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Abstract

Gross domestic product (GDP) is often recognized as the best indicator to measure the economic
situation of a country, which can reflect the economic strength and market size of a country or re-
gion. In order to explore the main factors affecting Hangzhou’s GDP, this paper selects several na-
tional economic indicators of Hangzhou from 2000 to 2018, and establishes a regression model
based on multiple linear regression. Then the stepwise regression method is used to screen va-
riables, and statistical diagnosis is carried out for the regression model. The strong influence
points in the model are screened under certain standards. Based on the data deletion model after
deleting the strong influence points, the stepwise regression analysis is carried out again, and the
conclusion is that the GDP of Hangzhou is closely related to the year-end resident population, fixed
asset investment, resident consumption index and total fiscal revenue.
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GDP 2 [H RATFAZF AL AR R, & S5 H X A0 SR RAETEACE RO$R bR, B2
KiE, GDP Ml B0t e, MIRIEZEWETAIRAKIEHAEM . W7 GDP 2L T ER, &
SRS EAR A, AT R B EE RATACT AL XOR R ORBE R R, RN GDP (A R 4T
SE R HTANTIN B AT R, (e GDP AW K.

57 s [LEE TR, AR5 A s LR i b R P A EME Y 2 B R B e B
AMBEATE RS, BIA RS BN R, SO 21 [ A A7 BME AR BhE AT Z R o, #3270k
PEETREARY, i ] S A i IV RS o ) ) P 27 e B 4 [ N A2 50 AR B BRI Dk 5K B
TG XUKUKS FRARTB[SIRINE Jell A AT B B, FFEAT B OR. 07 22 Je 2 Je SRR B Je A2
15, 75 H B E A 2 0H SR AN B AT O GDP A HLR UM o REff [4]38 5L 5 A DA 306 28 B8 I 4 F R AT €
BT, 6 R S [ N A S AR, RS REHE D O R B A,
WSR2 Ul IR, FREHT TR E NI IE, 15 E A AT M R BB I AT
A WA R 58 B 7 45 0 B S o 22 JT 2 [ V3925 8 SRR AT 98 X 3 GDP & HL S M [R] 3% ) — T
7%, X TRRN GDP [N & AT R4 1B H A E 5] [6] [7] [8] [9].

BUH TR 8T — 2T, GDP ga 23 (R IRV GRS, B WA T ez, JTEERBUMI TR
AP HRaE, AR E I BT Tk B AR, Hrblihshsesd o, ol Ry, W
RIS AETTRR IS s ] B R g o bRid, A B ARE, MR B IO, R RIS, Atk
HARA R SIHMUH B 3™ W B 7 A B2 51 4 GDP IS Ko AT 2 Ju 2 AR, %
NBFFEEHHUMI T GDP ZALH) EEIRZ, FEA M Gt m i RS RE, SR T T [ A
A BMEAR I E BRI .

2. BURHVEE RIS GDP LV E AR

AR SO FH R R JR B WL AR Ge AR B U T G it R SR R e vk R, ARl A R AR T
2000~2018 4= 1) [l P 2B 7= S 25t S m GDP AR A & TiFa bn it - DA N A= BB (12 70) b f ke A
&, NHHEMEFENEETE: ERFEANOCIN) Stk N BTN e Bm = #%deon). &
FOVH a3 (GertAE S DL 1978 4RI JE ROV SRR HON RS 100 33047 B 2) AU BUE RN (I8 oT) . K kT
% SR ML RN AR AT G2 Wi

Kl 1 /& 2000~2018 “EATLMI 17 GDP AL Gl Ar 2k, & oM Tl GDP 23t ErbEas, H b
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Figure 1. GDP change of Hangzhou in 2000~2018 (100 million yuan)
1. 2000~2018 FE#7i N T GDP ZALIER (12 7T)

3. =RIENT
e acaEIUED: ¢ iy

FF 2000~2018 AU 7 S e E [R5 KT (GDP) A e b il , LABUN 117 42 77 B (GDP) A (A1 4%
(YY), HEREMHENDXLD), etttk AB(X2). e %5 (X3). & RIH P e $i(X4). MBS
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Table 1. Multiple linear regression results

1 BIEMEEER

Unstandardized Coefficients Standardized

Model t Sig.
B Std. Error Beta

(BH&) —8740.869 1997.825 -4.375 0.001
FEARFEANDXL) 2.909 1.008 0.080 2.675 0.019
A2l A F(X2) 3.702 1.008 0.096 3.675 0.003
[i5] 7 B 7 $ B (X3) 0.476 0.120 0.253 3.966 0.002
JE B B R H(X4) 10.702 2.977 0.249 3.595 0.003
T USRI (X5) 1.352 0.343 0.342 3.939 0.002

a. A4 &: GDP, R*=0.999, R’=0.999, Prob(F)=0.000, AIC =189.35

E Y S BV R Cp eI D E MBIV R L RSN EIVE 4 I PHIE AW EIVE Y Sk BUSNEN o v Aol = N
SRS EVEES ¢ (PATE b BRI YR CEE M EIVEL EiPSE

Y =2.909X, +3.702X, +0.476 X, +10.702X , +1.352X . —8740.869 (1)

HEDEJTRE AT A, 5 DMEA RS NAR R EMIELIER R, FREEANORM, ttapl Aoy

I, [ E B R R, e RO PR R, I BUE NS, # i) GDP G, XL N RA L
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4, GiHisHR
4.1. BIMSHT

4.1.1. BT Cook EEEHIZITISHI[10]
SFEEINZ TULEERIAAL: Y = X B+6,E(£)=0Var(e) =1, FUHBREE | A8 i BUS B,
Yo, = X B+ 668 ~ N (0,071, ) » FERES | MR (X, y, ) 028 B A LRSI R/ ) Cook BE 15
SR
~ ~ T ~ ~
D - (h=Bu) X" (B-Ay)
' (p+1)6°

SO X = (R %, ) WEFITIBATE, % = (L) 2% = (Xarrors %y )| X REMBARRE X O30 § 47 1
% JEAEINRERE: B RIRE TEANEE B RSN B i, A, REGEMBIE SN B Mt p

2
RN A B R, Cook BEBIMATBLFIM ). D = —i o D NoPly gy

1-h, p+1 1-h; p+l
2
b =~ _rp_ ~ Beta G i 5 ) FTLL Cook BEES MY 55422 1, (19 K/ 2%, 38 SALFFE by IR/ MK,
TREERT B o? Ml TH R RN BRES, [ L5k 22 AT FT(EAH O R RARA AT A SR A -

4.1.2. EF W-K Gt BHIZiHi2#7[10]
R4 5E % TR AR Y = X B+, E(£) = 0Var (¢) = o, AR | /MEcH i LUS (B8,
Yoy = XpB+em &5~ N (O'O'zln-l) o BN (, ;) BBR AT J00S % ARALE (B REM AT EASE SO
e T X(B-A)

I ~

o) h

Hork X = (Reen %, ) MESRISIRRRAENE, % = (L) 5, = (e, ) o X AEAARRIE X 1025 | 47
X RN B AR AN EEBUR 24 B ki, f, R 6, AR 55 5 A o 1
flitts hy RALFHMERIR AN XA IR, W-K Giit 87 LIRR .
hii 2 _ T ~2 _ i
WK, = mti, (WK,)" =CD, (X" X,8)), t‘_c}(i) .

i 0! h;

WK, & [ (,3 G° ) 5 (/?(i) e ) Z I IZESE, b Cook BHESEANGE AT, 5% By st e 2 FH 2 2 A A DL Ab
ARl R 2k g AR

4.2. SEHIEAS

MHA RAEF BA AL A REAS S Cook BRI W-K Giit &, JEhIfEHTZE], 5] 2 & Cook FEES
AR, B3 2 W-K Geit e B, B @ b Rkt e sl e B bnE

SRS N AR S B TR GE TSI 2 A — e S, Sl BRSNS B AT LA 1) Cook BRES AN
W-K Giit BT, giit BRVEMOR, 280 SR ok . A+ Cook BiEIL/ECD,, W-K
geitRAchF dffit , AFEIGOLN A A E PP FRE, tLAbR CD; > 0.5, [dffit] > 1.5 A9 R/ s sem S [11]
[12] [13] [14], FHUEABIIEA 3 ASREN AL, WK 2 Bron.
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Figure 2. Scatter plot of Cook distance
2. Cook R BA = [

-8

Figure 3. Scatter plot of W-K statistics
3. WK it E /1 mE

Table 2. Summary of strong impact points
2. Bl Bk

S CD, dffit GDP
2016 3.070 -5.85847 11313.72
2017 0.906 4.08337 12603.36
2018 4.340 -7.10142 13509.15

R=FH K Cook BREIAT W-K ZEitEAXEIK, 12 BOAATFHE AR/ S5 m B B HdE R
BRHR, B OMER, ATAMESEOC, X E RSO, RIS SR . UM GDP
UBESA = E B SRR ISR, BIIX 3 Ao il = SF 8 . BENLIERS > — B 2iE i GDP H
PURSMANE R FEE R, BN EAE AR SR BT i e vh R A AN T T L AR kel FA
BRI RN O, 10 HAS AR IL R A5 R R BERRITT AT IR X THUMREL, BAREE— &
FITCIE SN, (BN AT H F AR SR BEAILS, DI rafarely, maEritkE AR
AP AT R, g H AR B, R BRI ANBIEIN, W51 AhE R BT, AR
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5. IRBUEIE
5.1. BUEMRIEZEELR

5.1.1. ¥iEMERER
H LTI, Y =X B+s, E(e)=0, Var(e)=o’l,, HH X =(%, %) JOHK5
KRR, %, :(1inT)T v X :<Xi1"”’xip)T; ﬁ:(ﬂla“‘vﬁp)T oY :(Yp“':)’n)T ’ 5:(51""*5n)T o
N T IS A B SAE GOV TR R, R EAIAE | ANEUE SR S SR . S
15 M B AR B 22 SO 2 P ] VA SR Hp IR 5 0 AN B A JS I T U B 5 e [ R EY 245 B 1Y
fhivt i DR A ST R 5 A 28 R EE AN o A5l N B ASE 2R F) o T AT AR R A
Yo, = X B+&485 ~N(0,0°1,4)

St g B Y A5 IIBRSE § 4RO, T X ) 2 BHAERE X (055 1 4710t %, 5 951 10K
5.12. MRMRERNSH T
e LTS R Il YNt e S

Ty te
ﬂA _B_(X X) %€ 52 _n—p—l—r.z&z
M- 1-h, 0 n-p-2

R §AEOR AT o K, IR B, B 2 IR R, TRAE | M4 AU
BB K . 5 9ME R AN R 12 MK, (B B R B 2 IS 55 M s AT
FRAE 0, B, T (- B A 3 2 I 22 530 2k, B AT AP AR 0 B A S KR
5.2. £l

ST MBR 3 NSRS R JE R, xR A AT H AR A A ek Mk B ATZE D [E, 452
T B 58 20 22 Ji PR 2 T R AR

Table 3. Modified multiple regression results

=3 EIERMNZTEALR

Unstandardized Coefficients Standardized

Model t Sig.
B Std. Error Beta

(FH) -13588.167 3345.005 -4.062 0.002
FEARFEANDXL) 11.994 4,582 0.130 2.618 0.026
A2l A F(X2) 1.212 1.392 0.040 0.871 0.404
[i4] 7 B 7 $ B (X3) 0.370 0.136 0.210 2.725 0.021
JE B B R % (X4) 10.964 2.046 0.274 5.358 0.000
T BUE BN (X5) 1513 0.454 0.354 3.331 0.008

a. A4 &: GDP, R?=1.000, R’=0.999, Prob(F)=0.000, AIC =138.26
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Table 4. Stepwise regression results
4. BLEIAER

Unstandardized Coefficients Standardized
Model t Sig.
B Std. Error Beta

(ER) -15326.525 2654.159 5.775 0.000
FEAREEANT(XL) 14.944 3.050 0.162 4.900 0.000
[i] 58 B 7= 55 (X3) 0.280 0.087 0.159 3.214 0.008
JE BH 2R R4 (X4) 11.622 1.880 0.291 6.181 0.000
T U CN (X5) 1.691 0.402 0.395 4.211 0.001

a. A4 &: GDP, R?*=1.000, R’?=0.999, Prob(F)=0.000, AIC =137.43

1 3 MR R S 2 R R 2 TR ASER, & 4 A HZEL REE R EAER . S T4

I A 2R S [l VA R A0 5 FE AN AR AR B vy, R AR RS, BT AIC A FITRRAIG, LI FR A B 2
ETREREIL. A 4 FAHEIE A KRR

Y =14.944X, +0.280X, +11.622X, +1.691X, —15326.525 (2)

S Tl BRI F R, I BLHERR T 4t Sl ABox— 25, JoAk 4 AR ENA RALIKIN S %
JEH 4 REGNE, BT 44 B4R A B ) S BLIE OB R, B4R HE A I 2
52 Ve PV AR 8 A B B BN OB, BUA T GDP B - TS , PRI,
S AR T GDP RESERa s B, LB S| AA PO 4, SRR THACE, 043
RGN K T . 5 BT B DI B A PR R EOB \FER, JRBE R A4 B
B 8

6. HIRSEW

AR e (] Y= 78 5 s I A 2R ) LS RT3 LSO T GDP 5 etk 2l N SC R BE K. 1
FEMIBR 13 3 SRR 5 » et 2 il NEU B AR B P52, BRI 2R [ AT 4 MR R,
DRFERFEEND, BT B o R e M BUR RN, BN IERZER AR,

ARAE LA AR KSR S SR AT R, BUM T GDP (YR SRR Z AR /), DRI T2 5K
e Th i FF) = 2 1) . BURT BRI — R AT AT i 2RSSR =, 7 RIFIRO I, sl s 24k,
8514w EE B ek, WS E AT, R AU AR R ER N T, R
FEIFHUN I AL Ss  B08 & IRIATEKCE, AR s fE IS AN & RV 28 1680 IR EUN 5T
ZIAIIR AR, PRAEMX BN I E I, JRE S PRI B . NSRBI T, SR 2 b
M RS IRRE . k. Tk e .
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