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Fig. 1 Game relationship between participants in the food delivery market
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Tab.1 Maximizing food purchases at different subsidy levels

E S =2 8 s=0 s=0.1 s=0.2 s=0.3 s=0.4 s=0.5 s=0.6 s=0.7 s=0.8 s=0.9
1 0 -1 —0.953 —0.910 —0.873 —0.840 —0.813 —0.790 —0.773 —0.760 —0.753
2 0.1 —0.897 —0.846 —0.798 —0.758 —0.721 —0.688 —0.660 —0.636 —0.617 —0.603
3 0.2 —0.789 —0.735 —0.684 —0.638 —0.596 —0.559 —0.526 —0.496 —0.471 —0.449
4 0.3 —0.676 —0.617 —0.563 —0.514 —0.468 —0.425 —0.387 —0.352 —0.321 —0.293
5 0.4 —0.556 —0.494 —0.437 —0.383 —0.333 —0.287 —0.244 —0.204 —0.167 —0.132
6 0.5 —0.429 —0.364 —0.304 —0.247 —0.193 —0.143 —0.095 —0.050 —0.008 0. 033
7 0.6 —0.294 —0.227 —0.164 —0.104 —0.047 0. 007 0. 059 0.108 0.156 0. 202
8 0.7 —0.152 —0.083 —0.017 0. 046 0.106 0.164 0.219 0.273 0.325 0. 376
9 0.8 0 0.071 0. 139 0. 204 0.267 0.327 0. 386 0. 443 0. 500 0.556
10 0.9 0.161 0. 234 0.303 0.371 0. 435 0. 499 0. 560 0.621 0. 681 0. 742

HH 3R 1 AT, 2 5T 6 22 S K- 45 I e KR A S ) K 4D I 7K P 1 482 v s 8 BIVIBOREFE 4 5 % 10
(18 R 5 &1 352 g 3K 8 5 K o 3R WY IR 3 SR A1 32 W S St e R A 189 H s B IO I SR RO g BE S DASE A AR S ATl 1 R T
3.2 HE@AZRKULBIR
R 1 i DI SR W s el 7 e 2 A AR 38 3 e KA Y 2% 4 1 19 B D0 AR I 7K P B 2 A R e Ak 9 B s e 5 ek 7
A0S 3% A Ml 4 R 5590 2 5 T 4y 22 PR 2 R G S S B s A R, BLR R GR I
SWR =m (m,sn) +m,(m,n) +CSGn,n) —Lp. Dy (myn) =

1
2 (3+m)*n* (3-+n)?

18cm*n® +9m*n* +90mc* n® —9mc’n® +m’c*n® —24cm’n® —2em’* n® +20m° > n® +m’ *n® —
18cn® +54mn’ —42cmn’® +36m*n® +6m’n’ —18men® +51mc*n®* +3mn' +5m’n* +10cm*n* +
2em*n' —9n' +24cn' +2cmn' +mPn' +18men' +6mc*n' +2cFmPnt +6mn’ +m’n’ +9n° +
6cn’ +2cmn® +33(me+m)2(1—m—n)+30n" (mectm)2(0—m—n) +n' (mectm)2(0—m—n)),

[l 4 2% 81 45 SR 1 52 A P AR M T e SR 5 15 21 B U0 B D I KT A e 02 X SR BB S 8L 20 M BUR 1Y e A
TEME o PR R SEAT A I 2 43 R E K AR AR E 3 G C R AW K S B ORI B 25 S s BR[O, 1IN B Y A U
)R8k 0. 1 BURA 10 M85 5 BUE A ¢ =3 BB ZE R WL 2,

R 2 45 T BUR A [R) RN 7 2808 B ) e 0L 2 A A OB 45 28 . T AR I A SBORT B 40 U 7K S A K R
S 0. 4, HER MG e 15 77 TR 22 S SO OC . 247 B R 22 O 7 i R AUPE AR 22 I 0<<s<<0. 1 I L
(B=0. 4) &P J2& BUR 14 e 0 5 W 26 4%, B AlARE 117375 F 39 45 AR M 52 B A 2 i R e AR o BORE B AR T F 117 375

(5dmnc® +18nc* m* +22m*c* n* —108cn® +81mn* —90cmn* +54m* n* —




% 1# KA, H T W AT b 09 4 32 B 2 BORE AN AL 9T R 73

IR XS 73 9 B 38 S0 S A b B B35 0 J8E 5 247 bl Z B — € Y 22 5%, 0. 2<5<<0. 5 I, A1 25 (0. 2<<B<50. 3) #M i 7K -
JE IR B e D0 SR s T2 456 A ISF SBT3 >4 T T 3 5 24 o o AR 3 0 i B AR AR R I 0. 650, 9, R (8=
0. 1) A 2 BURT 04 foe (I S 5 G IF BORF I 020 T 990, 58 0 4 T 3 B9 AR . 45 SRR B BIORF O (0 2 A ) i R
A i ) 3 2% TE 6 A I AR S IR B3 3 2 PR Al 7 i 22 B 2 S

R2 FEIEKFETRAEUMESER

Tab. 2 Optimized social welfare under different subsidy levels

LEX k= B8 s=0 s=0.1 s=0.2 s=0.3 s=0.4 s=0.5 s=0.6 s=0.7 s=0.8 5=0.9
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AR 1 3% I 326 W 2Kt me R A AR 23 48 ) 5 KA b T SBUR 9 3 W T8 4% S 45 3L, nl A5 40 i . 7 Xt 73 9 e
K S A S AP 45 0T 5 3 SR A 32 I S i i A F R s R O BRI g 5 38 SR A 2 AR AR IR L BORE Y 5
W 2% 5 7 Aol i AR A I 26 IR 55 9 T 22 e R/ G e DR SRS O AN AR E

4 BT 450 5T 2 2= 5 5 £ Ml F 3 B 2 Wi

ST 3 9 T 28 BUR AN S X P A Ml 9 52 0 2 5 B8 AU 2 7 T AT 5 R Y R R L s B ME R O T B
(7] e I 7K S R B 22 S K S 0 79 i L 289 A4 R A 6 R

Bl 2 & i 22 5 300 0. 2,0. 4,0. 6,0, 8, 1 B AN [a] 73 G E 6 4 I 7K P Aol 1 AT B9S2 . AIET 2 AT L
Y 25 S R I Al 1A% AR T B A DU 7S R T R R s 2 AR G K 2 B Al 18 A A AR D T
0. 2 Z i 2 B 1 Sk 1% o ik 22 5 B9 3004 R I 3850 o AR I 7SR T 0. 2 Z 5 oAl 1 % A3 i Jo i 2 S 19 38 K R
Foe B RO A AU K S ey, Sk 2 S/ L il 1 B O

Bl 3 & it 22 5% 2000 o 0. 1,0.8,0.5,0. 7,0, 9 HFAS [ 73 2 FE 58 4 W K -6 Aiall 2 A0 (9 52 0 oy AT LA
PSR 2 S 0 S I Al 2 R A OO ) S T 5 2 N O RSP 25 L Aol 2 % A B B 22 S G
DR R JBRE 22 S /0N, Al 2 8 ) R

4r
n=0.2
P n=0.4
== n=0.6
E n=0.8 e
E 20 n=l0 -~ " =
& Prae =
Lo =
dddd - - -
N T
.7 — e
L it
b Lot
0 B3l mme w
0.2 0.4 0.6 0.8 1.0
AMIti/TT APt/
2 ARl 1R 38 A0 B0 3 ARl 2 7 E R0

Fig. 2 The impact of subsidies on the profits of enterprise 1 Fig. 3 The impact of subsidies on the profits of enterprise 2
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Operations Research and Cybernetics

Research on Government Subsidy Mechanism of Food Delivery Based on Tripartite Game

ZHANG Jianbin, ZHOU Luhao, WANG Chao

(School of Economics and Management, Chang’an University, Xi’an710016, China)

Abstract: [ Purposes |In order to reduce the traffic violations of food delivery staff, build a harmonious and orderly urban traffic
environment, and explore the feasibility of a government subsidy mechanism for tiered food delivery. [ Methods | With the help of
questionnaire survey method, the situation of food delivery in Xi’an was investigated, and the tripartite game theory was used to
construct a game model involving the government, food delivery companies and consumers. Through parameter analysis and
numerical simulation, the proposed government subsidies for tiered delivery of food delivery. The feasibility of the mechanism is
used to alleviate the illegal traffic of food delivery. [ Findings JGovernment subsidies can improve social welfare and reduce the traffic
violations of food delivery staff. However, the government’s optimization strategy is related to the quality difference of delivery
products. When the quality difference is large, the government can’t intervene and give full play to the flexibility of the food delivery
market; if the quality difference is small, the government should adopt a higher subsidy rate to achieve the goal of maximizing social
welfare. [ Conclusions]It’s the first time that the traffic safety issue of food delivery is the focus of research. The internal causes are
analyzed, the graded delivery mechanism in the field of food delivery is proposed, and the feasibility and equilibrium results of the
classic tripartite game model are analyzed for reference. The field has a certain degree of innovation.

Keywords: food delivery staff; traffic violations; food graded delivery; government subsidy mechanism; tripartite game
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