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Abstract

To secure greater profits, enterprises often introduce cross-selling services after providing basic
services at their customer service centers. However, the implementation of cross-selling services
can lead to longer customer waiting times, which may subsequently cause customers to balk, result-
ing in a decline in basic revenue. Hence, the strategies for implementing cross-selling services need
further exploration. Based on customer utility, this paper constructs a multi-server queuing model
influenced by cross-selling proportions and thresholds, considering both the proportion and timing
of implementation, and performance metrics are derived through the birth-death process. Based
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on these, benefit metrics are further established to obtain the optimal cross-selling strategy. Re-
search indicates that proportion and threshold strategies can enhance the performance of enter-
prise’s customer service centers and generate more profits. This study offers theoretical support
and practical guidance for enterprises to implement cross-selling services.
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Figure 1. Queuing model diagram with cross-selling services
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Figure 2. Birth-death process under the influence of cross-selling proportion and threshold
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Table 1. Performance and benefit metrics under varying cross-selling service decisions
= 1. TEIRZXHE RIS T B M BE e bR R SR T AR

. ToAE XA BE R A A AR T

P u R A u R A

0.5 8.836 12.000 20.836 8.837 12.000 20.837
0.6 9.557 12.797 22.355 9.573 12.797 22.370
0.7 9.667 13.501 23.168 9.865 13.560 23.425
0.8 9.066 13.724 22.790 9.694 14.191 23.886
0.9 8.784 13.555 22.338 9.610 14.545 24.156
1.0 8.761 13.331 22.092 8.761 13.331 22.092
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Figure 3. Simulation validation results for varying service proportions
B 3. XXHELLGIFm THAERIE

0.3

o
S ¥}
(38 W

o
%

B %P,

0.1

0.5
X E S p*

1

FEMZHEER b, WET =43, ZXHERERE TR RS0 4.

1

Y EE RN )

600

500

S400 -

- tisdt

1

0.5
X E S p*

0 = 0.5
B Xl p*

Figure 4. Simulation validation results for varying service thresholds
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Table 2. Optimal service proportion under varying arrival rates
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5.00 0.4 0.5 0.4 0.4 0.6 0.5
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Table 3. Optimal service threshold under varying arrival rates
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Table 4. Optimal service proportion under varying cross-selling service rates
4. PEIZXHERSETHHRMZ X HELLH

. A=4 A=5
3 p'(V) () 30 p'(V) p'(R) p'(A)
0.10 0.1 0.1 0.1 0.0 0.1 0.0
0.20 0.2 0.3 0.2 0.1 0.2 0.1
0.30 0.4 0.5 0.4 0.2 0.3 0.2
0.40 0.5 0.6 0.6 0.3 0.4 0.3
0.50 0.7 0.8 0.7 0.4 0.5 0.4
0.60 0.8 1.0 0.9 0.5 0.6 0.6
0.70 1.0 1.0 1.0 0.6 0.8 0.7
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Table 5. Optimal service threshold under varying cross-selling service rates
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0.10 11 14 11 11 12 11
0.20 11 23 11 11 19 11
0.30 12 34 13 11 27 12
0.40 14 45 16 13 36 14
0.50 16 55 20 14 45 16
0.60 20 61 26 16 53 19
0.70 24 66 34 18 61 22

5.3. ZXHERINENRNE 24T

EARAE AL BB , AT ORI BE 52 i 28 O B 555, DLIRAG B8 2 I A S B IR S5 WAL i« (LA A
B IS5 FBOR T RE S BUE RIS B IR B . Rk, s OB IR S5 I IRl ey, 52 SRS B i 36
B, HAEE N ST ARIE I PG IBIY, 55 SR ML T 28— e (i ANIF R 55 [R10S 2 () e AL

A2 R L) e Holfeat WA 6.

A SRR AE X 5 LA bt 25 A SCRS B I TR )i/ S B0 B THiEa 3, (F BRIt SR o 2 AR A 6 75 R 230
S ETHE NEERGES . FEHHT AU LLGI ORI, T RASE T 5 AN [R] 58 SR 65 e 55 o0k W iR i pR A2 X
B, DTS I e MU S AR LLBI B AR S 75 RO, AR B R B A e DI 52 S 45 i 55 3% LA
Lo 58 S el

DOI: 10.12677/ssem.2026.151010

78

Hi 55 ok 2 AN B


https://doi.org/10.12677/ssem.2026.151010

AL, Bt

Table 6. Optimal cross-selling ratio and corresponding revenue under varying success rates of cross-selling service
6. TRIZXHEMINE TR E LG R E 3T Rz

Yu P’ (U) P'(R) P'(A) u R A
8.5 0.1 0.2 0.1 5.709 10.029 15.141
7.0 0.2 0.2 0.2 6.122 10.665 16.788
6.5 0.2 0.2 0.2 6.491 10.589 17.080
6.0 0.2 0.2 0.2 6.501 10.352 16.854
55 0.2 0.3 0.2 6.181 10.259 16.137
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Table 7. Optimal service threshold under varying service proportions
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. A=5 A=6
P T(U) T(R T(A) T(U) T(R T(A)
0.2 28 80 43 22 79 32
0.4 19 62 25 15 54 18
0.6 15 47 17 13 37 15
0.8 13 36 15 12 29 13
1 12 29 13 12 24 13
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