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Abstract

The takeaway group model combines the needs of multiple consumers and achieves lower prices
and better terms and conditions that are increasingly favoured by takeaway consumers. However,
the phenomenon of “free-riding” involved in the process of takeout grouping behaviour may put
consumers into the dilemma of wanting to get price discounts but not wanting to work hard by
themselves, and only wanting to enjoy their own benefits, thus affecting the long-term healthy de-
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velopment of the takeout grouping mode. Therefore, this paper takes into full consideration the
consumer utility equilibrium under the group sharing reward strategy, and researches the optim-
al design of the combination of different forms of commission rewards and the pricing strategy of
takeaway products; finally, with the goal of consumer utility maximisation, it reveals the applica-
tion scenarios of the two group sharing reward mechanisms, and researches the optimal selection
of platforms for the two reward mechanisms.

Keywords

Group Buying, Incentives, Pricing

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

W EE PO R RN 7 IR R LA TT A A K, 5UR T RN R EE e E., 75
WS, ZMAGRSWESRE TEEERNZL. B < LR+ FIARET R AT S 1522 A W
IR, SSEATMARFFE PR R IIRAS . I LR, (ERAPZIE T MBLRIEY K, 2022 44T
FUREMN 2017 21 2046 1CTTIE K3 9417 1270, WK TR TS, FHEKEET] 28.79%, Hrr, migil
BT 2018 - KIEEET:, HIKZEIA 55%; 2k FIB@EZRM 2017 1) 7.5% EFHH] 2022 F 1) 25.4%, Z2HF
SRR, #E 2022 4F 12 H, FEM AN A RUGE 5.21 12, o5 P REEARR 48.8% [1].

B S HL 7 55 ) PR R e A LR IR B AR IR K, NS AV E R — ol X i 4h 3207 RAE T 3% ok
SR, BREE T 2R F TR, DU B A AL LR SR A AR, ARSEBEEIAT AR AR
R, AW B CBEE” IR, BEEAT AR AR R A 2 A N TR IR &5 . AR SO T
(oSt A, BB R AR AR (] D i 75 455 H 5% 0 A B B R rT e A AR XU, HF 120
H 5P R E — A 2P B AR A AL, BT DAPE e 2 V8 2% 2 132 9 Al 2 2 kg A 2
MAT N B FHEE AT . BEH R SR AN A T 0 e 9 [ (0 0007 L (R 224, AR T B 5 BT 75 1 XU
FURRAR U 52 4> P A R AL R 52, TRV B SCER RIAS ST S5 [ [l R 2 L9 2 3 B N BE AR SRAFAN AR A 410 SO
H O, RARAZ H R It R 5

A0S P R A R B A SO A A, 38 A2 I8 I Bah s 2 AR 2 EAR SRS RS th N 2 5
T SRR B S B 0 H 1, W S PR R SR TP S R R O, TR 5 (E U o 3
SRS 2 R T T 8 AL S R 3R A T NS R e 5% . — 7 THl, B REH s A Bt ag @tk W Jing F1
Xie $&H T —ABLRBRSRIT FTH S db Bl fsmm, BRI VS CE MIHTHn O bE BRI S VR A AR
ARG AT 2 . ATy, Xtk 2 BBy R 7 SR m] ME & s i n A F T &, A
BN BRVA B A ZA LA A BEA F[2]. Zhou ZESHIER T T HIH M5 B HOL R, RIK AL & A1
NFRAARAEL AR AR F T 858, (HAEI RS R T 4555 (3]. Zhang Il Gu KILMZE HB). B4,
AN NHEFE AL 2 DR 3R 23 () D R SR A L 22 B2 0 TR IR EMA (4]0 53— D7 T, 25 &AL H A% A1
WA R o 1 G B )\ SN 9l 3 6 R sl R 45 A0 X 2 ) S i S AR S, 45 R AR AP AE AL & L B
I 2 G, A5 BRI X P S AT R 52 M[5]. Hu A Winer KI5 I IMEIAFEA—E 2
SR e A Rt N, (E DG T IS TR]IG 5 s RS J2 T e S gty 2 Wi [6]. Hsu S5 A28 1 B 52

][l

DOI: 10.12677/0rf.2024.142175 739 18 %5 S 2


https://doi.org/10.12677/orf.2024.142175
http://creativecommons.org/licenses/by/4.0/

ZR L%

M o A M) I ) 5 TR B —— Pl i i Y SR R R . TR ARIA SR 7). NI B8 T IR AR G 1) X 2% AN
R B 73 APIAER Gy TR TR BN 24 1 0 28 007 W v B A I PO 938 LB ARG ORI, AT Seme;
FFDNGLFNES] Zhang SFEHG 1 B E N IR X 70 AN A S S Sk i 1)l 3T A LA b S5
BRI AT SRACERT 2 5 BRI IR0, R —RhEE T SET7 [ SEp A 2% 1 E i[9

ST, RS RA R Q2 BE TORESCR . T AR ST BE R A S PR . Sk
PEAARAE . ASRIBCIEAR QUL R A8 M) AR 1B 49 55 0 SO S 55 5 T AT 1 AR Ra ke, (HW T4 P 6 1
R BT TR AFAEGR T o BRAN, WAL SRR AT DR 7 (0 20 i [0 o (R4 228 R4 Jg 1, DRI T AR SCAE AT
W TR 2R BT 5 SRR, 787025 RV 9 (I 28 MR, PRTTAL AT RS T 4h 32 A R 50

AT LA S D28 2 PR IR R, AR Ah St BB 25 2 AR 1M 2 3R, 73
ARIF 2P B I A JE o &5 & R AE AT AR TE, O 1 Lk [ ke 3 A i (17 2
BRI, MRS St IR A JE AR SCHR Y 1 6 6 8 P Akt 3 AT IR < Bl 1 7 Aok s8¢
Jih I SRS I A e . LA, BEREREIHLEI S T — FrE M T B, BRSNS E M, MR
Ll asighsz & | S s, ARHK T A& 6, BRERmE k. [N, e RAPHHR
JIIALAED, AT AR i 9 RO DA S B S L 22 L D0 A Bt A R A 1R 2 .

% R8P W SEAR YA S WSRO B BB AR . ASSCIR Y T UM AL B MR AR
PRI BB AE N 0 A W AT [ LA B < 2D, (<o 3l 5 S i A A e 5 P s 3l ) R AL
JREANEAAIG, FRZEAEBZALA] o SR T IS A BN 2 2 B A < 2R b 0 BAE A &~ BB
OB, X 32 E R KON P S AT LA AN IR SR, 559% 17— B B e
P BT 52 2P Gk Rt . Ak, 58 R SRl L i 6 [ 52 U1 6 B 2R B R 2 At B, 789325 RS i 2
HE NIRRT el A N 55 3% 1 R AL B 3¢ 1A B < 22 il 2 B 6 T 9 3 B 1A e Sl i B
SE NI, FE AL RS RS R BAR R AR, IR AR R I HL . $F H AaAR S
TR EIRE A I S B R EE R R 2 . PF 0 = R XA DU 35 DS S I RCR, 3e W Kk 2
P12 53 (MR 25 20 A KR R 3. L, 3T A pt IR B0 S 22 L 8R4 T b
By SR AR AR W 2 R EO R B IR, BT A BRI SR

BEXTIX BRI 5> AL, A% Ting and Xie [2]F1 Jiang 25 N[ 1016 78 H (BRI A 53 1
P8, o RSB P RS RIS RV 98 BT R B, 80 5 08 S 4G B i3V 2 IR 2% b s ik
S5 R BN PR AL R R L], B PRR LFR <e 32 A UL B AR b I RCR 22 57, R IX
RN BARTE, AT TOR E RS R M s B IR 2RI DR Sk g S R A b
SRR B AT o SEILIRABE TR A e 2R 53, B ARSI ST G R At FE & I
AR PR, LASEILA S P I MR T QA e ROR

LRty EIRANSEF A SCER A R ] 50 = AR LA A B, AR SCELAHIT ST AR 3 2 ]

1) 73 3 5 A 188 5 AP < U A8 P 28 P8 282l AL ) {7 <z 2 T 0 260 52 0 S s ik F) A 28 28 2 il (L o)
NI SR BRI, RN RN B TS B I I 4% A A5 TR B R R AL

2) FEPIRPF I BT, DATH 98 MOH M kil W FEAN R 22 o Ak 527 i e A 4L
a Bt

3) DL B EH RN B R B bR, EAFEET, FEBmFrgf o 2L s R 2 57, P 6 Xt
TAPSER S ] 7 A 2 A R R R R I S 5

2. SPEHRARATHE & EE RS rB A% 24
N T RSP R S A B4, ASCRAIARRI T AREATIRE: TR 1 Rt 3

DOI: 10.12677/0rf.2024.142175 740 1B 512


https://doi.org/10.12677/orf.2024.142175

UL

X, FhE N BRI R. % 1 AP RS AT RS L.

Table 1. Definition of setup parameters
F 1. RESHIEX

Ciinsd & X
P G ERN, T 2 SR SR (K A A%
D A LB AR T R i N RS ST T
Dp HEDFRIREAN, T 2 DA ST (4 A%
U PR AR R R
U, P H U B AR 1
X HhSEPE AR (¥ A1 T TR
PRV L (155 )1 R AL
k TH B T 3 (¥ I 24 A
As PEEUR R (155 71 A
us PR L 5 T S TR ST (17 3 24O
ug P N T I SR [ 22 A0
) AT R 4 R0 A4
a P17 SR G 2R L) R 2
n T B 1 P I S
r AR AT 4 52 5 il I o 2 S B ek ) T B

2.1, ERERMELRIE

1) MR 1. HPSEPFRITR tiE 98 8 0 AT LA S N 2 B T TR, 20 % 1 BT AGE A
R WSCE P 5T 2 B A . BB BUAGERSE AR U, HFBIERCE AR R U, H
IR pokE R RIS g, HAUHERIE &, LU, > U,

2) ABRBE 20 AP i AR R0 A R e ARAR R P b B2 5 FLAE [ D v )7 BSOSE, A SCHI NS HE 7
B RN 6 WL RS A REM o B S 3 AN R SCE X TR 44 BN & A0 S2 7 il B A 28O 1
RN SU,  SU, »

3) R 3: EGHERNKTIEN N p, EPRIHEREKHNEII D, PN A Dp . DR
WARATINIIEE, D BN, WA BHBOS: BRI NI X, SHBURGE#FBIEY x -1/ N, §f
Eil 8582

4) BB 4: KM & RZIEHE 38 T R 28 SR, 2o $F W ST V8 28 7 A 1) A ) o9 248 R0
kFBOK, R Tiid il e e S AT D W 3K

5) fR¥E 5: PR E TS 70 A i ZB0E RO A T TRE . DERIE SERIMM RS AL AR . ke 55 70
BB pILFVGE[11], BT LMRBCRGEE 85 J1 AN As = (X -1) DB -

6) fR¥E 6: [E 52 )i LB O LRV 22 LA O 22 il R BN @, DFRIUAGERE SE BRI T TRy X, A2
a3 9 Dp BIPFAILT 5, WSRIF I 70 2205008 (X —1) Dpa s AELAERREATR , B3 2 5 n X
BRI (X —1) Dp W BT G (X 1) Dpa/nr » WIERTIREC a» n WIEFTIHL rif3E
NEEREE, rBOR, BREER

DOI: 10.12677/0rf.2024.142175 741 1B 512


https://doi.org/10.12677/orf.2024.142175

ZR L%

TH 9 RO T 9 AR B S RAT R AR AT At H F AR R 22 o A SO 9 PR A e
RAMERIN I P B 2R, BT 3 (X 2% SNBSS 1 28 2 O I SR AT AFAE RS, 7 i RO P 9 3
AR RO RN i (K R0 A0 BE S TR €, B IBTAGER 3 AN TR S TR0 44 B0 & RS R i 2 AR 00
K938 6U, ~ SU, o« BANE I W s R 3 e S5 e, FLArdnfe g USeas 5 i 22 e B U [ A 9K [ 12]
HI 1 6 B R SRS A7 A, B TR 33 2 3R A A L 1) < B AN 8T o B TR AL P £+ L
(RS B = ST i a%,  TPF DR AL 5 7R LRl BIE T AT tHBFAI S Ju A, i e K55 0 280, [
VAT 11 13 FE R AT N 5T TR [ D E

2.2. SRR THHELEENREELAE

TG AR AT 5 b B AR BT E AR A AT [ 52 BB RO 2 i, R RN @, T
N5 TR AR EAR IS, S SRR, PF RS B [F) S5 A BT AR AT B 2 il v, R
CIEST

Ltk 2 il 2 B R R T R

Ug {cSU1 +%}(1+k>+(X—l)Dpa—Dp—(X—l)D,B

2R 1 22 il 2 B AR T R

2
[5&]()1)

AR R RO Bl B S Qg =g, 5 SRATULI L85 S AL
~(D-1) (U, - U, )(1+k) p* +2(X -1)DB-25(U, - U, )(1+)
2(X—1)p
3 DR A AR AN IR B EOR ST AN p 19— Bl 3 A B 5, A1 5C TAS2 40 p 19
W FEHIRE, M R HESE SR BB A, p AT MG BIME— e AR, SRR — Bl & 4%, 15

_a(x-1)-1
P U (D1 (ke )

a, =

1
U,(D-1) (k+1)
XTI B DR R AGE T RO, 2 T il R S B A A% N2 — 0, BNRAE pgy = poy » ZREH
JERXTSFIRTEE, R T2 R E o AANTRIES, AT LR A 2T A e DU BN R KT
_ U -U,+\2¢
" U, (D=1 (U, -U, ) (1+K)

Pri =

o, g:J@ﬂy+m2u»4fU;+U}4f@+kﬂ@¥—QﬂD—Uﬁu+k»U;—%%+%%}Uf45)o

2.3. {ELMRMIEN THHELEE iy A
AR 2 il 2CAE 1 3 ) < B R b ) i b, 589025 RS i B8 R A SRE A (AL 3R, 91 Bl s A

DOI: 10.12677/0rf.2024.142175 742 1B 512


https://doi.org/10.12677/orf.2024.142175

UL

45y PRI R PR A 5 2 2 B 90 0 A B S B T 0, L0 4 I 28 m 2
B AR 30 (X — 1) Dp W AR &9 (X —1) Dpafnr , MIRIDEE N a + n FSTUHL 78
FFMERIE, rk, Wb, SORILG RS B TR AR R S

JELR P T B R AR 1R A

uw:[&4+£ﬁ¥2523ﬁ}u+kﬁi§lﬁﬂ?ﬁ_p_¢x_uDﬁ

rn
PR v 2 B R 11 2] R KL

Upy =[6U2+MJ(1+k)—Dp

53 AT B B AR B RO R ECR O T IA& p I — B i A0 i 3, RIS SC T AR p
(R ZEFE R, O B BESE R B B 2, p PTRAAS BIME— S UMl 2 RO R BUR — B 3 8 %,
CIEEH

aX —rn—a
m(D-1)' U, (1+k)

Psy =~

1
U,(D-1) (k+1)

Pryv =

N PRFEA AR B AN D RRUCE BRI 88, @ ugy =upy » SRAFULIS BI04

(D=1 ((-1=K)U, + (14 K)U, + B) p* + 28 (14 k) (~U, + U, ) e

N 2(x—1)p
X e PE AR T AR, P PR AR A B IR R — B, B AL pg = py > SRBE
JERARTEEMIRTEE, K I BB a RNRIE K, AT L P22 i N A e LS B 0 A K 9 2
S+(-U,+U,)k+pB-U,+U,
(D-1) ((-U, +U, )k + B-ul +U, ) (1+k)U,

Py =

&

N

~

o= \/(—25(1+k)3 (D-1Y U} +20,8(1+k) (D=1 U, +(1+k)U, — kU, +/3—U1)((1+k)U2 —kU, +B-U,) -

3. ShEH AR R RIE P REFE RS E N RERASRILBT

SIS b o R S T4 B B0 S R HOIEAT S5 ST, PR BRI A RS X
A7 SN WO 7 RERE 1 S e VR SRR SETE RN A SERRE L T 4
B2 DRI 01 3 B DR R M8 O
3.1. HIEASFXEHEFRE RB AT

AN RORA PR T R AR S RE A @+ ay s

—(1)—1)2(U1 ~U,)(1+k)p* +2(X -1)DB-25(U, -U, )(1+k)
2(X-1)p

a1=

DOI: 10.12677/0rf.2024.142175 743 1B 512


https://doi.org/10.12677/orf.2024.142175

ZR L%

(D=1 ((~1=K)U, +(1+K)U, + ) p* + 28 (14 £) (~U) + U, ) r
2(x—1)p

1) AfCABR A, PR T, S8l R E S B UG & 0 Pf 155 0 R B IR AR G . T 28 55
JIRRAS S SRS P R D ) B L, 55 0 AR TR M o0 2 s 4V 9% R 1A 1), R T 7 28 B v P A < 8
Jih, PG Lk HE 2 A ASR i S AR Pt AR, sl PRI .

Oa,,

ﬁ%1=§ﬂ>0,5;>00%éﬁﬁﬁ%%ﬁ%ﬁﬂ%ﬁ&i%ﬁﬁ%ﬁﬂWﬁ%ﬁ%ﬁ&%%

op

E4TIES

AR 1 P51, APFEIRER E 1 S5 ARG NI, $f AR ER 3 RSO RO o 48 i 7% (1 250 4 il 2%
BaFFE.

wmE 1 R, TR, R AR . AR SR AR, ) R E a (H R
8RBT IR TE, HEEAES ) REBUCAE R AR AKCE I, P E RIS E, PR A EA
SKEENANRIGR, BOSHF RIS B SA SERECE M ZTC L. M, S0 LU B 527 5
B S5 I AL T S, P 6 T AR SR 2 S A A B S Rl O B D BRI, BTN TR
ser= i, PSR I EALRI P T, T ROZA R G AR, B R AR S . U, R0
ZHBMENU, =14, U,=12, D=09, k=02, X=4, n=2, r=12, §=0.8.

aNz

0.8 12
07k —— AL L E AL

06 ol

05 :

04 F 06 F

03 04 [

. g | O %)) RHp
0'1 ? %ﬁ%ﬁﬂ 0 E . . I I I I I /\I

0 f . 1 1 1 1 L L L 5

ol ET 3 s 7 9 m o135 a7 02 2 T 9 BT
02 ¢t L

Figure 1. Variation of the equilibrium reward coefficient @ with the effort coefficient # under the two reward mechanisms
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Figure 2. Variation of the equilibrium reward coefficient a with the popularity coefficient J under the two reward mechanisms
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Figure 3. Variation of the equilibrium reward coefficient a with the network externalities £ under the two reward mechanisms
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Figure 4. Variation of the equilibrium reward coefficient @ with the group buying threshold X under the two reward me-
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Figure 6. The optimal price level is affected by the strength of the discount
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Figure 10. Scenario 1: Consumer utility under two sharing incentive mechanisms
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