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Pricing strategy based on strategic customer behavior with service
differentiation

MA Dong-sheng, SONG Hua-ming', HUANG Fu
(School of Economics and Management, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: This paper studies a pricing discrimination strategy of competing firms with service differentiation-behavior-
based pricing (BBP). We use game theory to construct a two-period dynamic pricing model. Through the comparative
analysis of prices and profits, we explore firms’ optimal pricing strategy. We analyze the interaction between BBP and
service differentiation. Main conclusions are as follows: 1) Two major factors, service differentiation and relative service
cost, interactively affect firms’ optimal pricing strategy. Specifically, when the degree of service differentiation is low
(high) and the relative service cost is small (large), competing firms don’t adopt (or, adopt) BBP. When the degree of
service differentiation is low (high) but the relative service cost is large (small), competing firms have mixed strategic
Nash equilibrium, and both parties have a certain probability of adopting BBP. 2) In the case of mixed strategy Nash
equilibrium, the fierce price competition caused by BBP does not always harm both competitors’ profits. When the degree
of service differentiation is low and the relative service cost is large, high-service-level firms can gain more profits. 3)
When the degree of service differentiation is high and the relative service cost is relatively large, the interaction between
BBP and service differentiation can realize the Pareto improvement of profits for comepeting firms and they can achieve
a win-win situation.

Keywords: behavior-based pricing; service differentiation; dynamic pricing; price discrimination; strategic customer
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,co(8) = ),O<s<s’{:
0.250F, B T i 7Y > 7BB H 725V > BB (UP, UP)
&2 AR T (BBP, BBP), 18 25 17 75 5 1)t $5 i (UP, UP),
B Ak H AT Al L 355K H 40— € A S ms. R 38, 2
ca(s) < ¢ < ¢1(8),0.79 = s5 < s < 1K, T
PV < 7PB HagY < 758 (BBP,BBP) & &L T
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(UP, UP), [ 2547 1E 5 . 35115 (BBP, BBP), Rl /M H AN
ML LR BBP 35 HE. Mca(s) < ¢ < ci(s), 8] <
5 < s3E0 < ¢ < ca(s),s5 < s < LB, UbBf 7Y >
WEB,T(IEIJU < WEBE?JTEU < WEB,WII{JU > WEB,Wi/I\
4l TR W R AN A AR 5 0T T2, AR 4 7 200€ 2 (oddness
theorem) HJ 1, X B 1 T T 17 £ 1R & ik & 9+ 1 47
(MNE). %A LA p, FIER % BBP, 1 — p, 11
RIEFEUP, N HA p, MR IEFEBBP, A 1 — p,
MEZR %48 UP. Ak L ANl H R 40 R
7f = a[brp® 4 (1 — b)Y+
(1 —a)[bry® + (1 = b)m "], ©
iy = blamy” + (1 — a)my "]+
(1 =b)ari" + (1 — a)mg"). (10)

i (9) F1(10) 43 3 XF a FA b 3K AW - I 2 — B
SHN0, T LR
8(26979 — 76 176¢ + 115925 — 46452)

Pa = 350720 — 609 408 + 96 0485 — 487352’
_8(26979 — 11592 — 46452) -

359720 — 96 0485 — 487352

FH 2 T8 G b 36 7 ol 1 2 265 H 1) PR A Al e A
JE M AR e FE.

A
¢ c,(s) v

Do

B2 BRBHEFAEANFHIRKEENRIEIERE

TEE2H:c > cy(s) #BAr I X IR IR T %%
PRIt BA &, Al HAR T R 55 5 R B i B, B
b iR %% 22 A 1) 8 PP R R WU A7 E —
JE Mk 6 3% £ BBP B UP. H | 3 3 B AT 1, 5% 4+ 4l
ANAFAE B 55 22 S AR I, U5 1) B A 3% % 35 SR UP 5
. ¢ < c1(s) KIRFRARAFAE IR ST 22 7 AT AT X 4. 2
P A Ml AR 55 22 57 A K IF HAH S 55 AR 55 /N
XFAME L&, 4% 56 4 CR I BBP) 3 U )i 45 2
W TR T 5 (IR 55 2 Al UM R B2 2%, PRk
Ak LA R 2 SR BBP; St Ak H i 5, EL 58 MR 55
2 AL R A, B AN 2 5K FH BBP, BA 4 5 e AN 06 2 1K)
Mk AR 7T 2 T A Al 19 IR 28 22 S FHAR G IR 2% AR
BRI A L &, iRk 55 36 4+ O 55 22 ) 5 380
(R 453 5% o 08 32 B i A7, DR o ik A0 4% 3% 4 CR
Fi BBP) 7R b8 43 FIE 51 2K 5f AV H &, WAFAS

K FH BBP AT X 47T, B 1 A1 2 2 g R A 4 k. 24
JR 55 22 S N (R~ AN AR 55 BRAS UK () g, e
— T AERR ST 8 o U AT R A, AN A 2l SR
AT L, — 5 BE I SRS AR 2 S 3 — T
FE. XA L T R AR IR & O 40 A 27, 5540 X0
T3 R AR X T (1 S, 29— € I A L £ E B
M.

i R 2 AN AT EAAE DA 5 A SRS 32 5 1) AR R 4,
[F] IR th 25 7 5 B 5 R SO B S s Al SR
I BBP JFARA A AT 1. 24 4 lb B bL 55 4 8 T 3R EX
52 B {5 B N4k B >R I BBP I, 5 B SE AR %,
XA E A BB A0 F 55 0 T B0 R I s B B B
FE. XA A 3840 TR SEHANIE 5 eSS 28 &
Jol B9 B0 5 A 25 95, R W 3 0 28 1 390 4 5 S 5
LS9 A0 R 457 2K XRG4 45 R HY BBP [ 4k
RRFEAG T 565 1 IR A BE 71, BARREAE 2R 2 )4 1Y)
RIS B2 1R T 320070 A0, (B S S0 5 2 (R A 1 0 e
TEGRANES 1RSI A% T8 G R AR 451K, TR
Ak 2R BBP S ity 2 3 250 AR5 (37 T

4 WEERMNSBBPHIZHAEH

AR TR S RS R, s A Al e
0 A SR I B R 5% 22 A RE A T Ak D E A SR
W, 1843 55 G Al M “TE 22 AR T2 R 355K B UP 3R
W 1) T 2 P R ISR N R 2R A SRS AL A
M P T e S I A S R R 4% 25 AR TE R 1 B
PR, DRI A 54 4 A7 R 45 22 5 AL R BBP 22 L1
JE Xk 5 4 XU RO 7 A A o S

T 56 AT IR 5% 2 S A U R R RS . 24 4
AR TR S5 7K 5 58 46 F TR IR 45 22 AL T )5,
Z AR ] LAFE T R 55 3R A, X T 8 T A TR S
LB 5 S0 TR . R, RS 22 Rk B R T
P AR 55 7K 10 A ol T 40 T AR R 55 7K ST il ) )
T X PG ZREE FNN, 7 2 A S R R, S B
SRtk 2 1AMV AR TE B 7176 BBl N 3280 32 IR 55 /K7, 755
A AT BUR 1 AR AR TR R AR, 6T H AT =
T RS R Ak (tean b AL E /IR 4A
B AP RSN e 77 S5 BRI, A T ORI SS 25 #s ok
{1 R 452 2%, #5115 B BBP 14 51 [ L% &4 R € /7. BBP
Je XTI G, AEY R T R I A, S8l w4
25 0 B AT D0 R A ¥ 5% 4. BBP [ 51 A A 15 1= R 55
TP A b R AR 55 7K P ARl H B T i R 2 1) 556 i i
PR X PP BT, R 55 7K P Al L e % )
BBP iRt IR 4545125 7 15 Ik 45 /K P Ak 23 K] 9 BBP 2
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BRI > e 2 > g 41171610s +2718873s%)/
. e v A s s
N TRBHEE 2 als) = —g—al) = (4761(—359 720 + 609 408c-+
64 + 144s — 75> es(s) = —64 + 6245 + 13557 o 06048 1 4873
1152 @)= 1152 o= 5= +48735))-
0.25, s§ = 0.79. A3 fe th iy 3 A AL 4. Bty — w0 > 0, AR BBP 75l HOR 2 b 4

w3 X TML, Y {ca(s) < ¢ < c1(s),s5 <
s < 1} I, BBP Bef R #h IRk 9% 22 53t v >R 1) 35 23 ) i)
R AE Y {ea(s) < ¢ < ei1(s),8F < s < si}Ek
{0 < ¢ < ea(s), s < s < 1}, BBP2xid U A
R 56 5 3 BORNE 2k — 25 T P

W MRS ZFE R T, AL E AR
BBP, JU] H 14 J5it 1 7] 14l H A4 3% Fi BBP, B 1
A L3RAF 1A A 7PV 2 4k LR A BBP i, H 14
J5i 1 R] Ak H K SR H BBP B2, b I i b L3R
R FNE N 7BB. M R ca(s) < ¢ < ei(s),s5 <
s < 1B, A5 aPB — 70U > o bk LR A
BBP 3k 15 1) 1) K T A% HI BBP IR (¥ ). 259 /2
c(s) < ¢ < cr(s),8] < s < s3E0 < ¢ <

c2(8), 85 < s < LI, W7 T IR G SR A A 35 1.
8(26979 — 76176¢ + 115925 — 4645°)

pa( 359720 — 609 408¢ ;l—) 960485 — 48735270 ©
8(26979 — 115925 — 464s

S T S 4L A
350720 — 96 0485 487382‘?2)&5‘%(9),7*1?/% &
ARG AN 518 Aol L TR R

m = (—1412917209 + s(1 336 228 608+

s(—427 715015+
35(13 723870 + 906 2915))))/
(4761(—359720 + $(96 048 + 48735))).

BTy — w2V < 0, AT AETEET 4l LR FH BBP 3 8UE
BRI A T AE RS, O

w4 X T Ak H, 4 {max(ca(s), c3(s)) <
c < c(s), st < s <sstE{c(s) <c<els)ss <
s < 1}, >k H BBP RE % ik — 35 14 in A ;{5 24
{ea(s) < ¢ < e3(s),85 < s < s33E{0 < ¢ <
ca(s), 85 < s < 1}, BBP 2 SEM HAFE .

IR TR ca(s) < ¢ < c1(s), 85 < s < 10,
Ak HAN AL L35 K H BBP, i BB — 7V > 0,k
K HI BBP REWS I I AR 55 22 AL 16 72 T 4k H E@fﬂ?]ﬂ;
E 3 /& max <02(5),C3(s) _ o 61211;; 1355 )
c < ci(s), st < s < syBfIEIE A (10) I RAFTR A K
W A S5 76 T Ao lk L S EE R

i = (—2518569(561 + 8c(—221 + 144¢))+

1168032(—1144 + 1737c)s+
3703(—115505 + 85 554¢)s*—

M FANEIE I AH ca(s) < ¢ < c3(s),85 < s < 83
O < ¢ <cafs), sy <s< 1B, Ty — 7" <O,
It BBP A4S Ak HA >, O

N T Y B W i 3 R 47 L 4 T % 3R ) BBP
e s e £k L AN Ak HE R 3G 95, P 3 e 4
“L7 = g RN RLE TS R BRI (L 1)
FERZAR R XI5k ) BBP AL A A MV L AR el b, Al
H KA B4 .
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G ]
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el L A0l H B9 IS0
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s7), PSRV B A0 ) e #4872 AN R HI BBP, U A A
JR 55 72 S A IX — A AL ZR 52 0 XUJ7 A i, BBP AN 2 2
A T 38 9 24 AR IR 9% AR UK HIR %5 22 e AR 2
B (ca(s) < ¢ < c1(s),s5 < s < 1),BBPEfS
5 BRI 25 7K~ ALl s A, R AR 23 i IR 55 22 5+
1 B FR) M 453 2% ((EL AR A5 R BEEAIR), [R] IS i e 557K
Ak AE BBP AR 55 22 7 A B 00 A FH R A 145
B 7R, B A A T, BBPAE 45 R 95 %2 R AL
PSSV A AR 3 7 i SR ek, SEL T M. 12
FoAth XA, 55 5 X7 T BGTR 5 A s 4 A 25 187 1
%, BBP 5 Jik 9% 2 53¢ 1) 3¢ HL A I ASE 45 X007 ) i 3
A, 3 V2 MY 5 4 A 3, U IS BBP ST 23 A
15 X077 R 35 AR, (B AR VE RS2, AR R 5% A
BURKS (max(ca(s), e3(s)) < ¢ < c1(s), 87 < s < s3),
et e 55 7K~ Aol 3 e Al 55 22 S 3R B A S TR AR
71\, BBP 1M A LA Bl HL B i .

X TR AR 55 K P Ak S B 2 A H % R 5% 55 B
15 TE T, BBP T BUFAE B2 & L Rl 2 E 4 5 5%
G0 T 10 IR 55 7K1 22 S 3 rp L 3 2 R R AE R 450K
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7 i N, R IR S5 AR Ak AN BE I A AR 5%
22 5 S ST W (R 55 DL 3, 5 A SR AR T2 SRR
1 2T B M RR 55 KT 4ilk R T BBP X A LI
N TE S0 TR 9 S KoM e A T BUR, 238 B
J7 R SR B A XS 47

Xt i AR 55 KT Al B 4R TR A 4 )
MR A TG IR 55 BN, I K 5 3840 T+ (1 ik 55 22 5%
V. 3 i 4 AR, RIE SN AR e 55 AR B v, I
RE S 45 I 95 22 5 AL 0 DK, K IH A W] ABRR . JX A
PR AR 55 22 3 B K A4S 52 4 XU 2K HY BBP (1 AT fiE
P38 0, BBP 7 >R (14 3 389 0 A2 LSRR 55 AR 5
Aty SR PR R 5 2K

£8_E iR, BBP 5 It 55 22 57 A A8 TR Wi 3 Al
SE M R HAAE . BBP AE — % 25 A1 N BEWS 203 Al
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JE ZR AT T SR B A4S 58 4 XU BN IR 55 5 4 AN
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SETH AR S5 BUAE A 23 18], T i B R i T Bog
TR, il F o S M A 1 5 S B 2R R TR IR 55 A 3E
G

5 NS

NT ST M PR AR AR 1) S e R S, S B B
PR AR SCABE IR o} 7= it 7 A 4R SR 1005 B, T T 71 4% S g
1T R A HT.

v A0 17 5 7 O R RS R Ui IX P A R KT
JiE U R AR BT, H A A TE IR AT &
B B O AR A g B 5 Ui K | R AR SR IR 55 T
BB, T B 2 Y M BT A, R PR A 4
T AR, 3R T BT [F) 28 284 R S R HE 4 e
B i S5 SR A I SS VR HE 44, T R T E AN T
'S Yo, 1M B A5 T B B IR 25 7K AH A A, HE 4 9 5
10 %. A B AN S (0 IR 55 BAS 2 FH 40 B 3 B4 s
(6] J5, 43 990 15 76 / 18] 11 76/ 1), ek, BANE ik B K
BEAN 5 18] ) [ 72 2 FH S H 3929 105 76/ 18], LA B AL
TATHNEHERRF &, @ W AT 55 RS 1807
YT N LA T 4 52 0 R s TR0 A v O g TR 22 20 R
POEAIE ? 2 5 R F A B 2, RIS X 4 5
PSR ? ISR R BOZAR B IR, AT B A2 /D2

i R SR B e, K ST BRI T R L AT A —
A Ak B Ak S AR o 13 i HRAR R 47 ) L 23
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TE M 45 SR PR A R — 5 B el S 38 52 B 17 3 52 A0 1
T AR IR 117 e 55 7K1 25 HE 4 17 0 mT 260 7 AV )
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