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Abstract

Salton, Wong, and Yang proposed the vector space model in the 1970s, and have been widely used
for literature plagiarism detection and retrieval due to its simple basic principles. This paper takes
three large domestic electronic network enterprises as examples, applies this mathematical model
to turnovers, and uses it to measure the degree of linear correlation between these turnovers. This
study found that the revenue of the three companies mentioned above is strongly correlated with
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Chinese consumers’ consumption ability, and there are no abnormal cases in the data.
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1. 53|

REAEI SN R EHER 32, U K ATk 645 25 A0 2 509 (5 i Shamir AR 3L HE[L]), U
Bk (/R BIE[2] [31), ARABASCAKS I (9] dn SCHREE S 2k, 48R 5155 [4]). fEEUR G, R
NGRS EAE R RS &, 2 HAH G .

FE 249 4 B FR R OiZ A8 Nt e i) Bt b, IRE BERM A G RK RE, Bl B 5L E A nee e e
M 28 DR R AP AR D 3R ELIBC R Al () ORGSR, FE T I I E A 0. 72 & R AL RE ) KR
BRI RN, BN ERDAZ A BRI 3756 5 M, 5 WA Bt R 458 SCEH .
MEZRKEF B SEWEE LR R BN KU, DLURE RS L kL A 14 AL
R, 23 E WA 2 S (BN [5]-[9]) -

AICREET 2019~2023 FiX— EARRVERI A1 B, BB A, AL R L 28 B 1) ) M f
B LI R AL A 22 BDRGL (U N . BRIER) =, THE S I B RTZAE, RGN E A5 A
WE W Z BN R R ARE AR, DA ZM A T 3O, A8 G Hig T 425
A

ARSAT AR AT 2 TWEEPAN, 4 Aed 1 ARSI AR AR DL ) &7 A S
PRI AR5 3 7108, ASCHI A ) &5 R TR T R E B AR 2 0 33 5 B i it 78 06 G E Wz TRl i
AN B8 4 TRASTWIEHEFUER, R T AT 5 HIB R Al 48 8 5 2 18] fR) 5 AH Ok
2. EEZTEER

AT o I S AR B FERMZ A B s B] . AR DA RIS 5E S, FEIRT A 24 ) o 2 [ AR 2R
(vector space model, VSM). 75155 30 ¥ 32 4k 2019~2023 4= 1) B [F [ B 1 28 57 Bdm LUK — a4l
PR EYE, A EATSEIR] FaR S AR A
2.1. ENHLESAR

I 5 ¥ () £ S B S BF AN B 43 Hr o 2 2 Euclid 73 (H] R" o AR ABIIM R F , S8tk
R _F ¥ 1m) 5 25 [A] (vector space)fi 2 R 24 Abel # M 1 H RIS EndM ERFIFFEIA R - EndM .« B
PRI, ER—ABUB X = (X, Xy, X, ) B n JCSEEAU A e R S, IF H BA Ik (addition)ig 5

X+ Y= (X X0 % )+ (Yo Yaur o Yo ) = (X Vi Xo + Your e X+ Yy)

VL I &t B 36 5 (scalar multiplication)iz 5

=1 (XX, %, ) = (1%, X, 0,1, ) (VT eR),
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TS H[3)% 3 8, [10]/0%55 3 2, BR[1L] M2 3 28 FF A X = (X, X0+, ) B Y = (Yo Yproors Vo ) o
MBATE K e R 7 kx =y, TR B A AR 2 sk 254 (colinear), 642t
(x.y)

R ERY

Rt —F A N, Horre
(x0)= Sy P =Txx) = (56 Iyl=Ty) = 305

(X, y) By Py AR (inner product), 125 ||-|| &%t i &k A (norm). 4 F, |, FIE AL T-1 F1 1
Z 18], DA kB R e SCAAN I fh, B

@ =arccosF, , -

B, AP AR IR 078 180°, 3N R, IVAENMEIRREGE 1. ERMERUE HOH THE “ 1
BB o 258 Salton-Wong-Yang £ 20 tH42 70 FEACER Y, IR T8 B R [4]. W45 TLE
FNZIIN I AEH ), 2R GIENRE R (U TR 5 EE, FIRRRE) LTI
22. EREFHIRS KB F Mg Al B R E = EEE

17 2019~2023 IR E F, |, I ER AR, HEZRGHR A, ERAR G S MR E 1R
2019~2023 EIIL IS, W[12]. WRAFE R, M 2019 45 2023 IR, RELD T EHHRNET T
s HAZ IR FE RSN (AL 1270) ASEINA P S TT) SRR JE RN RT SERCHON (4
fir: J0). PAREE =Pk hE (L. AZoT) R BB E T RE S

Table 1. National economic data

=1 ERZFHE

A 5 A =
Gty ERMIONLTE) AR A 5 (D) gﬁfﬁﬁfﬁ% g%’ii{\(% %~Z§%‘mﬁ
2023 1249990.6 89,358 51,821 21,691 688238.4
2022 1194401.4 85,310 49,283 20,133 642727.1
2021 1141230.8 81,370 47,412 18,931 614476.4
2020 1005451.3 71,828 43,834 17,131 551973.7
2019 983751.2 70,078 42,359 16,021 535371

1 2~4 AR E P NS B FLES P e e = A VR XK 2019 E~2023 SRR 425 4
i, bRl BRI DARBRET HLE B AR 55 P A Aok G (BRSSO (2. A /3 9T),  WL[13]-[15]

Table 2. Turnovers of Tencent
F= 2. BNEERIE

Fr BRI (E T3 T) [ BRI (H 75 T) s RIS B AR 55 MO (P 5 7E) SLCONSEI(ER =0

2023 609015 293,109 298,375 49%
2022 554552 238,746 287,565 52%
2021 560118 245,944 291,572 52%
2020 482064 221,532 264,212 55%
2019 377289 167,533 199,991 53%
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Table 3. Turnovers of Alibaba
%3 MEERBLEHIE

Fo ] L ES ESHC (1 /5 ) ol 5L B B4R (71 73 )
2023 941,168 71,332
2022 868,687 65,573
2021 853,062 47,079
2020 717,289 143,284
2019 509,711 140,350

Table 4. Turnovers of Bilibili
5 4. MEIERLR SR

X

iy MERERERRYCN (A Tn)  MERERERE BRI (F ) PRI AR SSUN (T E) SO (T 23 L)

2023 22,528 5442 9910 44%
2022 21,899 3849 8715 40%
2021 19,384 4043 6935 36%
2020 11,999 2840 3846 32%
2019 6778 1190 1641 24%

TRk, $i%@ﬁﬁﬁﬁﬂ%%%%TMﬁ%%W%ﬁ@%%ﬁoi%%ﬁ%ﬁ%%ﬁ@ﬁ@,
HAE IR LIS . XN, WiHE B, 1

C(xy) Ix oy
AT <||x||'||y||>’

ﬂW% ”"mﬁEM$u% W+ 75 B — ﬁ)ﬁ%ﬁﬁﬁLﬁ*ﬁu&%ﬁiﬁH|”"

FIFAALA Lo ASCEREL T 2019 4E~2023 45 TLANE B IS, TR 35 1) & 2 1) R® 1 A AR SO B4 f 1)
B, RS BB (X, X%, X, Xy, X ) A8 X, ~ X 43 BIZE7R 2023, 2022, 2021, 2020, 2019 4EFE ()
Hm. B
A: EREIADLE LRI 2 51), Hr,
A=(124990.6,1194401.4,1141230.8,1005451.3, 983751.2) ,

TR RS, Oy T B ARRAER A, AR

: NBIE WA BMELE 15 3 51);

¢ SRERUE IR SRR (42 1 956 4 1)

o RN E RN SR (4 1 %5 5 51);
BRI IE (A 1R 6 51);

: WSRO (L F 2 1958 2 B);

: B BAI (L 2 95 3 51);

: BEITIE AR ST (L4 2 (95 4 1),

¢ WETIRAE R S5 SO BB T 20 LE (LR 2 1928 5 41)s
o BT EAERUA(ILE 3 15 2 1),

O — T O T mMmooOow
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Ko: i B S L P A (L3 3 5 3 415
L. MM E R WN (4 195 2 41);

M - WA B A (L 4 (95 3 F));

N« PO R R S5 N (L5 4 12 4 B1);

P - RN (R 55 S WONBI F 2 BE (L 4 /958 5 %)
LBl A8 25 Al I 35 4 5 A AR R VR b, AR 2 RGE. R 5 A T B ER

AR, FlaEE A, HVEEC:

| Al =v124990.67 +1194401.47 +1141230.8” +1005451.3? +983751.27 = 217332092279 ,

Table 5. Vector unitization

F5 EEBRMK

(124990.6,1194401.4,1141230.8,1005451.3, 983751.2)

2173320.92279
—(0.50,0.48,0.46,0.40,0.39).

b
iy

e

FRLLAY S 0T B )

I &G m m o O @ >

J
K
L
M
N
P

A’=(0.50,0.48,0.46,0.40,0.39
0.50,0.48,0.46,0.40,0.39

)
)
0.49,0.47,0.45,0.42,0.40)
)
)
)

]
—~

B'=
C/
D/

1]
—_~ o~

0.51,0.48,0.45,0.41,0.38
E'=(0.51,0.47,0.45,0.41,0.39
F'=(0.52,0.47,0.48,0.41,0.32
G'=(0.55,0.45,0.46,0.42,0.32)
H' = (0.49,0.47,0.48,0.44,0.33)
I=(0.42,0.45,0.45,0.47,0.45)
J'=(0.53,0.49,0.48,0.40,0.29)
K’ =(0.31,0.29,0.21,0.63,0.62)
L' =(0.57,0.56,0.49,0.30,0.17)
M’ =(0.65,0.46,0.48,0.34,0.14)
N’ =(0.64,0.56,0.45,0.25,0.11)

I
—_~~ —_~ —_~

P"=(0.55,0.50,0.45,0.40,0.30)

3. XML

BE 52 FIh i ES A AB,C, D, E (EU&FHEH)SF, G, -, P (k& ER
wH). N7 TR AR, AR ELEAM R, K, XeX={A,B,C,D E},

YeY={F,G\ - P}. UX=AHY=F 1HEEN, GF,, =

(A F)
IAT-1F]

F'E4&m&s s, HE R, #ifes ke,

=(A,F')~0.997,, Jrh A" FI
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Table 6. The linear dependence of vectors

6. EMEHEXM

A B C’ D E
F’ 0.997 0.997 0.996 0.998 0.997
G’ 0.996 0.996 0.995 0.997 0.996
H’ 0.997 0.997 0.997 0.998 0.997
' 0.992 0.992 0.995 0.991 0.992
J’ 0.994 0.994 0.992 0.995 0.994
K’ 0.88 0.88 0.893 0.881 0.885
L' 0.965 0.965 0.958 0.966 0.963
M’ 0.955 0.955 0.950 0.958 0.956
N’ 0.937 0.937 0.928 0.939 0.936
P’ 0.994 0.994 0.993 0.996 0.995
4. L5
L BRI R T 50T, R G R 2 5 HIE B oh % 2 i .
KIKRIUAE LU JUA T

1) ATHRENREFHHE A ~E' SHTHEBASCIHASVEVHR HE F' ~ P M MEHER M
Foy RUEFEE. L6 5 2~6 17, 5 8~11THEIKE, F, WEBENT 0951208, SfaHL
1.

2) BAEEEREFHEHEMEMEIEEE . REFFEMME K 5 A~ E LML 0.88
(W4 6 58 747) . BHTIA AN R AN E RS, 2% U B %A R DA L 22 . 1)
MEUE S T BANEE BB, Hoxt A R B BH 20 0 R gS T BRI, X2y B E
T RF AW . Bk, B5 A ~E &S T A B B — e A k.

3) & 6 FTRBEIBRRAE TRE, RHIRE KM 1500 5 0 RIRENE g AT LY, i TR B
(W 6 25 2~5 17) 5 E R LV A LA E R &, N

F _ 1L

Xx{F',G',H",1'}

— F,, =0.99565,
20 sy (A ET(F1 G HL I Y

H#tE 6 s BB S, LMK BUE R IR T € . VP HERNZX 51 E RS E U0
LU (LA 5 T 50% e 47, WLEE 2)EL i ke 5 AHNTIR, M neL e et iy 398 ) 1 2% 7 A8 BB UL o B TR R
FHARLAE 6 5 1017), Kb, HEEVEMCVERTL M. RIE% 6 raadids, WLESBITEE
Iy EeR

[1__;% S Fy e |x100% ~ 6.05%
XE{

Xx{F',G',H", 1"} A B

BEAt, B R T AR IR R N L g 1 A iR 554 S SN T JE (R 6 B E —
17), H5ERZTIHMERAEANEEAE Y 0.9944, R 5 KT H & 1AH KA

{E&FEmH
AL R SR TR SR A R A ST BRI E F i ACIIBIIES H
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KR FLSENE DB — DT
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A ] B TR SR A A CCET R H (465 . 2024JYZDX029). $ M K S B E WA H (Y

51 703217243301); S K513 AN A BTG 3h2E 400 H (Bt R AN A 7(2023)16 5, (2022) 53 5, (2022)
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