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Abstract

In invisible queuing systems, the decision of whether and when to announce the additional an-
nouncement to customers is critical to the company. In this paper, a simulation model is built to
simulate an invisible queuing system that charges a uniform fee for services, and multiple queuing
scenarios including different system congestion and different company goals are considered to
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explore the impact of additional announcements on system performance. In the modelling of cus-
tomer behavior, we include customer rationality in modeling customers’ balking decision beha-
vior, and assumes that customer rationality will change dynamically, drawing on the quantal re-
sponse model to model dynamic rationality. Meanwhile, we consider customer heterogeneity, as-
sign customers different initial patience. We perform simulation experiments and analyze the ex-
perimental data which help us give sound management suggestions. The experimental results
show that the additional announcements play a positive effect in some queuing scenarios, and ef-
fectively guiding the dynamic rationality can make additional announcements play a value.
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2.1. MEBAAEMITAERER

NV L BAIWT R A — 20, R Ul AR Rl — X 2 (5 A R I e (UL, Thurstone
(2017) [1]). HITHIWIAIAR—FtE, Luce (2012) [2]3F Bk 3K H L ERAT NIB H 2 MERMER), DLEMER
PERNMEDT. Simon (1955, 1957) [3] [4]/2 28— M RIE AT MBI NG T A B2 (1) 55, Mok ik
PMNER “HHREWN” FIMERENS] [6]. fEIX2 )G, £ 53 (W Canyakmaz I Boyac (2023) [7])7E
AT AR 25 8 T MEZE BT, B T AR 2R A PR RO ME SR IR R AT AR, 8 N T 5 A SRS

DOI: 10.12677/ssem.2024.131001 2 ke 55 sk = An 4


https://doi.org/10.12677/ssem.2024.131001
http://creativecommons.org/licenses/by/4.0/

ALY, EdE

i I EAS (WL, McKelvey Al Palfrey (1995) [8], Chen %5 A (1997) [9]).

Ren 1 Huang (2018) [10]17E Ml AT £k STk v B AR FE 7 8 1 mi SAE Y . — AN SR BRPE A TR HE
AMTENII A v + 6, Horh v RORIUZAT AL IR = A AR, & RORBIE MBS TR 2, BIA
G NAG T HRIH AR B S P 2 B — N ME Dy 0 IBEN LW A, IR A DI P = eW)/ (1+ e(v/‘”)%
mﬁ&ﬁﬂ,ﬁ¢,eﬁﬁﬁﬁe%ﬁﬁﬁﬁa@zmﬂﬁ%#W%P&ﬁﬁ%,aﬁ%ﬁmzmﬁﬁﬁ
MK, B R R R AR R R . QK U D, BB EUR A IR, 2R
XoF R T AL A 1) s SNk ) o o Wi AR RS B 2R 55 1) 1) R P AL 38 AT BAZ2 % Luce (2012) [2], McFadden (1973)
[11], Anderson %5 A (1992) [12].

AT B AR JLAE N, Huang 55 A (2013) [13]45- 51 RIS B 5] NHEBAIREE, FHAF 52
72T SR AN [F] PR IR BT AN RGERER S . Li 55 AN (2016) [14]19 & T Huang 55 A
(2013) [13]/ A%, W FLE A ME L BAT I RT I T A S8 4 M M 25 35 1) 58 I AR 55 9 30 13
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uwait
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Ak SRS IR N
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FRIRE IR IR 8] )82y 30sec o ST & Je P8 7E 28— Il 15 2 5 AN S I ZI3R L 28 — i i
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TES T RGEGANT, Xk, —ZRLARNEAN S, ERMARNE, 5—2RPmE S, 8
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ASCAE FEAN AR BE IR S A, W 5 2% 1) T Ak o A A 2 4 IR 55 I & 40 num 5 R 55 A%
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Table 1. System performance calculating logic

F 1 REEOHEIZE

i (i) BAHBA RS
Jii& A mEi R _
M55 AN % p _
AL R S AR A Ci —
SEBRAE AR B[R] WT; —
i &N — num
ANV FE(E MRS p num = p
Ak (R IR S5) — 0
Jei & 25F (2 R %%) u =R-p-C, *WT, 5
JB 2% 335 FH (R Bl %) u =—C, *WT, i
AR Rl A FNE + B OH

4.3. HIASSHIFEMSH
ASCAE Flexsim7.5 LA 1 i 1AM, ACESKIe S8k 2.

Table 2. Simulation parameters
F2 MESLESH

S TRt AE P
u ~Poisson distribution (1/90) ik 55 1
s 10 Jike 55 A e H i
num,, 1000 Jo s A
#EH#: A ~Poisson distribution (1/7) "
4 243k: 4 ~Poisson distribution (1/10) BE ElA A
s S ~Poisson distribution (1/120) R AN R i F R
R 20 JIR 55 Ial 4k
p 5 MR 55 A%
6 0 =1/ p ~Exponential distribution (1/120) G 2 i O
c (R-p)/o LA X GIn N
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5.1. IEM4IEE ERT
EEFUGEENHL K, EE KBS ENL K2 BEEs, RPsDiEss —ols, 3T E e,
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Figure 1. Balk rate at announcement time with increased rationality

B 1 EMXERERRERENE

R AR BEHTIE 75 I LR (R SR JEE o BB SRS REAT LA, WK 3. thaRwI L, fE A B4R
B RTER N, OBl T fe ke AR AR RN, (HHSCECRKIFRIR Tl W . R
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Table 3. System performance with increased rationality

%3 EMMEREEHBRSSRNE [# = %; s=10;1 = %;ﬁ = %; R=$20;p=$5;r=0.1r, =1k = ZOsecj

k2 AV F i HEAEF] Joi 7% 335 FH E(W) AT 35 25 (%) B VG (%)

(sec.) ($) (%) 6] (sec.)
25 3870 10998.32 7128.32 15.4804 13.7 17.9
30 3895 11294.23 7399.23 15.4363 13.0 13.1
35 3895 11040.77 7145.77 16.2968 135 116
40 3890 11137.64 7247 64 16.2744 128 10.0
45 3915 11236.96 7321.96 15.6639 132 5.6
50 3900 11148.61 7248.61 15.9688 12.7 5.1
TCHE 3820 10743.49 6923.49 17.773 12.7 —

fets

DOI: 10.12677/ssem.2024.131001 6 ke 55 sk = An 4


https://doi.org/10.12677/ssem.2024.131001

ALY, EdE

5.2. EBMEE TR

IR, 358 UGl I AL K, 728 OB S S 2N AL k2 SEFE s, BT 07 SR

S5 AR UG T B AR AR TR O, LA 20 BRIAAE T IR W aA B SR R, R
MR B R SR, L TSR AU Uy NIERIIEOL U KB AN FE BT, T A S T
ZIBAEFEHOT I, B PSR DL SE R A BE AL -
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=
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Figure 2. Balk rate at announcement time with decreased rationality
2. M TRmERRESNEAER

A ST & I LR I R S SUON ol 1 SR SRS AT AL, WAk 4. R, fEE MR
N A R R L, AN ERE S LT, SR A L 50% A A7 R AR T T g T
FEH I B BE OH » LA 7% 25 A7 IR BESRTT 1 0 SR IR B Aok A, EL AT RE AR R A0 ) SE T T AL
A5 b b A B R P A B . AT, ST T I 2R U )RR RF R4 R G R
1 RIS M AL E T SEBTE T I 20808 20 W2 (4 AL 128 AR B 00 7 55t D A =5 1 1 3BR B B,
B HEBA B IRAE RS 2 AR — UGB T (R, XA SR I TA] E(W)BRAR,  BETIAE AT OUBGE 5 AR, R
e G T R K S A T RER IR ST . TR SR T, ST oy e e oo U AP o ) 2 A B850l K i
BEAR T E(W)MANTIGUR FE 2, A SO 45 AR T . {EAE k2 =15sec i,  BEBIE x4 b R P 28 1 47
RN, 25 R 15.59 1 5 T8 5 A L1 R I 25% 0 —JGE B AR S8 Tl 2 IR k.

Table 4. System performance with decreased rationality

%4 B TERESHESSNE [ = 35210, = IR =$20; =85 =1, = o.lj

155 k2 101 U N v 1 v I 12/ 9 E(W) AT T 2R W VB S E
(sec.) $ (%) $ (sec.) (%) (%)
25 3870 10672.54 680254  17.8138 134 276
30 3925 10738.85 6813.85  18.7014 14.0 229
AR 35 3990 11038.09 704809  18.6345 13.9 17.6
St 40 3915 10454.83 6539.83  20.0427 15.1 14.9
45 3905 10292.49 6387.49  20.6218 15.8 13.4
k =20sec 50 3960 10712.39 6752.39  19.6871 15.3 10.2
7%?5 3655 8046.69 439169  29.8565 17.7 —
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£

15 4615 17047.30 12432.30 4.8649 3.0 155
20 4685 17256.46 12571.46 5.4237 2.8 122
. 25 4680 17190.50 12510.50 5.3726 3.0 7.2

LEE
1 30 4680 17135.66 12455.66 5.6446 3.2 54
A= 0 35 4685 17099.83 12414.83 5.6472 3.7 3.0
k =10sec 40 4700 17168.19 12468.19 5.7647 3.6 1.6
45 4705 17129.66 12424.66 6.2276 34 2.3
9%? 4655 16631.89 11976.89 7.9888 3.9 —
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Figure 3. Additional announcement effect
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