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Abstract

Due to the fact that personalized recommendation systems generate recommendations as an im-
portant means of increasing popularity and consumer activity, they have been widely used on
e-commerce platforms. However, due to the complexity of the impact mechanisms of different
types of recommendation information, consumers may be briefly attracted but do not make pur-
chasing choices. Forming a pseudo activity is not a good thing for businesses that focus on con-
sumption conversion rates. How to choose effective recommendation strategies, avoid consumers’
false activity, and improve their purchase conversion rate is a challenge for marketers. Although
there are various factors related to user consumption behavior, the design of intuitive e-commerce
platform recommendation information diversity is a core aspect that marketers need to consider.
While ensuring the accuracy and efficiency of personalized recommendations on e-commerce
platforms, enriching recommendation diversity has become an important issue in the current field
of information science.
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FRIBERN T RIS HE, AWHEHERERRE S, DURTHE B R, BOATIE “midik”
T EAFRRHERE IR L RS 98 4708, SEMMERER R E R, &
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WEIE RERAOIL R . (U IR “ITRAALR ", “100+ AWK Tz it 7 S fabs, @A T H
JULE B SR SR AS AN R AT O A5 BN 5 s SR 2 ek
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NHEATIX Gy, PG “TRERFERE” 7R TR . DA SCHR T ERT B R MAN R A L 2 X7 T B il
5 IRRTVH 2 W SEAT Y R ELRRE R, 10T 5 B (5 B 2 FEVE T 98 0 AT 9 5 0 SKAT 2 8] DG S 280
WETEHI A1), 7 & OGS B3 5 B 98 W SEAT N M B 5 JF 7 AT UL E 252515 B 2 FF
X SR THH 9 W AT IR ST o T8 938 0 S AT -5 0 SAT 9 AL FE MU IE FE FR) A8 = e A0 8E A
VEIRERREBE, EVH 2% (TR AT 9B BOCRBUR R UL B SRR (5 15 2 RV F SR AL R R R T 0 o el T
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2. SCHKIATVE

HLR P & 0PTSRS 5 — B RSP B TG E I, 2 B U B 50
2o DU SCHREHOR T 6 FIHERE 08— 15 B R, St LA 10 0 10 o Y 5 2 0 W A S AT 9 £
FOI[2], T % SO TE T 4T T B R S AT IR [3], A SCHRG & % R R AR R 3L
S P AT ARSI [1]. R A SRS S R f FE LR, X S e 5 B B R 1
BESTHEAT RN . ATOUR G 4 AL 2 LB ST 2 AT A2 310 [4]. Sloman 324!, ELSEHIR
KRG, AR “RRL” . XA RGACTE ST B, AT SR, H A Ry
R, EEMTEHEIGEME S, ASPESR . MERAIMT A%, Be “BRE%” . X
ARG LR BRSSO G S, T RGPS BN T, P S U A B R, T R,
T LA 5388 4% P S R 22 (B0, (R T B SO, S U T 2 0% J[5]. Xiao %
(2022)FF 5045t 14 P 7 b B AL 36 15 P P (0T R AT DL 5 P D4R 6 R ) [6]. Ma 25(2021) B 5045 1!
5 U S PBI BRT R F T 250 S SE IR . 55— B, BRI B, T VR W L5
S, TSRS TEIE R T . 5 B, TSEUREIN B, R A AL A, TR
S VSR T SRR 7], EH e T BRUSE RIS AT LA, b TR BRI S ., T T AR AN B
(MERIREAREN, FEEAERANOERE] B, A0 LAR 8 W Bk s iy AR, IKEE K
TR A 5T 15 BIREER, K S 0 A S SAT AT IX 4 40 BB TUAE R LS B 2 RV I
TREEZ T, 9 B3 0 R SE AN BT R IR 35

LRARE, W& FTRE B2 R R, AL M AHEDE 2R G0 R 2R IR £ K = 1 JEE 0 4
PSSR — IR . IR, JRATHE I % S0 AT A 55 D SAT A X 4 T CAARL A 0 0F B 04 2 3% 7 o 7
£ B SR S 0 W R R AR e A — RS AR B Y DS AN BT B B S
R E T Y, bk AR R B30 B AT R R 1 R R 0 £ BB, AT LA Bt W B 1
W SRR, ST & R 1 KR 0 F P B

3. B SMRiRE
31 MAGRRERSHEBTLAEFEE2HRS

WARGRF IR LB 25K Chaiken 121, T U ER AR RRCENE S, RIxHE B
AL EE T AT B — MO R GE R e, R E B X N ARGAEEAE KGR, BilcEdao
BEARAGR] T2 N . Ettyand Cacippo (1984)52 1 1 Fe 4N L n] REPEARAY . X ARG iz s i T
FhosBEAE . T IRAT N SRR U IR . S EESCRRIRTIT . AATHME B AR EE L AR AT LAy i 2% A ——
bR 55 MIERAE, LR BRI TR A, BT ERIBEHWiKE, BEEERREE
1 s 55 Mk A i U MR R IR AR« RERPEAN s 045 2, B VR i BT, 520 ] . Chrris Gu
A Yike Wang (2022)7ERTFE 4R Hi:  HURS T & LA B rTREAS SR XA S BT WA, 73 84h
RIEME: TEPrEREREINENE; AREE: 5 S e A R R TE[8]. 5 B
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S b, AR MR
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Figure 1. Framework
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4. WERigi
41, HRBRSRIERR

ASCARFEE IR R 22 5 1 5 58 5 Hudle, SR T 2020 4 2 3 1 H~6 H 31 HOWFEA 5 B4k
&, B ID. iTHSS . HEL FoEist. a0, HEGEL. DEELE. IiERE. SIERE
DARERAER, BAAFE] 37,720 AN 3k 289,787 SR AT R R R THI AR K4

4.2. BEMEHNEIBIRENX

1) WEfRR AR B A ORI — RN G T E I o 3 42 52 2 FERROGAE B 2 5 1 s i % AL % (Click Con-
version Rate, CCR)Z&7x F 7 i 7E 58 t RIS (I W= i B &1 5 MR = i B0 E) * 100, AU S 4% 46 28 (Purchase
Conversion Rate, PCR)Z/x I 7 i 7R3 t KIS (W8 3K 7= i A& ~F & e fh ) * 100,

2) fRREA .

72 i 0 2 AP A < AR 4B 2 (Pd_simpson) kKR RS i 280 I 2 (S S E AR e 5
AT

simpson =1-"(N; (N, -1)) /(N (N -1))
P 2 VAT A B8 (Hpre) R 7R RGBS kS (1 2 FEMEE B (5 B2 R T4 05
- Gt R ARWT:

4

H(X)=—§p(x)log p(x)

72 AT 22 RV R = R B 2 VA UKL (sales_gra) R RGIRE= AT I Z FEEE B, B
R TR A OV — wEE)(™ )

3) AT E: LAMERIBT UL 2 1015 2 A ps RN A2 5 B AN S 20, N 7R s 8
BAEASCHRN ZHENE S P8 DUSRAT RN, ARSI 1R G RO ECE AN SRR DL B
KR . A, Oy TR LR i B E A NRFPE RS IR, ASGE PR R R G AR &
HARRAZ B ILE 1.

Table 1. Variable description and definition
=1 BEERSEX

A BRI TEFS A e S
A milifE R CCR R P A R S HERE R GBROLIN R R T
) S A A 22 PCR FIF N BRI SR B S R R W b
LESIEZE ks Pd simpson RGN B I AR e B
R PR AR 2 R Hprc F P TE T [Et P BT RE S S AN A 15 S 46
FERR T Z R Sales gra FH P E B [P BT R 7= R T IR B
B E RTYexpouse FA P TR [ i s
R R RTYbrowse FH P LE RS [ thu) 52 7= i e 2
FEmIT AR RTYdingdan FH P AE B TRIERE 5 7= i R S B
P B E 4ME Prc_mean RGERT IS A RGP M i IR 38
BEedrHIyE Sales_mean RGNS RIS F P B ST Fn (e
5] Genderl RS, DS, oLt
o age F i
HrHEE 1 Prov_nml HPipTESA 6
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4.3. BEGE

N TSR HL 2 HS 25 O, BATR AR S 2 HEE . TNtk Mk SR 2R R

i (5 SAENMRAC E, I e A A R SRR AL A A D R A2 B IR R (1) AN (2), SR ARIA
AT

CCR = a + B,Pd_simpson, , + g,Hprc, , + f;sales_gra; , + 5,Pd_simpson2, , O

+f;Hprc2;  + Bgsales_gra2, , + g,controls; , + ¢,

PCR = a + f,Pd_simpson, . + B,Hprc; , + S;sales_gra, , + B,Pd_simpson2; , ?

+f:Hprc2, , + fB,sales_gra2; , + f,controls; , +&;

5. SLEERS
5.1 fERMG

AR A AR B VSR 45 A0 F (LR 2): W REERNZ GG, BT =20 ¢
AR EEEIIME T 0.873, i EEMERE B 3.395, Frin-F & EKIBIRLEE ) 0.0566, it
B REERREE NI REFAE 6.466, 19 2 FEIEIHEJE REURFFAE 0518, IXWIPRW] 7 R G481 ¥
OIS BAE— 12 E LR 2R, FFaIlsedint. JFH AT BRI, a2 5 SKe b 28y
K 100 i 5 A9 EIMEL 20 009 4.997 A1 1,653, FRATTRT AR (1 Wy H 452 52 2% B e JE R B £ P A i B
PRI BCRIFA AT R R — B0, RAAWEZERE, ERARZERCHERETHE L.

Table 2. Descriptive statistics analysis

F 2. RMgEIt o

Variable Obs Mean Std.Dev. Min Max
id 289,787 248,377 28,080 200,002 295,765
dayl 289,787 60.48 39.62 1 151
Pd simpson 289,787 0.873 0.242 0 1
Hprc 289,787 3.395 4.707 0 171.4
Sales_gra 289,787 0.0566 0.0593 0 0.457
CCR100 289,787 4.997 15.03 0 100
PCR100 289,787 1.653 9.340 0 100
In RTYexpouse 289,787 1.985 1.498 0 7.646
RTYbrowse 289,787 0.951 2.565 0 81
RTYdingdan 289,787 0.139 0.523 0 26
sales meanl 289,787 0.545 0.171 0.100 1
In prc mean 289,787 8.426 0.894 5.298 15.90
genderl 289,787 0.581 0.493 0 1
age 289,787 39.99 11.37 7 96
prov nml 289,787 41.34 12.25 1 62
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5.2. BMBUEIHER I

Ze3d F AL Hausman 4496, BENLROSABSORHRR, 100 W] ] 8 RONAR AR R Bt . B4, JRATTY
PR | 2 AR MR IS (VIF KT 2), XU Ay Il 2 LR PE A i, AT AT
CABE IR 15 2 PO SEFR o0 . HARBERIAGTHEE R IR 3 A0 4, BATKIUER ()R By W& 1.

Table 3. Study 1 regression results
F 3. MR 1 @ALER

VARIABLES ) O] @) (4) ®) (6)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Pd_simpson 1.624*** 12.99*** 3.709*** 7.627%**
(0.115) (0.465) (0.512) (0.473)
Hprc —0.915%** —1.147%%* —0.0714%** —0.916***
(0.0116) (0.0202) (0.0233) (0.0219)
sales_gra 6.227*** 46.25%** 13.96*** 24.26%**
(0.494) (1.102) (1.304) (1.206)
In_RTYexpouse 0.0415 —2.304*** 0.394*** —2.114*** —0.0234 —0.205***
(0.0338) (0.0234) (0.0438) (0.0226) (0.0514) (0.0475)
RTYbrowse 2.733%** 2.384%** 2.734%** 2.416%** 2.758***
(0.0133) (0.0126) (0.0133) (0.0127) (0.0133)
Pd_simpson2 —14.32%** —5.318*** —8.865***
(0.420) (0.459) (0.424)
Hprc2 0.00440*** 0.000849** 0.00184***
(0.000379) (0.000424) (0.000392)
sales_gra2 —181.2%%* —53.57%%* —88.22%%*
(4.882) (5.605) (5.182)
Constant 6.486*** 7.715%** 5.362*** 5.498*** 5.954*** 5.667***
(0.110) (0.113) (0.0507) (0.0616) (0.127) (0.117)
Observations 289,787 289,787 289,787 289,787 289,787 289,787
R-squared 0.145 0.126 0.145 0.127 0.003 0.148
Number of id 37,720 37,720 37,720 37,720 37,720 37,720

Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p<0.1.

Table 4. Study 2 regression results
F 4. R 2 @HEALER

(1) (2 (3) 4 (5) (6)
VARIABLES
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Pd_simpson —0.541*** —6.543*** —0.988*** —1.967***
(0.0668) (0.255) (0.309) (0.272)
Hprc —0.247*** —0.351*** —0.277*** —0.352***
(0.00443) (0.00604) (0.00731) (0.00645)
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Continued
sales_gra —2.293*** —6.014*** —6.597*** —0.348***
(0.287) (0.636) (0.760) (0.671)
RTYbrowse —0.354*** —0.581*** —0.349*** —0.599*** 0.346*** —0.358***
(0.00813) (0.00698) (0.00812) (0.00708) (0.00872) (0.00814)
RTYdingdan 9.126*** 9.078*** 9.158*** 9.068*** 9.166***
(0.0343) (0.0345) (0.0343) (0.0345) (0.0343)
Pd_simpson2 5.109*** 0.147* 1.551***
(0.230) (0.274) (0.242)
Hprc2 0.00424*** 0.00287*** 0.00407***
(0.000169) (0.000196) (0.000173)
sales_gra2 30.83*** 19.37*** 30.41%**
(2.799) (3.277) (2.893)
Constant 2.160%** 2.458*** 1.758%** 1.092%** 3.153*** 2.543***
(0.0588) (0.0639) (0.0206) (0.0269) (0.0723) (0.0638)
Observations 289,787 289,787 289,787 289,787 289,787 289,787
R-squared 0.227 0.219 0.228 0.217 0.010 0.229
Number of id 37,720 37,720 37,720 37,720 37,720 37,720

Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p<0.1.

B 1: RETPEHRRAEREBXERE AR AR 2R XA

FRATAE Y [ 78 RO AR R 827 5 R G005 BHE S b AL R IR, WS H AR, &
AW FER T it SR AT A1) 22 R 2 AR 3E T B IR T AT, T A% EA 22 A P 2 O 3 1A el
R (model 1), A FR BT FOWEER] T IXLEAE E0HHE P IR AR LR &R, 21 model 2~model 5 73
G TP IR AL ST 8 R AR IR R R P i IR SRR 5T 9 R R R AR
MR AR RITII SRR S W B m R AR R AR . DURAEA IR AR IS OL R, &5
B2 RPN S sl AR AR, model 6 AN 75 B ERX IR, #RlE AR K T2 mE
BEPBTF, ARSI H T . 254 model 1~model 6 ) RIASE KA, FRATATELR I
H1 BB 2ISCHF, RIRE R G AR5 B T3 98 R AR, R G e (5 B (s 2850 i %
FEE ST 02 FEEAE — E R T L HEE P mi i S AL R, BEE 2 REVER AT I, 2% A
77 it B SRR B o T ER T AR S T S A R R O L R 3R, SRS AR D N
TP INAE S ACEE T I 18], BETO M S AR AR, IR B AR DB e e AR B B B, 2 AR
RN T B T R A 2 A5 LUR . BEE T SR ZREPE RGN, o T S R O E B, ik
M AE RO, (A S R AR 3P IR T . MAh, BATEL ] 7 N R B AR K[
A BRI B AN — IR (L& 2~4).

Bist 2: BEFETRRGEXEBNEREWLREUREP LR R

FRATIAE P 2] 72 RORE AR SR 521 (5 FR G2 2UA5 ST S W SE AL R R, WS E RN TE, &
AW FE W i S AT 1K 2 FEAE DL R i i 22 PR 2 B A1 B3 B0 AT D, 1 P I Sk 2 AL
(model 1), thAT & W FOMEE R 1 IXLEAF HXHH P BRI FARLANE SR R, i1 model 2~model 5 735 %
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27 P R 2R S B U SRR AR MG R 7 AR 22 REE 5V 2 T SR A R AR 2
PERAR PN 2 RV ST 8 W SRR AR AR R G R . L RAEA I HIT R RO T, 25 R
2 FEVE XTI 225 W SR AL R (K152, model 6 ZIN 1 {5 B EIX — DR &, 38 G DA R MO K S 3 (5 2
BRI TR, ARSI M AR AL . 254 model 1~model 6 [[EIEAZE R RE, AT LUK
H2 A BISCHE, W 8 KA R R R G AR5 B 2 REERIE I kb . 20, RG A HEREE
B PR P A B IR [ SR P W SR R . IXUERE, BEE R G aNHERE 5 B AR R —
DI, TR WA S A R SR o AT, R G5 S AR 9 T SR AL R X
SIS JEIINEES . B, P EHER RSB SRR, PRI 2 W SRR AR,
JE PR R THH 2 25 W S A

KA BHM—RIEA RIS L

CCR100

45

2 4 6 8 i
Pd_simpson

o

Figure 2. Cross-category product diversity—click conversion rate fitting curve
B 2. B F-REHE—R T U RS

Tt —R SR ARG L

0 B 2 3 4
sales_gra

Figure 3. Product sales diversity—click conversion rate fitting curve
B 3. Rt —— TR RN & thik
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Figure 4. Product price diversity—click conversion rate fitting curve
4. ERNESEE— R ARG

BEAMS LR & R GUUE B I Z AR 2 e A R M SR R s B AR . [
VR 98 AT e R T DO 5], (AN ) S
FATE L2 1 SN SRR [ 1190 PR B B A I IX — IR (ML 5~7).

6. RREMen

JE I A ] A AR AR, FRATT R I AR AT T — LA NARRAE, AER A 78 40 oy Bl I ) AR 2 1)
TRER Sy, T A SC T R RS 5 30 A 2020.02 % 2020.06, i 1A E KA R R4S T H (3.18, 6.18),
N T HEBR KBRS 15X PV SR AT A BRI, A SO AR R, 29 3 A 6 H MR T
[FH . tb4h Tong 55(2022) 48, ~FEHEF(E B BR 215 B 2 REVEREBE 2 0HH 9 5 AT s = A g m 4t
-6 BEARBEOG I 7 M = (AR BE 5 T I FE 2 0603 9 3 i AT A SEAT Al Bl m[9], BRItk A S
JEHE— AR T & BB S A BB S P .

KB ZHEM—M LA RIS 2
3 i
& 4
|
8 N
%
[8)
a
& 4
0
0 2 4 6 8 1
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Figure 5. Cross-category product diversity—purchase conversion rate fit-
ting curve
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sales_gra

Figure 6. Product sales diversity—purchase conversion rate fitting curve

6. FaifTINSHME—ITE U RIS

NG B — T RIS 2k
8 B
3
x <
2
0 50 100 150 200

Hprc

Figure 7. Product price diversity—purchase conversion rate fitting curve

7. RSN RIS
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Table 5. Regression results after reducing data period
5. R EEEARERETIER

1 2
CCR100 PCR100
Pd_simpson 60.39"" -28.52™"
(5.17) (-5.12)
Hprc -0.336"" -0.247"
(—6.76) (-13.27)
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KA
Continued
sales_gra 65.43"" -11.16™
(14.86) (-5.26)
Pd_simpson2 -39.88"" 16.26™
(-5.73) (4.91)
Hprc2 0.0197™ 0.00361™
(-8.17) (3.21)
sales_gra2 -363.3™ 69.27°"
(—11.90) (4.71)
In_RTYexpouse -1.269""
(—14.41)
RTYbrowse 3.081™" -0.290™"
(118.59) (-21.11)
RTYdingdan 7.664™"
(134.24)
Controls YES YES
_cons -15.93™" 13.917
(-3.36) (6.13)
N 81,847 81,847
Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p<0.1.
Table 6. Increase the regression results of control variables
6. MARREEREMEYFISER
2 ()
CCR100 PCR100
Pd_simpson 7.556"" -2.088™"
(15.81) (-7.62)
Hprc -0.929™" -0.329™"
(—42.26) (—47.17)
sales_gra 24.46™" -7.6017"
(19.36) (-10.58)
Pd_simpson2 -8.745™" 1.673™
(—20.36) (6.87)
Hprc2 0.00198"™" 0.00371™"
(5.04) (20.91)
sales_gra2 -89.03™" 2452
(—16.82) (8.17)
In_RTYexpouse -0.125"
(—2.48)
RTYbrowse 2,758 -0.358""
(207.84) (—43.98)
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KA

Continued
RTYdingdan 9.166™"
(267.54)
In_prc_mean -0.232"" -0.195""
(-5.57) (-8.50)
sales_meanl 0.700™" 0.0946
(3.63) (0.85)
Controls YES YES
_cons 7.076™" 4.013™
(22.98) (22.85)
N 289,787 289,787
Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.
Table 7. Regression results after trimming and winsorizing the top and bottom 5%
7. BR SWHEREMEHEALER
@) @)
CCR100 PCR100
Pd_simpson 7.240™" -1.791™"
(15.22) (-6.53)
Hprc -0.894™" -0.352""
(—40.58) (—54.51)
sales_gra 29.60"" -11.16™"
(21.47) (—14.73)
Pd_simpson2 -8.535"" 1.390™"
(-20.01) (5.70)
Hprc2 0.00160™" 0.00405™"
(4.07) (23.45)
sales_gra2 -121.4™ 4187
(—18.43) (11.50)
In_RTYexpouse -0.261""
(-5.43)
RTYbrowse 2.759™ -0.359™"
(207.94) (—44.09)
RTYdingdan 9.167™"
(267.55)
Controls YES YES
_cons 5.681"" 2553
(48.62) (39.98)
N 289,787 289,787
Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.
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