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By Ak P 3 A A SE SR iPhone OS(10S) FHLENE R 405 4 3K Android #21E R 58,

BE & DFIC AR A X 6 B A5 8] 73— 2B JFOT & RE T S IEAUR T4
TURATEE BAT L LG WA TS LA A Bl 7 b [ R R R S R A ATl A R X T
JUR S B — AP B B ER IR K R R B A R AR TR T
—DEHRF- 5 2004 4R SR DA A E G 2 B EOR AN [F] YOG FR o B — e AR M
MO EFEATHE A OB B &5, ME/REESEX NI HEE & BB T A Sk By
Pk i BRI SRR AT M mT LA T AL R, A H R S5, A A AR TR Y T R S
AFOR 35 P A 50 R FE A AR A ARAT O, WA B AR B A T R A < YR 1 15 755 R G 3 A A << 5 8
B, ENEEE & BT TR R TCL, 55 8 17 B 2 K,

e BT R T, BE A 2% 2025 REAH DG I e BT B, T 5 19 A e 2B AR P 2 H e
KRIFEZ S FATE T TR ZIEN G R JFRCT & 09 RHAE B 5 o A~ J7 i, FF 80 & 1<
B P VR 28 300 (Network  Effect) o TEXT AN [ 65 09 I SL AT 28 B R AT #8800 B 58 4L 4
o] e R A GRS 5 X LA b AR ARG — 25 B, 1 6 0 F A T A DX 43 S [8 2 A
FPERB A | H2lg = 2 A% kAT DR G M R R e 2 itk I 48 3000 3 28 2 DRl A S
BRAB BT O 6 23 R & 0T 9 8 AT AT AR 20T 0 e 2 3 N i /iy Hn  4
REWIH BB il , 5 FALrb B9 K W B AN TR VR S 2 R W Rz 477 B I8 E R 4%
ANBE LW 9% T ik 4, 5B AR 2 1 R 2 BB L R I AR — AT Ml A T R SR I B
AT AT TS I, R R ECR AR R A R O R E8 0N AN EE

BT DL BB AR SCIA N T UM TRl T RS AR S5 R 5 A AN [ 52 e 114 | R S E X PR
NGRS R N TR YU R S A S NN B RS QLU E AN TR S ) NN B | I DRSS W S D I
K- 6 R IF Y- 6 AR R, IR 0T A IS A 18 8 A G I L, Wk B P - 55

H2 ARSCREE- & 0 5 HOE 2 TR B G 0 R e, AR FIFsecA X,
Boudreau (2010 ) M FZAL Y £ BE | 45 T HCFN 3f A1 65 1Y 22 S5 5 S BRCHE ARt 45 T AR SC s 5t
E FUR N TS T o A B ) 8 AT PR 3R e g iUAS AR i A Gt A SCX O B 1Y R E I R
AT DA A ) 3 SE% [ et B SN O, X R ) R I B IO B S 98 48 A 1S D02 TR R R
Ui HZE DL R O 6 — AN 23— Ut M OB i) 1 e B 0 [ 2 ER S 0 g B
7 SO — S 4 9% ) B T R A R AR AR i s PSP 5 R R RS AR AL AR S AR R R
AT &, T AR A ACITE LR 6, BARITE SRS W NAR R, HE—
BV S 3T 58 B, T WAl 38 I A 7= 8o i S 7 SRR i TR A AR MR 22, i dn SR
WIS T8 iPhone OS A1 1 BRI B[ 5E A (H 23 R 4R AE RGAE N — D EH V-5 7]
DA S e 3t i 07 S SR T AL | DLk, R e 72 AR o | IR A SRARAR AR g T A2 A 2 — 1Y B i AR
SUARME, WAE R AT HLRAE RSE (Android ) B9 R FHL) BT, i =B ANk R84S 251 H=Frit
— MRVE RGN R & BUA (B2 KR 22 5L R G JF AN 2 R i FHLEE R BT iy, Bt LSRR 17 1 S
BPEAE XU P BOX R TR R G TR E P 2% | 2 5L FHUATEAS R A A B8 w5 i 8 | 4n o8 iR
RIS A AT LUk 2 5 50 5L T HUAH R A 8CR | in HH B e A AR A iy | 3 2 PR 3% R S 3 T

O AR ST £ G O B S LRI T ELS RN, O D 4T 26 60 K 5
@ AL RAFTFT-f T SR LR E T BT
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*1 FHFEESHATE ST LR R AREE

(R4 TFHIRIERS FH A& B E H R S
¥ 5 Android S iN W AR
BHHF & i0S, ZE BE EEE HET
FERC TR UL/ S IR TCL
E NNl il SR BREE L] i
2 A (T) F G0 R g 5 0 2 BB 5 AT LRI 2
AR JRAS (1) PRAN A R AR 2R DB S 2 S 3 5% B B T 1) 3 He P AR ME R

BORERIR A R,

bR T 25 IS A SE A B 520 LA AN T SRR R T iR R R S S R EE N R BT
OB 5 AR I S AR T B R A S A T35 SR R 88 R A R LA X — [
50 NI S A £ N == P T 5 s i R 1 P € - e A S 1 s B 4
A O 242 B H AR P 1Y A R AR TR T 3t 1Y SR 8 HA B ORIAE BRI FRIE R TETR
Z BB G T B SR AR B Oy © AR B EL B vk T s SR A 4 A S Bl i
() S5 AR SCRTR) Qi Wit | RIS DN A 2 i T I, R BB DE R FLA K& B 2 ny a0l , A4 hg
SE 0 A e P T A7 oK K AT A SN I A A R PR B B A2 Y 07 A 1R
BEHEAT Sk 1 S 75 DL IE

ARSI HT ZAAE T B A SORE I CELIE 6 5585 U 294 04 = DT SF- 15 0T T 5 R 2R 3
ATl IR T B 5 BB E FTF T 6 B R R R 3058 T AT R B
R R R B PR AT o A 1) Rl T m, W ARE OF )7 & R | 8031 5 201 2
LIPS 1 5 AR S AR M A5 R AE T B SR AR A SO BT B T T R ik
FEAR 2 215 BB AR | B, AR AR R 07 ok th T 2R S R R R S X R
M b AT 1R

=, XHEFR

FF B 9% 09 5 02 B & TUI0C ) A H 00 9AE A= 19 42 3 8 /E B0 Lerner and Tirole (2001,2002,
2005 ) X539 B — LETF PR AR A AL R BEAT T A 41 o Sen et al. (2008 ) HE— 284 TFUREK 1 40 70 Ay i iR
KL (Strong—Copyleft) | 55 AL (Weak—Copyleft ) F1TC UL (Non—Copyleft) =28 , I 5¢ T A A2 5%
LWL XS T IOF 5 2 DT AT TEA . X B R AR 2 R D TR T CE & A
B B 5 Y AE B ST AR R T A BT T RO 5 AnAnT s AR A o A& An el S 39 (von Krogh and
von Hippel ,2006)%5

SIS M, B & 80E < i fa SURIEE& (Proprietary Platform ) 8% 43§45 55 i 7243, b

@ L, A SR AT LA S 22 S ofe B ik BB AT AR A T AR AR Y AR R SR B A 7 R B S B B
A B HP  — Se ) 7T eI R AT A — i S, IO AR SR BE T AR TR 65 A 7 R A2 < TR R X —
B AR A SE AT & B SR, A SCAT LIRS ik 22 5 8 A0 JROA 22 53¢, AT Android “F & 89 THLBT AR
B T LR AE A | TR 8 T AL A AR 15 T LA A5 B TE A ¢, P Ikg | 3 90 20 BAS i mT AR g T A%
JAS o BCRLE A S 2 B T 1 B9 T AL JAR — e 1 AT £ T AR AR R U IR
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AR I IR AS B Y OF T BRI 5835, N AT B SE A 58 40 A B o) X5 AN )~ 15 9 A0 AT, 74
BB air 2 E£h FIE BN, 10K Windows Fl Linux YE R FF 5 A1 3 M 9 & 2617 o8 B
(Economides and Katsamakas,2006;Casadesus and Ghemawat,2006) ., 11 VT 3 2= AT A9 5T X 42 )
M) 7R sl T H o A B9 3EIR 108 BRE RS S P A A Android BRE RS (Miiller et al.,
2011 ; BRUNYE A5 ,2013) . K IGE AL KL (2006 ) B0 52 K B, X P 1 15 A 206 % bk TP AR T
B AR A Fe A i HLF O AR — 2 234 A Casadesus and Llanes (2011 )87 j& 2] T FF R & A SF
B IR A (Mixed ) B, 28 1006 TRl B AR & =R 1T 1 IhER,

B 5 IFHCOE & IR 0 2 AN & SIS OR BIF 5T, >R HI )2 Armstrong (2006) (14 X0 11 37 45 14
(Two-sided Markets ) #% 7Y {1 ifF 5% S8 1% DL K2 43 BT HE 42 (Economides and Katsamakas, 2006 ; 25 £% Fl &
W] ,2008 ; BLANTE % ,2013) , Aid, IEANAR 22 SR BT AR R FHAS [ SF- 6 09 BAS D938 A2 T i 4
M B e TR R Johnson (2002) BIFFE A& 3, 24 W 6 — BUAS HE A8 31—l S0 A0 4l 5t 25 i 4
TR AT (Open Source Software : 0SS) % %, Mustonen (2003) #41& 1T — W B BOA AL 7047 T 0SS
AT Linux, IR0 7% 1 T 04T A (Implementation Costs) . T3 PR b~ 15 14 ) s A T LA o [
JE JNAS 5 AT B AR 9 2548 O Z 1] (Lanzi , 2005 ), 15 H, 75 6 B PRI | A s X 4% 7= A 5 | o
ZLRJE DU SRS HEAT 20 # , IF AN REAS B AT BRI 45 2R, 140 Rochet and Tirole(2002,2003)
MBS R B, AN 6] & Z B A% 52 5 IF AN BE R B A S i 444

TEWEIE T e R R 75 10 SCHR Y, Kumar et al. (201 1)K X5 FF O & Ak A7 0 Bl 98 i3 — 25
R R b OF & #0) AR WAl 7 st i ), il B AU AL & (RS B0 2 5 0 RN AH 75 2y
WG LB R MRS 5 A" 5 22 AL T 53965 Lemley and Shafir(2011) 85T & 3L, 1E
R A A 0 2 AR A LA o e A P PR R A T RA N Aol S B A P S AT A R A
(2013) W& By BGA T A GIA T B2 7 TR, JF 2% 8 1 BT RS X I AR ds A A TR
ISR, H R | X 26 AT G o BB R RS AN (] SR 1) e 9 B A 22 S 1 A 5 R R AR
SAKERRNT 5 #E A 5002

B 1A Bl (RIS 2014 ) Z 81, 5 AT TS 3 H A ST B A7 7E S U I 4, HOR A i =
W1t SO FETBCR BT 6 78 HA 7R BRAT I AR BH (20009 ) XVl T80 A il 385 47 Ml 1 7 M g s i A7
T RSN, LA IR A R B T LB R AR A 1 25 AR SR g . BRI R 5
(2006) 14 £ T A 58 42 A BR Y S 2 7R SRR A3 AT HEZR ) 43 BT 1 RSk Al g Ik B 1 1 ST 5
o PR R, A S ARG (2005 ) T 43 53 X6 FR A5 2 RIS FR G B A AF T « B 32— il 51 " B SR
5 SR 19 AR TG R R, A b B 2 — DR R S e I R A A ) (ER S SR PR A Y R 45—
AS— B A BT AE SR 1 X5 QQ (Bh ZHLAIPNEE Y 2013) 1 5 (4 i A RN AR, 2014 ) AR L [
(TETBREFI 5K AR, 2015) BIBFSE , A3 O AN ) i LA SR 4538 A AR A]

= mAH

ARICIF MR TR R AN ] _E W 5 BB PR AR, R AR — Al A AT B A TR W Al
xb b W S S S FOT I SRR, ORISR G Z W R B LR RAE

@ WAEE R FNE AR K H SR — A BT B WA, 4 AR — B AR AR R ) £ Ml A7 5 R T2 A i ol 58 W B

AT R E A
@ AT SR A BT R R AT R S X T AR AR AT B DL e BTRR 19 A A (Lerner et al.,2006;Sen et al.,
2008) .
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Armstrong (2006 )X 28 XU T BB Y 25 48 R % . A0 WA mi g FeH g T e 485
HE Z MBI R, A TR A3 TE IR A AR SO SRS D38 v TR i) R I Z2 W0 2 %
BRI 2R 7E QA] ) 3 3 P A 5 4 R 7 T AR UM %E Economides and Katsamakas (2006 ) % F X 43
TERCS B B R Ie R AR P Rk 8 1A J5 T, 43 50 8 75 oK J7F 5 P (Demand-—side
Platform Users) ; #8455 F & H (Supply-side Platform Users) Bt (Platform—providers ) ; °F-
5% B’ (Platform Sponyns)oijtiiﬂﬂiiﬂg4\jfﬁﬁ}igzﬁfQlﬁ%fﬁﬂﬂ?%ﬂzxﬂﬁtﬁ%ﬂﬁgﬁﬁfo MR TR
LS A9 7 BT HEZR It T OB 50, A — Al A dRe A0 ks 7 K 13 45 I A5 77 T 0 BB ke 77 SR
BEZE VIS TT I, BT LA A SOk — 200 20 R SR A4 Ry 8 SRAR B AN XS FROVFI A 254 | B J5 I HIAS 58
25 BB S IR A S A SE ARG e PR

1. REGE

BBE— AT P AEAE A B ZAHIE T/ A M B, AR =0 7= i R R 2 AL R A 25 5
AHE A, AR A SBT3, B e AT, i B i@ R A A e, Bk S A1
BRI 0 4045 o T o FERIEE | T HEL LG 560 B2 40 p 1 1p.

B AR A PIFR NG (S) AT LS B RLR I (o) FITF LB SR NE (o), B S, ={c ,0},i=A ,B, TTIX
V-5 B IS FHLF- 5 Y Android R GE, #8165 rh Y [ G 1 37 , LA K v AL T A e ) T A A
i, XAl Bl 2H U AU ER AT & 1R R, AEJRTE T3 ) i I A 2 2 2 1 S R J 1 S A
(Lerner and Tirole,2002) , 5% # & #H 5 K A FVE (Lerner and Tirole,2005) . Bessen(2006) X 43 T —
U B W) 16 S B (Initially Coding ) A 15 252 B 7 i B9 941 ( Debugging ) FI4E 4" (Maintaining ) i
A 3K g R AS AT DIARE A S T 0 1 S AR () RS AT AR BROAS (1), X T IF R T AT
TE BB (T )R, W4 S 2T 19 AR (Lerner and Tirole,2002) , {FH 2 Fifi 4 ™= 5 1E | A= 7 1
A () ETHRME, 20K T INAGX R G RN BER 2 R m A O 5 A9 B Ab AR BT & Y
DAL E 2 B A R AR B A T BT Y AR | 0 I Ol A AR S P 5 B R AR I By 45
R, N TR AL A OB S I BT AR T RS [0 o R R ok Sk — R

B G HA M HE RS, SRIBUX — 2 A B BE T AL 6 P AR |
WO 28 55 45 - 5 P R RUZR | DR A AL T Al A A B Al 3K — S B A Al 4 B e [ A R A
FEBCABUAS (T ) B AE 2 S5 399 B 7 55 3G 0, G A G I s B2 (¢ ) AR/, 49K, FOBT 5 AR 85 e 1Y)
Pt A R B SRR B e R P63 05 X, SC IR O<T <7 0<t <1«

B HE AT 37 10 Al X T 3775 SR (4B 4R 68 01 S5, 105 E AR Al 23 38 4o W2 S 7F A Al 1 32
PEMIA 5 RAF BB — 25 23 07, Wl ST X 5 R A5 /& BT A, A BRI PSR X oK o A —ME
SR AR, SR, JE 3 A B X7 5K 09 SR AN e 1, BRI IR A SR oK Ak
TERCREMS (o) HOBERE N 5, , S WAE ST TR I | JLkt JF O W O ME 2 Ty o, ML 1L T M2
B1 R ARSI R B 5 PR 58 4215 B 3h SR 19 58 56 DU 4 45 (PBE) .

@ FEALFLAE BASK R ) A 1| AR SO AR — M BTS2 B8 Al i 0 7 S B0 (i R X Bk A 8L T2 2% RN 5 5K
R B R XK )AL, 705G T i olle 9 5 8 B B2 ML S8 20 B DU | 75 7 Al ) BB 3~ 28 RUATIGS B 45 5y 3
i, JF EL AT LA AR 3025 08 00 A TR 38 B e T EL 35 KB4 £ S5 A Sof iR I A0 2 AR 22 SCHR 23 T 19 9 48 (L,
2002) .,

@ AR/ S — A RS, JFECE G A 2SR b B F B L R Al B AR IR 55 B4 Al AR
2 BET AR 55 AR LLAR/DN
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BB R, R A A
3R HEAT — AN S JE R
HL45 A Y 7= B 2 AT DA B0 5% 3 11
PR —A e fm B A O i)
i, A R A T U I T IR A A
R AR XU E TP Gk
BEFFR M S AT I AR Bk B

5 : 0 E EO " 5 .
A T R > <
BEEOTSHER 0, WRE @ ane” D A0 I

BOELAER) P:aj—bQ,,\ﬂ1 Q=q,+q; ,j=
{ B} AR AR ¢ R B AR TR
=0, WA RE TC, =T +t,q,;

SRR ARE KW S, =, ORAREL TC, =T, +1,q, o Ts J B E A GG AT [ 2 517 45 1
BN 51 HATAE A

SR, X B A & T 28 L, — ISR WA S | TF ORI S A 3 s 11 22 5 & 3 380™ A I
AN TR AR B R X B A 0™ 22 S A A AR B NG ASSORT LIRS ¢ PR O — i
BT AR A AT LB AR S B S IR 55 B AR | R R B RN [ R R AR AN TR, E AN B S
WA SO B B A A Bl R SR b R 5T A A R 2 R A BT Ak I T 5 — A% o E R AR R AR AR B
W,

2. X1

NI A X — IR A S A A s ) BR AR R Y SO AR TR A SO B AR R A Aol e R
TV EZRHTERERIEFII, A Sikf & B IEMNES A -5k, RFk
%Klﬁl‘%‘/}ﬁﬂ@iﬁo?ﬂﬁﬁﬁ%&% ZIKITUﬁﬁﬁlﬁmﬂéﬂ/fﬁﬁ‘%tﬂWﬁ\}—ﬁﬁxlﬁl%ﬁ?%i

B, O, B AR R T A S P B YRR RO W A (0 4k 7 =, (i=A jzh,
S,=c,S,=0)%,

1 EHER5XZ
VORI 14 2

W7 85 N B 7K (j=h) A M_T P % 7 B (e R

8b ¢ 8b ¢ 8b ’
(a,-2t,+t,) (a,+2t,-3t,) (a,-t,) (a,-1,)
o¢ _ ah - to +tc _ 0 _ ah + tc - to _ e _ ah _tc _ o0 _ a’h _tu _
Ty = 3h T, ,my = 16) T, ,my = 16) T, ,my = 16) T,,
2
oc _ ((lh +2t0 —31:()
(TR

L WIRTER =) B, A % TC,W;;:%-*[:J_T”W;:M_T’

@ AR P E T2 T ) (hitp : //lwww.ciejournal.org ) 22 JF B 1,

@ AWER UL R BT R SR R R R AR L A B IR e e R R R E 1
A BT LI AT O AR R F R AR 2 T o A E B A PR 7 PRI TR R X SO A SR A R
Tl 5 4P 0 R X0 TR
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R R L R
oo (a+2t,-3t, )2
THET 6
3. EREH

WIS B84 AR SCRT LI S B X 86 S A HEAT HO A SR I IR By SR, i TR 3h# B
ity RAFEIFATEE M0 H BB XS TR A BT ORI S P SR A e 0] 53 SR 28 Y EA 7 4 18 | B B R
ECH) A BRI RE PRI 0 7 R A SR BEAT 5 & HRT , WAl SCBR 7R A A0 AR o st e e
fR&H p Fl 1—p, MR A WL E 75K, BT HORNS (o) RIBERN 5, , H HOW S BNR A SK | vk
FEITHORMS BIME RN 8, o O T AR SR Z3 A7 S AT 388 P 3ok FEL 7 AN o o 7 IR S5 1 /N
HARH 2R B WLEER A SERETT RS I 4 B FIWrits 5K s KA ARy

T,

p(i=h)p (m=olj=h) _
1 G=h)p (m=olj=h)+p G=Dp (m=olj=1) ~pb, +(1-p)3,
T2 H0 B LGEE) A HEREIFHCEME | AR IR R O BE Y 1-p (jhlm=o ).
2R B LS E) A BEREE P SRS A N5 3K s 2R R0
p (i=h)p (m=clj=h) _ p(1-5,)

p = )p (melj=h ) 4p (=Dp (m=clj=0) ~ p(1=8, )+ (1-p) (1-8,)

T2 H0 B ULGEE) A HERE B HEME | AR IR O E Y 1-p (jhlme=c ).

4. BERBET*

JAE Bl S TG A0SR A — FBCER R 0 1m0 (H R X Fh T8 A58 25 B AL A4 2%
A G, X TR TE R RS AR5 Y07 ARG MR A AT L B A0 SR A SN X R AR A A
WHITEWARZ Cho and Kreps (1987) 42 i 9 EOARE (Intuitive Criterion) # K Z BV, Z T EE

T SR 25 O 29 X5 405 0 Sl AL AT 32 UL K | 9K 5 7 X6 34 4 R AR B4 SO AN AT FO R, A e < AE T

AEAYTE LN (If Possible)” (Gibbons, 1992) f ZIURG #x (9 4 i 45 R i SR} =32 i 00 25 1 g o R 17
— I S b, AR TCIE 0 B X A s 2 AU, WS T Sl A M 2 OB IRUR TR L Felix
Munoz—Garcfa (2012 ) X I A7 B8 E A7 A A | be B0 3 i A% 5 AR M A B A2 b % SR RN | R T X
T — A IIBFHEAT KGR A SO E R IGX R 7 125 K A 120 24 8 |t dgfl 2 F Pl A T B ) SR A T ——
oA

2 MR IR AL — R ARGESEZN A A MR PR A SCIX A3 1 43 B9 SR R W) S m . LA
5,0 B RIS AL AR PIAS TR R A = s AR A AR A FR R R I (o) A EA] (1) 1 SR, LA A
R SRS 0T | A FH R b 4 BT () T FF TR (o ) 1 SR I 5 T[] 340 4687 5 s DU 4 4% A 75 P A
T RAF B0 H L BT B A SRS (o N o), LA SRR LE 1R J AT () B SRS (¢ R ), AR SORE &5 B
A IBEAFTE I 55 A JE X A TR R, AP BRI,

S0 TEZE A BYSREE | DL RRRE AR B AR 0 B A T B R DT e T ik D) B O TR R Y
Ja 55 B 45 p (j=hlm=0 ) M p (j=hlm=c )1 ;

p(j=hlm=0)=

p (j=hlm=c)=

@ AT BRI 0 o B AR M S 4 TR L B M & 5% ) 3 (http : //www.ciejournal.org) . 75 2 TE Y
S X IR SR RN | T 2 IR R Y
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0 MRS B BEEINE R p (G=hlm=0 ) M p (j=hlm=c )15 1 B W B AL

55 =0 AR IRICE B AR SN, e R AT SR A R e sh B A B AR JF B S
YN A AR AT X L TR SR R T ARE

a2 R

AR AR A AR

1. 7ERBHE. A SEREEFH, REKEEHA

ST TETE A MU0 R E AW I Y IR S 4 BOTE R TR I A S BEIT O mE  BI 5, =1 7EAIK
e R A e ARG B 1-5,=1,

(ELEEE] A PEFEEHIANS IS B A5 0 IR MR | B BRSO T 7 A o 9K
SN s B 2R BN U B 2 BT RN , e A VR IF B ERE | B A
TG E R IO T B I BRSO T 7 Al BN, 4 o sor™ I B 27 FEEF A A0
0B 23 PEHEIT T A

BH 2(a, —a, )+4 (1~ )>0, 47 3(2a,+t,-3¢t,)(t,-t,) N 3(2a,+t,-3t,) (t,-t, ) R T -T, <

16b 16b =)

3(2a;,+t,-3t,) < 3(2a, +t,-3t, )
16b 16b

5, B a2 e 5 AT SR

F AR A BEFE TP NG | Bl 23 0 5 B P SR A 2R A e AT O

w 3(2a+t,-3t,) < T -T, < 3(2a,+t,-3t, )
16b t,—t, 160

w 3(2a,+t,-3t,) < 3(2a,+t,-3t,) < T -T,
16b 16b t,—t,

UnSR A BEFRIT RS | B 2 BEFE T IOARS U 2R A Be 3 PR SRS | B b R e IT ks,

SR 8 BE— 28 BRSO AT A SCRBIAE A BRI £ T AR TR I 5@, i B Rl
SRR E BN AR A 7 R T o A A TSR WG, A (IR RN e 4 B A SR AR B AR A
PR R | B AT G BB ARAE R PR O e T R I B S 45 d DA 5 9 < IR 22 B M ROR PR O <t
VISP 65 B R SRS 38, D R R 1R SR T A= 35 PAT - 5 7 53 9 0 0 8 T, DX e e i et DA - 5 B A
FE TRRE M R R B A B A AR (BRI [ R A ) AR B TR 65, R 2 o < TF T 653 1 AR A
e B RL A FEARTT SR I R M7 B WR AT S B,

ATLAE B EOR AR — R RS T A BB SR AT AR (A S —FOIRETT 2R A &
EUCH CRYIERE XX BT H R AN REEZ M, 45 R T2 B iSRS WAERE . FrEd, 4 A B A H
SR < R i SRR IF I, AR SR B 2 P i AN A AR SR 2 4

2. SBEHE A BSFREFHEA KT REFFH

FEIX — G B N MR R R A — 8 S B PR ("), /D 1-8, =1 ; 7RI R A 2B 4%
JFHCR S (o), B 8,=1, FEAFFHAAET A M B A9 2 SR an h ),

A SR A SEBETF AR IS B &k

FEES PSR AR A TR B PG B 2k 5T T RS e

@ A SCALTESR AR 55— A IR A i 25 10 A7 0 NS AT o, LS 1 X A5 30 7 B i rp b B3 L (P R T 22
e yPuk (http : //www.ciejournal.org ) 23 TF B 53¢
@ UEBAE AR DL P E Tl 28 5 ) (hitp ; //www.ciejournal.org ) 22 T B 5 2
@  UEWIAE R DL P E 2 T ) (hitp < //www.ciejournal.org ) 22 FF B 5% 3
71



BrrEL . HASARTENEERK. ETERERAMNBENTHE AEESH

3(2a1+t -3t,) < 3(2a,+t,—
16b 16b

<1>é| &l “’ Y ROVE 3 ) gy W53 2 8, —6a, 491, -

L 0

—t T -T a
11 E o c o T
<0, Bl <y

T T
‘o . 5% 8a, 64,49 ~111,50,2a,~11¢, +9¢_ <0, H 2th <

3(2a,+1,-3t,)
16b

2 - T -T 2 - . _
s , iz g, o2t =3t) T S0y i 7, 20,515

2a0,-t,—t, T -T 3Q2a,+t -
0,7t,-2a,-5t,>0,4a,-6a, -5t,+7t,<0, H. TR = < 6t

3Q2a+t,-3t,) T -T, 2a, .
Tl W% T Da- Tt ~2a, -
ot < = o s 8 Tt ~2a,-5t,>0,7t,~2a, -5t <0,

I % TR I P10 S0 O . 08 i SR B SR AR ORI, A BB R I BRI | B 4R 28 1k 4% £

3 .
L) s BH Tt ~2a,-51,<0,7t, -

2a,-5t,<0,4a,-6a,~5t,+7t, >0, H.

2a,~t, —t, < T -T, 2a, -t -
8b t,—t, 8b

3(2a,+t,-3t,)
16b

VERETT TR S B B HETIT R MG . ASGE N E, . @R

3(2a,+t,-3t,)

A 16b t; -,

s B Tt -2a,-5t,<0,7t,-2a,-5t, >0, H

I R S SR O . A SR I A e PR S P SRS | B UL 5 DAY SR 5 AR A SR I, A

3(2a,+t,-3t,) < 3(2a,+t,-3t, )
16b 16b

T
tt

1, T_—TD @, -t
Wi L 8a,~6a, 11t +9¢ >0, H. o t}_t(. <7

3(2a,+t,-3t,) <

< B 8a,-6a,-111, 491, <0, H 6l

T -T - . e A e ety s \ s \
T %Hﬂ‘,ﬁ@’ﬁ%ﬂ%%ﬂ?@ﬁv;%1’8%%‘%*@%%%‘%*3 UGEZS DI & 1 NS T
y\:,E(lmO

(2)él SN ot ®ﬁﬂ5ﬁ I, 3(2a’112tl;_3t“) < 3(2a’;g2_3t") U4 2 2a, 4, -31, >0, H

. - T -T
3t“);32%2a,+t 31 <0, 1% b L7l B

a,—t, < T(—Tn 3(2‘%”5_

- . ~
0 H‘ 7 TR ‘i>/ f N .
% i e 4,3, <0, HL < T S A R K
Y = = R =] 2 B Ly 3(2a}+t,—3l)
Tt 8 R AR R B R R O e A IR B @ T e

3(2a,+t,-3t,)
16b

3(2a,+t,-3t, ) (t,—t, )
16b

, TS 20, ~4a, 431 —1,>0,2a,~4a, ~1, +3t,>0,2a, -3t +1,>0, H.
3(2a,-t,-t,)(t,-t,)
8b ’

32a—t,—t, ) (t,—t, ) 32a,+t,-3¢t, ) (¢,—t, )
8b I < 165

3(2a,+t, -3¢, )(t,-t,) 3(2a+1,-3¢,) (2,1, )
16b <Iol< 16

3t b)) p oy SOOI g g 3 R BRI, A SRR

8b o e 8b
W& B YEPEFF AR WS . (RTRR AT A BEFE PR S B B E AR AN E o @WHE

T -T,< W H 2a, ~4a, +3t, —t,<0,2a, ~4a, -t +3t,<0,3t, —2a,~t, >0, H.

s BH 2a, —4a,+3t, —t,>0,2a,~4a, -1, +3t,<0, H

; B 2a,—4a,+31, 1,<0,2a,~4a, -1, +31,>0, H.

oc ©

72



o B LM AE S 2017 £E 3

3Q2a,+,-31,) 3Qa+,=3t.) T,-T, 1w a-t, T-T a-t
h " "¢ o o ¢ ¢ 0 D _ E ¢ ¢ 0 c
16b 16b Lo R 204, -31,0, Hop ke ey

a3 ) Tl Oy s Ry R R RAE R B T
g DR E . R R AL )

G 1R A TR B R R R R IR T HOR &, MR S8 I 7 30 6
IR B R TR BT £ AR B AR T T HOT 4

T AR 1V T A 2 R TR S % AR R L 2R VR A ST L
FURT S 4 Aaza, —a, , A=t —1, 75 X a=Aa/Ae e EHE- A IOTRER | B4 AT=T -7, JF5
S r=ATIAL - FFHOV 0 BA S FUH o Bl 7 50 BB bR B A b | A SCRT I R 3 25 % L
PR BGIATIR (R0, 7550 41 G034 9w (L 22,

Bl 2 oL B T IR 6 AR R RS A 1 o A YRR BT RO T B (0%
W —— KR (0 6 (¢ o) FR B 2 A SEREEHMING B MR EE BP0 A W HETT N B
YRR T A 1 —FE AP I8 s 1 a2 O IO BT 55 o B30 45 T 25 7 669 /R H8
Vel 2 4 11T A 1 bR S A 1 A OFT, TR A 2 KA 1 AR — R,

B, MR s, BEUTER M4 B RAL S LB . 4 7 /NI | B R RO 3 A (8 L e
AN Fi A B T ROR B B R Sh 00 B KR SRR T R B B -
Bk, 2Bl BRI A SEFERIR 1
REHAE Y A BEHME B e T HRKNE
ORI B AR, R A SEITR,
BNA TR A, W B 4 eI Ak
RAGHEE, . M 7 R IFRCE S A
s, MIEIE A Wit 25 B A2
HEFE TP BRI R IO £

SR, R a2, B MR SHY - )
B 88t 2 5 LA 5 AL, B0 M P 75
TR, FUR 2 7 BRI B R
IP5 A MR SRR a I TR 38 0 U s 2 3
RBARTEE T A #7558 2 12 LAk
FRUE AR — i B 5B - ek PG L = (o) ®l0e) Ble) Tlow)

B 2a,+1,-31,<0,

H

A TE i SR T He AT AR SR T 24 T ik

BT AR

B, A B SR AN KA & fe U e b il FLA ) S EHE
RE AP e M EREFRES H
ALREA ‘ﬁh ¢ Hj’“‘*%ﬁﬂmﬁm 3 E:a=10, Aa:0—6, AT:0—6, Ai=2, 1,=4, b=0.5.

© A1 FUR XA A R I A B RS TR A i T R R R T

ARICHEDEAR R R S S AR F A8 300 247400, QA ofs Z2nT LA R 25 R

@ FECAPA AL bR AR AR TR R T Y o FUAR TR & g o, 788 45 20 HAB A T8t A7 0 B PRt oy
BT PR R 5

®

73



L% H SR T AN R B TR RS AR B T %S

A AT REZEFETF WY & 5 A TR A G+ o, W SR HBUIK, SR 2% T8 3] a2 MRS/ X IR ¢
AR, Pr DL B A Al gk BB 5

EAFFEENIE, el 1 2K 2 MR AL BN 0T 65 HEEZ oc Fl co HhZ
— A TE L BIANOR a2, ITE LS 7E A Y SR IE (15 s SR I e 43 B PAT SRS AR5 SR I 3 9% I il
W) B AT HE T, B AL 09 S W e — 5 AR P RCRIEL PR (B0 E ) T B, RAE a2 (500 T 7775, A
RN B BB A EFEE ] B —E MIE S S TR T EAE a2 WG LT, B & 0 R OC AR
KT LL,B RATREZEBEIF I, [FIFE Y B B 2 A S BEFF AT | — o i 2R K B8 Y 7 iR
B, FFRCT & AR S LB R B R e BB 1], 4R R E S5 IR AR 2 X P AP AU 1 0K
W6 35— 22 AN AT B[R] B A2 7E

ZRUH Y a<2 B RIAE B OULER B A BEBEE A B TR AR & (R PR R T & B 5 R AL
b/ H 7 KB TFBOE 6 0 AR S5 B AR i B ALk BB - & 25 0UH S A
EFETF I | AR 75 SRARME , B AN S B TT 78, BN B R Fae , X AR 00 19 20 B 5 <7 v e oK
B, A SSIE BT ORI (o) ; TEARTT KRB A e85 P SR (o) " B AN R TR 2 8 1 1 0L 25 A0

3. BEIOE A RLREFEFMN

[FIAE Hl, o S R DL B3k DU B 5 5 423 B IS 7 SR B A R TTOR S (81 1
AR ) B 2R 8, =1 1 5,=1 HH HAR & .

p(jzhlmzo)zpahf('?h_p)al =px1+'[2>1<1p)><1 -

W2 UL, B BAE U A B ORI B | T 5 S T R MR B A2 e I o, (FR g

B A BEFEE PSS IN 5, =8,=0, W B AN i f SR A HEAN
1-8
p(=him=c)="" 1—5,1€i( 1—hp>) (1-8,) px0+lz>1<(3p)><0 Z%

AT UL 2R W T X A A B AR A SRR DL S vk R B 5 8 SR B E i 45 2R X
VR S 5 IR I B 12 M S BT | BT L T A M (B 7 7 oK BRI p=p (j=hlm=c ) e
[0,1],

TE A B IXFPREE T | 5 A I SR e B T O,

(1% pp>2 o7l g2 s LT LG )3 204,73

@, —q

U243 e 8a, —6a,—111, 491, —

6 (0, -a)<0, 4l T o bp(a,~q, >+136§)2“t”«‘3tv> 12 P2 I 1 M M S L A T R TP RCHEWE B

6p(a,—-a, )+3(2a+t,-3t,) T.-T, < 6p (a,—a,)+3(2a,+t,-3¢,)
16b 1,1, 16b ’

SYEREESENS  ASGEN E, @UIE

Ra, -t -t ) T -T

H h c 0 c o
8b < t,—t, <

6p(a,—a, )+3(2a,+t,-3t,) T -T,
—<— <

16 1,1,

W) >4 35 /2 da, ~6a,+7t, =5t ~6p (a, —a, )>0,4a, —6a,+7t, -5t ~6p (a, —a, )<0,

6p (a,—a,)+3(2q,
160

730 s dg, 60,471, 51, ~6p(a,—a,)<0, FL

@ UEWE R DL P E D 2 T ) (hitp : //www.ciejournal.org ) 22 HF B 5% 4
@ X TBAURIE p>p, 75 WX — F5 AR BT,
74



o B LM AE S 2017 £E 3

6p (a,—a, )+3 (2a,+t,-3t,)
16b

£ @wmpPla

I I R Y 2 A A O A B TT ORI | B B R IT ARG, A S

+3Q2a+t,-3t,) 6p(a,—a)+32a+t,-3t,) T -T T 244 3
L 0 c 0 L C 0 c 0 :{ . — —
T6l < 6 <~ o U243 /2 8a, —6a,~111,+91,

o

- T-T . 6p (a,—a, )+3(2 -3
(a’ébt”) < t"_t" ; 30 8a, —6a,~11t, +9t,—6p (a, —a, )<0, H. P (e, a,)-;6§) 4+, =31, ) <

¢

6p (a,—a,)>0, H.

St MRS AT A T HORR B RIS, AN B .

1

L, i ,@ﬁﬂ% Tl _Tu < 6p (ah - )+3(2a1 +, _350 ) < 6P(ah - )"‘3(2“/ +, _3% )
a, —q, t,—t, 16b 16b
(a,-t,) < T-T, < 6p (a,—a, )+3(2a,+t,-3t,)
2b t,—t, 16b
6p (a,—a, )+3(2a,+1,-3t,) < T-T, <
16b t,—t,

(2)24 p—p<2 U

i /2 6p (a, —a, )+6a,~8a, —t, +3t, >0, IR 1 2 4 5

W hy A PEFETFHOIENS | B RN ARG B @R

6p(a,—a, )+3(2a,+t,-3t, )

6 Ui 2 124, —6a,-91, +3t, —6p (@, —a, )<0; B 124, -64,~91, +31,~6p (a, —a, ) >

32a,-t,—t,) < T.-T, < 6p(a,—a, )+3(2a,+t,-3t, )

0,124, -6a,+3t, -9, —6p(a,—a, )<0, H. 3b 1, 16b

IRV US|

6p (a,—a, )+3(2a,+t,-3t,)
165
<ah _tc ) TL‘ _To
% t,—t,

MW Ny A e BT HOE WG B AR B G . AT B @R

6p(a,—a, )+3(2a,+1,-3t, ) < T

_T N7 .
16b { - o W5 e 8a, —6a,+t, -3, —6p (a, —a, )>0, H. R

8a, —6a,+t, -3t,—6p (a,-a, )<0, H.

= )3t =30) L=how v ey iisient iy A i 4%
FEHCR I | B EREIFHORIS . AT E . ARIELL LA | AT LA

R 2,34 A RZCEBEIFHOT A R B AR M7 T 1078 R M L AT R KA |
TR WA S T2 | B BRI TR B TP RO 5 00 | B i) F e P 5

G2 FED AE A I S TE U 1 o 3 S I e R % SR W 13 ) SR T e L
T —AE 5 B MG 5 P T AT B I 2 p=p (j=hlm=c ) (FRBUAE LA A WS 2 T 1 IR e
WIS A PR T EHEA p FUREERARA A RS AT ER AR B AN I AR AR H R p MR
HER BT LA pop LR A ST HIC S AL D SR W B A 1 20 70 SR PO MEE 30 15 i 5 R i e
2 TFIRE R A BB S T BT & BT pop UL H 0 B A R 2 T IO 2 25 AL
B X—HEYE T B A TR B P A IR 75 B T B a=AdA®?
I r=ATIA B AL 5 — A TR e T 2R R 2 A Rz | %I, AR SORE 7 I (9 434 (ol
TP 255 )R 2k (http : //www.ciejournal.org ) B 53 B TIE B vh AV HE 3 40 10 i %

R 25 I pop FEASEL B FEAT AT AR ATA R T AR BRI 1 — B 46 PP 95 07— K o

c

@ [EIREHE Ay A 2 e AR T 2 0 SC 7 X 12 280 67 U0 RIARE 5 P il A A R AN A B AR T A A By
R M ad AR
@ HEHENE Va,



L% H SR T AN R B TR RS AR B T %S

e T TG U X 2 R R

BE NS pop HLBERIT  1E p—p>2/a S ILT AR SCAT LA ] 3 2675 Al 2 B — 343, 1% —
IO RO B 24 B B E) A VB PR WS 7E B A MO B RE AR I, R B A R
(p) LHF BT ORI T R OB (o) R AR, LB F B T S T R IE 3 (o) B 1 2 1. 531 2 O
B, ELAR 0  HR R T 7 (AR AN, 24 Hee /N R B, FF RO & 0 BAS O 3 He e
N T A BB T HGE R ME NI S B MR SR E T A W R E | B -
R4 A, R R | P % L — B B ) TR P ROT &, T A — BRI RL, A 1
BB (A SEEEE | B AP P A VRS TT L B BRI RO VR SR B 2 7 BRI FF
HOT- 65 10 A R SR, I 7E A0 1 oh 9 B85 2008 A BT 4 BB | B B A B TF I, A 2 v 3
PO T AT B, AR E. R E 1E Y (0 50 A2 2 e R 52 4 — 800, AR SO X
S FURH T A8 LA 25 S F S TS MR

W NG pp HBE/N BVE pp<2ier (TS BLT | A SCT LI 4 3R A il 2 09 F 2645, kit
BT UL 24 B 5 A B P S I | 25 7R M B RE R () L SR 1 25 R B ME 3 (o) R 2 s 7
% VBT HE T A TR (a)/h 2 5, S 3 BB, AR A 6558 e T 1A
Fo/N, kP 3 R 4 AT RAKR L, 2 7 BRI AEE B i AR 5 4 5 225 SR AT ) 9, 4 5060
(e o) (B FVE YR (0,0) (B, RN E. ), REZAMET 2 7 b b (e 4085 6 3 v it 7 et
5 (B )T BRI () ). 3RS o S50 PRI I S5 B0 ok B SRR (o) K W 7

T 125 75 2K 1 £ B Rl PO 2 O TSR OR, 8K B, R B IR At AL PR JLAT 2 3,

A TEATE 15 TR R S IR TR T e T i A TS TE 5 R R S AR TR T A e T
3
6
2
i E, =
ik 4 i 2
# #
1
E
2 1
0 T T T T 1
0.00 005 0.10 0.15 020 025 1.0 1.5 2.0 2.5 3.0
HAS e 3 WA e 3
|t MR m(e,c) (0,0 ] |, mESE =) ~(0,0)]
E3 REHEI] (A BREEFN) B4 REEHEIABREEFN)
E: =3, Aa:0—30, AT:0—1, Ai=4, 1,=2, b=15, H: @=21, Aa:1—10, AT:3—10, A¢:3, 1,=19, b=0.4,
p:0.2, pZO.SC p:08 N [):0,2O
VORI 1 442 H VORISR 1% 2

@ G a1 P E, RRETEMTEL 2 PR B R A B
76



o B LM AE S 2017 £E 3

4. BEHE A BLEFEEHA

WIS A BR 2 et DA 0T [R) SRS | D7 5 SR IR A 2x e P SR BV 18, =15 FE AR AR SR

A SRR P G B 1-5,=1, [RIREHb 55 2RI DL 300k 0 503 15 8 B2l B s &,

OULERE) A B REE IS (B 1 R A B SRS 5, =0 F1 8,=0 SR HX R B A
& BE AT,

. o P(l 8h> — px1
PO, (108, )4 (1) (178 pxle(1p)xl

SR A ST RN (FE | AR ) B SRR 5, =1 A 8= 1 TNk R 1A
A SR R

N po, _ px0 _0
pg_hlm_o)_p8h+(l—p)61 ~px0+(1-p)x0 0
%{Jf@ i 2 5E X p=p (j=hlm=0) €[0,1],
A P SR AT LA i SIS Rl 5 0 A 1R 9 45 A SR s R

T -T, < 6p (a,—a, )+3(2a,+t,-3t, )

(1) —p>2 Lot EIT O 2a,~111,+91, ~6p (@, -a,)>0, H. 16b ;

o c

ué%%hiﬁ@ﬁ%w%%%ﬁﬁﬁ%ﬁmﬁﬁﬁﬁ

o 2a,-11t,+9t_ -6p (a, —q, -
6p (a,—a, )+3(2a,+t,-3t, ) 4
16b t,—t,

PR AR SCE N B @1 H-2a,-51, +71, ~6p (a, —a,)>0,

6p(a,-a, )+3(2a,+t,-3t,)

; Eji%“—Za, =5t,+7t,-6p (a,-a,)<0,-2a,-5t,+7t, —6p (a, —a, ) >0, H

16b
O )30, 730 ) T 20l g e S A AR PG B
Bl ASCEH K @A 2a-111 +91 —6p(a, —a )50, H PLH=4 ):3622"1”1' -3) 7; o <“’2bt )

P26 L2 1 84 4 S« A S0 B R BB B PRSI B 2o BT NG . ASCiE R B

(2) % p-p<2—o— bt HT OUR 24, +t,-31, ~6p (a, —a, )>0, H L. tT <6p(a’l_a’>§36§)2al+t"_3t°> <
h o c

®Wﬂwﬁfwm4m;ﬁ%mwg&;wmf%kmﬂ;;%%%wiﬁﬁ%%ﬂ@%%ﬁ;

e PR E A WS B I BN, A LI N B
6p(a,—a,)+3(2a,+t,-3t, ) T-T, 6p(a, —a; )+3(2a,+t,-3t, )
16b t,—t, 16b

H6p(ah —a, )+3(2a,+t, 3t)<T =T, 3(2(1, .=3i)
16b t,—t, 8b

@l R 6a, +3t, -9, —6p (a, —a, )>0, H.

; BUH 64,431, -9t ~6p (a, —a, )<0,6a,+3t, —

9 —6p(a,—a,)>0, I, 2 2 1) 2 SR A L A T

Pe B R B 2 B JFCE M . AT £ . @R 2a, 31, +. ~6p (a, —a, ) >0, H

oo ©

@ TEBIA R DL E Al 28 5% ) I (hitp ; //www.ciejournal.org ) A FF B 5 5 BRI TR B A0 X O p—p , T —Fl
%(h’,mp—po
77



L% H SR T AN R B TR RS AR B T %S

) 320,730 ) T (O g S A BTN B AT

W ARSCIO N B AR SR AT E

G0 3,24 A WGSBS AR B TR S TR G B Ak AR B R B BE S A A
2 TR AR S/ TS 4, B LA 1] T e B PO 5 7500, B A ) T BT ROT

T 2 —HE 76 A SR W IR A G 3 01 B X S5 R (0 15 SR B AR, AR IR
e AEATI 2 N EE pop A WG NG S — EIE FEF R, PR LAFF B B o7 o 10 £ 2 B
T 7E A 0 3 el | A e PR PAL T LA 58 pp AT /N R R 0 2 % o A0 36 15 1 49 i s 0
FTHREMRL %,

RV REHE A% S P 0 P X 3 HEAT IR, B0, TR S ARG IR pop AR, W pp>
20 (R, SR 7 SR TE B WAEE) A SH S SR, B R th B0 B B
o A1 B R O RSB B A T 5 2 250 TE T A 10T R I3 (o) 0 2 1%, K3,
ELRI B0 BT 7 AR/, 2 7 /Nt B8 A HBE B SR IF R B 1 5 313 1
B MRS EFEE T A W R £, M ¢ RR R AR pop KK, L S A 2 P
p-p HLB/NHOIE I Ak A L 2 o T A — B | B S B P & B B T

7 AR, EVFF RO 5 69 AR RS AR I o DR/ | BT T i PR CE & N3850 B

FER AR p—p LWEUIN A0 p—p<2/a 0 AR SCRT LARIIAL 6 iR dn il 3 A9 T F 8853, X — 7 iy 7>
Hr A 2 6 2R M, it B 3 B9 T AL, AR RV AT 6 £ & 9 DB HLE A 2 ELAS LI

LS 1 o 0 — A P 0 02 50 0 3 o B8 43— — b, 00, e PR X4 46 SR (B ) e, 28 L A 0
AN R A 3 R 24,41, -3, —6p (@, —a, ) >0 FRAFIT I

B, #H—F WA

h T E— 2 M LR A 2 B A S, T LA b B ERE A A v T2 B8 0 SR AR A | A S &b
B IUARREFT L, I« P B 19T R0 A TFHOF A 0 A 3 A& 3 £ p i gE 8y
o AT R RS DL AN 26 2 B

1. EEHELRRENER

B, 7R BT B B R L SERTE 0T 6 0 AR e S5 R AR IR B A SC IS BB s MR oF- 15 2 I
LW R UL AR SCT DU A B A ST M R AN, vl LR Sy 43 S B (A 1) i

FEERBATL b TFECR B A FHLERAE RS LR LR, X FHLAE R 5 AR
JE W AESP A AR AL, AW T PR LY RO R, 2014 4E 322K iPhone 5N 1.914 12
5, A #R 15.4% 1 Android FHLAS i 5% 10 1238, i A 8620 T 80.7% , B2 , 76 FiiE Jr
1f, P HLEY Strategy Analytics FIEUE W7 2014 4F 55 4 222522 /AR 5 AR e FHLH %
(3T 90% ., 3524 w1 3 B i A i 5 35t T °F- 5 S BOW AR T A8 A 2 AT Y, 46 B AR SR )
¥l iPhone Mania 2016 4 2 J 24 H 1418 , 358 Blancco Technology Group (BTG )2 H 44 &7 |
1E 2015 4F 10—12 H B R FTHL L A i 22 4 | ik 85% M L EE oK A Android HLFP 322 108 1Y

78




oY AR S 2017 £8 31

A TCARTE R i KRB AR R T B e £ 3 7 WA 7 R AR R T B e ) A

l?'ﬁ_;‘:
)j‘z
it
o 5
0
0 1 2 3 4
AR B A
(o,o)| AT, M m(e,e) (o,o)|
Es5 RBEHEI (AZR2EEHA) B¢ REHEIAZRZEFEHMA)
. @=55, Aa:0—40, AT:0—12, At:3, 1=16, b=4, . Aa:0—40, AT:0—12, At:3, =55, t.=16, b=4,
p=0.9, p=0.1, p=0.1, p=0.9,
ORI IR AEF TR IR AEE 2
*2 MBLBESFEHEFEEES
W f 3 ’“m .
Ik =
ik AN 8 (FHLERTER S BTG (F SR 22 W)
=] JERCE & (BB R B ) AT (R

ORI 15 e B

FLE R 15%, BTG KR8, 7E Android 8 Hr iR 32 A g (0 02 = B, LU EE ik 27% , Hak 43 5l
KA 219% BEFEE RN 18% /K 119% ML 8%, 1 H., R T 15 2 AN FHLAH R (1) FH
RS 22 L FHL) R AN AN BOAS B 5 R 15 2%, Ands SR CPU B R N A2 R B o
T ARG Sk | T BEARIE N T 4 51 F LAY AT AR B AR

FLU A BT 6 W 55 SRS OT- 6 19 BUAS O S4B AR &5 i) | L AS B A5 21— AN 2 1) 349 iy 45
B BN H )RR B B IR PR TR AN, A R ISR BOR TAEM 8 A O B A8 6T
B 10 [ AR AR IF O 6 00 0] 28 J8AR 2Z2 (8] (AT 2004 4F | 4 1 B0 — AN 122 9 4R AT HEA
B — BB IL 90 24T IRk i ELAN 1993 4R A% 12 R TT G R A B O i AR 4R 4
A&, EEHEER 1 TZ2RA8/PN—%, iELERIL s, FEENSRE R 5T
5%, 1M 75— H IR /RN E PSR AR T AR AT 45 2 80,80 JE I | BV 52 i 3% B 37 i 41 ol Xof ¥ /K
F it A B IR R B Y 809% , TV /R 7™ il A S8 FL I A Al P ) T 3 A R R E) 80%

FER O G R B L IR 2004 4545 S FTE SER B 7 405 4% ) 54 b B R Al e T
JRE 003 i (4 B 0 X AR TR B AT KA T ULARXT R | fE 2003 AFEZE AT R EBIRE T K4
B 129%—199% 247 W F0A5 | A 3k 26 3% H e >k 7 B85 B AR 11 3592 2, e X 3 546 1 Z A1
XA R AT HME 2004 4 3 H 10 A ESEDL 5t BB & T <06 T BAK 1 25 IEAF I B 20E A
SRIMT, 2004 ARV /R 76 E SEM A BOBAL T 151400, 58 @ K45 T HE ETF O G M.,

2. EAEEHEHNHEAELE

DL P 0461 - 22 J97 DA BRTF ORI 3 A7 5 SR AR I 5 | T2 DR FE 0 B A B AL S
T A A AL R ROR — JOr BRSO BRI o A R, — B B — Oy B R

79



L% H SR T AN R B TR RS AR B T %S

57 HIAT S A 2 B 2 1 T 1

S PSP 5 0 B D4R 85 (LS O £ 16 o P AR ARG UG 05 5 ) 23— 5 2
PV AR 0, 2 A RS PR PR SR WS I 2 th B IR X 66 (Al 2) i B R B B X B
SEAFAL 530, A SCIA R AR 11 SR 2RI Tl T e 32 45 0 A T R Oy LR [ k2
TR — A S R AR WD BE AR B 0 K K AT R A S ER | — ELK R LR 4
A5 BPL0% K Y T S A SRR (R L 7E — SR B TSR R R IR IS I T R e S AT RT3t
Yy DRI, F1 8K 22 07 (0 7T 8 0 00 90 T 5 — s SR BRI

3. EHEEHENFRTEE

HISEFF T £ 075 R U 3R 25 1 PP 65 ) BAS DA | LR R 9 W20 2 5 — 5 R AP OT:
B, TAT LU N A SR PR T RO WG IR R 2 4 (A 2) T B,

1 55— 7 £ 7RI A AR R 09 A8 A B PR IR 4, BT B 3 2k
S 1] i B o b 91— AR 1 B A LA 0 Ry ol T £
(4L T 0 7 O AR R P | S W B 2 7 T R AR ATl A A 5 B
1500 HHE AT Ml R R T A AR XA, SR, 58 85 B R0 4 R R 5
AR B A B 0 2 P TR HE AR AR PRI, e B AR TR HOT £ 10 SR 2 T R 4
PR, T E AT AT, S T B A A T U B T A A A — A L O 1%
A A P 3 45 R O A | 203 A P A R SR AR 5, 1T L | G5 70 0 8 S 4 A B O T,
00590 I 7 A AT, 265 80 T M T A A S (R R 35K R T £ 1 - A R T AT e
2 R S PR () 26 B T2 WA R MK U S5 45 73 TR SO0 T ) = 22 6 0 5 0 Sk ) 5 41
KRBT AT FESMRI R T,

ANE R

MR B Al & BT 6 AR T 2l T HES AR Al & e iy I R WAl A Al 22 )
B 3E G 5 G 1ER X RSN e g b, SR, BT & A F RO & 22 X045 BLSE - 65 10 4 i
g FEXFEOLT  DARTAIR A AL o A Aoll 7= & R A% B Be & &R B i BRAR 2 IS h I 2 05 A7
R o AR R SR AT FHBUAS G548 2 52 0 T U A ol 8 1 5 ST A T R e R 2R O sk — SR
MG BAKIFRAG LN BB A IR AR SO R G5 IR R W E—E M T |, iR K 170k
A B A F B I R R R SR R R A S i RO & R T S R K
109 e Jo s A R B OB T T KB A RUASBRAIS , RO B B U BRI R e
HCFEE -, 850 R I OT 6 Rk 40 8 3 O AR,

AR ST 32 TR X AR BT 6 S R 40— RO Y 4 T 2 T A R TN R R R
BT IR AR RS X WSR2 B 5 1 4518 FIVRE 22 1) 0 52 (o] RN R 56 SE DT IC SR, 3K PR 28
B0 A8 AL E 43 b B A 3l PR, FT DU B 2 0l i K 20T 6 3847 Ry A DG ZE B 58t 7T
DA 2b 0 AR SCRE R (R N T AT, AR BT A SR R E AR A R 5 X R SRR AR DR 2R
Trh e BB A e 3R S84 L YR T X LA DL 20 ol 1 el A0 0 e 8 TR A A F A AR

(5% k)
(AN PR, <23 3 — Al b3 7 80 3% s 1 B8 1) R 43 ). 45 R TRR2441, 2005, (2):30-33.
(2)4 e WAk, B i A TP ORI 97 & 905 5 P Bl P R R —— = WS R 5E). b B Tl 229,
2014(2) :148-160.
80




o B LM AE S 2017 £E 3

(3)Z4%, =W, IR GEA R AR ik 2 B U], b E A 3R 2= ) 2008, (8):127-131.

(4)Z2= | B BB, 25 0. BB 5L el )] P E TAkZ 3, 2014, (10):135-146.

(5)TEJBAE gk HEAR, S & 10 ) 25 17 3% “ - & — BURF " BUOGAY BT U0 98— ] LB B 48 A ARG 2 60 0 A )], P T
W&, 2015, (3):135-147.

(6)BR NG | JH 7 B, S /INWT | B, R ) 25 SR B8 N FF S 3 O & 105 L LS SR AE R GF & R A
HRF 2013, (11):432-439.

(7)E R R, Xk A ol A5 A 5 w56 B O 1 RS A 5
FHEE BT, 2006, (6) :186-188.

(85K WM | BRI, JFHY- 55 BT A BOF 5 0S8 I 45 3000 5 SR e FE1]. I Tk 25, 2006, (12) : 74-80.

(9)HR UL, PMIERG . <JETH QO oo 2% Z ik —— i TN 28 H 48 S 00 ) ri g M Be A )] P E T &3, 2013, (2):
130-142.

C10)ARBA. A3k G B A BN W) 5 S Rk B9 [ D). B FLK 2%, 2000.

(11])Armstrong, M. Competition in Two—-sided Markets[J]. RAND Journal of Economics, 2006, (37): 668-691.

ANGEAAE BT KMRW 75 2581 (1 18 28 40 41 (1),

[12)Bessen, J. Open Source Software: Free Provision of Complex Public Goods [J]. Research on Innovation, 2006,
(6):1-20.

(13])Boudreau, K. Open Platform Strategies and Innovation: Granting Access vs. Devolving Control [J]. Management
Science, 2010,56(10):1849-1872.

(14)Casadesus, M., and G. Llanes. Mixed Source[J]. Management Science, 2011, (57):1212-1230.

(15])Casadesus, M., and P. Ghemawat. Dynamic Mixed Duopoly: A model Motivated by Linux vs. Windows[J].
Management Science, 2006, (52):1072-1084.

(16])Cho, T-K., and D. M. Kreps. Signaling Games and Stable Equilibria [J]. Quarterly Journal of Economics,
1987, (102) :179-221.

(17)Economides, N., and E. Katsamakas. Two —sided Competition of Proprietary vs. Open Source Technology
Platforms and the Implications for the Software Industry[J]. Management Science, 2006, (52):1057-1071.

(18])Félix Mufioz—Garcia. A Systematic Procedure for Finding Perfect Bayesian Equilibria in Incomplete Information
Games[J]. The B.E. Journal of Industrial Organization Education, 2012,6(1):1-23.

(19])Gibbons, R. A Primer in Game Theory[M]. New York: Harvester Wheaisheaf, 1992.

(20]Johnson, J. P. Economics of Open Source Software: Private Provision of a Public Good[J]. Journal of Economics
& Management Strategy, 2002, (11):637-662.

(21)Kumar, V., B. R. Gordon, and K. Srinivasan. Competitive Strategy for Open Source Software [J]. Marketing
Science, 2011, (6):1066-1078.

(22])Lanzi, D. Copyleft vs. Copyright: Some Competitive Effects of Open Source[R]. Working Paper, 2005.

(23])Lemley, M. A., and Z. Shafir. Who Chooses Open—source Software[J]. The University of Chicago Law Review,
2011, (78):139-164.

(24])Lerner, J., and J. Tirole. The Open Source Movement: Key Research Questions [J]. European Economic
Review, 2001, (45):819-826.

(25])Lerner, J., and J. Tirole. Some Simple Economics of Open Source [J]. Journal of Industrial Economics, 2002,
(52):197-234.

(26])Lerner, J., and J. Tirole. The Economics of Technology Sharing: Open Source and Beyond [J]. Journal of
Economic Perspectives, 2005, (19):99-120.

(27])Lerner, J., P. Pathak, and J. Tirole. The Dynamics of Open—source Contributors [J]. American Economic
Review, 2006, (96):114-118.

(28])Li, L. Information Sharing in a Supply Chain with Horizontal Competition [J]. Management Science, 2002,48
(9):1196-1212.

81



L% H SR T AN R B TR RS AR B T %S

(29 )Miiller, R. M., B. Kijl, and J. K. J. Martens. A Comparison of Inter—organizational Business Models of Mobile
App Stores: There Is More than Open vs. Closed [J]. Journal of Theoretical and Applied Electronic Commerce
Research, 2011, (6):63-76.

(30]Mustonen, M. Copyleft: The Economics of Linux and Other Open Source Software [J]. Information Economics
and Policy, 2003, (15):99-121.

(31JRochet, J. C., and J. Tirole. Cooperation among Competitors: Some Economics of Payment Card Associations
[J]. RAND Journal of Economics, 2002, (33):549-570.

(32JRochet, J. C., and J. Tirole. Platform Competition in Two-sided Markets [J]. Journal European Economic
Association, 2003, (4):990-1029.

(33]Sen, R., C. Subramaniam, and M. L. Nelson. Determinants of the Choice of Open Source Software License[]].
Journal of Management Information Systems, 2008, (25):207-240.

(34Jvon Krogh, G., and von Hippel. The Promise of Research on Open Source Software [J]. Management Science,
2006, (52):975-983.

Decision—-making of Closed Platform and Open Platform:Analysis of Game of
Downstream Firm Based on Demand Advantage and Cost Advantage

GUO Guang-zhen', ZHANG Yu-lan®’, HU Ke-jia’

(1. School of Economics, Liaoning University, Shenyang 110036, China;
2. School of Economics, Liaoning University, Shenyang 110036, China;
3. Owen Graduate School of Management, Vanderbilt University, Nashville, Tennessee 37240, USA)

Abstract: Because of the rapid development of information industry,open platform and closed platform has
been concerned by more and more people. The analysis of traditional industries shows that the resource allocation
model of this two types of platform is ubiquitous in many industries. The study of the platform itself and the final
consumer is very comprehensive, but this paper will study the downstream manufacturers. In view of the number of
downstream manufacturers is far less than the final consumer, therefore, the “network effect”, which is get many
literatures attention, is of little significance in platform decision—-making of the downstream manufacturers. On the
basis of defining different types of platforms as “demand advantage” and “cost advantage”, this paper constructs a
dynamic game model of incomplete information based on taking the result of complete information dynamic
production game as the payment. The results of model analysis show that under the separation strategy, if the first
manufacturers do not follow the demand advantage to select the platform type, there is no game equilibrium. If the
first manufacturers choice platform type in accordance with the needs of demand advantage, the greater the demand
advantage, the more likely the second manufacturer tend to choose a closed platform; the greater the cost
advantage, the more likely the second manufacturer tend to choose an open platform. In the mixed equilibrium.,
when the first manufacturer always choose the open platform, if the high demand’s non —equilibrium path
probability is greater than prior probability, and the greater the demand advantage, the greater the cost advantage,
then the more likelythe second manufacturers choose to open platform; otherwise, the more inclined to choose a
closed platform. When the first manufacturers always choose to close the platform, if the high demand’s prior
probability is greater than the probability of non-—equilibrium path, and the greater the demand advantage, the
smaller the cost advantage, then the more likely the second manufacturer tend to choose a closed platform;
otherwise, the more inclined to choose an open platform.

Key Words: downstream manufacturer; incomplete information dynamic game; open platform; closed platform
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