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Abstract

With the rapid development of “people + content” as the core of social marketing, the product
promotion for consumer network is one of the key issues that enterprises focus on. Scholars’ ex-
isting research on it is mainly based on the diffusion model to achieve the maximum marketing
effect. However, it lacks a demand generation model based on consumer network, which can be
used for marketing optimization. Thus, a nonlinear optimization model for Key Opinion Consumer
(KOC) selection of proportion decision is constructed, using the Local Mean Field (LMF) method.
Finally, simulations on different consumer purchase threshold, and combination of unit product
profit and marketing cost are performed. The results show as following: 1) the smaller the ratio of
unit marketing cost to product profit is, the larger the KOC ratio is, the larger the company’s mar-
ket share will be and the more revenue it will generate; 2) when the unit marketing cost is higher
than the product profit, the decision maker should strictly control the number of KOC for appro-
priate marketing, and then expand the market share.
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G2

BEE “N + IE” RO ESERE KRR, HMHEREMNER=RET —RMVESRENHEZ
—. FENARAHAFEETEBEUEHEFEBREKR, SR UIBH T EHNRET I RE
PR 8 AR R 1) 7 SR = AR AR R Ay it 2SO A JR 38 F3413% (Local Mean Field, LMF) 7 VARG B <5 15 32 & (Key
Opinion Consumer, KOC)&W&BWJ%%H‘JQF%@@E%&@o 85, S AFEREWLRE, 4558060
P RAESEHEE REABITIHES . BFRRM: 1) BACESEE RAS=AFNE RN, SR
KOCEHBIHFI TH RETZ O M Inize: 2) BACEHIE BAR T = RAEN, REH T HIzH
KOCHEBHTEREEWH, Sy KHHmnH.
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1. 5|8

b2, AR A B ARERT R R R S E SR TR N SR, A BB R
PP R R, Lo R E O DR T e fe e A s, BLYN + AR AZORIHEAL
BB, dik, AT S8 % (Key Opinion Consumer, KOC)IX—#iffita. HFA|FHRENE
B BNETE, HES) AR, AR AR A I R B IS, AR BERIE 2] [3] [4].

KOC RE 15y 2005 HOKs 3 3 e e O RA SR B, A HEBNE 28 S o (R, b g R4 ) 3 7=
LI E SFNE R, FEHEEE KOC 2 oCHEZE, 1f] KOC MRa& 145 62 58 I A BUR T Wi P 615 B A&7 &
B Mk KOC 75 84T H— & A, i ~P41 8 85 A 5 3K 28 15 5LWé ? Domingos 1 Richardson [5]
R T E B S s R B ARSI R, BN AHZ 87 . CHERE” (6]
“ORFAER” [7]. H, T4 (Independent Cascade, IC)FE T Al 2k 14: % {f (Linear Threshold, LT) 7
e AR T2 NG BRI A8, S, BT XMAEEA, AR 7 KEXTHEN
B HIAH ST T . 4 Kempe [911ER] 7 IC AT LT ALY R {5 88 2B A9 W 5K i) @4 NP-hard, FH% 1T 1AM
(TR . SRIE KIS TR 10) 36 T4 00 LT #8Y, BBl fa 7 s (422 m /), $2th LT + 520 )
BRI LT + DAG 8% ZIBESE11FH1E T I P8 W4 e D, I 2 38 B s ()4 5 J0R HH A% Bk (R 22 55
KIZ, &1 LT RS A E I e H e, e &Rk B8 (diffusion and responding model), 2R,
HARFZELPRE 5, 56 et R H) B AR T IS 98 . EREE[ 1270 LT BARR 1 I 9%
TEM 25 HR I AH B sz i 12, PRFUIRIE G 5 7= BRI YEXT 020 T RS20 . Singh [13]48 H B2 B.3h7E 41
AEW 2 b AL RS BALRE RS2 7 77 T A RBEAEH, B 0 KOC B, #8 H T BHiok v B B2,
FESLIOUERH T HAE LT, IC BB E R . W52, 1C. LT SERn] 25 (8 2 & W 2% AR5 4 DL K 7H
B A B O AT, A A7 B A, (R I 5 R SRR RS S B AT TR S, ok sSEBAR I KOC
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A, ERE

BRI

Rk, ARSCEEA LT AR, 25 R8H 2 2 1A A [ 8 1) SE RME, A4 i — AN it KOC s B EL A3 A £
W E I R SRR, Hp, R R F3%(Local Mean Field, LMF)#EBUSR 5 IR = 45 B A1E
WA TP B LMF 5T #5 & 10°F 13 (Mean-field of Distance) [14], B {4 B4 5 2 1) o (8] 2H &5 1K)
I3, R B TERA IBUG FRAY , BRI GS € R BARJE AR S . JET Uk, ASC I 9 i g
B AR . B ST, —&, #7071 KOC Wl ~, a4 e At oo
o] @, If A KOC @AM i =2, S2MK LT BB AAE, AT B A8 145
T KOC #MUs BRI SE % o

WO R 5 2 9 EET LMF J5ik, # g Ul s A ik KOC e B EL AR Ab A A . 55 3
PNV B T SR BB A 5 R 7 TR AT B 3, S5 R 2R 4 e sc T B A S R .

2. EEE

FEN B 28, T 9 R S R 55 A0 e 28 3 WA AT AT O 4 AT Jar v W K77 i B0 9
BHCEEIER] m (m > 0), WA LA Sz, WG A B SEH 5L, Z AR RN m-threshold,
AR, MR T LT iRl ASCEETULAERRHLH], RILSH 28 W R M, 45 12T LMF [
PR SR IR, gk imgs R SR T 4l KOC e HXE AL AL R AR 2 R A A

2.1. HBEMERAE

PLSRANE T, AR LI IR 4% (Y R BB RN A, 5 TCARFE M s S5 M PE AR AL . Rk, AR
MHETIAREMAE[15]. BhRFBEE GV, E), A, vV ={v,v,,- v, } IRAHEE T N AEEE
Ho AT EPRERE DN R v, BFTH ISR B T R4 E S e S RN T REST . B, T
A DA DT 5 v, AR s i, BROARE[16]. A 7T EATE T s B RSFY R, a] 8 R AL R
NI R T EE, SRR SR ZBEN L _E A TR WRENLIEAT 1| IR T, RO 6
(11 )53 ~F-2213%(Local Mean Field).

X TR R B P 2, R AT A A AR, B TR A v, DRI A v, AL
SRR TR . BAKTT S, XT3 IA A, PR TR AR v, ARSI RS, wT Rhd s
A RO AT S v, BRI SR A AT S . ST G AR AR AT DA IR BN AR AL, RO A T A
FRT 5 v, B3 52 ma{E W] AN T G R AR AT R BRLtG, ZE ] G i P34 3k e i T3 e 172 LMF
AL R R

BEXT RS RIH B Tidy, WA N BRI, G T — R E B AR RN . kT, K
TRERN k RIL AN 7, i, A T(Ok) FEACRTY RO B A, T(lk) FoRTHRE . %8 BA TG
PREEM S8 (19775 mE A IR R TR HON 2 B XA R AL, Bl 7, oc k™ (k € N+,2</1<3) [17]. AL, v, R
T LMF, R v, A7 1E deg (v, ) MBJE, JEAEERE G P#BAMFE S, W deg(r) BFIMER DA

0 kii +
=T (keN ,/16(2,3)) (1)
DY
FIED, 45 AR A ol HRAERES T, T
PR ( ( ))
T(l):w—l_, k€N+,/IE 2,3 (2)
DY
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AR, ER%E

2.2. KOC B {L R RIR R f3E

FEDLSEIE W37, ANV HES 7 i, 17 KOC (4 9 sl dT 47 (107 i, A BLEI 8, %™ dh e

TH 2 P 4 P RSB0 — PR PRI S, 7 6 I 300 P DR B 422 52 R S L7 i, SR L B

K. ik, EEHATY, ol BB T IR (0 < 2 <1) #BI S AEN KOC, 25 F Wil it .

Hit, KOC MIIEEEMM a(0<a<1)$EFEE g(0< p<1), TMdEKOC KIEKBMFKIAN o, BIRFF
EB>a o WZERRISE, 77 i fE BARR AT 1 A 2

0=pr+a(l-2), (0<6<1) 3)

DX AT 9 3 D SR SRR IR AL, A 0~1 A8 8 o, R V8 2 B EIWSEE DL 2 ¢ = 1 Fe A 2
v N2 HAR R RN BRI S s 24 @, = O FRARH 2 v, B S B A0 15 (8 B L3k, A kA
W SEAT A XRS5 7 R SRAS, A5 N R Y, 5 Xo 2475 5 v, HAR 57 5 O SE i) £
FIAE] m, WHIESE, ¥ =1; & HAET SO L AEERES m, Wy, REE EREZSRWE, f
Y, =¢, B m-threshold t%4. H EW[15:
Y, =1, XY >m, j=1.--,deg(i)
j

‘ 4
Y,=¢, DY, <m,j=1,--,deg(i) @
E@5Er T
deg(i) T
rm0) B ®)
[FE, TR S v S, WAEfE:
dcg(r) B
1—X=(l—¢r)~1|: Yj<m (6)

HT LMF, &G i=r F, MY, BAMERS G &Y 5Y, T R—RE, eAMERL. N
MNTPA j=r, BY, ~Y. %M, JRMN(GE~6), dia(1~2)Fx%N000E, f:

l—E[Y]:(l—Q)E{lreg(i)Yj < mﬂ

J=1

@)
o min{m—1,k} . ; ~
:(1—9);%(”) ZO c¢/E[rY (1-E[r))
deg(r
1—E[X]—(1—9)EH Yj<m:I:|
o ;:{m—l,l\} ®)
-t-0ga, S ey -e1r)

W E[X A1 E[Y] 53 AR 25 v, FIEAERNT 28 v 7E m-threshold FHEBUR M. R, XFT LMF if
o E[X]HRT S BB AR BN 3 T A K il
gkiii, 2 KOC MLIR LR ALEAY,
z= max {E[X]xpxN-AxNxc|(3).(7).(8),0<E[X].E[Y],A<1] ©)

LE[X]E[Y]
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A, ERE

Hor, p RACRLL G AT, ¢ SRACRALE HE AR, NIRRT BNEL 2 380 5 B AR IR A
Ja Al s o U A pR R 9) R s i KA AL A (N 5 AR 2 22), D HAZ Bt KOC JEHUELG A .
LS TR T] ARSI SV 28 2 i o, Al BGE 24 LA ) KOC 25 T AU 85380l » PASEBILE A Wi i e KAk«

3. BUMESSERSh

A5 FIFH Matlab SRARG AL MR, BSOS 8 SAR S FIE A R A5 SR e, AR
g Lo W B LA

HEHCN = 10°, HA g & BUETEEDN 1~10, BEERMWEED A 16 m-threshold HLHI T, m 7] B
R T B T AT R AL, HEBUETEEA 1~10. KOC WL g5 0.8, ik KOC MEME o A
0.01. AFTEXTE A SFIEKARHAEGHATIE, HIL, FIA7(7=c/p)EmBA A ST .
[FIS AR Ak 7 Fom, USRI SE R R 1. & 2 Fos.
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Figure 1. Enterprise marketing decision A in different combination of 7 and m

B 1. R 7 F1m REOEAE RS 2

K1 g TR 7 F1m G TR E BRI R . BRI S, 7 RS A s sER, Bl
FH W, AZHEN AL, Zr>18, AMBUEIFIESN 0. B, H1<r<148, 2
B m N 2B R, BEATFRIRG. MMz <1, ABE m M IEREEINEE TP, 7
HR, SARBE m B2 R, VH P 2 AR S RME AR, A 7R BN CE B ) B AR A o Sk
TR m ZHAL K ZE— B R, BRI R B E 8 ) FE R O & TRVER B P8 S L], DA A s A
TPRRE. T 1<a<14, ABE m B30 B 1 R R 32 B82S ) AR S, e Al (7=
an TR TR T RNE, ORI EE R

2, W2 AUAH TS m FHRAWEWTIHEER w. E[XIR z. &%, EXHREEN W
(W =(E[X]-6)/60)- -3 p ANy BEATE R PR T8 98 FLA e 58 7 15 500 17 3 10 1 S 20122
M ELX)E7E s B BUE A B SEHHEE, ) wnl LU, KOC 598 %% 3% B sh i B ie 71, 1A 2(a)
AL WO AR, BRIMAES, R >, m<3n. WEIENRE L REA R, Sk
BLr= T A s TRNE R, AR KOC B85 SRR we Hik, Wig2 E[X] (LK 2(b)), ATRAR IR,
E[X)HIZAEAL E T2 A RS . B8R, 7> 1, LRI SR A, sl w s DL shi 9 i
WwRe m<Uif, i AEMATHER A, BRI E w, B0 A= E By, 53
BURMM E[X]. e, MEAIEE 2 (LK 2(c)), HARMEA S EXIREBUHEE, %554 7z >1, mBh
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Figure 2. Marketing results of W, E[X] and z in different combination of 7z and m. (a) Promotion capacity W; (b) Market
share E[X]; (c) Enterprise revenue z

2. AE 7z 1 m TS ESETHIHER W, E[X)F z. (a) HEEES W; (b) TIHHE E[X]; (c) lE 2

g G BRI R G LT R

1) 77 A BRAS Ak B E B R SRR O, B B S R R b AR, 2 A R HET T A
T S A A I ARASBEAT B8 o R AR 98 T S BME BRI 0L, & FEIEH— € EL i) KOC
FRWEHES = i 5 S, BBl B E LT R, AR At .

2) 77 )T RRAS 5 7 R LN, b ORE E  EEAR TTOR H sAE nli as . 145
AT LA SR A 215 AR 5808 OX AN L B80T %, MR EIRTT &, FIME KOC 5H
Ha), UBARMBASI R E R E. AIERCE FELEIN KOC JFHET, IR RIS A .

4. ZRERE

FEBEE ELIC I PRI A e, AR T 3 W48 17 bt 2 B2 R0 . Dk, ARSI )i 9 T,
LA b HE) A 5 37 2as R i i HAR, #3 7 KOC IEH LB R SR DL AR AL o [, A it 3
J7RRAS S 7 A I 9 S B S A R T
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A, ERE

ASCHRIE AT, 52, FIA LMF J5iEME 12T 3 5 KOC Tl M2 JF rl i A T & ik
Mo aP B S SRR . o, BB AR SRR DGR, AU B B A, e BT T B K BE
77 M 57 S HET AN A S B R AR . WETE AL 1) P RRHETT A S 7 A BB, Al
IRE S A R4 R Oy BN I as s 2) 7 e A T b ANE R, Al I JEA RIS
B, PRI € FB K KOC W] AU B8 N AT Dy, RIS AN T 37 6 4 o

A J5 BT FT AT — D S 0 s PR AR B AT 0 2K, A e big B B T AT A AL, IR
LR HLAR R 2 020 R, BHUE LB R. ot A3t 7 iinh 24584 b (e, U5 E R
PSR, SRS M BAT SE PRI 2 SE SRR . FLA, BT DU FE AL RS HEE 4 T KOC 2L
ML S

EHEWH

T A SRR B 4 00 H (2019BGLO036).
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