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Abstract

In the retail market, near-expiry products often face sluggish sales and declining profits due to low
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consumer acceptance. To promote sales, retailers commonly adopt bundling strategies; however,
the effects of different bundling modes under consumers’ psychological expectations have not been
systematically examined. This paper takes a retail supply chain involving new products and near-
expiry products as the research object. Considering the impact of reference price effects, consum-
ers’ psychological comparison is incorporated into the utility function. Three sales strategies are
constructed respectively: pure bundling of new and near-expiry products, mixed bundling of new
products and the bundle, and mixed bundling of near-expiry products and the bundle. The study
analyzes how the cost parameter of near-expiry products, the reference price effect, and consumers’
acceptance of near-expiry products influence supply chain profit and the optimal sales strategy. The
results show that the retailer’s profit is positively correlated with the intensity of the reference
price effect. In most cases, the pure bundling strategy yields the lowest profit, while the mixed bun-
dling strategy involving near-expiry products achieves the highest profit. Moreover, the mixed bun-
dling strategy with new products is more suitable for low-cost and low price-sensitivity markets,
whereas the mixed bundling strategy with near-expiry products performs better in highly price-
sensitive markets.
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Table 1. Notation and parameter definitions
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Table 3. Equilibrium outcomes under pure new-product mixed bundling strategy
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Table 4. Equilibrium outcomes under mixed bundling strategy for near-expiry products
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Figure 1. The impact of p on bundling demand
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Figure 2. The impact of p on retailer profit
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E 4. A X FERFERIF

DOI: 10.12677/ecl.2025.14124585 6086 N e


https://doi.org/10.12677/ecl.2025.14124585

£, %K

() BBURENCc=0.6. 6=09 p=021, PIRHREESIHIIEHE RS T2 ERAEEH % E S %
IHE UK EE A (AR a3 an e 4 B .

ME 4T BLE Y, 25 2 BV, BN SRR =T BL,  BtIE S5 s U B R 2 R S5 X T
Wb, BRGNS AL, BENE ST AL R A R R A AR U B, TS
MR B R 2 2 BOKIN, BL SE0EFFNEZETE T BN R OREFOUG, REm M BUk T, i
it 55 AHE ™ i AL S RER PV 98 A AL B, IS 50 RO R SR IBUBA A o

4.3. TIHSHTX R RIE M

(1) ARV SRS AEAN A A G54 5 B E AT ASHON AR, Rt p=07. 5=08, Bkl
AP RALRAS ¢, HONZ B IR MBURIESE A, BARGRINE 5 for.

1.0F;

0.8

06

0.4+

0.2+

00—
0.0

Figure 5. The impact of ¢ and 1 on the optimal strategy
5.c # 2 M RMRIEAIFZMN

ME 5 FRTCLE Y, AR X8 LR 2% 8 A0 M SRR BE R, VR A HR B SRR A S v R
AR FCAS BE 6 17 R SR AN R AR A 22 160, 170 v A R RBURR PEE PRI B S 5 52 SRR b A A 16410 34 1O
Gl TRE RMSAELLTE BT T BEUS AR SR AL 9% 4 AR T XU AR UK I 8 i 51 2 2R 90™ w0
e ALY B AT BT 7 i, AT SEBIRIE 5 K AL

B 7 AR BTt IO A I — I SE R SRR SRS A R AR B v o RO e AN
i IR PR S EE T TR, RN RIS SRR, RIS 5 R AR AR N AR 5 . A L
2N G R ARG A B Tl s R A 59407 fh [ Z2 AR, ISR T 2 35 12
S PEIF I RN, A TR E R

(2) Jit— BRI PURNR SRR & SRS AEA R T S HA & TGS, B 6 s T ¢ =0.7
5=07 MM, p 52 HEXRE NI RIS E LRI .

M 6 AT LI ER R, LRI fh AL AT R R p BAR. T RE S H N BURE 2 BRI T

DOI: 10.12677/ecl.2025.14124585 6087 N e


https://doi.org/10.12677/ecl.2025.14124585

Ex, #HK

Xk, BN S HAE ST BL SE0& . XRH], 72 Im B i ARG 3 B 5 HIH 93850 225 ) i AN fUsk
g, 6w S AR S ARG A TR A R SR S B R SEIARE A KAk . BEE A B p
M4, FNELHEZEH BN #a) BL, JUH 49 2% 38 U ks S0 B B0 s sl S it AR 32 THI - BL SRS
S SR I A% ZE 5 5 S B RE RUN,  RERS I 51 BE 2 A% UL 9, I AE A 2 3L
BN R H5 o

1.0

0.8

0.6

BL > BN

04+

0.2

0.0

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Figure 6. The impact of p and 4 on the optimal mixed-bundling strategy
6. p 2 3T RAIR AP RAG RS

AL T IR A RGR RS (0 A RAHT: BN S0 58 MCRUHT 2 i A 5 3R, T BL SEHE 5 A1 2
NN SR 2 IR . T T N TE S BRE B AR T VR T S T X I A TR AR
BRI, TTikEE BN S8 LURSE R 00 34 5T 1A i USRS 1Tl MBI %8 BL S LA
T 5] R0 R
5. 4518

AT BB, RS H MR G NI7 ARGRE E 07T, M 2N gRe . Wi
R ARG & A ] i TR SRR & =SSR, ARGt 1 B RS I AT R R K
SN RUR B R AL 5E W 5 AR BN R . B 7Cf5 H BT 58

(1) ANFHRZR SRS I 5 B R T U7 AT AR T BB B2 M S N M R RE S S B AL 3K
AR AN AR AT IR, (BAE R A S A N BAT DR AE A

(2) Wb iR ARG SRS G ] TARA . AR A U7, BERBARFTH™ i (38 D0 34715 S B AR 5
1115116 391 it TEE AR 0 SRS A i I A UK T 3 LSS, BEAER B 225 s JOSE ORI 90 38 JoF 1 39177 it £ ) S5
B

() USH MG PUR IR B —IG T (L 070, P 2TR-A-HRZB SEms 1 R (34 2 R A= sh 25 1)
e, BN T RIS K. BRI T HAAAN TSI T 7 2R AN 7 1

DOI: 10.12677/ecl.2025.14124585 6088 N e


https://doi.org/10.12677/ecl.2025.14124585

£, %K

E&WE

HE K 3R 5 42(72202137); il B R 22 AAHHRIETLIH (23PIC074).

SE K

— —
W N =
—_— -

(9]

[10]

(1]

[12]
[13]

PZER, En, XK GRS BB S T @& T[)]. S1EAETF SR, 2021(5): 92-93.
MUERE, FF, . ARPE SRR SRR 2 I A A S SE R R RS A AL 0], Rk B 5 EE, 2024(1): 78-91.

Zha, Y., Zhang, L., Xu, C. and Zhang, T. (2018) A Two-Period Pricing Model with Intertemporal and Horizontal Refer-
ence Price Effects. International Transactions in Operational Research, 28, 1417-1440.
https://doi.org/10.1111/itor.12613

Page, K., Pérez, J., Telha, C., Garcia-Echalar, A. and Lopez-Ospina, H. (2021) Optimal Bundle Composition in Compe-
tition for Continuous Attributes. Furopean Journal of Operational Research, 293, 1168-1187.
https://doi.org/10.1016/j.ejor.2021.01.032

Lin, X., Zhou, Y., Xie, W., Zhong, Y. and Cao, B. (2020) Pricing and Product-Bundling Strategies for e-Commerce
Platforms with Competition. European Journal of Operational Research, 283, 1026-1039.
https://doi.org/10.1016/j.ejor.2019.11.066

Pan, F., Pan, S., Zhou, W. and Fan, T. (2022) Perishable Product Bundling with Logistics Uncertainty: Solution Based

on Physical Internet. International Journal of Production Economics, 244, Article ID: 108386.
https://doi.org/10.1016/].ijpe.2021.108386

DU, MAE, PIARIE. SEH-SE RIS T B E AN SRR IRIS [T]. RETRESR, 2020, 35(6): 748-759.

Keyhanian, S., Ahmadi, A. and Karimi, B. (2021) On Pricing and Bundling Decisions for Stackelberg Games in Parallel
Channels of Substitutable Composites. RAIRO-Operations Research, 55, S1657-S1704.
https://doi.org/10.1051/r0/2020052

Cao, Q., Tang, Y., Perera, S. and Zhang, J. (2022) Manufacturer- versus Retailer-Initiated Bundling: Implications for the
Supply Chain. Transportation Research Part E: Logistics and Transportation Review, 157, Article ID: 102552.
https://doi.org/10.1016/j.tre.2021.102552

WA, FKER, Sbte, SOV EEMSE T T8 AN RSP 5 R U [)]. BB TREAIR, 2018, 32(4): 118-
125.

Prakash, D. and Spann, M. (2022) Dynamic Pricing and Reference Price Effects. Journal of Business Research, 152,
300-314. https://doi.org/10.1016/j.jbusres.2022.07.037

FEFE, FREUIR. 25 RS 25 4 R A 28 RURE LB i 8 I SR [T, Ak Z835%, 2020(4): 58-63.
VENHIE, MRsE. BT1-F 6 B e s b s 2R AU IR T8 e AN SR [J]. B3 L RE 2440, 2021, 35(1): 126-141.

DOI: 10.12677/ecl.2025.14124585 6089 N e


https://doi.org/10.12677/ecl.2025.14124585
https://doi.org/10.1111/itor.12613
https://doi.org/10.1016/j.ejor.2021.01.032
https://doi.org/10.1016/j.ejor.2019.11.066
https://doi.org/10.1016/j.ijpe.2021.108386
https://doi.org/10.1051/ro/2020052
https://doi.org/10.1016/j.tre.2021.102552
https://doi.org/10.1016/j.jbusres.2022.07.037

	基于消费者效用的临期产品捆绑销售策略研究
	摘  要
	关键词
	Research on Bundling Sale Strategies for Near-Expiry Products Based on Consumer Utility
	Abstract
	Keywords
	1. 引言
	2. 问题描述与基本假设
	2.1. 问题描述
	2.2. 基本假设

	3. 模型构建与比较
	3.1. 纯捆绑销售策略
	3.2. 新产品与捆绑产品混合捆绑销售策略
	3.3. 临期产品与捆绑产品混合捆绑销售策略

	4. 数值分析
	4.1. 关键因素对捆绑产品需求的影响
	4.2. 关键因素对零售商利润影响
	4.3. 市场参数变化对最优策略影响

	5. 结语
	基金项目
	参考文献

