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VEE S AR AR X S . (ERRE X, b7 X B 4 S4% kAN, (HKBHE S E =
SONAE T 36%" . “IUHREEE " #E—BE] 7 K BEIERR & 2 P e 25 ) - (AR R B Tk
Fak. KRS, ACTHLX A A PR,  ERH T O AL T H X Al AR 7= (R S B
No TEREBERCISCRE T, A7 M X A RERR AR Fo gt iy T AP, filhn, SfiiilX 2018
CEHERTAR ST AR ELIA 68%, AN 50%. 534h, BT /K R RIG AR KRS A
JE, AETTHAIX 70% R IAR it /K fE4S (Wangetal., 2019)

T EBUR k7 EAEREL T, BONMESCEA BIHRE R R — i, (A E R BHEL
e, HEEBRE CEPLE R E KL (Wangetal., 2019; #%3], 2008) . 4, “)\H” LIk
r A X AR DA ST BRI R A AR T R AR ? AR A TIX AR B AR A
5 BRI R ? MR XA W] e ABUR SRR HE RS 0%, TVARRHh X A W] e AL X SRA 7 1
VEERL T2 ANFEHEST FARMHR T 2 AR ANS R B R? REEMR L) LI mR £ 52 T
—EEE S (il Heetal., 2015; Boyleetal., 2014; Zhangetal., 2006; XIJj. iE[a5H, 2006) ,
(BT BAE GORIE R, BEATREFHRIZF LA E . JRTAT, R AR e i RO T e [ il
A ERAE SR A o SR

YTk, ACHEEERREHRAITT 6 BRI, KSR ZRESdE, f#Hd < \1” 1
SARA A R G A B, ARV RIS A e, I BT S BRI &,
FEMIERE AT B MK SRR EOIRGL. OB MR FH RIS B AN
SATHIGREEA BT (FIREMR, AT B SR BRAR BT A R A 4

= N\R” RUORAPEALTER R SR AR R BUR E = AT

TEAF Y He F S A A 1 — TR T
F7 B AR AR E AL M DCHT R R A
XTS5 BRI 2 .

(—) HIERIERIAR

ARSI TS 32k A 7 FIBALE 2004 A1 2016 S REMIPEC A SRR A A, BIp Ry
IKEIAZE (NCWRS) o EE D 1P EACT 3 MR 6 MEtr: WRmRIRim L, SR
BN RS BRIGANLTE, DURIDRIREL 7. TSRS B A RERMEIREA, SR
T )RR . B, AN B TEE B IATEX 5 AT 4 28 KRR RIS, K EER
R KBTI LRI, KRR S5, TERASRI NI 2 B3 AR TBUX
B, WEMEPREZATEIXBENER 2 2 G 7K 5 Bda, WEEANETRI S GE. 754D
BEHLIZEE 4 MTEU . 2004 FFAEIERTE 6 4 (XD 50 N (XL ) 400 M, 7E 2016 4K
BERET, HTERMEANKRE T I A VAFEANERNIEE, AR RS0 R 398 4.

FRYE T B, EREEERIE A, ik O\
wfu . RIS &Ja, T

CHFERE,  (PESHHEL 2019)
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N T FRREBRAL BT AR S, SR S BEE T 1990—2016 4 P44 HE BB R G 1 40
AN SRIRAOMDS IR, BEMRVERE A “TRIR” A i WAk, b, TR EEFRHERAUK
Wils CEFENIEGE . MUt 22 MBI g, FESE) , “WiR” EEET KRR
T (LRSS, Hh EEE. MRS WEROE. RS o BRORIES NEUR (ST
AT BORFEET D AR GRS AHERARUKE RIS B3,

B T HTHERE T SRR, R RIS N ARIEEAE 1995 4. 2004 4F 2015 FAF K BRI
VEBREAE. BRI, HUE. AD. 53070, RERENFE BRI SETORME, I AN T
FEAL TR R R MR G T E B S . AR T B ViR e N T ARIEERESREL
(RHERATE, T — R A IS R 2 D BT BRA AL 1A A3 [ 2

BT —FREEIESS, BRI T G WG b AT R S T st s B2
P, IHEX SRR T 1993—1996 4F. 2002—2005 £E. 2013 —2016 4FJ4FEREA B T2 /R
ERT-E455 (PDSD . PDSI &5 ToK P FEI 5 AT AR AE bR, FEEEiD, (RFHIX
TR (PR TKE], 20200 .

(Z) FEALFHHXER S RS

N VK, LT X R (AR A R ILL N L TR A

H—, RS E RIAWE KRS, BN A 5, RS T K. R
PAEEIEI G R (R D, BRSPS T “ )\ 1.7 JARI 1.8 J37cigK3] “+
T WA 1.6 TG, BKT 5465 N CO\IL” FFUGE] L7 S5 25 SRR, REAKRTAE
WG BT AL R 4.7 J370, FEIHHR KRN 13.2%. AR TR I B (A ah
O\ FHRBERKISAR (29.6%) , ZJEHEKARNE: BT T WA, FEAR SRR
B AGEEN T “\TL” WA, mk 34.3%. AR 2017 4 (R EDKFISEHELS) Mg SR S,
6 MEARY (XD BEBEBIER T 7E RATE G KRAE “ = H” WIIAR] 36.8%, W&mETASCHT5L
H A AE AR A ATIAE R . IXUERT “ T A AR KRS0 B T —ASE B . SEHb A A
TR, B AR AR, AT 70% I REARHA EB A K B, Forb, A T KEEBEAK
W FE LA 67%.

%1 “I\E” SR R A R
- R Bkl (%) AR (%)
PO o X s B0 11X
A\ (1991—1995 4F) 1.8 21.2 78.8 29.6 76.7 222

URKEFEIRRR RN IA LS, FERETISGEIUK S, SRR A A

SRR, ¥ 5EiId Thornton SRS s RECRAR RS U8, SREAUIEREA B AR REKE Sob AR T
FCBELRTH (Thomtonetal., 1997) o fEBIERN b, SRR, RAHEIRHEAEAE R PDST AME, RIEAE
THAETE.
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JLA (1996—2000 4F) 23 37.8 622 13.7 9.8 14.7
+# (2001—2005 4) 4.0 46.3 53.7 17.2 144 20.3
+—3 (2006—2010 4> 3.9 633 36.7 214 383 -2.4
+=# (20112015 4 11.6 76.5 235 343 444 33
R (1991—2015 45) 4.7 61.2 38.8 132 252 3.9

TE: BGECHTEA 2015 AR

= REBHIEB ISR BTG, B2 I DORTRHESRISIHE B A
d DI FARIRK, T LB SRS HHG IR B N R s e . WR 2 I E,  “\1”
LIOKI) 25 £REL, ~PRIRHE AT 24 A%NIFEAR 3RS T WG RERI B, 1 HBUR PSR 5t
FIRPEELER] (10.0%) (KT WA SRASFHEREBBE M L] (20.3%) » WESESE, fEak L,
PISERFESRAS I REAB G A FE U R R 0 S, HU T L. AEUR
SRAFHHGREB I B A L L AR S BEAER], T PR E AR RS E RE R B A I LU B E
T e R, G IV .

B=, O\ R, MAESRSHHERERI G I EBARIRE , WBURSRASHT G R0
B WR2 8dEE, “\IL” WA, A 45.7%FN ESAFLHHE s, Horh, 7 49.4% 04
FERSAGIE K SHAM NIRRT R e B st A FE LB 2 s, (H
RS 412% IR R — k. “\F” JIa], A5 18.6% 1A E MBURSR-AF I B e ot (2
For 76 9% IR R SR — ke A “+ 107 WA, C2A 47.7%A FE NBORSRAF Hr i
LTS, R SL1%MA R —K.

%2 O\ DI A B
SRR L] (%)
Sk HiF X
1 il t

o wms Uk | P & R i T &tk 1

mE ok Hk | BE -k Bk | BE -k HK
J\FL (1991—1995 4F) 213 457 494 52 18.6 769 20.1 41.7 489
LI (1996—2000 4F) 243 52.0 44.0 7.0 24.1 68.8 225 47.0 445

+F (2001—2005 ) 28.8 653 412 10.8 354 67.5 253 57.8 452
+—H (2006—2010 4 182 43.0 51.0 9.0 254 59.5 143 329 520
+=H (201120154 | 294 643 403 18.0 477 51.1 193 40.5 44.0
B (1991—2015 4 244 894 8.2 10.0 76.6 564 203 824 347

S0, NI B AT Y], RO R EREARX, EAN I JTS, BN
BB o BEMBRATSEAN, 7 LeRER it rT RE A A, A RE S IRFER SR SEhrrh,
BUFAAEBUR A ZE A S Y m] DR BBt 3sesi . W& 1A, <\ 2 “+1” W), db
T HIX A ZOBER BT AL DX, JUHURE™ )\ TS IE], SR AL X AT RE AR Bt & EL s 78.8%.
SR, 7 ], BURFREE DL 40% K A, SRERIN, #EXEE I T U,
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BUR O R 32 T3, HRBE e (63.3%) @ilid st X5t (36.7%) o« 2| “+—H”
WA, BURBHSREBA 5 Elt—P L8 76.5%. B TEURFBEE KRR, AT\ “)\H” ) “+
T BTG, BURHREE G B TR TS 61.2%.

B, PRI DK, SHrEAR T U BT I AR RO, AR X BB AR R R
BT A AEEER, £ T AW, 52.3%MBUREHISHEBA TR B R BUR, MO BUR IR B LG
BUET 50% (MBI 1D o N “T—H" J5, FRBUFFRERGEGEDR, BB HG g v 8
(11 70.3%, BT “+ 47 BANE], X—HIHE 2k 81.5%. a4 X#sid, SREAKRRIHRTE—HR
TS, 7“7 A CA—A7 ), AR L B T A, (L ZEREAEX N
BT AT N, KRR G (75.7%) mETRER (224%) o Ak, RS TR
KT 2%) , (0 “F—H" DSK/KEBE WA AR o st

100
oT &5 75.7
W s '
wo T 572
w60 523 o 530
tb 50 - [ i 42504
il L
w 297
30 " 224
20 F
10 0006 19
0 I
BT O EUR INEIN KRR KT
HURF B A BB FEX HEH AR

O+# (2001—2005) @ +—H (2006—2010) W +—=F (2011—2015)

Bl TR SRR XS S & RekiRA L

VE: TS A T A R 2005 4 LARTIBURN AL DOBTHERERR I B vh 2 FoldR i o Eees,  priARIrh “ A+
Juli it bR _EAEF 2005 SRR .

FN, AECRIEEBAUKAFER, W A0 JHa, KRBT CRBOREBAR B £ .
VER AL Kt - ORISR TSRS, — ELREE T B A, JOHAE AL JWlTa], e
VERERE T, B E AR R I sk 83.4% (AR 3) o A “NF” JFIRE] “+ 7 Z5HT)
25 SR H, AT XHTHRE R SR $ 5 15 HPI N 61.6%. RN, (HNSEIEEE, HHnERitK
BBOE LRI T EOES ;. SULFER, Fr KB AE N, A I, KRR
BEEER] (55.3%) R [HTERERE KIS (44.7%) , RWITOKBOE (BdEED CRONIEITHIX
FEMLI BN 507 17 o 3 DR WG REL B OK B BN CET I T RE R B ST 3T 4 0 AT LU, 1991 —2015
R 90%IHHEREBL KB T S it . B T RO E B, SHHEE K
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FEHEH T SEEEMAL B 23 KW Es . E A — I s K e b, TR
TIRFEE 5 i (41.6%) , 5515 EEREE SR AN S8 =115 2 EEE (37.4%) FNHHE (9.6%),
LA T 2R A A e T A

%3 “\R” ARHTEER K AT TR
LKA TR WG KRR T
B COHIERL R Hob, ATHURKEL SRR Horh, F T SSERY)
Eef (%) BB (%) e (%) (%)
J\HL (1991—1995 4E) 834 825 16.6 40.8
JUTL (1996—2000 4F) 579 86.5 42.1 220
+H. (2001—2005 4 66.5 86.2 335 339
+—F (2006—2010 4F) 55.6 94.1 444 64.8
+Hi (20112015 4 44.7 923 55.3 465
SR (19912015 4F) 61.6 88.3 384 416

(2) BT R BERRRAT

N LISk, spEA T X EEBRE T RIS E AR CBOR B ARG,  BARMAIITE D
TIN5 T

56, EMEAET AT B AN I SRAE 2 WBGR X AR FH KR B il A, SX P e “ -
TR BRI R . SO, BT AR BRI A B — RE A, A B R
JR L T IR, BN K IR (Wangetal., 2017) o Xfit, 1989 fEESSRE kAT T (5%
FRATTIRAFKFIEA S E R (ER (1989) 73 5) , HEHERRA HKFIE AT A — K
f£55. “ILR” W, ESBRA T OSTt— 2R mRR AR R @Ay (ER (1996)
%>,ﬁ#*ﬁﬁﬁmmﬂ%$@&%Egﬁﬁ,#M%M%ﬁﬁﬁiﬁkmﬂ@&\Mkﬁﬁ&A
JIFES MR LA AT TR AR AR RS . 07 A “A—10” i), HRBufseE 1
NI KR TR AN B T4, o rh SV BN B KR i BT H o XSS
—ERREE FARIE T O\ B A7 BE A E AR SO HORBU R R K (R D .
12 A BRSO AR KR AN AL, 2011 i ol “—5 30 L1 KR
TERHMT A RRE, Rl AR KFWE AR B B d R B T4 o WK 1 aRUEH, “+ =
], JET HB X REAAS R R R R “— . AIRISEEL T i, S “—S5 30 e
FRBEA I NEKRBERHES N, RGN, (AR N R S E AR,
T 5 I S R AT RE A BUR (1R I H AN R, BURSCRRIRFEEEANE

HIR, RABIRECEST “+—107 DORIIN BRI RS AR A — 2§55, 1M B XA
PRI AT BB UM I BUHR S R ) S . <\ A LA IR, MR
FN57 B 2R TRAR FH KRB B (A1 3 AN D7 45 R, AR IXHe 0t (a1 2 St (R D
T HIE], AT IR RAEE . IR AT AT SR AR R S SRR TR 5780
BN S TAEHIEE, T 7 AR FKRMISA TN, S5 “ T DOREAERSEAEN X
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PETT AR T RE I T PR S R ISR (B 2ARSE, 2006; Boyleetal., 2014) o #EXHRTTANE
BRBURNAEAR H KR 0 R R F5 OB LR o (R S BRI B e 715 WU K EE,
K. LT BLR, BURHFAEINR SR A L 05t 4 FH TR H K584, FRERR MUK
IKA TR E AN LI g 5, IXLURT e 23781 1994 4F[EH 20T e M B A DO o 1 B
HEABRAASE . WBUATHIZELI & (RRE5, 2018) o “t+—H” Lok, MEHEALETLIE
WS 5T A S R B AN AR, RBURT R B RE S AR Herh—NRILE,  “R
KRR RISk B b R BUR I TSR REE R (FRZEL, 2015)

WE, U7 R, KBRS T AR R B BER ISR, JUHA ¢
T WAL, TKEERRUREAHE T IR RN . HETT T KRR AAE MO K TR SR ST SRk
RIPJsRIER: (Rogeretal.,, 2015) o FEFHIE “JLf” A “+T” BABETFRE 78—, 25—t 300
AT RCE R BRI DUCTTKEER RGN E ,  BANXELIH A R X Ry, (HEYS [
BRI P ANERSE AR, X e —PHE /KBS 3 T 7~ B (2B 2255, 2003 HIRIFESE, 2013).,

A WAL ESOTTRE TR KRG SORTEI H A, AT BE R X A\ KR
W, TR R, EARSRSEARALIY S XK IR T B EN, SRS T PR A AL,
ML X 1R 7KERIG B X IS AT KB . “ =107 DR, BB RlY
IKBEE I, KA B REIX T /K OG5t o IR Lt ity o [ 1 K FE AR FR A T B SCHF

=\ FERGHMEE R E R BEL T

SN R A HI R G IR AR 2, A EESQIK IR BUIRGL . AR
AR B BTIR SIS, I HOGAAR EE AR AR H G E M R SRR R 2R 1 22 52
PABAT FE AN R ARSI B REAR 5 L A OC R e ANER 3 2 B J LA TH 0 BEA T B 2047 o

(—) KFFRERIRAEF ERTDIRIGFIEER IR 5

VR TN T A KRR SR el HIg S (Turral etal., 20100 o X
IR BEIERLBRIROL AT BE 2 S a0t . — 7T, /K BEUSOBRE SR I, ER skl s —
J7T, K BHERETERHI, TR R R . K BRI BRI S T R B B AR L
ISR A T s

T=p* f(wi)—c(s)*w—v*i (1
(D R, 7w NREBANAEF=FNE, p RP=is,  f(w, D) AEBAR A=k, ok, w
REEBHDKE, (RSO E, ¢ ACRPAEBADKI A, s REOKTIREIFEE (5
TR v ARRBAIEBER IR . Bk, c(s)* w NEEE R AR RSAR, v i AR
58 leAs . AT O\ B AT NIRRT, DR 5 RS o RT AR ),
PR I e PRREIE FH /K B w MR Bt RN 38 SRR oA ) H bR
MV A= R IR — B 5 A4 A



“ONTL” I H AR o R D7 I P R AR R B R A R 48 R £ R S R 3R

p ZAGT c(s) 2)

ow
p af(—f“’) =v 3)

ol

¥ ER () 1 3) A HIXHK IR LS s SRR a1
P () pfoi (5) =% @
Os

pfiw ()+ pfii (s)=0 5)

WA (4> A (5) K, AR K EARER BN & S/K PRSI R TH (6)
A (7 AFR:

w(s) :—ﬁ 5 o (6)
pfwwf;i - pf iw aS
i(s)= S de 7

pf*, =t Os

WL P BRS — ERTRL, £ IR A, B £ >0, f,<0, £.>0, £, <0,
Fonfa= > 0% RIS, AVHRRES,, OB AR c e, H10c/as >0, Kl
DIHEWTHE w(s) <O, BIZEZS & HABSAAAVARIY, FE/K IR Bt )y, BUKI S sA R m, Sl
HEWE K& %

iI'(s) WFFS /£, Vo, T, 555 B Seg i Em B i A o

QIARBER e TGN TR FEBRE, A5 A BERE K AT E R /K B\ S5 A
FERWERRIUN EANCR. B, R EEMH M EBEA, S /K &SR — D A1
HETTHR; BEE e K EAE, IS E SR M EINELE, BARKEEAL, (H
SEHEE M R, M itEm A AK AR P2 U bR DTk AEIXPIAP IR T, A= BREIAE X
S £, >0 durk, ArRUERT(s) <0, IXRUIFEEK TR EFE R IR, BRI .
HE D=5 RIE T /K SRR FEOTEME IR, #EmAF T FISes A .

TR e TP SRR R i Et, AN AREN /K BRI KRE BN &
MAEF=ERRIUN GO R . IIRIERMIAR, —J71H, WIS A r i iE th A, S
FH7K B AT A W T P e i B ik B, 5 77 R 7K Hb X U e e B 7= Y i)
AIRERCT- A (ISR X I R 2 ) 5 AL Sk b X R SR TE 2 A5 2 A0 = [ 2 e v BB AR K

(PREBRK X FIRIERIERR ) « S— 710, BOE K EAAS,  BEINATIEiE s 2

CHEFERREIMER R T RN Hessian AT9IRONIE, B £, f — fi >0 Hlkares, fo—f. f, <0
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IKATFE, PREHKRCR, IR EDIERE “NZKE" , BN K SRR T B K =X E
Yir= i AbR TR (ROSHERE AR B E R RAABREIRT)) « XSG T, A= R 2
TG f,, <0 dE, g (7 KX, w15I(s) >0, RUAFEEKTIEEHFRRE IR, SRR
FEARNFESE N T B R /K SRR SRR X (157K TR BE R, HARSE T /K E st A R T 1

— kR, — N 2RI P K B AT T K e, LR T ARSI Bt e e
AN, TEENERS E BRI SBX AE  eR E AE SRR KR BE R, AT TCVE BRI
R KGR B S A FESRA B A R ) OC R BT DL BT, ASCHR AR UG 1.

HI1: K BEIFRIHOIRGIO A FER TR A B G EE B B IR FE AN E , SRR B I B2 K.

(2) EEEREHSHERTREGIMGENRE

TR R AL A ER SR AN EEATI, WS — N X AR R SR A T LS 78
OIVERR, WA HGHER UGN E, PR, R REB A RN RET R L T R A X A 7 LA
Bt GERIESE, 2013; Boyleetal, 2014) o B G2 BIEEG F BAT AT i oA a5 25
Wi, RIETEFREE, — RIS NI B BT S a2 LB ), 1A bR i), X
PROTTHA BAE TR T BB R A AIAT . (EREEAR I EZEHOIX, K BRI FK BRAAT RO
Rk, B EMEEAALE, AP R A bR T BRI R AR ETHRE. AR,
TEREIR 5% #ﬁ%%mL,mﬁﬁﬁﬁ%ﬁﬁ,ﬁ%ﬂﬁwﬁﬁ%%EM%Mﬁ%,ﬁ%&ﬁEM&%
(LB N REFIAFR A TS . Sk R, 78 O AR R X, RSt i i
IS EEGFORIE, [FJI, BRI BEASACEAR, PR 5 ] Redr A ﬂ@&#m,iﬂﬁﬁﬁ&ﬁ%“%
KRR gL, 20100 o BEFBLEST, ASCHRIBIFURBE 2.

H2: SR AEAE “ R, RHHEEAR Bt 2210 O RERR AR LU AT FE SRR, EE
FAHBZE RIS A SR AT T R IR Bt

(Z) HHEFFHMHHTRREER S ERRIRGAMSENIR

X HIZ G R G120 AT R3OS, ARG R APBRAE IR, +EX BT
% A TSR R, BUN AL SR A5 A ROR X 53 (Zhang et al.,
2006) o FEBEE—REIERAI S EEHEATLED RIS HE G R T RE 0 AR
VEERC O PR (O MRIESE, 2007) o AR BT S S Wb X (R Ao A = LA S, B R BE 5 S
T RO FERE MDA = IR i . HEMRIE B A AE P IR S5, BB TR SR Fy b X o)
WAL TE AR RS, PRUH SR SO 2 Yo i R SR I R I R R (7). i) 5,
2006; FLEER. iREM, 2006) .

SR, ARG R PR B U SR AN 2 ABURTSRASBE IR AR B 1 A DX SRAGHEMR A B3 1) 5 v
REANE . S RIS R RO AL X (R ST RSO AR A 22 . BARIT S, BN AR T
EEAT X A BAHXSZE/N, - DRIMBURF R B0 2% R P R P PR U BE LA X P 0T 55 BURFHRBEAE XI5
R G BTG, Bl O AR P R R . A X AR RS AR A BT A Xk



“ONTL” I H AR o R D7 I P R AR R B R A R 48 R £ R S R 3R

A IR e, AR X BT BRI B EGRM TR LN, HAR TR T A SRR el A IR
SETAERE ] o BRI, P ARAREEE R RSN TR S - DR St 13 5t s R B e /g (ul
71, E[AE, 2006; i, 2016; BT, 2004) o HTAEXEGE ST N, SR ARIAE
CaTp PR SRS AT LA RRn, DA BUR IR S, LR 2 A = B o 34 i
SRS, FET DL ST, ARSCHRHBF UGN 3.

H3: UGS AR D SR SR S0 s SR A B G RS = A s, 2 EAT T FE AN ]
FAE (BURBHEXD) SRAFEEGE M T AN .

(M) FEMREIEFRRGFIEERIRRNXR

—RRME, —MEE AR SZ R S — MR AR R . RS B, A ERA
BRI RA IR — Rl AT TORIFA ST AR B, IMF=AE “BrHn” i “EB R0
(PR, i, 2008; FH3CHE, 20100 5 F—Flu AT BURBR NS, IR~ “BrPNER”
B CHANIR

VEBRAL BT “HrHHR0S” WIRERIN L NPT — R BN, AR X b HE:
— D7 M A X PR i, WURANTEDE, T ) oAt X B0 FoAth A SR it ST, BURFATAL
DXEMRHL TS 2 [A)) “HFHRONL” S ] RRAEEE R B 7R SRR X eI ke, e [E AL HOIX,
AR T SRR =, BURFAIRE X FEE R VT 2 (BAR T “HFH” (T REMERN (Wangetal., 20200 o FHR
Hh,  C“HENRNL” {ERERERT RIS IR . I B AN, B — N AR SRR
—AERIHET A . — T, BURRTE S “BIN” AR B4R, FBUMRERA 7oA Sk
DXCHHE TKEE, AL A5 75 580 AV bt R ] SRAS R K, i el “ R4 g, By
A CBNRINT o BRI, RIS “BINT BUREYE . BUFRCR &2 BIBLR,  RItkrEni Ll
PO X, BURE AR B . B TUL AT, ACSCRR IR 4.

H4: FFEMNBURSRIFEEAL Bt 5 WA X SRAGEA B2 2 A/ “BrNRL

M, &S E. TERIEHEA ST

(—) 1RBIgE

N TR SCHRE B, T BT B A TR A TR RN R . MR RS (f=
1996, 2005, 2016) FFAFREBEIL BT Fa 220 ST ENGE K T U R 5% 1 BEREIR B il s fg —
AR AN TR () o ASOB M FE R B WG RE AR VA AR (),
Y HACY TR BRI R TE (y, >0 I, A TTREMBUR Bk X A5
BEE, My, =1; |/, y, =0, Bk, $eE8 7S SAFRERR T DA T

yit* ::Bxiz+ui+8it (8
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L y, >0
YVi= y”* 9
0, y, <0

(8) R, x, RASOGEREMIN 2 A HIGE R R IR R, A KRR, OF
VEBRORAE. AT AR PR EIREE, B RAHMNITSEL  u, A MR, ¢, RBENLRZEDL

BT R ARG R o8 T s, HACSCHT RS R TR, T LA PR AR AL
5 Logit BB AR AR Probit 158, ASCEBER IR 1EEUERI AR, IR IS TE5 R
VERFAREIEAT IS . TARERE Logit B M) FEASTHVEEHE 3 Fh: A Logit BA!, Logit-RE HALFI
Logit-FE 154!, H T Logit-FE S5 THIT 2> H N5 R e L B SR R IR, ITIE AL
RIFEAIRR, RIASCASK A Logit-FE 822, M TEIR A Logit AS8UR Logit-RE #842 Al H
KRS Logit A4 LogitRE BATREEAT LR A% (R, 2014)

BRI, BT AR B AN S T R 22 K SRR FERE A1
G AFSE, S TEE SR RE S EA T S | AR, AATTIRE G PR P AR S S
ST RA—EUR . BAKIN S, R A2 A B G R R Bt (s R 3, RS sy
Wi PR ZR AR B A b —E . BN, SR As i sl e 1996 4. 2005 A1 2016 4EAT 2
BATHTIGRE AL TN, AR AR K B BRI 7 AT F KA 1995 4. 2004 47A11 2015 4E K .

(2) TEXRBRIER ST

LA F . ACPIERAS RN R B R ot . ST RERE, AEN R
FEBAL TR HBUMRE ALK, WAERGAUCN, REN AL A HIG R, et am
WAEA 1, B, WAER 0 N T A HE AR AR SR AT B e B s R R 22 7, A —20
VAR A AN, B RS BUHE BB R Z R & 5 L X R a2

2R LF . FETASCI ARG, SRR TR AR DL N IU: OKBEERHRRGL. A5
FAA FEZK 5 15 e i S K B R R o TR B, SR AT 3 (B A R K R s CL ™
HHIZ) T TAMAEFRIAR RAESE, BRI B RS m e 1 QA m B A A K 5%
J5ige e BRHIBA R R, K RIS BRI E EIRER 0. @A HERRAM. ASCHA ERERTAR
R B A B R @D A AR RASIARSNI FER IR0 2. A ROAISI4E
WONBST, R BRI 5 RERLT . @R PRSI, AR HE A AR S ot FE b %
VRS AP TRER R, 2R WIAS R B I SR AT

3EFEE . ASWHEHIASEW S RS S AR BIRGL . FZEIE . SURFATFEA ) AL
e WEUHINE, SURZIEFEEI SRR SRR, SRR A R S T2
RHUS I, KRR R B AT = T R8T . 28R, 241 = 1996 4, K
SRS FREAR R 1993 —1995 (T FHREIN THMER R, TR0 NRFEAR BT R A M .
T A TR A T AR ANEE AR, ARBERS TSR R, A9 R BRI AR A

B () UM HAR G T WK 4. WEFRTLEH, 1996 4. 2005 -1 2016 X =414

o
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R 22% A A BTG BT . r IS ARG, ABUMEIG BB (A FE L BIEAIS, R 10%,
V7% FEA L DR R R B . I 2/5 AOREAA FE ISR B LR R 8, 50BA rp =6 7 M X 7K
PRSI0 R o A HEBEREIAR 5 ER S T 0.53, SR EAC G HIX A — DLt A A
DISRASHERE . FEAA PR RAEIIAIRNZI A 037 Jioa (2015 AV, AXIBHHLHERIA 2.45 1.
FHAR RS R TR, 1995 4F, 2004 A1 2015 X =AFFEAN H-FIRFELA 1/3 195

ENIINEAER .. FEAE S E T R =R T R ECPER D, R SRR,
X5 EALT X TRk B AR AT S

#4 TENE N REA ST
AR A U RE ¥ in]ia

WefrRr e

TS AT e Bt FEERSAIGERRT: =1, =0 0.22 041

MRS ABUMFGENR T | NELTHBUTHIER: £=1, 5=0 0.10 0.30

MERGAXFIEERT | NMERTH-XIIGRRSE. &=1, 5=0 0.17 0.37
A

IR R MEKRERGR: =1, 5=0 0.4 0.50

VEWRIIAR S EL IS FEERRIEIAR BB AR g bL ] 0.53 0.39

RSN FRAMSFEAN 570 5 2015 FAEM 0.37 443

Y3755 NI A FHE AL BEBIER (B 245 2.51
P

A AR L FFEARAR 553 77 &5 55 B T 0.29 025

AR LT FNEMERB LU AE: &=1, =0 0.61 0.49

TR FEAREL AR T R84 0.08 1.69

B =T R e rE FEA B =R EeE -0.64 134

(=) BXMDH

FTHEHIRE, EH OKRERGURIL. ORI, TR SR S S5
FER BTSRRI R, 4RI 5,

B RTA RIREAN ALK SRR SRS A, TR SR A P HG e BT A L
Blo SR, KBTS GRS S R TR =L, (H F R0 45 R Bomix it
ERIARE . RIS, KEERE SRR R A3 2 DOFE bt XM ERZREN. 2
A BUFHHREM B S BK SR BRI AR R R AL -

FORk, A REAN AR AN 5 E o 4 A, RS A i R B A LA
NERBE LR, WRABRTWE, BRI G ORI R 2SR A BER O F e
Iai R R I 2 R IE 1% G0 K B2 . USROG, fE58 NI b, R 53%
IR FEA BB BT, TIEA R A ARSI O FErh, A G B B A FE LA S 31.8%
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FHR, BT REAN FEF AR RASAAISON 38 4 H, FFHELR A AR AR B (VA FE B g
R 5 MERER, B RS, MR A HBA T RS RITHE I . BomUNZHER
PRI RGO HE EAP] EE SR AR N RSB B BR A FE L i 1 1% BURF RSO R
W BHIRIBI 2T R AT ZERIMBIX, FERARIAZ Y, R 6.0% KM A BURFHE BT, 1
RN, XA 15.5%, FRESERIERZER R, S RAAIAILT 045
JiToit, FEEWONKIEN, A DCHE eI B A FE LB AN BT, (H 2R RSN 0.45
FTe)aE, AAEKHTHE R R LG B R . F RIS R R iX M Z Rt A B3 .

=S5 IKFFFTERA. EEEREM STk FRH SRR SR PR K &

- GG IR L] (%)
A o B X

IK B AR o

2 23.0 9.4 184

& 204 9.9 147
VERRTAR L

0 53 32 32

(0,0.5) 192 9.0 132

[0.5,1) 255 10.5 212

1 318 13.7 25.1
MERASBZAN 570 ©

[0,0.15) 16.0 6.0 145

[0.15,03) 203 8.8 14.7

[0.3,0.45) 252 83 209

045 LI 27.7 155 18.8
NI Bt EA CE ¢

[0,1) 19.4 7.1 15.0

[1,2) 20.3 7.7 17.0

[2,3) 238 11.0 16.5

3Pk 26.5 14.5 18.4

T OFRAAITE A 2015 SEAZE Y @F RRERER: @ A HKBHIRRESRIL T, AAIREHEX
WG A L BIR AR Z 7 B (FF 10%MIGEHKT B 5 Hb FERERRIIAR 5 EL A 2HI , SR G5t
RIS EEELGI SRAFEUR BB A FE ELGI R4 DO RE L BT OM FE LI ZHIRE R B2 (FE 1% 58T
P LD 5 LR RIS I, SAFTIGRER R (R LU B SASEURHr g RSB KA HE L 4 TR 22 5
FE FE1%INGHAE D o SR ANISBHBIIA N, R SRR BB R A LA R 2 e 2 (T8
5%HIGEHKT D .

B, RITAFEAR RSBt AR

U3 4 4, FFT AT R (A LA
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FHo RBTEWE, NEHREmATEOCHIR A AT RS BB RS R B, AERIR I AR
A, A 71%MN A BURHHE RN, fERm ASHHIARA S, A 14.5%KIN A BUFHHE
WL, F s RR IR Z 574 5% MGtk B2,

BEAh, SEE M T R A BURN TS B SR A A CHE R B ARG R, KL
EANTZIBEATIEARIK R 5 1991 —2015 ££(1) 25 S8, “TPEPRE, fEAHKHHEEMBE IR,
A BORHHEREBI A LA R 28.7%, AR AL DOHHEM BB IR, AT 5.4%10R
ABUFHHERESIR . DI, MR THBUFHHE R B 5 A S A 1 DOFHE RS b
(IR BRARR R BOE R 031, £E 1%MIGEHKF Bl CAGK:, SR ENBUT RN 5 5
WA X SR HTERE R Bt BAT BRI IEAR R E

h HEREEMEERERNERIMREYETERR

(—) FEEYFER

IKBHEFESRIRDL OB st skt B BTIR SR A FE R A WG A BT
R R TS R LR 6. AP RAR R A A AT WG B A A 15 A DORT L B
B, LR S04 R BRI G Logit A AMETH ARSI R, BRltt, ASCRHR S Logit BALKIfL T
SRAE RN ASER (1A 1R 3) 5 AR A B A AT BURF IS EB R B, LR A5
B4R DR Logit-RE AT R BN, IRIEASSORs Logit-RE FEAL Kk T4 R Ay HE ]
JFZER (2D .

ME 6 1T, FRIAR LR ERRAELE 1% KT EREANE, LU SRR
Beaf, AILMEGE—B . R0, BERIRIER 6 IETHAER I E.

LA RAG SR AN AT A A 73 BT %70, R 1~3 MERE, KBRS
BALE, RUPBE RS, KGRSO R A HiG B 5oa B8, N i
1 AR KK R SRRDUN A R TR REI IS B2 IS Al e S BB MBS A R, 2B e Bl
1~3 YA VKB R SR HAC R S AR AR . WK 3 FTLCEH,  “/\14” Wik
JTIX AR BB K B A, 2 R TG RE PRI S LE R NS, KRR
FEEIL TGS, B T WIE], R KRR St O 1 50%. BSCIBER TR
W1, BEEIS T AHERS,  BURPO S KBRS S I BTN, AT, SR 7T DIE— e B

WEVEEZRAY AR . R, 2B DA 1996 S NNHHRZH, 43R E T 2005 G401 2016 457K B & 55
AR A HIN,

[IH 1SRRI, KRR BRI A R A G AR V2 A A - R R A T
o TEHABSKAEAZIIERL T, 5 1996 FF/K PR IOR FEAHLL, 2016 4 /K BHFHRI SRV HE3RAF 8
SEREAL T AT REME SN 11.3% . X Ut A S ALK Bt 02 5 o) 5 SR AL AT AR L, 7ERTHY
TIKHEEAR 55 7 L S N 3, KRR B, A T RS RAS H EEAR B . XSS R T
fBeidt 1o
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515 2 FIENA 3 ISR TR, TEHABZRAAVERIER T, 5 1996 /KGRI FEAELL, 2016
K BRI AT R FEBSURSRAS TG B B3 (P Be T 2230 10.5%,  (H A DX SRAG T HEBE AR B2 11
AIREMESA RN XU AR BEIER BRI FE A2 75 ANBUR RS B G HER 1L 55 (R b 2 44 1)
AR T AR, TR RS AR X RSB B R e o A it SRS, MR 1M
F 3 AIAL, BEEM R, BURBO T EACT ORISR 1 R B, SUREIR, K
T FRHTIGRERE I BT G LU B BT, IR R AR B Bt A AR LR BURHERNIY . IX— S5 R —
AU B K BT RO IRDU AN FESRA B SR B (IR MR S5 B0t G

2. A B EAEIT A E R T A AR %h. [T 1 G RER, EHA AR R
N, HEMIAR SR, HITRPAIE. XU O AR IRERLE, A FESAS R R R i T e
K, X —GERAMIIE T BT BA “ A M 2.

ST EMAE, BRI & A R A U B O S R B A B R g, Ho,
S A A A A DXL A SR S K (B0 2 e 3 f4E R EoR, fEHAR S ARG R,
20 RS OB AR A B30 0.1, A FEBURT A B G R L B T T REVERS N 0.6%,  TIAS
JE A X SRAG T HEER A TR R T REPERE N 1.8%. FHULAT L, TV RBURFIEZALIX, BRI T )
ANER HFE” 5 A B KGR S AR B — e B AR AP s AT 35t . S R M5 R IE
Wiz 2 SR RTSIERIRRE, ERRE “TF5” MM /K IR ] SRIg M — s s, SR A
IXHE T EIX Lty BB B G AT

3. L3 AT R R RAT A B R G A A ROt e, [IH 2 AR EOR, MRA
BIAUINANRZE; TEA 3 RN, MRABNEE, HI7RIE. XRS5 &t
oA A A X SRAFHTHE R VG W IR IR, T A 2 5 IBURF SR A B AR B0 Ve 03
S AEAIEUL 3 SR ATATISIRN, ZIELH, fELTF RN, X R =R
SR, WBUR BT BATUE RT3, R O RN 1 X 4 5 5% AR o

15 2 (R EoR, ASRHImAEE, Bormvik; [E 3 MZRER, AXHHmAAA R,
X B IR SN 2 A UM B 7 B MR MR, (HR AN R A X T
VLR A AR IEAnB 3 SR N ATETCIR N, AR PRSI LT 1 X EA B R A b A =
U, TEIX G X A TR 0E vT RESRAF R m B e, DRI S TR A PR S (R B A PRl o
(FBURFA) T X L X 50, TR S SO+ X 5 /R TR, ALk e 7 A
AR A R U5 o

4R EFOETER K6 MIRIE 1 SR, FARTT =41 RRECrEEE, HjmAE,
RUPKIT AL, N ESAPHIG R 1 Re /N R I0E, FEARRM=FKMT
FARECTERA PR A BUMHT AR TG W5, (EN A e S L OB i v G
FZIEFEM. PRERRALE, M MHX KT E0KE, REEAEX 3 CiaE i LUR BB R,
PR A REIERANH 25 T, AR X AR R R K. A SRR, AR ST R8N
B3, BRSBTS A G R ot
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1 AR 3 255 7R, 2005 SRR AL REEE, HI7mAf. 2016 R4 AR
P BURBHG HEB A T B B (B3 2) , (XA PR A 4k X e v 228 6
s RN 3) o ARSCER =3B BURMTR I, 2005 AR E S8 T A B2, A4 X 1)
TR JIPEAK. 2016 SFFURIYT “T =117 DIk, BUNFRIHESKFHR T S, A NBUR RIS
W2 . Ay AR R 45 FROVBURAET IR B 1 —ESCkF . (HRRTCHIBERITIEANRE M
FE 2016 VG HE AL A HE AL IX SRAF BTG REE AL 5T A E S s, X R EE— 0.

*6 HERBENMEERL S NERAIER Logit REURITHER
FEAHTEERBE SEMABUNFGENR Y RO A DO 5
AR JRA Logit F57 Logit-RE 7 JRA Logit F7
=104 1 [0 2 =)= 3
KidfreAr

TK RIS T AR -0.037 -0.057 -0.022
0.043) (0.046) (0.035)

IK GRS HEL X 2005 4 0.031 0.030 0.028
0.063) 0.057) (0.054)

IKGERATHRIEL X 2016 4 0.113™ 0.105* 0.073
0.052) (0.050) (0.049)

FERETTARA 5 b 0.199"* 0.064™ 0.178™*
(0.038) (0.026) (0.037)

RIS 0.023 0.004 0.045°
0.023) 0.015) (0.028)

PN A 0.005 0.007" -0.003
(0.004) (0.003) (0.005)

P

B eI VA | cE At A 0.033 0.007 0.001
(0.056) (0.037) (0.055)

MR AP 0.001 0.004 0.015
0.031) (0.023) 0.031)

SRR R R 0.003 -0.001 -0.000
(0.007) (0.005) (0.007)

VY —— 0.019" 0.001 0.015"
0.010) (0.007) (0.009)

TR

2005 4 -0.093" 0.019 -0.114™
0.039) (0.022) (0.039)
2016 4 -0.022 0.070™ -0.130™

0.043) (0.028) (0.040)
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MENIE 1194 1194 1194
LRG0 E 7926 60.69" 74.03™*

VE: ORI PERAbR0, THEREL @ # e 3RIRKAE 10%. 5% 1%HZH KT ERE. O
SRR E I RS HELR
(D) FBMEE

LA TR AAE T Ty ko A TSR T4 R AR, EF SRR 1~3 h AR E 11
U, BSUHTEBRCEHE Probit A E T HEAT (T, JF S RME DA M fh 25 R 7. TR Probit
R F= BTGP, RIVE S Probit BAUH Probit-RE #5244, HARK AR A Probit BALE &
Probit-RE A 75 2T LR fai.

R AR B R AT B L BRI 2 A AL DR R L P I, LR ARSI 45 R B
7RG Probit BT RN R, PRI 7 VAR 1R E Probit BAL kT4 (=1 4 =]
IH6) ;PR R RS A BUHT RGN, LR RS04 R 7R Probit-RE BLAYIfl 1
SERTENA R, Bk 7 RICHR T Probit-RE ARG R (JHF 5) .

=7 T AR RIS IN AR
FER AR R ABUNHIGENR RO A DO
AFE LR V&4 Probit 1574 Probit-RE 1574 V&4 Probit 1574
=)= 4 [l 5 [E1H 6
KR &

TR A R -0.039 -0.052 -0.027
(0.042) (0.039) (0.036)

IR TEHRIH X 2005 4F 0.034 0.026 0.032
0.061) (0.050) (0.053)

IR IR IEEL X 2016 4F 0.115™ 0.101™ 0.075
(0.052) (0.045) 0.048)

TR TAR & E 0.200"" 0.065™ 0.175™*
(0.036) (0.026) 0.035)

AR 0.025 0.003 0.055™
0.025) 0.017) 0.027)

AR 0.005 0.008" -0.002
(0.004) (0.003) (0.004)

P e el e

ALIE 1194 1194 1194

FLRTER T 80.62" 61.86™ 75.94°*

T OBRAICRIGE AR, ARREG @F, A iU CRIE 10%. 5% M1 %ISR ERE. G
FE ST RN R R AR, @ I ARAE 6, MTRBIR, BAHRSEhHER.
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[EH 4~6 LR ER, FURERCIMALE 1%M50H K EREANE, RPSAMER A S
WIS FEONEBENE, [IH 4~6 MIZERRH, A SERARR A IR0 J7 [ AL 2 1 R [a]
FEERFEA 3, RIS R B R

2RBEF BT SCRBAME T TESS, BB AR A IO [ 45 R 7 B R
BRI OGRS B 2, IRTCERNE, BEAERT 1~3 Il b, SO0 S O %
PRIV RIAT T B, (EBEMERDA, A OAT BEREA PR FEERE AR S R AR A bl e e . sz
B b, SRR 20 A It S o I A A T B A . 5 R — P 7 =R FEA L, 7EBE
ﬁ%?%@%&ﬁ%ﬁ%@%%ﬁﬁ,%ﬂ%&ﬁﬁﬁﬁﬁTﬁﬁﬁﬁﬁﬁ%<Uam,mW)o@
Uk, ZEHLEREE 7~9 i, RN RS RE R, 26 A N K. 275 EE R KE
M&ﬁ%?ﬁ%ﬁ3Aﬁ%%ﬁaﬁﬁ@%ﬁﬁ%%ﬁﬁ,ﬁ%ﬁﬁ%uﬁﬂ%ﬁ%ﬂ&&ﬁﬂ?%
VEBRIIRFE . B B R G R 2 8.

MEATTLUE R, FEBAARRLT, RIS e T et ok . A iR s (45
RGFEAERNAZE RIEAR T, FHIGIESE T bS5 R AR .

%3 BT EEMNREMRIER
SEA TR BT SEMABUNHIGERER Y. RO A DOH ot
R4 Logit 15574 Logit-RE 1574 184 Logit 157!
513 7 EJEK] EIEE)
R R
IR B -0.038 -0.061 -0.025
(0.043) 0.045) 0.036)
IKBEIRIE T LR
2005 £ 0.025 0.027 0.024
(0.063) 0.056) 0.054)
IR S 0.111™ 0.107" 0.071
X 2016 4 (0.053) 0.049) (0.049)
R R AR 0.228"* 0.046 0211
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(0.053) (0.035) (0.059)
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AT IAE R 4, ZEE R TSSO A REUY) 1991 —2015 SEA Mo AR S, 12 H Logit-RE 15
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XA GERTEUR 5 BT RS2 MR RSB
(125 RS, AR A 4 DT RV P BT FE @ 75 A U S E IR AR B2 AT .35 1) TR [m] 5205
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st 4 —2, B FEABUR SRASEEBE R BN A X SRAGIE IR AR BE 2[RI AT REAEAE “PEARLRL” o “BFA
ROBL” WHAAAER I, WA DX IR RT S EMR A 55 (1A 58 ) BB 5 | BURT EA T B BE,  [EIRE, W SRA
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7~ EEREBERETR
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JT X TG RERI G S A, (HRE IR A R S VU R 75 23— AR RS e
AN KBRS B RN, BURCER T REUG SOGERA 3; FERBUR 1 7KRER
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WG, TEIRHNE, AT R AL, B, BIRASC “\ " Bk EAET7 X
FEMI ST SR MBCR IR AT 7T, (ERSEARAA B B SR, A & T R
SRR ZORAS AR A B S I B ARz . LR, ASCH T M R KB HRGL,
AREBANE HZGT 2R AR SR BB B R, 3 AT —SE RO 002 T (R PR 2 n]
REB XA AR I PAFREBB G E A0 PR, ARSI IR R A E R B R K]
2 MBEA PR ESRARERIR AR R, A IXSHRTR ZOT PRt 7t

SE 0K

LFRSR, 2014:  (EZOtEETER Stata M GEZRO ), Jbnt: m5E .

2, 2016 (WSNZERR. 22 SR KRR BERA T PILRMBR R 20085,

3EMIE, FIERE, TR 2013: CRPIRER FHAKR] AR SRR B AU R 25 0 r—— B 5 5L 120
WEY . THRLEED 585 .

A7HEE, 2018:  (FPEABISCE 40 4 SABIE, SEARZIREAME) , (G 53 1

SZEMFZL R, TReRs. SEE G, 2003: (A 300 MTKE AR TKEREAM MY, CPEARIKHE
FEER IR AR 55 4 W,

6.FFFL, 2015:  (INRIK KRG/ INVELR /KRR B @A), CRERMKFIKEY 512 1,

75, 2004:  CRATKBEBHARN A MZGT T, FrER AR

8L, 2010:  (FREVRHKFILHLAHIN: 2T, WEE S0 —SEFri i B R ENEE) |, R
sy 555 .

9FLHERT . IR, 2006:  CHRAASERBERAR PO A i ) 75 R s B s R 3t AL ——LUR KRBT 1)
CRAMVZTF IR 5510 .

101077 ERE, 2006:  CHREF=X 2 S BUF AR /LR KRG R RESTY (hERNZ
) B 12 .

LLBAR, 56RF5. BIR. Bim, XDT, 2006: (RTEREVA. RABIRSUE S RN AIHESD) , (G5F% (F
D ) 3.

-20 -



“ONTL” I H AR o R D7 I P R AR R B R A R 48 R £ R S R 3R

12,550 5kRF5. B4R, 2007 (PR R FKRRER A B RE SIERITTT) »  CBURETHRR) 28 8 1.

1358, 5KI, 2020:  (FET PDSI [ 1982—2015 R E TR T-PAHELIN 2 HT) . ORBIRRY) 285
M.

14475, 2008: AR EARBKFERASTHITTY » PEALRMBHRA AR

15543, 2010:  CAAAFTERBOA S BBTENATF) 5 PHACRMBHECR A 2R

16.FH AR, 78k, 2008 (FREAIIBONFANBLERIZIG M), WL 55 3 1.

17H0RE, ZEARE SR50 0T, 1, 2013: (TR RRTHIBIYI CRIL A DT KRR H ey, OKAlE
) 2B S1 3.

18.Boyle, C. E., Q. Huang, and J. Wang, 2014, “Assessing the Impacts of Fiscal Reforms on Investment in Village-level
Irrigation Infrastructure”, Water Resources Research, 50 (8): 6428-6446.

19.He, F., Y. Shi, R. Luo, L. Zhang, N. Johnson, and S. Rozelle, 2015, “Irrigation Investment in China: Trends, Correlates and
Impacts”, China Agricultural Economic Review, 7 (3): 344-359.

20.Li, Y., J. Wang, J. Huang, B. Adhikari, and L. You, 2018, “Village-level Supply Reliability of Groundwater Irrigation in
Rural China: Effects of Climate Variables and Tubewell Density”, China Agricultural Economic Review, 10(3): 354-371.

21.Roger, C., J. Wang, and J. D. Morris, 2015, “Policy Support, Economic Incentives and the Adoption of Irrigation
Technology in China”, Earth System Dynamics, 5(2): 399-410.

22.Thornton, P. E., S. W. Running, and M. A. White, 1997, “Generating Surfaces of Daily Meteorological Variables over Large
Regions of Complex Terrain”, Journal of Hydrology (Amsterdam), 190(3): 214-251.

23.Turral, H., M. Svendsen, and J. M. Faures, 2010, “Investing in Irrigation: Reviewing the Past and Looking to the Future”,
Agricultural Water Management, 97(4): 551-560.

24 Wang, J., Y. Jiang, H. Wang, Q. Huang, and H. Deng, 2019, “Groundwater Irrigation and Management in Northern China:
Status, Trends, and Challenges”, International Journal of Water Resources Development, 36(4):1-27.

25.Wang, J., Y. Li, J. Huang, T. Yan, and T. Sun, 2017, “Growing Water Scarcity, Food Security and Government Responses in
China”, Global Food Security, 14:9-17.

26.Wang, J., Y. Zhu, T. Sun, J. Huang, L. Zhang, B. Guan, and Q. Huang, 2020, “Forty Years of Irrigation Development and
Reform in China ”, The Australian Journal of Agricultural and Resource Economics, 64 (1): 126-149.

27Zhang, L., R. Luo, C. Liu, and S. Rozelle, 2006, “Investing in Rural China: Tracking China’s Commitment to

Modermization”, Chinese Economy, 39 (4): 57-84.

(W 45 LR K FARRFL;
2R K F P B R BORA L0
SEIMKFERFFIL;
Y ITRFERE B FA PG
S AR K F)

221 -



“ONTL” I H AR o R D7 I P R AR R B R A R 48 R £ R S R 3R

(Friesmit: FRIHH)

The Changing Trend of Irrigation Investment in Northern China Since the
Eighth Five-year Plan Period and the Factors Affecting the New Irrigation
Investment in Villages

WANG Zhuanlin  WANG Jinxia CHEN Huang GUAN Baozhu DENG Hongbo

Abstract: With the change of agricultural production pattern in China, the importance of irrigation investment in Northern China
for securing food supply has become increasingly prominent. Based on a village-level follow-up survey carried out in the Northern
China, this article analyzes the changing trend of irrigation investment in this region since the Eighth Five-year Plan period and
analyzes the policy factors behind it. Furthermore, an econometric model is constructed to explore the effects of water shortage,
existing irrigation conditions, local economic conditions and arable land resource endowment on whether the village can obtain new
irrigation investment. The results show that since the Eighth Five-year Plan period, with the gradual attention of the government to
the construction of irrigation and water conservancy in the macro policies, the total amount of new irrigation investment in northern
China has been continuously increasing. However, the coverage of new irrigation investment at the village level needs to be further
expanded. Rural tax reform and national fiscal and taxation system reform have made the government, especially the central
government, play a leading role in new irrigation investment. Water-saving irrigation has developed rapidly with the increase of
government support for water-saving irrigation facilities. The results of econometric regressions show that the villages with more
serious water shortage are not necessarily willing to obtain new irrigation investment. The new irrigation investment has a
"Matthew effect", that is, the better the existing irrigation conditions, the more likely the new irrigation investment is to be obtained.
Villages with better local economic conditions are more likely to receive irrigation investment from the community, and villages
with better cultivated land resources are more likely to obtain new irrigation investment from the government. There is a
"crowding-in effect” between the new irrigation investment obtained by the villages from the government and the new irrigation
investment obtained from the community. Based on the analysis, the study concludes with a number of policy suggestions.

Keywords: New Irrigation Investment; Northern China; Shortage of Water Resources; Irrigation Condition
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