BB AR S R
7 H I EAL RIS

[os

118K
R, W RA 610031 )

i

x
(BRREKRFE B

i

M OE HIREREON AN E AL RN P BB R, AR Sz F S i B A B RE T B R R KA )
AR, AFFT H AU S B R . Bt i R R B AR AR . AR R BB b s AL 00 X e e
WIS ARFAE FISERERON A G, I B 2B iR e 508 . fEE ROV R SIS, BiE S AR g, 2
T A IE T A R S A IR T FRNE, RS AL RN A AT, 1 B R AT A SR A R s 0 B AL 15
SR B TCIREWE o SERFRON MRS H A 5 B iR 0 B AL ISR A B AL B AE T B R ATHT S ARt e oms , (HAYH &
A T P Bmc 0 A% S SR 5 S AR TE G

KBRS, CERRRY, MURTTH, BRI

mESES F2723

1 SIS

AR, P4 MU Tl & TR, AT e 4 AR ALY, RIS ST, R RRAE AN M 58 4 v
T, A MU F AR A A 9 LS 22 S AL A o RS 2B R A R A2, 2023 1of
A5 I 45 LI 65 18 P R A T 136 355, P R TR HE R 3 83%. 0 — T A A R
Tt L VOIS TRALIINE =P & 1 R M 25 LR i M2 R 1 93%. Hirbr, Zear 2 B4k 305
AR, H e LG AR 46%, I W48 B SR R - 6 o BN, 2024 4RR)HE )
CHEPK ) A S TR 5 38 i A 1) 7 AT 1 o DL B AN S AN O BE R T Ak 1y A 1 2%
BT 2T, S Bk T A RIS o R T Y HAYE AL Al UL, IRy H E s
WIIZ B R SR AN T 2R, R H, I3 E RS B R TN AR 2 LR, R mAE T
DR W R s g . R, SUBLE E RN TSI 2P WE R, R E
foRmg . PR, AU B R W R H A RN T E AL, XA CREARIEALT IS
TERARA T AR B3 , P N TCE A RAT R 78/ B 1 E A SR i k. ST, Mg H

SESTIH . EEARPEEIES I FWH (71571149), WESTHAERIT %I E (2020-RK00-00179-ZF ),

IR RAEDE, VHREsCE AP GG, #d% . WS, E-mail: tdq1966@126.com

O 2022 4FEHFEAELISIATILATF IR, https:/www.mob.com/mobdata/report/154 .,

@ 2023H1 EH=REIT3 BAARBIE A, https://www.163.com/dy/article/I8O57L7H05383LOH. html,,

@ BRMEAE TG EA (2020 ML IEAITT H &R ), hitps:/Imtw.com/mzw/content/detail/id/202309,

@ ILEL, REfT—HEE LY X, https:/www.sohu.com/a/120114428 555689 7 qq-pf-to = pcqq.c2c&spm = smpc.content.share.
1.1591841725343KW4911Q,

77



78 FEARG M H33H

A Sy ) 285 AL €51 Sl ) B 250 2SN, ] T A AR St A SR — 1 HA IS R X IR

HAT, P B R EBORIE FZAREE AT SRR 5 sl o Rk, 5 B ik
o WA S AR S A DGR R I 28 s R TR (R SR 2 (IR, Xk, [ N A AR A
FEXT RGBT 73R i, Fan S5 R4 AL Ak A BREARR O3 AT T WA 5 R A Ao 3% o
3. Rong 0z FISF- & BNEHT T S0 248 U2 B 78 FH P BEPER g PR K . Amaldoss 255 M RRAL
JRAS iy E 52T 4% AR U2 3 R A AR . Noh™ AT H R /3T T 19 45 DUAIZ 25 e 1R XL
TG A A TR EAEDT, Cheng ZC W #8847 Ty AT BT ISR M T WUAZ
BT BGA S Moo o Y5 R TEANTR TR 15 35 H ARAZ A 22 5 A AR A R SRR T I 45 900
BE R AR, Li SN i i s BRI ST T ) R SRR 5 22 U R A X I 5 S
T EFE R, E SRS 5l i RO BSOS i S R R
ST e B A B A RS R o 25T DORBAE DU T 00 Bl E 2B W A 35 S 17 1 T AR e S A e g A
RIPRE 7 5 HIE U S & ik i Mds o) it S i SR g (R 2 )

AL B AR A A ST AR R AR R s RIS YOG, (R R S B
124 B S G 1A, FAR TR B OCE 2, i, —Ses Bt s iy H i B AL R 17 75T,
X SERIF 5T 32 A vh e B S R FL AR . 911, Kampani F1 Nicolaides! PWF58 & B1, HO 5% S8R 56257 i)
TE R AT 5 B AL 28 G dE B AR AL 0 H 5 1 W2 B 2 15 I ) 1) B 3R 51 F7 . Meeng il Hel™!
K2 S R AT Z AT B AL B | % T B 355 (0 %, AT e 7= A i Lee Z1MIBFSR R0,
HL S A T A B A T TR A S RN, R A S U TR . Franses! Wit T i
IR AR R B RS L BEET T 5 RS e S | B TN RS ALAYIE T E . NI S B
21 U LRSS — JF . Rennhoff A1 Wilburl 53 % B HL 52 _F ML) (4 45 55 A6 06 T 22 53 1 3R T3 9%
AR INVEAEANXNY B IBETE TR A R R A N, A AR R A A S F B A A Ak
B, I H WS ARSE L AR B TR 2 5 sREREES UM T e T BB AL A Rk, 15
AR ZI01E | SRALAL T N A A A S PERERS AR LY B A B ALRCR . B A TR A
SR T AL B R AL e, 5 2 POV B R R AN SO S T LR 2T I B AL
RWE AT TP o

PR EALRE S, ARSI 22 B R AGE BRI sZ 0, =B, XFR RN
RERNE, I OGO ERET AR [RI4T0E, X RO A S R BT T ) 2 RESE . BN, fE4r
flTi%, Wanidwaranan il Termprasertsakul ™% & T hns 08 i AEAE (O REAT R, 3698 126870
57 . AETT R ML Z R 2R o 53— Xue S22 HEAT AORIFZE 00 58 A T3 [ 4 v Y S RERL
REXT e E BT 52 o G5 RERIT, SEREAT O WO T AR AR R e sl JUHAER IR L v A
PR 5 kI o S 3 o AN, AR S P A E 28 & S A R R e B AR LR T
OIAT T AERAT N AL . BRI XURN R P MAAR 2 P B P M AGG B %, 383 T 2R B0
XA AN TSNS 5 T P RAZR AR AT 5 TR AR A OC R A5, FERI 8T 37, RS
PR S0 f 1 S S P Tk T R, A el S e SRR Y T A RO R H
P ) R A AR S ) A T SR R

T T A A SCER A BB A] DA B — 5 T, & THIALE 5 R T 5 SR W A R 28502 I i 4%
A P RE L T BRI RGN R LA, 38 S ) B T B B e [l R4y, X
WA 27 T A 3 RAR A T S SR Y BIE SR RIS IS 5 A 17 PO 5 S PR T s i) i 8 11
PRRTRIERDT T 2R Aol sEma A2 B R R T 50 . R T T SR Wl s S A DG, Rtk SR
A () SR S IR R B AT B S bR . 5 — 7T, USSR S AL R s i 2, (HE N FHIS



B BTN T WA B R T A AL SR ST 79

BRI TE U B AL SRS 1) SCRR G R I3, SEPrrb, X FAULE & Rk UL, 781y B AR R
I SR B A M T b AN T D BB, S DR O A SR M B i P 1Y H BT, g5 |
BEMAR. FIERNEM | EEBA GRS BA R EL:, NIl BERm R ES R s
H I E AN AR AE . At ARGEARSC SR, 2R R0 P R A T R B R R
HWLEF, MU 7 b G R A AR B e it . BAAORTE, B A RIS AR S | 5 22 1 P WA
H, A ANE3E I et — P9 RO 5 Bk, SR A s 2 S TH TP X H APk
FI, DT B AL SR B RO S DRI, 7[RI 2% R SRR A B A SRS TP UM RIS, 4858
AL A SRRV, Z AL A N FERLEE, IXCANSORS Ttz 5 7 ) R S DA v A 25 ) e A SR Ay RS
B, ST LS AR G 1) U5 2 R R S R I

YU, ASCAEFRAE PR R M BRAE SR b, 5 IS SRS P U e, gt
SEARIIIE E R H B SRRAAETY , SRT RO AN S B AR . T HGSE S ) K
G PR HE 1 I R S5 T R A AR . Rl |, PP RN 535 B R AT HTS e A%
W B AR SRR FUR ARG SRR 7 BE A5 AL SRS Z A AR

2 EARER

21 EAXRK

FIRT, ROZALIa & R AR ET Y A, Gl W ok — g A SR, eIl P 5 5 3
BIZTH. PRI R, PR Bt Frf Bl 2 WA o iUy H 3
{EMRS5, AP AR AT, =A%) &k () BT, At - e i a
A, (A S P b FoRZ ) . RIS, gt ss stk w Bk, Saos (M) 5
AN MBS REL, Nik, WAER—1 B, Rt il RgRE il T s . TR SR
A, M R

(1) A omZl, BEFRMIRARAAIZTH, EERREER B, , (W23 HEN A
p(@) o Mgy WZIE (1, >0 HAMRR), i@ B RERMRIEEL, WHEREE S 6, , W29 Hhis
ARG () . BRI, B4, <45, .

(2) Sebarb, th TAERTY B AARIETS , @8 Ra s sty —ErH i Ef . S, Riiad
RIS R ATTAE 0 A 0], 5 A& AR IE G 0.0, ], HbAr=0, o, 20, AEWIME
AR, SRS, AR ARSI S S o BB, O FLSE SR T 8. A,
B 7 B 2052 5 R X BB E AL AR N k(r) , IFAERK Y ¢ I 20 X5 TP R 2
nek(r) , Hh, 7> 0 WEAMAKNEER L, 6> 0 RN T, WITE ¢ 2] R E AL AGR XS
FHP 7 U (RO n A = [ eV k(z)de .

(3) BRI E R A BT, C , HoA T4 B R AR BN 20 ye[01]. T
W H BRI EAETENN (- 2)C o EEMATEE, SRR k() MEGBRANRA o(r) B

TR PRECRHE, 1Fiiﬁék2(r) =c(r), WH J.Lc(r)dr < ,C, jo c(rdr<(1-y)C.,
(4) HAET, 125 R7E R IH AR &8 % R CPM ( cost per mille, #:TURERMAS ) W o



80 fRERRG M F 334

Jra, BlEE ARG T A S bR P B i B S Al e gt . IR S A BT, AR
FH CPM Wk 5=, Az i LASAAS P T 50k A OB ) T 5 2%

(5) B\ TAE X HBA R B, BUREH PR B iR B e e 22 7. I,
B8 0() FRP Pt AR iR B T H , SRS TRl 00, . i= p,n o fE%EAH GRS 1>,
HE— 25 B P 2RI 514075 T [0,1] X ).

(6) SEhrvr, AT H i b 9 ERERON EZRBOVWE T B P i 2, F R0 5B
i 21725 36) RS A SRS 20 RPN R B 9> 0, FHBERAE 0.1, | BB, ¢ YIRS LA
2 HB RPN x, (0) , W ¢ P RDILA 2755 5 DR B A B EREEONN 9, (1) 5 IREAE 1, 2
¢ I 20 S SO 20 HI BB 528 x, (1) . W ¢ 220800 T A WG 12019 5 P a7 A 1 SRRSO
9(x, (1) +x,(0)) -

MRAE DL F R, niE I R 1 IS B R AN R BRI R ARG BRI T B R

1E[-ALOTRI[0,¢, I BX FE[0,8,] BE,
& U k(r) Rk (r) IEERTYSEP(n)

[ | |
—At 0

\J

K1 sE RSN E

SO R AT A ER 1,
x1 HSREX

75 £
B,/B, T TR e ST IR

20! W B ¢ AT H e i

a, FH P s R AN A U

10 GBI ¢ B2 B AR

a, FHPR) i ) Ut

f IEE R IR R e DA A et i)

At IBERILET H AR E AL I

1, BERILET H ZATE I E AL I

k(1) t W2 EALT AR EE

A() BB E LB = A I B AL AU

n BRI R AL

) AT

c HAEBA BT

x HAAR A TUATEN H R ATHT 53 L)

K T2 A S B 2 P L Al R 4 3T
a(t) FHPZeR

9 SRRV R

x,(0)/ x,(0) Wk PR ¢ IR 2 S 1% H ) U P
D,(1)/ D, (1) WS ST ¢ B2 S BB B P R




B BTN T WA B R T A AL SR ST 81

22 TEERSWH

EORTZ, @E Rk T h iz . b, R R As Bl T HE
7 A W EAR RN AR s F P 2T B SO . Rk, nIEIRZRAR 0() M A S E 217
AT E,(U) = 00)8, — a, p) + n A1)+ 9x,(1) . Hrtra, > 0 H P Xt B iU
HE,(U)=00F, P pPeWEIZT H; HE,(U) <0 b, PSSl ERAWEZTTH. 2 E,(U)=0,
a,p(t)—nA(t) - 9x,(1)

B,
TE ¢ I, A% 0(0) I #E 0(0) = 6, (1), 2R SE X H B0, SEEAWEIZTH .
T 0(t) T ¢ B ZIRTH ARG Z T HIHP2ERHE 0() <1, Kk, AWikse: BRZIET, MAWEZ T H
FPUHET0.00)] . WE IE2), SRR FAIP D D, ()= [ 400)=00)-6,) - K
B (6) A, ¢ I ZIETA 2 A 1T B RBUH P B x (), XEWRE, e NZIRET, MAWE % H
mmﬁﬁiﬁbﬁgﬂoﬁﬁ,mﬁ%ﬁﬂﬁ%ﬁ,%m%&%a%mﬁw@ﬁﬁ?ﬂm—gm]LMﬁ
1=x,()=00t) o F1-x,() 0, ()FRAD, (1), FIFHE B2, A PE T B P&y
L%U)=L;;dea)=1_%Kﬂ_fhpa)—ﬂza)—9%iﬂ

Moty BFZE, 328 R e S I B, Bl g, S SRR R G S R A B R e, T2
Iy 6(0) 91 P S B 1715 B A BUIAUT A E, (U) = 000, —a,n(e) + n @)+ 9(x, () +x,0)) . H
Hra, >0 AP S8R MEUEE. S E,U) =08, AP SEBERIEZTH; ME,U)<0H,
HPSBEAMEZTH. 2 E,U)=0, AI15HPERER A FEEAWAZTT B RHIC2E 5 45
a,n(t)~nAt) - 3(x,(t,) +x,(0))

B,
WEZT B P &R

T P A S AR A A 12019 B RTTE 2255800 0, (1) = o WHEUL,

(D

H6,(t) = o [FIELT SRR BL T B, AIASAE SR SR Be e INp 2, H 2

a,n(t)~nA) = 3(x,(t,) +x,(0))
B,

D,(t)=1-x,(t,)—x,(t) - 2

2.3 RIMRRSH

ASCKT H B ON I E R [0,T] , TEABUB T EIS TR T, ity B i E 1L miA Z i HoAtl
WANZ 125 R B bR R i AR EY N )RR . B AN TR 2 B Bl i, PR AR SCR
WY 2 B B sl AR

TE[t,, T BB, i E Rk RSB IZ T B Bk, 28RN ez B G s i A

i n() , HAEARBORNE 7, e kb, BEreRB0TE£m N
mwmzﬂm@%@&

n(t)

' (3)
st. x,(¢,)=0, D (t)=x.(t)



82 fRERRG M F 334

HFreR % (3) J2— DRI RE, FIRIBERITE [1,, T BrBoR S 2Rk 2 HARS R AE . H
AR RAER R ¢ 20 AR, R o BT AR R a() © SRIWEZT R
D, (1) B3z &R LLAAL S PE 1 B P 002 B9 Al SO 28 0 = F s B eE .

MR BRIE, EARRE (3 ) XN RS 2505 R K

H, =(xn(t)+4,(t)) D, (t)
% BRI TR AR 1 n(e) N R BRI — B AR

OH, KD, (1)~ xa n(t)+a,l (1) _0 4
on(t) B,
RAAR T x, (¢) FE X A PRIRAS AR 5 A, (0) Bl 2 I 2R %4
0H,
ln(t)__ﬁxn(t) (5)
A,(T)=0

Bearxl (4) A=l (5), SKREAT1Z5 B 7R SR 2 il AR &
B, (1-x,(t,) = x,(0)) + 7A@ + 9(x, (8,) + x,(1))

n (1= 2 (6)
1 t (B, —9)t-1)
AR AR A ) (1) = e o [ B (1= x, )+ nA@) e, FORAELIN B ¢ 16 20T G B

E EI/J %ixﬂ%)ﬁ Ho
TE[0,0, | BYBE, B ERR e 2T H o I, 3B RN E T B i b i itk
() . HCAE 0,0, | A0 [1,. T BRERFE 7, e dcfle. FAR RS 5 H

max 7, = J- p©)D,(1)dt + 7, (1" (1))
o (7

st. x,(0)=0, D, (£)=x,(0)
Hbrek % (7) AR RN [1,, T B B i) S A 7, (n” () AEINAL I Horbr, B eREGR R IE B
TE (0,1, | B BER I SR 21 B A RORIE , HARReREGERIR ¢ 200 A0, 2030 e i 20 o
¥ p(0) AT BLE 2 H B D, (1) I BRI E .
RGP ERIS, HARSREL (7)) X5 0 I 250 oK B
H,=(p(t)+2,(0)) D, 1)
7 BRI AS p (o) I EEI’JHWEHQ%‘" S|

oH, _ D (- a,pO+a,4 0O _ ()
() 7
ARAERE . (1) R O R BORAVERE A (1) Bk 028 A
oH.
Ap(t) = -2
D=0 9)
2, () =0

Az (8) Rzl (9), KA nI #3275y AR e iU iR DL A A



B BTN T WA B R T A AL SR ST 83

p*(t):ﬂp(l—xp(l));UA(f)+3xp(t) (10)
ap

(B =9)t-1)

Lfle (B, enA@)r . HRlE BB AN 0 2 H

HrpoREAE T X (1) =

'Bp
EHHPE.
1E[0,0, ) BrBe, & BIRZ BT R AR MEEHEEA (1, <[0,7] ). UL, 8 BRHETE[0,r, ]
BB P B AL AR k(e) , MEHAERRRO [0, 7] PR EANIE 7, SRk, BbReRETRIR A
. Wl o,
max 7, =,(p' (1) = [ K (0t .
stﬁnzkaylj“ﬁumﬂga—gx?

HARBREE (1) i [0.7] BB AN 7, (5" (1) SR A2 22808, Foh, BUMR Rz
R A 10 [0,0, | BB RER 2 B A A . BB AR ¢ I 205 0
FUR LRI Ee , FERSEE (1) X S sk
ff=z(mam—lﬁa)

B AR AR S W B AR N B ARSNGB k(0) R R B — B 461
OH,

o A (6)—k(t)=0 (12)
IRESAE & k() A HXS R PR AE &8 A () N R 2R SR R
oy 0o
o5(1) (13)
A(t)=0
Bara (12) f=l (13), SKREETZTT BAE A G s TGRS
K= |2=0C (14)

m

TE[-ArO)BrES, BRI AT R AR A . Dl , 36 85 RIIHrE 72 [~ Ar, 0] R EL A
FAL AR K(r) . BHCAERB RO [0.7] PR AT 7 koAb, I bRBRAT 5

. 0
= (K0) =3[ o (15

sn&uozkuo,%jlk%¢ﬁfs;gc

HARRE (15) 1 [0,1, ] FI[0,T] B Be e RN 7, (k™ (1)) SRV sRBZ 2220 0. Forh, B eeidiak
FNIBERIAETT B AATRTEY [-Az,0] Br BUHAERI B AL BARA , BRI REFR « W2 B AL A
WRIEEAL RIS, HAReREC (15) X R w3 i s Bk

H= i(f)é“(f)——kz(f)
T HAE R AT E A N BB SREE k() B R R B —Bi 261



84 fRERRG M F 334

oH
Fraw M) =k(r)=0 (16)
IR k() A HOGE L A AR AR B A(e) B A2 O 29 SR
; oH
ANr)=——
os(7) (17)
{/1(0) =0
B (16) A (17), KA AT R4 AT IR LB A B ABREE Ny
2yC

K(r)= [~2= (18)
(¥ o~

3 LERo

MRIGLL R BE A B, i R B SRR A B, EARBOA G R A B B e
Wi, LR E B A R . D9t R SCE e B B B E AU A B Bl B A
UREMREAE, FRRIHXT 2t G By R it —

210 1 7RIS Br, AR ELR (B2 9<9) ), 1 HEUE B B B AL r R n i Fe
% A EREROE S (BN 9> 9, ), 37 HEUE H BEE S A RS Imisg . e st bE, &
DL ek B WS 9% B B A5 A% B B N T A

HET: LR SR

458 1 KW, FREOHR/NRGE T E AR B ST B RIBE ST o RN B A
i, Hgy P R I IEROHAS R DI B AR RCR S80S W 80 o R, BEE S AL, 188
FIRLAFEEOR AR AT SR B - iR 98 s [z, SRR A I, s T P ik i IEALHIRERS 5¢
AR AL CR O M SR o R, B E AR AN, 3256 R s A SR LA 0 A
XTI P A BRI M o ARG B8 B B, TCie s i BOR PR AR SRems, B WAL 2% B B A RN Y
BN, B BRI AR LRI 5 SR . PR B BB AL B I 2 B O S B P B A R4
PWEZTH, B T2 G Bt e tiss. o 7 Ws | E 2SR e AT H , 28 fhLE
PP S B R SRR O . £R L, AESEPRAYIE S B, A28 R R TH 3 SO
e I RE RIS & 8 B A EALHE) RE ) il 2 S C A R S B A SR

B AR AT R WA 9t B AR AT 8], JEE T, A3 A8 2 CIERIE AR DLRM 5% ).

Zit 2 ETHRERIE T (B R 9 <9 ), W50tk ARk m ] e w4 A i 1
INMHERT s 7EFRESOEGSHOLT (RWRE 9> 9 ), Wt 5 % 2 iR (] BE 4 S AL 2800 14 n
TR o

4538 2 KW, W G SR e o ) 1 B A R0 PR 56 28 52 B - BERUBL ARSI o 7 - AR L
BAR, EABCRMEE, ia N R R T )z, AR R, EARCRESY, mE RN
HER BT . FURIRRE , SRR MK TR, iz e LU o B A e B 3 H i s
ks (H5E 1), NIk, 128 RN R I TR LI 5 | BE 2R e 3BT B 5 SRR At
TR, 28 R AR B AL RIS S = 1 H AU A%, Ui, G258 Ry RN A TR e e LU
RENELNS /¢S ViR P~ o =y =S V0 e - B 25 VR = ey VAL S A N 26 [ L 7 ¢ L SR
BRI HL,  LASEBURITE A3



B BTN T WA B R T A AL SR ST 85

DA £5IE AT T HEAm I S AR A 5 N 2 I 2, DR AR i 1
SO A3 — A B S P ) R RGN )48, TG, RNt RO | S BBk i) K
5 F R AT e B ATRIE S W R 2 F L RIS e AT L C U2, 370
F AT O 2 P00 | 0 S A 15 AR I R A3 P 2 PR, L Bk By s 5
ERESOVAE R, B, TR E RATHTI R IR, AT ARG 3 IR LM 5 ),

B3 BERTEN HRATHIIORIEEIK N AC , H A SERES %

ghit 3 KW, (ER L RBULEA FIRAR R, S E Rt B RN, ARl O L e ) K
WHFRE. Bed 2, w9 LA, SHR A ER N G, I H R AR A2
SEREI . JERTET, 5 E R AT R (IR B A I P BV A R0, Wb, X
AN EFEEATIN, PP HOTR A R R PR AR R A 4 E A O PR, ST T
SOV PR, (LSRR AR B EL RIS 3600, 5 A ME TR, 4 B R AR R 1
SOV E R R RO B S MERRE . SRR, A (U 2 f 0 K B R A5 F R AR 142
RiREME BRI RIRCR . I, 5 E AT 2 FE R RERSON T

L b, ALGEEIORIEEUR . 5 & RITERIE T E R AT R S IVRIGRS , R T e RN Y
WO T RTINS S B LA et AR A8 A S T R
PO, R L GRS TSR A

TE15 F R AT R A AR M — B o A S T R AT AR S iems , 1)
TS 52RO B TR R o AT T A RS 4 CIEW RIS ),

B 4 SRS A TE T R AR BIRAR RN 2 C (- 2)C o FEE RO b

F<wﬁas<@);ﬁ%ﬁﬁ%ﬁ%aﬁﬁm%%mﬁmﬁ%ﬁﬁaﬁﬁﬁmﬁﬁﬁm<w[>%n
RO T (RIIE 9> ) ), FALTEAET B RATHTI R AR NFAE H R A5 HO 5
%ﬁm<mf<%x

Lhifs 4 W), AL MBS H R ATINT IR A7t DR AR, T ELI L4 SR 5% 16 BB
SO BRI, 2 R A R T AT T A T RO, 35 2R
A SRS T P o1 A . SR PN, 7 BRI T, 3R TP RO oA L
R, 55 AR R A RS AP IR R A . AR T, S LI B P A
T I RATZ AT, WIS B R A A A KRNI 2 AR SATIT . 42 BRI, 3
SR SO B AR R . 7RI, 3205 R (R A T AUt H A2 0, DAFRA R Ff
DR RV AR P 25735 E .

G, S 4 OO HRIUR 3525 R NEARAR TSR B ROV 00 5 A T35 H A e £
SHIESMS . 7RG, S RO T H AT R G R, T R R I B K R
ROHEAR. BUABENT R (IR I IR B %, (A0 W P O T R B AT T
REONBE I, 3205 R A SRR (MR RERS RN , T F A B P B ARt —
SEMORF RO, (LI R, DU AR R, TR 1 FLRD

TG 3 AIAEE 4 MRS T, SRR H R AT AR IR (00500, DU BB %0
BRI . T AT AT ISR 5 CIEWL R ILHR ).

B S AT RS IR (K £ 1 REET & IR, £ =0; 7EERE
MBIET 9 WL, =T .



86 fRERRG M F 334

WILEE 3~5, Az E R R R U E R T, A5 H A AT B AL . AL AT
TET H R ATHIA 73 BRI B B AAT IR i s A IR, SRRl 5 A SR SR 5 Rl I 23K 2.,

K2 FHYNMEERRAELRBEHIIM

LR 9
1B E R R R L E AL R -
<39 =9 (9,’” ,3;) = .9; > g9
At AR AR A AR AR
Z* =1 >1/2 >1/2 =1/2 <1/2
{ =0 <T =T =T =T

13 2 WL WA T, S ERERONAR T RIS I, I8 e H A A S & 2 SR R ]
SR, YRR AR TIZBIE R, 328 R H A AR RS ERCR U AL s . ORI, 5L
LRI, BRI P R AT e R s o PRI, 5 B A i ) B A X B RO A A Pt 2R
No FERXFPEOL T, B E RN G R ER, RN H A AR SCitE Ao, i pre e RBACR,
MR BB i P BUP AR s 4RO s B L e i B I, O P AP A T ™ A T — 2
Wi, PRI, 328 BT EAEY H AR S5 T R B AL ARG o R A RSN I B (LN, 328 R A
TR N — ECRIUCE AL SRR SRR 50K o BEAh, @3 2 I RENEE R, A FRERNE— i I,
KKV, EAR BTN H AAT S BRI BE LU BIR TR B AT BT AR L Be e i, BN 4SE 4.

AL, XA T 4598 5 FIS5ie 4 50N R R 7E 2 EORT—20, RNl T45e 5 2
ME AR 0 M BEXT 2518 4 BEFT RO AR AL AR i .

Li b, A0 s RISV . 5 HRAET A E A RN, 3z 8 R AL AN H A A
JE BRSSO REN  FARTIR 1255 R AR S AR TP A8 Wi A DR 2 A R B e AL S, LA
L g i 5 A TR0 IO AW i 5 B D LA (8 B A ISR o AR A S AR W X FH P 7 AR R T
THOLT , 35 H RS R E LRI U SR . Uy, 3255 Ry ZEf DR E S AT H R R D, B
E:Y) I PNEREZ FNIVE s 3 b QiR 77E BRI EE S 2 SN Th SN A= 2y € 8

4 LERIE

ARSI JEAERERN G OU T, WA A i o 5 UTZ 5 R S SRR, IS T R 48 U655 H
B AL SR )L BT 41E A 2 B R R A R 1 H IR T A BS 7R . OIRGEZNE 1~2, iz
B RN T HAE TS B - RE RN R o AR S RSO A P e B A% SR ot P (R S R 1Y H
M W5 e SRR B I () SETIT S 3 . UAb, a3 B R NS R AL SR XL B B BERRZ IR, I diE
SRR G BRI B ) R SR o S X R IR, J R AT DASE LS R RIS R EARREIR , DTS
BHEMRI TR ; OWRIGEEIE 3~5, EEARATGIE NI T, 128 R R0A BRI H 7 [R5
B AL TR RIS 00 Bl , DA DRBES AR AT A I B AR o AR 2 1Y B A i i B A 0] B o ey H kA
B I E AR A BT, N5 &N AR . 5 FARSLIRAR, 2B RN 2 R SR AZITH
RATRTRE AL A Lo AR RSOV AR R ARRIE LT, a2 R EE IO H R AR e R BB AL s . (75
TERERR, 188 RIEHE T H R ATRTA E ARSI, JoA08 A0 .



B BTN T WA B R T A AL SR ST 87

WEE A DU M AR A JiE ey H BB WA AN . 25 RKIa B R 705 | I
Gy, AW A MR H o AR — IS5 T, FIEEREINISE 1 M 25 U 75
FUR AL RN, TS 4518 W 28 A2 5 TR A BRARR P A8, (R M AT LB A 28 St A SR S b 17 5
PRl RS54

Z E X W

[1] Fan M, Kumar S, Whinston A B. Selling or advertising: strategies for providing digital media online[J]. Journal of
Management Information Systems, 2007, 24 (3): 143-166.

[2] RongK, Xiao F, Zhang X Y, et al. Platform strategies and user stickiness in the online video industry[J]. Technological
Forecasting and Social Change, 2019, 143: 249-259.

[3] Amaldoss W, DulJZ, Shin W. Media platforms’ content provision strategies and sources of profits[J]. Marketing Science,
2021, 40 (3): 527-547.

[4] Noh S. Dual portfolio management strategies of online subscription video on demand (SVOD) companies: a genre
perspective[J]. Journal of Media Business Studies, 2021, 18 (2): 132-153.

[5] Cheng XY, MuLF, SunY H, etal. Optimal pricing decisions for the online video platform under customer choice[J].
Asia-Pacific Journal of Operational Research, 2018, 35 (1): 1850002.1-1850002.21.

[6] VRS, FKEHM. MEPHUEE T S ERAEE T[] 2% 58, 2023, 32 (8): 207-213.

[71 LilJ, Gong SY, LiX. Co-opetitive strategy optimization for online video platforms with multi-homing subscribers and

advertisers[J]. Journal of Theoretical and Applied Electronic Commerce Research, 2023, 18 (1): 744-764.

[ Foota, A4k e N ASRE S I E H R RS AT, 5 B R, 2022, (2): 114-134.

(91 E3CHh, Tk, #0o, 55t R0 T IEAIE0T & 1Es IS (LRIt 7). B T RESA, 2021, 35 (6): 128-139.

[10] ZE7 K, WK, B E4 RSO0 N f I S AUE & i T BT [0]. B HIER, 2019, 31 (1): 147-154.

[11] 270K, EAER. 57 H A X I & 7 T SR s ma it 7 [0]. h A RS2, 2019, 27 (1): 143-152.

[12] Kampani J, Nicolaides C. Information consistency as response to pre-launch advertising communications: the case of
YouTube trailers[J]. Frontiers in Communication, 2023, 7: 1022139.

[13] Meng Q G, He Y Y. Prerelease consumer buzz: current state of research and future research ideas[J]. Journal of Sensors,
2022, (1): 2948653.

[14] LeeY, Kim S H, Cha K C. Impact of online information on the diffusion of movies: focusing on cultural differences[J].
Journal of Business Research, 2021, 130: 603-609.

[15] Franses P H. Modeling box office revenues of motion pictures[J]. Technological Forecasting and Social Change, 2021, 169:
120812.

[16] Rennhoff A D, Wilbur K C. The effectiveness of post-release movie advertising[J]. International Journal of Advertising,
2011, 30 (2): 305-328.

(171 M4, XNVEL. R TS P R Ao SR s ORI 6 SORTE O k], PR ERESE, 2017, 25 (10):
151-161.

(18] KEREE. FALHY H B AL AL ). M58 185, 2019, 3 (9): 48.

(191 E50 AT HEALHE QU RIS0]. AR, 2012, (9): 71-73.

[20] Z%. WALEN HEAA T ZAR MU T[], B SCe B, 2022, (11): 121-123.

[21] Wanidwaranan P, Termprasertsakul S. Herd behavior in cryptocurrency market: evidence of network effect[J]. Review of

Behavioral Finance, 2024, 16 (3): 406-423.

[22] Xue W], He ZZ, HuY. The destabilizing effect of mutual fund herding: evidence from China[J]. International Review of
Financial Analysis, 2023, 88: 102611.

[23] 4R, EEER, SRAUK, S5 BEAOMEROR SRR AR O E AT NI AL SR AT ], B EITIR, 2019, 31 (5):



88 FRRGEM F 33

254-266.

[24] HREEAL, EEPE. BRI FEIESD. BN SRR E) iR ]. EEES, 2018, 30 (10): 119-127.

[25] PR, RE. MMM B RSN R TE)]. 2B 58 E, 2021, 30 (6): 144-149.

[26] Kennedy A P, Sethi S P, Siu C C, et al. Cooperative advertising in a dynamic three-echelon supply chain[J]. Production and
Operations Management, 2021, 30 (11): 3881-3905.

[27] Machowska D. Delayed effects of cooperative advertising in goodwill dynamics[J]. Operations Research Letters, 2019, 47
(3): 178-184.

[28] Alaei S, Manavizadeh N, Rabbani M. Solving a two-period cooperative advertising problem using dynamic programming[J].
Interdisciplinary Journal of Management Studies, 2021, 14 (1): 141-161.

[29] Guo Z B, Ma J H. Dynamics and implications on a cooperative advertising model in the supply chain[J]. Communications
in Nonlinear Science and Numerical Simulation, 2018, 64: 198-212.

[30] LiuJ, Li C X. Dynamic game analysis on cooperative advertising strategy in a manufacturer-led supply chain with risk
aversion[J]. Mathematics, 2023, 11 (3): 512-535.

[31] Asdemir K, Kumar N, Jacob V S. Pricing models for online advertising: CPM vs. CPC[J]. Information Systems Research,

2012, 23 (3-part-1): 804-822.

[32] Iris D. Marketers await pricing alternatives to online CPMs[J]. MIN’s B2B, 2009, 12 (33): 6.

[33] Hodges J. CompuServe turns to CPMs[J]. Advertising Age, 1996, (18): 36.

[34] EAEDR, ZETIR. WP AR PO GESE . ks A I B ALD]. EEIFE, 2017, 29 (4): 91-97.

[35] Z=6M8, fREs, BRYS. CIRESE R MIZSHUE N 5 S BoR g sk ], HEEERS:, 2022, 30 (3): 230-239.

[36] HBWRXL, VALK, AT AFATHRDL . FHAAN SR L] iz kg []. EEIE, 2017, 29 (1): 220-227.

Research on Promotion Strategies of Online Video Operator’s Exclusive Program
Considering Herd Effect

WU Hao, TAN Deqing
(School of Economics and Management, Southwest Jiaotong University, Chengdu 610031, China)

Abstract Considering the influence of herd effect and promotion effect on consumer’s expected utility,
this paper uses the optimal control theory to construct a decision model for the operator’s profit maximization
problem, and obtains the optimal pricing of paid program, the optimal amount of free advertisement and the
optimal intensity of promotion investment. The research shows that the characteristics of the promotion effect
on optimal pricing in paid mode are related to the herd effect and further lead to a decrease in the optimal
amount of advertising in free mode. In the case of a high herd effect, as the promotion effect increases, the
operator is able to increase the profits of a program by extending the duration of the paid mode. Under the
constraint of constant total promotion cost, there exists an optimal promotion period strategy and optimal
allocation strategy of promotion cost before and after program release. It is also found that the herd effect
affects the optimal promotion period strategy after program release and the optimal allocation strategy of the
total cost of promotion in the period before and after the release of the program, but the optimal promotion
period strategy before the release of the program is not related to herd effect.

Keywords Optimal control theory, Herd effect, Exclusive program, Promotion strategies
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