 T 8 P AT B R A RE DR L B S AR Bl L R AL A N R AR
AT G (7 B0 T ISR T 1 RS A 5l DA M A 0 1) 0 45 M S A k0 SR S ) R 1) RS A 5l DY o 20
RS, 3 R RE 0 AT & R [ AL ST S A RE D AT & R 18 B S AT 22 AN g3 i)
Ny = 10, B = 20, ¥, = 20, 6, = 10; FEN R TERIE S AERAT & RN B4 ST 5H B RS EHAT S
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PR M SIS (R AT S AT 2 R BN oo, = 6, By = 10, 5, = 10, &), = 30; W01 LB AN 171 SR I 1)
BT SEAR 5 3 R A T SR B ) B S A Z AR B o, = 10, B, = 15, 4, = 10, 6, = 50.

I HTIZBESB) T RGRIB) )1 R G071 S I S 2 S WA AE 2 AT, T RNZ R GATAE 18P 4
RIS G, 2 AP RIS 4L N RGEME S LLAERE 4T 5 UE Det(J) AL Tr(J), AIFIZ RS & P75
6 SR 2H B 1) JR) RS R PR T T A5 B2 B S5 T #8148 S 30 SR 2L 5 x4 e ) SR A R R
R 1, T LAE H, 1% R G AL T 2R =7 25 R Bl SR (¥4 SR 2H 5, (R A7 A2 PR A R B 3R
A, HIBGSRIS414(0,0,(3/4,0)),(1,1,(19/80,0))F1(1,8/15, (1,0)) 2 ESS.

® 1 BTERME SN TE = H SRR E M

Table 1 The local stability of the equilibrium point corresponding to each equilibrium strategy combination
JRIFR R E M ST AL

(0,0,(0,0)), (0,0,(1,0)), (1,0,(1,0)), (1,1,(0,0)), (1,1,(1,0))

EES (1,1,(0,1)), (0,0,(3/4,0)), (1,1,(19/80,0)) (1,8/15,(1,0))
- (0,0,(0,1)), (1,0,(0,0)), (1,0,(2/5,3/5)),
(1,1,(1/10,9/10)), (1,1,(0,2/5)), (1,13/15,(0,1))

TFE 1 (1,0,(0,1)), (0,0,(3/5,2/5)), (1,0,(11/20,0))

M2 i3 T TG B 0B AT 6 TR B A BE R, A = 1 7 4 AT 5 [ AR 8 0 A P B o I ) 0 HE % 3%
A 1G5, HAML R IR TG B S AT & [T, M 0 1 Dok 30 s R AN AR 1) SRS 110 5 i o5 I (1) ) 4% 3
By 0, LIS WA 30 ) B A P R ade 3 M O 48 ¥ SR, B T R i 3 RE A MR AN I8 T ks, B Rk
#| ESS(0,0,(0,0))5(0,0, (1,0)), 534, WAEETIAA AL 3/4 MRk £ 8 IF 110 Heng, JFLL 1/4
RO R 30k 5 B AS e A AN IR 10 5, B R G0k 3 ESS(0, 0, (3/4,0)).

N = 3 P AR AT B R I RE DR BELE (0, 1) Z (B AR BN IR A FE SR, 1) Toil I 8 30 1 e By A s,
il 32 P P AT [ 10 R 0 R R AE IR Y [ A AR Bl N, Rk R R 5 AR AT S R R B AR AR R, B E
) 38 P AT A R IR e 0 R IR B — g SRR, L B2 R & VR AT & () 1 350 B RS B2 T i B 2 A% Al ) 3k B
A5, X FR R — AN 5, 1235 5 T[0.2, 0.4] X 18] E. 2) 24 W8 05 7] ade 43 I A8 9 0 S s (0 R
N 11/20, BIZ Geab T AR g 7 s ms 414 (1,0, (11/20, 0)) i, LAt 87 75 6 2 8 A /E BAT & 17, Bt 25
T T B AT B R I e 0 RE LRSS, M 0 1) B 2 R i e A e R ORI T SR, A R ek R RE
A WAETT S, B RG0IAF] ESS(0, 0, (0,0))5(0,0, (1,0)), HBE [ AR, WA £ I
A5 T SREWE (AR B AR TR B2 S R S8 3) I B Tk BRI IR S S SRS R 2/5, Hak
BN TE T SRS R FE FE g 3/5, B 2R oAb T8 s vt 2 1) ~F- 487 SR W& 45 (1, 0, (2/5, 3/5)) B, HLAM R 7 6 &%
JEEAEPAT & T8, B 5 E 06 B P AT & 8] B R DR FE DRSS, T 0 | ] i 2O B BE AN I AN T 3R
m, B R 481k 3] ESS(0,0, (1,0)) , H.BEE I A) B4R, M B 80 11 0k 5 Wi 8 O 36 110 S s 1) R P A8 A 2 2
PRG g 24 b 3 O SR A R PAT & [R5 R B 4 AT & 5] 10 e A E R (K I B 5 i ) (R HERS, M
A R R B E A G N, HE ERIER TR I EEHAT SRR, WERIAEER R
BRI A0S, A Al AR ik £ I B A AN G 5 SR O RE B e S 18 B 0, B R 421k 3] ESS(0, 0, (0,0))
5(0,0, (1,0)). 4) >4 3 il & 7 B AT A 1510 68 70 R B 3G SR, T et 50 350 1) 43 M A (R AN T8 0 SR s 1) 72
FEFRAR, BERIRT A VEAT & R (10 SRR FE TR AR, HAR A B S TR 12

M T 13 B 58 A e DB IR PAT A R A R A, 1) 2 610 AT & W R R EAE, I
BTG RR I IR T SRS IR O 11/20 W, A BER R TC RS E AT & R, I T R A S e Ak
P I A 0 B 2) 24 I B A AT A R IR R D R AN AR, M ) R M O A T SR T A
FEN 1/10 HigF B HAE T Rus (RN 9/10 I, 5 HE R 75 58 2 BB S ESAT & R, M1
e PR I 1 T SN B R B B AN 0, BTN 19/80, BRTF A 1, i 5=« W B (H R 4§71 S5 s () R JBE i T
N1, BN 2/5 & IEN 0, RIRSEA S ESS(1, 1, (0,0)), (1,1, (1,0)), (1,1, (0,1)), (1,1, (19/80,0)) .
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i EIRE IR, 2 RGN SPSEYI G, £F G IR AR, 75 BB B TE Py, B I 1] (46
¥ R G AR, fEBMA B R EE A, BEAE I R RS R G A RIZHE K. S8, 2 EhliE R L RE
EEPAT G RN, RGHEACE E HE 45 (ESS)F (0,0, (0,0))5(0,0, (1,0)), BNy 5 55 78 TG & R4 4
PAT A [, i S DA R AR e R R O AR T SRS, B AT R R BN B AN S, R, AN
S ET A Y, 2 S RE I HAT SRR IR (0, 1) Z ARSI, I A I ) i 44 75 e i A R 1
11 SR 5 HL e R < I AR 31T SRS O R P AT K

5 ZRiE

AT 3E AL T 2T A B8 K0 IR, BIF 78 AL A0 63937 At e L DR 2 AL 2 ) e 36 L e o 7 i 1) SR s
BRI AL B, BIF T 45 R W, P 5 M 0 1 01 SRONS e 356 5 HL e 50 SRS 0 1] 5 PR o 08 % SRS 11
TR DA 2 861385 78 A P AT 5 (R AR RE 0 R B2 UIAR 5% 72 J= SRR BIE 78 HHoRE 2 15078 18 T 3 e A0 136 2 7 SR

BRI FRIER 2R, SRR BI T KA B AL R AI f) (H  i = T 25 B I AL LB, ol i A 2 A3t
N2 i TR T A A 285 B AR EL RS M A R o 7.
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