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Research on Enterprise Hotline Traffic Channel

Prediction Based on CTMC Model

YE Xiubin
(School of Information Science and Technology, Xiamen University Tan Kah Kee College, Zhangzhou 363105, China)

Abstract: To reduce the waiting time for customers to connect to the customer service hotline and control
corresponding investment cost of the enterprise, this paper established a continuous time Markov chain( CTMC)
mathematical model based on the user behavior and enterprise data, which were used for channel prediction
and analysis of enterprise hotline service, for seeking the relevant parameters that affect the channel demand.
Through the traffic simulation of different scales of enterprises, comparing the successful call rate, blocking call
rate and system occupancy rate under the conditions of different customer volume, different call holding time
requirements, and different call frequency, this paper implements a prediction model of channel optimal re-
source allocation of customer service hotline.
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Fig.1 Markov state sequence diagram of hotline traffic system
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Tab.1 Data analysis of enterprise traffic system(M=10, ¢, = 30 min, t, = 3 min)
G {FEE N S, € 38 1 ek 1] I 8 1% B ] ARG LR
Numbers of call channels N Numbers of blocked calls/min Numbers of successful calls/min System busy probability
0 3.3333x107" 0 1
1 1.500 0 x 10" 1.666 7 x107" 4.736 8 x107"
2 4.898 0 x 10 2 2.5850x107" 1.5929 x10""
3 1.089 5 x10 2 2.931 3x107" 3.583 6 x10 2
4 1.621 0x10°° 3.0156x%x10" 5.346 7 x10°°
5 1.6194x10°* 3.028 8 x 10! 5.3438x107*
6 1.079 5 x10°° 3.0302 %10 3.562 4 x107°
7 4.626 5x1077 3.030 3 x10 " 1.526 8 x10°°
8 1.156 6 x10 78 3.030 3 x10" 3.8169x10°"
9 1.2851x107"° 3.030 3 x10" 4.241 0x107"°
10 0 3.030 3 x 10~ 0
FRAE LA L S AL 70 K 3¢ 1 Bicdis, i B 5 18 0 S IR 1.0
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' >|<—

Tk, [RIBSBRAIR T Al 7E B ARIAER 1 8 A AR
3.2 MR EREST T

o3 T B 2 A3 AT, RS DU RGP BN % A AE AL
BOMEE IR DU 43 3R B M =50, 150 2 FiAS [A]ARAR

0 1 2 3 4 5 6 7 8 910

N
2 fiE S E B

Fig.2 Traffic channel prediction of enterprises
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Fig.3 Traffic channel prediction of different scale enterprises (M=50,150)
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B A P A5 T RS FH P AR 707150, IO, A BOHUASERE R (4l A T8 R SR s
3.3 BPITAMEESH

% JEBIANR] B A HAT AN 2 P BRI U AT R e Bl 5590 o5 MBI, 43S PR PR I B
XFEFRM =100 BYA D& S5 AT O ARSI B & P P EI RS ¢, = 1min (A, = 1), A
I BE 2 PP [RIf 1, = 5 min (A, = 1/5) , Z05 sk PRI 0 T X6 AN ] s 4 A £ 30 3l 37 PR 4R et
]z, =3min (u, = 1/3) K1, = Smin (u, = 1/5) T ERMLIEST RG i, Ho5ELs LA 4
B

I 4 B 4 FRETINSE AT UL, RTR) P AT R (AR B A 0 7 g [ B 5 135 T8 308 B R 4 s [ 3k 79 o 2
¥, e EE R R . AR S IFI IR (5 O R, AR R fE
KON R 2 A R AT R PR A DRREAR [R] ) £ S E B (R] 2% 7 W [ Bl e, B A3 i
R ARE G FE P T, R R T 5 M I SR E R L

1.27 1.27
—_— ﬁﬂ%ﬁ%@ Blocking call rate m%ﬁlﬁi Blocking call rate
1.0 JRINE T2 Success call rate 1.0 7&%1@1&1 Success call rate
R oK System busy rate ' Ra b ekx System busy rate
0.8f 0.8r
o, 0.6 . 0.6
041 041
02f < 02f
0 ! L L L L L L L | 0 L L L L L L L : |
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
N N
a) ty=1 min ,£,=3 min b) t,=1 min, £,=5 min
1.0f 1.0p
09 26351 0.9 ——FFEEIE R Blocking call
03l — P ZEIE iR Blocking call rate 0.8 7EBZIjJEl£$ ocking call rate
. —— RIE % Success call rate . e Success call rate
0.7 A0 15 2% System busy rate 0.7r RATLH System busy rate
0.61 0.6r
a, 051 a 057
0.4r 0.4r
0.3f 0.3r
0.2 0.2
0 1 1 1 {1 1 1 1 1 1 0 L L L L L L L !
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
N N
¢) 1,=5min ,1,=3 min d) t.=1 min, /,=5 min

B4 AEEFTHTHALIEZEER(M=100)
Fig.4 Traffic channel prediction under different customer behaviors (M=100)
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