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FAFEEHABERAR ERITAER

}%]ilﬂ‘\i‘l ’

2 4r 2!

(1. HEAFEFEE%R, I 100084)

B OB FAARASBRLEAFAANFARXEAT S A EHEREL, AXFHARETAFTRAARKEFHFAT

GEERK, AXHABRARFLE XA HLAKL,

BHT—HETFRIAERGHARF 4 AREN & MOFE,

ABSBIEARGEN, RETEZTHAI .k, MOFERHEA TESH A ERNAGFSHF5], XS HRETLH
MM, BAMOFERE L, ¥ FZXAFHLAIR, AATH A BT ABK, MOFE & T A T X LA & &N

BHERAFHAARFARTFRLAFA,

X@R: FHAF,; REEHE,; RPLAR; ERRX

RERAS; TPI182

EREBEEAT, TRREINNBEEER
BRENERE, —RITUBRNEE ELRELRE
JRFE R EAFT . BAAREFIIFHE—ERF
(R, E—CREANEEN—AEHE, SHEAEE
54 (frequent episode) FLEMNHAFIIFEAL
WRENEMHH (episode) . AL 4T K F AT L
SR BFEAN, A5 B H R B 5
T HERK

PEREFHANE AR E H Mannila FHRE R
g1l B S A — o 3R 2 gy B g (21(310411s](6] |
Mannila & A H T EFHE I RENZERE %
WINEPI, BEZFEAEE—ENEKE. Bk, B4
H o« BIFR—A LB T 68 S B E B A BESE R AT [R] &
dr, HEEIAER IR, FARSEREER
BB HEHEHEE YT A REFGH, K
W, AEEARE AL, WINEPL 8 RITER
FOE R TR AR E MM AR HFES, XL
AP EE RORBEEEGF, BETEREHRT
¥, B, WINEPIEEREBSKRERENFEF
HAMERY, BREOWHEIMRAFI, BEX
REEEZIBESENEL M,

2 OB BRI R R M 4% P BER L AT R )4
FMAR Z AL, Batxt P AR, R
ZEETVTUEFHEREPFR, EAEMHRITR
EAi R, BEASMAEANAP REN I RER
R4, FETTREMEM ML EMPBRIRE, IR

WRELHNB L. KHREAFNENESHEER
HRABEMEPERREA, B P U6 R
5 FUE %R TR R R 3475, RA WINEPLE
EREHAEN ELNERXBLSRBEERE,

Mannila % Bf 3¢ % 8 i 51 # & /D & £ B/
(minimal occurrence). K&, RHETETFEMIE
B EAMEFHHANBELARE (BEKHN
MINEPI 8 3) 1), st THmER?), 52
A AfEY WINEPL B ERAR R, BERALKHRE R
WEAKELHA N E, FGEIHELERDMREBHESR
B, WL E T WS BET R 455 o R B
EEHAHNHESE (RITHZH MOFE), FHH K
BN ATRERAP ERTANEERRRS, B3
T—8HEXHEK,

1 BEHRNERER

BREEERRES E, — B EE4FS
A L # R R~ " TRH(S, T). Hi:

S={(si, i) Ii=1,2,---,N;s‘. = {A“,Aﬂ,"',
Ayl A, e EVs T=1{(1,0) |i=1,2,- N5t <t
(i=1,2,~,N-1)} ;N HEFRE B4 K E KB E
B

BN E AR AR (A,,2,) o

AXFHRENEFHA BT EAHA), B
5 HE LR A PR B B 8] 565 U FE B0 S R4 (T 30

* REWA: BERA/PERASHE (70871068, 70621061, 70890083 )

FIREE . N4 %, livhy®@ sem. 1singhua. edu. en
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—ARAEGHH), — M ERFFHA « THBT—
MFFIRR: (A, 4, A0, Blm, FHH (4,
BYFi(B,A) R AARFEIMBTEMHA, £(A4,B)
B, B BEEHFAZERE, ME(B AP, F
{4 B W R AEFEELE A 25T,

THEZi&i MOFE B EF M —BEE

2 1] g — A wf e X [, 8,) W
(1) 2E[e,, t,) R, BEEHH o« H—NLH; (2)
REEEM—AEABBHEXE e ,6) C[,,t,)
(Bhe< o, oi<o Bl -o0(s,-1,), EREH;
WA, 1) B o 80— 8/ E 4 B (minimal
occurrence) , E: ¢, .f, 7 BB /N E A A HR B
] TR E] o o, — 2, B/ AR IR A0 B IR B

HEX 1A, (DELAHa« EFF(S,T)F
G — LA TF—-NRADNEER; (2)F4
HBoWMB—-ITBRPERERBERICETENSZH
REMAKRRE, AEHE T XEAE BRHF
14 % A B BB ] Ao

SIB1 MR[e, ) REMHH a=(4,,4,,,
AVR—ABANRER, RAEHAEGHFT (S,
T)H, LEFFTE(A, L) F(A, 1, - 1) BINFH,

—NEHHEFHFIPEEFEZIZH,
XELFZERARERR, ERENEHAELA
RER. EREHHAZAMB/PREERZEH——
XMXFR, TRUT5IHE,

S22 REAREIXEL,,:) [u,,u)RFH
Ho WPFEANBR/NEER, MR, <u, Wi, <u; B
2R

AEHELERF (S, T) R At 6 & B win, B E
BT REREREN (e, -, <swin) WB/DMRAE
BARAESE o« WERRNRES., THE o« EF
IS, THHERBNMNREBEFESNEL,

EN2 LHEEHRFICS,T) M HBHHE
win, INRBEHH « HENMBNEEBESAEEN
T=1ER:

(DEHE, EEPHELEIN « HERE
INEHR '

()&, EE4REE « EFF(S,T) FH
FRBERRBR/PDRES;

)Y EFH, B4 HAHTRKBRGEHEF
(BT ) HEF1 .

NZEEGRAEHH o EEHFFEI(S,T)THE
WB/NEEREFEE (FXBHRIRDEERE

4), it mo(a). .

BR, BHA o« BAKRERES KA
|mo(a) |, BVNZEHALERFFI(S,T) FEALR
WH, ATRMEAE R o MEBUREKNIRIT. ZTU
A HERIEATRIT T MOFE Bk,

2 MOFE Hi%

MOFE B MEFBBMARERIAKREN &
HRERENGA, AGREKRERD FBREHRFHE

CORKERE+1 KREEGH, FETE RS

FRAGXEEHALSHE, AMBRANKEN
k+ 1SS, RRBEHRER, AEREFER
RS EEAERN L. BEBRDRERES,
MOFE B#:7E SR REBE, RERBEARH—
KRG ART], RO b A B N E S
BREMEEFEEAT L. BIBEIBRTUS N
EARB—ERT, (REEFAES, £4TE
AREFHENKER N 15 & RB AT
BEEEMHE, SHNTATRABRREL ERE
RIS BAERMEEENINEE.

MOFE § %

WA BEFFI(S,T), of @S BE win, X FRBE

min_fr;

Wil FTABKEHANERES T,

.

L BHEWMAEAHFRT (S, T), £8F, f1MO,;

2. while (F,1 =¢) |

3. ¥ GenCandidate B¥; £ RBEHBHHAES C.,, L

. BRI CMO, ,,;

4. F#fhiaecC, REHE; ABRHESHALE ., W
FARLE MO, .5

5.}

"MO;, CMO, # mo () WA, HP o« IKER "/

~

2.1 %8 F,

EX—FrB, MOFE B ES B BIABHRF
), BEMH (A, 1) PREBREBUA KENE
B [, b)) MBXFHEESES mo (4,) F;
RERHE |mo (4,) | IR/, HFA RERE,
BAER F,
2.2 HEREEE4GH4AE

MOFE HE@ g R/ DR EBRE A RRFEMIER
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BEXRER, BREREFLEBREESGHAR, L4
REZMHENME/NREBES. EAXAERELR
FBAXR, EETREBHFENRELRE,

MOFE X f 5 WINEPI £ [ #8356 3 {4 4 4 1%
Fe. B, BdHAR - HE\RPHBEAAE
HYAr-E BN BREREHH (NKEIHE
MAEREGA, MEEINHI - -1 AFEFHEA,
WMAKHEMNER—-HERD), BREXES%
R (1] R5IE1 “EAREFHANTES
HLERTMEN”, RF—-—SHRETRIBEERSIHF
4,

MOFE B O RERBEXREHANR/NE
HEME R, Mamnila EHRE SN T EHREHA
(BIKERn WBREEH4) NENMEEBIERN
FHEEH (KE Mn-1) WENMEREBZREINE
R, FHEBU TEARERBHHANBR/NREEERN
U2 b, AXRHUTFTHBEAK
BRFREHANRDREBESERBFEHAR/D
REBESGHFE,. '

BREEHREHH = (4, 4,, -, A), o
Mo, AR « HANMFETFEFHFAH HF o, =
(A, Ay, L, A, BFE a IBRE—1PTTE;
a,= (4, =, A, , A), BB «aFE—-TTEK,
mo (a,) FMlmo (a,) #FHR a,. a, BE/NEE
BEG. mo () [i] = [1,,8,) BN a, WE
MR/PRESE, mo (a,) [j] = [u,, u,) ‘'R o,
B A RADEER, Ko, <u,.

MRAGFEEME >i B mo () [k] =
[e,, &) B, <u, MF [1,, t,) B o Eu, ZH
‘B REKZEH. WRAFELEEME < j#HH
mo (a,) [k] = [u,, u)) Hul>:,, WK [y,
u,) o, £, Z2E “BE” RENLH,
(t,, t.) Ba TEu, ZF “BREBE" E4EHNXH, H
Bt (u,, u,) Ba, Bt ZR “BB” KENE
B, MR (e, &) F [u,, v,) FHo. o, B—4
HP R EHE.

SIE3 Ho.o W—HESEEBAEHE
Bt E XA (1, v,) B aB—PB/DEEE

HE TR, ER g,

BRI CenMO BN XBH o, a, WER/DPEE
WES, FRAMEGFETREMNBESRER, &
BTFEHEH - ARBRIRERNES

mo' (a),

GenMO g g
fEH: EREHEHE c WERNREEES
WA BROREBRES mo (o), mo (a,), BEHHE
1 B8 win;
Wil BRESE o BN EEEHES mo (a);

o
Li=1,j=1;

2.0, = mo(ay) [l @, =mo(ay) [
3. do{
4.  while(w,. 1,2 ©,.t,) do
/* B ESHT o, MB/NRERL, ), #E mo(a,)
TRUBE-TAATRARBSRERNHERE, BE
o Bt ZEBE"RENEH (v, u) "/
5 j=j+1;
6. if (= lmo(az) |)thendow2=mo(a2)[j];
7 else break to line 16
8 while(w,. t, < w,.t,) do
/" BEEYEE o, MEARAERv,,v,), & mo(a,)
PR o, TE u, 2R BB R AR ) "/
9. i=i+1;
10. if(is|mo(a,)|)thendowl=mo(a,)[i];
11. else break to line 12;
12 wo=[mo(a,)[i-11.1,, wpt,);
13, if ((w,.t, -mo(e,)[i-1].t,) <win) then do
14, mo(a) =mo(a) + wy;
/T HEYE ol o2 WHESEER, SREFBEHS
Hoa W —NRADRER"/
15. | while( true) ;
16. output mo( ) ;

EE Hmo (a) Flmo (a,) -F%MB GenMO
AEAERMNES mo' (o) REREMSH « BN
B/IMNREBHFES, lmo’ (a) =mo (a),

EH: RO HINERE. EaEmEFER
fTHEH . '

(1) HRtE, GenMO F Line 13 M HIMFH{E T
mo’ (a) PHTER o« WAERB/PEER,

(2) &, ARIESE, AHREFEE o ¥~
MEYBDRELS (1, 1,) ¢mo’ (a), KiESH
SCER [ 1] PRSI 3, BERFEEL > ¢, Mil < o,
8 [4, 1) emo (o), [4, t) emo (a,), &R
GenMO 2 SR iR B8, TR L, < ¢, W
DEFATURE o, 76, ZH “BB” RENZH
(¢, £), EB/ e, st <, £<e,; A, hTRERE
n>t, WAETURD o, et 25 “BE" RAE
BBl (e, uw), EB <<t use,; NTBE
T ooy a, —EBMBERER (¢, ) 1 [£, u),



490 PEEEREFR: HAEARFEZTHINRSHR

GenMO EFHA X AHMBEELTE « H—1&K
WNEES (¢, u), BWR t, < 1, ust, BR,
(e, w)WETRIBERE u -t NTFRETF [o,, £,) HE
[EBsRE ¢, —t,, BOA [¢, u) C [, t,) WHF
(e, u) = [¢, t,) B3, WE [, ») C [,
t), i e, &) RE«HWBNEES, 5HRE
FlE. R [+, u) = (s, ), %W [1, 1) €
mo' (a), L 5BEFE. EEUHBIE.

(3) ARHE. GenMO XE T mo (e;) M
mo (a,) BRI IR HBEFTERNESHEF
£4,

T iR BB GenCandidate 32 T 55 — v B2 4 BU1
HEHARER/DMEESES NI,

GenCandidate & ¥
fEH: ARBEEEHAESURMMY mo (o) £4
WA FHAKENINPREES .. RAOREBRES
MO, , &I B B 11 B win;
B FHHARERE+ L RRESES C,,,, URHNK
B/hRAEBES CMO,,,;
ﬂﬁ:
1. count =0;
2. ifk==1then for h=1to IF, l
do F,. block_start [A] =1;
3.fori=1to |Fk | do

4. current_ block_ start = count +1;
5. for (j=F,.block_ start [i]; F,.block_ start [j] ==
F,.block_ start [i]; j+ +) do
6. record a, =F, [i];
ITERBREEGHE/
7. forx=1tokdoa [x] =F, [i] [x];
8. a [k+1] = F, [j] [&]);
9. fory=1t0k-1do
10. forx=ltoy-1doB [x] =« [x];
11. forx=ytokdop [x] =a [x+1];
12, if y==1 then record a, = B;
13. if B is not in F, then continue with the next j at
line 6
14, find mo (o) and mo (a,) in MO,;

/" ¥ GenMO, A BUARIE B A B B /D R A 38

4 mo (a) "/

15. mo (a) = GenMO (mo (a,), mo {a,), win);
16. count =counl + 1

17. C,,, [count] =a;

18. C,,,.block_ start [count] =current_ block_ start;
19. CMO,,, [count] =mo (a);

20. output C,,, and CMO,,,;

2.3 IREREREAS

BEFNFH o WRDRERREHRDRH
THREGHERS] (S, T) PRANKEK, @
B mo (o) | FMBEME min_ fr ) K/NEPAT
W o FESE
2.4 k8 MOFE 1 WINEPI

1) fBRER TR

WINEPI F, BREFHA « HREFRAGLE
HEFHREE O ERFER R o« HE—1
EHATMUHRESINEE O L, #RTEET
W, ERMSERREREBESHEHAATEAR
e HH A A REGE, R 1 REEF

#F1 B Test (win=5)

Time (min) | 1 |2 |3 |4 ]|5]|6 --- | 86 | 87

Events A[lB|C|D|A]C|NULL|A| B

EBEMA (A, B), WINEPIEESEH WL
HERB A8 W; T (A, B) LRRAEEMKEMNA2
Ko MARBMERERER I ~7, FH4H (A, B)
KBRS MG s E B4 .

MOFE B i it /MR AT AR iC R B4
HE—-PMLHREMRE B XE, FEEELE
HEZFIRMB/NREBRZRIN——R LR, AKX
R TEEITRRE. flin, B44H (A, B)
BB DR E B E F mo({A,B)) ={[1,3),
[86,88) |, HF RAMATLE, FFIXMMT (A,B)
BB AL B

2) 3 PTG 1) S Hoad Te] 5

WINEPI B 5 Bf B 8 — K R 5 | sh— 4>
AL, A T 4RUEME 3hid B o 6 | & M KAR
o, EHEEREBAE, EARENEGF
WA A B E R (R B4 T 51 . SR T 7E S BR B AR
f, RERASEETERFSNBEEREREREE
HR(WAP EMESNNIER). BXRBERESR
Mg MESNRAFEFFS, B8 KERRE
FEMEAEHEREIR. SRS ERNERENR
R, BKFES WINEPL BB 7Ry =E kKR
TRHH R EE D, BuBEENRE, REHFF
Test Jp i, 76— Wi i &+, WINEPI 8 8; &3t
TEYR 87 NatE A, HAE 80 NN HEA;
BIFEET 91 ATREE O, KoH 75 M HEEE
&, ‘

Hith, WINEPL A E R EFR T AEHTE
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e (] 354 FE B B0 AR S (R 445 98 . T MOFE B 3%
B4t 3 B BHE FR B (S, T) #, T AT LR 3 g2 6t A,
AT DA B BT 1] o % 8 Test ¥ 51, MOFE REE
RPN S AREA ARBRA—K. 5
WINEPI A tt, MOFE X 2 8 8 [6] 0 38 5 51 f 4L 38
W IR

3 ARERAHLENITAZEIE

M&RP G EMAFNRATR. REGHP 2
FEUERFEEARR, B8R RGRFARR. 23X
RSP R BAER KNS BB P FSABMK,
REABUTFTHAEM: a) RBEIHPHER
MR, PSRRI EFEA; b) RAAFRK
ZEAP EMERNED, MFEREE, (K,
HAEF RS ERSTE 18 ~29 % Z R M, dhiE
FAFR45 30 ~49 B X F AP, TiBEHP MR
ST 50 L ERIA . )

AR FA BB $B K B COMSCORE 7 i 3 3%
HGERAL EMBENEIESE) . BaEx BEALKE
IS BT A R, BACHSE 400 4 R P AE N
SRPEA (Hh, B4ER P 200 & FEF P 100
& CEERP 100 4), FHEBUX SR A ER—A
B b T A A SR

LR E AT BT -

(1) BLF MOFE 83k, 4 Bl o 8N4 B
PERE MR (R E) , BRI =KiaF
AP RSREE ERNERWESED,, i=1,2,3;

(2) D, hIS{RIRE — 4L, ZIMMAS
BEE RS

(3) WBRARAARN ERER, RAENZ
[E] B MR R R [ 2 A 3 A ML

LRBHOREMTF

(1) 5|2 b, 55 E— TE AR AR
B min_sup %% 0.2 (D, HHAKIE);

(2) FEHB 1o, FrAH ABFES 8 AR
IE] 26 i 53 5 9 4> b, 48 X 9 5 B 8 min_fr = 30
(BANEHERHA—RNE AN REEN
#H);

(3) 431t 8] 8 B4 win = 15 0 win = 20,
HATFRER
TRERMAHIT
SARPBEEER
., o, FESAESBAE S LR R A
B, R T SR A 2 A B e . 3 2 FTm

3.1

#2

EHRBE=IRAERAEH LRERX

B4
KE

win=15 min_ fr=30

win =20 min_ fr=30

1

A! D! F9 Hi 0! P! Q!
T, U, V, Z

A,D,F,HO0,P, Q,
T, U, V,Z

(A, A)(Q, A) (Q, P)
(Q, W «Q, T)(Z, Z)

(A, 4)<Q, A)(Q, D)
(Q, H) (Q, P) (Q, Q)
(Q, T (T, Q) (Z, Z)

3

(2,2,2)

(2,2,2)

4

(2, 7,2, 7)

(2,12,1,17)

E: RPEERRHEHAAIRKEIBRFIRAH=ZTH
PRHA R E R

MER2HFAEEH, £, P. B=1THFP#
RN EMER S, KESHCE Q KRy, B
Portals 25 R &%

EHBHRAPAHPLEEYE Portals 2
#3 3 35 B B A EE
FIJ5EE | win=15 min_ fr=30 | win =20 min_ fr =30
old 0.96 0. 96
Middle 0.945 0.945
Young 0.97 0.97

FEB3IUR QEXMUHERRE (Q KM
WERRESMMIERET S M), o LR S KR
APPSR EM IR Sl B2 R R
FITP P RIEE %I P o bR AR S D5 )
FHABRTIM M. TREFE . W% AP ERE T
FICARI B 2 R R An IR T A B Rk . ERM
R4 ik .

3.2 RYAPEREER

FEMS EMER, RERDMFETRES

B, AT HEEFHRR WE4HFR,

*4
R

EPRAABESENERER
win =15 min_ fr=30

win =20 min_ fr=30

Onl}"YO‘mE (A! Q>, <G>y <Ts Q> (Ar Q)r <C>1 (H! Q)

I, »,<2,2,2,2,12,17),

Only-Middle
(2,2,2,2,2,7) ((2,2,2,2,Z,1, 7).

Only-Old (H, H), {(R) (D, D), (R), (T, T)




492 FPEGEAATA: HAAARAERETHNE SRR

(G) 1 (A, Q) WEHERPHEH LMK
(D M2, 2,2, 2,2,72) "HHERPH
HHEPMBER; BEAPEAFHEMERAL (R),
HZAEELENBBHERFR, KA

(1) FFEAEZHIIE G: Education FM ¥,
WRERE . FERFERLTRERE.

(2) pEAEMELE 1 Finance &lInvesting 3
BHYM, TRRER: PEARERBEESRER
f£.

(3) WMAFEAN (23.5%) cE—BHEN
FREVRI A LML (Z: XXX/Adult Content) ,
3.3 ATAPRARER

FERS EMEX, REWITHAPBEEE, &
BL T E AT 22 18] 78 e L6 J7 T B9 AE Bl o

£S5 AARTAFRERHAANLERER

= 0a 3 win =15 min_ fr=30 win =20 min_ fr =30
Young-Middle (z,Z,2,2,1) (2,2,2,2, 1)
Young-Old [ (H, A), (Q, D), (Q, H) | (H, A), (H, H)
Middle-Old NULL NULL

NFES a5 : BAEFFEAMPFEASEERH
B R E S RRALRN; BIFEAMEBEEAL
PR ERAHEE (H: Entertainment) BIMYYE,
BEEEEMM EEBK M (A: Ad Banner
Networks) . TJREJREH: EFEANMEFATEEEN
At B R R AR BT AT N WY .

4 & it

AELEERDRERWELES, BitHH
LI T BT B/NE A SRS 8 R K B 4 89 MOFE
Bk, ZBEEMUNEGFFFARMIZHARS
R4, YR T A TSR AN B A AT i R S R Y
R, HFERABWERA - KEREAHFH, RET
FEEE SR ERRENE W, EAREF#LE
PIFT R  SEBRBFR H, 57 MOFE ik, AT LAtRE
HERAEBTHEEARPHEMIR, AE—B 2 TH
i E PR EERE . FRF K LA
FHRAZA, XFEEH. BTFFFERN LN
BARZHERETEAMENER. MR H
FEAMA RN ERMBAR RN T %K ERTE
S5HMAP RN EERR,

2 & X W

[1] Mannila H, Toivonen H, Verkamo A I. Disco Very of Fre-
quent Episodes in Event Sequences [J]. Data Mining and
Knowledge Discovery, 1997, 1 (3) . 259-289.

[2] Mannila H, Toivonen H. Discovering Generalized Episodes
Using Minimal Occurrences [ M J. KDD Conference,
1996.

[3] Laxman S, Sastry P S, Unnikrishnan K P. A Fast Algo-
rithm For Finding Frequent Episodes In Event Streams
[M]. KDD Conference, 2007. .

[4] Anny Ng, Ada Wai-chee Fu. Mining Frequent Episodes
for Relating Financial Events and Stock Trend. Pacific-
Asia on Knowledge Discovery and Data Mining, 2003.

[5] B8, MischR. RBEBEWETRORERE [J]. ¥
AWK EEM, 2005, 39 (3): 405-408.

[6] TZH, A, BERE. AEERFITEEAER
7. AT RESEMR, 2007, 25 (2).

Finding User’s Online Browsing Patterns by Frequent Episode Mining
ZHOU Wenzhi', LIU Hongyan'
(1. School of Economics and Management, Tsinghua University, Beijing 100084, China)

Abstract; Internet users have their own way to browse websites. The patterns behind their action are useful for internet
companies, So how to find each user’s browsing pattern from his ( her) website-browsing sequence quickly and efficiently is a
challenging task. Frequent episode discovery is an important data mining technique for finding patterns from event sequence. There are
two existing algorithms, WINEPI and MINEPI, for mining frequent episodes. In this paper, we present a new algorithm for frequent
episodes mining under the definition of minimal occurrence. This algorithm can be applied to both consecutive and discrete events
sequence. In order to improve its performance, we found some valuable properties and proposed several useful methods. Before its
application on website-browsing pattern analysis, we first group users into three parts, young, middle and old. Using our methods we
get some interesting and reasonable results. .

Key words: evenis sequence; frequent episode; minimal occurrence; online browsing pattern
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Mg EMEXN KT E CTR ZImHYKIERF K

', wH, %1
(1. e ARY SFEHESREERFETLL, I 100084

2. HRAY BFFEERTHEH L, b 100084
3. hEAEHUESEARAT, JxE 100005)

i B RGTLEHA-HNATLEHBAXELEFHRELR, i E%E (CTR) AYh i+ &, NTEHHR, JLEEEAHA
RAPERHERGLARIERZI—, BF, AL L EEr M3 CTR PAYMEAERENFERENL, ALH4TERL &
BEARBQH2TZ S L3 ES S0 58IE, RAELEAE, 27845, SI5ALTHAT 445458 CTR Btk iF £ie 4
WHER, (1) FEEEFCIREYVAEE,; (2) H#7 CTR EEK TH&HF CTR; (3) M4 CTREEFFLF 4, £

X RE, ERFTTRASHFRE,
X§iA: W 4; CTR; EAHAY
HRESHKE: TP

1 HREMT

FEEEBKMNRERRME R, ERNEFH
BB A BRER, MXERBRRBRETHKMNRS
MIEERLTRERZ-BFE &, MERHEU
15 28 7 i B B X A AT B — R 5 B %
BiEsh. BRATBRN & HBANT EHHNOEE
AN, BEURKEEE. BXERER4As. AFFEZHE. &
ZSRAEMRAE T &3 p112103104105106](7](8]
BWEREHGEITE N, 2008 FREME EH G
Bk 180.6 ZTT AR, L4 LA 70% LA b 3%
HBRR. GEATETHKLEMN 2006 £ 3.8%
W% 2008 £y 10% 242, HEBTARE
WRAERT, ME SEALAMBRE.

RS EREAREMNTAMERME ERNE
MEXKNXAE S, BRTEREHEE%. A
RM % &7 SRRk megs A
I # B~ ¥ CPM (Cost Per Thousand Impressions) ,
R d 4 CPC (Cost Per Click), ®fTah M &

CPA (Cost Per Action), W E K 4 ( Cost Per 7

Purchase) . XS REMRHBN (Bk CPM) #PMR
R SR T REMER, MAEHHE (CTR, Click
Through Rate) =/ "4 RiE/THRAE, &k
FTEZMAMME S REELEERZ —. EREE
—ERE RN, PMETEZXENERSEITE. 1995
£, REMYERIET S S EREXE 30% ~40%,

KRBT SRR PSS, RATIRERN
BrERBRERE, AHAP B EEET
“$p3E”, JE4ER CTR KIETFFE. 2008 4, M&S
B3 CTR A7 0. 1% [4110) (kB 3%
TEREW) .

Hit, W& S aERA HHAEEE X
RESEHAEE, NTTRRESHE (7%
BEW) RESIESWE (JH). SREER
B0 CTR 9% 8 K B 36 R A M HE8 i,
RAEXREHEANYW CIR WEERELE.
(1) THM—BEABE (EHE. KD, B
K)s (2) TENE, URSMT/ M KANH
XBE; 3) TEMBOER; (4) HEEEHN
ﬁéﬂﬁ[”] [18][19][20] [21] , %%o

B, E3RERH R A k8 8=
BB . HESHREHEANBE, Wht
SHRBATHIHE, T—EREINEROUESY
EREATNSFRE. HFESOBE, Xup
Al—BARERAREY, ERE, dHRETHN
674 CTR i W B3 28 0 25050 404 10 B 95 0 47 ke
BT ARE

A3 B SR PSR 4 IR %5 T AT
A, FBT 27 ROMBEW W SE DS
B, HETHBATERIESN, B — ki T
SEYMANER. FMESH TREXFEHFILAR
B, WHERERN ML ERRE—EKS.
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2 MEEMES CTREXE

ME ER v EHIILEREEARY—EHZE
CTR THMER, MERPBXB&E&TFEAME
T, B7E 20 42 90 £ P H )4 CTR B & B At
1%, MEZXFTHHATHE TRAME, 2000 4,
BIES 45 P CTR B F RS2 0.5% [10), 2007
4, eMarketer {5 BRKIE E L CTR REY
0.2% [11], shE MR AL, 2007 4 AC JB /R
A (2007 £ 10 B ENGE T S HARME)
B, BHig. b, 4% 5B AN EH CTR
ARO0.18%, R & CTR A HAARBEET
Rel12) . comScore 4 ] $4E 32 ] 2008 4 RIR N4
FE# CTR AR 0.1% (4],

MEPREMET EWIEEXE, Rubin FH
ASHEAHEBEEEAERASIN>I I TAEESR
(instrumental behavior) ML {47~ (ritvalistic
behavior) . FIERIANIFRGEL, WHRERE; FF
XANIRER, WHEEN L RRST RS,
Hirshman 1 Holbrook ¥ A {1115 %17 0 Rl 4r 4 5L A
RERNELRRES, ENE &L, IEFERE
WE, BEEEBRRT 6. BE. SiEEHFRE
J@E{Eﬁﬁ[”’] o 1996 £, Hoffman Fl Novak X BT
FAWEEE, RUFHNESFAES: BRER
(Goal-directed) Fi{&¥tE (Experiential) W T 3 %
s,

ATEHFRE HEFTERERE FXWREIN,
E-MREEGFSE, WAPAEEREL, HEX
BITERENER; EoMEER ERREHETE
B, BPREFFHERANEERZATRABE &
B R BT T s 6]

XFIEMEX CTR HEm, HRIMFREB
HMEZ, RENHREEL, HEBRS, —8H
MR MBS BRIVER, WE 1 iR, X#RI4S
Fk R, thRSChRN R M S ER
Bt A% o g (22,

EFHXHER B, Doyle BAXMILAFMRH#ATT
—ARBEET, M= BT R ER2],
(1) C3 4 CTRE A 151 CTR &5 228% , B {78
CTREAfMTWCTRUBER. HREEIEAETH
FXRETEEETHYEY “R8" MEEBkT.
(2) ER—-TEBEHEAHET 4/ CTR B —4
I™4% CTREEE, HAB¥E, R, Doyle B9BF 5%k
HEE/D, ANRAXRASERIT T E#HTRE,
ERBSFHEER, EREME. 7 Google K&

1%} 23] 3%

AfT Al A2 A3
B 47 Bl B2 B3
CfF Cl c2 c3

B RS U R R R

mER2] BREFHARREES, HAR
B AL ) 45508 3 UM% CTR 8%, RERE
T CATMIEI 4/ CTR 8. {HE Google K1}
ERBRBELBEZREY, :

BEORPL, &R BN CTR BB W A9 BT
REFER. B FRIERSLEER, ™ENE
HAT R SCE S AT . T OB SEE
AR S RETOAE, BT 27 RN
TN AN A R BE, R TS
FRERSN, BRI T —REF—-THIEXHH
R,

3 HEMHRSHWAEIRR

RUEFBOR—FMBER EHET SRS
o RSB REHNESHRERLTEERERE
BERIS 4 R AT, WS RRRALIRS . BB AR
REEREANS SV, AERKQES KRG
AP, HA TN ERE EXFHA 562, B
THITEE, FRESEUERT. AXERSE
BRI, ITEARRASERS, BATABEME %
BREBRWER, £855E, NEREACSY
. KEEEEENRIMTEI LR, T
TERRBSZHERT L.

BRATMT 5 Xl B A2 RE AT % CPC
FR, BRIAESNER CTREFEE, %A T
A ERISE T 100 A, 90% REHIA MY, BR
RS HARBRT H BB RER, WRA
B R LERTR#ET. NETEBRAKRENEE
M E R IET S U RSB,
BARME ERKEFER—RT L, FA—4 7
HR—REHHRHEAT .
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AR FTRBERBEAEFRMHMNE B EXH, —
MuBRRABAER, —FrATHEE. BEBREEIA,
FRB/REEH 8000 EHKiER, AHiIERRA
JLT%, —RBBEHAEBEL 206, RX4HHT
27 RE9¥AE (200943 A30 HE4 26 H),
B BB S00G, RIIBRBAEITERE X,
R A MySQL # 7 AR ST 4, R
JEX R UE A B AT RBAC R, RIS,
MESXMKEE. JELEFM CTR,

ZARMMPLEZIBIEREE U T ILTEREA:
(1) BAREEMREED, KEERE 14,
Q) ENTEMNENBERESHRATLY, W
A3, C2RIC3 MM BFEHFL; (3) AFRBEX
&, FHENMUBRERARE0.05%, BEH
I8, B2, Cl, fBXRFFH2IL,

MTEWCTREREERNZ. BRI EMNE
%t CTR f W, B3 A8 05 7 B — A~ M & Lt
NEEHEMRANE, ANAHEREE, XH#EAFE
B HAMERHITHI . BARX R ILE L REER
PAREFE. Bk, ¥ THEAHESITE, I
HMNEHEWEEKBTZIEST, 30K 27 X
BRAMIES CTR FE R —HEZER, HE A
BLHERE CR (BMIBMN—-XAPERE
B/SNYER) AREN—EARE, SHNEER
BA, HERBKT TR LMER, WEMWE
B, S ENE, NEdRESERAEXMTE TR
B, &1 FIAMRELESHEBINAETEITNE
58 .

#1 27 X9 M EA CTR ¥E

(Bfr. FH2Z—)

CTR 13308 4}%15 4A2H 47326 8
Al 3.1975 3.0364 5.7203 7.2023
A2 5.1235 5.7924 4.8289 | - 7.795
A3 2.9399 2.5914 2.2435 4.2179
Bl 6. 7899 11. 997 8. 6206 81.756
B2 16. 782 19. 453 13.216 16. 542
B3 2. 4842 1. 8687 2.0157 2.0012
Cl1 17.0933 | 20.3098 17.2739 23.3114
c2 7.8138 10. 559 10.3718 34.1413
C3 6. 6252 4.2022 5.4086 13. 5501

Bk, BTN TEEEL, HHEMNT
RBERBEHAESHH, FREERBREET
BARELEAFEBFEHRKR, T CTR HiE
ABHBERITES, RERTEHEXLER, B
HRBESHBRR T, K& EFERBER
AEAS#221(28]028] | srat zase k25
K, R Friedman I F k. $rXHAREES
WA, XA Wiloxon KK ik, K%
{2 SPSS,

4 RigERVSZIEDH

Bk, BEAMMERSTEEW & CTR §
BEEREZ—, NE-MBRRER:

Hi. "4 EXf CTR ¥ m

RER 1 PHEIE, KA Friedman 7 4T

BB E SR 2 BT .
Ranks Test Statistics*
Mean Rank N
Chi-S 27
i-Square
Al 4.85 T 155, 654
df
A2 4. 11 A 8
symp.
. 000
A3 2.63 Sig.
B1- 8.22
a. Friedman Test
B2 7.63
B3 1. 63
C1 5.22
c2 7.33
C3 3.37

2 Friedman 4R

BRSGREREATHRE, WTUERZADA
BEXCTROEMEREN. ENERPKEE,

ELEWAAE CTR 2H B EAR, BT K

ANHEFI, 9 M T CTRJRFER B3 < A3 < C3 <
A2 < A1l < Cl < C2 < B2 <Bl, FEEHE®
B, HFEC, C2HC3 HUREERK 52
KWW EMLT 10 7)), Hk C1, C2 M C3 K
FoWFHMEREHER, UK CHITAR.,
BE, AHKERMAIUEI —MEBRER, HE3
%) CTR BRKH, W 1. 2 5] CTR X HHE. #
—¥GHa T BREARFEF CTR ZAEZR 8%, B
HREBUT=ZMRER:
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H2a: %51 55 CTR #1585 2 3% CTR A [H
H2b: %1 %9 CTR f15 3 58 CTR R[]
H2c: % 2 F i CTR #1453 5 CTR R [H
SZH CTRICAGNHERBEB K (BTEX
N R 107), THTE+>H. XA
Wilcoxon B KB : (1) H2a RE3Z, BPSE 135
B2F CTREFAEFZES]; (2) H2b M1 H2c HWF
Biggiiag, BPE3F CTRPBLST 1, 25,
BAEM 4G CTR BREMNERREFHA: (1)
BArPNEMEIREE LS, MAEBITERE
B, WA 4 CTR S HER. (2) BTFTHEAR

I, RENBEREARNEAGZHRA, WEWM

Wb RRBRRTRAS 2K, B, M &E
R, TREEEWELEMN S, M/ 455
BkL, —FERM AN SR ENHTAR, B
—FERERETRREATERTEEHTERA

#—, BEMWEFT CIR HATSTHE. &
FRAPMBEIREMEET, BHRBHBRANE
# CTR WA BT AR, BT Cl, €2 C3 MK
B, EHZIRMERRSEA, EHERM L
HITRE (HBTF CAHNKRERERK, WC
I EREERA CPM BN FR) . #—HR
BIEWT .

H3: A 478 CTR 5 B 7y CTR A~[H]

¥ 4547 CTR HAFIC A, KA Wilicoxon I &
BIE4 BB, WAk H3 @R, B B 4T CTR
EREBT A YT CTR, X5 Doyle H 4 R th —
#12), xAmREy, HEMN LS BRRBRE,
FHBEAEFTHRD, TTFHBN ERESH
B3, BEERASTAE, BAHFILER
p7IUBINOI] | w4 835 (GB
¥ BT BEUREHAFAFNEASHESH, W
B FHANXEESS: (RERES), BRBR
CTR %%, XM FLBRAPAFEER L, X
FIEREMWMm S, A3 &8 M FRK CPC
&, MMEIE S ETRR CPM F R, HIKER
WHB K. EHRLE, FEMUE 55 EHERR
XFRHERE, '

H—E %9 AT 4ENL CTR #HAT R LB,
[EREFR FH Wilicoxon B8 F:. HF C1, C2 1 C3
RO B, MG BRSSO
%, RIBKB/EH “XH CTR 5 Y # CTR A"
%, B XY 25k A1, A2, A3, Bl, B2
B3 HEME— (B, HHERME?2 FR.

27 REIT-&46 (A1, A2, A3, B1, B2 1 B3)

%2 CIR ABLRER

Al A2 A3 Bl B2 B3
Al B% | B¥ | B¥ | B¥ | 8F
A2 B¥ | B¥% | B¥ | B¥
A3 BY¥ | E¥ | B¥
Bl E¥ BF
B2 BE
B3

R2FHPERER, EEFAN SN CTR Z
FEZEHHEBE, £ITHEG/FHI B3 <A3 <A2<
Al <B2<Bl, ZHFHIEWHAZHEENRBE,
XY Hl MRERBRIFHER -,

5 B &

AR AL BEX M) 4 AT % CTR 8
EWMT TRE . ELXMNERNE LEZEH
2T XM EWMBEMEH A SEERHTEA, 3
FHETLERER, XA Friedman 1 Wilicoxon
ESHERBFEHRTT Hita. BIBRERELS
rREM: (1) TEMEXN CTR WEMREE; (2)
A7 CTR BEJR TR CTR; (3) FREIFTH
CTR BE®R T LT, it — 25X BX S i
IEHEBT THRBEMIN.

ARG EETRERE: (1) BRAEAS
xfEw CTR XBHERNPHRE D, BHIEXFI-
ENBERWENES., BREAXBBTHERER.
(2) BFRZE—FHE, HXEEMRELH
R, BT EEERHETRPESRFLEHERE
AHEE. ARAEBREL S F2EHWNEER
RTE—FHE, FHETTRITST, BE—EH
p= g

EHRBFE—BRE, B, BERERE—
ANAF], WA AT S A2 2 2% A B B R s ATk
MRERmW, FEmME. XK, BEAEEX,
BXsseEsm, BlEURAENTRET
Tk, #E-FPHWIEFTEARE: (1) F—-BXHK
EHITBRBEHRADIN, HEHMEERREGER
W CTR AR (2) S8 ERMAER, oW
HFHRNEHES LAME,
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Empirical Studies on Internet Ads Positions Influencing CTR
WEI Qiang', RUAN Nan’, Shan Yi®
(1. Department of Management Sciences and Engineering,

School of Economics and Management, Tsinghua University, Beijing 100084, China
2. Department of Marketing, School of Economics and Management,
Tsinghua University, Beijing 100084, China
3. ITOP 24/7, Beijing 100005, China)

Abstract: Internet Ads have been rapidly developing for decades of years. CTR (Click Through Rate) is one of the key factors
that influencing ads’ clicks, ads’ effectiveness, ads pricing, etc. Ads psotioning is one of the important issues, which is meaningful not
only theoretically but applicably. This paper empirically studies how rows, columns and 9 positions influence CTRs using non-

parameter test methods, based on the collected 27-days browsing and clicking data from a online-ads company. The results show that:
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@ positions significantly influence CTR; @ Right column’s CTR is significantly lower than the other two columns; @ Middle row’s
CTR is significantly higher than the upper row. The conclusion is presented in the last section.

Key words: internet ads; CTR; non-parameter test
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' LB, E&m
(1. P EREBERSE AANEHFERE, 43 100190)

M OE: ARBARAINFAAHAOHNFRERARERE, FXRBT AR RXIHZAHAHORARERT T HER,
BRERERAARAMEANBE P RGN TEL, FASL B EOARERFETALLERA LORERPERR LRGSR
FHREA, IKPHTAY: BNADARARIBAAMEAF ARG, A REH, BREFLABRAAR A T D REREHFE, {2
ENEABREFREFFREAFERFERIGECIRR, EREFTBEAEE, AZF 54k, ¥ADTRHRRALH ARG

RO XN, NEHFHFE,
X RRIFRG;, AEF &; RitHFE
hES¥#E.: C931.6

BRI RAFRREAREAT RN EE
A, 20 12 40 ERFE— S RRITEHHEA, A
T3 FF 2 7 05740 2R 0460 R oy T3 ML R S B Bl
BATEBERE . RENATENLEASTEERE
HEFRERTFRER— HEIEERMB, 20
42 60 4548, N T BLATHEALEAR #8038 fn 47 4
MR, BRARNIFF G R Gt vt g
Bl E . MRS EEAL S BN RS L S BH
TR, FTREKXHE RS (Decision Support
Systems) HBAHIMT ., EYPHREXHFRER
FAEREAT AR RS T HNITENLER
g2y T ER AR R R LN
5 (5 B LR IR, A 20 4R 70 IR TFHG, B

KXBREBHEN —AHRBEHLACEER S

SHENHSSARMEESE RSN S, 3T 80
FR, REXHREWLATRAWFER, BAR
BRWH A, HREXHRAELRAEEERS
FEHHRCBEH TR, RELHRENREE.
BEEAMEERSHANEERERES,
Sprague ] Carlson M E B R Atk X B E AW
RYEBERE. A2 HEZE, MESLER
BRI EBHRE LB REFITT SRR E M
7, MAGHBER, B4, REIEREN
PRBREEY. RERE, ATEE. KET
B, SRR, AESMEEENASGTNESSE

* E&WMH: BERXREARBERES (70801059)
EIRFEH . M4, E-mail. shangwei@ amss. ac. cn

A SERE 25 Ry 2R

REXHRAENEBABRREIHRAEAN
FHMSRF R R SRS TR, A, @
RYE T HRE BB RE R TR, REX
RGN — RIS R A B A X BT ST
B, RFRHRS MR RRERT, M
RAGRAE, REXHREFRESEFTFRER
BT . SHEEEREHELNKREEER
THFEEE, HUEHASEESTR. AR
AEE, REXHRAETRIESRRECENR
Fi. SOA B, HHEESHNERER
BRI, |

RE IR RAEF R T RELBRERHR
R R RAEARIE, AFERERANRER
BB BRI MBI MBI, REXBK
wMBREMFrgIBI6], yasrx—emn
SR AR MR ELRRAOTN, SERT.
MARENERETIE] ) R R AT
ARG, SR, TR, RO
R LS, ETRELHRSHBYLH
H, B BEFRATUREREERETRNE
BEHE. AFRRE TEARELSRETRY
BRI R T RIES, HRECERNRESSE
RAEFAAFR T EREETHTMER, GHT
MR R X R AR LRI,
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1 MEHRFEBE

YER—TH . MEMTE, BRI, BF
WREESFEAFEEAFLEM., AT MRAR
HEEMR. REFRFRATENOREEERR
ETHEFRIERROERE. BHEEABE
B LA Z AU AR A LB BTk AT R T kiR thig
BBk E, BEFITMHERL (Methodology)
SETXZWELMIAA (Epistemology) J7 K,
M EMFLAAMNBETHERFLEFHE
X, BPA<{ki (Ontology). WM 1 BT/N, BRFLE
MBELA BT ¥R TABRER, ERFLHNE
B _EXHAM B BB TR RS, ENVLEERM
bR ST 3 T A KRR 5T IR T O R BR

-— M2
EREM , Methodology Theory of
Doing
e E? Theory of
. 1y 0
LA, Epistemology Knowing
BIRHKX&?
Ontology 'll;ht_eory of
, cing

B A&, WRRSHERR

AR B I R i R A A IR R,
EAFA AN EXAELEXHAERBEE,
MEL¥MIANER, SAKEESFHNETEELHN
RRERX, HEHAHER, EEYELFFLE
R A LHEE SGARB I (Positivistic) 5 72 HEL»
FXAEAEBEMEERBFELNANRRT B
(Interprestic) . SEHE E XA b % W 57 0T DA g M —
A, AR MR LR TRILE ; T#
BEGAANERERAEBHEE AT, AXZERHE
REOMEHBEERILY ., TEFEXRERAREGHRRE
EXRERRNES. BFE. FE. BRXREEN
£ 1w,

£1 XEFUMREBFIURARE LA

& iE E X mEE
Positivism Interpretivism

£% |gamx RS
Mission | To find the truth To interpret

SE | BFW E3)
Attitude | Objective Subjective

K | ERETE® U B/ ERTE
Method | Quantitative Qualitative/Quantitative

g%
EiE FE X mEEX
Positivism Interpretivism

EX |BFRITSER R

Style | Number crunchers

BR | BRME
Origin

Story telling

Behavioral Sciences

Natural Sciences

2 FEEREMRAER

2.1 EERGEMRTGE

ERARGEMFETF 20 442 70 £40; Keen
EE—BEEZRZEEBK & W (Intemational
Conference on Information Systems, f&#K ICIS) E3§
d, FERAR-NHEBEHFERABTNERY
RAEHP), FARAHRASFEEARHS
(IT Anifacts) BFF. REREERNHHAANRE
. RANKEAF-RHOEBRERRA. NARE
BEARFKHETLS . BETHE BRI &NAE
FHAREHURENLUEBERK & AE LB
iﬁ[w] o 4t4F (Analytical) . S5iF ( Empirical)
HAR (Technical) BEBRREHRAMN=AFEEN
. FERREERMFRFTE, ALLARIIR IR
B B3 BF 98 07 9 8 A BE T 43 O SR E E X
momBg £ X B R K%
(Interpretistic) , B E S MR T EARHR G K
B, RRARFHEBRARLAE. FEEEERN
MRFEGERALE2, “HEBEELHESSEITR
BEHEMAAE (Suvery) MERBFK (Lab

( Positivistic )

Positivism Interpretivism

Case Study

Lab Experiments

Formal Methods: Action Research

eg.Econometrics

Numerical Methods: @
eg.Math Modeling ﬁ

<)

M2 EREEEMOMETEERR
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Experiments) L& ¥ UMBHENZFAMER, ™
FxETHRBEELARRHRAPTR (Case
Study) . #731#F3% ( Action Research) MiZifFl2
(Design Science) M&H A& —EMEIHE T
B, Ni#HETLIEEXHEE.,
2.2 FERRENETHERRAZE

Bt R 2%# (Design Science) RIEFERFLEE
W R HEEFRERRI BB R
FHENMLEYER . Smith ZXRI2IFRHT
B 3AFl2 (Natural Science) FI A THFl%¥ (Science
of the Artificial) HIHE&, HFBEIALRENE
BERATERNRTHFEELH: BEHFRESSH
PlRlE &, BB, FEMIFAIENMBIRY
%o 2REEEHFRSTRIBIUA gty
FHMRATELEBE REF B SE B N A Z # B
#[1I0S) | Vaishnavi 825 T 8 3HRHEBRI 7 ik 4k
Fo

SR SR B
N rrrEl PR 1
Y PR | mmE |
Rt FR ATHIE
s e——— Y e LD
HR41A
&3

B3 RBEmReyEkzR16]

WA 3 B, RITBERRETENEROIRE
FRFIFE., REBEBWSBRE., RIFFFE. WHER
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