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Abstract

Livelihood resources’ distribution and accumulation is essential to the
development of rural agriculture, as well as abundant natural resources
provide more possibilities for agricultural production. Although resources
and environment are vital to human beings, agriculture is largely limited
by the lack of resources in ecologically fragile areas, in addition,
environmental problems such as water loss and soil erosion, degeneration
of the grassplot, and frequent extreme weather are also particularly
prominent in ecologically fragile areas. In the process of human
development, the contradiction between the limitless demand for
ecological resources and the limited supply of ecological resources makes
the problems more and more serious among population, resources and
environment, resources and environment. The serious environmental
problems not only destroy the original ecosystem, but also become the
inducement of poverty of farmers. As a direct face of environmental issues,
farmers’ production and life are also gradually out of balance due to serious
environmental and resource problems. Therefore, the scientific and
targeted prevention opinions of livelihood strategy will play a great role in
farmers’ life to stabilize the results of poverty alleviation, improve the
livelihood of farmers in the region, solve the imbalance of urban and rural
development in China, and guide Chinese residents to use ecological

resources correctly and rationally, etc.
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This paper takes farmers in the ecologically fragile Qilian Mountain
National Nature Reserve as the research objects. Firstly, the participatory
rural appraisal is used to conduct a sample survey of the livelihood status
and livelihood risks of farmers in the research area. Secondly, the fuzzy
comprehensive evaluation method that is an extremely suitable tool could
be used to evaluate the livelihood risk and capital of farmers, the
assessment results can help us determine the type and intensity of farmers’
livelihood risks and understand the accumulation mode and composition
of farmers’ livelihood capital in the study area. Thirdly, the multivariate
linear regression model is constructed to investigate the internal factors
affecting livelihood risk. Finally, the logistic regression model is used to
analyze the choices of livelihood strategies of farmers under different
scenarios and summarize the strategies of farmers to avoid livelihood risks.
The results show that:

(1) By investigating the current situation and risk of livelihood of
farmers in Qilian Mountain Nature Reserve, and measuring the livelihood
capital and risk of farmers, the result show that the livelihood capital value
of residents in the study area was between 0.001 and 0.653, among which
the composite index value of human capital is the highest, followed by
material capital, and risk value is between 0.004 and 0.837, among which
composite index value of financial risk is the highest and the composite

index value of social risk is the lowest.
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(2) Livelihood risk interact with livelihood capital, therefore, the
reduction of livelihood risk can be realized by adjusting the combination
of livelihood capital. The results show that there is a significant negative
correlation between human capital (HC), financial capital (FC), natural
capital (NC) and the health risk of farmers. Environmental risks are
positively correlated with NC and negatively correlated with FC. The
holdings of FC and social capital (SC) of peasant households are negatively
correlated with financial risks. Social risk has a significant negative
correlation with HC, NC and SC respectively. HC, NC and SC have
significant negative effects on farmers’ information risk respectively.

(3) The choice of livelihood pre-strategy is more inclined to the
resource endowment of farmers. Farmers with rich human capital are more
inclined to choose “strengthening contact with relatives outside the village”
and “participating in agricultural skill training” as their livelihood
strategies. Farmers with rich physical capital and rich natural capital tend
to choose “increasing the number of livestock™, “attending in village affairs”
and ““participating in agricultural skill training”. There is also a significant
positive correlation between the amount of physical capital owned by
farmers and “improving children’s education”. Farmers with rich financial
capital are more inclined to choose “diversification of income resources”,
“improving children’s education”, and “strengthening contact with

relatives outside the village™ as their livelihood risk prevention strategies.
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Farmers with rich social capital are more inclined to choose “participating
in decision-making of affairs in the village”, “strengthening contact with
people in the village” and “participating in agricultural skill training” as
risk coping strategies. The choice of livelihood strategy after the livelihood
risk occurs is more dependent on the type of livelihood risk faced. Health-
risk farmers tend to choose “assets into cash”, “loans”, “reducing

[3

consumption”, “children drop out”, and “waiting for government
assistance” as their livelihood strategies. Environmental risk farmers tend
to choose “loans”, “going out to work”, and “waiting for government
assistance” as livelihood strategies. Financial risk farmers tend to “turn
assets into cash”, “loans”, “reducing consumption”, and “going out to work”
as risk response strategies; social risk farmers tend to choose “children
drop out of school” and “waiting for government assistance” to deal with
livelihood risks. Information risk farmers are even more reluctant to choose

“asset conversion cash” and “children drop out of school” as anti-risk

strategies.

Key words: Qilian Mountain Nature Reserve; Ecologically fragile areas;

Livelihood capital; Livelihood risk; Livelihood strategy
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AT, BB RY O RO A NSRRI E G e — . ARG
55 X AHE T A A PR AR R A X SR, A B 98 H B BR R 57 o 1k ),
PRI IGO0 SN RS AR A UK, 7R 2 N BRI AR G, XIRA R4 2L
HARBE e 22, IR RS SFE L. Bk, X FASKSS X T A ST ke
BRI B XA SR, TR R DA IR IE SRS . R
[, MR 5 E IR 70% 0L E CuligfE, 2019), W EE)
MEFE (RESS, 2015, FHFHBTAORRERS, LS XEFERMRE
B R N AT S A7 . NSO AR S a8 X PR BT B+ PR, 38 &
NIRRT, A7 R GRS THRERE B 155, 17 A 25 i 58 DX 52 21 1 AU S AR
FIT 2 B, T B A58 XU 51 A R 28 IR R B, A A S 85 5 N DS IR R A7
TERAEASIESS X 545 2 W X E & S, 258 M B RRER S, U
IS BTN AR T (234055, 2019; Fkok4E, 20110, KL, AKX
AR E A A5 2 A F BB, [R]IN I0 2 B 37 B AN 2 IR S 32 B X I

CRBEREEN, SHLIEMN". NTEZM SRS FEBRABCRSRE, 5t
IRERR SR AR P AR PR AR TR SR B KT, B SEIUAA EB R B AR IR SR T R LR K
J&, o, RPRAETH T s B R m AT PR L S8 RN BN AR E K
JERE T A 2 T o R P AR IR EE AR S TR AN B ARFR B A 77 A B B A S BT
AT AE T B2 B S RN E R (R BB ) MIAMERE: GREE. A5 1
B (BN, 20060, R, AL TAAMETS X MR, TERESZ 2 PR ORY B
SREOBRE, O3] E R IR GRS, W BN D259, HES O
R G, TR AT, B AR AR, AR AR B B A
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AN 2 A I ER G PO, XT3 3R BAT B PRI AR TSRS 2+ A e L1

AT AN D SRS A S A A, SRR S B AR E (5
SWRAR AN T, SBGRE SR E . KRR 2 455 W U AT 4
BRI o il A ST B0 AR AOMBTR S i, IR 10 248 % B4 PR 1 i A 7
(ESX IR AN R I B2 VR 53 B ) AU e A R 2 ST PR P PR S PR A 1 3%
A2, Bl ZR . A HXTA A BURAE 5 IR ST AT RAAAE . 5
VR TRIES , B RS VR 7 2 th M B 6F S PR AR 0 AR 213 B GS BE PR 3 R e
B X R A S NE 99 X AE ML S MO 5 38 U 7 AR o T f . ARSI 59 X AR 7 4
BRI IG, Rl R, SERHRE . SEL SR ATRREER AT
REXTALA, AR AT Al RS S SR LR A AR B

1.2 RERK

1.2.1 EHF RS

AT BEAR SR AR I A DX A PR B U A DA R AN NN 5K 2 it 48 ) B U
FI (Stewart A1 Eve, 2005), ATHB AR AETHIRGUHIEEA N2, B REAT LALULE A&
FHETE K RUR JE T 1), SURT LAAAR P A v S m 1 il 42 LR, AT HICAR XU |
PR AT IE g9 E (Z3%4%, 2018; Garcia De Jalon %%, 2018; Fang %%, 2014).
KT BEARR S, EAFENRE S EWA. 5, Chambers 1 Conway
(1992) HAEF BRI AH LA CAl 3R MBI FIETE AR (A]3RA3 AL
F) o Moser KA REARMETE FAGME N F, H, BREARGEHTE
TAEMDF A NIBEA (AR R FIE A (E5E %MD TG
AR DIAME AL 2 P48 3 AR NI SR BE R R AN 2 AR (REAS I 4 )
2000 4F, & [H [H R & FEHLH (the UK’s Department for International Development,
DFID) &7 ¥ B F 3080 4 A7 J B AN A4 A TR L K AT R4 26 THAE SR (Sustainable
Livelihoods Approach, SLA) fE Moser %A= 158 ARl 4 ) 26tk _E g A= vh B2 A gk —
ARG FR ), RIFE AT F Al BR8N 7 HARBEA . GRbBEAR, FHFE TR
PR NGRS TA, X7 2877 s AE T2 IR T sl 2 A

FRIEAE TE B AR 73 FANAN [R) A G AT B A U (0 1 B, R B 7 1A
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FRAETHE R . HARBEARAES RGIRS DIReMIHE K, BMaiErE5EES S
AR b KR, MAERES 5 ARETAE S AES RG0SR TIRE
AR AR DS 55 o NI BEA R NTIE SR AS R A= T 08 T BOAUAE N A 1 H b ) A
AAEA NFTR AR iRt (@RS YREARMNANFHARN. AT L
VB dEFPEEA VG R B &M TR ZRME € 55774, YR SEAN IS H 1)
FEF PR AR P F A 7= 0 R BRI (VR F 36 o b e A It gl o 5 Fh i 42 B i 3R A5
IS4 55 7=, T 4 L U A REFEARE E B I N R RN SRR AR —FERIFERT, A
T IA ) 5 A TR BRI e R - wh o AR AR R d i A AAT 7 AU At 22
RIREE, B4 E R R ML ET. N5 N8RRI E AR L L& 053
LUNEARTE BUIA LS A LIRAT ARG, R BE AT —Ff, AR S
HAEMGE AR P A TFRCE (Putnam A1 Leonardi, 1993).

1.2.2 £ RES5%EHEER

K- [ o it e s g ARt XU, ™ i SO N SR AL 24T Juoxt B ARFR B8
(RIS THT S0, AT 52 21 [ SRR B0 N S A% 55 B it e A\ 2451 2K ¥ 7T R ( Shahbaz,
2008). [ IRPREE A S IR 25 2 TG IR T N I R R R 2 — (R4 ThAnZE
Wk, 2009), XFTAESMESS Xk, Sk, HIBHIREIR . AR RFAYR
DAY, WS HMBIFREI XK (Barrow, 1991). EARASIREILFRZESFHH
SRREWR, I Bt BURAEDR™ « PR T B R KRN R 6 H
(XIHEREEE, 2012; Chad &%, 2020; S£R%, 2015), HEWRELFEMIRIA A
I S (SR, 2017).

Bt 5 T SE RO AR N, 0 A2 v XU (DA 60 C AN FE R BR T AT B SR IR P iy ok
FRIRUE , JCHS T Ja BoR UG, 7E B FAME R A0 A7 1 1 i 4 5 1 2 31 4h
TSP 1R FE R (R AT 4%, 2003; Van DenBerg, 2010). MK
FMERE IR K ERHER G, DA S ARAERFZE (James, 1999). %%>]hE
(Zhang, 2014) LA Z2E P B A BB 10 B A 0 A P IRON S5 3 P AR R
HIsZm CEIR, 2018), JLHr, R H SR Z 52 U5 AR 7 2T I il R 9 A
(B, 2000,

MR AR di L7 BB S B R, AR AL 2 BN AN E R R AN

3
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A PRIVER RN, TR B E AR KU, A e 2 7 (B R BRI BT CRIE
PR, 2013); H TRV A= FI7™ S B 5 (RIS ) 2200, SECR P X TR ™
it A SRAN A (17 2R 5 2 i P S R BN A 7 AR 2[RI AE TR TIORHR AN A 0 3,
M S FRSON BRF 51), - 2 FRUIAL 2 B U IR B AR AR B/ N T A I, AR P i
BRI R, R EE TR i 2 BT g ok . Hofd A 738 564 B
SRR S R 2R M52 o A R (R R AT ks, H B OO AR L AR
(e I I R B8 S (B MEEIRH, 2013); MAh, RFEATRESEHT
ARV A= 77 B A G B 2 2 DA B AR DA AF B REUAS S 3 8UE BRI 7= A (5
Fis 2017)0 IXEE RS A e B E SR S A BB HISSR P I AR
F BUEA TN SR I, B EENLN, SE R P IR T N R 7T
(Sherbinin, 2008).

AT R A5 A T SRR 2 TR PR AL A EL AR, A T IR 52 T A T 5 A A
AT BE AR B HF A B SRR A S A T RS S A R T BB Ak R 3 D 2 10 7 B A
(DA RISREE, 2012; 953055, 2019). HARARABKE S 5 RATRK, 4
TN XA 1 55 32 B B R SR ATEZE B 51 R AR 9 3RS AR AL K A7 D
SO . N ISR e AN N R AT 77 D7 THIHD, 0 B AR ZR B 22 25 51 R AR AU, Ty
BRI = AR KB A AR 2R, S AR T SRR 2 (0 R H I il XU 45
A7 TN AE = ORI 07 58 A A P I R R AAAE IR TE BRI BE 451, DA R i B8 A%
(RIaE HH B AR G RSN, #2064 P AR T P AR — 58 B A R, o A2 AU T
SSHVAR T, W2l R AR A e A 5 N BR Ok RN A B2 o AR Tt KU AR AE 23 2
AR AT BEAR R, BT RN B (AR T, RPN T YRR RIF AR T 5
P& e 71 A 5 LR S 5 10i&3) (7575, 2017; Chambers Al Conway,
1992). X FRIAMAR S, R AR KU, U 5 0 A 35 2 A4
JiE LT R A TR, BIETE DAk BN BRI HBIX, 2 2 AN W R
B2, mERRE K E. EBWIEE, — BHIUR TR, TR
FR LS 2 52 R BORS AR, s BIE R AR AR . BEIRAETE R (JT
&, 2017

1.2. 3 UGS R 3 SR B IE
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AETH RIS AR PN T BGE AT T, BINARGUARS B RE T, RS N S
IR BE FIT AR 1 A T 0 AR 1) S I 1 O A 7 2 TR Bl U AIRAT A (S R 2R
W7, 2016). AETHEARE MG R RIS IE R CERZE, 2015), REFTA4
EESI R A IR AE TR AR S AT R . TSRS S R, AT R AT
RS 54 1T SRS B2 TR 9C & (Liu 55, 2018) . M1 AE v S H& 2 B8 45 & 7 TH 6 A
[ AT A 8, R ahAs 2R, MR RIE EE L, MESTA,
EHHE 702 (& RUTE P SR, R 7 S A T 2 P AR T UL R R I SR (5
R, 2009). EXABIAD RS, R UIERERISCE A TR, WEE
TAAETHESN, HFHIRG A2 SRR

GRS T AT RIS IR BB 7T E R FE AN T — 7 TR A T SRS
PEAREEG, Wt R U, I TN AT SRENE S d K R AE T BEAR SR, B AR N
BEASHI LB, DAk SR A TH XU« S AR T K H ) BN R AR TH SR
FEERI AT G P A7 AE 2 7 (Hua 25, 2017) . EE A5 I EF 2434 (2018 F F —JC Logistic
A, I X P S AR P AR T TSR, A TR AR AR A (AR R I
FEX A P AE TR PRI IR bR . Jezeer Z52% 3 (2019) AN THSRE (R PR 4E %
FERNAETFBEA RIS, b7 E LG 2 5 A AT B, DARAE I A v
MEFRINAR 2 o6, JEE ) O R SEAE DD 1) 2 /0 5 N ) SR AR AL 22 B A B IEAHR,
1713 Bt PR AP R 5 AR 4 R 0 AR R AR B i AN, i AR T AR R ik
Fen] hpe /ANR P R T 3 2505 TR AE T (2012) DLETRIAK T
1, B FE R I E T A R AR AL, 24 Hb A P R N 7 98 AR KT A0 XU I o S5 g )
P TAAFTE m AR DG, RUCRI I B0E F B Boy7 ORBR S 7 U i N ) AT
JFE, Mg mER P AR RE S . o, FADEE W — SRR A Ak, B
FOAEF) — AR AN R AR AN [ BE AR P e AL vk SEm (i B8, B, 4o a2
# (2019) WITEAETHHE A SRBE (e v 32 B0 T N I AR5, FE¥ke N )58
AALIRZ HE K=K BIREEARBIRIE . 55 3 J1 1) B A HER 15 LA S AR S TR /N
53 JIVYAN T3 TR, B 5T 485 SR 3 W STARRE J 78 s Mg AR PR R AT R AR 7 Bl T e %
CAAEAR O A 7= 77 2O AR TH SRS o 7Rzt L X R SR E R, AR 578 I %
) 2% o SEAA ) T e R AR AR AR T S

7 TR AR P MR A AR T B A A R A = 428 35 3)) 77 0. Kuang
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S (20200 BT A [F AT BT A T AT RS B AN R s AR, B
e, A A = 0 5 57 30 T B bR 8 DA R A ko AR S8 FE AR AR S
NI A7 THT A 7 P A = B B0y, K AR PR I SRS I R L AR RS
AR P IR S 5 A PR B B MRS AT R 4, BN T2 A
WFF AR TE RIS I+, WX SR 23E (2015) Kt [SEh SR IR P R4 i
P RSO, BT I [R)— H DX RS R SRR P 2 T T ) XU A7 7 22
S, AHELT P, AR PR — 35 5 2 BT s FOE R E IR R
R IR . TS0 (2015) WA H R m AR 7 403, AR R — ARy
AT e 2 B AT AR, Billn, X6k & 10 fe A 32 3 Rl A
S, 35 NP EAFIE S TEARRGMHRIL R SudEFHE (20200 LBk ZR T
XA A, RIS [F) 22 R A AR R R iR AR T SR AP AR 35 2 5, a9 “ M
L7 FRPAAERZ SRR ARSI BEAR, 6o “ JAFH: 2 OR IR EUR Bt
1A 7 3 A S AR PR S O S I [X . Khosla 28543 (2020) £15%F 74 R AR 1k
FUAETE RIS 5 OB AR TR Z DGR, 45 FR AR TH RIS 1) 2 FEERE S IE I 2T
P, I H R PR 75 TR DX A8 A RSt 57 1) R A A8 A B A A0S L2 1 A T KT
BT TN B B335 I 73 R AP A4 R (Dey %%, 2019). Rahut 2523 (2018)
FI 2012 SEAPHERGAKCFRA, WF AR IR A TSRS 2 AR K AE R LA R
UFEeme, P RRIZBOE TR . P 5780 0 0] SRR AR FE Ol A T SR
Z FEAGER B 1E F o DARS LS 20 08 £ I AR TH 2 A SR 2 A R T L)
(Katiwada %%, 2017). Musinguzi 55543 (2016) 7EXT# R4 TH AR A1 5R
BRI 7 ORI, DA T R B BRSSO RE R, B AR B AR LR R
WK R V55— R AR, RGEE R AR TH . iR 5T
KX RS 0] R, S R = I EAE ) . R S R AR SEILAE LT 2
Jotl, FREIRAIKT.

1.2. 4 ARHERGE TN

AT RN A TSRS I ST, AT R T RN E . B, T
A TP TR R A BT BAT I AR TR BRI o FR, AR T XU
HIwT st e AT AR Y, AT AR Rk Z 2 R AT R IR R . e, ETE
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SR IR FEREJE A DL, A TE BEAS (AR SO AR T AT ZE TSRS (K R0 TR
JURHA) A 7= 48 S AE RO A T PR B [RIRR R DA 30 26 T BEA S5 M i TR
R, AETH B AR AR T UG 5 AR T SRS BT Je i S B B Ay, A T XURS: A 0
AT FUA T XUBS SRS (IR £, AR 75 255 R B AT BT A A2

BEAk, WBAT SCER AR FE AR KA, R TR AR T IS X S i PR 7 47
AFAELL R JUANT T B R AR (1) K T AU S B AT BEA 5 2E TSR
KERS BTN SETT RIS R, (ERBEUI R BEA 5 XU 2 8] (AR LG R
ARBEFR I E L A B AR TH A5, s vE KBS HRT 105 30 WIF 7T R = A T S
PRI RE A (0 AT BEAAN AL TF KURS: (1R RO AR 7 5 30 B A T B A Bl A
T IRUSE K A1 EEREAT 70 o (20 B KB T T, #2125 S2E T XS AR 5 »
{E H AW FC S R ARSI . BRI FH L, S e B R 20 AR TR
JRIVEEI, JeHGER T RAME . AR EEFTT W Prek, +of 0% 8w iR
AT XURRE XS RS o] S e B A 52, I ELIR] IR 2% R8BI A T B A L A iR,
A FEATH B A ER ZAF R AL T RS, AR TR AR T SRS R o A7 A SR TR
RARPUTAETH AR I BE F7, RIAEE B VPO AR RAE TS 3R |, SRFEAR RA TR
B8 Xof L X SRS 326 5 PR M o

1.3 MRABRSWREBHE

1.3.1 FEWRAR

FR3E L B AR ORYT X8 T X B AR R X, NS BB RO Wik 1 3
Jry L DX A AR T R, ARGS9 AL A AR 2 A, [ B [ K
ZUES bt NRACE LA ZHE, REOASTG R E A Xk, =
X FAH SR IX ) BRI P AN A AT BN A A BR 1, XSS PR - 2 b f B
M AT A T . IR, ASCRAAE S NG 55 DXARE Ll B 2R PRI X A G
B B K3 T A TR 8 MEIXCNIIFLIX, BRSSP EAEDT
FEX AT A AT IR S 25 T XU A T 2, B B A T IR AR 733
s ARJE R B ZR G PROTIE, A T (0 2 T RS A A R A T B AR AT 1
fitt, BE A AT RS S 50, IR B2 E TR RRRRAE, Bt e, A
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2 TR [l AR , 25 G500 A T XS PR A FE R 3 5 B F 222 Logistic [l
IIMTAEANFRI A TTIRZS T BARAS R AN KU 1 5% 1 AR (0 ARG B A1 25 4, H R
J IR A TE RUBSE AR S o FAR I SUBOR BRI (B 1.1

A DX A PR ST S A
| l

| owess || e || mapsm |
| |

Wit . JFRERA
1

MR A
I
I ]
| sy | R
| ]
I
I AIRE S
I
| R RN A R |
I
L R

B 1.1 HAREAREER

1.3.2 WXHEHRHE

BTG E . WBFFEE S A, 8 7 AR E 99 XA AR TR T Y
PERNRE Lo BT [ A AR T SRS AE DRI T2 BB, i AR T E A S AR T AU
AT RIS AR . B m, MR SCE AU, TR U AR A S
ARE .

9 RS A BRI 5 BARRT T ik . B SRS T B AE . AT RRAE
R IRPE A VISR AN O RS . AR ST A A LS T O
AT AT AA T RS IR 28 & PRI T T 20 A s A2 T XU PR 3R R 22 o e
AR DAS ST 20 B A 7 A v SRS A B 1Y Logistic A2

H=ENENIEFR XK P AETPIRGOHE X E T NE S NS,
R TIRFIXEEOL, Hrp S BT ST X PR AL L AR R RO R A v
5. 5 Tl TRBTEER RIS, WA T 2 R 5 aE N A AT
JEEARFIL .

P

R
48
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FVU B N AR A SR R S i o b AR IR S BRI R AR
B, WA P AL A THBUIR S e FR A AT S s S PP AR T AR T XU,
T AR T JRURSE B 22 A A R DURS: 98 2 5 5 S 5 A 7 P T s ) = S A T UG
KA, BT RS ETHELL, X ETE KRy 5 25 T B2 8] [R5k SR BEAT I A 5
wJa, MASFEETHER T, R4 RIS E S,

BIE NS 5@ RN SRS R IAT M AR, AR ARSI ST LS
WIFHE—Pitie, USRI .

1.4 AREPBETRRE

1.4.1 ARGFR

AR AN Z AT LU R L

(1) BEFRRAERE . AT 53 2 AR AR 55 DA AR T S FR T 70 A X 42
b, FARE e AT T DXCHORE, AEASIE S X A B R, AR AR
A ETPRDUSE /™08, AR XUBS AT AR T SR AR AIE 7 U B BAT S AR PR R 1

(2) AT R E R ZR G V. B 7B R 2 MBI X 2 4k, i858
H 15 NSRRI E R X THa KGR E RS, FE R siAR
P S A P SAE R R MR AT i RZ S AR D BB DA 2 A 4L 3116
H AR S IESE T, BeAh, W RE R TR SR I A G

1.4.2 FAEZA

(1) s SRICT HATSAFAE— 5 Bl f e — 7 THI A2 0 T 78 X A 23 1 2 A 1)
FEAR 73 AT BOA Re s A i 4 e BT U IX, 1 B BRI R O SR AR A
BAT AR E S VR, OO DR 5T it 1 B A R A

(2) RATHELFEA S B EET Fn sk, #78 TAEPE N 2 fit&E
BRI RF IR 2L AR B 5 A T ARG TB] A1 FH 0% 2 AR P i, HE i B
THBEAT 2 T U RS WA N o AT i THSRAR A AT A2 v, R o R R R v
VAT Rr oAk, A A 5 30 e 77 TS AT R N5
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2 BipEREMRA*E
2.1 HipE A

2.1.1 AMXRES

N5 Z—J7 T BRGNS T B Rl . IR 38 A IR A A R 2 i S
2, BTG ERE AR BRESRE AN TR . AT A kR AR
MR RS 2 RIS TS . G AT KIESRAT I, [FIRE, AENFAE 2 AW
KBRS RE S, NIRRT AL TR NSO RIEIR A R
X EIA BN CASGE R, A2 2 BN GRIE SIS )G ,  HUsCRA e & R AR 2,
TR IX S E) ) B SR 22 5 o AEAN[RIER DD S 3, 0 AR RN AN . R
aft i, UASSEN B NE, R “Rarig” RN SCH], AFTF
AUGE B AR, B NGE R 7S« PRIt B 7 S5 AR TR s Tk SR I 3,
ERRVEEMA L. BERSAEREIZ T, ASSTHEER AR R, &
“AER 7. DL, SFRAMAER R, (et KR A AT KRS e 244 2 A T
AL

2.1.2 TI#ER RIEL

FEAAN I ZORTE BN SETE B H AR IS AR R RN T T 7 SR R 2
AEFEIG, 1972 SFHREE AR LW E R T “FHFs R M.
Ja, WHRREEREZR S (WCED) 45 FHUIHhE L, RUTHMAFEAIREA
R AZAE AN IR HIT 37 SRR NS S B 5 22, 3 S BN L B Wl
REVR . TMVEFZ AT P8R R RIR T, AL SRR BT SR
TR /e BEAE AR 2R 8 B BV A REAT S S TR B bk R oAl 7 22
A2, ARG AR U ) A 2 AR S, R BRI 3A, fE2E P i R s
BLBEIR s “ARFET. RIS 37 “ARHEBC BRI . TSR A AN E
KB U E KBRS, M Attt 5 w5 EA a2 L RRAE E br a1 U A RS
CASCHLI B b, i il A LA B 50K R AR LA D AT 8 5 B R I VP 1 A
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e, T E AR KN AT BB PR AE R R A R RE 5% g o A DT
“ATRRLRA IR ONEM, FAE 1992 Fdmi T (RE 21 HOFE——FE 21
N H L SRR AR, Ho R 7 IR A R R R R . BOE AT E)
OB, FEAEFRE 1 JE R R R AR A SO R R AR A TR B LR A A
IR E Rk R RN

2.1.3 WJHFEREHRR

ARREEAETE DR 4R R B fE A N S e & Refie /1, Feh addE A
/FBERFEEIR . AP TAERE I AR S 5 8P AETHE S 1992 47, BREEIRE:
5RBERZE X BTN A @ ey, 5l NI A TH S . 2000 4F, DFID
$EH SLA HHTHERS, DAURAE A AT R AR i B SR A B AR L T -, SeB AT ¢
SSRGS MR B BN AR A VAR SR IR FU R 2 LA (95555 2015)
AR A T AE AL A S0 AR TR WO KU i 1 5 AR T R B S WLECR
SRR AR 2R R AR R 2 AR AR T RS J7 T, MESE R (45 507 1),
REZ D ZBFAAER G R R R (K 2.0 (555, 2015) .

H EHRHERE e

|REEER] | |BREELT S
gg <<: N mm [RAME <i & EKPRE

: BB iED
Al -/ Gppe| | BMELEM
TSR =i ﬂﬁﬁiﬁﬂﬁﬁ

FhE

L |
| NRRAREA: BREANEA, PREVARA: FIRESBYA, SREHEHA |

B 21 WIRFEEAETHESR

2.2 ARG

2. 2.1 EMZEE TN E
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RO 255 PR V2 i T A0 5 & BRI T 3R tH ) T 48 & PR I D0 7 o 107 R g
5 X IF 0 S PR 2 ik 2 P s — A PO ) R AT PP P 4 P2 ) S AR ) S R
iy, Wk, BOMIZRG PEOTIR RENS G BRI O OV T A AL IR AN E i R i, 25 2R
TEMT o AR SR A AR 255 PR A R AR T B AR A TF RS R 0 W, 25
MEHIEAT BARAZ S, (BRSO 25 & PR A AT 2 AR P AR T BE AR A A T X
b E R T S RCE O, B, ELRE TS AT, TR TRERME SR
IR

BETR AR BN 15 B, T ARSI AL H1E B 2R
MM, PRI HZ T iR &5 6 % e 5 I SR IR BB B = KD, JFdEd it 5
e WLHERf L S R H A FE BRI AR SR RN, R IR R . BEE RS
FIVRESABING, B2 UG 2 MR ES, ME X FEmisT e
P, DL AN B BT 0. SN D 3R T

WAL IR A A2 2 P DI B 22 W) AT 48— LB Bt TR et i i A )
WEMNESR, FEMATIMELLAIE. AR irEl A
by; -min(b; )

B MREENIE R X, = _ G-D
max(b;)-min(b; )

s — ~ b.. -min(b.

S5 MRS R, 0 X, =1 ) (32)

max(b;)-min(b;)

A X N T BH A T AR RGP AR AEE; min (b NI R
PRFEARE T &/ME: max (bp NIz PR AR R R KM, b NFEARJSR
UG

B4, MHAECEE TR SRR E B, AR

1 &
H=—— 2 Inp. (3-3)
. Inan_llp.J P;
X,
P = (3-4)
inj
i=1
:T:t':':‘, = (17 2, eeeeee ’ n)y _]: <1, 2, eeeeee ) m)y H%%Z/I\Iﬁaﬁ/‘]%ﬁgj/fﬁy

pi BEARAR PRI EAE SIRVPREAR A Z EE, n FEAE . SR I H 4R PR
H, "I 2FEAE, Ah:
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W, = J (3-5)

XL, = (1, 2, s m), W;NjRFRIIBLEL, m 4l Eibr A
L (EIESRAF B AR B 5, 8 RO 25 5 PROME RS AR P AT A A A i
XU B 27 5 TR BOEAT AN PR . AR AN T
S, =3 W *X,
=1 (3-6)
i, SiONE | MR AT SRS R

2.2.2 Z&EEYAER

Z ek R R TR T iR 2 A HA R (X)) XTRARRE (V) 281
FHRK AR AT TR AL R RPN Z MR, N1 P
RIRCRAMER], 8% A 22 e e PR R R o FEAR SO A 2 Je 2k (] AR A
BT A KU IR N, o 25 T PRl AR R ) Rk 2N T

YZIBO+131X1+ﬂzxz+ﬂ3x3+"'+ﬂjxj+,U (3.7)

;H\:E':l7 ﬁ/ﬁ@”ﬂ%i&’ y2s y‘jﬁiﬁ*ﬂi%%o

2.2.3 Logistic EVAS T

Logistic [A V745 74 % HI -4 o A0 0000 785 £ B8] 30 3 S0 8 A B 1 i 52
M AIAEFH, AR AR 87 O kA, AR ] 7308 “ T Logistic [B)3 7047 1 “ %
7C Logistic [H73 417 (FFEEZ, 2011). HHFFEAR T I —ATH B Ao KA
LEE SR PRI, WAl L& SR “ 2T Logistic MMM, 25N E
LN BN M FFAAFAE “IBF5 7 BISEGELEL, iy DL i AR T SEmE i e 2 — 4
LI PP R o 2B FUAE T RS AR T SRS RIS, 2R TF SRms A £ 4 R A
FAEIERE “ME R BLC“AMERT” A5, BRI, A T Logistic [Al)A#5 74 /)
AN [F] RS 57 R 2R TH SRS AR L. RIA 0T
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) eliﬂi
P, =)= — (3-8)

Z eliﬂi

j=1
A, P ARRRPREAR, j AR Frife e iy e vh 5ms s  ARRFEIAR 7 KU
R0 SRS AR &, P ONIE R
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3 PRI R B IRERIR

3.1 AREXEER

ARV SO R A 2 i 58 XA L SR SRR X O 9 X 3, L L%
J7 s (EON XL HIRE. REUGEIEERED . &ET GKEED Figk
B CHMIX e RS B RERE) 30 8 & (XD (B 3.1),
Ph— R (0 L kAN 56 25 2 A i, BT R0 S 2% . 2 BT 3 A (R 5,
FR3%E 1 [ 5 AR AR IX R & T8 HL A REI 1) S5 K B 20 vt L 4 45 ]
SRR 1 R e v S R L Ly R SRR AIE o bl T LR IR (K0 B A8 DA S 2 1) B A
P, AEAFARE Ll AR OR Y IX LA B 1 A A 0 (B AR A1

3.1 AEHRS

FRIE 1L S B AR DR X R F 483 1L 01 5 7K YA 77 A 25 T RE X A 244
i 5 EER IR, ESRGRS BRI Z ol R LN DS R G
AWrikas, FEAESKRIRE TR, RILZESN S X HkELFE K S5ES
TR E B R BF T X A A T ikt iAok, AP AETHESIRIIT
EIUL E AR B IRAE NS B o A5 AN AT HUT B AR AR A 5 SR AP T R s KW A
SN, M, B KRS SR AN FIRE LR AL, Bt th L B0 B
HiRES. B RGMF R, BARETIRES N T E AN S
HIENL, EAAETEEARE L B PR ORI X A A T T i o TR PR A
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3.2 BIEFKIR

AW FEAE T B 4 BRI X G HE S R A0 St e R B GH EdE
SR HEBE L SREUIRAL b, BRI I ) R BORE G R PRI AR AR AT LA AT
TG MR E R . BEE, ERET MR, HIRE. RULE: &8
NS X; PLEGKIE FEHMX . . RAREMR BT R SR,
WAL ]2 2020 4F 7 A 1 H-2020 4£ 9 A 1 H. MR ER A E R AR XA
ZUFR AT« N AETHRAE DU B R AR, &5 X AT R AR ¥ BE
BUHIRE o S LR 650 N, WelBlAG 24 45 593 11, i & H] H ZE 3 91.2%.

Z 5 AR 32 U 5 BEARFE IR 3.1 B, 2 UiE Mk BUE S 1 FTE 45
BB, Zur NBERAE R AR N DR S s, 2R AN, Bt
o B AR K EEN O TS, SR EIKEN R 3-4 AR
&%, PRIFEEMBILR] 3.87 No BT XAR 5 oA BRI A, R A 3R13 K
BRU TN RE, &3 33.5%, HOOWIR, k5] 28.4%, BT
DX 35k P AR P B0 U E R, 55 2R 11 S AR R e R R - K T TS
N FURFEAR KO 5. e B FITkIBIX 2019 FERE T S5 kKRG
Hmnt LR IS AR PORGLIE AR — 3, WAL IR AR,

K31 Ry ERRE

WELH e I R (%)
NS <29 262 44.1
30-39 % 137 23.1
40-49 % 120 20.3
50-59 % 55 9.3
>60 19 3.2
P53 Uy 300 50.6
'S 293 49.4
FEEN <2 68 11.4
3-4 391 66.0
5-6 121 20.4
>7 13 2.2
ZHEEE N DL 110 18.6
IGE 168 28.4
e 116 19.6

KL KUl E 199 33.5
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4 RPHE RS R X SRR IEFE 4
4.1 RPEHBEXRITRE

4.1.1 ARG IERERAE

5T DFID WA THEA 5025, 4B I A S8 AR IR B (FrBkoi
&, 2017; XFEHE, 2015; Sharp, 2003) , FFARFEAS SCGFAR 7 AR TR 78 1) 75
B, WIUATRPRIRERRATHNE, TERAETFEA I R R R (R 4D -

R4l RPETERFNEIFER

s WOEE
NG VR 60 % KL k=1, 50-59 %=2, 40-49 %=3,
30-49 %=4, 29 %} LLF=5
THEREE NN =1, FId=2, mfEih =3,
KE=4, R¥MKUE=S
e HER DL LHAAHR=0, —M=1, RiF=2, RiF=3
HAR A PEE AL AN
LUIRAEN I ] 58 B P AU LU 4
5 R 5 A4
HEh AR G
SR ERAISU PN I'ON
LHT MG S fiti &
FERGIRBEGE =1, =0
TR AT IR =1, =0
ARSI SE O R A B =1, =0
FAF R R ARG =1, =0
FAE S B2 BUR AN =1, f5=0
FEEBEAR RIS EIRELERIIPN JUFEA=1, A2 =2, —3F =3, K
ZH=4, JLF2H=5
INPACIRELERIIPN ' JUFEA=1, A2 =2, —3F =3, K
ZH=4, JLF2H=5
FRERL AT AM 2 R =1, f5=0
RO E =1, =0
RS H AT ERAN =1, =0
FREMRARB S S5EEGHRHN =1, =0
A3 35 B I Y 1 4 it
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(D NSy AAabs L E . ARBEFCh AR EA =AM febr. H—
ANFEBRAN S = AN R bR 1 1) 2 5K 2 BE AR 557 BN RE 7 RIE SR BE 45 4 b & AN I By
IR B P2 1 KB B 7 7 AT AR o ASHIT FOE R JRE F 3 2 B AR08 S sk AT R 5%, 4
BN 60 2 J UL E MR, 50-59 S REfR. 40-49 B FER. 30-39 X MR, 29 5 K L
TR, R RIKT 1. 24 34 4. 5 B IEME . KRR WA T AR — B
RIFRAREF, BT 0. 1. 2. 3HEMME. F - MERRRIZHEERE. K
BT AR P (2 BB FERE R IFIRAE, 73 AN I DU R, T 15 4
B MRR, RER 2: mhsih TRE, W 3 KERERE N 4; K
R Lh B IRAE Y 5.

(2) BAREA LR A Fahr . HRTE AN R REFRHEEE .
B AR W BT AR A U ELAE = AN T s BB — AN SRR E B
AT T O 12 AR AR 1075 5 BT R E A N R4S WA AR g L 1
B, AR R FKEAHEN, LB RANEERR . B abs 2 K
WA P AR, AN/ .

(3) ERBEATEIR L& . AR FOAR S 2019 AR SN SR A
WA EEE . B FAREIREIE. L —FALENRITIER E—FRN
T At N AR 1T — 4R P 5 SRAF AR DL R 452 1 BUR IR I A i 4
R A -CNMERRR . AT “SRAHE O/ D8R/ K /480 /#h B bl 2 7 TRAE
1, “HBN” A 0 BEBNFMEE BT,

(4) #E2 PEATAR B D5 o A T rponf b 2 BE AR 1 Ml i i T AL 2 B AR 3T X
T a5 (1 = AN 7 TEAT I HUET, A RN P9/ SR AT EAE NS FREERA TN
MR B ERATT LA N H SR R I MR SR L A1
I KEE IR TS5 IR A G b URERAS 3 Bl 0 R B i B AL 22 PR
febr. B <7 EDURER 1, “BN” WER 0 X TAEAENB & LA F
KI5 IERAE, 2 LR BRI N, REN 10 B2 LA IS
MINRIEER, RAEN 20 A —ErE I NREE, WER 3: REHFRAE
RN BERA, WA 4: LT A EE v S Nk, EH 5.

F

4.1.2 £HBEFBESTN
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NI R KA A A 1S

Az 25 58 DA P 2 T KU RN SRS BF 7T

AT A AL SR T A SR R B B R, S e A TR AR A E
(R42) , HAHBEMEEEPRMIET SR AT AL GHEE (H4D , &
JEXSARET BACROLEAT HIR (R 4.3) FIPHAf .

K42 EHBEREMEENE

fabr J51H BE fabn WE BGE

(HD (Wi (HD (W)

R HC, 0.986 0.005  EFREFEENAMELFCs 0951 0.002

ZHEKF HC, 0.946 0.003 FAF R AR FC 0.788  0.010

f@ BRI HCs 0.981 0.001 FERGEZBUFAME FC; 0737 0.013

P& N MCy 0.841 0.008 A REAE AN EL SCy 0.980  0.001

[ 52 BE = 4 B NCy 0.979 0.001 FHAMATEAENEL SC, 0.978  0.001

{5 IRIE NC, 0.961 0.002  FKEMIERANZERR SC; 0951 0.002

AR NCs 0.901 0.005 TR E M SCy 0.949  0.002

FHE BRI FCy 0.889 0.005 NHNREELEIHL SCs 0434 0.027

FHEREE FC, 0.781 0.010 RBSH5EGHKHL SCs 0.344  0.031

FAE R PIFEIE FCs 0.935 0.003 HAS 5 B I SR TE N4 SCy 0.946  0.003
FAF R AT OEK FCy 0.928 0.003

B Z VT E AT RARES R AT R ARG AR BESR (K 4D R
B, 1 7 X R AE TR AE AL T 0.001-0.653 2 [1], Y4B A 0.138, FrifE %4 0.004.
A EAMEAL T 0.001-0.100 2 (B4 194 M2 Ui&, 52T E NEU 32.72%:;
AR AE AT 0.100-0.200 Z [Hf5 268 N2 viE, b 45.19%. MEAKE,
REBIS AL AT AR T 0.001-0.200 22 J8). AR SR B RN, A
A, Mo, AETFEAMEAT 0.200-0.300 2 (A1 87 A, EiF#EAMEALT 0.300-
0.400 Z [A]45 29 N, At B AME KT 0.400 B4 S AN i S 25 N HL) 2.5%.

0.100 0.200 0.300 0.400 LEETRY

B 41 RFETBEASGE
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R 43 HAXRPETEARRFERIES T

PN & /MA SREVA S| PrifE 2

(Max) (Min) (Media) (Avg) (SD)
YNVANAZN 0.399 0.000 0.036 0.058 0.002
LU/IDTR AT 0.206 0.000 0.010 0.027 0.007
ERATS 0.053 0.000 0.007 0.009 0.010
Kl AP 0.048 0.000 0.029 0.006 0.040
AR AP 0.066 0.000 0.005 0.008 0.045
AT BEAR 0.653 0.001 0.128 0.138 0.004

WRAE Fride R b b EAL AL BT SRR )5, THEAS B I T A SR & fabn
{H, RAETBRANE A R EIES TR IR 4.3, K 4.3 w51, ANJI5TAY)
EfRK PFRAIR L, A R B AT HAR AR EH B~ Hf,
NTTEARREZER N, SR KB N DB S PR, AR =, &
R A A 2 A AR AE 22 43 ) 0.040 AT 0.045, UEBHIX R E A KA, 1E
RPN ZE RO, A£G H BB A T AR I, AR A2 K
P, A A A CAE GEARMEAE T3 2 AR Ik S < il B A2 AT 7T
XA BONER Z AT BEACSRAY, WIEDRE, ABIETHEEAR) 5%. AT HEWR
ST TP, fENR P BONBR Z (R IERN T, AR XK
A SR ERIAERI R B, BIRBEAANTEH L th AN IZ RSP RIT A, Hit,
IV vt 2 Sl b1l = A D TN 4 S W 05 - R sty v~ BN T 2 SO T
RS A AR 2 BEA, IR A AR, G/ NAR T TR 2 5

4.2 ERKEIRH S5

4.2.1 iR BIgtRE R

LA FE X SR A S A, 455 #R8E L B AR ORGT XA 5 AR P AR T
S OLRIL, AR D AT RS R A B8 0 S 2R T BEARSRRUARS BE, FRLI,
Re A AR TE B 70 AR R RS, . RSB ARG el OB ko OB DL R AR IS U T
KGR A4) . XAENEIT X HIA I AT RS AT AL, AT DU - S A ik
0 IR FUTTs 4 it DA DR 37 B AR W] E 3 B PRV CE 51 5%, 38t S AR 7 TRIE 528 9 3 111 HY B
ATl RE
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R 44 AR EIEMER

A AR i LR B e
fERE  BHERHRE RESWEF AT RBUE R & 0599 0491
A =1, f5=0)
REARERF B (=1, F=0) 0255 0436
REHRKMEEREH (Z=1, =0 0.374  0.484
HMERFAEL S EE IR REEHEERE (B=1, B=0) 0.250  0.433
B A e B REE W GE=1, 5=0) 0296  0.597
REEATIEEERNER (&=1, & 0241 0428
70)
RITIREEA RG] BT e X R 2% A2 EE (=1, 0425 0495
FEC 110 S A 75—0)
B R EERUR PR EIT R (2= 1, 0.343  0.475
=0
78 Wi R FEREFEREME (=0, ==1 0.581  0.494
RS iR 9 MRS R FH R AR (=0, m=1) 0.443  0.497
o U RAT EHUREIE k=0, Fm=1) 0.448  0.498
oA AEGER L TR EIRE R E=0, PE=1) 0.461  0.499
HR KB4k WAL A ™E=0, ™&HE=1) 0.395  0.489
TR 401K S AR AR AR O™ E=0, ™HE=1) 0.516  0.500
7N
VIS AR KRR Z R (=0, =1 0.636  0.671
G ARSI BN A& B IFEEE (h=0, R=1) 0.530  0.500
AN 5 BB AR T i VS BMBA ™ IR (=0, KR=1) 0.431  0.496
2278 R SR H T RAEDFRERRRIER T (&= 0.683  0.466
1, WH=0)
TR PURFERE (RME =1, MK =2, —f = 1434 1378
3, WE=4, RE=5)
Eoe R ARRER T AN (B=1, BA=0 0.477  0.500
il BT A PR DU TSRS C IRMK =1, HBMIK =2, 3482  0.857
—# =3, BE=4, RE=5)
e HeMERREYE KERRTHE SN TN Z/EAR 0375 0485
A T (=1, &H=0)
NI BT E X R SHEAS =1, &A= 0474  0.500
0)
FL R R H5ERGEMEFRZIAMRKR RE =1, b 3.722 0822
W =2, & =3, Blif=4, BiF=5)
WAERT RIS H B R AR AR RO QR AER=1, /E 3.739  0.884
PIpL2 AR =2, fEH—M& =3, 1EHB K=
4, fERIER=5
2 AR SRRl CIRZE =1, WRZE =2, — 3.516  0.829
i =3, Bif=4, RiF=5)
FE  RIHSEER REFHMTEE (=0, B=1 0.603  0.503
A2 FRERE RERFRFEE (B=0, =1 0.457  0.499
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(8K 4.4

BE  RIHHEEMR REFRAEEMEE &=0, fB=1) 0.524  0.500

AR SRELE EERERIRSGEE (&=0, =D 0.481  0.500
REFARRTHEE 8=0, B5=1) 0473  0.500
HAh g (s Bn k3 Og=0, f=1) 0294  0.457

4.2.2 £iRE TGS S

AR AT IR BRIV TS SR ) AR (VR RSER 25 5 DR A 12 o AR W 0 A 45 2R
K 4.2 Fros. ERFEIXA, FERATAR BSR4 T 0.004-0.837 Z 8], At
RS 3B 9 0.340, FR#EZEA 0.036. A TH XA AT 0-0.200 2 [A]1F 203 fii5%
Wi, HRUIH 34.23%: B XKEA T 0.200-0.400 Z A 211 fL2 V5 M
oA B i F B H0.100-0.300 A2 T KU 25 & F B B i 2 78 R N B % .
46T 0.400-0.600 Z [F47 128 fr3zi, ATt XA T 0.600-0.800 Z[AIF 47
P8z i, TR EALT 0.800 LLEFT 4 15215 .

120

100

80

60

40

) ll-
0 0.200

0. 400 0. 600 0. 800 brasia
42 RPETRESEE
F£ 45 R AE AT RS RS T

= PNEN w/ME v % YA ARG

(Max) (Min) (Media) (Avg) (SD)
1 JJE RS 0.480 0.000 0.160 0.129 0.015
PR AU 0.576 0.000 0.210 0.175 0.011
SRR 0.601 0.000 0.392 0.220 0.009
Fhax AR 0.011 0.000 0.004 0.005 0.003
ESYAN s 0.330 0.000 0.150 0.105 0.012
AT RS 0.837 0.004 0.560 0.340 0.036

M A AT R 7 SRS, 13 BRI T A ZR G Fa AR - 13K 4.5
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R, A S AT RS AR REL RT A 5 AR ™ 52 21 < fih XU e sy« A B XU R 2
Ao RSB/, o, BRERE RS« PRI RS AN 2 XS AE AR ™ (8] ) REAFAE R 22
St MHERVESE T, ARER H, AT ARG X HAR 1 5 52 B S0 ER A5 XU
B, EREEAEF AN, BB RANEAENESWIERS, NI
RPIEHE WAL EES . (BERRIERE, DX AL it KBS UK, M
(T S B H AR 48 B O ROV R, BENS A0 Ak DXBR HH SO L, B 7 BEORTEAR
JOR A2 MR T ARRE S A S TR RETE o MU AE 2 BEA . AR T B AR [A] LE A
RKIL, RN G IR AT EEE T, HEEKR.

4.3 3 FAITETH XU AR R

ARV A BT B AR S RO, — EEGRR AN AT RE Sha d
AR G S RV A O R R, TR AR DL AR T B AR SRE 1R T A TR
IR, 5 1A RO MRS I RE 7T PRIESETH A THIR R F i3 Aik . A2t
WAL ANH FIE BT LT X I EEZ Ik SR AT X
B 5 P S SR A B A T BEAS I SE B B R, AT BEAS B £ R P sk R A
THRENE S5 UAE T A AT ATk RS 0 [RI N, AR XU HIRAEN BE A0 o A /N5 00 F 8l
IHTAT statal 5 BEAT Z oo RN R S 0 iy, B ER AT BEAR S AR
DS (8] RS20 5% 28 S5 A AL, 4B A P ARk s RE v, AR TH B AR A N
AT R RO FRF SRR . 3R A vk RS IR AR 7T 1) S 5 92T

4.6 ETHFAI AR E TRIEE H T

e RS BT A G b XU Fh2 RS ERSYL 5

L 0.094 0.056 0.062 0.059 0.081
(5.674) (5.880) (12.359) (24.453) (17.430)

YNVALAZS -0.053* 0.050 0.048 -0.225™ -0.044"
(-1.993) (1.051) (0.499) (-4.160) (-0.190)

LYJTRATN 0.024 0.041 -0.058 -0.066 -0.093
(1.031) (0.715) (-0.920) (-0.992) (-1.342)

HAR T A -0.038" 0.062" 0.013 -0.091" -0.090**
(-1.660) (1.732) (0.360) (-1.672) (-1.996)

EATIIAZN -0.087** -0.128" -0.095* -0.084 -0.038
(-2.346) (3.426) (-2.566) (-0.906) (-1.323)

FAREIAZN 0.047 0.022 -0.036" -0.177"** -0.184™
(0.003) (0.041) (-1.830) (-3.452) (-2.574)

T SRR GIHRE. *. el JIRIRAE 10%. 5% 1% &K R,
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MBI A T AT BEASAE SR AL T XS N AR A X 32 05 PR A2
THREAVEAL &5 R 5 28 TH KU [B) 56 SR A T B A IR b AT [l S o i (R 4.6,
SRR

C1) A BR AU AN S R AR Y B IR DL I B BB b, RN E il 1 R
FIT A IX B2y /KPRy ORISR o 5 5 20 EE A BAd: X PR T Rl et (K Fi b o PR S
UEEIRKM, NTIBEA SRR BEASH B IR BEAS 7099 5 4R - f e JXURS: 2 Ta] 7 AE 8 2%
MRKFR, Ho, ANEASEBEXRZ L 5%H)E8E KT E2AMHRKR,
RYIREHE NSTEARPETE, AR RS 2 ML R B SS emhBiA SR @
JRRE IRy [A) L AFAE R DR, HAE 5% 38K B 2%, Ui I 2 < b B AR B 19
1AL, g RS 22 A B2 kD 0.087 ANFAAE, AT N T AR UL, &Rt
AT e RS A F B ik E AR BEA S X 2 R i[RI 2 B R, (B
FREEAMAN ST EAM G R GIA, B E 2R B A AR 2B AL 08 PR (2 R RS IR

i e RS 3 BUR AR KPR B WA AR LR RN, BT BT Rl
B R SR T Wit S, B AR SRS R RO, ik AR TR
BRI BAL, SFRNEN, SO AW RIB GoRYE R S SRR TT, S 2
FEREGR I AETE XS B AEAESHESS XA, AT RETXT B 5 B0 -3 50U
FE:, IEA T REAFR TR, RBEXHE B SR, T B R R A
BCEAGHIF RS TR BOAEEERAL, IR . SR e, Rk, fi#
RREARBLRT T4 A T SR U £ L 2

(2) IRBE ARG H AN T HT RS, PR35 U (0 B ARSI A e & A i AN |T
TRAE AR AL BE AN E VE - MWSEIESS /AT LLE , S RBIA S BIRBIAX T
I RS (I FH 0 S0 A7 A X 25 ELA S RIS o AR SCHIT R Y AR AR R B AR
AN NFTREINA P & o, I A REVEON A SEBTIRIWIA . MtdE. AR
BRI ZHORE , A AT 2 BARBUARI , AT RE2IE el 7 H AR SR Y
BiFE. MIATEREE 5 EAR BEA Z MM SGVE R, 3 [RIAE 10% 10 52K B2
PR R AR, 2 R GEA BRI 1 A BT, e AURS: 2 AH L AR b 0.128 A4S FLA
FEPREE RS A AR I, S B A e PR A B e R TR 58 KURS (1 JE e, T %
R R A R AR 7 BEAS S A RH N B s TSN AP R R A7 B A5 545 T SRAG R 19 R
FAE ISR RS SR (I 2% o
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NI R KA A A 1S Az 25 58 DA P 2 T KU RN SRS BF 7T

(3) < RS PR A5 B AN AL R P B I 37 KT I i, IEBdE 38 5 i
IR SRR PG BE I M DURR B o S SRS ORI, il A 4 XU
ZIMAFTE SR G, BAE 5% A RE K FRE, USSR AR I 1 A58
fir, &R 2 B 0.095 ANRAL. WFFR PP, SRXRE &L, il
BITRAIAUE, 2 iE e A A S T RORL B A PR, A DLSEI B 4
sl DERIEED, Wasgmfk 7 A IEE 7). SCUESE ROE R, Sl Rk
S TARZIATE 10%M 2 EKT ERE IR, B0 AN 1 A 5p
B, SRlREE 2 T 0.036 AN, s BARMAAAE, RS RTE N Z 14t
AEMLE, RUFIA 2 A BRI SE IR O BN T REIE, BRIk, thaeBEAK
Fordmt R, AR B RIF IR .

(4) WK INTTEA . BIREAR At a2 BEAR 5 ik o WU 2 8] 2 53
(¥ S m) s o JE I 45 AT DU, AT A4 T BE 0% G 208 99412 KU AR 2
MNTTEAIGIN 1AL, ke AR 2 TR 0.225 N Hh7; BARABEAM RS
H g AL 2 R A RRTE, Ao AR Bl ) SR % A i B 1 (R BT 38 I i o, L
B9 1: 0.091; &FHALoBEARNE N 1 A, o KK TR 0.177 S 8AL.
PRIk, @A SRR BRE AR S VAR, REH PR 7 MeE w2 R
R E L. N RAER = Ak P R EMSECR, WA S 3 1%, KRR EE
257 JTREE T AR A ORI AL 22 K RINZS I IR ME . 2RV S o IEE AT 2R
M, AP TETE B AL 2 KU R DLIE I 4123 50 R I VH IR 2 AR [T IR o 24 25 1%
ARG B RRIT, R PPE BN RIS ML, KA S Fsc X &
(RISCRE, TEMZEA T TE 2 15E KRR AR AL 22 AU, 1Kt 2 M AR = B
A XT3 R EE T 2 — o TR AR A T 25 1K) B IR G AR 2 e L
LG ER R RIS R, LEHRAIAE 2 R I 2 DX 285 (10 55 % RN it B 40 A2 o
.

(5) NFJBEAR BIRBEARIIE 2 ARTE 10%F1 5% 2 E K o5l 515 R
R 2 (B A7 AE SRR o SRR SRR, N EARRI R . BRBEARRH & A&
M BEARMY K, HRE A RS BB R AR . &5, MATIHEAK
&, 515 BRRARR BRI E 2 1R N TR AR BE R, NIR A
R AR P 42 52 08 /KT AT BB B v, T3 1 4 DRy FE AR U R IR 2

=r
&=
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%, MM FRAR T RS 2 A28 S BURAETH AR . Hik, WBERBAKE, BREA
B A P AEAE A S AR, Al AT A B I T 5 B REAS SEELEE 2 Wi
R, A7 i s S R4 e ERATE . 5w YRR AR T A AR
SR AR IOL 2« FRAIRESE . AT B ARBEABARI A, 1A s B AR BT
AN BIA P SRS B SRS ey, IR A E SRS A MR A A
5, HEE NP IRE R, BT EEXR. &a, S BEAE RN
SRS RACR,, thAEEIE OGRS . AN, P se A 30 5 K
R, MR MG B M, il S REIL SR AUER], Sk mE R
ARBURE, R RS B AR FR S B B .

4.4 RPMXE TR RYE IR

SEERTSONT RTINS B E LA I T SR AR SR BT TUR R, ARt
SRS BB 9] 5 5 T B AN AL P B T B o< I I W AR AT e Axt 11
W AR B B, ARSI G5 DXOAR ™ B AR 82 T XU IR 2 it
FEAETE USRI A AT FEARAEIBE 7, BRI R 3 T A P AR T BE ARSI i A v SR 7
FRIASEONA ) AT XA 1) = i XS e Sengs s AR 5, A Evd s A it
WA RIEM B, BB 5, A T Bod e e A 278 77 30K
PEA T EA IS B ARAY, SR AT SRS D R, DRIk, s
AR A GBS SRR AT S YA SR A AT IR ) S i e S o A
BRGNS P BER AR A T S O A

4.4.1 ETFRPEFERKRHEAEHRIEE

HHREOLR, NS XA T RS2 2 I i A7 AL K, 3l AN S A3
BEH RN T AT RE = BRARS A AL, S B BE, ER XA SR K.
RS A AE RS T A R, BRI A2 A (AR T KT BB 518 28 N 8GR 5T 1
FIRETE, HKUBSZ [ AH B ACHE . AELR M . e . AR SR F A LA T SR
HIFET, EREIVA AT FN, W3R TSLBlE U, i sebid
BRI R AU S AT AT SRS A IR BRI WU 2 ek
Z 5 WS R AP A 1 KU HRARN /0« 3 K st 32 4% - SnAR L e B
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WA T 2 BB TR L o S0 A T SRS R R S 2 s TR P B I A v B AR
Olo

AR T (AR T AL 5 S A8 2 AR TH KU (R DR, AR T A 1K
AT R H R S B s 0 A AT R R AE T, AETHBEAR HAIRAS . Thik
R A2 HL X S 30 R MDA A ) R SREARC RO e o /)45 R F s 3 i e
statal 5 P EEAE TR AR 54 T KUK 22 0T Logistic BRI 4T, 4347 35 18] (AR
RIEFFHEAER, $873 4 7 AETHBE A AR 7 RO SRS 4R FH G R S s AR B, sk
IESS RAUNER 4.7 Fiow

R AT AETHBEARR R RS RN SRS H R

PREHM BOKRIE RmeEH SHAAN SRAAN KEE RE&ZT

T EFIN 4 BX & BX & HE
i -0.990 -0.050™ -1.730 -2.956 -0.428 -1.013 -0.382"
(0.351) (0.002)  (0.281)  (0.591)  (0.258)  (0.461)  (0.050)

N5t 3.261 -2.882 4.824 6.171 4237 5.051* 4.838
(0.147) (0.306) (0.172)  (0.555)  (0.066)  (0.012)  (0.251)
VIR B A 3.764" 3.038 4137 5918 1.516 2.857" 0.650™*
(0.043) (0.554)  (0.099)  (0.139)  (0.542)  (0.060)  (0.021)

HARTIA 1.498™" 7.835 5.334* 3.672° 3.419 5.152* 2.520
(0.000) (0735) (0.032)  (0.070)  (0.433)  (0.049)  (0.340)
EAT AN -0.762 0.428" -1.512 4.822 2.387" 0.214 5.113**
(0.586) (0.098)  (0.549)  (0.469)  (0.034)  (0.679)  (0.000)

FEBEAR 2319 0.799 5.563" 3.420"** 1.513 1.635* 0.352
(0.915) (0.491)  (0.058)  (0.000)  (0.189)  (0.084)  (0.101)

e ok, Rk RORTE 10%. 5% 1% 32K ERZE, FH5 N N plE.

(D RPN GEARE “INsR SR SRR R 7 A« SOl B REsE Il
TP AAE 10%A0 5% % 2 K7 E 2 IEAR S, WY BE AR R A SE b A T
R CHRARB AR B ORBEOR/Baesiiil” AR MRS 25 AR
XSRS o B2 UTE HIET T BN N Z . FREEMBEAXT R, HAT Rt
XA, AT AR A RS, SR IR, X fiak
B A T SR o AP S B S Ve BB AR T UGN, R Ak — A N ISR 4
KA FEFER AN ERAETHIRE T, BumER A58 8 2 B A T 5285 Bk s, 4t
FMAIR AT Z O B M A A AT AN SR R 25 AR O AT SIS o N B AT sy Y
R REMREAR T B S BATBONFEIN 57 3 BEA . S 30H RE BB m B AT 12X
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FESSHE 2 B E R R RN 1 5 FEROK . BON TRl 57 30 /1 SR AR A=, B
IBESHTRIEFBRE, SRR R KRB FE AN, EIRREE 7
RETTI KRG FIE R EKT, DERBCE T E A ETHBEA, Wi i o e
HRAH XS (KT BE 77« PRIk, N 0 B A AR P S8 I e £ Z Ak e e sl
VRN AT AT SR .

(2) RIS AMBREARDHE “g KEHIR". “S 5 A 55
R AL A 7 XURSHIRAE /37 AL “ S IARB RERE I 7 22 8] A7 X 35 1 I [l AR
Ho DA BB AR A BONF B AR, il H 2R AR S B B R
% IR B R O A, Bt LARB T A Hph A 7 2238 5 UK AR P Rl
AT AN TR T AL A A= AN K o IR 45 B BRI, 0 Z kol
RERF I AR, FrRASE s “ IOk ge il 7, PLSE B AR EBHIR, 52
ot T BB BRI AT B 28 BEAS TS 2L Bl o B2 A Fe AR B (AR 7 K
HOR AR S (K B2 S5 0 A AR ZE 7, 1 8 AL/ R M 2 AR THE B S X
RIS AN RS IR AT 2 S AR R, AR TR IR AR T ARAT, i LRI
WAL “ A SEORHE /B BRI T 7 e DRURSE I 0T B 77 e JHe X 2R Rt X ) = 2
gz —o BAh, PIREARS “PEm T L8 E 7 MAAFE L 2 e e, A
AR R BEAS B A I DU AR P s Oy 3, AT A T Oy S T, JF
HAZ B AT AR ma fR A 1 2R s XSk %, vt AT SEna BRI R 77
By, WREETEAE . WEHE, AT CRRIMIPNLIR A E 2 1
PP

(3) ERETIAE “YABIRZ AL “SEmTZWEE " “InmSA IR
JRERTIBR 2R 7 TR O A% S 00 2 L AR TR RV Y 30 U < B A =R & AP BB 7]
TR AT AL, T ZWEE " OISR ANRIRIECR” 1E N
RS BTV . B S, ERlBTATEE R P AR S, s
A EIERECSN i A, N IRE ) 2 oo, SEBLA] Bt R 88, PRIRR 2
DRI 5% < B I R N S IR R B2 93 O RS o LR, ARDR T AR ™, AT 7 2
MIEE S BHE R T SR By, A BRI T IR i A K,
FERSERI AT, R BEA = R AT B SR TR A, AT ik
ZHE KRR B SCIMKEN N AR . Bn, B ABE R, ik
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MR SRR R AR AT RS ML SR A R, AR T AT RER
VR — WAL TR IBAE SR B8 AR i ) AR P LA DR RE 0 AN FH AR i, 7R
o, SRR Z B SR AR LGB, @SR ISR, BT LUE R 5 3R K
IR B, Rk, R EZ AT, St B AR AR B R ag 514
SRBINGRIR 28, DU KUBSE

(4) R BEAXT “Z 5 PS5 IR SR 7 MR 77 7 “hnsmts i
R ECHR 2 7 AT S AR B e 55 7 38 52 S8 35 B0 L R B2 o 4 B A AR
AT 5B R O RE A R AR R, 8 5 R B 828
TR R R ML, B ESNS 5 2R AHLAMEX F S5, A NELE N
E, ML R AR 2 A= BRI AR R ZEZ AT, TS A
WA RIEFEA e BEAME AR, B I8 52w S H b R 18]
(RIIR AR, SRR AR 7 S g RIVHRE R BT e (1 RS, I MBI 3K A 2 58 A 355 1 ik
SRy REILA A IR 2 2 AR A A S RS AT RE TR (0 XUz o 2 TR N 5510 T
fERIR L, AR BAEE RS SRR S B WAL IGES), BRSO
gy, WESERREEIL, BBl “SINAOERER I 7 B AR BN A 5 SR S A
AR 2 —

4.4.2 BT RPEFLERBHEREREHES

L A RTEE A B, AR R XS 2 ROX SRS 32 B B AR B DR b
W SRR SRBUNTREER. AT T4 . AT Logistic [H AR 71y
A B AT RN R (IR 05 AR, 2012). H T T AL TSk HUA
FE“HRFEY B CRGEERT PIAIRES, B, B SRIRIE R R A TR R,
HOR I BUE 7 BT statal5 498 G Logistic [FIARERY 434 KU KA )G, ANIF]
AT PARSE SIS BT AP ARG 0T S I A, S5 RUR (R 4.8):
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K48 AFRESRER S X ZEJa KUK N SRS IR

B, BEK DT B Zris SEFIEURT AT T

4 €S
g -0.503" -0.464 -0.601" 2.411° -1.411 0.348

(0.088) (0.101) (0.015) (0.077) (0.150) (0.901)
{5 X 0.481" 0.652"* 0.826" 2.358™" 1.119* 1.007
gt (0.037) (0.000) (0.059) (0.000) (0.007) (0.995)
2N 0.328 1.190* 0.568 0.281 1.200" 1.022"
I (0.310) (0.061) (0.151) (0.330) (0.000) (0.000)
xR 0.495* 4.387" 0.348"" 0.994 0.733 1.897*
gt (0.093) (0.002) (0.000) (0.132) (0.285) (0.021)
Ay ik 0.701 1.008 2.003 1.694" 0.672" -0.827
gt (0.204) (0.115) (0.661) (0.074) (0.064) (0.459)
SEMX -0.522* -0.833 -0.696 -0.765™* -1.322 -0.689
gt (0.032) (0.912) (0.347) (0.000) (0.909) (0.591)

VE: k0 RRRIRRR IRORTE 10%. 5%A1 1% 8K LR, 55NN p .

C1) AR “ B e R4 ™ P XU X SRS, A 5% 1 2 2 /K1 B, S
JREIAURE <l KOS RS 2 ARG 52 S 2 AR O, e, fi R XU R R 5 XU Y
“ELPER RS SRS TR DY IEAR S, YR IR RS A AR, AT BN
PR € B F S B AN I SR A PE B, DU IR 2 &5 1hifE B
W5 BRI E” N RFETROCR, R IHE BN, & dT
BRI RS L A5 BARIEED . XTI E R T AEANL . TR IS A B AT
XATRR, SECRT BT W7 Eh 3 R 200G ik . ERFE, By T 3R
BRI EE, AEA5 BB A 2L 5 tBANRE SIS o it I W7 2R XU
e, BRI 7 e SEm st FrA A T rf . DRSS UME, A SRR “ 5
PRSI RN HHTAS SRS, AR RENE 4ERF AR AZ € AT fE .

(2) “HER” SEREBERA o PR RS R AR 7 DAL < KUR: R A 7 2 1]
HAF AL 525 A AR IR AR, U B 2 AR ) TR i R DX AN XL R < i DXz P
i ) e B STFORIG IR IPSON BRI PR XU AR B o 5 XA 85 e PO A P B
VRS A BT 2 s ARGS9 X AAR ™ 52 3 XA A R ], 2
ST IO B« HERBCE S, AR B AR B AT L RN s Rl
S (87 AP A8 R A ) P G o 52 1 SIS N R < R B0 R 2 A ) 915t
S5 o THD X R DX T < it JRURSE PR A P AE S 6 DRI TN B8 it N I [RJ I, I 2> a3
“YRk D B AR SRS o X XS A R, IV B A R AN
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SR OUEZE I AN 3 B HL S B B AR (1031 BT IR b o PR SRS 1)
SCRAC & AT A UOAR P T b B b, HELGE R BOs R AT KT, £EIX
FIEOL T, A R RESE RS o S s oy 2L 51 B VT A i i ) A % oK
PRI, G = 1 B AT ARCOT PARD RS GERFA S -

(3) fERE MR o KSR ANE B SR “ 278”3 KU BOx
RIS RE . RS R A At 2 MBS R “ 781527 BiEmn, H,
i e RS R0 £ T AR S ISR 1% 10 528 KT B, DN RE S R+ HERA
FEXT “URDTH B RSS2, A R RS AL AR 10 2 R B AR 9 th A L 1Y
Pl AR LT S A T A SO . RS Bk A, R KR
RS T RBIR R TT b, W EEAR KOREEE e ASCAT % 1 4R 8252 2R (13
H, JFH, R FTERE A KB 57 s JHCRE T 1%, 4% TR R LRI
NFRBETIBEN T, IS EEWIN Bl LAAg e XS S A (0 % gl S8 ) - 2% 7
RS KRS AT, A5 SRR R “ TR IAETHSRIRAE 1% &
FAROP LR R, R SRR AR AR S AR XU . 1X 2
PRUONA P AR B 352 2R I 18] Pk BUfS 2 SRIE B A4 P 2855 SR A, (5
SR P AL T RIAE, ZNRREE, 58X RAR B S A
—AREH LA TS

(4) “SERFBURFRER " SRR PSS AT 2 XU 2 [8) 474 2 25 1 1E
[F)OC 2R, R AR RS Y L BRIE XU FRY AL 2 USSRk B fH ) T3 B “ S AR
IFRAR” AE 9 RS A Sl o 2% A2 ™ A XU I, AP i LUE RN N &
B A X RGOS, B BUR R RER RESE R ORE B BRI AE L, A
B, AR5 JE R B R EHBUF TR S . Ah, BURBRER L L R E
IR L Fh s ORI PRI BRI R e A P BOAMEE SR . 0 T RS TR AR R
Rz R AL S HIURSCRF AT RAL 2 BEATE R, A, BUR AT BN S 34,
AR A At 2 2 R ST PRI ST RE AN Sl o

(5) MBS Gl S 5 B “ AMT L7 SR 2 18] 47 £ 52 2 (1 IR A
Ky RYPAGRESE R MG R XS RA ™, BRI R 2, FRELFH AR
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