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Abstract

At present, the scale of Internet data is rapidly expanding. We are al-
ready sitting on massive amounts of information. The efficiency of finding
useful information for ourselves has become lower and lower. At present,
a major problem facing e-commerce platforms is how to quickly and accu-
rately obtain a large number of products. From the information, the prod-
ucts that the user is interested in are filtered out and presented to the user.
The personalized recommendation service is a powerful tool to deal with
this problem. It can not only provide users with high-quality services, but
also bring unprecedented profits to businesses.

The user behavior in the e-commerce platform is meaningful, and it
can even be said that every user's behavior operation reflects the essential
needs of the user's heart. Therefore, this article analyzes the user behavior
of Ali platform in terms of time evolution, behavior conversion, behavior
time interval, and repurchase situation, and finds that the user churn rate
after browsing is high and the purchase conversion rate is low, as well as
some other user behavior characteristics. In order to meet the personalized
needs of different users, improve the user's shopping experience, reduce
user churn, increase purchase conversion rate, and create greater value for
merchants, this article conducts research on personalized recommendations

for e-commerce platforms.
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This article introduces three commonly used recommendation meth-
ods, compares and analyzes their advantages and disadvantages and their
applicable scenarios. It is found that content-based recommendation meth-
ods are more suitable for text recommendation fields, and recommendation
methods based on association rules are mainly used to discover shopping
carts. The relevance between collaborative filtering methods is highly per-
sonalized, and the potential needs of users can be explored, and the inter-
pretability is strong. For the e-commerce platform, in order to complete the
user's personalized recommendation based on user behavior data, this pa-
per finally chooses the user-based collaborative filtering recommendation
method. But at the same time, it is also found that the collaborative filtering
recommendation algorithm has data sparseness problems, cold start prob-
lems and scalability problems. In this regard, this article combines the col-
laborative filtering recommendation algorithm with the k-means clustering
algorithm for product recommendation, and compares it with the tradi-
tional collaborative filtering recommendation algorithm. Experimental re-
sults show that for e-commerce platforms, the accuracy, recall, and F1
value of the collaborative filtering recommendation algorithm based on k-
means clustering are better than those of the traditional collaborative filter-
ing recommendation algorithm, and its computational complexity is also

lower. While alleviating the problem of data sparsity, it also effectively
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solves the problem of scalability. It shows greater advantages in both rec-
ommendation performance and recommendation efficiency, which pro-
vides a certain reference for the personalized recommendation service of

e-commerce platforms.

Keywords: user behavior; personalized recommendation; k-means cluster-

ing; collaborative filtering recommendation
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RAAS, Ho— ARHR 2 U A5, BATIRGEZ M 7 10 24T 9 A Bl BB =
KRB AR 2 AT R 548, FEUER BT < )5, RGRE 2 RRLL GRE
F2 RS Python SEh) RIIMIFHEAFGZM . WA, ST ARRHELE
LRI T P i 25 BB AR SCAS A BB SR O P 0™ B 2
ZHELE A I AR

P 1D HEFRESREIFAR A, MR R ICEE, H AT rtas; 2) £
SERERE BT Ao H v SR B 1), A B U H IR, R 7 2l H 2 1 15
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SN 2 T R DAT'e SR AT 6 AT R AR HESRE

ARSEBCHTI H BAFAEJE 1, SRR A AE 5 T P i SRR AEBEAT UL, B AT PASE R
HESE s 30 28 i RT BRI 77 i, "B L RENS I I R Ak SR B 5 IR

B D RPN R, B ERIRIN RGeS A BTN,
PRl e S TCVE A2 I O A, HERE SRR ST 2) O S5 Bk
TORICE R, WARRHMEMB LR A, X TR E R M2 s, A
FREHERE A, FHEE A B I HERR R I AERA At 2 BE 2 PG 3)
HERZRF AR AR 7 i ELOCE 7 3 S 377, A A 2 FEEIHER:, B
A E N RRE.

3.2.2 ETXEAHNpHEE

T ST TN (0 3 3 AR 7 2 I () ORI, AR FE P 4 2 58 XK
it ) FLHELE 5290 SR I 35 v B i o L OGBS E TR D0 SE B A2 R e o 2
(] ) SRR N o EEANFEAL FH P I SE 1 — & i, 72— BRI O T i ik 2 PR 3%
B S5 FEUIN G A DRI, U BRUPR 2 [B] AT DL ORIBG R &, AR 5 IR
AT DUARIEX P G R = A e o LA 44 IR DRI A P A SR AT 1A 56
il (BRIEEA, 2005), CEFETT AR AL RATRRIIE — L, X AR T8 ik
A5 75 ML R R A ) [ SF 8001, 30 T A TR R 308 T S et — 4 958 5 M it A7
TR 7 A R I 13X P 2 B IR SRIBE RN o £E FEL - 55 WX sl I i), L[R]3
T IR SEAR T IR N T 2R G I A2 T o T A S BB DU R Ak i i
HedF, XA PR T 8, 3EmT DR 50 A 2 iR T .

T R ICRI I HE A () A% 00 2 Rt e 2 30 0] g s B0 23 A A B i 2 ) 5%
AR, R SR FH P B0 7 SLAT AN SRS AT HERE . Tt X=Y, FoR
X FHRAERE Y S0 —E R EREER, XN P8R4t 5
VAR BN o AR OGRS b M 2 AT, AT 1 S AB 3kt LA Gk
KA, i S OCBON Fe s B A, — AR CHFEE (Support), 53—
/& B 15 B (Confidence) o SCHFFERIRTERTA A T W AT A P, BEIGSE T
X X SE 7Y A e Bean A RO AR I SEAT O HIH P R EUE 100,
BRI SE X SWSE Y I 30 67, ARSI K SRR N 33.33%,
3.1 Fiss
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SN 2 T R DAT'e SR AT 6 AT R AR HESRE

Support(X = Y) =P(XY) = Support(XU'Y) (3.1)

MEFERBENAWET X WHPAEZOH LT Y, MRk
i X 37 Y rlERE, W 3.2 Pk,

P(XY) _ Support _ count(Xu YY)
P(X) Support _ count(X)

FESZBRIH AL AR, JRATTRT DR B ORI AN R 75 SR 48 5 B /N SCRF I B
(Min_Support)Fl#x /)N B 15 £ B8 (Min_Confidence), R /& Support( X =Y ) >
Min_Support, H. Confidence( X =Y ) > Min_Confidence, A FJLIIAN X F1Y 2
) B AT SROCIE, IR DI L% &

FE T RIBCHLIN A HE R S0 R AR i B G B AR, DS el 2R AN, A
A FH P %o 7 ol BOVE A B, R BB R R I T ORI RIS AR 7 4 Rl 2 LU HE A
HEAEMBR A D BT BRI A 2 R - iR R e, 722
S ST AT (R PR DT OGS B2 PR v = AR AR, U HERE MR GRR AN s 2)
SRIPRHIL I 5 0 B (1 10 B A5 S AT 04T, B SRR ORI, SCIRRHI U F) 5 30
IEFRICAFERT, AU f Joh BRI B X B 5, DI BBR R U e DA ST

Confidence(X = Y) =P(X|Y) = (3.2)

3.2.3 EThEILIERIHESR

FEMEREIUR, W R JEAHE A SR AR A YU e 2 R R E A, e 2 A
A ) 2 OMERE IR 2 — o AE HV R AR TR R, TN AR 22 AR it A R e 26
B, BAVMEE LG A E W, Wk E O S iR 2 A AR Rl
F it A AFA T AR KM AR AR FZ R s B IATEXE 2877, xR

TH A 1P EIS JEHER: (User-based Collaborative Filtering, UBCF), 5—3
T0iH b R e HEFE (Item-based Collaborative Filtering, IBCF ).

(1) ETHPKHFEEIE

ST B R 2 AR A A R AR T U, AU, Xt
AT A 3o ML 5743 80 D S FED 0 72 35 TT LUK PP U, AU, S
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SN 2 T R DAT'e SR AT 6 AT R AR HESRE

AR, Al AT 2o % AR I H 7= A A AR VE 2 B AT A (EEEE, 2019).
SRR EAT AR (20100 $&H, T F P (b )i P9 S f A AR A
PRI SRSk 8 RPEANY 75 o A L R

BT P (R P [ I A A R 1 S e — N PO TR T E IV e —
AN, ST P R RARABA R SRR BT H A P R i AR AL ) B i AT f
SR AR B 3T 400 110 M8l e A0 LS T30 (R0 00U A FE P %o AR D) I 7 i 1
PRy, R SRR TOVE S s A AN E HERER A

il 3.2 FioR, BEHAF a EXRP5 A FE C, FF ¢ ERIIDEA A
C. D, WMEFTBELH T a ™= mmHERE, 84w SR8 P 7 247 A%,
AR TSR] LRI P a AU o AHARL, SRS U F i 08, K ¢ &
WAR BARH P a WA RIERY) M D #EF4 HAH P a.

A N
¥
En
a

B 3.2 HETHPERT SRR

(2> HETIHE KRR

GRARIET M B3 RIS 2 25 I AR X% s 7 A A HERE , A T T H
Bl R 8 2 5 300 H A ARCLE AR L O 3R o 22T T H B9 P () 3o S ST A XA
R L FR: An SR 2007 ity PR P, A AH A SR A A, A FT B ™
il PR P AT ARACLE TP A SR A — AN i IR A0 RS 4G iR, L
A RENE K T Ah— A i

BT IUH i R I A e A - VR R, B I A AU T

30



SN 2 T R DAT'e SR AT 6 AT R AR HESRE

i 5 T H 22 18] AR AU 3R B350 H (0 e /RS &, 28 Jm T H b P 3 350 H v
B e R TN PP foe i RO TN T 2 P o 26300 H (K0 W [RL L DE HERE /& M i
R A B R R RV SR ARABURE o« an B 3.3 P, R4 T L BOAT J9 it vl LU I,
BRI A R ERE X D, BATTE AT AV A Ak D R
IRAAEXRT T ¢ BEAT R S ERZIS , SRATIRIEAL D00 AT N RBE ¢ EXRW
A, TiALBEA TS Y5 D, BV A F1 D BARRUEE AT DU P o #EF T RE
B b Do

’%FuB RN

B 3.3 ETIHE KRR R

FESCBRRL AT AR, BT F P A I50 H A i 7] o A A IS 32 2 ] {85 S W 2
HSZ, XA SE R XOARR R A LU R (e 56—, —H BT ERABRA
A, — AT HRAAUE S, — DT HRAUIE 5 28 =, R EANA,
AR AR AU PR AR, P VEACRR BB, — AN AR AR 7
0 B IT H RAESE AR AR R it FHE A PR 2 LU A, P RD e 7 S0
AR A

s 1) e dE T P 2AT A AL R 4 R, DR T /i R HERE 1 7 i
AR5 R, WA NAARNE 2) ATEE P IR F R s, LR S
JV RS e A AN F IR R, T AR RO R R s 3D P AEHERE PR
Hym ety Lo fa #, R 2R 7 -T00H PP 23 Rl AT LU dh B HER S o

BRI JEHERE 5 R AR 2 N (BT AR AE — SRR FIVE I L. 1) W R 3
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SN 2 T R DAT'e SR AT 6 AT R AR HESRE

I, SR P B S AT e S, R 4 R R REANIS HE B B AR A TR AT HE
55 2) Mgtk W6 BRI RSBSOS, BRI AT N R
EIAR D, DR bt 3 S50 5 Bt A e L, R EL A i ) 00 W e JE TR EAT HERE - 3D
PRENE R, PR BRI 2, AT v EEE & B, AR
HEREB IR, MR RGRAGIEGE, IR 1 I 1 L %

3.2. 4 HEFHZNLBRSIERE

ANF IR EEEA % B E TG, EENWEE — SRR SR
AT S BN ER 3.1 FTs

R 31 EEHERSRA LR

X RIL s B
(DA ZAR U H A B RFAE, N | (DR B A
Vi Bl L 2 (QFFAER JA Bl 7]
ST PR IE
(2) T LA S 230 FH P 397 ) % MF ALY FETE 7]l
S
@Mt BHELIEEE (8) R GUIT AR 17 o e 7
(4) T ARENE 5
(DIHERIRA R, HEF S R EM (V)M E 2%
QM P 2 e RATNE, FIRREESE | () MEALIHERERE T A o
FETWER | QFUH AR A 3h A & (3)Ks A il HUEDR S5 A4 A8
i ca T RFS (4 LEEL A 0 2854 S TR RES N | 9
ZITIEIR B R ()AL B 74
2y )
(DBAR B (O EAL B SRR AN =
BRI
(QZ LKL . S PG (2) FRIBA I 35 B
HErESE
(B)HfERE AR 1k i B)HTIUH 74 JE Bl 1]

LB 5 2T R I HERE SR AE SOAR SR U 1 L FH PL 2, R
LRI Z RS, 3T R G o P AT OB AN E A B i
B ORI PR 77 S0 LA faT R, HERZ IO SN PR, (BNt B S REEEAS
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SN 2 T R DAT'e SR AT 6 AT R AR HESRE

i B BT R I 2 b i 2 TR RIS O R I ORI, ORI
W) A B AR JC AR, SRR U X DA 575 ST Wip [RS8 A PR AL HERE T A0
XKL TE S LR TR B, HERE AR AR LB sy, AT DA FH P VB 75K, i HL
AR PRI EHERE RGN I AR H T iz, JF B MR AR 28 E#
s A AR N2 010, Bl R I ikl vl AR O — MR IR Atk L 3B R 4
T, AE AR U RO I AL, ARSI F P 1 i ) O e g A SR R S B
HLR - 5 F P IS AR

3.3 MRt ELTLIBHEEFEEE

ARFTARL, BETGH RS, USROS, B ALE T
NI EAARAD, HLAS - 0 S AR R R 5E 2D, BT DR FH P AT 9 84
A -IUE PP AR ITERON 0 IR AR 2, XA IR R R AR Y 1)
P Ge i3 T 1Y 1 b [  E A SR AR 2E AT 7 A7 2 A0 75 2438 1 A R P it
SRALATY 2 T RO AR ADUE AN T R el &0 J T Y A e BRI 22, THEL AR
SENFTAT P Z IR AR AR AL AN KBSk, JF S AE 2 R BRI [R), T3 &
28 (E B 1% ST AT 1 [ IRt 00 2505 8 81 S 128 ] R

N T G SPAL S8 1) iy [R]A JEAHE 77 SR04 A A PR A 2K T RN T SRR R s 22
T, AR 2 228 R n P24 SR A U R I JEHERE VRS & i, JCHR I H
AR A FH 547 20GkE o W [RD I DE HERE S0 o 3 4R B33l <08 s AN i ) 1) o AR S
e k-means RRFIL G PRI IEHERZ SIEM LS &, B Seilad TR e 4 £l 41
HRGVEE]L W5 AT U R I PR, ROR A A% G A SR A R Ty T
AR NI SN EEIRR TR D PO i a T BSERI T P AT Dyt 2t
AT SUE ST 6

3. 3.1 k-means B 3%

k-means FERFIEAEH JB.Mac Queen 7 1967 SEFEH I, LAk A& L
B AR HERRER A, 0GR M A S5 R SR L R SR I B ) T
IRtk k-means FAAE B A E BRI B O FRIE k ANEREH L, IF
WEEAIIE R K PO, W SRR SR RSO EE B, AR ER B N R
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SN 2 T R DAT'e SR AT 6 AT R AR HESRE

Hm e FEA R 7> BRI RL R R, SR RSSO, A R AR E R H s
PR S . SR AR RN R
(D BRI EIEEE R ={X,, X,,... X LRI EOY n, Hp AR RN

m 4E: Rk DG RO Cj=1.2,2,.. ks
(2) THEEANEIEN R X, SYILETRE LI
D(x,,C,),i=12.3,..,n,j=123,..,k (3.3)
FZ R R R x, X BIBEERAE MK C,,,, o WNAIH R

D(X;,Cerp) = min{D(x;,C )}, j=12,3,...,n,temp=12,3,... .k (3.4

emp

HL e B R I P AR SR W S S

D(xi,xj):\/(xil—le)z+(xi2—xj2)2+...+(xik—xjk)2: /i(xi—xj)2 (3.5

(3) THEARZETF AN R EL T

J= Z;Zi € Ciomp
MR C, AR S M.

[x,—M; | (3.6)

(4) F) 3 — Jo| < & » MSLIESE S, BN EHH G KIGBIE M ENH 1
B AL, Zx R b2 PRk N

X; €C;

3.3.2 ETF k-means BthEEEEFHE

BT k-means FEIEH P RN IEAE AR 505 -5 1% GU i W [RD L JEHE 47 SE A R 1
A2z, R AE I B & HERE SR a8 BBl AN 2 AR
P -BUH PP JERE, A2 k-means RERFVARM SR . AL SR PRI JEHERE
FEUE SR ARMDLRE SRR &I T P I 5 2838 I i Ay L DRI SRR AR A 2
Ko MASCHAE K2 T k-means JEIE 1 PRI B8 HER: 5% S il RISK H
bR PRI 2 5 H B S BGE AE R, IR R AE TR AR SR P T AR A, I
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SN 2 T R DAT'e SR AT 6 AT R AR HESRE

PR 114 2 B 78 ) S A IUAE 3 AT FH P TR A RS AN [R] o BRI SR D T
AR T

AYR 1 MR P -T0E VR R o AR F ORI E I VE BRI R P AT
bf R0, HAEAN P AT AR T AR s I TR 2. H T AR SR A IR 2 B
BRI 6 LS R O S AT OB SR AN P T MvE s B, BRI TE
VR E BRI AT N R RERE, ik, ASCH 1. 24 34 4 S RlFRREIE . Uk
s I ESEAT . W R T TE R Rz H B9 AT A
Fi, AR i P A4S St A il — AN R R, X AR AR AR O P -0 H V23 56 R
TANAR, W RETR:

Ry Ry R,
R — R?_l RZZ R2n
le Rm 2 Rmn

Hoeb, m R RGP HE, o R AHE, BRFTR R, ERRA
FUu H §RE AT, MR RN, R AOK, UM u XPIRE i PR
R AR

BB 2. A k-means SLILHAT IR BENLIEIC, =1,2.,2,... k)W K 4>
Yiga AL, RAEA K 3.5 2 RITHE S HH R E]) K A EEP O IR E,
IR Bt R G 73 BUBE B SRS N — R AR BRI SRS SR B
K E B E R R R L, JFEE R RE L JOERZEIE R, R 7
K 7%

B3 BEREH P TEE. REARX 3SR ERA u s KAEESD
o2 B BEE, AR BE B N JEUAE B AR w A 305 R s ol i i

BB A WS I RARRME, SHREBAEA . TR H BRI u SRR
HARH P BARRIE, KR AEE $ B MR BN HEAT HES, SR HUAT ¢ A BeAr o)
IR A EAR L B 4R, 45330 H AR B BaE A8 26 N, G=1.2,...,m) «
S HE R, AN SR P R B SRFAIE 2 (8] () 22 SR, 22 S e B R AT 1L
FERRAR; AH S, 225 AR RER/ I AURE B s o S AL T 5308 F AR P 3R s
A0 i W [ L A SR S B — F ), ML BRI A R v, (R



SN 2 T R DAT'e SR AT 6 AT R AR HESRE

PATLIEE X R . P Z AR 5 7 vk 3 A PR J LR
(1) Jaccard &%

sim(ui,vj):Jaccard(ui,vj)% (3.7)
(2) Pearson i< 2%
(R, —R)(R, —-R,
sim(u,v) = Z;Wpi R, 0__ (3.8)
Vo Ra—RY 2, R-R)’
(3) RIZAHMLSE
IR 2 Ri*R,
sim(u,v) = cos(u, V) = r———r = - = } (3.9)
L SEY SR
(4) 1B IERIR ZARLEE
(R, —R)(RR, -R,
sim(u,v) = 2o, R “RIR R) (3.10)

Vo Ri-R X (R -RY’

I X H A SCE A 1E B AR SR AR AU R 5 - 2 TR AR AR AR, DR )
T & AT A EAE @ A 7 -I0H P AERE A AR, T A AL
PR AE R I R AT PERE,  ELARLT (8E G 7 AS[E F P PPAN AR A — B 1]

AR S TSy, AR R B HH P o RIEAEE, KR
AR P S i H AR P w A IS R s R A 301 S H AR u
X PRy, R JE AR SERT I N AN S AHEREE S B ue

B, AP uw BT AT EES, 1,0, L AR EARH P u ik
WHPEN, PEHERBEES. WHHES L, =L ul,u.ul, -1, AT
BERHERR S HARF T u (I H 4, axHMER—A T Hiel,, B u X
H i BTE5 B A a0
2 e SIMUV) * (R, -R,)

Z(VeNu(i)|Sim(u,v)|

P, =R, + (3.11)

b, N, () FoR BARF S u (B ARH P ot T § A s 24T A i e
H4, R, TS u MBI v SIH i EAE, R, Fom A v 5H
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SN 2 T R DAT'e SR AT 6 AT R AR HESRE

u FESERI B IOS A T EIVEs, R USRI u 2243 F 520R) 1 L
RECR

R_uz—z,-e.u R, 1, ={je1HR, = @} (3.12)

1
1.

3.4 FEIGE

AREESENE T HACE K URERE S, IR e e Imfust m k2t
WG HTRET G, OSSR B AR, HARSEAS SO A
FUAT B SR RFIE, REESE T P P R I HER R OR SE B T B
FRIR b AE A o LRIt A B e F 0l (R i HE 7 SRV A7 AL A B e L 4 5 3
AU PRSI, HO M AR s R B2 AT &, AN

2% BE N g, A (R SR R0 2% 32 RS o PRI, AR SCEFRTIX 2% ] R T 18
RS HERE 7155 k-means RERFLEMSLE &, XFMEERIHERE T IR RENS AL — €
REJE b SRR G K RN e 1rl L, 1 HLRE WA R AR S A, i MeE e
ARSEE, AEFT R i HERE BRI R I 3 e A2 SN PE 5K
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SN 2 T R DAT'e SR AT 6 AT R AR HESRE

4 BFFaPEmBMELHEE

4.1 EWREE

6 b, AR TEIAR RN L, AR SCROT U 8, SR
LT PP H0 L 2 FE R 88 0 MPEAG T2, I kemeans BB
5 LA AR £ R P B0 A OB B 5008 - 2Lt
PR 2 AR IR B 9 T 613 T U B AT A AL 7,
JFRAESE T kemeans FAA0P FICUEHEE SR AOVERE, AT TLSE0 0 479
URIET 792, L BRI

N AT s, R gREEAN I

|

FEYIZREE AR -0 H PP o> FR

|

T k-means BN P AT RS

|

ﬁﬁﬁﬁﬁFE%E%*%F%ﬁMﬁ,%i%ﬁ%ﬁF’

|

( TRIESy, AR ’

B 41 MR

4.2 WFERZGITMIBRR

HetE RGh H 2 T ASFE R B, (BTGRP B T 2 — E T
Wriabe R E MR FERR S . B AT H PR SE 4R 1 2 . P4
MiRZE (MAE). #5iR1EZE (RMSE). % (Precision). [ (Recall)
MUFL V4RSS, X LEPP Al Ha AR R &L B 2R I Ol TR TH5
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4.2.1 TEGTUNERRE

5 75 A0 A3 VT Aty D1 23 FHU R 2 B 2 44 (R T ik 2 F 7 i 2 % (Root Mean
Squared Error, RMSE). RMSE 3= % T & 47 SR VT 7 FE 5 5L brfi 2
6] (1) 2 5% o RMSE {RLER /), 15 B F000 () o sl FEE s vy 2 SRV A M RE A &« RMISE
E X 4.1 B

~(r, —f.)?
RMSE\/ZU"ETFFT ) (4.1)

5y AT D) TN AR R 1 g v P 4% 1R 2 (Mean Absolute Error,
MAE), MAE {E 8/, 150 BH -0 F00 Fr) E A P50k 5, 47 500 ) 14 B o gt ek 4,
MAE & W=k 4.2 i,

Zu'ieT (rui _ﬁji)

MAE =
7]

(4.2)

Foopp, (G u TR | HOSCBRIEAY, £, SR B TS, [T

S PG T RS B AL
4.2.2 ERIBEMBREZE

— AT & Top-N X2 IV bR A HERR % ( Precision ) A1 [H1% ( Recall ).
R P U #EF R P, RS R RE L R 5T

K41 BMHERSERXEE
WAHERE 077 it AL RAHERE B i AL

PP B it £ N, N
PP ASE IR 7 i A Nis Nim
N N, N,

HER R SR AL R G2 P HERR A5 R T, F P 5 ELARHE R A 7 o T
HRTEEAR . HER R, B A, e BT R AR R
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= 4.3 Fios:

precision _ Ny (4.3)

S

H B R EFRIEHESE RS B AT A HERR 45 S b, P = EL A HERE B b o
PSR ETE =R A B R, YR SO, & E R R R
TR, HEZEE W 4.4 fos:

recall = Ny, (4.4)
N

r

:/H‘:EP Nr=Nrs+Nrm ’ Ns:Nrs+Nis
4.2. 3 F1 iiEHs

FATTE SR Ay B A A A0 A [ 5500 e, (HER S BAE— RO X 3 2
T JE Mo AEBEAT FIRRI VPG, BATARE Fr i (1) R A R fa bk P SR A
55, RARNEGRERE S AT MV Bk, AT 45E5EHEERE T
F1 P A, Fm] DA plo #ER A A [ R AR AT 5%, F1REUE R,
Yo FORBET . F1 PR dr sl 4.5 Fos.

Flo 2 x Recallx Pre_(:l_smn (4.5)
Recall + Precision

4.3 IWPREGRSH

4.3.1 R #EE

FE 57 5 IR Ik P AT D e 20 A R BRI S 3T P AT A
FEMIR M2 (R PRSI, F P AT s A A A BB e BRI 12
“618” IHBIMIN, DURMT NI RIEEIRTT. Bk, v 7 i A S0k k)
HATYE, SERCTE T & KR dh i, ESEIRI RS 6 B 18 H BT IR AT I ZR
FRINGEIL, K6 H 18 HUUEHEEE/F gk e B EERIL s . £
HlE . s s b o - AT N B AR D, o T T B A, X
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SN 2 T R DAT'e SR AT 6 AT R AR HESRE

SALFERE R AR AT . LRI I ZRIS, 55 ZRHE it T — e AL B, ed
TN EEZ K P RN A, TSR P AR B

4.3.2 fJERR- B 19 %EF

BIn e i HE 22 SRR T P I 0 s AT U D A P R I —
FhELVE, E BRI P =T H P4 R RER AT P43 T AN S HERE . AE T
B R, ATIER B A= S sy, HERATAT DUR T B R i 45
B P AE W L il 7= A BT AT N, S8 I — e B AL R AL FE AT DA P -T
H PP o 40 R o A SCR FH 2 ELSEI P V8 2AT B4R, fEC RSk, Pt
B A AT A e DB WSO N e SEDURAT R, AT AR F R
o AN [ G R DR b 8% 5508 AR T R AT SR TRt 3 S [ PR SR St 7 P P v 7
(i ief F2 2, S a3 My 2 AT LK F P AT A B e A D B P X T (K943 o ik,
Aoy AR WO I W SEATORIRALE Y 1. 24 34 4, AR R
HIVEr e H AT R EF IR 7> AN 3E 4.2 PR

42 FPIENRIFTAR
RPN W5
L
Wik
iy
W%
it

o b~ WO DN P

BN BT I H AT AR A - B %R i ds, EL#R AT BALA R R
HoRFaR, 2 A R BE Bt A s 7 P -3 3 PR 45 R

4.3.3 AP

MBS S KRN AR, AR P 3K T 2R A 22 R BOK
SRR KA 0 WA AT B, XA A3 7L AR RO P - i PP 0 B B I
SR MBI I, BT AASCRI ] k-means 58772 S0 AR LR FH PRI — 28
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FAT AP 0T, B 4.3 HH T -T0H VR 55 BE R

®43 HP-TE WS ERERE)

P P P P
U, 1 2
u, 1 1
u, 1 2
u, 2 2

Hopu ARERM P, PAGERE R, AT ILH U AU, X5 b PN R, A 24T
ANy U FIU, SR il Py AR, AV 384T O, W OB DUAN H P A R AR 4T 1) [
IEVEHERF %, S IRAFE AR RERR BE (10 I R, DRI RAT T S d i BRSO M AR AL
IR PRI =25, SR G B — 8 P AT 0 M. FEGIRATT AT UK A U, A
U, ko h—2%, U, RIU, XI55 N —25 BEET 47

4.3.4 BHIAE

N T3N3 T k-means R MW [F) i SEHETE BRI R RHERE S R, NOZEAT
PR R, AE AR SRR EIE R IR . 8 SO B
IATAT LRI, FET k-means ZESEH W A JESER AN EESAEAH 34 k-
means ERMEBANE K H TN e HEFSIRKRE N fESHEH, ¥59 3
AT P H AR SRS, EEEI PR oy 5 IR i oy i Z 5, I MAE H1 RMSE
ERAT R ERRI S . LI aE R T HR:

(1) H AR H B B =10, R H1 LA & I N=10, MEREE KK
1%E K #1324k MAE A1 RMSE HI2AETF DL, &T k-means SRR Hip R EHES
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