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Smart device product pricing based on operating system performance

LUO Yi
(School of Management . University of Science and Technology of China, Hefei 230026, China)

Abstract: Smart devices are a typical two-layer platform system, whose performance depends on both
hardware quality and operating system performance. Manufactures usually release smart device products to
the market sequentially due to quality improvement, and the performance of a lower version product is
lower than that of a high version one. Here the pricing problem of smart device products was modeled
under two scenarios: one-side market and two-side market. To explore the optimal product prices of two
versions of products on a monopoly platform, the impacts of operating system performance and network
externalities on the optimal prices, market shares and profits was investigated. The results show that total
market share and profit of two version products increase with the enhancement of operating system
performance, and platform network externalities have significant impacts on the market shares and optimal
prices of the two version products. According to the model calculation results, it is obtained that how the
performance of the operating system specifically influences the optimal product pricing decision of smart

devices while network externality intensities are in five different areas.
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Fig.1 System structure of smart device product
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Fig.2 Market share of two versions smart device

NF ) AGE App Store 19 App T & R W UK 5 %%
FH 99 SEI0/4F) . HAE T WF5E A SO % JEH 2 345 W
KW B 2 o R 2 5 A AR 2 TR 30T E ST
AT M. 2% Banker Z W AF Y, G 320 (App
FERBDIH 2% & R LB 2 L O /9 2 1 R 8K
vO —S. Y HAL Y 6 1Y KT GE 28 5O R KT

? . App FF 2 B A 2% 18 AL & 1 I % 18 9

25 B ER R B8 52 0 L B 0 S RION E LR
w; =0+ pWO—1S)) (q: +kqg,)—p; (2)
BRI Sk 3 3K #5207 App TEA R
P 6 Al A6 55 — B BB AR AR A 7™ 5 7 1 3
How(po) s 55 B BOBS B RS A E Dy
mo (P ) » FLPIRTBORIE 2 L
T (p)=1—0,)(pr—c)+SA—0,)—15)
(3)
o (pu)= (00 —01) (pn —cn)+S@O —0,)—1S)
(4)
-6 SR o B 5 — B BT AR I B L
Z LB,
T(pispr)=mi(pr)tams(py) (6P
R bR RY SR ] 0 ) H A4 i e R 1
7 1) L TR 5 B B P 5 Al 5 v RUAS T B
rfige i e A0 S0y 45 B B LY M g pr RO, 5 —
BrBeIH o SRR I BiE v 5 A Al
F14) To5L 2 35 7 SR WS A Y T B B T 3K R L S 5 Al s
S ARLARE T B B T 2 TR SR R E A SN RS L S B A
HER TSN

3 FEWEMRKTT
AR (2D H i 9% 3 W SRR RROAS 5 8 RAS 7 b
O AR TR AR AR A B B g <q B A

F 431 2 BEPEAE S — B B SEAR A 7 i D P A R T S L
Bt http: // www.danzhang.com/ cp_appendix. pdf



964

FEAFRAKFFR

%47 %

P BR . T 1519 905 W S5 G A5 15 0 5%
AR 0 SRR o2 52 45 0, WA MK

0 — (P —aby)— (b, +ptS) (1 +k)ag,
, =

— (v —pzS) (1 +k)q,

RELAS 7 i 55 AN T S AT AT 7 it 4 S A D 9 TE 22 5
0, 53510

_p/z + (#TS _#Uel) (1 +/€)(I/x

N
(=) d+k)q — A+ ) (1+k)ag, (I +k)q (1+mw)
$ 0.0, FRNENEREWEAF T & 04 A R ECT WG R TT LUE L B R G E R S Re il

SRS BRI 2 (4) L B BRI (5) ek Ak, il
PIAS B 5 Al 19 S5 A 7= o e CRLAR T 53 0 i L
SR

EIE 3.1 AGhTH AR
FSCAS 7= i B A0 A Sy

b Z((luv)q, 2(10(])) (1+k)0 +

ptS (1 +k)q, + (Bai — Sv)
2(1—pv)
 (1+£k)q, (0 —prS)+pgi — Sy
Py = 5 .
DR ploaps WMERERGHERREE K—K
E‘Fa'ﬁfiu
ap; (k)
Ik
@W+@HM%
a2 (1—w)’ )\
Py 1

4 (1—pmw)’

LI R) (07 —prS)+Bai —Sv
k2 Ik

B 28 50 7 i P AS

(v —peS)q +a

’

=4 (1—pv)* (1 —urS)q, -
a(l@)j
2 (1—m)?

q
L 3q
q

h

q a
1—2u0) L ——
A —pe$rg, E T 0 T 20— o)

q, 3a
2(1 —po) b — 0
r) T 20— o)

R2 WATHFRERFEREXF

PF7= il R A0 5E i 22 18] 19 56 28 52 317 6 0 2% S0 1k
Cpe Fy ) BN JE AR IR, F 6 P R 45 0
P 5 B2 B e R C o D A AT A7 S8 B LA XSRS A
I3 50 22 XA R GEPERE 57 i E i Z ) B O R AR
dp; (k) Ip, (k)

AR T 1m) 4 52 ) 0 S (BRI 7 T B
AR IE St BRI E 3 53k 2 FiR.

| I | II | III | v . \% | _

0 I, L I L 1o

B3 MR SR B SRR (uv) X 53
Fig.3 Regions of network externality

intensities product (uv) space

Li=min[f. () f ()]

=fa ()

Ly =max[f' (w) f " ()]
L,=Ff," ().
a(1+/po)

':P f ( ) 2 (1 /ﬂ})z ’
o (pv )2((1 v)z’
T ) T ) 2
. . 3a
S = 4wy

BEMRROE M

Fig.2 Relationship between the two version products’ optimal prices and operating system performance in two-side market
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Fig.4 Relationship between market shares and operating system performance of two versions smart devices



%11 4

ETFERMAGMMGT RS =R TMEER 967

4 WU B T A Y G B, L R
5l 3.1~3.5 WSS 8 — 20 Y P 45 A0 0
JE R BL( © VAL F X 8 T (p=0.3,v=03),fH
BAE R G AR A 4R T, 5 MUAS 77 il B T 3 00 G
RRRAS 7 i 1 T 37 10 R AR > o FEIXBR T (e =
0.28, v =0.67) i, B & #:4E R G PERE A 42 T, KA
AT BT S 13 ARG 0 v AR 7 ) T 3 40y R
8.2 v FEXIE TN C e =0.45, v =0.45) i, Bl & $5
YERGEVERE R E& T ARARAS 7 i 1 T 3 03 4903 K, T
T KA 7= i B T 3 03 B0/ 2 o FEIXIRIV N (e =
0.8, v =0.8) I AR MRUA 5 &5 MUAS 7 i (14 T 37 49 46 1
BEERAE R G MR M 4R TR N 3 K.Y v ZEXILV N
(p=0.8,v=0.95, 3=0.75) i, bt & B AE R G vk g
4R T IR RUAS 5 8 RUAR 7 i 14 T 3 3 0 340 B AR
R ERE AR TR . R, E X T IV, VL
FE S A2 7™ o T 3 T ) R g O R 7R X T
T 5 B A 42 5 it T 37 S 1) 41K 3 9 2 25

0.35
0.3+
0.25¢
0.2+
0.15¢

0.1
0.05}

R

0
0 01 02 03 04 05 06 07 08 09 1
k

Bs5 BRERGUHERSTALULIEFENXR
Fig.5 Relationship between operating system performance

and gross profit of platforms firms

&L 5 AT, 78 UL T 3 L TG e M 2% S0
Cpe v v ) A 284k, 8 BE B AR ~F & Al 89 P B BE A
F 5 R A AR SR TR BE 34 12 IEAH SR S &L BIF- 5 8
I i 3 45V 28 0 BB 1 4 T i 39 R R A 1Y
AR R GUAE g i 1 T B AR o), PR e e
T Bl 2 217 o B e 9 D SR R X T S 5 1 g A
A SRS s R4 kTR /NP IR B | S BT T P o = ey
b F P B B M 558 £ 1 I 45 SR B A —E 1Y
KA EA R B F EHG - ROE ERhT g
T Ce =0, v =0) FREBEAFF & Al 1 5 F
KT W28 Sh R FFAE AR SR A XA T 3 (e = 0.8.0v =
0.95) H A AN, i e T, B R 7R AR B R R
R T G AR R RE R R 7 65 Al R T 4 N
TR T I AT ARG 1 B i Ak 947 M T 37 3105
eI A SR DLk %2 H H 51 A KRS ) App

TR i S BORE R R TR AR &R G809 0 R R T
5 T AR EE SR PR SR R A IFHOE 2 B AT A A
55— 40 T B S A IR B AE N T 5 Glassware
Hh 5 ) T 2 R AL 30 BN FH R F . HLE i A
28 A EAT & I A AN App W R AL 25
TESE.

4 i

70 51 ) ol A B AR G0 E AR T S
Wy S R 7 o DR SR 1 T LS e R R R A
P77 it ) 3 T A i 5 i T 7 4 R B ROAS 11
sty LA A2 FH P 8 AN [) BSE AP o i e £ XL T 3
BRERELF 7 Ah 1 SE DR BR T B B R R G
AE » 4 I 25 1 58 SR 245 A1 A 4 R 119 B i A SO
LT S5 3l ol S R BB P 5 Y E A DR SRR L, L
Iy BT ERAE R GEPERE T 19 25 S0 E 14 X P R AR Y R A
P E A B Al T 3 05 2 R ) R AT 5
S BB BERE A 7 il 19 7 A R SR (R I 52 B4R AR R 4
PERE L 00 25 SR | A 52 T E | TR B B 1) s B R
SRR A5 . H o AR R G BE 5 e E A 1]
SEELAM IR MR B R 48 505 4E 52 0 32 2%
I V9 30 1) 2% A1 B A 5 RE ) 3 AL C g ) AR LA A )
DI RE T R R GUERE S 7 A% Z T Y G &R
S A SR S AT O BRI Z Ak, AR SCIE A5 JE e
3 P R0 25 SR AR ] - & Aol 1 8 R 5 T
Yy iy B Bt B AT 2R G PR RE A 4R T i HE K

XU T A [ T B T 91 8 T Al 6 5K 2%
F14 L RIS 190 24 20 07 A 5 1) LG T 37 97 ik T
P B BT 7 0 B A B R L L A
il T SR HOCHEA) 22 i 3R s ) HOCEE g ) A L S B
S Y fe R AL

B RERE 11 5 Aol A i 5 7 a8 B RN N B
J6 o L2 U T 00 405 S0 A 58 B L DA L% [R] R B iy
F10 T A o B ke i E L L 7 AR R A 1Y
s AL S S BRI d K Al 41 0, XU T 3 1 4% A
PR 55 (IR 1) A9 B0 o P RRCAS 3 B BE F 1Y) it
DLW 3 5 B AE R VR R R IE A G, A R GE TR BE
S R RS 7 ity ) e 0 S A1 B R o TR A I 245 1R
SR CXIV O B B0 o 76 B0 T 35 1) B4 9 46 2%
BT 4R AR GE Ik RE B L RS 7 i A B
RERAS 77 ity A B g R RE RE R Al T E R T
JRE e s T 373 AR IBOR I L AT 0K A ke SR T S99 o4 it 3944
P 4% SIS 5 7 BE R 1 X T 3 S AR R T



968 TEAFZFEARAXFFIR

%47 %

A U B R R Al N i S A R R T R R
AR R A AR e PR REAE & B o S Ak [ BT
st () RSN 2 5 4 BN, 5 388 g B 7 5 B Ak 19 3L

BTN IR N 1 R P A | N e || A T N

Tie A BRAE R G 1k R B v s A B ) T T 3

A A M PR3 Ry T RROAS R R R G T e M RE Y

BRVE R G0, AT 58 T B MUA 7 it i A= i Tl 3, T

o WRUAS B4 77 i TG VR A B RHE ) 1 A R e A

85 17 5 45 5 T
SRR B RT3 o T

53 By BOAHE A 6] RRAS 1 & 810 7 . HLAR — B Bl 3%

rh AU B AR A 7™ i, T TE i 2 B Be AN B e AR

P AEBLSEAE BT L R 22 B B, i 3 b ] g )

I AEAEAS [R) SUAS (4 28 90 7 i o ELARRSUAS 7 i 7T RE A7

ERBSESET SN AEXME RN TR,

O 2 LM 52 28 907 0 A6 S AL A B 9

B4 9 AT 30 3 77 0 695

2 % 3T HR (References)

1] /A, R4RT, s kB, T 1) B AR A A 9 % B A 4 ol
BAWFFEL) ). KB IHE, 2015(1) : 245-246.

L2 kAR, KiBE. BTN WBRERE TGRSR
WERIE )], B E R, 2013(4) 2 148-158.

ZHANG Lifei. ZHANG Yunsheng. Competitive
strategies on operating system platforms in smartphone
industry[J]. China Soft Science, 2013(4): 148-158.

[3]LIN F, YE W. Operating system battle in the
ecosystem of smartphone industry[ C]// International
Symposium on Information Engineering and Electronic
Commerce, 2009. IEEC’09. IEEE, 2009: 617-621.

[ 41 KENNEY M, PON B. Structuring the smartphone
industry: is the mobile internet OS platform the key?
[1]. Journal of Industry, Competition and Trade,
2011, 11(3): 239-261.

[ 5] MACCRORY F, SHIVENDU S. The smartphone you
want on the carrier you don’t: exclusive contracts in
dynamic multi-layer platforms[ C]// Proceedings of the
Sixteenth International Conference on Electronic
Commerce. ACM, 2014(8) . 56.

[ 6 ] HEITKOETTER H, HILDEBRAND K, USENER C.
Mobile platforms as two-sided markets [C]// AMCIS
2012 Proceedings. Seattle: AMCIS, 2012: 11.

L7 1 BanvE, 875 i, 38 /NFT , 45 000 N 4% 31 58 T JF ik 5 &t
MBS U S BIERE L6 AAIT] hEE
HERL2E, 2013,21(S2) :432-439.

WEI Ruqing, TANG Fangcheng, DONG Xiaoyu, et
al. Competition between open and closed platform

under two-sided network, taking mobile operating

system as an example [ J ]. Chinese Journal of
Management Science, 2013,21(S2) :432-439.

[ 8 ] HAGIU A. Two-sided platforms: Product variety and
pricing structures [ JJ. Journal of Economics &
Management Strategy, 2009, 18(4): 1011-1043.

[9] LIN M, PAN X A, ZHENG Q. Dynamic platform
pricing with innovative products [DB/OLJ. [2016-12-
01] https://ssrn.com/abstract=2372461.

C1OT J 77 1, b 3t I8 . X500 00 2% B 555 7T 19 00 2% A ) o A0 K i

WEFEL) ] P A BERL 42, 2013.,21(3) 1 185-192.
TANG Fangcheng, CHI Kunpeng.Research on pricing
strategy of online group buying in two-sided network
[J]. Chinese Journal of Management Science, 2013,21
(3):185-192.

[11] BRE W MR A B = TS P RBEMN

FE MM —— FE TR A A MG S T 3 9 ISR 5 [T ].
[ RL A, 2014, 22(9) : 57-65.
QIU Jiaxian, LIN Zhangxi, TONG Mu. Third-party
electronic market’s pricing strategies in the early
stage: An empirical study of online peer-to-peer lending
marketplace [ J ]. Chinese Journal of Management
Sciences 2014, 22(9) . 57-65.

[12] ROCHET J, TIROLE ]J. Two-sided markets: A
progress report[ ] . The RAND Journal of Economics,
2006, 37(3): 645-667.

[13] ARMSTRONG M. Competition in two-sided markets
[J]. The RAND Journal of Economics, 2006, 37(3):
668-691.

[14] LIN M, LIS, WHINSTON A B. Innovation and price
competition in a two-sided market [ J]. Journal of
Management Information Systems, 2011, 28 (2):
171-202.

[15] DHEBAR A. Durable-goods monopolists, rational
consumers, and improving products []J]. Marketing
Science, 1994, 13(1): 100-120.

[16] KORNISH L J. Pricing for a durable-goods monopolist
under rapid sequential innovation [ J]. Management
Science, 2001, 47(11): 1552-1561.

[17] LIU Q, ZHANG D. Dynamic pricing competition with
strategic customers under vertical product
differentiation [ J]. Management Science, 2013, 59(1):
84-101.

[18] KUMAR P. Price and quality discrimination in durable
goods monopoly with resale trading [J]. International
Journal of Industrial Organization, 2002, 20 (9):
1313-1339.

[19] NETESSINE S, TAYLOR T A. Product line design
and production technology [ J]. Marketing Science,
2007, 26(1): 101-117.

[20] DESAI P, KEKRE S, RADHAKRISHNAN S, et al.



%114 AT FEBRMERAGEGEOFRBH TR HhEER 969

Product differentiation and commonality in design: [21] BANKER R D, KHOSLA I, SINHA K K. Quality and
Balancing revenue and cost drivers [ J]. Management competition [ J]. Management Science, 1998, 44 (9):
Science, 2001, 47(1). 37-51. 1179-1192.

Bt 3%

XU 7 35 v W) SIEARR RS 77 it 558 1o R AS 77 ity BR300 SO R BT 28 5 1 0, A R K2 g WA 7 ity AN T
SCATART 7™ ity (478 B 2 B SO IR TR 2 5 a5 0,5 B
[0 tp@A—0)—S)1(A+tk)q —pr=a[(0 +p@?@ —0,)—S)) (I +k)q —pi] (AD

((9;‘+ﬂ(U((9/7(9/1)7TS))(1+k)qhiph:O (AZ)
fagE sk (A2 g g, — 2o @S b)) (LERYG0 ye o xSy, s A BB B ol A
A+k)g, (14 pv)

KT pu BIERKAEH

Bai — Sv
(I+Fk)qs

. (I+k)q, (0, —ptS)+ Bgi — Sy S (1—2pv)0, + prS+
b= . ;= 0w
K07 o RASRGE) BRI AL BT BRI 7 (p o pi ) T po By KA 159 558008 2 1 00 B

nF

1+ 2utS)a (1 +k)q, ) [Bq%sv}
1—2uv SY(1+Fk)g, — ;—Sv)—a| ——
( po+purS) (1+k)q 2(1 — pv) (P ) (1 —po)

6;: 5
3a(1++k)q,
2(1 — pv) (1+k)qlfu

2(1—po)
aq, . ptS(L+k)q, + (Bai — Sv)
=l Ad—mw)q ——— | (1 + k)0, v—utS) (1 +k)q, +a ;
P (( m)q 2(1w))( k)0, + (v —prS) (L +k)q, + 20— )
TEARSCH 0, <0, <1, WESENH LR
., (1 —2uv +12S) (1+k)q,(1+2”T5)a(1+k)q”+(ﬁq?Sv)a{ﬁq”SUJ
S B2, — Sv — 2(1— o) (1 —pmo) “1
;IT ’
(I+k)qu 21— ) (144) C Ba(1t+k)a
# T (1= )
Hp
D% 4 (1—pv)iq, > 3aq, W
a aq
f—Sv)y— ———r P —Su)y<< (1—uzS) (1+ - [ — = | »
(Bq ) (1—/1‘0)(&1 )<< (I —pS) (1+ )(q (1/w))
H
(I —prS)akq, - B y _ _ 40 a 2 _
(o) (I —2pv) (1 —pzS)kq: << (Bg; — Sv) [2(1 #“U)qh 2(1#1}))(,&1/1 Sv).
@24 4 (1 —po)*q, < 3ag, .
a aq,
f—Sy)y——— F—Su)> (1—urS) (1 + ¢ , —— |,
(Bq ) (1—#7))(&1 ) > (I —pS) (1 + )(q (1—#v))
H

(l—pTS)a(lﬁLk)q,li - B , B B a
) (1—2) (1—S) (1+k)q = (g} —So) (2(1 oy

Xl pi KUK T BRI £ 09— B 1
(%a(w/ﬁ)j[qla(l@)]

d "(/Z) . 1 21_72 2 1_ ’
Plak :4(1_/”‘”)5(1—/11'5)% q ( n) q; ( ) ’
4 (1*/”)2 = 3a
qn

oy ) =S




s

970 PEHERARKSEFR %47 %

q. a
1= 2po) b &
Ipi 1 A 4k)a, (0 — S +p — S A —Sra, U g T 21— )
k2 Ik a 2 '
2(1— po) It Sa

qn 2 (1 —pv)
SRR V6 P I 2% SR SR BE ) SR AR C o D TR R AT A B AN DI L P 2300 2 0 R RE A

ap. Ipn
P (k) p]; 25 LR 5] 1 1F f 1k

a9
_e(+po) _e(l—=po)
S ()= 2 (1_#7))2 ’f/)(/w)* 2 (1_#7))2 ’

fity 4 7 M TR SR 2R AN T B e S8R

3a
4 (1—m)?’

So(pu)= 5 s fa(my)=

(I =) (1—2m)
wmE AR,

2

1.8 cl/

16 .‘,"’.‘ d b

1.4 /

1.2
s 1

0.8
0.6,
0.4
0.2

00 0.1 02 03 04 05 06 0.7 08 09 1
yiy

B A1 MESNERERRE IS HE

Fig.A.1 Regions of network externality intensities product




