Statistics and Application tit225M A, 2023, 12(5), 1313-1323 Hans )0
Published Online October 2023 in Hans. https://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2023.125135

ZEEVEGZEEILRTRERIBREKERRER
S HI N A

ko3, 45, xR
b T A F b, b

ks HiH: 20234F9H17H; A HM: 20234F10A8H; &4 H#: 20234F10H23H

H E

A0 S A B R EHHUR TR RIEFOKFRRERE R, BEWRIRT&RE0E, stk
BRI BEAT S04, IRAIH X TR RIE Bk TR BERMERZ0ER. SRRY, mERHE
FKF-5 NI (O6) BA K kil B PO i N (2 0) VDA R . [RIR, ASCiesR 2] T A R Tl
B IR R R BAEHEAT AT, B TR TEERIERE R REEY . B4 E A
WIREHER AT RRIIRRER, 24T T FAH BN R I L A% AT DUSBOR A E XA 3R S8 ST
XA

MRS, KT, RS

Application of Linear Regression Method in
the Analysis of Influencing Factors of Beijing
Residents’ Consumption Level

Qi Zhang, Weiyan Mu, Chengxin Liu

School of Science, Beijing University of Civil Engineering and Architecture, Beijing

Received: Sep. 17", 2023; accepted: Oct. 8", 2023; published: Oct. 23", 2023

Abstract

In this paper, the linear regression method is applied to explore the factors affecting the con-
sumption level of Beijing residents. Through collecting all kinds of data in Beijing, a multiple li-
near regression model is established for analysis, and the core factors that have a significant im-
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pact on the consumption level of Beijing residents are identified. The results show that the con-
sumption level of Beijing residents is closely related to the per capita disposable income (RMB)
and the domestic tourism income (RMB 100 million). At the same time, this paper collected the
data of influencing factors in different time periods for analysis, revealing the development trend
of Beijing residents’ consumption level in recent years. Through this paper, we can better under-
stand the future trend of Beijing’s economic development, and analyze its correlation and complex
collinearity, which can provide theoretical support for the government and national units.
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1. 5|8

BEE R E 2GR, AR AT AR T, 0T E SCRBUFIT S, o8 1 4 ik e,
i AT M BT B BRI 2R, AU Dy o [ R M2 B rp Ol T, R R BT e
GBS ZILIESE S = R S

LA [ 5 — b 32 SR OB 2 W 77 i, AR SOl e e bt i R 9 KT R HL R R 2R AT
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AT SEA 40 T AR [0 VT (RO BE Y AR P Vi B 2 TS B R il e [ P9 i S N (T2 6 ) i 2 1 9
i TR R (I 70) NBTRT TR o) B AN I (5 N) 2 T 3% AR () B 7 PAHLR () 52 A TE
BN B JE R PR o) — BEA IS (ILTe) £ W I SSIE S, BATE L 7 — A2 on bk [l
M, FFRH SPSS B Xt Hedia it AT AL AN A U 70 o

2. TEMFERBIE
2.1. RERTE

WA 1, ASCEIUN B AR R E A RPN (12 T0) A 227 3% i 228 S (12 70) A BT SCRE
ACOFAEN BTN &S FEERE () BRI PANUR() 5T P IE AR (A B R KT On)— i
NILTHWNALTT), FAEE AT & R KT O).

Table 1. Indicators of independent variables
1. BREHEn

HA R ey HACE EAY N
X it Il [ P T i Y AN (2 E) xs ET RS S i ()
X (EESERRER SIS Y (V) X By7 PAEBU ()
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2.2. HHARKRIR

WA 2, AT I EHE 2 2005~2020 E%‘ﬁiv\] s, AR At fE RIE 2oKFOoT), B
ORI E AR (ZTT) A2yl o i B4 SA(12 7). AP SERIRAN () WAENE TN &
m%%%&%*)@rﬂimm%)FWﬁ%#%ﬂ\i)—Wﬁ%ﬁﬁWM@m)ﬁﬁ%%ﬁﬁ
(LG F% 2005~2020) -

Table 2. Data of influencing factors of Beijing residents’ consumption level (yuan) from 2005 to 2020
3 2.2005~2020 FILRHERIFEZRKF(FMEREKIE

JEmCT i B TRk A AR 2 A RIS
S HIKT RERON  FEEB B

By B —ARA LTI

WAL amgk BT RA e e\

IN) - B FLAC)

(v) (fz71) (fz.om) (B) (A H) (feoe)
2005 16636 1300.0 3221 16853 1538.0 3782 7536 19015 919.21
2006 19003 1482.7 3673 19296 1601.0 3751 7640 25377 1117.15
2007 21769 1753.6 4307 21458 1676.0 3593 9023 25765 1492.64
2008 24005 1907.0 5258 24371 1771.0 3508 9647 26921 1837.32
2009 26353 2144.5 6140 26571 1860.0 3425 9717 27436 2026.81
2010 29483 2425.1 7273 29228 1961.9 3330 9511 27907 2353.93
2011 32960 2864.3 8335 33176 2023.8 3367 9699 28446 3006.28
2012 36076 3301.3 9440 36817 2077.5 3314 9974 28585 3314.93
2013 40313 3666.3 10383 40830 2125.4 3439 10141 28808 3661.11
2014 42918 3997.0 11354 44489 21711 3437 10265 29209 4027.16
2015 46423 4320.0 12272 48458 2188.3 3454 10425 29069 4723.86
2016 50195 4683.0 13135 52530 2195.4 3524 10637 29282 5081.26
2017 54965 5122.4 13934 57230 2194.4 3556 10986 29463 5430.79
2018 61458 5556.2 14422 62361 2191.7 3585 11100 29429 5785.92
2019 66348 5866.2 15064 67756 2190.1 3640 11340 29531 5817.10
2020 62842 2880.9 13716 69434 2189.0 3799 11211 29537 5483.89

2.3. FRELAIEH R

ﬁ‘/ﬁ%&@ﬁﬁ(ﬂ% 3 HAT s

) HEREAE: AFEENEA W RIREAE, R MR OBEEEIRK, 75— MR
EVERE RN, BARZFMAF BN ZRRAGEEES SEGE MM LR B AEL LT 2R AR AR
—ANEER L, W TR SRIAERA T, B S A A TR 4

2) HpmmASEVE: I A AR E AL AE NI SR RO RS fi, B REFER B RE I o A RA AT R
AEALALEE, fEA FHEEMREBL Y, BMSZIREEATI, EReESRATE,

3) PERRCR: BEbrAEL AL E e 2 KRS s T LIS AT RCR AR 2 5 Bli A AR B 1 0 FHE 1
HfH, WTCMRTH AR SIOE T, AT S Rt A

4) FTEXS AR A B ARG AR BE e 77 (3 Jm SIEA MEL AL

DOI: 10.12677/5a.2023.125135 1315 Giih 5 R


https://doi.org/10.12677/sa.2023.125135

Table 3. Standardized raw data
%= 3. FRENRBEE

AEHCTTE IS TR E A 2T 2
Ffy HIOKE RERON A HEE O BERA
(v) (1¢.7) (1z75) (~8) (1275)

2005 —1.40149 —1.3754 —-1.52571 —1.36332 -1.96074 1.63544 —-2.11618 —3.26059 —1.48541
2006  —1.2563 —1.25158 -1.4158  —-1.22353 -1.69171 1.43305 —2.02418 —0.88205 —1.3717
2007 —1.08664 —-1.06798 —-1.26164 —1.09982 —-1.37144 0.40151 —0.80078 —0.73698  —1.156

2008  —0.94948 —0.96401 —1.03039 —-0.93314 -0.96577 —0.15342 —0.24879 —0.30479 —0.95799
2009 —-0.80546  —0.80305 —0.81592 —-0.80725 —0.58572 —0.69531 —0.18687 —0.11225 —0.84914
2010 -0.61347 —0.61288  —0.54042 —0.65521 —0.15058 —1.31553 —0.3691 0.06384  —0.66122
2011  —-0.40019 —-0.31522  —-0.28218 —0.42931 0.11375 -1.07397 —0.20279  0.26535  —0.28647
2012 -0.20906  —0.01905  —-0.01348 —0.22097 0.34306 —1.41999  0.04047 031732 —-0.10916
2013 0.05084 0.22832 0.21582 0.00866  0.54761  —0.6039 0.1882 0.40069 0.0897

2014 0.21063 0.45245 0.45193 0.21803 0.74276  —0.61696  0.29789 0.55061 0.29998
2015 0.42562 0.67136 0.67516 0.44514 0.8162  —0.50597  0.43942 0.49827 0.70021

2016  0.65699 0.91738 0.88501 0.67815  0.84652 —0.04897  0.62696 0.5779 0.90552
2017 0.94958 1.21517 1.0793 0.94708  0.84225  0.15995 0.93568 0.64557 1.10631

2018  1.34786 1.50917 1.19796 1.24068  0.83072  0.34928 1.03653 0.63286 1.31032
2019  1.64781 1.71927 1.35407 1.54939  0.82389  0.70836 1.24883 0.671 1.32823
2020  1.43275 —0.30397 1.02629 1.64541 0.81919 1.74642 1.13472 0.67324 1.13681

AT AL Alig% Erppa OUUEH A

WACT) (BN R HLE)

3. IREMES SR

A p— 1 MEHBEMZ e AR — N

y=B+Bx + fx, ot p-1Xp T €
ASCERT 8 MR RE N EHE R, RIASCHIZ M REBR .
Y =By + Bixi + Xy + Bixy + Bixy + Pixs + Pexg + Xy + fyxg +e

Hrp y A— A H R R RAKFOT), B, NEHEEE, BB, LBy Pus Bss Bes oy Be> B NIEIHFREL,
xRV B RN (12 T8), x,——FE 27 B i T LA (1270), x;—— NI CRRAN(OT) s xs——
HEANOIN), xs—— W EREREN), xe—— BT TAENRIA), »——HRNER S BEEAR),
xg—— R AILTEINALTT), e NHABME R ERA IR E.

3.1. SMRBNBERR

1) EAHRE
WE 1, TR RS EE E LM, XRHEARFE ESHERK.
2) Bor T

1858 - IRAR$EE(Durbin-Watson Statistic) IV HUEVEETE 0 2] 4 Z A, 785 - IRARTEEIVEDY 2 1Y,
FORMERBAE AL AR RNE, ISR R I . 8T - IRARAUNT 2 I, RYIFEA MR
FAAEIE FAIORYE s 185 - IRARIRECR T 2 i, RUIFEASRAA L S B A OCE . 85 - IRARTRAUELAE 1.5
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Figure 1. Results of least squares estimation
B 1. |/ RmITER
Table 4. Independence test results
4. TAIMRWER
e R R Ji WHSE R TT FrRAER S AR e - KAk
1 1.000° 1 1 0.02117 2.465

R J5 & — MR SR L IO AR, A2 MR (& LR PP Al b . R JTHUETEREDY 0 21 1, Bl
BT 1, B AT R RE Ty, W REA SR L SRR R R ez, [EBEEIE 0, WIFRRHEARL &
TR R

FAPRITA N FoREGE 1, FWAE IS RS X K38 5 (IL 5 i A2 7 BB A AR i A

3) BRES R

HE 2 aTBUE Y, Pz B B OB, XL i 2 w] DA O R IR N(0, 1) — 4 i 52
BENLREA, B/ 95%IM VR fE[-2, 21, A REMRIE ¥ 55k e AR, FERRZE KT, FATAT DURBLS
P ATLE[-2, 2] X3P, HEEAR ZILRELIE, Fﬁ%%%ﬂ‘]ﬁdﬂﬁiiﬁwN(O,ozl)%i?i%éﬁ%ﬁ‘], LAY
A AR A 1 AR AR

3.2. M EANEEHRN

WA 5 ATRIZNE [N R 25 MR N T 0.05, #UEALZ RN SR . Wl R WAAEE D D E A
AT ARG AR .
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Figure 2. Residual distribution
B 2. BRENTH
Table 5. Significance test
5 BEMRE
R S5 B E Y175 F BEM
EYE| 14.997 8 1.875 4182.297 0.000°
1 BRI 0.003 7 0
Bt 15 15

3.3. HXARBIER

HAR R BOGERE P ARG E B ARAE -1 B 1 2 [8], BEAMLE M IT R R AT MIZ S TR Z [H A
KEKG BUE NS, RN BN R 2R KR, MU NIER, FoR MR RE R
BUERRK AR HHUEN 0 I, Fomnf BN B B 2R R, AR 6 ATRIHR 2> (1 Al i e
0.8 11 0.9 Fftix .

Table 6. Correlation matrix

= 6. HEXMIERE

7]‘59\%/%%& y X X2 X3 X4 X5 X6 X7 Xg
y 1 0.887 0.979 0.998 0.884 0.106 0.914 0.727 0.986
X 0.887 1 0.929 0.859 0.864 -0.132 0.835 0.702 0.921
X 0.979 0.929 1 0.973 0.95 -0.048 0.927 0.779 0.996
x3 0.998 0.859 0.973 1 0.877 0.138 0.907 0.718 0.982
X4 0.884 0.864 0.95 0.877 1 -0.323 0.926 0.872 0.928
Xs 0.106 -0.132 -0.048 0.138 -0.323 1 -0.203 -0.432 0.009
Xg 0.914 0.835 0.927 0.907 0.926 -0.203 1 0.866 0.924
X7 0.727 0.702 0.779 0.718 0.872 —0.432 0.866 1 0.761
xg 0.986 0.921 0.996 0.982 0.928 0.009 0.924 0.761 1
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3.4. FEBMKETF(ViH

TR TR R IAE M EESHRR. LRI, RE G AR, I
PR A EA BN AR WAAER 20— BRREA BRI RE, misfE
LMt PR R I, THIRATHIAREED: 25 0 < VIF <10, AMEAELZ HILLNME: 24 10 < VIF < 100,
FAERRIN 2 LM, 2 VIF > 100, fA7E/™H 2 HILL M.

LA 7 B TAT LARGE AT =4~ F AR XG5 RO SO A7 A 2 e, (R AE ™ S R Rk,
HIBEBAT 51 B Al

Table 7. Least square linear estimation

+*® 7. mANZREMMEIT

LAY RAFHELL R %L FrAEAL R AL t oEN HLMGZ T
B FrifEst Beta B VIF
1 (&) 796E-07  0.005 0 1
X 0.302 0.057 0.302 5.345 0.001 0.009 106.898
X ~0.887 0304 ~0.887 -2.918 0.022 0 3092.554
X3 1.386 0.1 1.386 13.832 0 0.003 336.193
X4 0.235 0.125 0.235 1.877 0.103 0.002 524.83
X5 -0.032 0.027 ~0.032 ~1.148 0.289 0.04 25.205
X6 ~0.038 0.027 ~0.038 ~1.398 0.205 0.04 24.983
P -0.025 0.017 ~0.025 ~1.494 0.179 0.106 9.453
X 0.067 0.112 0.067 0.598 0.569 0.002 421.163

4. BN ZFfH 2]

/N Al 1T (Least Square Estimation) &£z 73 A o — i WL S50 vH 77k . BERIEAREA R : X
TRATISCEERAE, M — DR, 15 2 AR I TN R RN 3 SC s < TR i 220 07 fllde /o 31X
MIREFR A D IR .

A e AR IR BT i

RANFRATAT — I BB (x,.0,) (%2, 32 )5 (55,23 )o 0 (3,50 )

WA EIRE AR f(x:0) , Horb 0 RSHa &, A3 T8 —DHE (x,0,) 7 v, = f(x:0) -

AN 5E SR 72 e, AWLINME y, STE f(x,;0) <012, Ble =y, - f(x;:0) -

BN CHEMEA B RSN IR HS RO, MITEIRERTIIMS(0)=2" ¢ /. Wit
Ui 7 ZL AR P LR LA )

6 =argmin, S(6) = argm1n92( (xl,H))

i=1

N T e FR R, BT LSRR SR R0 AR (BRI 2% o L 405 LI IE 75
A5 N(0,07), R RIS (0) OB IMEAE G TR ECA 8L In L(0) PR, S,

(0l 5

O-l]
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SRR B A In L(0) 7T LA SR H BB 2 LRSI SR 0= (x"x) 2Ty
oty xR nxom BIBEHRIRE, Hoh I 4TRSS | AR IAEIR IS A X0 = 1,122, ), y R
nx VIR, ARZE %A SR B KUR i A
ERBRRSHO )5, BT UASTI AR AKAE M . a R IRATRAE B — N REA R x,, »
WIS FIHI A 3,,,, = 1 (%,030) -
HE 7 AT LA L AR A
¥ =0.302x, —0.887x, +1.386x; +0.235x, —0.032x, —0.038x, —0.025x, +0.067x,

HH#E 7 ATAIHT = B AR RO A6 T & BRI Sk AR B 5, R BAR R AN 25, P DAFRAT]
W T WEHRT 0.05 M EZE.
VAR (10 18 A /S SR AR
y=0.302x, —0.887x, +1.386x,

5. EEEFZE: (3]

G VA — A WA IR FE, EEMH TS E M B REST, HiE BRI A E
X PR B (R T AT S BRI [k (A R I B A A AR D B B AR, Rl I E AR
A5 R R AR R P 1k BEAE A 1 D R 130 % P 41

XIEIF L VA A L IR

DR BE AR

[P VAR T Rl KR

SR BRI

XTI E AR R, SR8 A AR I (B p B4 )HEAT PRAG /1084 2 25 S0 ) 15 AR RN B A 2

IR = BODUR IR B

ALY, RIEBATHTE SCIHEN, SZ DA > e {AR G, A SCREUR & B 1 T7i:,
FAR B AT (R0 R —A B2 8) 8US B E(RP B — N B AR &) i iE 2 & .

IR BERUE I 5 VP,

ot T A UG NS Bk AR B S A R R A, R I LR R ) M BEFR FR(R2. AIC/BIC 25)ik #f iR
A

IR kN

ATV T —ANKIREN], 240k B N e b G0 24350 58 22 [ AR s ] 0 N S B e 45 1 0
%,

B0 BV R A RATIE B N R AR B BB I R R, A R TG RE ) B[R, d
WA BA R, AR A RBOR, SATE D BE AR — e R, R E R R s 1 B AR
&, PR AR e .

D7 8 T LR ST IZ D Al AR AL Ny

y=0.196x, —0.340x, +1.167x, —0.046x,

6. Rk EIYA4]

T R RIAS TR L R 70 i SRR RN S 4, X T BT SR K B A2 1) 22 o lm] A R A
o
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Table 8. Stepwise regression method

= 8. FHEYFFEEYT

A RAFHEAL R FrRUEAL R t B e gt
B FrfEds iR Beta B VIF
6 (¥&)  3.21E-07 0.006 0 1
X3 1.167 0.056 1.167 21.003 0 0.012 82.021
X 0.196 0.021 0.196 9.176 0 0.083 12.094
X5 —0.046 0.011 —0.046 —4.082 0.002 0.302 3.31
X —0.34 0.068 —0.34 —4.97 0 0.008 124.601
FE 5 5B (PCA):

X B BT E R AT, B AR E R, AT BN B 3 B A

F R AT AR TR N SR A A B AT R A S, NI R AT AT

LR Al AT

HR, FMaE AR R, RN RE R,

T e R &, A PCR @I PRIE 2 1) 1l N, M B Ry

PCR [P F

A bR -

Xof BR GG AT AR HEA AL B, PRIERIAE N 0, T ER L.

F RS

YRR EA G R B AR B AT B4, SRR .

BN Parike

PR AR PR R A v 1) E L B

(] YA A 2

I H SR ) A R AR &, g T 2 el Y

AL PPy«

ERERAER R EH , [FE X PCR BB HEAT VAL o

F R EVA RIS P LU KA e 52 3 2 1 i 8 LA R vy 2 50 1 [l A vl R, e e b B S i B
AR AT BRI, PR TR B T AR .

DL 3 BRI A A MR E R 1 L e, ST PN 3 (L 9).

Table 9. Principal component coefficients

®9. EMDARK
D%
1 2
X 0.921 0.061
x 0.986 0.135
X3 0.946 0.306
x4 0.972 ~0.154
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Continued
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Figure 3. Lithotripsy and principal component coefficients
E 3. FaEMEmS R
PIA T e :
Z, =0.921x, +0.986x, +0.946x, +0.972x, —0.171x; + 0.964x, +0.863x, +0.979x,
Z, =0.061x, +0.135x, + 0.306x; —0.154x, +0.973x, —0.050x, —0.348x, +0.189x,
Hrp

y=0.956Z, +0.279Z,
W, R o AT AR
y=0.897x, +0.980x, +0.990x, +0.886x, +0.108x; +0.908x, +0.728x, +0.989x,

7. FrE4ie

28 3L 5T RO S KT PRSI IR ZR K 7 A, A /s —3fe [l VAR RN (] Y9245 Y T i i
b FE YRS\ A5 N2 AT SERE SN B T i B BT A A R 2 IEAR SR MR 45k, LS5 AT SRR
ANEF MR, XEERMYE, EE2W 6T E a1 E RIE T 200K, 52034
Wi, BANNRASOH R HER, B 8 BB NE R R R, AT BLEE— P g .

BAVRI R — IR A Is S fa o, (HHEPAIA BRI LM U LA ZRIEHRN AL E, &
D RERR T mA R B E, BRAE RIS, GE = ARBIATABL, AW SR
NSl e B S USON HEEAE BT AR R 2 m s SGRATT R DA AR R SRS el [ Y T T e N
S AR R POk ARG,

e L B A R SN 5 A i T i B VR Bk P SR IE AR SG . FATV B AL BT ORI L AR T RS, A 5
BRI E B, WG] 1R IR FRAE AL S B EAT AR I AT, W SRIBUR AT LUK A 4Rk 5 Jg AL Bt i
R, A 2 HES AL B R R KT 5Tt
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NI AT SRR 5 JE B 9K EBLR 25 IEAR ¢ o NI AT SERCON A P SR B 22 T e 0 IR B 248 A,

B E R 2K ARSI, e R B AT R T, ARSI
%, R PACH B AR, I, W RBUR AT PRI NS A] SRS th 2 Bk R i e R 28K
PRI

ik, el RSN AT AT SEBRCHON S A8 T B A VE B A #H B 2, AT
SMBE AL BT R RAE PP, X850 T 1 b st e RO 24T N B B

Sk
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