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ABSTRACT

Economy is a discipline that studies optimal allocation of scarce resources. In
China, many regions have different degrees of water shortage due to the uneven
distribution of water resources. In order to improve the efficiency of water resources
allocation, this paper mainly carried out a series of studies on the optimal allocation of
water resources in China with the application of the economic mathematical model.

Firstly, by using the Solow model after introducing resources, the paper analyzes
the marginal utility of water resources in water-rich area and water shortage area. The
results show that the marginal utility of water rich area is low and the marginal output
of water resource is small. However, the marginal utility of water shortage areas is
high, and the marginal output of water resources is high, so trans-regional water
diversion is more ideal. Shortage cost is defined as the cost when water demand could
not be satisfied in a city, which could be calculated by using input-output analysis
(shadow price). Then, this paper analyzes the total allocation cost of cross-regional
water transfer between water-rich area and water shortage area from four aspects,
accordingly, transportation cost, construction cost, external cost and shortage cost.
The transportation model of water resources allocation is established with the
objective function aiming to minimize the allocation cost, and the paper also applies
lingo to calculate the amounts of water transferred from water-rich area to water
shortage area. The results show that only two parts of the South - to - North Water
Diversion Project are not the optimal solution in the case of meeting the volume
demanded of all provinces. In theory, it may be more implementable to transport
water by nearby principle : For example, Guangdong, Hubei, Hunan, Jiangxi, Fujian
and other provinces like Tianjin, Beijing, Henan, Hebei, Shandong, etc. for 348.6
cube meter of water, carrying out independent trading by constructing only one river
channel. In addition, the northern provinces, such as Xinjiang and Tibet, could
transport water to neighboring provinces, such as Ningxia, Liaoning and other water -
deficient areas. In this case, the transportation cost can be greatly reduced and the loss
can be avoided. Therefore, it would be flexible to make water transfer scheme
adjustment under different situation .

Secondly, considering the difference of water consumption and water supply over
time in water shortage area, the paper established the dynamic model of water
resources allocation with the consideration of factors that may change over time. The
water consumption is divided into agricultural water, industrial water and household
water; alternatively, the water supply mainly includes surface water and groundwater.
In this paper, Beijing is studied as an example. After summarizing the influential
factors of water consumption and water supply, the paper establishes the regression
models to predict the quantity of supply and demand for water. Finally, this paper
carries out the sensitivity analysis of technological progress, rainfall distribution etc,
considering that technological progress will reduce the consumption of water
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resources in response to the rise in the efficiency of water consumption.

The problem of water resources in China is important and urgent. In this paper , it
IS very innovative to study how much water should be transported from water-rich
areas to water - deficient areas through the quantitative analysis of allocation cost. It
also takes time into consideration to find the optimal scheme for water allocation,
which has great significance for the balance of domestic water resource allocation .

Key words: Resource Allocation Solow Model Input-Output
Transportation model
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Y (1) = KO TAGOLOTW (1)

Hr a. By vy NIEEL, HIBR a+B+y=1. W b0 205 2 FUBR
AR LR

oY a r-1
W y KO TAG LG W (1)

XA K BRI R SRR b=, By <1, iksEhia w
IR B o — A2/ F 1 o B 7K BRI R BRI, HO A R4 K
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FVESE
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WSS RGRRWLIR, WL — L FURSE IR B i 45 S 72—k, itk
B 2R BT B RBON AKX, I AL E REUNERKHIX .

KBRS AR KPS EA L . R RCERA R LSS Rl X 7 SR A
FISEHER, BN S, FEUKGHEE SR AE MR 2. B A AMR 2 2238 40
IKGEIRFE R G DLAEAT 1, (HAIIHAF AR bR 8 — 1R AL Biltn, PR B8
A5 FH 7K B SRR BOR T B K BHIRAE SR AR L, (XN AR NS 18 T 3305 K I
PTRESCHEE N D8, JFBERE 2T 1025 S8 17l

BT DL 2016 SERIECE B, B PR IR RO 5 PR R
DA NLK R . NBBOKE. AR HDLL ALK, A
L7376 GDP /K BACAFEVE N, M IR HTE R 2 S Fa b B E, R
PaAFA T bn B B AN [ R EEAT T B

% 3-1
Ei=tn ANBHK | N¥KE | N R | HDI B A7 #HE | GDP K
i A WHK | &
ANEK 1 1.00 5 5 7 7
AR B 1 1.00 5 5 7 7
ANV EHY 1/5 1/5 1 1 2 2
BTN
HDI 1/5 1/5 1 1 2 2
B R 1/7 1/7 1/2 1/2 1 1
K
737t GDP % 1/7 1/7 1/2 1/2 1 1
K=
Ei=LD ANBE | AR E | AR | HDI | SAE A | GDP fEK
7K I8 A 7K =
A E 0.369 0.369 0.0838 0.084 0.0472 0.0472

g o, NIMKE S NS/KBEIRE N T2 E € AR, FINRHHON |

4 BPE, ARFE,

5, 2016, 32 (07) : 168-173.
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I

X
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GSAED) 0.378708 Bk WREE 0.543885 £k
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SupplyA IR WAL W AL R A S
SupplyB N5 o HIB X B RILA
SupplyC JIUERHE AR X
SupplyD LA
SupplyE Pa 5 H V6 X
SupplyF FramdeE Kk IR X
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Horr, FKAX: Supply A B4E 4. Widb. Wigg. YLPE. 484, Supply B
HNNSE. BRI, Supply C A PEALE HIRIX, Supply D NYL#54, Supply E
PajER 576 X, SupplyF A#iiE4EE /R HIE X s $K X : Demand A £L3E R
bnts WEg. fdb. U7, Demand B A1LPE4s, Demand C B&LPE. TE.
Hil, Demand Dy i, Demand E ~5t/H%4, Demand F Nl T4 .

3.2.2 FhR R M4y B

B E A 2016 F/K BB E ALY Stot, FANAMLILTTK. WA
JE K T 3 B /K SRR FEAN SIS IR R B 520, B S%. [AIINF, BT iRl Al Al
FIZILE, WA TR’

*® 34
IRERENF R ES
FAAEIT 0.47
B 0.54
HETT 0.47
KT 0.28
RE 0.33
BRIT 0.25
7 i ] 0.14
[iiE 0] 0.37

T SO &I CRE 1000 777 KEERD DAL BT ol F T 2 e T 55

W% oK S v A5 IS HE 4 A (0 ISR BRI UM P DA S B /K& W] R T
P RN T ik a . mftkKE S SRIKE D 2 ZEHE. HEaEh
BE VA R TR B AR, RIOA oK SR T R ks & . iy X4,
K pr& A ik EEE B, A R K EEhKE, IR . (AL
ACSL T

5 B, pher, BKEME, RN, XERE, KR AHAETE, 2006
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* 35

DemandA | DemandB DemandC DemandD DemandE | DemandF

SupplyA 532.35
4

SupplyB 32.764
SupplyC 24.404
SupplyD 39.599
SupplyE 232.66
SupplyF 16.358

-348.629 -103.086 -252.788 -87.72 -51.046 -52.5

e PE RN R R E, IR DR N

TR TRERTBMRAE, WE o /KEEMAH S A, RNFigik; #&
MFERENT RS E, WE 0 FRITEE 2, & FBBIMNEAE. 1
AR TN TR R LG R IR AL KBRS B TR B S RIS R I 21,
S H RS (dummy supply) FTRE &R 17.63 1257 75K,

33 EERA

VR A It . T LA e S A i T T ) e
IR o BRAGA X P9 28 0 5 TR A HOSF B8 1 X VR B AR AT B 43
B, 45 R .

3.3.1 izf A

LEAK B, 54 A T T AT R BT B A e B, gt
b, BT R T R AR, KL A AN (R 40 22 P 5 10 1 4 A
W2 ARG, BRI, (AT R S R 2, b A, fE T B T R P %
ST, LR A T o B 1 T SR B LR, L LS A
KA, WFFCELN A AT B 25

MR WEB M A Moty Me L g Vee BAKON B HBIZAE A M, FEENEE
B EW R AL R A, W B BT B

W =V, pghl(hg > 0)-

p NIKIEEFEBAL (1000kg /m®) Vs SRR AR o Vag WM A HIUIZTE B 1
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MR FKE. sortemsl,
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0,hy <

el

i B Mgk m T A H, Blh,, >0, AMiEHmET B Hh, W HAE W SZFEREK

C,=PW'/«x

D AEERER I, W OgIE KT T R, a R LK Bk B H R T K
K, DMEREONIEUE AL, FITINAE ¢ EVE, BN R,
C HdifaH: @ =76%° P=0.89 Ju//%)
TR AR SRE BRI AR 4 Ry (B AL TTMLsE Tk

* 36
zfiA | Demand A | Demand B | Demand C | Demand D | Demand E | Demand F
Supply A 0 3.0 3.8 0 36 0
Supply B 0 3.0 2.2 0 1.7 0
Supply C 0 23 15 0 1.0 0
Supply D 0 4.7 3.9 0 3.4 0.1

6 FEfE. KFEH: IR R, 1994: 447
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Supply E 0 0 0
Supply F 24 1.6 1.1
3.3.2 WA

S L AR R D S 3 10 H £ S B R R BIRE 2 A0 A 57 sl R 57 3 1 B T S HE B
A, EEG WA, WA CRAERTZIENE, BRI RE A FEHD

SR QR BB 5 LR S RSN ) 7 SR IE I
TRKACAS, R LREARI T, YD HER A, B PR AR T A A i

A
BERRA: PRI T A A B3 B UK A R A C, A HiF) B
MK R L+ TS TS0 1 T 65 FR 4R B n, KL TG 2 A A C,,
AL IR B AL, .

(CEeR A BIKAERAR PR AIAR A C, 2546 147T, BTy 2898.445
FH. ®

TEIRRAS : VL5 SEALEE, wiiE A, B PR IE (8] & B AL AR AR PR i B AN C,
TG B KRR T 5 T RIA N B ge, A FIX AL aiE] B XAl

S EEREON g, RIS MTE T R RO N

C3 Po 'IAB

n

T Exot, B, BrgmeihoREE: T AR H G, 1991—01
8 ZHF, 21 LA FIRE
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B A, B PSR R BT IEAA Cyy MICATIERL TP
AR THRIEIR, 4151 C2.C3 LK B FIEATR Q.

C, - C,+C,
Q
THAARR R TE I BORA LS ROy (AL ALTTME Tk
% 3-7
R4 | Demand A | Demand B | Demand C | Demand D | Demand E | Demand F
Supply A 13.44 13.4 19.59 27.99 27.99 29.29
Supply B 14.99 13.78 20.29 10.23 25.46 25.65
Supply C 14.01 19.18 17.4 14.29 18.42 21.48
Supply D 10.54 19.24 18.76 3.16 34.04 38.27
Supply E 8.58 29.77 5.48 15.53 18.12 30.05
Supply F 22.58 541 29.79 13.59 37.41 34.06
3.3.3 SRR A

“HNERIE” RARAAC H UL, ST LARKIAT AN 7 — AT BARIER T — € IR
i T AN N B SEA A o 1875 22, ANERE R o B8 =D& e o K BEIRAH
PR AR /K BRI AR H e A A R AR T I PRS2 o 38 K5 i) 2 S A F
AR, T 26 =5 AR H o AR K SR AR B R T, 7T RE 2 32 BN IR TS 4L

PR T 20088 1K BRI 0 BOIR DL, 7T BE 2038 o AL S ISR . K BEYR— B
AT, (AR HE A X R RIS 7K o 19 7K B3 B H VG R HE NI R 2 BUKE 5 %
BT 2 N IR A T K B 7K BRI AN AR LA K B it IR 285 4

RIREIKAGL I A . A REBK BIRTS G LDk N C,,  JRAK AL AN

KBRS S C, . A

=C+C, =YK HM+YK,HM =Y KHM-

f=l1 f=l1 f=l1

C

exErnalfy

b, K, WBURREL, 551 RN TS G IR 35 MU 4 BRR S B A A K

NWEZE NER RS Gl 2008 S R R IA B 3 P AR 77 Bl K 4k
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AR R MG H OSSR R AL R A AR EAS s m O . SERR

b AR AR PR K BRI C A AR B A A M R AR 22 3, (EARME RS 25 A g AL PR 3R
SUMRESE , WU SOR G 7K AL B 3% F SR IR R 7R AN A

BTG B KT H A 3 A Cy s EAKHFRE B I my, JRAKEE N p

Rl 5 R AR AR R K I AL B RS AR C

CI:

> ‘OB ‘OO

W MR, K AL B B K AL BRI RS T 5, AR AR A
BEATILEE, HEERA Oom®) -

* 3-8

BHiA | Demand A | Demand B | Demand C | Demand D | Demand E | Demand F
Supply A 0.113 0.161 0.067 0.167 0.040 0.134
Supply B 0.282 0.377 0.189 0.390 0.135 0.324
Supply C 0.356 0.404 0.310 0.410 0.283 0.377
Supply D 0.256 0.303 0.210 0.310 0.183 0.277
Supply E 0.132 0.180 0.086 0.186 0.059 0.154
Supply F 0.090 0.140 0.046 0.146 0.019 0.113
3.4 FEERRA

XK SRS A B 2 i, HAEER X R . AR HUK & 7
ool A kb TSRk 2 2956 TAV AR o 7K BEIRAT Bl ad R 28 B 43 2 %o
TN sk, K AL PR AR AL RS TT ROY N D 8 Ll R o,
TR G R AR RO 2T B RE MK o AR SO 1 R B R VYAl LA DA 7K B8 5RE R 17 3 ol
sk, AH Leontief B ML HF RN AR, S MHRRH I — 220594
RS AT R K, MR BRI, Mo 55 K SR B 10

IKGEIRBEN T H 3
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#* 3-9
H Hh (] 45 FH i A5 H S
PN TR 1 .. 1] .. |n Mt | T it
1 X11 X1, Y1 Xl
E':; IEﬂ | le Xj Y| XI
BTN
n Xnn | Xn. Yn Xn
=it | xa X; Xon Y X
v’ VAN
Iﬁ }\ﬁ” X1 X; Xn | X
1 W,
H K i
= n o | Wy
it Wi | W, W,

H4E Leontief FUAHOCHES, S AT LARIRN:
X=(1-A"Y

X FREFEH, Y RREE W, (1-A) R R BHRTEE, WA

ERERBOEME . & AT HBEN Q) MIAAT /K ER LAR RN
W = QX
5 e B RE—, L5 N:

W=QX=Q(I-A)"Y

AT BRI AR, QU - A) I VB AU VR R, B2
R, BN K R . KR BREA . 7R R,
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(1) HErTFE:

Z =maxY"

(1-AY)xY' =X
yt>y?

Xt< X0

Wt =tht
wWt<w?

EEMARITRE, AR I RE (BI85 2R HUE R 5 2% R
NEFHD B VERZTHBIR T 0 R, BTl G BN TR
0 SF o XA F) BER WIAE A RIKBHIR A7 56T, Preik 2Ry ack
A7 IRIEXHEERS, Ha—DNLARKRBAKIRE Tk (RIERTRD .
() FERMAUFEAE Ry (AL AZTTMLSLTTAD

%+ 3-10

DemandA DemandB DemandC DemandD DemandE DemandF

21.9 14.9 9.1 19.9 .77 20.0

3.5 KFEFRELZAIRE

R AR X 3z 5 2 RK X ) 2 TRRAS, A FR IS S A . A A K
ARSEINEAE i, MR T AN FIFZK SRR A . 5 RS SARIT &, 2 KA
Bl RNy, A2 RAESEA, HIiE— A B AUK R 8 By, Al
(CELVNIS Y b N E D ) e b LW R SR S0 Y5 % NI WY B N5 2 v
AC3LTTKD - BRI R PR

*® 311
iZ/KEA Demand A DemandB DemandC DemandD DemandE Demand F
SupplyA 135 18.1 18.1 10.8 123 22.7
SupplyB 13.6 17 21.8 195 31.6 5.5
SupplyC 19.7 22.7 19.2 19.0 19.8 29.8
SupplyD 28.2 15.1 18.6 3.5 19.1 13.9
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SupplyE 28.0 25.7 18.7 34.2 18.2 37.4
SupplyF 29.4 28.2 23.4 38,5 31.3 34.2
Dummy
21.9 14.9 9.1 19.9 7.8 20.0
supply

B Cij Ron M i HAE j B AL ARRR (L3277 K) /K BEAS, X s i 1
£ J HORKIE R, SiRos | X FrRe N K rI A KBTS R, Do j X
Pl KIS R SRR S R R R

*3-12
ik 1 |G v | @R m fiten &
Cij Cij Cim | S

a1

Xij Xy X1im
fhes i Cit Cij Cim Si

‘. " ‘"
45 n Cn1 an Chm Sh

. . -
oK & D1 D; D

Rl AR H AR ek HON -

minW :iicijxij

i=1 j=1

FEVKRIERE A, i 2 SO IX B K Fa R TRk S, Hpr
RE T C A 7K B RZ R AE ORIIE B 5 75 3K A e (145 (0 T A F K BEUE &, RIZ0 3R
B IR DL R RE SRR PR . M2 AT LR IR N :

BARIR: S X, =S, =120, BIA i HUE A S BRI 10 B4 B
j=L
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i H A A TR P K g
BRAK: X, =Dy, J=L 2, B FAKHERIEA: | MoK A RRN

b R P R R AR K B B
el b, KBHE RS Ry

minW =Zn:icijxij

i=1 j=1

s.t. Xij :Dj, j=12,...,.m

Xij >0 (i=12,..,n;j=12,..,m)

12 7] FUR] DL S A P 32 A R 2B R T SR A B RS S AR AR 5 2R« A SCad i f
Lingo B AFXf iR AR AR JHEAT SR

3.6 LRI

#* 3-13

Demand A DemandB DemandC DemandD DemandE Demand F

Supply A 348.629 78.682 0 67.857 37.186 0
Supply B 0 0 0 0 0 32.764
Supply C 0 24.404 0 0 0 0
Supply D 0 0 0 19.863 0 19.736
Supply E 0 0 232.66 0 0 0
Supply F 0 0 16.358 0 0 0
Supply G

(dummy 0 0 3.77 0 13.86 0
supply)
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: SupplyA ) 7R, Wb, WiFS. VLPH. #REE, SupplyB AAZE. BEIL, SupplyC Ay Ptk
JEBVRIX, SupplyD VL4, SupplyE AP EAIX, SupplyF JHisE4ET /K H A X . DemandA
ANRE, b5, WEE. WAk, (U4, DemandB NILIPE4, DemandC A& pH T H Hilt, DemandD
N BT, DemandE A5i/M4, DemandF NiL T4

RAE g AE L R, EFERECTT o8 R e WImE. 1078, tRiE X
K, dbat. ARG, b, W A XS 348. 629 12105 KK, MArHEATRE S 1
OB MM GE . BT XS 78. 682 123775 KK, RIBT N FaH- 3 16 X
12 24. 404 A7 77 K 7K PAH A& 75 3K o Ll it = 5 H R 0 P 3Rz 232. 66 {207 5K
K, METEERE 16. 358 125K, 3. 1T AL T K FE RN 2. FilgmifTE
RIEE AR Wb, WiEE . VP, AR XPEHE 67. 857 (LK, TLIMVE TR
19. 863 AL L7 KEH o T A~ Widb. WIRg. YL7E. fRE A XA 37. 186 125%
TG TN, R RERATFREGD 13.86 127K, H)a, LTH
MG BERYTIRAD 32. 764 /45175 K, YL TRAC 19. 736 /450.77K, LLEE|
AR LS R

M. KBFFERERTSRE

4.1 [B)FE

B I (] HERS , BES A K BIRF R B G Ea RAR. —H
AR A, BRSO RIMA N RACECE TS B, I, AT 1K B
FCR)Eh AL . LAAERCT i, AR SR 45 BT ik TR G ol 5 22 B i o5 I 1) 42
AR AR, Sl 59, AT AT A A AEAROR LR AT R A B ZK BRI B
0L ARBETIIAE, MRS =807 WA E R HE, W] LS BRR PRI [A) 32 4k e
TR AT %

4.2 IKERBHAETH

4.2.1 [FKE

IKERIEALLE, BIK B & E B @ N B TR HhRKFIRE L LT
KBV E . TR /K K BRI S 8T MR /K E R8N, R 5] E /K 5JR

e EAR . TS EEF UK RIS R, Wi KR SRk,
R KI R ZR, BEATARSCBN AT .

BT RO R KA [ € 1, — B SR el B AR A M KGR
AR —ANIEZS 70 A, Bl

rain, ~ N(u,o°)

W T HSERIBME ST AR, BRI AT IR AR I (B AT Z2 kA0, BRI

9 PEEZRGR
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PRI X =2 rain,
FEAT % 32=Ti_1i(raim_i_>z)2

FAET AR AR, Rl

E(X) = E Yo rainy )= 2 Y E(rainy ) =t

E(S?) = E[_I_i_li(rainT_i -X)*]=0°

FIF matlab FEAT4fE, 7 LASKRAFIEET 2004~2016 4 1°F 3 FF ™ & DA FE
A2, HERN.

X=500.23, S®=99.93

BRI Ay -b 5¢ 1 [ i B IR A N(500.23, 99.93) R IEAS 70 A1 » AT LA I BEAS 35118
FIREA T 22 RN S T AR S LEE R PR e RO B RS 40 A 2 did 1, IR
—ANFENLEFE, 8 matlab 5 AR SRBEN & AT, HERIT:

K 4-1

650

(Y
600 | Bz
i3

550 T

500

LIMIm

= 450

I T B

400 r

350

300

250

L\\\x.
15
AR A

10 BIgHR, sk, M4, & TIWH/KSEFRBRRRZ—RI/KEZGRERmZLT].
SRR YRS, 2004, 19(3) :279-284
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4.2.2 /K C(surface water)
HFRKEFEAR K, PFERERIE. Rkl DL Smun R FE T,

S¢(t) =4, +BS; (=D + yrain(t) +¢

*4-1
Variable Coefficient Std. Error t-Statistic Prob.
C -3.834847 3.767323 -1.017924 0.3353
SURFACE(-1) -0.062260 0.211322 -0.294623 0.7750
RAIN 0.027871 0.006678 4.173435*** 0.0024

e *, *, o RIARAE 10%, 5%, 1%H)%EMKT TR,

Horb, BHECAE, By NEHON, S, (t-1) N tFHT—FHFRKE, rainlt) N

RN E. BRI, JERHEREN RN Imm, &SRk E
Eiik 0.028 125275 K, B —EIMEROK BRI IN 1 ALK, & BN —FHiRK
N 0.06 235K BFHT—SKEE N, KRG, AEEKEMEH
IR BT LK, SECN R K EM LD . B, JEmEinR
IKESH—FHRKERRIER R SFEFERERIELER AR,

4.2.3 #F7/K C(underground water)

R ACRIE T AT OK . RVKEE . L EKZE . BRIAT DA | [ A5
RORTRIN T — B BUIh N KB &

S,(t) =, + S, (t-1) +a,rain(t) + ¢,

*4-2
Variable Coefficient Std. Error t-Statistic Prob.
C 12.41222 4.923271 2.521134** 0.0327
UNDERGROUND(-1) -0.227672 0.229823 -0.990642 0.3477
RAIN 0.024746 0.006978 3.546307*** 0.0063

e *, %, e RIACGRAE 10%, 5%, 1%F)REMKTF TR,

Horb, BBINTEDNUE, o, AHEEDL, S, (t-1) 8 t FEiT—FHh KR,
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rain(t) vt 4 (1) P &

MR AR, b TN RN Iom, 2 SECLRHTHF KBRS N 0. 025
ACSLTTHK, B —FH N KERH N 1 ALS2T7K, 3BT —FEH N /KE TR 0. 23
CSLT7 K. HTHT—SEKERG I, AWM. I KR Bk, SECN —Fl T
IKBELE D o AL, JERUT SR T KE ST — S FAKERURIER R . 5FER
BRIEH KR

4.2.4 RALgG EREL

A matlab 55 eviews ZEH A, Al LAAFEIRK 15 4 A 1R K 5 1T 7K & 1 350
gk, W EpR:

UNDERGROUNF SURFACEF
26 16
24 M M 144 M M
124
22
104
20
8|
6
16— =T T T _ T T T T T T T T e U B R R
2014 2016 2018 2020 2022 2024 2026 2028 2030 2014 2016 2018 2020 2022 2024 2026 2028 2030

bW Z AL R T RK B IR S R, BN K S E A — K B
PEA ST H], R, TR K Ry

4-3

WATER
22
20 | —
18 | |
16 o
14 | N
11 ]
10 1

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
FEIU R — Mg ERASRAL ST T /K E N EE R, FAR KARE b 5 [ & AH
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Ky WA AT L

4.3 IKFTHRMFREN

R B R R, KB AT VRS =BT, R ES TS AR EE)
PARAETE BT o X =ANERITRE AN, DI 2Rt AT o0 pr. DRk, ASC
FUX = MR B 0TE, BT e RS EREUE R R, ] Eviews
BEATENE, BRI E SR RA A, mblis.

4.3.1 fNVFK

P K R RARK—EB I FE R B TR K i /s EREAR & S EY,
i S AR R B K B R . SESEUE], A 5 7 BRI 5 ARk 7K EAH
Ko BAh, A HFEN BRI, AGRIEFOKBIEER) BT, Rk, FATTAT e
1B E AV KA S S5 AR T AR . N 5 B RO A R WL S & oK
Bt SRR K AT AR TR O -

D, (t) = 6, + 6,Land, + 6,AE, +6,POP,

Mo, DRt tE A AR, Do AHHON, Land FEA AHERT

1, CAPITAL N R\ HEEN IR E AU, REMHEERAN . @
AT 2004 3] 2016 FERIEHE R, SR ERA:

* 4-3
Variable Coefficient Std. Error t-Statistic Prob.
C -2.072002 2.475419 -0.837031 0.4242
AREA 0.006372 0.007235 0.880691 0.4014
STRUCTURE 9.664877 3.242789 2.980421** 0.0154
CAPITAL 0.000176 5.78E-05 3.035926** 0.0141

v R SRR I B E KT, HoHpsexSig<0. 01, *%Sig<0.05, * Sig0.
BRI, bR A REM ARSI —T AW, 2S8H/KER 63 7

LTI K, F— bk N O BRI 1%, 2 5 3EE N 9.66 123777 K 7 K.

Ak, B2 H—aRWHRENL, R EFIE” & T R, SR T KEX N

11 AL, M3, RIHEIR, SRTRANE, /NG, bt DAL K RE i B8 3K 5 PR Bt et 72 LT

R R KR K L, 2017 (08) @ 24-27.
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MR 176 J35T5K. ER, B, ARkl A ST, PURAE B
BOE B IE SR . BB NOL, HARR SRS EZ (8 B 8 R 2 AAEN .

4.3.1 TOLHK
H IR A, Tl 8 004 7 s 80 B T kAT 2R
Y =K“(AL)"W”

FAE ST At 2 ] 5 B e s AN BEAC &, AR DL Tl Aol B A7 A b
H, WHKKIFERA:

1 B _a
D, (t) = En(t)" [ACt)L(®)] " 1(t) 7

Hor, Di(D) fR3R AR TAL KRR, AQLEARZE tAFImT ISk
BHLATT, En (O 83 CERBIELLE T A8 AL, 10083 t SRR
SRk S R AR B LT SR R AT, Tl AU b Tl
for 5, T Toll PR AR, T 44 £ W B 2, Tl AR D
PRI, BT RARIE AR Tl FH /K B 558 — Pl A L 0 DA_E kAl B 3
A4t 2 [ P R .

FONITRE, St 1997 425 2016 4FHUHE, [H1VTHURSMHT 45 Rl F ekt

*4-4
Variable Coefficient Std. Error t-Statistic Prob.
C -3.559096 8.790309 -0.404889 0.6950
QPOP 44.66353 27.31275 1.635263 0.1364
WENTERPRISE 0.889962 2.702999 0.329250 0.7495
WINVESTMENT -2.101339 3.459734 -0.607370 0.5586

LR, AR ks N ORI 1L T AN, DK ES
H4N 44.66 13277 K, AUELLL BTV A s B n 1 754, Tl AK &2
BN 0.89 AZSLTK, At [ B B AN 1 75440t MK ERE 2 U8
b 2142577, Bt FEE R LB IR, XA R . AR
A, TR AR, T R/KES S =l A H L B L E Tl A sk
bk &, Hastha e 5= I Bsx LR &

432 JERHK
AR 4 AR B ' S5 6 3 T 8 R FH 7K 7 SR B2 i R 250 9013, AT vT DABE JB IR AR TS

12 SkpRR, EfE4. HREEEE RS T HKS&LFEBKKXERIT]. PEAD « &
FHEHEE, 2014, 24(5):116-123.

13 PRERL, PRE T, ZK 2. ST & I K A sREZ A [ R AT 72 LT ). AKRIZE5F, 2005
(06) :25-26+68+73
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/KRS N O U & RIE Sk PR o . S8 i e e AR Bl 3is
JE BV TR, R K TR R &K . Blndb i 2004 45 RE 32 /KF
M 13425 G LT3 2016 4F 48883 yi, SUL[EINS, 3R /K E M 2004 4 12.91 12
ST OK ik E] 2016 4 17.8 140K . HAIE T B R IR K EH 2R R

AR AR TS K AT AR A

Dy (t) =y, + 7,QPOP(t) + » WGDP(t) + y,WC(t) + ¢,

Horf, D RonfE t S RAKE &, y, AHEHON, QPOP AARERFET A

1, WGDP Az e X A=, WC NI /a2 k-F. B E i
1997 “F 3| 2016 FH I KL, 5 R EIRN:

* 45
Variable Coefficient Std. Error t-Statistic Prob.
C 10.31395 4.145802 2.487807** 0.0345
WGDP 1.307790 2.942593 0.444434 0.6672
QPOP 1.560529 2.927851 0.532995 0.6069
WCONSUM_LEVEL 0.145485 1.204404 0.120794 0.9065

VE: R SRR S B K, HiseekSig<0. 01, *£Sig<0. 05, * Sigo.

R, AP I —idon, 2 SBUHKER N 1. 31 1257
iR, EREAANOEEIN—T AN, 2 FBHKERN 1. 56 137057k, b,
J& BRI KR I — T, & REHKER N 0. 14 125277k HitE kK, 1t
REFR. N, FERIE K5 ERAKE 2 IEMHRE.

4.4 RGEIRHL

RV FKFER: 0 TACRHIE , KRR AL 2 > Bt A, BRIk A
WA ELEH . R AR [ TS IR S, A SCR RIS N e T
B A HREN U ) BOE AR A T SRR TR K& . (A A A& B SO ST
KRR KE AR, HAR R+ 2 E RS R AT B s
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IR G e A 73 P AR 2R
4-4

AWF

7.2

6.8
6.4 ™

6.0 —

5.2

. HHHH

\ T T T T T \ T T T
2014 2016 2018 2020 2022 2024 2026 2028 2030

HI T b TT R T A R b bR, it R R T AR LR AR b ALY N T S 246 o
AR LR FRRERE T AR L AR Ml N T RS BRI AR Y T 7K R 17 DU BE S AR
TAVAHAKTR: BEEHSAE, T EEZEE N, wiik N S AR BA By
PR, A% PR KB S E 2 SN o (EER T SR QB BE T T B0 A A 5 TR B AR
%, SEEARKEDZ TRES:

K 4-5
WATERF
4.4

4.0 1 _
3.6
3.2 1
2.8

. || '®

T T T T T T T T T T
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

AEFRKER: 0TI EAEAN D SUERUBR B AT LUK B RE A 3T .

33



KGRI PO Y

WRAE ESCR R RAK I @R &5 R, rTBMSRIRR 16 A A MAKER K. H
?ADWﬁAM%ﬁE%ﬁmmﬁX VBN (R 4-5) , XFERE ETHESW
REA RN R AR -

Kl 4-6

WATERF
25

24

23 -

22

21

20

19

18

17 -
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

M 2016 1) 18 1257 752K, B 2030 (M FiE 25 145075 K, /KEIFER S =M 7
2 {52 %, e LA I 100 ZR 38 6 Bl B2 7 SR ) S /MRS o IE 2R Sl 7R SR K,
R F AR ERN G WA L N | =N AL

45 RkE0O

W LR A KIS 5 FoRINE, A DA 2IIE AT 2 2030 4719 F Kk 4L
&, ARK 15 R HIKE BT ARIR N

K 4-7

L B R 8 R

Ln

0
2017 2018 201% 2020 2021 2022 2023 2024 2025 2026 2027 2028 2025 2030

nHNE srEEE
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T B s A R I, AE R A KR T 2019 G BT 20.62 /257 5K, X
T 2020 B [% % 10.90 123775k, M 2020 & 2024, FH/K Bk a3 B2 2218 F R A,
{HTF 2025 FP&EZ 5.52 {257 75K, M 2025 F 2027 4F 1) H 7K B 14 0% 19.70,
T 2028 J/ b2 711 1450 7K, BJEMYEE 2028 %= 2030 A /KR O 2 TR

I HRMES

5.1 FERAREHL
USRI, RARBORBED B a] BeIE LU, B AR FER ) — Bt e), AR
KETRELEZK I 20 TR D T 20 AN [ (R A SR 25568 FH K BB 11 7 5%

M«

D(t) =e 2®D, (t) +e "D, (t) + policy(t) D (t)

K 5-1
20 %
]
18 i l5
| *
16 | /
14 . | A
L:—I 12 | 5]5 F-
5 * \
=101 ;
B L
6 [ —#—T1=-0.1,T2=-0.1 ¥
—#—T1=-0.1,T2=-0.2
4t T1=-0.2T2=0.1
—#—T1=-0.2,T2=-0.2
2020 2022 2024 2026 2028 2030

2 .
2018
A

2016
XK B S i EE A N R AR D S B R H K SR04 . IR LR H, U
MR TR IR AR AR D, B @SB TLT- & —F, JFHII 2
FIEIFEEE AR, HET 2026 £ 2028 E[f], PUKMhZin-F& 3 NF—2% ik,
Al LSS H, T BEE AR B X T K f SR e B e Aoy %, Hitk, 9811
14 &40, D65, T 260 20, Xk, ol K R SH AR S - T rp E R AR 5o

FISEUERF 7T [T, BEUERLEE, 2014, 36 (09) : 1765-1772.
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PRI 75 K R SR B AR RE 2D AR A AN

5.2. ERES WM

Her b, BENERR AR S REET E AR, 1A A2 38 T AR A R IME 5 2 1
IEA . BUERE BT, Jbat i W &AM IE N 500.23,
7772759 99.93 [ IEA M i . N(500.23, 99.93), NI A& AN [F] 43 A A0l &5

K 5-2

25

20T

) TS

1571

10

5 . . .
2016 2018 2020 2022 2024 2026 2028 2030

HIL RIS, J7Z AR 2 2L R /N

7778 50 iF, 2016 £ 2019 F[HH/KE 2 T @, 2019 £ 2021 A/
KEE A TF4,2021 £ 2023 HlA]GLK BRI 2 25 {45777k, 2023 £ 2025
AR A AR R 15 1257 5K 4, 2025 & 2030 HAaE K EFas FFE 2 20 {257

J77ZEN 100 B, JUPRHAERSUKEHE SRR, 2016 & 2030 HiE
FoK BRI SRERENAE KA, BRIREZEE 525 KER, ke ik
20 {231 K
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AIE R, PR BRI .

K 5-3
24 T T
—— {H500.23
72 b —#— FI{H400
F{g&00
20T

18r : !

16 f . 1\‘ 5 i
14| . : 1

127

L T

10r

B -

E‘ -

4 1 1 1 1 1 1
2016 2018 2020 2022 2024 2026 2028 2030

AT, AITE M TR 3318 R i 2 Bk B D .

WE N 400 B, BoKERIKH 4 2017 4, #2810 1257 7K, T E i
MJ& 2026 4F, BRoKEIRR] 7 HEAT 24 (217K, BN BoKE BIRE T FEARH
9y, (B ZHIE R ETHRPRAS, AR a8 2 B I EUK B4 2 B
AR o

(B 9 500 B, Bk & E T IATET 21 /2517 KT 2019 4F, EAKTATE 6 12
SR T 2025 4F, (HEFEZ AR RO, 58 2 58408 2 b TRk
ERRHPIRZS, R 2B AR FPIR SR & R UK E R Z IR
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