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Abstract

Most of the existing recommendation algorithms are based on the recommendation of similar
products, which can easily lead to “information cocoon rooms”. In order to solve the limitations of
similar product recommendation, the recommendation algorithm is extended to different catego-
ries of product recommendation. This paper proposes a heterogeneous product recommendation
algorithm based on item similarity. Based on the application of item similarity, a cross-correlation
recommendation theory is proposed to solve the problem of heterogeneous recommendation of
target products and recommended product sets. Finally, this article extracts the product data from
the Tianchi Taobao clothing matching data set, and applies the proposed algorithm to the pro-
gramming language to analyze the data set. According to the obtained experimental results, the
algorithm has a high recommendation success rate and a good recommendation effect.
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1. 5|

bEE BRI AW R JE, ANTTRRAE SN E BE2EERINK, EXRPiEk 75 g8
. NATE V)R ZAE R B POl SR EARA VEOGER 7, BB MRS, T RHER R
TRV RIE T A . HEERERATUE — R E Bt uEE AR, EARE F P S i B AR B AT
9, EERE K E RS DL EEE R B SRR AE B B R R[] R, e SEAE e
SOIMEBENH Mz —, HERTHEGEERGC) 2N TR AR . EBRNMIFERZ S
B HEAR EIEAT T IR SRR

VLGP (2010) 42 H 1 AEVT IR Hh 240 SC75 BRI E B i B BTGV B B2 8 th ok IRk A7 o1
g3 NS FARAF PP 0 X6 RABEAT TR I F 7 AR [2]; 2 5055 (2010) FERIE FEHERE R AN T 7 4R AR ) Sk At
AN T HEE I, SEIL TR T R S BN HE R R G [3]s A AT AE(2019) RGN T AT N AR
PR BT OO . BT AR T N OG5 B4 R MHERE L, A HERE ) L
BEAT T TREAA, W T EIEVE RIS Se 50 BRI AT 1 SUER E[4]: T EAMB AR 2 5
W T TIRARIEFS, i1 Mohsen Ahmadi Fahandar 25(2017) 42 H 3% T2 ELHEFR (O HE > 2 > (1 79[ 5]
Sandeep K. Raghuwanshi 2% A (2019) 81 % HE47 S48 i P [R]d JEHOR 4T 7 #FFE[6]:  Bag, Sujoy 55 ABIEE
TS FIAH SR K Jaccard AHABLEE#EAT A R R AR R 7] -

HEAE S IR A SR e 15 B ANV HE AR IS, G Akt A v 1 s i 8k 5 e . B
EWAE IR G, R EEE N — M AN R 7k O pl iz il F 21 7 A= vE
&R, R HERE . T HERE . NMEHERSE. SR, H AT S AARE LRI o HETE R AT
WHFE B AR RIS I HERE O R [8]. A T MRS RI SN B AN A HER m) R, A SCHE T — P T
Vi AL RE ) S e B0, O B DA 8 ma it AR A, AT IR NI S S5 3R 1 .

2. YicmtalE

FEREATHEAZ SRR FUS S8 00 RARUSE B Ao T 55,  AHADURE mT DL oAy & Y st H 2 T 14
FAAERAH SRR L . FEHETZ SR ROBT T, Dy 1R AN [ B0 i SR DR A SR T A5 P O AR ALURE A 0 et AR ALURE A
JURHACLRE , - 0 it REAGARE A FH SR A B it 2 TR AROARVALURE DR /AN, T P R A P2 7 8 R AN TR P P 2 ] fR R 2
FEAE[9]. A SR AR D) 5 B 1] B S AT K AN R A 0l AR e i R BRE R, I FEL AR I A LU RS B 18 ok 52
TR R . A LM I
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1) Py AR

P ARV FEE A FH SR AT S [ P A 2 TRARARLE (¥ 779, e H SR 07 ¥ i A AR A {2 [ Fr) A
ABERTER . TEIXE, MR LR S SO BRSSP ARRFAMA, 38 RAE E R =t T eA
ST AMARRFHE AR o 4700 FEABL Pl A 3 U AN RV b R U A2 ) ) 22 S P s AR ok 58 ke
SR E (OREE . AT BE AN, S F O R R R 10 00 ) BT A DG RS T A SR A K R AU
BT, B R RARARALE AN AR SZ AL o

2) SCAHHLE

H A I 5 BT A FH S SR R R R P, A 785 W PR R HEARL AR S G 7 st 0, 50 o i b
BEAT A3, 431 S R RE DA 1D R UG RS . BRI, FEAS SRR SE AR, LR AN R4l AR AL
FEI, BUARFEE ST SR, BT LA B SCASARALLRE SR A7 52 AN ) 2K 53 420 i 2 T PR ARALL B

3) SCAAAMAERI T H DR

fTBOR UL, SCAARUEE TSP IR R A R

Stepl: X ICAHHEIEREAT 20, 45 R LOE S HIT;

Step2: X PN FEISCA P 20 T GRS B, THSIRIR] H BRI R IRE
Step3: 5 H bR SCAS T A

Stepd: JEI SCAAMAIE 23 Ui SEAUEEEL IR KA1

4) SCAAHBLEERITH S A
SCAARBARE AT 20l R
s, = Similarity (x,y) = % :|S_i
Hodr, similarity(x, y)#RSCAR T B x 1y L RREL  Co(x, Y)FRT-BL x Ry #3145 T3 A H B
R XFR T B x RIIERLSE, s MRBESE, Hdi=1,2, .. ,n.

3. ETYRENENF T REFEE

FERE TSP b TR AR A6, A7 5 793 A S B 1 T, S gl R AR AL PEE A v FR) 2B ORI 77 B D R R B
FEIX R, NENEAREA G NSHIE, @7 1 U AR

BB EE T AR a, b, ¢, dHiafb2JETI cat.l BRI, ¢ Md WZJE T2 cat.2 1)
Eidt, M a, bMc, dsiioeSmam. Hidh a RARAEE X0 B S b BARHEE o, Bahc BA
FAIEME Yoo FSh d BARAEE yoo B2, WFR-AMPME, MWK T b, BRI
THEH o d FURFIERLS b AL, Redaix 44 AP HEFERS dh ¢ B0 R i de

N T EERIA EA SO S R IBUARR Y, 2 1 gt 1 T BB A5 KA B

Table 1. Symbol Description
# 1 HFH U

g i #

aj, b; B ARR, HIXEeps 5 g 2800 1

ci, di B ARR, HIXEeps 58 T80 2
X T & f9 n ANERAE
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X 84 8t b 19 n AMFAE

yi T ciff) n AMRFE

v 7t ol (19 n AVRFAE
Uy Uy, ey U, iDL N

8,8, AU S %L

s T T it R (i 2 1 A
z(i, ) R SEAT
Co(a,c,) TR ity @ 0 it BIUAR R AR AAE A PR X8
Co(b,d,) TR b ol EE IDUAR [F)RAAEAR 9
Gincs B

a;, by PR A4 RR, HIXLERg & s T340 1
ci, d; P44 RR, HIXLERg & s T30 2

X T @ f9 n AT

X 84 8t b 19 n AMFAE

yi T cifF) n AMRFE

v T it di 1R n ANMRRAE
u,u,,...,U, F P 44 %%

5,8, AU 2 %L

s T T b R A 2 1 A
z(i, ) R SEAT
Co(a,c,) TR ity @ 0 by Y IAH IR RRAEAR (7K %R
Co(b,d,) TR i di L LR I R AE AR P TR

FEARSC iR M S8 p a0k, et e 0 Ro2mi s e, RO — /g an S 4ERE ) — MR s 4R
M. E%, X EARRE W a f ¢ RS, WRESEARIBER TR, /53] H AR S AR C AIHE
FER AR Ao B4, JETW i ARACURE (1) S 2 v b A SRV I 0 1) P AR AR R

FoN: HARE S a A i, Hoay A ey 23l JE T AN R I A o 2R 00

frth: AL s, s, HEFERT MRS A R )% .

TE3E TP AR ACURE ) S 280 e 2 Rk b, AL B RN HE S I R B S ik an T

1) ML 5

FEABARE BT 55925 5 BT SCA R SCAAMAL E — 2, B T i B 5 A AN IR 28 00 o it E A AEE £ 1Y
BHAE, K, 7555 5e v S A B v st AR 1~ 2 1E feans, FRHZESEE IR £ 194L
RSB N AR RALEE 51, 5o, HAIT:

_ CO(Ci'bi) Sy

= S, = i
f f 2

means means means means

Sy

2) HEFE IR H A
R IR R — P I SE T B i il R o At S A 0N
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|u, Nug|

|ual

Forbr, un ZORIEE TR A PRI, ug FORPTEIESE TR AR B RS AIE T, Juanusl#
AN ABEIESE T R e A T SO SE TR AR B AR RS R P RO, |ual R IT A T SE TR AR A
HH BT RED PR FE P 4 A B
SRR, BN R HER AR R CaTHEE AT ON:
1

CA = _Zueu C (UA* )

n

C(ua)=

Hr, n IR
4 WP SHR
4.1. BIEENREA

N T IR FF AR EIEE, A SO B = Rt KRB A&, 3T R FE = %5
KAEHC-Ph 5L Baseline £0d5 . SR SEARPEI 7T 5 2, ASOH R GEIEEIAT TI75r, RPN ERA8 55008
P A B A P D3 AT N . i, RS AE B 2 A B TR =B SRR 4y, ax ek
& RIAR R M RFE. A 4h, WERECHIEATA ID KR, B user_id, item_id, category id
VIO HAT BB . 58 2 A% 3 A s B P SR AT A E B

Table 2. Product information
#=2 mEER

54 et P N
item_id bigint P 1D 439201
cat_id bigint s pTESSH ID 16
terms string T R AR 4y 1] i TR 45 R 5263, 2541, 2876263
Table 3. User history behavior
#= 3 ARH%EITA
54 et P N
user_id bigint 1D 62378843278
item_id bigint P 1D 439201
create_at string AT N H A E) 20140911

SEBG BT 3RS R . Intel i5-8250U CPU, 8G iz4T A7, Winl0 #:4F £4:, MATLAB R2016a.

4.2. HIETLIE

JRAE B P AAE I IAC A 10 T&R%, FMBEWMREZ, AT EHATNT, 1B 5 it
ITHACEE, IX BR JREHE AR 42 IR I S P A H i R BN B 4 N800, BOH A Y = 285080 big_setd,
big_set2 Al big_setd. EAIHIZTEA IR SE UK 4 Fis:
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Table 4. Data preprocessing results

4. BURTRAMRLER

KRR AR Bk G SEEHUA 29 1D
big_setl 59,380 101,986 368
big_set2 41,859 79,516 52
big_set4 28,388 68,541 461

URAh, IR, WSO SR i AR R, JRRFIEAEAE S 2 A terms IX—AT4R Y, AR
) 5 DO R R R 23] J FRIRD T HEAT 1D RIS OSSR i TS I R R AR R AN, PRl
S BECH SRR i AOS RORFAE RS, S TR R B AR P A R R L T IO feans = 14, XSG
i 2 A TS S 4

4.3. EWERE

N T AS IR TR H R RLRAE SE PR IS PR OHERR ROR, AR ST X 500 AL 2 2 T TR B =7 Hudla 46
RHEAT G . SEIRTT NIRRT — N RGN HARER, 73— MR AN TR, TR P Y
TR FARSE T SRR S B, G R P i SO SE 1 200 2R s HEF By o O 1Ak H AR
M AL R AT REI 22, R MR I 4R i 70 AR L T I AL SR 22 (ORI 6 44 B T gt AT 04
TR A RIS BIAN R R i R 9 5+ OS85 2 BICSRAE B A SRR 25 R R A%, 4 5 A1 6 733l i sk
B —ANsEae — S R, BARLIRINR

Table 5. Results of Experiment One
5 ILR—ER

No. A-ID A-cat.ID A-freq. S |B| B-1D B-cat.ID B-freq. S, |A| Ca(%)
1 43756 368 85 4 2394 643820 52 204 4 5 80.00
2 152879 368 80 5 2241 395171 52 101 4 142 88.03
3 573509 368 78 5 1042 395171 52 101 5 26 80.77
4 327236 368 76 6 2241 395171 52 101 4 80 86.25
5 449690 368 69 4 1887 434204 52 89 4 80 85.00

RS \ 78 5 \ \ \ \ 4 \ 84.01

W5 5 fiR, A RORSIRA g, B AES AR AR big_setl HEH T 5 MEFILREL
2 [NI7 i SOX LR A 020 5 A-ID, 35 =31 I ST il )R 5 A-cat. 1D, 55 DU Z2 147 dh £ Rdf 2
FH LR EL, 208 A-freq., BB ILAIRAMUE S M s IMH, ATV HARHRES B A/, Roxl
IBl, (H-GFNHCS 1A EES B FRM A% T B-ID, H5/\FIESA% 5, LN B-catID, LN B
(K175 4 7E big_set2 1 HH BRI HL B-freq., TSI MBS Es, KK/, S+ FIRHER MRS A 1
Ko, R HERZ RS PR DG Fa — PR T R IOHERE D, H Ca KRB . JAN T ZERTE
M i )a — FINHERE IR, R 5, R AT HERE R Y 84.01%
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Table 6. Results of Experiment Two
6. LW HR

No. B-1D B-cat.ID B-freq. S IC| C-ID C-cat.ID C-freq. S, |B| Cg(%)
1 573509 368 78 3 773 152924 461 216 3 0 0
2 327236 368 76 5 250 152924 461 216 4 231 91.34
3 449690 368 69 4 208 19913 461 156 3 121 76.03
4 97472 368 68 4 1663 457883 461 126 3 196 87.24
5 593852 368 59 3 773 152924 461 216 3 110 76.36
Rk \ 70 4 \ \ \ \ 3 \ 66.19

SO TR VR HUR AL AR big_setl I big_setd SKHEATHER, EAASLIGT, HHAIE — AR TR HT T
A DY HAEATEARIRYE, i i BARER P 5 A H AR S AT HERES BRI 08 0. THE TR, A
L SIZI0 PR TR B 2 T 2B Dy 66.19%, ELE AR B0 T HOHERE B I) FIE R e 1

5. &

AR SRS A SR AU R R ST T L, BB BERO A SORAT 7t B G Fr AR A R R0 B i
HEFE EIX— 1, I AR EIE RIS AR T S AR AR SRR A A, ANHE
FEEE AR A B AR S B R ) — AR R dh R £, I SRR FE R W A AT A
BRRGFIHERR SR R, EHERF MR, BT SRR B bR, W ARIN HERE LT T LAt
i, M RJRRT RAPIANIGIHES . S5 BPTA, A SO S 3 T4 A ABLRE 4 57 S8 7 it A 77
SRR — R RO B HASASHE T IR 505

SE 3k
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