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Dynamic pricing of online games considering consumer preferences

Wang Tianyu, Nan Guofang, Chen Lin
(College of Management and Economics, Tianjin University, Tianjin 300072, China)

Abstract: This paper examines the optimal dynamic pricing of an online games firm facing heterogeneous
consumers. The analytical solutions and optimal strategy are first derived by solving the dynamic model with
pontryagin maximum principle. Then this paper investigates the impacts of marginal cost, network effects and
product quality on the optimal price and profit. The results show that the firm should charge a high price if
the marginal operation cost is low or the product quality is high. However, it is more profitable for the firm to
charge a low price in the presence of a strong network effect. Furthermore, the result suggests that the online
games firm obtains more profits by reducing operation costs, improving product quality and increasing network
effects.

Key words: online games; dynamic pricing; consumer preference; maximum principle; network effect

[l

1 35|

B 15 2 R 2R BRI R IBUR R, A5 207 il (K A2 7 RO 65 AR 5 [ R T ) 23 i i ™ ot A D T 24 S A
PEL SRR, ABON NEIE TS, XTS5 R RS T E Z R HESN 1 . Zeid ik e 4R ) K e,
90 28 3 37 Ml DA ORIV s AR AT 17 S50, X 28 3l ek 100 T S Rt 17 0T ) SREBBE. T X oA 2% 9 e i 37 °F
By KR LIE 5 PhK, T3k T ALET R T 77 i F A R BB B 2 4 S <5 ) L, 3 B ) 5 B
B HR A EAN SN, DLORTIEARMY B B K R .

e H 1 2016—08—26; 1517 H #i: 2017—02—27.
HEWH: BEFKERBAFES T BIH (71271148; 71471128).




2 4 TR %R 34 %5

X T P 28 i R it SR UL, T B A U B2 B 28 A1 ANV o 1) L RS2 e. — 7 T, Ty BRI
TETH 3 TR 2 B W Sz iy, AN 225 18 kg, S Bz i e i DA R T RERITRK.
B O HIABE 1) e 2K B AR 0 B AR 0 i B R G 1R 8L, A 0 B W S ik 2 s, AT DLdE IS M 26 5 2 1 B
FVRBAT I A E . PR, Y 2 W S A2 3 it SR A IR 28R B T R B K EO B 2 TG K AT R e
B F AT DB ) B Katz %5 2, 78 AL L, Farre 1S8R 5T 1 7l e 2514 110 7] &8 ), Shapiro 58 78 1 W 4% 4h
I A W R IE SO AT T LA 48 A RRAE FIB2B Y & 5 A SR I i ;. /N D5 SRR N X P
BN TR I T AR 2 SRR R 2R O 55— 7 T, B9 2% 30 X7 S A KU K a2
R 55 B 22 S, R IR it ) Al 2 R A T AN (R, 5 B5OAN [ 3 2 285 0[] — e e 2 i (0) SAY i B Tl 22
5. Debo S TERF FUHT = it AT 1)1 it 58 A SR (I AR vh, 25 58 7V 2 SRR B S i P ) Hauser %6 7E A
FEARAR T — Lo Y 2 R AT I R B IS AR s, BT SR 0 SR PR R AT, il mT AR L 0
EEFNAEAAS S BB R e, d o 2 AT [ S ) S0 53 Sk SR BT s SR SRS . A SCOK 9 28 2 O 4 AT 3% 51 N 20O BB
B, GEA L HMEEATE P, A o) 250 P 4 I B B B

WX 2845 577 i B AN T v — B B N AN E I FU R A . E AT, 2 U R e S T L e v 3
RV BT NN TR] () [ 5 58 iR (R B R ) 2 T3 BT O B I 4 B 8 i L SR R T VR A
SEA DI e AR S, Mo AT T 22 W R 55 Sk T 3 PR B TR I 4% A 45 110 [ 5 A v R 42 2 7 v 1y
Kang %50} [ 2615 277 i 16 6 3% 8 VB IEAT T 480 1100 Pang %50 70 1 ELA I 26 10 M PR D X = i 4 29 5 A
g W Zh 25 2 A SRm T LA B 7 7 AN B B ) B ST R R AT IR R, T IR A B v (9 48 B AL,
& — R E B AN T B, B2 S Nk, Z 5 VR B R K 2 A5 v AR By B B i S R A L 21T B
iy BI04 e s U9 2 7= e Ay POVER4iidak, s b, 798 28 B T I G I 26 PR, E 1 IR 48 0t 2 ™= b
(R ARV RRAE, i X Be KB G B — @ M sh AR DRtl, =5 58 380 8 4 BOAS 1 B AR AT 0040 1) 2 R AR 1M,
AT 5T WX 248 i R it R B0 78 1 SR

BT UL R TS S, AU T AN i 3, M 7 2B T B S (R A E AR A, 32 BEAR T DA
NI 1) RV O e A O, R B A P G LE SR 2 R AT B A E s 2) RIS E
JICAS o V) 288 A0S 1A 5 R LA R e X5 = it o 2 5 K] 3 XS A SR WS R AR B R O AT RE )5 3)PE VAR IS S AR« I
28 AR DL K= i T B S DR R SR RIVE T, n e e ik R B S HOR IE IN U Es . 25 RE BIYH B 3 XU R I
Pt A S Bk, IF H B A W 0 P28 SRR, V8 9% AU 52 B S mls « 2 RIURE L 7= ol ot & Mg 55
DR 2R 1 3 [ S e AR mh 5 90 28 2 oVl ™ ot A e 5 Jo. L IR AAGZE 282 129 5 73, AELRE 10X 8% A/ 1 R0 [ Ja
FIAN, WA 2 A1 1A N AR U ATl R e 2 B ) 2 M pR Bl B R DR AR B e A O A B AR A AT SR e, 15
BT X253 X A A% BB T A, AR AT R 4 SR X RRAS R A A B R RN R O A IR RN A
PN S TR TS EL LA S S a8 B s 1R AT T 1.

AL T E AN TR R R E B A I A Rk X, A SRR, LR RS T, N TR A
o OB RV AR i, HERR TR LR S R s X T I g AR A R ) i, S R IRAN S AR AN AN, AT
PEELSCRS, TR R LR BB QI8 5 v BRI AR, [FTEN  t Jo B. A Sl SR N TE LRI 4 TR T
TR 2w i & EE b s s s $2 4t 7 255,

2 MSER S mEATSENRE R S

ASCHEEZEWIT I T, 7R 8% 7 S AR [0, T (T2 T %05 50O I a] 98 [l N 1 e e e A el . 71011
JE AP BT R B, Wk R AT DA E Bk ek A R H R SRR S B R B R Ak, AR DA SRR AT 7T 2122,
RIZH R FHE RN e € [—M, 1] FRoR, ok oK, WZ I 9% 35 060 7= 10 45 72 B2 RO, oA MR 78 70 K IE L
T B3 1 R B T 77 i D 48 A0 2508 DA = i M A S5 TR 2R, T B AL, A SO AR 18 ) 8% 7 50 1
N5 P R N 2t O R L2200 TRk, SRR IR 9 2 3 T % A 26 I 28 05 R 7 il 3R AR 1A RO AT LR R
RU (z) = zs + yn — p, LSRR MR, v € [0, 1] L8N8R AL, R Rt AL, pRor
7=



1M TR T A B RE B i A 1) 0 2% i ™ i B A RE SR 3

1 HEEREFST

Fig. 1 Distribution of consumer preference

T 9 % R, R MU (2) > OFF A 2RI 3% 72 0, Bz > p‘s’m. Rk, HA 2 b
T (p - 1} [X 1] ) 786 75 914 3% 2% 74 T ST S22 i (I I 1), R LU BT 9 (22240, 92707 i F 28 o7 B 1) )

S

TR Ha € (0, 1], FR RN 25 RN BB SR, 7e[t, ¢ + AR By, T B A, 1%t
B SRR S B R B N AL (1 Srem n> BRI, 76t -+ AL 2B 5T

n(t+At):n(t)+aAt[1—w—n(t)], )

KW AERRN

n(t+At)—n(t):a{l_p(t)—'yn(t)_n(t)]‘ 2

TH B A LR SRR i, WERR) R T DASE IS MR A A — OB, Q)R AN (6) I TE
2, BUERY (RRRAS 7 72, F SRR B R B 3 K i 72
N e a
n—a[l p+ (- 1)4 3
WERk ) R AR AU R i e R RS AR, 12 B B T AR B 5K O 2 TR K. TR AR AT SR
it AN H A R TR BT R B M i B en, Hotre € (0, 1] RuAs 40125200, 2 e 2RI K B,
SINFT IR 2 DALRAIEYSC 2 R AU S5 ZE T T 4 T 70 20 9 288 D el A A T e AR s A 28 R

Max = [ o™ {[p(6) = i (0)}dt, @)
st w(t) =a [1 _ %p 0+ (2-1)n (t)} , )
n (0) = Ny, (6)
n(t) > 0. (N

BT IRIREEEn (O)MAE AL R KM MBI, S8, s, v, nogtIRE AR &En () B IER I,
M S PR B Bn (¢) A FEEm. Jlin (0BT FHEHO, HEIEPEEE N, IEEWSHa, s, v, ng 77
/NMa = 0.000 1,5 = 1,7 = 0,n = 0), FEWMSE 5 K(c = 0.999 9). E2R %M E 6L T FEUE th
25, tHE2(a) AT A, RS B (¢) b T34 FHHO. S B A X Flobl i 17 U AR M SCBI, PRl iten (¢) 1E A4 1E, D518 5 T
(SR AE, RS AE B (¢) 7 L0 R 2 ] 285,

IS FH PR FL T 4 b0 KA S AR R R A7 SR . 12 A58 [ ey 35 7 8 o 5H

H=e¢"p(t)—cn(t)+ ()« [1 - p!(:) + (% — 1) n(t)] , (3)

Ht X () RREZEn (6) 52T 00k, ST I8 EE 5 B A7 I 5] 385 5500 W 4% K R 50 52 1 DT k.

FE KA SR B o, SR 35 R W bR B H % T (6) Mip (8) AT M. H T R ch A e 3 DR 7, K T 3k &
2 P, NI — R, LI — g I H R Fm (¢) = A (¢) e, RIDUE S A% B H e+ BUEMG

H.=He' =alp(t) —c+m(t)] {1—@4—(1—1)11(2&)], )



4 R4 LK ¥l ¥ 34 %
(R R, Vi foe DI L A2 L DU A, A B AR 2 (s e Rk o 1
oy OH. _ 8l
() =~ rm () =afe—p@) —m®)] (1) +rm (o). )
m (T) = 0.
(a) (b)
091 1 1
0.81
0.7r 1 0.8r
0.6
= 05 Q06
= 04r =
031 1 0.4r
0.2r
0.1 B - 0'2 L
0
-0.1 : : : 0 : : :
0 10 21‘,0 30 40 0 10 2f0 30 40
B2 HRHnSHTHIIFRmREMSRNIE
Fig.2 Number of game players and optimal price under limit parameters
AR5 e 5 70 4 o B ORI A R B2,
OH, v 2 1 c B
5 —a[(s—1)n(t)—Sp(t)—sm(t)—i—(S—l—l)] =0, (11)
G E RN A L) — A
Krig —f 2 AF, B
0’H, 20
5 = 5 <O (13)

FrAa(12)%5 T Ep* (¢) A B KA 2644 KR 2) RN RS M R0y, 58] —Fr £k o 5 fE 4l

i) =5 |(2-1)n@+mo+(1-9)].

i) =211+ - 3 (L1 mi+ 2 (T ),

s
Hrpih 52644 A (0) = ng, m (T) = 0.
TR EZ B & sy T REA, TTRAS Rn (t), p (¢6) Flm (¢) BIREAT AR, SR AR FE WL 5%

(14)

as)

np;‘iﬂl ﬁk&ﬁﬂﬁﬁﬂr f@%ﬂ%wﬁkfﬁﬁ’]mﬁﬁm1I%H%%HTEZE’J PR B S BN A AN K i IS TRI 224k
4

— 2sinh —
n*(t): no—c S t e%t - — _( ) +C S
Y—S TaES 1§AAT 1 v—35
r I-1)+A

(16)



1M TR T A B RE B i A 1) 0 2% i ™ i B A RE SR 5

P () :% {no — fcy:j eEt{ [2a (% - 1) (T+A)} S

[2a (f — 1) — r] 2 sinh (A ) A2 cosh (%t)
A r—a(® 1) -A/fr—a(@_1)+a —1["° 1n
H _ _ T
Her A \/r2 2roz(8 1).
P2 IR R WS T T T B A RO, BT 5 AR
ERR LR A& RIE R (0) T
* 3 A
on* (t) _ 1 o5t o2t 4 2sinh (£t) b (18)
dc s—r T_O‘(%_l)_AefAT _1
rfa(%fl)%»A
ﬁﬁ@ﬁ%ﬁ%%ﬁ@%ﬁﬂ%—a(g—g—Aﬁ%g%w—a@¥4)+Aﬁ%ﬂ$%ﬁ
2, % 5 +A 4o—AT + A— 7§t
8%n* (t) e t (r Ye? (fe ) ( r)e (19
Ocot 2(s—7) femaT —1
2, % *
R0 <1 HAS rﬁ%TUHﬁLﬁEWM¢?£%O%aiéwéamﬁgf):a
R € [0, T]H IW@ﬁﬁgm> < 0, Bt € [0, 7] Fe 0960 FEL 4, W 5 Mo (1) Bl 28 e i
I I

WRL 3 PSR RO ORIEN IZ E T BSOS A AR R BOOK, T xR A e .
WERR RIS RIE A p* (t), FTAAS 2

op* s . .
pac(t) :204(5—7)62 { [20[ (g—l) - (T-FA)} e2t4

[2a (% —1) —r| 2sinh (%t) — A2cosh (?t)
e ee e ey Tl @

KBS Al sk, TR2A

92 sobt o .
8228(:) :4a oo [ v ] { r+ A) B,e } [204 (% — 1) (r+ A)] 2t

(r — A) [Qa (g—l) —(T—A)} e?f}. 1)
AR B i AR B o] DU, R3S 5 iR 28 — TUE /N T 5510, 58 —IfE K T-56 10, BRItk 2] Ex0E KT
%0, Eﬂa D) S o miteertal, &

Ocot

ap*(0) 1 l(A —0)+ (A+9) j{e‘ﬂl ' )

oc 2a(s—7) 1— 4e-aT

xﬁ%mfﬁf) S 0. FRA € 0, TN, it 2 () > 0, ENZEL € [0, T)t IS Py, e 7
I TR b (6) B 2 B T T,
L T 2RI T A S BRSO A B W) LA



6 4 TR %R 34 %5

R, BLORAIE R 06 AR 8 f5e D0 AN A 20 3C s g ) 48 FL ™ il IO AN . TRDI, i 1 i 2 17 d0 R B X 4
B IS Ta) (A A IR, R ) DA S 1) 5 2R A R Bt 5K TR, A A2 A R RS (138 75 e . i 2 A i
32 Y 1 388 A 28 ORI R B oK U S (AN A% B R T, 45 R AR T, AE Y28 SMEVE AR R, D 1 3 i
ARBCH B M AL S, T k) 7o RS B B ARl xR T A

3 BUEER

AT O 7 VAT T S 7 R L B30 A 52 O 0 4 e S R A B S
35 O AR DLREATI TR, I S B 0 Ay € [0, 1], BB AT AR, 722 B e B bR
R fs > L; S i AVHDAA I 2012 1 0 57 8 T R 2 I 1 5 St 0 T, s 4 D T
KA. R, S5 A BB BRI SEBRHE I, SEES B0 LNT = 40,0 = 0.3, = 2,7 = 0.3, ¢ = 04, 7 = 0.3,
no = 0.000 1, Mo -4 H3 FE P9 25— 2 HOR A BUAT S 0 KO8 1 26, AT 05 2 TT L e th 2 3
2 S B,
31 SHMBHAREAMB AN KN

FEI32 7% WL AR 2R B KRBT 5 KRR AR A4 6 B

14 : : : 1.6

SO0 0

Nttt
SIS
A

!

40 "0 10 20 30 40

B3 RARBSHIREMREME RN

Fig.3 TImpact of cost coefficient ¢ on number of game players and optimal price

WA RZE D Ne = 0.2,¢ = 0.3, ¢ = 0.4, c = 0.5, WELT A1, FEIS [A1HERS, Wi sk B BOZR W £, ity
KM BE B4R /), AU RBE T A, WERBLFBOG K e b, | 7 B S m RIS B AR, )
AR REGE R, TR N B S ST L bR AR R . 9 PRAIE E B T BRI RS, TR R B S ISR v Y 2
BT S EOE R LR B D, %45 S b A SR Ay 3 A — 3 S BR R L, )R A A
PSR, BRI 1) 52 BB AR AT AR 0 A%t g ARAIE W 25 A IE, IR, S T RVDAR B xke e 5 B, 3k i 30 ik L X 4% Ak
PRSI 2 MELK, | RCR UK SR

437 72 i JoT B s DL AR L R BN e AN A I s2 . P2 s = 1, s = 1.5, s = 2,5 = 2.5, WL
SEN] R, 7 R, WERIT R AR 2, | R A R . AR, BTV e AU S R E AR O,
TELETH P 3 B0 B R v 0 B R . S SR AN AR I, v o B AR R G| TR R AR LR,
[EJERT, EH T P 2 A1 IR AE, 80K 1D TN 88 RS 754 7 o0 T 37 b T TE T 2 7= AR TR R 51 0, Witk



1M TR T A B RE B i A 1) 0 2% i ™ i B A RE SR 7

iR B AR R R 2 MACE. T fh SR ISR Mg N 13 98 O, TR BV IR 0 R A SV A
B RO TR, X T B B A b, ) e ) DAELS 1 S e RIS e s, (B 5 — i, i
T I S UL DR R0 /)N, RT eI S R i R T 9% 5 B e b, o ELTT 3 B AR KT 2 % i 1 A
U RAVBAR, W GBI 9, |7 MK AN 71 5 B A o 28 A KT

(a) (b)

1 2 ;
——s=2.5
!
091 I 1.8} —=—5=1"}]
0.8F
1.61
0.7r
06k 1.44
=0sf ] S 1af
S Y
0.4r !
. 1
031
0.8
0.2
——5=2.5 0.61
0.1¢ 5235
—A—s=1.5
—8—5=1
: : 0.4 :
0 10 20 30 40 0 10 20 30 40
t t
B4 FREREsIRIR B RMN RN
Fig. 4 Impact of product quality s on number of game players and optimal price
P52 71 10X 2% A1 BT A 28 50y o e jR B0 58 BT B A8 1 A% HA) B2 T
(a) (b)
1.4 w w w 1.8 w \
——y=0.7
—o—~=0.5
—a—~y=0.3
12+ ] 1.6} e y=0.1|
1 1 1.4
A
0.81 1.2
E =
0.61 1
0.4r 1 0.8¢
0.2 ——1=0.7 0.6
——7=0.5
——~=0.3
—s—7=0.1
I 0.4 I
0 10 20 30 40 0 10 20 30 40

El5 MNP RE ST R R R AN AR HI R

Fig. 5 Impact of network effects coefficient v on number of game players and optimal price

RRE% A IE BB 3 oy = 0.1, 7 = 0.3, 7 = 0.5, v = 0.7, MELE5a) 7T %1, P28 A0 2 Byilkok, Wi
BT B AG R, e /R D0 BRI AE BRI, I IR, 6T R RE 2 F R 1) 1 X 48 3 %% 72 i, P99



8 4 TR %R 34 %5

28 AN IEAE B R Y, 1207 RV AE T B R S| TR R, A 22 (R AE T B R K% i, 2B
RICF B IE K, JF B A e R ROR S, MRS (b) R A0, 43 xR 7= i 1) X 4% 450 1 S i, 6 5 4]
BRI B, AR T ] E B BN RS BEAIS, (E RN B B B R B A8, B S A A& AN TR AR S = it i
e XA RN, S6f T X 48 AP A FH 9 S R R R U, | R AE AT AR B BRI R A A R 5 ORI P, B
BT B S A5t TEAR SR BOR FE AP 5. B A i AR Be K B R IG K, a2 ik i eV R o e B
BORW 51 77, )1 AT DU S 9/ B T R SR ORAIE S &

FIAh, IS K3 K4 BRI, BRI BT S B A I TR Z T 22, (5 T LRI AR AR A, e
SREAERE—IRE, I HAEX PR T W3 AR A 80 5 A0 XA A, BRI ™= i A7 A 56 9 268 A0 1,
T3 b S AR AE — 053 X ™ b A 2 = AR RV 2 2, T3 38 40 V8 9 3, (AR 5 7= ol P v o 2
FULR) X 288 A1 DA S R 2 ) R Be 5K B, A A DA 5| A AT 10 S A2 i % = i, k) 7 R R o PRI AN Ak
VISR, AR, HTAEEIEZRRRCA, R A SRR, A0S B 2 A KT I,
PRAERNEAIE, Wk r A kS B, M2 1k PG T 3 bR (P i AR AR i 2 3. DRIk, RG22 W
W3 N, IR AR AT, LA, W m IR R O AR BRI, | E
Tk B R 51 B8 2 Bu R, BEE TR R BRI BOR T B BRI R i R BRA B B 7 o 1 o R i
— I A
32 B RBWEEHIFIE

EI63 7 AR 2 B ent S SC RS () . WS AT R, XK T A RN B S A ) e i B A R B KT Ok
/N, FE IR FP LR AN 52 X 25 AR PR R B /NRIRE I, XS RN, 24 i A R BB, R IE I
RIE, VAR T e B AR R AR A AR AR AR G BL R, BT R RO S SO G, IR
e 3 BN SV AR 1T B b, T BRI 2 R LA, TR R BUR R R T R BRI, i TR R SR
Ui, BRATBER BT AR T B, AT AR« FEAKIS B R 55 A LA e 5.

0.26 T T
—A—v=0.1
—o— =04

0.24 5 —x—=0.7 | |

0.221

0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65
c

6 BARE T BIEERIFIT

Fig. 6 Impact of cost coefficient c on total profit

P73 77 il T B s S AL B () R T, ML M R, 7 R R R, IR R A B I R R K,
I FLIX PR AN 52 0 28 A1 3 1 R B/ . AR, TR FIRE SR, 9 9% 3 R 3R A5 SE A0 I3 1) T Xk A 56, 1
[ U ST v S PO R 7 i, B9 9% 2 R S5 R R IR AR O, 43k R B A A R P A, — T T
A B Z TR T E ORISR, 53— J7 ) R 0] DASR mi AR A, S ECRIGER N, Lt 3R
2R, Wk T R BT BOR S L R, A0 BET 66 . B0 ek LR T RH R A Ui
X



513 TR T A B RE B i A 1) 0 2% i ™ i B A RE SR 9
P18 71 I 2% MBI 2R 0y A WA B ARV SR T U S T R, e ke T A S 5 L SO0 ) A s e % A1 S
PEARBOE KGR, I ELX A REAN 52 A 28 B it o 8D 2 AR X2 DR, 2 28 A 1k 22 BBk

I, BRI A% 728 A AR I BUBUIR, {H A 3 BERUR, R PRAE i T FIRE SR A T BRIk SR BB A S

TR BN B R, T xR DR BN H g KR e s, T2 ) R REE TRAFBOR MRt DRI, 490 0™ dh
BAE W] (2 S B RF AR, T 70 SRR 3 i A 0 4 65 B BOR i %50 22 50 S It 3 i 3 9 ek ™ i R 0 A

A7 70 A5 W 4 S B A AR A A .

0.7

1 15 2 25 3 3.5 4 4.5 5 55
S
E7 FamREs3 R EmaIfm

Fig. 7 Impact of product quality s on total profit

B8  MLEINERIE R B X BB RIS

Fig. 8 Impact of network effects coefficient ~y on total profit

4 GRiIE

FEZ RETH S8 DRI 5 T IR 2R AR N, AN SR T 22 I8 7 47 24 R 30 X st R A R e D2 R R, W T



10 4 TR %R 534 %

— 8 B T S A D 0% U XK B (R BN S S A T AL AR v Be SR O S O T L (R R B K
24 R K, B SR AR SV AE T I R R 2L A P P R B M e OB IR B, SRAS 1 k) T Se B s e
RACII AL % S AR LK e e Do X 2. (RIS, 38 o g b e A A A AR 45 5 (K07 2K, TR 1 IR BRI L 7
Jo B AL FAR 25 B30 IR 30 A 2 I 4 3 e e DL A A AL B R i o (RS2 25 SRR T, FE B2 58 KM, ¥ xR
PR BT B A I (R IR T 22, AR 73708 BB AR AT TAe e, RVZBWriiss Mgk miFAResg 4
AT RV, 9™ it R e DC A A% B I 18] B 25 BRAR K- A FLA S A AR TRD I, 9 k) e N 122 06 IR B AR v Jot
B R A X SR A A i e e AR A R SRR Y. S3 Ab, TR R T iR R A | B R R
&, P ROT AR L R R N AR, IR B e A U P E T B AR A R ik R DA K&
FoAh AL 190 22 45 27 il i ) 5 B RLAC S R s SR st g i i SR 1 1 B B S5 AR, AERR T
b, FTSINTE 2 Wa 20 AR, BORETS S5t 22 I S 4 280 5 4 15 37, K 0T 5 S e X2, A il
R EANRNBIRER.

E Pt

(1] X555, 2000, AL, 15 2 i i B B BRI L. RS TR, 2013, 28(1): 109-118.
LiuZY,Li M Q, KouJ S. Research on selecting the sale channel model of the information goods. Journal of Systems Engineering,
2013, 28(1): 109-118. (in Chinese)

[2] Katz M L, Shapiro C. Network externalities, competition and compatibility. American Economic Review, 1985, 75(3): 424-440.

[3] Farrell J, Saloner G. Installed base and compatibility: Innovation, product preannouncements, and predation. American Economic
Review, 1986, 76(5): 940-955.

[4] Shapiro C, Varian H R. Information rules: A strategic guide to the network economy. Competition and Regulation in Network

Industries, 1999, 25(1): 441-443.

[51 ZH63C, A, & 98 B2B T G AR SN EVELE L [ 38 5 HEMK 4. RGETRR A4, 2014, 29(4):550-559
Li Z W, Zhong W J, Xiong Q. Analysis on the dimension of indirect network effect on B2B platform and platform competition
strategy. Journal of Systems Engineering, 2014, 29(4): 550-559. (in Chinese)

(6] F/1NJ5, ZhDURR. Al bk 5 S5 RON XA 6 Tzt N, R G TRESER, 2015, 30(4): 466-475.
Wang X F, Ji H L. Installed base and congestion effect and platform entry in two-sided markets. Journal of Systems Engineering,
2015, 30(4): 466—475. (in Chinese)

[7]1 Debo L G, Toktay L B, Van Wassenhove L N. Market segmentation and product technology selection for remanufacturable products.
Management Science, 2005, 51(8): 1193-1205.

[8] Hauser J R, Shugan S M. Intensity measures of consumer preference. Operations Research, 1979, 28(2): 278-320.

[9] Mo J, Kim W, Park H. Internet service pricing: flat or volume. Journal of Network and Systems Management, 2013, 21(2): 298-325.

[10] Kang B L, Yu S, Kim S J. Analysis of pricing strategies for e-business companies providing information goods and services. Com-
puters and Industrial Engineering, 2006, 51(1): 72-78.

[11] Pang M S, Etzion H. Analyzing pricing strategies for online services with network effects. Information Systems Research, 2011,
34(4): 1364-1377.

[12] Kincaid W M, Darling D A. An inventory pricing problem. Journal of Mathematical Analysis and Applications, 1963, 7(2): 183-208.

[13] Pekelman D. Simultaneous price-production decisions. Operations Research, 1974, 22(4): 788-794.

[14] Adida E, Perakis G. Dynamic pricing and inventory control: Uncertainty and competition. Operations Research, 2010, 58(2): 289—
302.

[15] FengY, Xiao B. A continuous-time yield management model with multiple prices and reversible price changes. Management Science,
2000, 46(5): 644-657.

[16] Z= J7. ZH0 5k 5 K AR AR AL K Bh A& . R4 TSR, 2015, 30(3): 289-296.
Li L. Inventory control model and dynamic pricing with multi-perishable products. Journal of Systems Engineering, 2015, 30(3):
289-296. (in Chinese)

(17] Sif75, 2t P WZURAFHER] T R BESh A tr AIT WA SRS R 4L TAR A4, 2014, 29(3): 403-422.
Jia J X, Yuan Z. Supply chain dynamic pricing and ordering strategies under two-echelon inventory control. Journal of Systems
Engineering, 2014, 29(3): 403—422. (in Chinese)

[18] Aviv Y, Pazgal A. A partially observed Markov decision process for dynamic pricing. Management Science, 2005, 51(9): 1400-1416.



1M TR T A B RE B i A 1) 0 2% i ™ i B A RE SR 11

[19] Kumar S, Sethi S P. Dynamic pricing and advertising for web content providers. European Journal of Operational Research, 2009,
197(3)’ 924-944.,

[20] EESCA, FVEUE, HANTE . S5 MEAF G IEZ B B2 7 & EMEAL RE TREEEH, 2015, 30(4): 476-484.
Bi W J, Sun Y H, Tian L Q. Multi-product dynamic pricing model with reference price submitting to peak-end rule. Journal of
Systems Engineering, 2015, 30(4): 476—484. (in Chinese)
21] Jing B. Network externalities and market segmentation in a monopoly. Economics Letters, 2007, 95(1): 7-13.
22] Sun B, Xie J, Cao H H. Product strategy for innovators in markets with network effects. Marketing Science, 2004, 23(2): 243-254.
Fourt L A, Woodlock J W. Early prediction of market success for new grocery products. Journal of Marketing, 1960, 25(2): 31-38.
24] Dan H. A diffusion model incorporating product benefits, price, income, and information. Marketing Science, 1990, 9(4): 342-365.

—_ — —— .
NS}
W
—_—

25] Tan Y, Mookerjee V S. Allocating spending between advertising and information technology in electronic retailing. Management
Science, 2005, 51(8): 1236-1249.

[26] Mendelson H. Pricing computer services: queueing effects. Communications of the ACM, 1985, 28(3): 312-321.

fEE BN
TRF (1991—), L&, REN, witA, BT R: 5 L5756 €, Email: wangtianyu@tju.edu.cn;
BETT (1975—), B, WHALIEE N, 4, #u%, MLAE S0, §F507 ) 5 B & 5 5 & 25, Email: gfnan@tju.edu.cn;
R Ak (1988—), 55, Wb NI, A4, 5 1Al {5 B2 dh 5 °F & €4, Email: chenlinalbert@ 126.com.

MR AnRE1IERR
W T 5 AR

s s
2 _
=G ()22 (),
n (0) =ng,m (T) =0,
WA RN NFERE I
® { §(3-1 2 ] n ][ s0-9) ]
m@| FFEE-Dr-5G -] mo) Y2 G-
n(t)| g (cleAlt + coe™2 ) + &5
m (t) [T+A—a(f—1)]c1e>‘1t+[T—A—a(f—l)]qe)‘zt 7
RNDFHAQ5), Kider = T‘Mi(:(“;j:)z) o2 = 7&(:(”;1:)) RS
a|l—-———=5 Le(A1—A)T all——— N5 ) (R =ANT
= } = }
_ c—s| 4| 44 2smh(%t) c—s
n (t)—{nofv_s}e et E oA o | T
7—a(%—1)+A
m*(t):<n0—0:s) S[T‘—av(%—l)—A]eét |:A(t 2T %t]
7=s) TraG-0-2__ar
r—a(1-1)+A
FAAI 1

p'(t) =5 [no - ;:Z] egt{ 20 (2-1)=(r+4)] et 4

A2 osh(ft)
e‘AT[T—a(%— )—A}/ 7'—01(1 )+A] —1} +e



