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Abstract

Finance is the basis of governments to perform their functions whose basic responsibilities are the
resource integration, resource reallocation and macroeconomic regulation and control. Besides,
finance reflects the level of the development of social and economic to a great degree. This is why,
to our country, enhancing the predict accuracy of finance means a lot. In order to accomplish this
task, we analyzed the factors of influencing Zhejiang Province’s fiscal revenue, used best subset
selection, forward stepwise selection, backward stepwise selection, ridge regression and Lasso
regression respectively by using R software. We also give evaluation efficiency of each model by
using root-mean-square errors. Finally, we find that the Lasso regression model is the optimal re-
gression model, which can pick the key factors affecting the financial income of Zhejiang province
for the four balances: tourism earned foreign exchange earnings, the average wage of urban em-
ployees employed, the ratio of the third industry to the second industry, and the RMB deposits of
all financial institutions.
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WA BB BB RO EAY, AEERFEES. WEFIKULRERETFFRERRE. SHEN, @
B R A SRR R I EE AT UL AT I, $Rm I BOSN K TR BEX B 5 H07 RAE X E K
AT RAFLE VBN MTIREE, RIUREFTARELR, HhREIRMTHEE. RITZESENA
B [WJEZPEREE. W EH K Lassodk s A HLE BB KR R R AT 007, B2 T SHEIEER
RSB EA1% B K397 IR Z (RMSE) R PP B AR - B )5 » B Lassola] IR B AR 8] 19 HEL
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1. 51§
11 HRERX

WL W BN SR WL B Z 5 AR R A% OF8 R 2 —, BRLZERE RIS WA TR S &, VP
I TN R R KY . BEE LS LT E TR @R, WL BN 53 Hr 5 i 44
I SRR A P S AT AT . BLE L AT W BN s 6T T IR TR S AR
BERMEAE B, EMAEITTA MBI SEF M ERREE o EENRE TR

N JeREF T BRI W BUR E 75 A WA M EURCCE BL: 2010~2014 4, WA W
BN 4351 4 2608.47 14, 3150.80 12+ 3441.23 12, 3796.92 1Z.F11 4122.02 127G, FEHJ 8K 12.0%.2010~2014
HE, AR B ) )8 3207.88 12..3842.59 12,.4161.88 12,.4730.47 {Z.F1 5159.57 12,75, -1 K 13.0%.
MNIXZHE T DL X — BRI T8 W BN S SO AFEAS PTG . A kn, M 2015 421 H 1 Hilg
WE R AT HIHT CTUEIED) SRR & SUBURT 0 20 5 37 195 47 B TSP AL 0 BN 5 S AT & 3
TR — B UM 72 4 B B S e v 5 A R 1) e R, R AR 1 00 P DA 28R v WSO T B e 1) Jo 5 A A
EHEAE, MW LABUNT S, S 3R 0 B N3 T & B R 0, AMCAT LA ) B8 “ Ak
ERL” KGR, 38T DA RIS B3R A8 A e Rk B O 2 R Ik K P ] i

1.2. BEFE. EFRITFUBUANEHREME

A B RIS LA 2%, BRI E R R R g 2 7 A, AR5 A AN R ]
ROPTBON, RIS MAE . B[ /s = SRR I BUSN AT 22 Je B 73, A B
J5 4 R AURI 2t it 285 U I BUSON A B OSSR R o 2R [2] 5 P 328282 [l V39 38 L W OSN3 A7 5%
i DR 2 (K B A, AR B SRS A W BOR AT R B . Je B [3] 55 A 3 1998 4~2009
T BN AT SHERT 7L M, J8IE E-view HEBRIERL ) 2 FLANEEAT A0 47, S2IBIS GDP Xt
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BN R FE R R A 18 o S [4]558 N AE A d /s — SRR ST 1 I IBOHSCN S 0 BT 3K 110 22 e 2 el )
BRI FLI(E] i il iR /b Rk Lasso VS AY R LU R IR, 08 f /N —IRVE AN RERR IR
AR ) IR R i R, T A P R AR AR R FEI DL K Lasso J5vE AT DA A i fift i S8 1)l 1335 [6] 3
FEE S P A AT S 2 T IR R AT AR IE, AT AT 2 i A 14 [ ) A A

S5 U BB E LRI, ASCRHBRE TRIE. 105180 BVAESE T R AT U U,
RN T % E AR IR B RS R® KN, Xt 37 i 2% MSE Ry J7 iR 22 4R RMSE SKiFAli# B 1 [l
VARR . i 13 DG B e OSB3R 4T T O N 00

13. SraESER

FEAS IR T A8 W BSOSO PRS00 R 28 AR I SO N R T v, S AT 3 P B2 A0 e TOU A 2R
Kb, I, WHERE. SEL RATREA T MR R R AT R E AT . AT FURIEAT LA S it 4R
THBAEE, k. B, A EE H I ER AT BRERMAG T . A SCEE R
TERIEFRD [ 5B Al AR AR IR A B AR, A B Lasso T3kt U BRI T oAt J5i%

14 RIBERBREXARNTE

summary() B %: W LSS R E/ME . R VO ORI B AR B e, LR IR T 2 A
B ) ARG

regsubsets()p&%: AT LUEIE 555 &R IE B JE I8 0 BT B R B A . AR S 3 BRI e
HOAT ) AT D (B =R 1) 5 38 20 ] U SR BURE 2

Pearsont 56 R4 - J& FI KA & 9 N R AR & R B AE — 2 48 LT, o A SReAlir & e R AR B (R A 2R 1 K &R
FHORRBUIARHE R K, AHOCPERRGR: AHOCREUERBR T 1 81, MOCEMSE; AHCREENET o,
FHOGRERR S o

J5 ZE K K7 (Variance Inflation Factor, VIF): & f& iR Ar & 2 (W47 1F 2 S IR LR PRI 0 5 22 5 R A7 1E
ZESLEPERT I T 2 e VIFEOK, BonItgethik™H ., LI0AM 7 ERH: 20 < VIF < 10, AFLE
ZHEIMANE: 210 <VIF <100, fAERGRINZ EILAM: 2 VIF>100, fFA7EE L HILA M.

BIC (Bayesian Information Criterions, UIF-HE SHN): 20 A 1 40E RORBEAT VPO 10— N 84r,
BIC {E/)N, USSR Xof i i 0L A5l

AIC (Akaike information criterion, #H/MEEAEN): WLARIRAN: AIC=2k-2In(L), EFEILAERH
MR Emt b, AT DU BT R ) 52 2 B R MRS B 0L & A A R M. AIC AR/, TUIASE LS5 50408 1)
LA LT

2. TWERIBIREF
2.1, B

JH A ) SCHR BERE A S TR EOON B A FRAIMN SRIR S, AR SCRTIE ) 16 MNMEFR IR & 1 BT
77(1985 4F~2015 4F).

2.2. BURTRALIEMEREE T4

FATR B 2 S E A R DR A
NHEAVE R 155 e £ summary( ) HHEH TSN ESRFRCME . BORE . CTIEMRREE. I
% 2,
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Table 1. Various factors index categories

1 BMERERERR

X1 il i R & B2 1)

X2 3 Y 45 i (12 0)

X3 RN ONVIE V)

X4 WA AL P T8 ()
Xs Srth o[l E B B (12 T)

Xe BANOHTIN)

X7 FERI A 0SB TTN)

Xe LB AME (feot)

X H—ralk

X10 FE=r 58 b E (%)
X1 AN RME (T)

X12 2B B RN UAL N R AR BT TT)
X13 AR B RS R T BSRR A1 TT)
X14 J B B AR FE

X1s Ji RS K- (T N)

X6 RS R EE N 7] 3R (OE)
y s ON (V)

TR BT GiHE B — S R

Table 2. Descriptive statistics of each index

2. BNMERREE R E

Min Max Mean SD

X1 172.27 19,784.74 4947.94 5682.8
X2 1.88 2392.11 593.39 694.41
X3 2519 678,847 164,713.71 204,825.7
X4 1159 66,668 20,545.87 19,926.56
Xs 102.2 26,664.72 5875.64 7371.53
X6 4029.56 4873.34 4484.24 241.94
X7 2318.56 3733.65 2950.85 479.64
Xg 429.16 42,886.49 12,402.77 13,423.88
Xo 123.88 1832.91 769.22 531.2
X10 53.48 108.27 73.18 13.82
X11 1067 77,644 23,914.32 24,207.77
X12 185.66 87,393.3 21,146.8 26,728.29
X13 210.81 74,070.2 17,967.96 23,189.29
X14 237.6 2545.3 928.27 721.76
X15 580 28,712 8756.71 8641.64
X16 904 43,714 14,017.19 12,816.26
y 2519 678,847 164,713.71 204,825.7
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M 2 FATAT AR QNN (xa) SR B AL P38 8T (xa) . AR S (xon) FOIIAEAR K
1058 =77 M5 58 b {E EE (xao) I ELRF A (/0N
Il A& Pearson # ok REGEFE KA SN R R KRR, WK 3:

Table 3. Pearson correlation coefficient matrix

5% 3. Pearson tHx R HUUEMER

(a)
X1 X2 X3 Xq Xs Xs X7 Xg Xo
X1 1 0.88 0.99 0.99 1 0.88 0.93 0.99 0.97
Xo 0.88 1 0.9 0.91 0.87 0.86 0.93 0.9 0.87
Xs 0.99 0.9 1 0.99 0.99 0.87 0.95 1 0.97
Xa 0.99 0.91 0.99 1 0.98 0.93 0.97 0.99 0.98
Xs 1 0.87 0.99 0.98 1 0.86 0.1 0.98 0.95
Xe 0.88 0.86 0.87 0.93 0.86 1 0.94 0.9 0.95
X7 0.93 0.93 0.95 0.97 0.91 0.94 1 0.96 0.96
Xe 0.99 0.9 1 0.99 0.98 0.9 0.96 1 0.98
Xo 0.97 0.87 0.97 0.98 0.95 0.95 0.96 0.98 1
X10 0.94 0.84 0.94 0.95 0.94 0.87 0.1 0.94 0.92
Xa1 0.99 0.91 0.99 1 0.98 0.92 0.97 1 0.99
X12 1 0.89 1 0.99 0.99 0.87 0.95 1 0.97
X13 1 0.89 1 0.98 0.99 0.86 0.94 0.99 0.96
X14 0.99 0.91 0.99 1 0.98 0.91 0.97 1 0.98
X1 0.99 0.9 0.99 1 0.98 0.91 0.96 1 0.99
X16 0.99 0.91 0.99 1 0.98 0.93 0.97 1 0.99
y 1 0.9 1 1 1 0.9 1 1 1
(b)
X10 X11 X12 X13 X14 X15 X16
X1 0.94 0.99 1 1 0.99 0.99 0.99
X2 0.84 0.91 0.89 0.89 0.91 0.9 0.91
Xa 0.94 0.99 1 1 0.99 0.99 0.99
X4 0.95 1 0.99 0.98 1 1 1
Xs 0.94 0.98 0.99 0.99 0.98 0.98 0.98
Xe 0.87 0.92 0.87 0.86 0.91 0.91 0.93
X7 0.91 0.97 0.95 0.94 0.97 0.96 0.97
Xe 0.94 1 1 0.99 1 1 1
Xe 0.92 0.99 0.97 0.96 0.98 0.99 0.99
X10 1 0.94 0.95 0.94 0.94 0.94 0.94
Xu1 0.94 1 0.99 0.99 1 1 1
X1z 0.95 0.99 1 1 0.99 0.99 0.99
X13 0.94 0.99 1 1 0.99 0.99 0.98
X14 0.94 1 0.99 0.99 1 1 1
X1 0.94 1 0.99 0.99 1 1 1
X16 0.94 1 0.99 0.98 1 1 1
y 1 1 1 1 1 1 1
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H7% 3 W AR & A3 ST y AR I IEA DGR &R .

5 BRI I A R R AT T Z K T RO S, SRIGE R 3R 2 A1) 22 B 3L 2k

W3 4 T 2K TR TR, BR T Xon Xao HABA B A7 ZIKE 72K T 100, fFAEHLH
St

3. IRRIET
3.1 EFEEFER

[l 75 R A P2 A S A I PR A B AE I, MR RIAR B y A S i) B AR AR S i PR IR

TH, €5y MR~ EETT
y=5+pBX +~-+ﬂ’iq?1xi(H +e

R R AT AR I H AR G

1) BIC 5k AIC i& % e/

2) Cp Giil =ik F 5/

3) B E REOERBK

PURAEH] R 35 5 0 ISLR G leaps A0SR BEAT 5200 I BUSON (y) U B A T~ 4R 16 %

T SR A UG IE R IR B R AL /N, BT IR T AR s AR AR R0 5 A, FHFH RS
1 R? ¥ 0.9998

XA KR AL R 5 1 BRI 2L regsubsets( )R IHAT AR T AL R, LAIRTTZ 5 A BRI S kit
g, RS,

gt RIS TR IE BRI TN (X Xer Xoo Xarr Xag)o 3 EIAI[EIABEEL A

y =101.347 - 0.196x, +0.725x, —0.909x, —0.301x,, +0.132x,,

AR BRI J7 iR 2 MSE N 36,345.680, RMSE >y 190.645.
3.2. EIRTERBIEEEFIRE

y SeHAE 1 AN EESIEE TR, SR E AR i AR . 2 JiE i R 1 AR o R A o [ A
B, JEXS R AT R R ARG, LSRR, DI IR AR

BRI R E SRR regsubsets( )R E AT A IR [A) AT IZ AP [ )33 $F BIC S/ NI EY(BIC fe/IME N
—214.5707, A& 11 MWE NS AL, Wil 1 frs. 6 H & 52 P 2 A8 BRI A i) R0 6 Frr .

Table 4. Variance inflation factor test
%= 4. REBKETRIEE

X1 X2 X3 X4 Xs X6 X7 Xg
6909 56 2173 4586 815 318 492 133,329
Xg X10 X11 X12 X13 X14 X15 X16
724 88 130,704 8608 9508 12,766 17,684 13,871

Table 5. Optimal subset parameter estimation table

#=5 mIMFESHMGITR

Intercept X1 X Xg X11 X16

101.347 —0.196 0.725 —0.909 —0.301 0.132

DOI: 10.12677/hjdm.2017.74011 98 EAGIEEraE


https://doi.org/10.12677/hjdm.2017.74011

[EIRTZ £ 1B ICE
o
S_r 4
o
e =
L
Ko}
o
«©
o
o 4
o
I T T I T
2 4 6 8 10

Number of Variables
Figure 1. The results of BIC forward stepwise regression model generated
1. BIC X [ERIZ Sk EIE R =4 45 R

Table 6. Forward stepwise regression model coefficients

F* 6. [AATRLEIRBRHR

Intercept X1 X3 X4 X6 Xg

583.588 —0.185 —0.001 0.014 —-0.128 0.794
X9 X10 X11 X12 Xis5 X16

—0.885 0.454 —0.324 —0.020 0.060 0.091

FEH IR R R2 79 0.9997. 1z (A A& 0 1 £ 7 145 U [ A AR AL A
y =583.588-0.185x, —0.001x, + 0.014x, —0.128x%, + 0.794x, —0.885X,
+0.454x%,, —0.324x,, —0.020x,, +0.060x,; +0.091x,

A48 BRI I 1% 2 MSE i 154,046.770, RMSE A 232.480.
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3.3. EEERLIEFEETER

Je AT m ANERESL R R, SRS AL BB AN BB AR R e XN AR R R
[ A, 0 MR AT R BB RS, DL, BB D B AR i

BEEAMH R IEFET regsubsets( ) B A A K A 538 AL E#E BIC &/MUBAL(BIC {E
—221.90878, RN 12 MENRER, Kl 2 Frac. HH &S00 ZAE B R i R 8cn 2 7
FizR.

o

[RZELiEEBICE

bic
-180 -160 -140 -120 -100
| | | |

-200
I

-220
I

2 4 6 8 10 12
Number of Variables
Figure 2. The results of BIC on backward stepwise choice regression model
2. BIC M EIEE SIEZFEYIER =4 125 R

Table 7. Backward Stepwise regression model coefficients

F 7. AEFERLEVIRB AR

Intercept X1 X2 X3 Xa X5 X6
2599.662 0.042 —0.287 0.002 0.031 —0.036 -1.255
X7 Xg Xi1 Xi13 Xi14 Xi5
1.177 —1.069 0.038 0.031 -1.027 0.140
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JFEIRHE S0 R? 9 0.9997, 32 F 1) 5 78205 16 % 7 VA4S B i el AR ALy
y =2599.662 + 0.042x, —0.287x, + 0.002x, + 0.031x, —0.036x, —1.255X,
+1.177x, —1.069X, +0.038x,, +0.031x,, —1.027x,, +0.140x

A48 B IR 77 1% 2 MSE 2 169,698.56, RMSE A 264.005.
3.4. W EFER
i B AR BB X = {xij} Rnx p ), 8 BN TR R TSR AR e A A5 5% 2= 5 RN R B
B, B
(d(OIS) ﬁOIS ) arg mlnz[yl a— lelﬂ j

U [ U4 U 5 2 — MG ST BORZIR AR B A, BT R A X —1i 23" r, BUg
[ 1) 28 B R AL AT IR ZE T T AN, SUANREREAS R BRI K

- P
(N(rldge) ) ) arg m|n§ (y, a- E X.,ﬂ} +A2 B
a E

A FH 28 CRAIE 26 FR R AL 1 lambda 15 2 245.85 . H VIl 2R &2 Hii £ 55 lambda 26148 N g 3208 [l AL,
BT ) S50 T 4% 8.
iz FHU (81 VA 7 E A5 2 TR AR R Oy «
y =848.268 + 0.038x, + 0.067x, +0.001x, +0.007x, + 0.031x, —0.649x,
+0.371x, +0.016x%, +0.092x, +11.313x,, + 0.008x,, + 0.010x,
+0.012x,, +0.281x,, +0.021x,, + 0.009x,,

FATE B INRIY JT iR Z MSE A 18,227.41, RMSE & 135.009.
3.5. Lasso BV
Lasso kRIS E vt LR -
2
P
+ﬂ,zl| B)|
j=

ﬁ(lasso) =argmin
5

p
y-2%8
=1

fE LAY |6 RET.

B A A I IR B S A 1 lambda B, #3215 AL 1 lambda {5 45.008, 8N % 2= MSE
4 12,951.780, RMSE 4 113.806.
BT Lasso ik AT/ B AR R A5 9 Fior s

Table 8. Model coefficients of ridge regression

8. IGMEVARBRHR

Intercept X1 X2 X3 Xa X5

848.268 0.038 0.067 0.001 0.007 0.031
X6 X7 Xs Xg X10 X11

—0.649 0.371 0.016 0.092 11.313 0.008
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Table 9. Coefficients of Lasso model

5% 9. Lasso fRBIR#FR

Intercept X3

Xa X10 X12

—228.350 0.008

0.004 4.090 0.030

4e+06 6e+06

Mean-Squared Error

2e+06

0e+00

5

Figure 3. Mean-Squared error of lambda
[& 3. Lambda B35 iRE

IZF Lasso [B] )9 777615 3/ [a] )RR Ay

T T

6
Log (Lambda)

y =—228.350 +0.008x, + 0.004x, +4.090x,, —0.030X,,
JEE FIARKE 3 AT LA % log,, lambda ) iR ZEAE 4-5 Z AT, BT CAFRATT AT DA 38 H DU AR A A,

o) SR SO« SRERA Eb N 5F 2 BT

AR PR RRA 5%

4. SRR

B GH T E L AR N R

HITR A 10 FATRTLAS RN, (A ATZ S [BH A )5 3220 VA R AL 54 (0] VA B S SR AL ) 22 05 iR ZE AN 8
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Table 10. Descriptive statistics of each index

= 10. FMERERMTSRITE

AT AR B E:iipe A EE! ) =pewA Iz e [ Y A Lasso [l 452
Intercept 101.347 583.588 2599.662 848.268 —228.350
X1 —0.196 —0.185 0.042 0.038
X2 —0.287 0.067
X3 —0.001 0.002 0.001 0.008
X4 0.014 0.031 0.007 0.004
X5 —0.036 0.031
Xs —0.128 —1.255 —0.649
X7 1177 0.371
Xg 0.725 0.794 0.016
Xg —0.909 —0.885 —-1.069 0.092
X10 0.454 11.313 4.090
X11 —0.301 —0.324 0.038 0.008
X12 —0.020 0.010 0.030
X13 0.031 0.012
X14 —-1.027 0.281
X15 0.060 0.140 0.021
X16 0.132 0.0901 0.009
MSE 36,345.68 154,046.770 169,698.56 18,227.410 12,951.780
RMSE 190.6454 232.48 264.005 135.0089 113.806

TIRRARZEROR, e (Al VAR AR IS 21 F) 22 75 R 22 /N 2 B PR Dt i i die /s — SRk O e e, DA
IHMERS BN RAT B R E. FreAge PR AT CLERL A Lasso J7 ikt U, Hprfs
BB ITRZ RN 12,951,780, mARAREINIIAR R, 70 Al SR QNN . AL L S P 4 T
B SRS T E L e RN R AR AUX DY R PR K

5. B4

N=A

ASCEN W AL TFAEVE . AR TR WAL Lasso [HVRZEHEATEREE, A B Lasso [A1H
IR SRR e . TR (0 BN BA R AN R TNN R 52 0 BR] 25 3R A7 0 b, FRATTSR
)72 Lasso [FlJH /7%

HH Lasso 164848 & J7 v vl AN s m U EBOIRON (1 DGR IR 3R R B ek 3R AN L Pk S B xR
HEGWHE YRR FHIRNERKR T LIS BT Lasso PeBUE R xqo (55 =/ 55 — b4 b e
b b B K. R S E VLA ) I BN (3 K AN 7 BN PR R R R, S bR, A BRI e R
TR, fEH i N a S, R N L R A SR ARt R b 2 4% S B2 R
R =P G AR, IR ARSI R, IR AT

B O

FEARRR SRR, SRR ITRZAE SO ) 8 B iR e A 2 SR 28 T AL RS S
T, AERAE URESE BRI SN B AR 2 M0 SCRF AN B . R0, 18 1 2 A3
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PASZ 0 AN S v R ! AR B AR 2 TR M T RS R R 2 T (W H AR T2 BOR IR
T WA BSOSO (R R A5 23 7 5 T30 (No. R20160005) ) A M A 27 K 27 A= ) B 61 Mk 35T H (NO. DC2016040) )R
JISCHF, RIER R .
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