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Abstract

The purpose of this study is to establish a member sales forecast model by considering traditional
age data and non-traditional data such as online reviews, and to improve the accuracy and relia-
bility of sales forecasting. We collected historical sales data and related online review data from
Bilibili members, and used machine learning methods to analyze and model the data. Experimen-
tal results show that the sales forecasting model based on online reviews has significantly im-
proved the prediction accuracy and reliability compared with the traditional historical sales data
forecasting model. This shows that online review data can provide valuable information for sales
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forecasting and is important for businesses to develop sales strategies. The research results of this
study can provide guidance for e-commerce platforms and other enterprises, and can also provide
useful references for research in related disciplines.
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Figure 1. Emotional feature calculation process
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Table 1. Pseudocode for feature viewpoint extraction algorithm

= 1. FHEM S B E A DS

Algorithm 1:HFAE A 21X il B2
1.begin

2. Input: corpus

3. featureopinionpair=(]

4. for sentence in corpus:

5. for word in sentence:

6. if word not in Key library:

7. continue

8. if word.relation in [*'SBV’,”CMP’,”’ATT’] and word.parent.postags in [‘a’]:
9. if word.relation in ["ADV’]

10. featureopinionpair.append([word,word.parent,word.adv])

11. else:

12. featureopinionpair.append([word,word.parent,word,null])

13. if word.relation in [*SBV’] and word.parent.postags not in [‘a’]:#[f]4%
14. if word.parent.relation not in [*"VOB’,”ADV’,"CMP’] or
word.parent.parent.postags in [‘a’]:

15. continue

16. if word.parent.relation in ['ADV’]

17. featureopinionpair.append([word,word.parent.parent,word.parent.adv])
18. else:

19. featureopinionpair.append([word,word.parent.parent,null])

20. if word.relation in [*COQO’]

21. featureopinionpair.append([word.coo,word.parent,word.adv])

22. return featureopinionpair

23. output: featureopinionpair

24. End

Ni .
w; _ﬁ(l —1,2, ,5) (22)
Horbr, Ni FORFHESE G i HRE I
5) S i IR By
FERFANI TR RN, SR G R, RPAIE AR P52 AL i S0 15 JRqut 1) K Sl ) 307 ¢ A PO D0 82 17 SRR R
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SRR GO R A RIFRIL. ik, AHE 7T U B NGRS BB B E o S i, g 7 — b
WA E AR, IXAMERE B RE T =A RN R, E SR AT R AR, UG AT
AR AR BN, B n R R TR R R A . JE DR X e AR A S B T, AT A
S e % S R A M T A R AR B

1) B[R

B BB R it b — R B (8] 50 750k, R 228l x A2, JRED x 2 x_ SR T
DA x, R, FHERENTN—ZMEK R FOIRR MBI sp 2tk B A ek, A2A x
Ty, A2 o T s T LAY A EDE

HAEH RS AR, BRI B AT R, PR AR R 3K (2.4) P

P
X, =B+ B +e, 2.4
=

b, x, RO ¢ 2 VB R p Fonin e L, BIE B E p WA S0 Y AT B E pse s B o
FIHA BN ZRIENE R BN 6 FonirZ20. HAWMANE, B REBAR R BRI 2w 67
HIE PRI N T SRAF PRI 8] 51, AKX 4 B 47 5K (2.5) s B O B 1

v, =logx, 2.5)

P BOGE b 38 5 00 8s , Mt i | AR, ansX(2.6) P .
v, =B, + ZP:ﬁiyt_i +&, (2.6)
I=1

2) 1A [l

HI AR SEIR AR 5 TN 7 i 1 B+ P S A, A7 AE e M JE P, T EL B [ A2
S PRIFR MR K 2257 DU R TN A7 A2 BR A DX 8025 FEAE | (B R BE 2 rh 5N AR 2 PR 5 T PR 3R 28] BA I A5
#(2.6), IHEEATFEIE AR EL PSSR, R K ALE SR 8 VR SO PRI e BN AR . (115
G 73, RURIIHT SCA AT 545 1Y sentiment,, ., - il T AR EE R SR AU 5128 PR A0 5(2.9) T

P q
v, =By + Z,Bin + ZajSH. +¢, 2.7)
= =

Hof, v py BRI, BIESUE 2.0 T —F, g FORAIRLEZ I R R0 5 A, RIS g )
AL FE 1 SR B0 I SR RSN S, R - j WIRARRLRE IR HG o, A iR TR
ERENSHIE.

3) HEFTAENEKE B

5 R8I A Ml AR A [ 5 I 18] R BEAT (R4, 7T AR DUR 2R TR AR 00 B A5, A iEyy
ZEAEMNERER R, WX EAERE BT M. BARY, BATT LR RERR N
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ZNHPALE . T ERRUANENEE B KE £F), TUHENENRERERE TR
BONEE B MEMEFANFET, DHRTA di do ds ZAEMARRE, BARINE 2 fios:

Table 2. Definition of dummy variables

? 2. ENTENEX

FE d, (FF) dy (A7) dy (F7F)
1 1 0 0
2 0 1 0
3 0 0 1
4 0 0 0
P g 3
v, =B, +]Z:‘Tﬂiy,_l. +;“,-St_i +kz:‘15kdk +e, (2.8)

Forb d, FR M AIGE AR, WEE. EREARENENER, B30 4 £5, LE2A 4 &7,
WER s Fok, KFNARER, ENLETUM d o ds 85T 0 Kok, X, RATHRITLUEE
R e UL e e S (A

REANKBH A L0 3 iR

Table 3. Parameters and meanings

F3. BASHEHEEN

sentiment, Je A 15 SR A 1)
v 18] ¢ P9 IE 817 1 10 175 SR AL P
v IS 18] ¢ P9 G Ia] SF 1 1R 17 TR PR A
Ni RFIESE A5 i FPRFAE S DL A
sentiment,,, DAL JEE 15 IR R B
X, W e = AR
¥, XTI ¢ B2 B B O $UE ROE
p s Je
b, FH RN —HFEMEB[ RN SH
g, BRI
q VAL FEE 15 R B i 31 £k
S, Wi ¢ — j SR ZARORLE i B 2
d, I kAR

2.4, ING
ATEFERPT TR R TR, 5K T T SR 7T, AR R
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TRV K SR S A U0 A AT T I () 5, MR A 1 A 2 P 1 E RV 6t 4
TS24 (AL

2) i AN IF) FE B DAY PO AL, AT i FEE LA R SR S 1 R R B T R BT A AT 1 S
%,

3) AT SCI RIS MEHEAT 40T . SR 2 B4 RO S LU AR S ) 5 S B, S 3o AT R S 4 b7 ok
PRI =2 L, LABGIEAE L PP I8 IO ATRLEE I B 55 k2 U B 2 1) R B E M L R

4) BESTREL, HEATILA, 5D R (] R M B HEAT X b
3. SEiE
3.1. HIEKEL

T 7 F A Y5 M N e L 50y o ) s, S AR WL BB o 5 3%, BUVEIR R B3, JEIR I
WEHEAAE S, AIl R REARZER, AT S P Gl 2 Bros . BRI A1y 2018 4F 6 H 5 H A 2022
12 A 15 He FRATEREFC S5t T AR e = b= B 3014 3% 0 AU E B R . Sl x4
ANFE AT AT AR IREG,  FRATTERE T e AT = i 5 B LA R PR S B D T REUE i &=
TATHERR 7 B3 A VP4 TR E = 07 i s - AEBR AR I R T, FRATE S 71 ln ASIN (7 i ID)+
RIELZFR Pk FBEMT PR E. BFRE RS NP E AR E S OCRE R . X
TIFRERE, ATRE TEBLFRMNEN. . PFLE ID. PFSERHK. PFeRE. PFea L&
BARMIVEIR A ZE . X SEPEANI B A B I AR B8 T SRR N T 52

REREE

N
(@)]

—o— XfRrE
......... 21t (SKFRE)

Bl
S

SHE/BAL

A=R
[y
o

Figure 2. Sales situation

2. HERR

TSR, — IR S 42,714 MFAE, BT RQ2) AR S HERE % 4 R, R
HHEFHRI sentiment, AT T 4007, BAKRISERINE 3.2 B, mide 5 avhl, ZEMUIET )\ 25 B i)
B, SRR R RO AT 0.31 1 2.457 208, RBLHHECTRIIAT, HTME 1.325.
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Table 4. Result of feature weight calculation

4. FHERNETESER

FFIE K 17 ik EED 1] ] R
& 0.195 0.225 0.18 0.167 0.233

Table 5. Statistical analysis results

=5 GITSER

A PURIIE- FEE FrifE 2= /M =N
LI 5 IR 2L 16 1.325 0.425 0.31 2.457

3.2. RRIEHSHEEX MO

5 FE B ELITAR 7T REXT B B 2RI Ja S, BRATTAEWE FE ok e Je 39 SO — NI . eE 2,
FRATMB 5L 22 1T e 160 J 300 PAY PR P 12 7 IR e TR — I 1 e S 0 2 DR R AR R . ERLRAE AR SR 23 Hr
Tt BATRA T BRI R B i S AR A MR AR bR . R B BEE -1 3 1 2
], SRR ARG, 0 RnTEMR, IEEFRRIEMSG. Bhhh, MR B AERHEREGT 1, Rkt
BT SEILX T, BT R LR R BRI E KR S E R AR, NIRABARX —
SMANLEIR HAT 13 KF

Table 6. Correlation analysis results

6. EXMDINER

iy T AR B
B IR AR S 1 0.482"
e Sig.(OUE) 0.003
MEH 16 16
B IR AR R AE 0.482" 1
B Sig. (W) 0.003
R 16 16

firB SPSS BRAFHEATAHOCHE MM, AT R 6. WTLAEH, R E W RIS AL 0.01
KOO B AR, B NIEFASGR R, ARRE A K R E0N 0.482.

3.3. GROH

TEBEAT SEARAE Sl A B TR 25 I, 225 AR T (2914 Y, fEVRIEAAT- & 2 G I sl S8 b, I
RN I, XA ] B B A b S 1 S BT S i s s . iR TRIE R,
WHAETI RIS 24 U, Gl STEB TR 5 AN N IR FF TS . BT X ek Bl, A
FAR TS b () S HdkAT T 80E, MBS p WIBUETEEIRELE 1 B 6 208, T4 g FIIBUAETE B
EAE 1B 5 2. MR, RIS T RRKNSHAE, Mp=1,49=5). KL EREMNS
o A (2.9), HF3I=3.1).

1 5 3
¥y, =B, +Zﬂin +ZajSH. +Z5kdk +¢ 3.1
= = k=1
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DL R R 2y K2 53 16 MR & DU BV BRI AT U, BRI S 800 E 7 Pos.

Table 7. Model parameter estimation results

7. RESHEIHE

ZH B, B a4 a, a, a, as é‘1 52 53
At THE 0.312 —-0.243 0.071 0.118 0.33 0.264 0.115 0.028 0.092 -0.003

y, =0.312-0.243y,_, +0.071S,, +0.118S, , +0.33S,_, +0.264S, , +0.115S, ,
+0.028d, +0.092d, —0.003d, + &,
N T R B S AR R (A A R, B SRS B R R AT e AR AR, 75 B 5 B ana(3.2) 1 A
3 AR

(3.2)

REMSHER

——L[rE —m—EE

AEREE/EMN: BA
- = ) N W
(% o wn o w1 o

o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
A 8] =

Figure 3. Model fitting results
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Table 8. Model test results
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Table 9. Model performance comparison
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Table 10. Model prediction results
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