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RESEARCH ON DATA SUPERVISION AND QUALITY
CONTROL DECISION-MARKING OF LIVE
BROADCAST E-COMMERCE FROM THE
PERSPECTIVE OF MULTI-AGENT COLLABORATION

ABSTRACT

The ecological evolution of live e-commerce breaks the boundaries of
traditional selling channels and meets the consumer's demand for
personalized consumption, but it also gives rise to a number of problems,
such as the depth of control of technology and capital over consumer
behavior, the overconsumption of recognition and credibility, and the lack
of supervision. This paper explores the data regulation and quality control
management mechanism of live e-commerce based on prospect theory,
game theory and so on. First of all, for the problem of false data governance
of live e-commerce, the game model is constructed with online celebrities,
live broadcasting platforms, government regulators and consumers as the
main subjects, exploring the stable equilibrium state conditions of strategy
selection among game subjects and the dynamic adjustment process of
game strategy; secondly, the internal evolution mechanism of the problem
of live e-commerce product quality regulation is explored, based on the

perspective of risk and value perception, taking into account the outside
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random interference factors The evolutionary game model is constructed
to simulate and regulate and analyze the influence of responsibility sharing
ratio, perceived value of profit and loss, and risk preference on the quality
control of product selection; finally, the differential game model of live e-
commerce data regulation and selection quality management is constructed
to explore the optimal control problem of live e-commerce data regulation
and selection quality. The main conclusions drawn in this paper are as
follows:

(1) When the use of false data brings lower losses to the online
celebrity, the willingness of the online celebrity to breach the trust and
bring goods is enhanced, and the frequency of the change of the strategy
selection of the more influential online celebrities is higher. When the
violation cost of using false data increases, the difference in the influence
of the Internet celebrity determines its sensitivity to different violation
costs, the higher the violation cost, the shorter the time for the Internet
celebrity anchor to reach the stability of the integrity bandwagon strategy,
and the easier it is to choose the integrity bandwagon;

(2) Excessive regulatory intensity is not conducive to the sustainable
development of the live e-commerce industry, and medium-intensity
regulation can not only significantly inhibit the speculative behavior of
netroots anchors, but also reduce regulatory costs. When the network

counterfeiting organization as an auxiliary regulatory group supervises and
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exposes the false data of live e-commerce, the willingness of online
celebrities to carry goods in good faith is significantly increased;

(3) The shared responsibility of merchants and online celebrities can
effectively reduce the probability of poor-quality products flowing into the
market, and the shared responsibility of online celebrities can maintain the
vitality of the development of live e-commerce while improving the
initiative of strict product selection. When the responsibility of live e-
commerce interests is vaguely defined, it is easy to cause product quality
public opinion problems, and the shared responsibility of merchants and
online celebrities can reduce the subject's illegal behavior due to fluke;

(4) Perception of gain motivates consumers to buy products, and
perception of loss has a significant inhibitory effect on the product
selection behavior of online celebrities and live broadcasting platforms.
Risk preference is an important factor affecting the value perception of the
main body of interest, and cultivating the risk aversion consciousness of
online celebrities and platforms is conducive to solving the problem of
product selection quality in live e-commerce;

(5) Decentralized decision making with return cost amortization not
only enhances the level of live shopping by consumers, but also motivates
merchants to increase the level of investment in the quality of product
production and reduces the probability of speculative behavior. Merchants'

product quality input level under centralized decision-making is more
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sensitive to the role of the shopping level influence coefficient. Under the
centralized decision-making scenario, merchants and online celebrities are
more concerned about the overall revenue of live e-commerce;

(6) Merchants obtain the highest profit under the centralized decision-
making scenario, while the profit under the decentralized decision-making
without return cost amortization is smaller than the profit under the
decentralized decision-making with return cost amortization. When the
revenue draw ratio meets a certain threshold, merchants and online
celebrities earn the highest profit under the centralized decision-making
scenario, so the return cost amortization mechanism is not applicable to all
live e-commerce companies, and merchants and online celebrities need to
decide whether to choose to share the product return cost based on the way
of cooperation between the two parties and the distribution of revenues.

Author: Hou Huixia
Supervised by Xie Rongjian
KEY WORDS: Live e-commerce, prospect theory, data regulation,

selection quality, random perturbations
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7?27}& A1—Cp A1—Cp A1—Cp A1—Cp
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% » }‘—!]' #& Ar—Cn Ar—Cn Ar—Cn A1r—Cn
(x) e Fe—Ca Fe—Ca Fy—Ceo Fe—Ceor
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PR G P 21 48 19 5 ) B & 7 PRk U

F(x)=dx/dt = x(U:=U) = hx(1 - x) {4 — (1- y)(1 - 2)(1 -

P) Ao+ (1= y)1=2)[r + (1 =)0 L1~ y)zm+ Cpr— Gy} (3-4)
F(x) XF xR, w#

F'(x) = h(1-2x) {4 —(1-y)(1A—2)(1—-r) 42 +(1 -

YA =2)[r+(1=r)0ILH1— y)zm+Cpr— Coi} (3-5)
R 43 7 R AR s P T 45 O 20 3 9 8 5 0015 7 DR A MR % b T e IR A b

A F(x)=0H F'(x)<0.
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HRIVRE TSI, WL R R R A RE N SR AR, HLSR =02
ke T REW 5T
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LEBUFE ST, %L, s ahlml, o SN %, =
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W, VSCEBBRE TS, BEEE R B s, ML
F= F (1) SR W 2 & TR E TS 7 B

(2) U IR0 1) SR e B Az e Yo bt

[ B AT AU 1 A W R s o U, RIE R

U:. = hx(Fz — Ca)+(1-x)(1—y)(m—Ca+n)h (3-6)

WA G R U, ., RIEAH:

Ui-:=xh(Fe—Ce) + (1= x)H[—r(1—y)Cor+(1=r) 1= y)(OH; = Ce2—e)]  (3-7)

TR MU, Rk A:

U=zU+(1-2)Ui-- (3-8)

DAL BORT B 0 T B B0 S 7 FE ik O :

F(z)=dz/dt =z(U.~U) = hz(1- 2){[x + (1= x)(1— y
N(Ce2—Ca)+(1—x)1—y)[m+(1—r)e—EH:)+n]} (3-9)
F(z) X T z:kT, w15

F'(z)=h(1-22){[x+(1—=x)1-»)]|(Ce2— Car)
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+(1=x)1=y)m+(1—-r)e—O0H,)+n]} (3-10)

[ B BUR ™ B SR AL TR e IR At a2 . F(2) =0, F'(2)<0.

Al 2: > rolif, BUFMEARITHIRE KGR BN MR s Hr <roli,
BUR IS BT SR S AR I o =ro I, FRE RIS E . o BE:
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, 00(r)/or<0, BILO(r) KT r RWHEE. r>rolf, O0)<0, F(2)|:-0=0
A F(2)]:-0<0, Mz=0BAHREN; Lr<rlt, 00>0, F(2)|--1=0A
F'(2)]-:-1<0, WMz=1EHREHE;:; Hr=ri, 0r=0, F(z)=0H
F'(z)=0, JCikufse ke 5.

Al 2 KW ZH S BT MR B R N, U R I 03 BR R
%, BWRE TR R, HAEBENE D PERE g, W SE RNk E 2
SARYY S PREHIRAE, WU KR RS R L], BENE A BRI S B
DS UM 38 T 1 I A e 7™ A

r r
N
A Zb)/f
o X
£ 1 \
| L
ot
L z2 Y y y
z z
(a) r=ro (b) r<ro (c) r>ro

P 3-3 BUR ML 0 ) M SRS L 8 PO AR A [

FRAE A 2, UG B0 1) M SR s PR AR 2 R LI 330 ey, v U4
FURRBUMEET] Te b W8 MR, Ve MARBURERBUR R & I E MR . 4
L= x(Cgl — ng) / [(1 — x)(e— HI_Ig - Cgl + ng —-n —m)] ’ ﬁﬁﬁfﬁ

Ver = [ [, 1~ (x+(1=x)(1=2))(Car=Ce2)+(1=x)(1=p)(m + n)] / [(1 = x)(1 = y)(e —
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Va=1-Va={(1-x)(m+n)+Ca—Ce—x(Ca—Ce2)InL} / (1-x)(e—OH;)

HEW 20 3 FH R AR 75 3V 98 A SR B 455 400 2R S8 3 S T BURT I )
SRS AL P W20 8 52 2R 94 2> {0 R ABCEa 5 5 VR B B v sl 9, X
T s AT 9 e 2 0 B DR AT bt B 55, RE AR FR A A N ER
PELIN ST i A G T e 5 8, N T4 &5 T I A K Re, BUR
FR ] A I RS R R G

RN HIBUR IS B0 e B A% I OB V., X AR 45 A G i)
ik e S KR—rmSEAI1E: oVl Oe={(1-x)[(m+n)1—x)+Co—Cer—x(Ce1 — Ce2
YInL]—(e—OH,)L'In'L}/ (1-x)*(e— OH,)' >0, BV AR 5 5k 14t Pk 5B
AT MR P DT M R R AR SRR R

HEV® 2 R WU A B WL B % r v 10 FH R AR B0 45 Ak e SR 1 4%
REIEMRRK R AE— D00 R REE 1 BRI g, 2 AL & Joik
FREVOREE, X PLL TR RS AT BB Wi 2k, MG O™ B G FH AL S 4 0E K
&, PICBUR IS AT BB e J A LH], M EE8ERGERAT v, SLERRE
Fy M85

(3) HiEkV 6 WE RIS ieE MLt

[F) ER A 15 AR S BRI E R N U, RIE Y.

Uy = hx(Bi—Cir) —(1-x)Cn] (3-11)
HRIERR AU, , Rk y:
Uiy =h{[x+(1=x)(1-z)(1—-r)]B:— Cr—
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=AM +rhG)(eTn+rhG+rQ" —(1—q)rzAS’) >0,

HEW 1 3RB: R SCHR M o o AR 52 B BT 6 A T ANE B T
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SR BRIEREmN. BT RER, MR E”SEZEEEM
FEREAR ST, 78 G RAT RS2 (0 UG T, Sy 7 190 JR G L A0 v 7= i )
BEME: MERTERRIRER, ZHTHBED SR, ALK
B IR P KRN B AL I R GRS BURMME G N, B B A, R
SRATU) T HAE e o 7

AL A 20 7 R P R e AR 513 1 A7 o,

S 1. WREHD TR X = (X (€)1 > 0} B T RE dX(O)=f (¢, X(0))dt+ £t

X(t))d axt) , X(to)=xo PR, AFAEIESE AT LR EL V(t, x) 5 IEHEL 1, e 1815 erlx[ < 114,
x)<cilxfe DU, EAAEIETEE e LV, x)< —pV(t,x), WITREZEM kN AERE
fEHRRE, M0 HAT Elx(t,x0)[ < (%) |xolf e, 120; FHFEERR YL LG, x)
> vV (t,x), T0HA Ext,xo)| > (%) x| e, =0 MG TEEAE kN RIS R
o HH, LV, x)=Vilt, x)Valt, X)f (8, x)+H1/2 EX(t, x) Vsl 2, X) o

MR 53 1 A% (4-20) ~ (4-23) ke & PEEAT H10 8

2. gExtEt4-20), 4 W, my=m?, me[0,1], y=1, W: LV, m)=f (¢,
my=2m*(1-m)[ rQ° ~Cmi+ bAM? +Cootg(1-b)(eTw+rhG)-(1-b)(1-g)r( O° —(1-q)
ZASP )+ otm® . AI1REE DA 2):

1) Q" >(1-q)zAS! , g=<[-1- 6> 2(1-m)( rQ" —~Cpi+ bAM? +Cro—~(1-b)r( O” -
(1-q) zAS" NW2(1-m)(1-b)[eTutrhG+r( O° —~(1-q) zAS? Y H(1-m)[ brQ* + bAM?
+r(1-b)(1-9) A8 1< (1=m)(Con=Cim2)~(1+ o )/2, W T 2 B B BIL 388 A0 7 R 110 2 figt

TR ERE -

2)0" >(1-q)zAS! s g2 [1- 0> 2(1-m)(rQ" ~Cpi+ bAM ! +Cpr~(1-b)r( Q“ ~(1-
) 28! N2(1-m)(1-b)[eTutrhG+r( O —r(1-q) zAS? ) B.(1- & )/2+(1-m)(Cni~Cin2)
<(1-m)(rQ” +bAM ! y+(1-m)(1-b)(eTwtrhG), W7 5 1 BE LI 16 5 FE 1 2 R
TR E -

R
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ER: 2 Vi(t, m=m?, me[0,1], y=1, W LW, m)=f (t, m)=2m*(1-m)[ rQ"
~Coi+ BAM? +Criatg(1-b)(eTotrhG)~(1-b)(1-g)r( O° ~(1-q) zAS! Y+ o*m* « 4
2m*(1=m)[ Q" ~Coi+ bAM [ +Co+g(1-b)(eTutrhG)~(1-b)(1-g)r( Q“ ~(1-q) zAS? )]+
o'm’ <-m’, EfENIEEFRE. BT 0 >(1-¢)zAS", Hitgs[-1-6°-2(1-
m)( Q" ~Coi+ bBAM ? +Cra~(1-bYr( Q* ~(1-q) zAS? ))/2(1-m)(1-b)[eTw+rhG+r( O° -
(1-q) zAS) )], i ge[0,1], Fr BA[-1- o ~2(1-m)( rQ" ~C+ bAM +Ci~(1~
bYr( O — (1-q)zAS? N12(1-m)(1-b)[eTw+rhG+r( Q“ ~(1-q) zAS? )] 2 0, fF1F(1-
m)[ brQ* + bAM? +r(1-b)(1-q) zAS" 1<(1-m)(Coi~Cuo)-(1+ & )2, A FL, 4
2m*(1-m)[ rQ” ~Co+ bAM " +Crotg(1-b)(e Tt rhG)~(1-b)(1-g)r( Q° — (1 - ¢)zAS” )]+
o’m’ Zm* i, FERkMRECAEE, BT O >(1-q)zAS!, Hitg=[1-0°-2(1-
m)( Q" ~Coi+ bBAM ? +Cra~(1-bYr( Q* ~(1-q) zAS? ))/2(1-m)(1-b)[eTw+rhG+r( O -
r(1-q) 2487 )], 1 ge[0,1], BT LA[1- o” -2(1-m)( rQ" ~Cmit bAM! +Cra~(1~
br( Q" ~(1-q) zAS NV2(1-m)(1-b)[eTwtrhG+r( Q° ~r(1-q) zAS] )] < 1, fEf3(1-
&2 )2+(1=m)(Co1=Cn2) <(1-m)(rQ” + bAM " Y+(1-m)(1-b)(eTutrhG), FFHIE .

il 2 R RIS ASE KR 12 ML AL ST, BENLICBN IR Rt RE
il HC AR 8 s - A e sl HLBEALIUZN SR BEBOR, I SRR E « i 2 5%
fE DR, RO R R S A R RARCR, AR R FRMMERE Y. H
R R YT, RZON VIS T dl, e, R Bl TR MR E
7o LR U K R - S BEHL P Sh 5 EEHF SR I NI, BORPRS EAT A%, o
I 7 X D SRS R VEoRE I B o 2T 26 A 2, RRIR K T e o ™
R B i A 2 22, BEAE TR IR BRI N, 7 X e 2% B 4 1 vy o
it o SIS RO AL 2 AR X 4 7 i S SRR P BT L R i S ) 1 e R AR
IR wh R, (B T A SR AR 2 750K, 7 KR A v o 7
RIS E VRS 32 2520 o

(2) ML EREGIRA AL E P B
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R @-11) A5 F(b)XT b R—Fr 545+
F'(b) = (1-2b)[~Co+ Cor— (1= m)rW* +(1—m)M?*
+(1-m)g(nTo+rW*)+ (1 —m)(1 - g)rzqAS”] (4-25)

] 1R 21 B 7 R Gk A IR R 26 AL T AR T RS 6 i L . F(b)<0 H
F'(b)<0.

Ml 3: Y nTr W —qrzAS" >0 B, # g>gi, WELLEFERRE T MHE %L i s
og<gi, WL ERIETRMEN: & g=g, DREHIERE R, HrhRE
@1=[~Cp1+CoH(1-m) M= ~(1-m)r W +(1-m) qrzAS! V(m=1)(nTytr W = qrzAS" ).

EM: 4 K(g)=Cro—Cpi—(1-m) rW* +(1-m) M* +(1-m)g(nTp+ rW * )+(1-m)(1-
2)qrzAS’ ), W nTy+rW*—qrz AS">0, W 0K (g)/og=(1-m)nTstrW*—qrzAS’) >
0, W K(QNFT gMEEREL. 2 g<aiiif, K(2)<0, F(b)p-0=0 H. F'(b)|s-0<0,
m b=0 HAEFaEt: 4 oa i, K@)>0, FOb),-1=0 H.F'(b)|s-1<0, N b=1 K
Hlawt: 4 g=a i, K(g=0, F(b)=0 HF'(b)=0, W be[0, 114 T ek

&, JCIAhE R e S
Al 3 R WL ERE N SRR 2 B BT G AR I IR . 2
B Qe H KM E N, MR IS S 2B BT G AT, AR
TR ORI, BIEMZL AR A SR feoe T i ik dh; HEIET S
e+ e AR WIS, O TIESKEAURIIE, 2L 3R K SRR AR 2 T DR AR I
AR 3, WL ERRRISIEFAIMAA B LA 4-3. Hrr, X3 Vi AR
L RR AL i R, XTI W0 AR IR 1 5 W A 08 il TR R

b b

(a)g=& (b) g>g1 (c)g<a&

B 4-3 [ 21 25 37k SR 3k F AR 7 ]
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L J=(=Cn+Cr+M—rW*+qrzAS’) | (—nTo—rW* +qzAS"), THHE[13:

Vi = jol jj[ —Coi+ oot M? + gnTo—rW* + grW* +(1— g)rzgAS" 1/ [M* + gnTo— (1
W +(1—g)rzqAS" dgdb =[Cr2— Cor+ M + nTs+ (Cr1 — Cs2) 1og(C1 — Cr2) — (Ch1
—Cn2)log(M? +nTs)]/ (nTo+rW* —qrzAS")

Voo =1—[Ch2— Coi+ M +nTs +(Cri — C2) log(Cot — Ch2) — (Con — C2) log(M +
nTo)]/ (nTo+rW* —qrzAS")

HEVS 20 DN 8 AR 48 ity RO 32 52 B8V 9% 2 1 o M B iy R B SR 45 2K 1)
TE[A) M o 2 O 21 3 4 0 8 0 it 2% RN BV 9 3 W 2 M B SR ) T AR LA 401 2R AL
ICHST, LT 32 30 P e i () R B PRG0S R 381 B A8 s it i SR () 4
PR I, PR b TG BR PR 1 o
WER: B nTytr W —qrzAS' >0, 2 Vi Xt (gAS”) R —Wriw T 4015 :
Vil 8(GAS") = 2r{Cra— Con + M +nTs+(Ci— Cha) log[(Con— Cra) / (M +
nTo)1}/ [nTo+r(W* —zqAS")] >0

R 2 KW SUEIIHEGIR X ML BRI SR £ L FR I
KB M EABARRS, Ml T AT MRS IR A (A BT A, A
AT EFERFER SRR E. GHERE D RE . Bas R AUCHE R A2
R, PO E R AR I, W AR (B SUR N %, Dy B AR R L 4%
1 ot 1) T RS 9

i 4. ExtR@4-21), & e b)=b*, be[0,1], y=1, M. L, b)y=f(t,
bY=2b*(1-b)[Cr~Cpi~(1-m) rW* +(1-m) M? +(1-m)g(nTp+ rW* Y+(1-m)(1-g)
qrzAS! 1+ o’ . T35t )KL 4):

3) nTyt+ rW* - qrzAS’ >0, g < [-1- o ¥2(1-b)(Cp1-Cro+(1-m)( rW* - M* -
qrzAS’ W2(1-b)(1-m)(nTy+ rW* = qrzAS’ ),  H.(1-b)[Coi~Cort(1-m)(rW* = M ¢ -

qrzAS’)] = (1+0? )2, WML ERERIBENLEE A T FR R A TR HURe e -
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4) nTy+ rW* = qrzAS” > 0, g2 [1- 6° “2(1-b)(Crr=Cpi—(1-m)( rW* = M -
grz2S" WV2(-bY(1-m)nTot rWe — qzAS" )y H-B)[Cr-Conr(1-m)( M*

+nTp)|>(1-07)/2, WM ERERBENLEL T R Z AR

EB: & Vit by=b*, be[0,1], y=1, W LVt b)=f(t, b)=2b*(1-b)[Cr2~Cp1~
(1=m) rW* +(1-m) M +(1-m)g(nTs+ rW* ) +H(1-m)(1-g) grzAS’ 1+ o°b* « 24 2b*(1-
b)[Coa=Cor=(1-m) rW * +(1-m) M} +(1-m)g(n T+ rW * Y +(1-m)(1-g) qrzAS’ [+ o*b* <
Ry, B kB REGRE . BT aTytrW e —qrzAS’ >0,[A L g<[-1- o7 +2(1-
bY(Coi=Crrt(1-m)( rW* = M3 — qrzAS? N2(1-b)(1-m)(nTp+ rW* — qrzAS’ ), 1M
g€[0,1], BT PA[-1- & +2(1-b)(Cp1i=Crot(1-m)( rW* = M? = qrzAS” )/2(1-b)(1-
m)nTy+rW* = qrzAS’ )2 0, fEAF(1-D)[Coi—Crot(1-m)(rW* — M — qrzAS’ )] > (1+
)2 A, %4 26°(1-b)[Coo-Cor—(1-m) rW *“ +(1-m) M & +(1-m)g(nTp+ rw * )+(1-
m)(1-g) qrzAS/ 1+ o’b* =Zb* I, Efft k N5 taE, BT nTtr W - qrzAS" >0,
I g2 [1- 6 2(1-b)(Cra—Cor=(1-m)(rW* = M — qrzAS” N2(1-b)(1-m)(n T+
W = qrzAS" ), 1 gel0,1], FrLA[1- 6” —2(1-b)(Cro=Cpi—(1-m)( rW* - M? ~
qrzAS! WR(-b)(1-m)(nTp+ rW* = qrzAS" )< 1, R 1FA-b)[Cra~Coi+(1-m)( M{

+nTp)] > (1-07)/2, 1Fik.

a4 L WAL ERE IR E RIS IR T 2 SR I, IR REAE SN S RE
WLHRZ 50 BE G 0T R AR A o 6 2 A 3, L BB 2 K T B A4
SRR AN R, B R TR AA I, ELLL IR AT N R SZ B LI B R 2
TRCU, W ELRE R R RIS, RS I RN — 8 RS SR EUH
PG, WAL R T T AL e A SRAF AR T SRR A, BEAL I R
KI5 R KT T 5 B AR i AR 2 22, O T 2 43 AT ) SR P bk A, LB
WUHR BB BE XS 2L = RR 52 55 . BE A ELRR B AR, BURT B 1T i) g AR G
ME AR BB MRAT N, IR A ER AN REE I, SRR
B BIRAE o E 2 b T W (R T R R ek R P AN AT T M SRR LI B
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M 2 = 36 TR A o R
(3) HAE TGz Rmsiae o
H0@-15) 7 51 F(g)*t g R—r S 545
F'(g)=(1-2g)[m(C:—C)+(1-=m)1=b)(C2—Ci+eTu+nTs+ AR")] (4-26)
FAHEEFETE™HEEAIMELTRESIRES LI L : Fg<o H
F'(g)<0.
RNTAEF Al EARM e kN, BAKR—/KME, B C-C+ AR’

+nTyteTn> 0, WEIRBUMNKE AL fTicam KT 8 A
50 Hm < molf, HIFVERET™HRWEE: Zm>mlf, HIETE
FETRARMEE s Zm=molty, ARERERE TS . HABIME mo=(1-b)(C-Ci+

AR" +nTy+eTy)/[b(C1—Ca)+(1-b) AR’ +(1-b)nTy+(1-b)eTn] -

EM: 4 S(m)=m(Co-Cr)+(1-m)(1-b)(Co-Ci+eTwtnTy+ AR’), H Co-Ci+ AR’
+nTy+eTn> 0, W aS(m)/0b=—(1-m)(—~Ci+Cot+ AR’ +nTp+eTy) < 0, L S(m)AKT
m R E . 24 m<moBf, S(m)>0, F(g)le=1=0 H.F'(g)|c-1<0, W g=1 HRE
PE: 2 memo BF, S(m)<0, F(g)le=0=0 H.F'(g)|c-0<0, M| g=0 BAFEME: 4

m=mo B, S(m)=0, F(g)=0 H F'(g)<0, W ge[0, 13T RE, Tk

el 5 R EART GRS I 1R B T S PR PR O e T
BER A SE R PR 27 SR BRI &7 i R B, EfR a8 T
AT RRF, TR I ZE, i IS IR IR m s A SR F Rt
HR R BB, AT R, BT a8 I R K.

Ryl 5, B85 RISIERKMAAEILE 4-4. Hr, X Vg 0RE
B e E OBER, X Vo REERH TG M EE IR . 2t HA15:

Va=[ [ (A=b)(=Ci+Cat AR" +nT+eTn) /[D(Ci— C2) + (1= b)(AR! + nTs+ eT)dbdg
= {—Cl + C2+1Rf +nTb+eTm+(C1 —Cz)[lOg(Cz —Cl) —log(—/?,Rf —nTh—eTm)]}/[—Cl +
C:+ AR +nTy+eTn)
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Veo = {Cz—C1+/1Rf +nTb+€Tm+(C1—C2)[10g(C2—Cl)—log(—/lRf —nly—

eT)]}/[C:—Ci+ AR +nTy+eTn)

(a) m=myq (b) m>myg (c) m<my

K 4-4 BT 5 SR I FAR AL ]
R 3: BT &R W MR BEE ™ M I AN 3R = T B AIR, BEE
X e 2R 2 FR A S S N4 v o 2 ELAE T B R U I AN B
ELART & A% R BRI B ™R S AR R, B3R T 6 s
BB ZEET G X S AR ™ dh K 7 2 58 F 18 dh 32 R0 A% 31 AL
i, AR R AR

EH: H G- CH AR +nTytelTn> 0, Vg XF Civ (eTwtnTp)3K—M 55045 :
V! OC1=—{(eTn+nTo+ AR")log[(eT+nTo+ AR") / (Ci—C2)]+(Ci— C2)(C2— Ci +
eln+nTy+ AR og'(C:—C)} / (C:—Ci+eTn+nTi+ AR") <0
Vel deTn+nTy) =(Ci—C)[(C2—Ci+eTn+nTr+ AR")og'(nT, —eTn) +log[(eTn +

nTh+/1Rf)/(C1—Cz)]/(Cz—C1+eTm+nTb+ﬂRf)2 >0

R 3 RW]: EHRRT O M SIS B B R . 2 8 AR B =
I, EART G W T & R A, ME LA B E UIROR, R R RE
B LT o X 7 2 P21 F A S0 A 10 32 w0 n 7 Bk 5 I s, BT
B R R SR s, ERE KNSR A BRI A . Bk,
R ELAR T 5 W A A A A T BB TR e LR B A R R
fre gt LR R R AL R B A B

i 6. frxtR@-22), 4 T, 9= ge[01], y=1, M. LV, 9= (,
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2)=282(1-2)[m(Co-Ci)+(1-m)(1-b)(Cr-Ci+eTtnTyt+ AR’ Y|+ 0°g* « W[ 1551 5)F1
%AF 6):

5) Cr-Ci+ AR’ +nTy+eT, > 0, b 2 [1+ & +2(1-g)(m(Co-Ci)+(1-m)(Ca-
Ci+eTtnTi+ AR ))2(1-m)(1-g)(Ca-Ci+eTutnTy+ AR" ),  B.(1-g)m(C1-C2)=(1+
o’ )2, WEHEF-& PRENLIE G T R 1 R I R AR HAe e

6) Co-Ci+ AR’ +nTwtel, > 0, b <[ o ~14+2(1-g)(m(Co-C))+(1-m)(Ca~
CrteTutnTyt AR ))2(1-m)(1-g)(Co-Ci+eTutnTy+ AR"), H.(1-g)(1-m)(eT+nTs)-
(1= CrC+(1-g)(1-m) AR = (1-07) /2, W ELHEF & (K BEHLI AL 77 B2 Y
LRV

IEM: 2 Vi, 9=g* gel0l], y=1, W LI, g)=f (1, 9=2g*(1-g)lm(Ca-
C+(1-m)(1-b)(Co~Cr+eTutnTi+ AR+ 0°g° o 24 2g8%(1-g)[m(Ca—Ci)+(1-m)(1-
b)(Co-Cr+eTytnTit AR+ 07" <-g I, TR k rig¥ifaE. T C-C 1+ AR’
+nTpy+eln > 0, I b2 [1+ o +2(1-g)(m(Co-Ci)+(1-m)(Co-Ci+eTptnTy+
AR” W2(1-m)(1-g)(Co-Ci+eTytnTy+ AR” ), i be[0,1] » BT LA[1+ o +2(1-
Q) (m(Cr-C)+(1-m)(Co—Ci+eTtnTyt AR” ))/2(1-m)(1-g)(Co—Ci+eTwtnTs+ AR ) <
1, HE(1-gm(Ci-C)=(1+0")2. FFE, * 2g%(1-g)[m(Co~Ci)+(1-m)(1-b)(Ca~
CrteTutnTit AR+ 0°g’ =g i, FM k A ke, BT GG+ AR
+nTyt+eTn > 0, b = [ o8 -142(1-g)(m(Co-Cr)+(1-m)(Co-Ci+eTytnTs+
AR N2(1-m)(1-g)(Co-Ci+eT,tnTs+ AR ), i be[0,1] » AT PA[ o —1+2(1-
Q) (m(Cr-C)+(1-m)(Co—Ci+eTtnTy+ AR” ))/2(1-m)(1-g)(Cor—Ci+eTwtnTs+ AR’ ) 2
0, fER(1-g)(1-m)(eTwtnTs)=(1-g)C1-C2)~(1=g)(1-m) AR+ (1-07) /2, FHilE.

6 KW]: HWEKM SN, EIET GG I AR EEROR,
BEE I ] AOHERS , SRR T RA I . ELRR T B AT NSRS BR 1 2 2R
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O R EEM, RO ERAT N EE ST BRI 2
PURBN SR E T BT G MRS U, BEIET & % 8 1 RE R, 24
SRFAF O)BF, ELFRT G I I A TR v DAHRAR MR A A R A M, BT

AR . HERRT S IR AT BT, WAL E R B AT A
RPN, AT BRI SRR R, s 0 A T B R A
DR FEWE 71, BRI 07 e J) 38 M8 = R AT BB I L 1%, PHLAS B R H R Rk K
J&.

(4) 74 o W JR SR s AT Mo i

A @4-19) 50 Fryxt r SR —Br $145:

}

F'(r)=(1=2r)[m(f* - C)+(1-m)(1-b)(ghG - C)] (4-27)
[RJERTH 3 T S RS A TR RS DA AL . F(r)<0 HLF'(r) <0

frel 7: 2 b<bo I, THIRERGE T AL s 24 b<bo I}, HFEIRET
W SEF2 s 24 b=bo B, ABERAER E KNG . HABIE be=[(1-m)ghG-Cytm

S V(=-m)(ghG-Cy)o

WE: 4 Z(b)y=m( f*~C)+(1-m)(1-b)(ghG-C,), 0Z(b)/b=—(1—m)(hgG —
C)<0, W Zb)yhkT b BIRREL. 2 b<bo B, Z(b)>0, F(r)=0=0 H
F'(ry|r=0<0, W =0 BHEREM;: 2 b>b B, Z(b)<0, F(r)==0 H
F'(r)]r-1<0, W r=1 BFREM: 2 b=boi, Fr)=0H F'(r)<0, N re[0,113

AFREEIRES, TiEIh e R SRS

AD b b
I Vrl
///\\
/ \\ - —
\74 V. e f / g
/
/ Vo
% r r r
(a) b=by (b) b>bo (c) b<bo

B 4-5 {5 93 SR e R AE 2 14
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il 7 FREH: Y A S R AR I A X A 3 B A A R B T
PEET o L R R A5 PN R B B, B I S I R A B AN (B AR
=, WS EB G YLl AR R TN ARSI, Ol T SR S %
FIABS RGN, W SEAKEE W2 FRAIK, BEAE R JE L, SRS & F80E T AW
S

AR 7, JH % E RSB ARA R L 4-5. Hdr, X3 Vg ARERE R
T, X3k Vo ARFRIH B AL, 1H5 A5

Vio= [, [ [(1=m)hgG +mf* — C.1/ (C. — ghG)(m ~V)dgdr
=1—(Cr— f)m(log(C. — hG) —log(C.)) / (1- m)hG
Vi =(Cr— f)m(log(C-—hG)—log(C.))/ (1- m)hG

HEWR 4 TH OB e BRI S 7= o L 6 52 B T K B AL o O 7 o ) R R
A R ENME IS m o 2R PR = o B A, T O I S U AR SN
ER . TRESASE TISE 2 o 25 SOk B (MK o = 7= i, V8 238 W SKE =
i PRI 2 BN B AR, SRS AR T AN K= i o

WERA: HH S L P IR Vi, X ms O R—Br e S 1S

Vol dm =—(f* —C)log[(C))/ (Cr—hG)]/ (1-m) hG <0
Vol f“ =—mlog[(C) / (C-—hG)]/ (1— m)hG < 0

R 4 K. RRERRMEERES M, WHRENTE. AP 5HEE
ARG BRSPS U e B RN B A mr, P2 X YE 2 I 5] T
K, RBERRE T SEF= 5o B SR PRSP AR BT & /= ah I, T8 2 3 T8 S 72 i 1 40
SBFNMG I, T AEALERSR, R E A K. Hik, B
PR X PR o B v I 2R B e (e it ELRR P AT kA e nT RF S K R o

i 8. EFxfa(@4-23), & W, =1 rel0,1], y=1, W: LVt r=f(,
=22 (1-r)[m( [ -C+(1-m)(1-b)(ghG-CH+ &*r* « 1551 TYFI564%: 8):

1+ +2(1=)[m(f* = C)+(1-m)(ghG - C))]

7) ghG>Cr, b=
2(1-r)(1-m)(ghG - C»)

Hm(-rn(f*-

Ch=—(1+0")/2, WITH 9% F K BEHLIE 7 FE R F B ge Bokase
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8 ghoC < ZLH 0t + 20/ = C) +(1=m)(ghG ~C))] Ha-
" B 2(1-r)(1-m)(ghG - C))

Pm( [ ~CH+(1-m)(ghG-C)]1=(1-c")/2, WITH %% F HBEHLIE AL 7 FE A Z N A 45
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