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ABSTRACT

ABSTRACT

E-commerce celebrities refers to the "internet celebrities" who use e-commerce
platform for business activities and carries out marketing with the help of social network
platform. The economic scale of the business model based on e-commerce celebrities has
reached 58 billion yuan in 2016, surpassing the box office of Chinese movies in that year.
To discover and study the typical behavioral patterns of e-commerce celebrities on social
network platforms, tap the potential links between e-commerce platforms and social
network platforms, so as to deeply understand this new cross-platform economic
phenomenon, thus helping to evaluate the commercial value of e-commerce celebrities
and improve its social marketing.

At present, the research on e-commerce celebrities is still at the level of business
cases and qualitative concepts, lacking of quantitative analysis based on scale of actual
network measurement. For this reason, this paper takes Sina Weibo and Taobao as specific
measurement objects, carries out cross-platform measurement and data fusion, and
establishes the original data set of e-commerce celebrities. Based on this data set, it
analyses the social business behavior and business activities of e-commerce celebrities
on social network platforms and e-commerce platforms, establishes the business value
model of e-commerce celebrities, evaluates and predicts the business value of e-
commerce celebrities’ social behavior.

The main work of this paper is as follows:

(1) Write web crawler to measure micro-blog and Taobao platform, and form e-
commerce celebrities’ data sets of social network platform and sales data sets of e-
commerce platform. The data set includes 108 e-commerce celebrities' social data on
Weibo for 8 years and 4 months, Taobao sales data in April 2018, and the basic
information data of 46,470 Weibo users liked and reposted by e-commerce celebrities.

(2) This is the first time to construct a characteristic project to depict the marketing
behavior of e-commerce celebrities. Based on the social data set of e-commerce
celebrities, this paper extracts and analyses the marketing behavior of e-commerce
celebrities, including advertising behavior, promotion behavior and word-of-mouth
marketing behavior. Mining the statistical rules of the three kinds of behavior, based on
the behavior analysis, 35 marketing behavior characteristics and 4 daily behavior
characteristics of e-commerce red net are constructed, and two basic information

characteristics are extracted, a total of 41 social characteristics.

vii



B o i N3 /T e VA T

(3) For the first time, an evaluation model of e-commerce celebrities bonus sales level
based on social features is constructed. On the basis of the above-mentioned feature
engineering, a red sales model of e-commerce network is constructed by using random
forest, logistic regression, KNN and other classification algorithms, and 10 features that
can most affect the sales of e-commerce celebrities are found. The experiment shows that
the highest accuracy of the model can reach 0.83.

KEYWORDS : social commercialization; e-commerce celebrity; behavior analysis;

prediction; machine learning
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REEESCHT . PTEL, WeE BRI, A sl 2 F iR et

22 BFHSFE—EE

R 5T a2 DML NRBELZ KT 6. BT 780 FH
T A R TE I 2 IR A B, AL — LSS R FEHIHERE R 4, SRIEMI R B, 4
ORBE 2 _ESOA, SERCT Bt S i, SEIL 1 BHIEIL S R & 2009 B2B
P&, C2C Ff, 020 T 6%, HAPEIEZEMHEETGAEE. R HMA
EZ 2P

V) R LR X ORI, A 4E C2C. . 4348 $AL5E 2 Rl S5 e N
Mgra R ErE, kT E D LR T 2003 4 5 H IS, 5 W2 E RS20
HIP G -1 &, A E N P B0l 542, & A R 6000 751 H 24 2 V5 1) &
[l L ot ol 1 8 Ao, PR BT LAAZ 5 4.8 JiHF R
F 2011 FFJE, 6 E M 5 AL 5 B E L 2] 43.8 127, BON B 22 T R
Ek.
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23 HBIE=EINA

LR, N geEEAM AN AERZH, T BREEME. B rSE
dn AR AE PN R BE BB M AR 7 0. N DR el TH RN B BN LES
BTN, MR 5 AR REM AR A 5 S N o B RBARABL L S LT
FREIRIBE SR, N T BEEOROBIRAT . N LR BEROR EEA P> Bz
BReSA BB L K ARG5S, AT BB BR Plasz>d 2 1]
LW SR, WG MRICMEIEE R EEZ TR BRI RES Y
Pkt i 2 AR AU N R 52 204708, EE M TIHARZRG - Hlds sz I m] LUy o3
(e 7L [ Vi) SR 5 g P MR I AL, IS TR 0 A S P 8 ) o SRS ) R PE AR A 4

2.3.1 3rZEFaEY3

B S >3 Hh i) [l U e i o A\ A B 5 i AR R D T AR R (R TN [, R4
it A B D PR 8 A B T i) R 7 DS 1) M 2 TR RS AN [
VA H R AR B S G, T2 IR0 H 5 SRR EIL T ASHIE T T B AR R ) —
ST

e SLIP g GE iR (1] DE AP /S vy S |E A v i S i bk (=
AMEEARKIN 7 BB RS, AF A SKEDE B 3. XM oo RAEBLS A
R0 2 Bl = e 5 etk R R AR S ] S AR S T AR BH R
TGRS ZICr IO TR R, — MR RE S0 K E
AN o IR FBAE A T AR I R R, B an A st R T AR R
SRS HLMINLER A 2] 7 SR EAT - AR A AR A DU, SCRFIAIEML SR
BENLARAR S k JLARANFH M 2% 55 . FrPREALARAR . SR M)A k 3T SBLEA ST I
TR, TR RN 4

2.3.2 B KR

WL E B 2 03 2K SIS, BARA S T4 RE S TVE A DL E AT B2 4y
XK, EEZIEIT 7 B — 2508, R 0 R KM k2 0 2K L. BN A
FANK, Ky, Kyooeoe, Koo 5 BRI 2 00 KRR N T 0 RAE S5, BoemE
X EEAT IR 73, A5 AR R I ORI 0 RAESS 0 N 2500 2645 , iJa XS Ty
T RAS TN A R BT R K, RIS A2 0 RME R IR AR 5
—RUIIR S 2 0 AT S, R A SRR T S N E A



YNGR

2R =R il X7, XA R “ 2t B,

“—=XF—" (OvO) ¥ N MR HPEEELXS, M= AENN — 1) /205328
55 . Bl OvO K NK, KK RN ZR5r K08, AR KRB EANNGRE K, K
FIFEARNE RN IES, K RIFEARE N RIS, HARSERI R I E M K48,
MREE FIHTRE AR R BT 1 02588, TRBEEINN — 1) /2009545
L RAE R, W DOk B SEEDS, SRR AR T Hh A 2 R E A IR A 2
F

Xt oAt COVR) RAG—MRBIFEARNENIES] . HAR T A FEAAE R A7 K
Zx, MIMAET N AMPREE . NSRTEIE N 0288 E, MR KT REACK [F] i
BEN N A28, BACE — A BB IESE, XS R — 7 RS nI1E
NZ o R R 58 2 A0 R Iy IR 28, T B 15 R ok R
RNEFRNBAER . DHEFH, OR FEINLGM KB HE Ovo 2>, Hitk
OVR HIAFit 4 5 MR B A Ee OvOo 7b. B OvO 40 376 I Rie H A 2]
THEREAR, FrUERAEAER 2 BT OvO MIIZRES TR EE D o X PFR 43 77 1k
(RO FREI 14 BEAH 2, 32 BEE R T RE AR A

OvO 1 OvR #ij& “Zxt£” (MvM) HIKEE. MyM B3 TANEE N IE
K, BHTANRIMENRE, —Hl M KR M A28 70 0 AR i2E 47 e,
XL ARIC L e — i, %D 5 A 280 B Gt 5 ) UL, 3 [m] 3 v i g
/N R Ay e T 45 5

2.3.3 ZorREFHEEF IR A A

AR e EA A S F BB HLAS 7 SRR vh 7y SR I 1 REVEAG 7 7%
F B BARSCR AR A F 1 e VPl FE s : RS, H R,

TR R, 20N RN, A Z 5 KRR fR bRt AT
DAL= R Aabr ol e B bR — oo 38 I @ vPAl 7, RBOIERFEARN 1,
TRFEA Ty 0, B4 FL SR AR 20 i 45 R Won 72 TR, e 2] 7iz—= 7
SR 0] BEAVRVEFERE, 403 2-1 PR

RS T RE R, 8 SCREANSERE N B B I B & SR -

(1) FLIEA(True Positive, TP): HSZFHIA 1, AN 1 FREIFEARANEL

(2) 1t fil(False Negative, FN): ESEEGN 1, HHHIMAEY 0 KREFEARA

(3) RILA(False Positive, FP): HSEZRAN 0, A LA 1 FRFEADEL.
(4) HA145(True Negative, TN): HSLEHIN 0, AT A 0 FAFEAEL.
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R 2-1 guorIRinl R AR

Table 2-1 Confusion matrix for binary classification problem

(eS|
1 0
H )
| TP FN
0 FP TN

R E U, AT LB R MR R FR AR I T
(1) KhH3 (precision):
precision = TP/(TP + FP) (2-1)
(2) A F (recall):
recall =TP/(TP + FN) (2-2)
FEZ or 2R IRy, [AIRE AT DU VR VE HE MR TH LR o R B i R 5 [l
BEA ZAKA, albric o 0,1 A2, JI8A AR SO FH 3 ) =75 245 I TR HE
* 2-2 fIR:
22 A RARIIRIEHERE

Table 2-2 Confusion matrix for triple classification problem

i 2
. 0 1 2
H LI
0 A B C
1 F
2 H 1

0 RAFEIRE A R T

precisiony = A/(A+ D + G) (2-3)
recally =A/(A+ B+ C) (2-4)

[FEE, 1 RHFEHARE A BT .
precision, = E/(B+E + H) (2-5)
recally =E/(D+E +F) (2-6)

wa, 2 RERERE S A RRNT .
precision, =1/(C+F +1) 2-7)
recall, =1/(G+H +1) (2-8)

10
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24 HRIFIHEE

P S8 2 2 K BB 15 B e e A A e A g N DR e A =2, DU FRP
L =W . N = VB N S A 5= Vs 2R I A SR e I A A

B e S A 5 2 A A N B S R AR BB, SO B R IR A
Y, ANTTAE RN BR AR 75 S B A 70 SN ] U e i 8o - B o > el e 5
B A ) A SR RS . kAR AR HLAR MRS Sk . o B U
> B B 45 R B 25 Bt 8 2 ST R R B (1 N AE R, AT 2
Y R o LI e B 35 ) SR A JRSS IR, Hd e B B AR DL R AR BL R A
AR 2o NI F B EE MR — B A e — &R Tohr2E Bk dE
FEVNGRIDRE ik 75 LA A 2 ST RO OV AR 4 A B BC R 280 R 2t AT 1900
s S o) AR B 352 ST I SRR BRI AR R S 5, B AR A i A\ B AR B
IAZ B S AR N — 20 BAT S AN S Bt AT T 4

AR HL T 2L ) T AN B BEAT T, Je T M 3 ST IR, SRR 2 (1
B SR S R R AR S B R SO IR

24.1 FEHHRMEX

RS — PR T g5 4, H N AR — BN, &4 SRR —
R, BT SRR, W LIRS SRE A C4.5, 1ID3 1 CART. F#Al
FRM(Random Forests, RF)&IZ/E T AR 07 2] 0 BUARRE VF Z 8 CART SRS 2H 1
BRI — ML, RIS RI S5 T, BRREN RS — D 2KEE, BAN
BBl N AR, 5 A2 0 RS ERRIEAHLL, FETLARMIG I ZE IR
ot 2 BRI i 2 005t o 8 SO B HLARAR AR By ¢, B R 7R 22
IR ANEL, =1,2, ... T FIAFEARZEND = {(x1, y1), (X2, V2), eor oo G Vi) YHEAL
AR B FE A LU LA 3R

(1) XTUIZREEHATES t IRBEALRAFE, HoREE m X, RFFED, P33 m MFEA;

(2) HDINZRES t N RFEMAF RIS, (), FEDN SRR BT ROV, = B
AFFAE ) — B BEAT Y, e th— N AR A A A TR o, 1 s A Y
Rz A RE

(3) X T IKM, T ARSI R E R 2 2RI E N 22501

BENLARM BRI SR 2 (1) BEAL. AR Pk N DMEEARTIRETLPRE m A
RAEEAF BEALARARAE B B NS IG5 (2) EROR B 4 B B dls L RBUR L AR
TRYEAL T (3) AT LAACERBRAE IR (4) ] DALPRE Ik [l EARFE S H0 5

11
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1.0 4

0.8 1

0.6 1

0.4 1

0.2 1

0.0 1

-10.0 =75 =5.0 =25 0.0 2.5 5.0 7.5 10.0

2-1 Sigmod & % h 28 &
Figure 2-1 The curve of Sigmod function

242 1ZEEYVIEE

B [A] H(Logistic Regression, LR)FFAZRIHEE, B —MoREE. ZiE
[ N At Bl A ok, RSIAER —NMESKHEE y M—HALE
X1, X2, een v Xps O] PAFLE H— N FRyY = By + B1x1 + Baxy + -+ + Brxn, HHH
TR e/ iAo vh o (R WA AR IRESE —on A s, BUERN 0 B
1, 175 F& A 2 — N BB G B A (— o0, +00) IE SRR, Ao Aa PRI TGIERT B, LHhH
LeVERNA T FEME DR R in) @ . BT LAGE U 52 28 logistic R 0K H A2 e HUAE 7% 4 ikt
S 30(0,1) L, logistic By = 1/1 + e *EUE WK 2-1 FoR X & —MECN(0,1)
S pk%, HALRMATSHEME. B85, BRI TRESS 0T

y=1/14+e7% (2-9)
2= Bo + Bix1 + Baxy + + + Brn (2-10)

T2 x 30 2-10 HE4T Logic A2k, 153:
In(y/1—y) = Bo + Brxs + PoXy + -+ By (2-11)

¥y BERE y BUE AN 1 MR, IB41 — yil & y BUEN 0 BUMES, FrLLAa
X 2-9. A 2-10 B A LK E K.
p(y =0)=1/1+¢* (2-12)

p(y=1) =e?/1+e? (2-13)

12
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Z = ﬁo + ,31x1 + ﬁzXz + -+ ﬁnxn (2-14)
KIS “ /e RIRIE” i &4 R

243 kiESRE XL

k 148 (k-Nearest Neighbor, KNN)H {2 & — 2% T REAEE 0] FE 2 1A M B L A8
22y RT, PR BRIT RS ST B R . NI,
MR HE R REAE 5 VI ZREE HR O RL R AESEAT LUE, i e A 2 (A I RE g, 2
AR R P B B AT k AN, k ANFET 20, NRZIMER O 1 5 4200
9 k AN EdE ISR 2 AN

kNN Hyg i v R B R A AL 4E AR, 8 e 7 R TRl UL R ir) 3, 5
HARYE k ASXT GRS AR AT PR3, IX N A2 kNN RS I e . kNN B i
B, BTl SAHTEZ0IME. H kNN ByAENNRE MR R R, iR
P2,

25 F&RFE

AT EEN PRI K5, %5 Anaconda, Scikit-Learn #/1
P ) R R AR AT A Al B AL A 2= SRR B 7 S48 A0 Python JEHL,

2.5.1 Anaconda &4}t

FEA$ F Python I, 75 2L7E—> Python S e Reds S AL A, fE K H,
AN R AR A 1Y) Python 75 B2 J IR AR & 1% B A B # . Anaconda & — ML
8 BE AR IR FL AR 1Y) Python BHERL 2 ZATHCA, BRI 1 T
FRR R, ARG T 1500 ZATHIRRA R, EEAR T LT S) . UREEAE S
HZTTIHA W M . Anaconda SCRF&MIRIE RS, WLIHZNENEALRE, AFH
FRAFA A AT LR AL B 228 G R 1 RS 0 B AL, B S NE AT A A
B W B 2R AR AR, TR conda 15 480 pip FE 2T %%,
FAEHE, 22%E Anaconda f5 S A H I 2-2 PR SR, ASCH A
SIS # /& E Anaconda3.4 PR T 58 A

13
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Anaconda (64-bit)

IPython (Py 3.4)

IPython (Py 3.4) Notebook
IPython (Py 3.4) QTConsole
Launcher

Reset Spyder Settings
Spyder

Wakari (in the cloud)

K| 2-2  Anaconda 3ZETij

Figure 2-2 Menu item of Anaconda

2.5.2 Scikit-Learn FE

Scikit-Learn /& Python i 5 S 2E T NumPy. SciPy 1 matplotlib HL#5 %% ]
LR . ER DLSEIL B AL . BV Sk, I8, A, PR4ESEE LA
o) BEEPT, IR LRI m R Gk, A R REL 3 B 5 AT AT LA R —
ANarIRds, N T REEALINZRM A . AW AT Scikit-Learn H £ R EAL
(StandardScaler()). V34—4t(Normalizer()) $tKAE 115 (Imputer()) 55 77 4% Fi 4z 14T
TiALHE . F=Z A A 1) Scikit-Learn B84 AR [ ALY | FEATLARAMARE L FT KNN AR
B, WHR[A ) AE ] sklearn.linear model.LogisticRegression()SEHi, 75 22 i HE 11
ZHF A 112 8 (penalty). 1ENMLIEEE(C) AL HE (class weight). AL 2
(solver)&s . BENLARMALAY M B sklearn.ensemble.RandomForestClassifier()S2HH, 75 %
RIS F LG RTINS (n_estimators), ll43 5 /i B 75 de 2D HIFEAS
4 (min_samples_split) , 4 ) 5 K & & (max_depth) & . kNN 5 7% #5 2Y fi H
sklearn.neighbors. KNeighborsClassifier()SE 8, B SHEEA . LEIALE
N # (n_neighbors), 11 53T 48 1 5 % (algorithm) « B R~ 77 K (p)~ # I K/
(leaf size). BRI, ARSCGRATH 7 MAREEEYE 5B R 2L train_test split) 15 X
IOUE PR EL cross_val score() R R AL FEA

2.6 JEHEIEAR

A EEANRICRFIIEATTHE, FE @R Python 15 K HE A EIEH M
25 N I B A BB SR B TT V6
HI 42T G XA T APT 75 2241398, AR GR#AT SIERIATSE T,

14
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BT 28 € H i) s SO S8 B R 1) o TE LB AR — M mT LA43 MDY a8 FH
BN, FRAMZEIEH 12 TE AR 2 2 E L, P24 T€ it HTTP Pristxt
W U1 URL KIETE R, AN ERECN T o () A0 5 B EAL A28 H AT A Edf 3R
Hrpr, € o B8 ik 75 0 4158 & F o DU R B e S5 A3 AT 20 A, AR T D R
(1732 A4 9 5 AN R BTG 5

Python €t 3844 = 2l TN 3 2R, 20 2 R4 . URL B HEAR . TR
BAs . WIS R . AR 157 URL B BEAS . X TT #ds AR o g A
ax Z (AR FE PR TAE . URL BB S A4E | & CHUY ) URL Hidik 534 3 1 IE
B () URL Hbdik, By R s S HREL. W 0T T #idsidid 4 N URL #idik R N3 0T,
FIM T R #28F urllib2. Ixml Al requests, FH:H urllib2 & Python H a7 1 L E A,
Ixml il requests J& T35 =770, FETELR. MO T B0 0N 00775 5
BEAT AT, AT DA BRARR IR RS TR ZE 15 B, AT LURYE DOM R AEMT . &
FH WA TR AT 2845 IE A 20, html.parser. beautifulsoup 2§, A html.parser A
Python H 751 T.HAL, beautifulsoup N =77 T.HA, DREE IR K. NAHFEF R
R AR A

2.7 REINZE

AT TS TR R RBEFRT & AR (DA THAZ
s AT 6 5EE; G AL S IS LR, F R,
BEALARAR . 55 [BH AT k 248 ; (4)%) Anaconda Fl1 Scikit-Learn 5 4144 . (5) Python
JT€ H1 Je T BAU o X e FARIE AR SO 7T TAR BB S8, X ER e X i A A
A HE R E Lo

15
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3 HEMAHRZSHERIERIRE

AN B B 2 L R 2RSS S B R AR ROV, BRI T F T AL A
By END T HT Python MIFEAIMZXE R 55T Web Scraper Y HLRHH EIE &
BT SERUE RE R B R A, f i o T B RERAE RIFHEAT 1 AR THAL 2

3.1 [a)REtmiAk

S PR P LR W ZLAE B B U S B, AT, KR
NIFIR R X LB B o 2558 3R I AR T X2 (XA A2 Bdf A A NS A S e,
HETR AN 73T B 7 X £ ) AT s s LA B % AT Dot LR b7k R S o AR SR
T I 2L 5080 S e AR R FL R DX 2 RO S U . AT FU SR A T R R
2R S0 L5 2 56 0 = P AP I RN A4 R L0 A4 B, Il E T SR g P
i (10 R T P 2144

ST R R LA B, AT U P TE BB AR T B A% B PAY (1 Fi T IR0 £ ol e Fg A
AR S R A AR IR E B, S BRI e Rl AT
IRk O S8 E A axii, 7 BURCD, HIRBURAT BRG], SRECE R, 1400
I 55 € ER R LAAR HCSE i A5 o PR i 5 Vi 5 S TR ML bl A 5 3, 7 22 SN

AR HIBLTE A BERET SCHLH o T EAASTHIE TS BT 75 BBl 1 0 3R 4T VR4 70 A, 1)
T B BRCHURE, TR SR 3k, HIK 555 RICRTH, SREE e
ki D DR PR G

32 HRMLIRRIRE

HLRT 21 2 DM P IR AW = USSR T 628, M. A,
P& S A B S TR ST IR N S 5 B A o, i 5
FT 20134 4 AV TREMEGERR, MIFBONEFESKMHZREAND . 4
5 R B E EAR AR, B AR SO R TS, B0 ok
AT LA (I LR A T et %o HRE 2016 4E CBNData 1 [E B 5 20\ K B Ii
PR AL B S S Lo TR R, GRS, H AR A
SN ) IEAE KR AR F A B AT 2 AR 5 o BT DUARH A8t e 478 S MR 20 48
I, R4 PN TCSEH 2 /D M AR . B RT3 T A FF SRR RS 47
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F3-1 WMWK R

Table 3-1 The list of e-commerce celebrities

FEL P PR £k 1D
ALU U DALU K% Z fH JRLEL ninitalk
Lin 5K K8 DDshadow B {EAE FhEE seul
AM__ FASHION delicious K4 R P A +Ie RS
MALInv D-nana 52Uk PN ENC,
Tikilee DoraPE 3 fhiE— Zoe
yeswomen /)N H. Dreamy %54 LR E K JE % Connie
ZY E5 FAIRY WANG MR/ R JB M1 Amiu
fi[#yEF VCRUAN FEERIQUE FE#in] KA ¥ PINZIKO  F K Kin Tt
I % -LangBoom FengFan x KEK ERYN=RAE
PRI Sunny fishdo K/ANGH 77 LYY Yanni
I Hera 72 /R B &F NN A& miss Prh
FE de ZEW Isabella Rl o 1 /NI
M /N B JIN_[] 5 % turtle O E grace
AN INREX R 3 Lisa % f FiM 5% Yoga DA RB A 87911
MBI /MG LOVE-/MRT TR sevi V52 May
AL Cherie MINI %&£t PR AR g et ¥iifd_quan
F momo /MZTF  MOSSMOSSMOSS  {£{t ONGAHONG #j/4% NatureQ
5K K28 eve Mr fL/L s HA6-Yumi S AN=H
13c13c NanaStore (& hntt Gaby 18 R AR A8
onlyanna oopsLUNA & B 0 0 gk FAE-SISI
_aaayuko Saya — ZETNAR Luyee IS
13_macy SecretChan [ 45 MR 7K Y 7+ Babijisa
A-bowlife seina it {4 M- SR
Alice BXFf SHIWEILIANGXXX  XIJ4E#£-Shirleylau kA 997
ashui-AS UVN i LREERCC  KBET M AVIVA
Ciny 055 )L, VIMAS-/N FA Rk X TE Crystal
JE/NRER N EEZh=} T Rk e ir i Rosemary

b aAR 7 45 H B F R 2L AT S5 AL . ) i A B A R R AR o
CBNData AT 1 — 4 ZHAT IV Top20 ML 5. Bribz 4h, FTREEAESEH]
AR e 1) — T i) ) 5 2 S 78 7 X 110 AT 8 R B0l e 4% 7 il —— Bl AR o=, L

18
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2018 SEXF— TG G RITHE M BT AN & Top30 JEE S, B 24 A7 HRE M
21 SR IR LEA A A & RE A G B />, HL¥ R S E ML, FEARRX 7 BEAR
Ny BRI B — LA B (T S R Sk . S A S0 R I, ARE N
T T AR R 2 2 PR N 2 I e OB AR 4 B R AN ATAT . Bk, =
A 58 & B R R SRR 1 G Bl S B A, L PAR KRR RE R, T
30 M H 0 328 L E SR R A B PR 4T . AR ML o 2 ol “ A JERR” A%,
R FEE A R X ZL AT TR IR bR 2 . FLIR, Al I oo A 8 R BRI, oV B
FITA W LLARZE R P o HARIEAON [ A7 £ T JE I F R 20\ #8480 Y 2065 25
BT 38 X ZEAAIE [ 9] A o &5 1 i, R dak RRASE I e 4 A [ 8 1 S ki
AATRER) . AT B, (FHAARIAR— R AR X, AR5
J€ 3k 7 LT v GER P, 454 CBNData- B BLECHE 1 ik 5 R0 %0 4% WX I 44
W25 S PP @ BE aki AFFIHIK S TR BER A 110 £ LR 4144 3,
HlE TR M5, A 144 MWD . @B aki G 1T 53 JTiké,
HM 2011 4E 6 A 30 HEtFEHIE ST e, HEmng:, BAREEERT
WA RN, (B BRI EEMSENE. & Bk, A7 HRE 108
A7 HL R X 4144 B BLAR 3R 3-1 o

3.3 E-F Python EH AYF1 32 E#E TR EX

KRESE AN D T BEIRPE R cookie HBETFIIH SEHLH ) TTi5,
BIRV TR LA NIEARAE B P i s 1 B iR BUE B, el 7 — %
ErUERE . RO TR & P S s 17 i

3.3.1 Bzh3kBUE cookie

Tl 2z w48 A Sina Visitor System(HTR U5 % £ 50) K BEAT - AIE HURA - 1% 5
eI P B R TR 2 S5 cookie, WA N B HH N IR TR, & W32
WAE, AE— MR cookie LMETIN . XTH U, A8 4w U 248 8 R A
Ja e A cookie, ZJG W VAT ATk N DU AR A 2 PR H X R G . (HE — A
& R e AHET cookie, RA AT BN GG BE L A 1) cookie THAIJE HLiFE K 1
ARedid 1% R G, SR LG Bl v] R 2 il 2% Mo N SEsS, EHCH R
cookie WA — & WA BUH. HIXMM LT LN T, J5 HHIC i rb b 5 Al 31 FAdy
SCATL A FT RER AR 25 K S, IX BeT7VEHS AN Be 8 Ao A R SE B H B AL IR EL . it A
AN ATkt Sina Visitor System SRARIE & M€ B (58 52 3547

19



B o i N3 /T e VA T

BT — AT, A TN Y38 Chrome [T & # T H T TH . 7]
PLR B, i RZIE R TN, 55—k HTTP RS A 302 EE M, 2 — R5)iER
B I IR S AR i 200, X6 HEARZSHS A 302 A1 200 (T IIE K AT LU B, RSN
302 iE R A set-cookie, TMARAAL N 200 HIiER T L T cookie, HIHA =/ MH:
YF-Page-GO. SUB 1 SUBP. Xl 2 AH 75 T 75 Z 3R B 1)U % cookie.

F24 M7 Sina Visitor System [ TS, M AL ENE cookie =4 Tk
V50D () R AR IR AR A - W Pl SR & B4 cookie, WA T B H2E N IE % DL,

PR EAN VI B A . BRI

/RN
wload(function () {

try {
if (!Store.CookieHelper.get('SRF")) {

/1 Z M cookie SREUH ' S 47y, SRECRIMGE B2 U5 B AR
tid.get(function (tid, where, confidence) {
incarnate(tid, where, confidence);
$);
} else {
I P S, SERWE A S0

restore();
h
} catch (e) {
/]

error_back();

1

Al LU 2] incarnate()2 F R4 H P IR T U5 & S0 1. ERIET —A get 15K,
R IXAS get 153K, AT PASREL cookie. % FIX B HAT HAR 2 LU F -
/I AR PR TVi% cookie

var incarnate = function (tid, where, conficence) {

— nn,

var gen_conf =

var from = "weibo";

20
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var incarnate_intr = "http://passport.weibo.com/visitor/visitor?a=
incarnate&t=" +encodeURIComponent(tid) + "&w=" +
encodeURIComponent(where) + "&c=" +
encodeURIComponent(conficence) +"&gc=" +
encodeURIComponent(gen conf) + "&cb=cross domain&from=" +
from + "& rand=" + Math.random();

url.l(incarnate intr);

¥

M TR RS SR R, AR R D AR GE X AR, FRELLF LS as tow.
cv ge. cby from. _rand. B 3-1 g5th 7GR KEENE, MWEATH av cb. from
=“ANSHULEM, _rand RFELEL g RFM. RAHEGR (tid). w(where).
c(conficence) =/ N4, H A t(tid)7E mini_original.js iR T LA#KF], w(where) 7E
"new_tid"A true (%2 3, false IS {% /& 2, c(conficence) ] BEA AT RE A
BWA B ERIAN 100, S50 48 HBRAE

BRI HSH G, BHLKIE incamate 12K, 15%] SUB A1 SUBP, N L[# & 1)
YF-Page-G0, #tn] A5 2| 5B AIJi# cookie. HFIXA cookie AR L, K
AEC 1 DX DT 1 R R AT 7 A K5 ) L T ki Sina Visitor Systems

Name X Headers Preview Response Timing

__| push_countjson?trim_null=18with_dm_group=true. Date: Fri, @3 May 2019 08:03:18 GMT

1087030002_417 DPOOL _HEADER: dryad3s
_ visiter?entry=miniblog&a=enter&url=htips%3A%2F Expires: Sat, 26 Jul 1997 ©5:80:00 GMT

mini_criginaljs?v=20151116 P3P: CP="CURa ADMa DEVa PSAo PSDo OUR BUS UNI PUR INT DEM STA PRE COM NAV OTC NOI DSP COR"
|| visitor?a=incarnate&t=c/WilxiFf0tO75A0ACNNFUq. Pragma: no-cache, no-cache
_ visitar?a=crossdomain&ch=return_back&s=_2AkMr Server: nginx/1.2.8
|| 1087030002 417 SINA-LB: aGEuOTAuZzEucXhnlmsxilnNpbmFub2R1LmNvbQ==
__| frame.css?version=201905031603 SINA-TS: ZDJjYTk@Y2UgMCAwIDAgMyAzODKK
|_| skin.css?version=201905031603 Transfer-Encoding: chunked

|| DSC_page_A.css?version=201905031603

R t Head
__| suda,js?version=201905031603 v Request Readers

| linjs?version=201905031603 Provisional headers are shown
DSC_nav.css?version=201905031603 Referer: https://passport.weibo.com/visitor/visitor?entry=miniblog&a=enter&url=https%3A%2F%2Fd.weil
PCD_ut_b.css?version=201905031603 com%2F1887030002_417&domain=_weibo.com&sudaref=https%3A%2F%2Fblog.csdn.net%2Fqq_4105728@%2Farticl:
PCD ut a.css?version=201905031603 2Fdetails%2F812@1337&ua=php-sso_sdk_client-0.6.28& rand=1556870597.6818

= DSC:far;\ous‘css?verswon=201905031603 User-Agent: Mozilla/5.9 (Windows NT 18.0; WOW64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/73.1

|| DSC_ut_a.css?version=201905031603 3683.103 Safari/537.36

LL body_repeat.png?id=1410943047113 ¥ Query String Parameters view source view URL encoded

| body_bgjpg?id=20140028183500
-] WB_logo.png?id=1404211047727
|| wbficon.woff?id=4f77457d0350e809

a: incarnate

t: c7WilxiFfet075A0A0NNFUQEBhKU/U2xivI2r80NDbE=

. w: @
& footer_code.jpg
€ 995
icon.png?id=42be5a1688cf4049
g

_ V20180628.js?version=201905031603

|| app.944d05f9.js

|| index.js?version=201905031603 -
183 requests | 1.3 MB transferred | 3.2 MB resources | ...

ch: cross_domain
from: weibo

_rand: 8.3515370400304707

3-1 incarnate iF >R ENE

Figure 3-1 Details of incarnate request
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332 HAPRPEXREEIXE

T P AN N E TSGR 7 H P A NS B AR & B R A 5 =1
R, XEEEAE THAT Y, AT CLE T R 2T A N 32 DOR SR AL RS
s, 32 WOARBIHEEML AR, AN ER 25 38— 2R AL
AN N TR HE RN AAE B,

ot I = A0k A, 4 A &  https://weibo.cn +  https:/m.weibo.com Fl
https://weibo.com. — Nl B LU & 24 2B HE 5, https:/weibo.com N & i+
B, YU AR i, https:/weibo.cn BN 28 /b, YREUR &I 9 7 HURH A A
A TUHLHERNER 2 R 3EAME 2., A% H https://m.weibo.com ¥ s THIE HER T .

Q) #ii%ig%E  onlyanna

Npa onlyanna @ HE
WL AAZT
“ AS| fEZthE
S E 234 3 fii®E 7077
B
s .

32 PR T
Figure 3-2 User search page on Weibo

B MEIE P AR R DU, 9 4% &= R4 onlyanna, 1K 3-2 FuR. il
A 2R L 2 UL S f i O FH P RS R 5 RN 2R — AL o, BB — A A P Ep
AT ER R L. AR % R T RS, £ Chrome & # T H
Elements T HA&E AL H A H P RS, & 3-3 Pros. Lol i, %8
AN NFETT url FAE7E W _texta W_fb A5 N href A7, {# ] Ixml [ etree 1
xpath 7] PLSREGZ bk, [A2E, i60] PLER 2] person num T F7FE &, 22 s 55iE
MESER.

A, TRENT 108 A WL AT i, SREXN L E 0T url 5138 . 3y 1) i A% 75 2
JIr A B ML A R O url, MENTRUEH P AR R TR I, ik [ e 1%

(s url = ‘https://s.weibo.com/user?q="+ ‘H 74’ + ‘&Refer=weibo_user’, 7%
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R FH P 42 8 AN R LR W2 A 4 7, vl AP 21 H ey R 2048 2 00 url 5113%

<html>
» chead>..</head>
- ¥<body class="wbs-user” style="background-position: center 14@px; background-repeat: repeat-x;"> == %@
¥<div class="m-main">
<l--1HE-->
¥ <div class="m-search” id="pl_feedtop_top”>..</div>
oo /iE-
< --EF -
¥ <div class="m-main-nav s-mt28">..</div>
<l--/ZFHh-->
<1--AB-->

¥<div class="m-wrap” id="pl_feed_main">
¥<div class="m-con-1

<A --FE-->
P <div class="m-sub-nav” id="pl_common_totalshow" >..</div>
-/ TB-->

<A --BEBEHERRE- >
P <div class="m-filtertab” id="pl_user_filtertab">..</div>
Ao/ RBERRE- >
- AER->
¥ediv class="card-wrap” id="pl_user_feedlist">
<!--FAFBE-->
<!-- FAPcard-->
v<div class="card card-user-b s-pglé s-brtl">
¥<div class="avator”>
* <a href= weibo.com/u/1736315592" target="_blank” suda-data="key=tblog_search_weibo&value=seqid:
155602189286962281973 | type:3|t:8|pos:1-8|q:onlyanna|ext:mpos:1,click:user_pic">..</a>

K3-3 F R DU PR

Figure 3-3 Source code of user search page

iz

il

< < len(f@=TUrlFIEE)

{

ZFrurl = pagexpath(//a[@class="W_texta W_fb"]/@href)
#iiEE = pagexpath('//a[@class="W_texta W_fb"]/@title’)
TR = pagexpath(//p[@class="person_num"]/span[l]/a/text()")
tnzts= = pagexpath('//p[@class="person_num*]/span[2]/a/text()")
MBS == pagexpath('//p[@class="person_num"]/span[3]/a/text()")
FRUWFEA =R

i=zi+l

/ ﬁﬁﬁ;ﬁfﬁ% //=

K34 NG EICHRE

Figure 3-4 Crawler process of personal information
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FL TR P LB A N2 00 url SR NIE AR PR a8 3-4 P B edIinte—
AN R T AAF i B 4 45 2R, 35553 17 P 7 D 2049 20 0 el 103 AT B MR O
RBCE AR BRI urls RVER, AR SHMEAE, FFASIERD .
i e B, R T R 2L AN R A

[FIEE, ] DU AR R A D iR IR AR A P 5 8 . LR G R T AR 7, K 108
RE R ZL AN G I P A SRR, R TEIRAS T IR P EEAE S A
NN FEHE -

333 HAFREIMESEAHMIERE

(8-SR N R AR U NS SR S RS W= vk -/ R W SR <o 8
IIMT e ATTAREAE ] hitps://m.weibo.com 3 £ HI R TUBEAT B FE . RS BNARCAS N T TAT
THIa B 3-5 Fras, SO 00 7 B YL A5 2, R 800 R 20 KA
AL R, Ao s Befldtl . DU ] Ajax nak, B = flbs 0 21 02 Jee o e 2
HAIINEN — 01, T B Ajax TR A BEIE R T€ RS T A Tl 240

e ﬁ
S

onlyanna

ST 234 | B2 4714125
TEBANE: ASMIfE=REA

& onlyanna &
04-19 (5 iPhone 8 Plus

ASM 4B20S 5Ttz ©205 FF2aFra F22; ,
A8/\ET LA EIHB

14:00: @®ASM ANNA*4 B 205 fRfEtaFToHIERFE CIXIE
BURINENINEL

14:00: @ENFE

14:00: @ENi¥E

14:00: @=EN¥E

14:00: @ENi¥E

14:00: ®@FENiFH

=Bxi IR = QbROR ]
K3-5 Baii i AER

Figure 3-5 personal homepage on mobile phone

AHEFAE ] Chrome FF & # T HH 1) Network L E 2 HTZM TTH] Ajax 153K .
W 3-6 A7, Ajax 153K LL getIndex H3k, T —A Ajax 1EREHEMLEBME R
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AlAl, XA GET BAAER, 1ERMNSEE 4 1 type. value. containerid Fll
page. frAH B FIZEERTLLLIL, type. value Fl containerid A2 KA AR, HA
page MME KA . 7] LLAIE page 40U ARSI 73 L1, page=1 AKHE—TL,

page=2 {01, DAIEEHE,

Name

_| manifestjson

|| @ manifestjson

|_| iconfont.78eb594e.ttf

|| sprite.svg

|| collect-main-page-profile-statusLite.765d2293.css
collect-main-page-profile-statusLite.ee3efbbf s

|_| main-page.e503dcc2.css

|| main-page.33ff1544.js

|| page.00dd56fb.css

|| page.dd44030e.js

|| config

| @ config

| data:font/ttf;baseb...

|| 7e03c57d-4331-43b1-83f0-a2acd933266b

|_| getindex?type=uid&value=1736315592&containerid=1005051736315592

|| © getindex?type=uid&value=1736315592&containerid=1005051736315592

| 677e12c8jwefdSb0oeewfj20yidyiage.jpg

|_| getindex?type=uid&value=1736315592&containerid=1076031736315592

|| @ getindex?type=uid&wvalue=17363155928&containerid=1076031736315592

|= 549d0121twTegm1kjly3jj20hsOhsqdf,jpg

| 1] dataiimage/png;base...

|&] timeline_card_small_checkin_default.png

@ timeline_card_small_taobao_defaultpng

| 677e12¢8ly1927ypvewx6j20u6220x6p.1pg

350 requests | 835 KB transferred | 7.0 MB resources | Finish: 2.9 hrs | DOMConten...

X Headers Preview Response Timing

¥ General

Request URL: https://m.ueibo.cn/api/container/getIndex?type-uid&value-17363155928containerid
@76@31736315592

Request Method: GET

Status Code: ® 200 (from disk cache)

Remote Address: 123.125.106.66:443

Referrer Policy: no-referrer-when-downgrade

v Response Headers
content-encoding: gzip
content-security-policy: upgrade-insecure-requests
content-type: application/json; charset-utf-8
date: Tue, 23 Apr 2019 11:04:22 GMT
Ib: 123.125.106.66
proc_node: mweibo-1@-77-28-51.yz.intra.weibo.cn
server: Tengine/2.2.2
ssl_node: ss1-@13.mweibo.tc.intra.weibo.cn
status: 200
vary: Accept-Encoding
x-log-uid: 2932839397
x-powered-by: PHP/7.2.1

¥ Request Headers

Provisional headers are shown

Accant: annlicatinn/dcan  tawt /nlain % /¥

3-6 Ajax 152K L HHE &

Figure 3-6 header information of Ajax requests

v{ok: 1, data: {,.}}
vdata: {,.}

vcardlistInfo: {containerid: "1876831736315592", v_p: 42, show_style: 1, total: 7096, since_id: 4362449135938478}

containerid: "1876831736315592"
show_style: 1

since_id: 4362449135938478
total: 7896

v_p: 42

vcards: [{card_type: 9, itemid: "1076831736315592_-_4362888390969368",..},..]
»@: {card_type: 9, itemid: “1876831736315592_-_4362888398969368",..}

»1: {card_style: 1, card_type: 11, itemid:
»2: {card_type:
»3: {card type:
»4: {card type:
»5: {card type:
»6: {card_type:
»7: {card_type:
»8: {card_type:
»9: {card_type:

“", card_group: [{card_type: 42,.}, {card_type: 24,.},.]}
9, itemid: "1076@31736315592_-_436430802919807089",..}

11, show type: @, card group: []}

9, itemid: "1@76@31736315592_ - 4364256503917884",..}

11, show type: @, card group: []}

9, itemid: "1076@31736315592_-_4364248987875578",..}

11, show_type: @, card_group: []}

9, itemid: "1@876@31736315592_-_4364191886313849",..}

11, show_type: @, card_group: []}

9, itemid: "1076@31736315592_-_4363943671434484",..}

9, itemid: "1676@31736315592_-_4362872454620731",..}

9, itemid: "1676@31736315592_-_4362535283539628",..}
9, itemid: "1676@31736315592_-_4362509848149884",..}

»18: {card_type:
»11: {card_type: 11, show_type: @, card_group: []1}
»12: {card_type:
»13: {card_type: 11, show_type: @, card_group: []}
»14: {card_type:
»15: {card_type:
»16: {card_type:

9, itemid: "1676@31736315592_-_4362497248613411",..}

scheme: “"sinaweibo://cardlist?containerid=1876@317363155928extparam=&type=uid&value=1736315592&1luicode=10000011&1F1

ok: 1

3-7 Ajax 15 R {5 2.

Figure 3-7 Response for Ajax requests
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AT Ajax VRN, A0l 3-7 B WS df 2 JSON #530, ok
(R PE3 15 S B 1E cardlistInfo F1 cards P . cardlistinfo H [ total FHIEHHACEE
W EE, cards NELE 17 Mok, BN IiRLS R EdsE.
JEIT 25 s, il 3-8 Fros. Al LUK I AN e & H ) mblog 7B AL
HHIEAE S, LLan attitudes_count( 5% %0)  comments_count (P12 %) . reposts_count
(BERHD . created at CRATKTAD . text (R IESC) 5. F it fk e &
folctdr, ) 215 B AT retweeded status B H .

v4: {card_type: 9, itemid: "1876031736315592_-_4364256583917884",..}
card_type: 9
itemid: "1076@31736315592_-_4364256503917884"
vmblog: {created_at: "37ITEI", id: "4364256503917884", idstr: "4364256503917884", mid: "4364256583917884",..}
attitudes_count: 175
bid: "HgXBwgrdG"
can_edit: false
comments_count: @
content_auth: @
created at: "3/METEI"
edit_at: "Tue Apr 23 15:09:89 +03800 2019"
edit_config: {edited: true,..}
edit_count: 1
extern_safe: @

v

favorited: false

hide_flag: @
id: "4364256503917384"
idstr: “4364256503917884"

islongText: false
is_paid: false
mblog_vip_type: @
mblogtype: @
mid: "4364256583917884"
more_info_type: @
» number_display_strategy: {apply_scenario_flag: 3, display_text_min_number: 1000808, display_text: "1e@f+"}
pending_approval count: @
pic_types: ""
raw_text: "RIMIBENIEEG FiAVREEE AL T REEEE
reposts_count: 19
retweeted_status: {created_at: "4-]BTH]", id: “4364251328285579", idstr: "4364251328285579", mid: "4364251328285579",.}
reward_sxhibition_type: 2
reward_scheme: "sinawelbo://reward?bid=18008293251&enter_id=100082932518enter_type=180id=4364256583917884&seller=17363155
show_additional_indication: @
show_attitude_bar: @
source: "iPhoned PR
text: "PRIPEAIFSEN M FHRLEAHIALE T RIGHEE"
»user: {id: 1736315592, screen_name: “onlyanna”,..}
version: 1
b visible: {type: @, list_id: 8}
weibo_position: 3
scheme: "https://m.weibo.cn/status/HqXBugrdG?mblogid=HgXBwgrdG&luicode=10000@1181Fid=1876031736315592"
show_type: @

v

K] 3-8 LRGN A

Figure 3-8 Content of a microblog

W5 Ajax R ATED, REH— AR, (/] page ZHCRE D, HEM
T A T SR IRE, AT A ST R, BECHS T LASRATA 35 [ 5 2% ol il 3 2 F i
N2, AEI S BRI R] ERAT AT B 5 5 R B P 2

ZICRRE PRI 3-9 R, ESEEHAT —SSHIa A E 30, B A AR K
Ajax Tif SRk BR HORTG 550375 SR OCH0eR 1S 2 I w5 AL AN 3R RS, BEATR
M, R IRAFIE R AR R BT BIRERIE KW 25 2R, 38 I S A ek 50 i
25 RBEAT et , S BIAHE AR E R, Hon RAFEdE. LR A 2 4
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Figure 3-9 The process of crawler programming for posts and retweets

(1) ARk Ajax &Rk

HEE ST, I BT, BRI types value A containerid
FE L E 25, page N 1. type HIME [ 2 A'uid', value FMEAH 7 id, Z{E 7] LA
AN FE TR HE A BT K, containerid J'107603'+'value's 235 I F Python [
urlencode() bR B0 Z HU AL i 3K url.
(2) A IERIREL

H requests 153K _E— AN R BTSSR HLIE, ARG H 1 headers S4,
S| W e 8. FRPIR A S A2 15 0 200, W 2R A2 YA A json() eRIECKE Wi B N 258 br, - I Ml
JEA B cardlistInfo 7 total BN HITMIRLS EEE, IS — kG R BT
A, XA EIRRRIN 1, BIAT45 20 KR E
(3) IR R4

S5RB(1)ZEML, fFH type. value Fl containerid iX > =& & SEH page=i,
FIE ARG 2K url, 2236 5 BREL(2) AR, K175 SR IBE (1) i 2 P 25 e 1 9 JSON 3R [
(4) RIS R

i JJj cards JGE, fH1HH get()MRELTE mblog TN BB FEUHAHERE L, IF
AR MR E R

B, HFREED 108 AN, e 108 IR i B2 5k T LAS 31 Fr & X 41
S5 BNl ¥ 5 P R e e

334 RPREMIEIRE

/N EI M EE R https:/m.weibo.com ¥ A RESREUH RO JR A1 5 5 K i,
SR TP B U O . P R R R A BE A https:/weibo.com % i1 3R
HY, https://weibo.com/H F* id/like?page=1#feedtop & F s B i TR 46 & TUTHT

A BESCE R U url R id, ®ia] DAS 2R 2L R B il i
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P AU U AR T Ajax I RN I BE iy “ N — 007 #4137
BRI AR D Y A R T T EON P U B A D TR R AT e A AT A, B U BT IR
Ajax BNANEL, A ECPRIRBIES NG K url, KILRE md A pagebar XS
BHUEAR . 2R JE K md ASEAIER, pagebar L 0 F1 1 43 AR X BN
nEk. B St HA TR, RIER url HF 1 page ZEO6 N U 45 ATk, @it
MAF pagebar Z8, 7 LLSREUEE T Ajax ShA& MRN8 U3 page S40n] LA
HATEIO . PR @ B b 7%, SR N Xpath BIATHEEL.

F TS DO 0 B R e T R P IR AR A 1] 3-10 B, 1 Je AT HIaa 1k, & SUAT
AR, HEMEE T A Ajax 15K, M R4E B 4L 3 action-data F125
H countPage ME, ZAE RN G . B PraE— 00, XbE— DTA 6T B ) ) 15T
T SRHLIEFIPRAS Ajax iR HbE, 53] 3 MERMPILER, MHSRIUEETREIE, &
JE PRAF R . AR B RS E— R A B REREE, ANEEIR.

I —-; S b IR L tEmam | RiaR

==
=

K 3-10 s8R ROTHIC HURE Py e THiAURE

Figure 3-10 The process of crawler programming for likes

3.4 FETF Web Scraper HIsHE HHEIREL

FAL 5 DX 20 (R 4 52 4T 9 T DM 25t v B B, S () 38, s X 20 ) e 58 T
DLW E T &35 . BT E RIS E B350 g R 2 sh& 58, fHH
Python H T4 5 R 7 1HEAT ) € HUKE 2538 2R 2 A HE o A8 7248 F Chrome W1 % 2%
(1) 1€ 1 i Web Scraper 7] LA FA i HR 1% 46 ] 8,

FEAT AR IR 2 Fl, 5 R W 203 A5 EE LB — 15 20 77 BRI L B
PR 1 1) 6 Al url F13% . FELR P 21 10 5 Bl A2 S IR S A AR, e it
TR T IENEAEILEC, BT AARHIE SR N A R 00 5 153145 o s X 20 10 v =5 05 Al
P vt VR 0T url F136 .

T EAN A R K DL N B B AR AT e M R, o atd i o0 B T VAN RS
Bl o AW ST € B A S 0215 0 o A 7 B R, e e T R A SRR
AR B N2 B B H DGR . FEE R, WENERBEARE ST
FotHERYE, R B 30 RNMEEEEE, DA R 445 2 1) i
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WILL—N H IR & .

e B R T R v S, AR Web Scraper $d4-EATIR 11, Web
Scraper BE/ET ., B S0H#E— Sitemap, BIJEHL, Hi A\ 108 A H B WX 41 ) 5 4l 7
m VEE T url, #E0H 3-11 fas, ZE57—A> selector Ji fiili select PG L AE,
REBEAE T E SR ERBUK TC R, selector 23 HFNFREGZIT & I Xpath, 454
B HAE 7 B A R A7 RO AT

- C & hitps//onlyannataobao.com/search htm?spi t 0
2018-08-23
2018-08-04 )
@ NEW-20188E -
018-07
| <AsM ANNASiETaE D BRI
NSE MRS ANERGRER T FHRER
0180318
ot ¥189.99 B 11647 ¥199.99 B 142126% ¥209.99 B: 3159
84 0
© NEW-20170F (o) #i6(0) #i0(0)
a.ltem-name ERRL Al Done selecting!
. A 4120434 551200789 TOwai=5922412796 U e TR T i
Network  Peformance  Memory Application  Securit Audits  Web Scraper o X

Type
3-11 Web Scraper {# Fi 7~ 7t
Figure 3-11 The use of Web Scraper
(O title
(O price
pruduct ()
_root () () sale_num

(O url

() comment

K 3-12 V=M R TAER

Figure 3-12 The workflow of Taobao crawler
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AW BT AR R an ] 3-12 s, TP — MmN E 3 0E, Bk
SR IUN url, FHOEBOZ TR ETA R R, e A i 3R, SRR
LR BN M EATFICESEE. B4, R EEES MR WL
f FENE L url OEHE, RFEEAL url ) page=[1- A TH], ZI€H 2528 H 5
BITI)RE

32 HRMLE ARG BB A

Table 3-2 The introduction of e-commerce celebrities’ Weibo information fields

e 7B &
userid A ID, 7 E— 1355
user_name F P e 44
follows P iR, HP B AR K 5 2 &
fans MIPk e, RIEZHAP K S HE
vip FH K 1 Vip 552
location FH P s, 8 -3

creation_time

K-S @IS IR, R a2 H

posts M A, ORI R B B RO U8 T T
#* 33 HPHAEIE B
Table 3-3 The introduction of user social data fields
Aot 7 B X
userid HF D, TR AR 2 5 7 X R
time AT I TR
text Tl N 7
comment TR, M TR EE
repost Hercd, R IR s
like AR, PSR s R
re_user JERRAE B A%, A ARR R BRI, iy Bovas

re_comment

IR, A ARR R B, % BON A

re_repost IR e, AR R BRI, iy B
re_like R S e, A ARRR BB, iz Bov A
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3.5 REMRSHEFERNA

RATSCAARINC T, 2R AT FR WX L0 AL 58 B s AN 0, Rl
AHIEFTIE NCHL 1 45 HL s X 21 AN s B 3k 1) FH " IR Bl 5 A B R b a8l
DU TR AU A . S ERE R B 7B ik 3-2. 3K 3-3. K 34 fik
3-5 iR

R34 HREMLEETFBNH

Table 3-4 The introduction of e-commerce celebrities’ Taobao fields

Hm 7B EBS
userid A ID, H T %505 H P xR
sales JEH— A BB E
R3-5 PHKREPRPIKSER B A
Table 3-5 The introduction of alters’ information fields
7B EBS
alter_name Wt AN R I P 44
alter_fans WG RN R R o 2
alter_follows Bl 2 AN R R R P O
alter_posts Wl RN R (R P S A e
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Table 3-6 The statistics of data
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F 21 4162
NI 2791
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FOARAF R N AL, SRAFHEREMLATIR; QFELTF K S HEH FEkd Sina Visitor
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Table 4-1 The statistics of different types of posts
JREIIE R SRR
31 63.91%  1583%  20.26%
Nl 16.04%  9.67% 15.51%
wR/ME 20.49%  2.63% 0.00%
050 55.76%  8.08% 9.55%
rh v 64.14%  14.01%  15.76%
S0 7597%  22.21%  30.10%
R KAH 99.73%  51.38%  69.86%
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1 JE IR 5 L T PR 2L = PR 5 LR SE -1 D0, TR B, F e 0 20 i 61 Aol - 22
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Table 4-2 Examples for new product previews
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Table 4-3 The statistics of preview percentage

B gl
- 24E 7.72%
PR 22 5.42%
w/ME 0.31%
H—usrfr 4.57%
SREDR G 6.65%
=I5 10.49%
CONE 36.04%
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Figure 4-1 The process of interval calculation
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Table 4-4 The statistics of interval
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Figure 4-2 The distribution of business qualification

38



LR 2L AT T E i

B AHIE T IR (8] ROBE RSN [R] 55 D3 AR R 21 e L5 R R A fb a5 o o T 41
[ EHT IR 5 2 BAE R SRR, SR SONH R M8 — Ik B3
FIAEDY, AR ) BE DR . B 4-2 FORHR A B, HhRR% R
e A v A AR B — A R A SR E R AL B s S AR, B A AR
RE—B RIS W AT LG H, RN a3 T “ 8 5L i ——ddhz
=7 A I A 2011 4R, 2013 4E 5 2014 4.

ARFFUERL 2011 £ 5 2014 FIHIBERIEHAT B EARRAMNL, ik
AT LB IR B B ) 1B ARk a3 B, anf 4-3 B, Ho(a)3RoR 2011 7746 1T
FIRILT, (b)FR 2014 SETFE_ EFIMILr. aTRUR I, ARFE_EH&E e,
i pR AL E A AR, YRS — M REE RN

105 10°
K104 104
= :
m;E 10° 103
= 102 102
_\_1

1014 10!

2011 2013 2015 2017 2014 2015 2016 2017
T 4 FITE AR

() (b)
K43 Btk

Figure 4-3 The trend of interval
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Table 4-5 Examples for lotteries
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Table 4-6 The statistics of reward

R VPRI R
A 3.47% 1.71% 1.37%
Ptk 22 3.07% 2.38% 1.55%
/M 0.00% 0.00% 0.00%
F-0A 1.47% 0.18% 0.19%
H o % 2.59% 0.81% 0.78%
F=Wahr 4.78% 2.26% 2.26%
PN 16.65%  12.54%  6.03%

* 47 2T MR
Table 3-12 The correlation analysis of lottery

ORI PRSI S
VAR -0.055 0.022 0.042
FHEME 0.390 -0.016 -0.008
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Table 4-8 Examples for repost and like
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Figure 4-4 The trend of repost and like
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Table 4-9 The statistics of original authors ~ Table 4-10 The statistics of e-commerce celebrities
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Table 4-11 The statistics of shows percent
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Figure 4-5 The trend of repost and like
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45 KREINZL

A FE R E R ML A R, SRET R AL =N BB AT
Hor BT EATHAT TR AT, 15 H R PZLAE ST . FE TAEERE: ()
MR B R Y S AR B 200 84T 9, RILETE L) B AT AR R — A
Ay ZIFBGASBERT R AR AT ARk . (2) BB B P 25 Hh S B F 7 TR 40 () 4 2247
NEHRE, IR L A 2 AT AR AR AR B BT, H R P 205 ) 7 T 3
(oA 22 H % R A2 50 8 AL P AR OCE o B) IR Gl b 4 B 20 1 %
KRBT, IR M LR R i B, I LRI @ AN —F, e = HCR
FEE AT A 2SRRI, ARATSE IR R K& R ok 22 2 F P i, X2
A 22 8 FH - 9 R LLFR R R SE 5K 75 mT DO 210058 58 R R s sl
P L0 R S SR BN 76.36%. XX LB 8947 Mo 1 A
LRIRDIBL, S AT R AN AR AT AR B AL AN SR LR it T A
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5 HEMIHSEIHHIRE

KRB eI TAT N, AR TR W LS AT RN AT R, B
TANE B E R T R LA NEEAAF BRFIE . 88 04 1 AR U fE i
P ZLARFAE PR S A A 1 DT 45 T R MR S5 B B AR S o fe 2 1 70 R,
T B RFAE ST 1 PR X LA B AP PR, 0B 1 AN [RIR SR R AR FL B
PILLEH BT RS2, R4 RS B 10 MRFIE &

5.1 [a]Rimik

55— T PR BIAE 2R 7 P AR 3 LA AT BH A 22 B e A A AR T A, R AL
PILL L 20 8 W) R AT B0 b AR RO A A T MV 35 ) 52 2 o X HL T X 2K 33
WA TAEAL ST & 1A RIS ) fE 5 BRI AR O, A MR EEAE 24T a0t FL
AN N G P = SN E AR 28 /N B @ Y s S e AN N A S I |
BB T 15 7R HL R PR 2L 2

ERJUAN R, FRBR, A afr et AR TR EIE N R DA ROl
PILLEH B /KT % AR AR o AT FU 3 128 4 FHIAT 9 i, g it v g R 20
AT ONRFEAT H AT AL, 45 & R PIZLA NS BARFAE, 8 X SRRk
HE) S P TR X £ ) A R PR A o S AN AS R R SR FRRFAIE , W12 AR ) 1 e A2
AT B AS [F) S AL ARFALE T 4 5 O R o 85 53545 281 4 A R o R AP o vy D ARALE
2y FELT 21 1) B FRAUA 5 2D 28 5 2 m) R B IR A A i L

52 HREMIAAMLIZMEEX

REELRN T FAERA I 7 D2 FL 72 X 2 AR SR I R, I 2SI M R L 7 D 2L 1 2k
AL o B BB ZIN B Bk 22 1K B AR R R s AVE B e ) S L, B
MW FE RS, X TR LR, By 22 i) B AR IHE 2 2R ILE “ K557 L.
oy L2 SR IR 2177 it e 2R 7 it DA PP R O A L, B @
T PR 2L 51 S FE R P 2L RT3, LR LD e R B B “ BB i ——REE IR
G F At 227 AR T SRR A v R KK Ty, T MR R s/ MR, MR
AR E SRR RA BT AT 1 i BA B iz E A XA ia B AR 2 ik A7
FETMERT, AR, ¥RS ROV O TFB. B, il
FAEREAKE NGB & B EM A ERNF, X2V 2isEiE
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() — P B, WAL A Z G BN KK E RGO 7K ZE R R A & AR S B
s ABIKZE () 25 AT AE F 0o 520 ABIE 700 W 20 4ESE RE T I FI T 55— 7 1T, ANt
FARUARZ S = HEMNZL (4 “onlyanna”. “MALInv” £5) K HHEY ] &4 <
T HOK SRR DIEE, SECURAITE IR E R E “07, SARKHATEL
DIReRI 2L A B ZE MR . 25 B FTIR, ] DASE A8 F RS X £ 508 22 () 80kt A8 T B
FEARSE T FLFE OO, 12 MR T X 21 5% A sl B L Am A P i T 20 X RE R
HAZTHAZHM H S F20), MRS THLESAN “OKZE” IR AT RedE, 1M
H7E AR 7T HE MR EWAAZ E A BriL, AR F0R it 70 A0 L W 21 5%
MR P . B 568 XML RE A S a0 T« LA 250058 N 2% 72 LA
WILT gl A 2120 Dok el st 1) FH P DR i, A ORI U IR B T AL
HPE . Hrh, L R e S I PR R P, 2T Bl
Beid TRV E A RO, B ORI B i LB &

53 EHEITHABIEENE

AHR Iy I 5G 4 FILOR B AT B, AR AN RS B AT 9 IR R X LR
PULL I E AHAT AT A oy R A, A B B AT R &L

53.1 EFHITHYHE=

BT D9 FL R X LA A A R R SCBREEA T, AR B DU F R ORI T A SR AT
HAL P X £ ) 5B R0 1 AN H L T ARSI R & R E N 1N H, R
O FOBT IR th AR BT 4 B BT OANRHIE R, AR LR 5-1 R
£ 51 FHAT NEHE

Table 5-1 Sale behavior features

HH Xl 261
P8 B e LR 20T 248 A R i s R B
BB T e R HL T 2L i e A ) P 2
BT e R HLT X2 BB g R T 2
BT R R FEL T X 20 ol A s B ) T 2o

532 HRITHFHEE

MR 4.3.2 FRHTATRL R LR RAT bR S A A A R, P
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CAAAT R i AT N AN R T S B oK, AR i AT R iE &, BAfoE LNk 5-
2 fioR.
52 AT RFIE
Table 5-2 Reward behavior features

IR Rl oy A
EIE R A LR LT3 6F A F R 3 i i
FEIPHe IR R E HLR L0 T35 6E H PRSI i o
P P R HL ] X 2P 26 s il R i 1

533 #HERBITHYSIES

TRIE 4.4 IR TE R AT RN, VRS B9 AT J9 A7 12 55 R R IR 20 ) R A R AT
o, #ea)E v, BAFEAE T R LA R A gk . BT, AN B TR
WL IR R3S M 4, FR B K U AT AR IE R

(1) H3)& (Interaction): —/NME UM% H P55 R ML B3 &€ N
FLAE 12 R TR P 214 R0k A8 I 2% 4 SR B8 o KB 030 FH 1 5 Ha s IR £ ) L
EBIN 1, DELEH PSRN BT 4. 54 WL gAY
WP B E 2 aefemt SN ? 1 oI A A @, AN AR YE BBl & A
KPR BBl &40 73 i 5 S5 PORAEE FL R W L0 IR 3% R et m], 3R 5-3 P

*5-3 HhEHHNS

Table 5-3 The level of interaction

LR X732
Interaction 1v1 FAMM R E N 1 RHPA N
Interaction_1v2 HEHMM L AR 2 PN
Interaction 1v3 FAMM G R 3 AN
Interaction 1v4 FA MM Ry 4 FH PN
Interaction_lv5 HAHBMLE R HEERKT 4 AN

(2) BEMZESE (Overlap): — M RUNLE HL - 1S M 28 B 52 SO S o H Bl
HIRL R L8, KA I BB R B 1, 52 mahd il 1A
ERIY RIS S I T 50 AWTFURES 2SN 1 B AR R
Jr RS 2% RERERE 1 IR RO R . RN B IR AT SRR SR A 1 P B g
i i K 2 IR AN R 2 B ON 2 0 P REdR (i KIS BI? O 1 fil vk
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XA N, AR /N YIARE 5 X 28 J5E 70T LA 85 WY 48 9 E A 73 Tl 5 A S8 R AL T
T e B mi BT, IR 5-4 B

* 54 EEMEESHK

Table 5-4 The level of overlap

SR X7y oA
Overlap vl T M 2 g 2y 1 I P AN
Overlap 1v2 FAHBA P RT 1, N FEET 10 A4
Overlap_1v3 B NS S 25 B KT 10, NTFEET 30 AN
Overlap_Iv4 FA B2t g B 2% BT 30, ANTAET 50 BRI AN
Overlap 1v5 AT R 2 v i I 2 PR T 50 B AN

(3) ¥4z % (Fans of alters): & X A HL RS P21 A 250528 X 4% Hh 18 FH P
rkp ez, FP Rk 2 AR B 5 BRI J1. D P 888 T3,
1R R 73 F 7o 42 B R AE 10000 LA T o AR, WIZLS KK 228 H P AL SE REHT K
P A 2y 2 WO 22 FRR ) FH P B s KA f e KA ? O 1 A ORI TR, A /N
KRS 4.4.2 ARFERRI > BN, KA 22 803 i 5 A5 HRAK R P 4L
e R s B, N3k 5-5 s o

K55 Mgy
Table 5-5 Fans level of alters

&3 g7l s
Fans_Ivl T R 2 PRy 228 /NF 10000 1 P AN
T N2 PRy 22 8 KT 55T 10000, /T 100000 HH A
Fans_1v2
ML
Fans 1v3 A BN 2% PRy 22 8 K55 100000, /T 500000 FIHH -
ans 1v.
- M
A R 25 A PR 22 8K F45F 500000, 7~ 1000000 [ H
Fans 1v4 o
FANEL
Fans_Iv5 T R 2 K 22 8K T45 T 1000000 B9 AN

(4) 3R (Follows ofalters): & XA LR W £1 1A 0kt 58 9 2% v (1) F
FORVE AN K 5 B #cE . R e AR BRI 1)) R, 2 P RS
& ERTERAR R — o [FIRER, WA ORI FH R 9 2171 oK i 22 (1)
VAT ? T BRI AN 6] @, AN P S Az MR A 1 DL 70 B 4 452K
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SRARER HEL TR X £ 1 3 A ra BB m) - W3R 5-6 B o
*5-6 HPRERESHLS
Table 5-6 Fans level of alters

R Rl oy %A
Follows_Ivl1 T RN 2w R oy RN T 100 1 FH A3
Follows_1v2 AWML P O E R TS T 100, /T 500 HIH P AN
Follows_1v3 FA ML P O E R TEET 500, /T 1000 AN
Follows_lv4 A ML P S E R TAE T 1000 1 H AN

(5) HPIEE (Posts ofalters): & LA HL RS X 21 (A5 200k 58 I 2 HH () F P
e, B AR i e . P e T P AR AT & R R AR
JE R EE R I o AT R ) FH P R BE 20 FEL R P L R ML E S 2 O AR A 1)
A, /NIRRT A R A 1 DL T 4 S5 ZORAUR R P ZL I e %
SRR, IR 5-7 PR

* 57 P RIE RS
Table 5-7 Posts level of alters

2 Rl oy 2% A
Posts_Iv1 FA B 4 P N T 100 (R PN
Posts_Iv2 FEA RO 2 FH P U R T 45T 100, /T 1000 (R AN
Posts_1v3 FA N L P O R TS T 1000, /T 5000 A N3
Posts_Iv4 A RO 2% v FE P A R T 45T 5000 1 AL

(6) A W58 5 & 7 (Average repost of valuable posts): & X K- H i
WL R A 2 T, A R T 4 R 3 .

(7) BRIE 298 = (Average comment of valuable posts): & X A
SN AN R SRy g s Rl T S S RV € G A N A R e R ST [

(8) A R85 % & (Average like of valuable posts): & X -
WIZLHIAT R AS 2 T, A7 R ey T s s )~ 2 .

(9) “FIIFE R tE B (Average Repost): & XA LT W 2L~ 34 5 H 7 & i
B, PRI EROR, W AR WL E M e, R IR TR R &R
HIFLKT

(10) V35 s BT B (Average like): & XN FLRT I ZL-F- 350 H AU ) 10 4
B PRV EBROC, JFR LL R E A A X I RE, PR AT RE AL

51



8 i N e il A

KEREXT

Hrp, (6) (7) ) =/MFRAERHL S T A s e i Re 7y, vl LE—2b
BN — T R 48 BT P B s 2 FEL R I 2L R I BEAR REJT5 (9)AN(10) I ¢
T R X £ 2 A B (R

54 HEITHFHIEENAE

55 4 BRRE], WML A AT N N E T NS HEAT . Bk T E AT
NRHEAL, H AT 9B AT RS R I LR & P DL, AT ST IR A i e AT
RFAER) B, MR ZLI H AT N B R 17 BV MR, Ak 5-8
I

R 58 HHIEAT AR

Table 5-8 Non-commercial features of weibo

R Xl AT
. LT I ZRE A R B A,
Y H
e[S L EAL AR RO (6
e s HLT 206 TR B
H ' -3 bl

A _E B A 2 S P B B AR A T R
LR I ZERE A R B

3k g A A R P I B R IR T
LT I ZERE A R B

AR A A A AT 2 R R T

H i gt &

H P e i B

B TAT UL, AR AL A ZEASE St R BRI FEL R X LD BB . AT
FENCEL A HL R P 2L S 60 5 R YL DA R AE B 22, SRUE R vip 4%
G AE . T R RIZLIN vip S50 2 7 SR R BV, MORAT TR S HUR
22 B A ORIE R T AL SR I B S A R A A

5.5 FIEFMEE S
5.3 15 5.4 IR T 35 ANEEMNLFE ST NFIEE. 4 MHE

ITNFHER AP D NEEARE BRER, —38 41 MREE. BT RATTR
AN TFIRRE 2 FL PR P LA SR SRR IR AR B DL, DA SCRFAE 5 8 R AR Rk
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Figure 5-1 The influence of k on SSE

ST ALATRHIE 5 A B AT, AHIE T4 FH SRS 23 B 0 B P RS DX £ R A s
ITRBEMER M o TR M2 B2 FEAE B 2 —, EReBAE N — AL
THSAREAR W ARG, WA — R R E, §§§[¢355T4%rii§EFJ§%55§§§§§’A*115iiE
— BT . AR SR k IMEIRIEEE (k-means) XF 108 £7 FERS I £LiE AT
Ko, KRBTGS FIIEAE S UL BAN [ 175 00 FEL R O 20 R R AL 23 AT 15 00

S8 - B 1.0
|
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g i
i ul § 0.6
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Figure 5-2 The feature heatmap of all e-commerce celebrities
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k-means KT EG CHEH k, @ EHFRIEEITRE K ERER, B
5-1 FoR k MBUEXS k-means SVEIRZEF A AR .. AT LLE S| “F57 H
fE k=34, SRR KERN 3.

WIE k A 3, k-means ¥ 108 MMLLEEA 3 Mg, RBLERWE 5-2 Fix.
Pl 5-2 AN R I P s D 2 R AR AIE R T B, BAR bR /N0 108 AL ZL [ 4 5 ids
PR IR A AT, WE BB R IRZAE 0. 15 1 FIRE 2. AR NRFIES 5
PR HE T, M BB N AR YOS AR IE A AR AE o (R, X6 BT R AE
BAEAEIH—1k, BFRE—N/ N7 BB R AR R BB KN KSE, B RR,
ZRHESUE R, Rz WA RN . IWEIRARAEE tH, 3 MER 3 ZEX & RFIE
KANEERIKEANE], 150 B AL SRR A By, 758 2 IRz, 7% 1 ffie
HHEFAE K X 00 P B K A AR EE FR 7E 0~22 SR |, X 23 AMRFIE4 T E T
BT AR R R SR AT ORRRE, A0 B 22 KR BB ERFE S AN, H PR
BRHE 5 A, AP GEERHE 4 4>, BISERHME 5 A4y, H P IS ERHE 4 1.
1X it BH HL T O 21 (0 2% e U AT R SEAEAE AR BB B ], 7% O B X Z05% R mi AT
NAEFEARE, 581 LG R U B ANV R . 7% 2 B0 0 ey B A ke Uk 5
P 26 v 00 FH P i e P 5-3 SRORRAEHEIF I 108 AL 21 1) 38 — IR B3R (1 o
i, HARAPREMN AT id, NEPIEERERFE, B KIRER
0. f% 1 FIf% 2, YRR — IR BB . WA RS — X EFEm T O R
SEPZLF AR R BN AE Ay . NIRRT LR R, 7% 0 I P RS 437E 2011 4E AT
SURIT T RIS S, R 2 M P OREATE 2014 SR G A UG RS, R 1A
F BB T AR L A, (ELSARHRAE 2011 4R 5 A AR M S Bh. 255K 5-2 1)
SE, ALK RS A2 N DR =AM
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i3 %1 % 2

Bl 5-3  HR EFERAE
Figure 5-3 The distribution for the year of the first new product display
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(1) 130 0: RESJRHIIERE 0 IR ZL o X SR ZLAR 5T e LR i 3,
HAES AR ARG R, JCH BT e .

(2) B 1. FERIGHAENRE 2 W P ZL . XN ZL T Ji HhL 7 3 30 R e []
BeH, ABAE S NI P REONIEER, JEHLE T RO mUERAE 2 AW 20432
[l I o

(3) I 2: TSR | R RILL, IXIE RN ZLIT Je HL pe i a0 (R[]
o B, AR R L R BLERANTE R

NHATTORRR R RRE R SR MAHERN R, 54450 THE
HEAA AT 18 (LA L FET W LR AT B, LA R AR KR P L TR X 200 ' 2 B X 2

Sy

1550 0 12 B 1
Bl 54 Eai e W R P ZLRRIE R B

Figure 5-4 The feature heatmap of high sales e-commerce celebrities

BRI, AWAEBIEKIKZ: B 0. B2 FiiEX 1. TR HHES R
R AR T B IR AR OGN, 3 AN Fi 7 W 2104 ] RE B B B PR T
PIZL, (AR 0 SR 1 LRI ZL 5 U TR R, U B ACAT 3 R 1) I 21 B8 A 1)
RE RS/ e B ) PR R X 40

551 HMRIFEESHENEXMED
b I IR SANRFAL K 7 B 5 308 T R T X LA AT AR AU

DATEDL, AR LRSS IE AT, R MR S B B AR R A
RRIPLE RS IEAE R | 5 AR ROR .
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Table 5-9 The correlation analysis of sales behavior features

EHATH LEE
P BRI E 0.268
BRI R 0.301
EEMEF R E 0.092
RS s PR 0.187
* 5-11

R 5-10  AATNRFIEAH RN A

Table 5-10 The correlation analysis of reward behavior features

AT HRAH
PEE R E 0416
FEIFRHR MR 0.045
)RR 0.012

FUE AT R AR R 7 A

Table 5-11 The correlation analysis of word of mouth marketing behavior features

AEATRHIE R, AHOC R E

bz 5 X 2 JiE ke & M R R HI ke

Interaction_lvl 0.198 Overlap _1vl -0.125 Fans lvl 0.116 Follows_lv1 0.174 Posts_Ivl 0.152

Interaction_1v2 0.036 Overlap 1v2 0.276 Fans_1v2 0.346 Follows_1v2 0.172 Posts_1v2 0.188

Interaction_1v3 0.020 Overlap_1v3 0.013 Fans_Iv3 0.358 Follows_1v3 0.294 Posts_1v3 0.136

Interaction 1v4 0.322 Overlap 1v4 -0.025 Fans_1v4 0.172 Follows_lv4 0.185 Posts_1v4 0.159

Interaction_1v5 0.304 Overlap_1v5 -0.085 Fans_Iv5 0.187

A BT 2 15 A R 242 A R 242 PR R E 0442 | PR RIS E 0294
0.121 0.308 0.184

Fe k& PR R
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ATE T E B NRHE &S R L0 E B B R RAE G . Wigk 5-9. A
®5-11 o, BTN IE, B S e e Al ok R Buk 0.301, ARy
TEEAH R TERLSS, AH M SRR IE B U S R & o s~ 2 e %
REAIRNMEGR, Ui 225 R RO AT Dy e LI SEAR I RAE, WAL _F 5B i w4t
HeRAFHRZ , 1A AT BERR S Bk 22 (UG, B R R

HRGNFR 5-10 R, fE2EAT NRHIE R, I 5E R A 2 e &0k 3 b JE ARG,
3N FR AR PO AE B AR MR AR 55 . B X HAFE & 2 4.4.2 PR TS G113
ERRA, FrbhE 442 Rt RS RAEN S A RN ERE, 5
B, XA REAE R e R A RO P R SR

B, iR mT NRHIE R, 3R 5-11 fion. B3hEH Interaction_lv4
Interaction Iv5 55 FLRS X 2185 B AH OOV B vy X 10 BH EL 30 s v 1) FH P R 2 P 41
HoREANE . M EH Overlap Iv2 HIFHSCME & E, EHAWEHEERIHEMHX.
F P #2259 Fans_1v2 1 Fans 1v3 5 FR WAL ES EAH OO E Ay, RIS AE G
un 4.4.2 FHIRFFCARKEL, w2 B P A — 8 WL R B s B DA 5
FHECZ T v &5y 22 B 5410k 22 8 () — 8B 73 F P m] DT SR S8 A R b s S RUCELS)) .
P EET, fmfs2 Follows Iv3. RFHRZMA T, AR 0
TR NEE, X HB 0 N AR AT RERZ 0 B L0 B . P U 2 5 H R R 20 AH e
9. ARSI ke SR B A E T, BOPIREM R .. &
WHIFR B, AT RE4S FL RS 200 B S b — B AR RO, TSR 1 FL s Y 41
HOAH & o PS8 R R U AE SRk B R AR,y 1138 AR DR = A S
X AT BEARFRE A o LU s B A 1 R B 7 =

R 5-12 HEATNEHE KA NFEAAS BARFIEA DG b

Table 5-12 The correlation analysis of daily behavior features and information features

E¥ITH FHR 2
Kk 0.118
¥ 42 5 0.507
157 I 1 0.212

HHE ISP k8 0.228
HH s P EieE -0.026
HE RO FIgS #E 0.304

e, T B AT R R AN N A DR B R T X 0 4 B TR B AR G
P, Wk 5-12 fos. Hrb 28 S E MU I Rt i s, H o T
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B H R E S H ISP g a B . WAHSIE B tha] DL HY H AT R AIE
O RONEISESER iR A LRI EAN RS

RATHEH ) 41 MR, Foo ) 5V F A E AR SRR AL T FE AR G ERLLT,
BOA AR, XU A B B LRI E ik e R LN . h —
TR AH FUAE LS 22 SRR MR IR R A 5 I RCR

5.6 HEEMLEEHEFUNRE

B AN B LA SRR B A A AR SE FL T X 2L RO AH B, BT DU 4 4 I 93
M T, AL 41 DAL 2 FR R P 200 A E TR . s, A4
A RHEZR A5 LR BAR 3R R s LR, XS EEASRILAS 2 > SR TR RE IR R
W AL IR S s B, THEARRNRMES AU BB, $R B L pR R 4L
T EHENREZENER.

5.6.1 #1&ERFE

G 5.1 AR R, B R R XL R AR S AT O, A AT DR R AT A
SERFAE TN B RS O £ AV R A R, SRR R OCHERR AL, A7 Bl A I L R R AL
T H O E P AL . B, X ERRIRLL, Mn] G 2 is g it
I L2, AN Sk 2 M BBl X ARG L, R ZEA e 2052 1
BT IOREAT I . T8I 5.5 BPRFIE T AT FE SO, AN [ 3R R LR 2R
A AT, B RZLERE AR S R 2L B B s 53— T3, WA S A R
FASRAE 73 M A w0, A SmAH SR HRRFAE B, i SV Y — A B LA R ALE B S
B PTEL, 75 B A AL &8 52 S 5 Ry AL S R IE 2 MRS 5 R &R, &
SERTA SR AE 5 B K I B R . AT ST A FH 0 2R B T VR R XA
R,

B SENT HLR Z A B R AR AT A E L. R L R A A KECREL 3 A4
Bz, R sk Atk 5-13 frs. BRI, R MR AT A R “ R E AL
“CrRETERIZL” AN CREIRINAL Y, I E R DO 2 A S B T v 5 AR R
T A=K 8 TRy, AT =oAL & “07, “17 A “2” 7rHIH
R CRAEML, R N AR E R

B 28R SCRE LR 2L B VRIS DR BT Tl R PR N 70 2 2 30471
FAHERTN . BHEE 31 4 “IREHEMLL”, 59 4 “THEML”, 18 4 “ i
ELL”, ZREAR I LGIRL N 1.7:3.3:1 BRI R RN R (¥ Ll 15 B N 6:4,
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R4 E B 1) 60% FH RN R, ) T (1 40% FH Kl Ass 284 ry AE iy 2k
*5-13  HREMOE

Table 5-13 The classification of e-commerce celebrities

KA Xl 73 264
e B R L WERT GYE + 12 hsifEE)
R R 2L HERT UME - 12652 HAVT (UME + 12 a2
SR A BEATET OE - 1/2 brlER)

562 fREUEREVHE

AHI I HIRA TR BEHLARAR . KNN A =R A F 7 R4 9F HXT b 7
TH%%%%@A FEZAS TSI L P ) 21 R ) = 20 SR e, AN A 2

BRI PR T SRS B A0 A (B R PR R AR R BEAT VERE VA . T =4
ﬁﬁﬁﬁﬁﬁﬁ*%i%ﬁﬂ$ JIT LA 15 R B8B83 AR 4[] 3270l
EATMBHERE R, BARUR .

precisiongyerage = (preaswnhigh + precisionmedium precisionlow) /3 (5-1)

7/

recall gperage = (recallpign + recallmeqium + recallyy,,)/3 (5-2)

ARG IEIS Scikit-Learn H 120 B8 AT, 7 NLUF ARG SELR .

(1) 2= BERESAT NRHERRY: {3 FH H AT ARAEAA N AAE BRI 25
SRR, PRICARE AT R H O 209 S 4 = KT T 52 e o

(2) A= BUEEAT R AL 3 S B AT R R 250 R0, BRFUE AT
RHREAE S EEL R O AT R B KT T B 2

(3) N BARHMEARR: I e N A R RHIE R, IR A RHIEE
TN G TR B A2 AL 0L

(4) IE =R R g N 2014.4.30-2017.4.30 3X = E 855 B
IR RHIE B . 54 BURFIERR R 518 — SERHMERERUAR LE, 1 = 2RI AL PEAh
W 21 B 3T = PR 25 R IR 00 ) 25

(5) I RHER A 4 A A A N 2016.4.30-2017.4.30 31X — 44
W IE FTA RHE R . 5 A i BURHIE RS BUAR LY, 3 —4F SRR AR B DA I 41 il
— LA R B T R

R 5-14 BHT DK LIS IR R, R g B T AR B R R A S
I R TSN PR A . A R ZFIAME, vTRERI RS e (1) SR
FE RS AT N R R AR E BT AR R, SUR RN AR AL 2 B 4R (A, {H
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Table 5-14 The prediction performance of different models

e ENUEY
- B ey =4 i —4F
EE BT JRHIE E AT NRHIE
AR R AR Y AR Y
TR LAY
WA, HRR
SRR 0.40,0.40 0.43,0.50 0.75,0.60 0.75,0.60 0.75,0.60
R P 0.73,0.58 0.80,0.67 0.71,0.63 0.76,0.68 0.74,0.74
R I EH 0.46,0.67 0.45,0.56 0.50,0.67 0.50,0.67 0.60,0.67
$E 0.53,0.55 0.56,0.57 0.65,0.63 0.67,0.65 0.70,0.67
S EH 0.50,0.60 0.50,0.50 0.67,0.80 0.80,0.80 0.78,0.74
s 0.75,0.63 0.71,0.63 0.83,0.79 0.84,0.84 0.89,0.84
& REHERH P 0.55,0.67 0.58,0.70 0.78,0.78 0.78,0.78 0.82,0.90
$E 0.60,0.63 0.60,0.61 0.76,0.79 0.81,0.81 0.83,0.83
AR 0.60,0.50 0.50,0.57 0.67,0.67 0.67,0.67 0.83,0.83
R P 0.75,0.67 0.71,0.67 0.74,0.67 0.82,0.78 0.79,0.83
K K= P 0.50,0.67 0.60,0.60 0.75,0.67 0.70,0.78 0.75,0.67
YA 0.62,0.61 0.60,0.61 0.72,0.70 0.73,0.74 0.79,0.78
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Table 5-15 Top 10 most important features

4 FFAE A
1 Interaction_1v5 6.43%
2 P8y R A 6.29%
3 LVIEZA =S 5.87%
4 HEWMIEFIREERE 581%
5 Interaction_1v4 4.65%
6 Overlap _1v3 4.39%
7 Fans_1v2 4.21%
8 P BT 3.97%
9  ARGMETHEIEIEE  3.72%

10 PIERRBIEE 3.51%
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