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FFFE 1.528 1.079 1.017 3.624

SEH T 19.106% 13.485% 12.716% 45307%

3.4 A

ZYETT IR BN TR, XESTIN BN BR 15 B SR W IS 2 e 22 DR AE AL
I B JEAMALE T BT e B R EE N LB A OC SRR, AL, A SO AR SR BE A s T
N RIR KN RS P AR e A A DR H AT, 3R 22 5 A K I 22 S 0K
25 WAL 2 KB ICTE R B K P30 2 R B AR B 1 B B R 22 5, Xl PR 3R % I & i B 4 070 i

HA BRI, JEHEM S —Ius5

db B
H 25X

&, BBl 3 BC A ) RE BT AR B K 2 5 B

Z 25 I, O T AIBRAL 2 SO 2 S %ot BBl 46 4 IE i ok 1 22 S, T BE M0 A SOUL)= 1
52 B G BEMA 55 3 A5 55 54 P 3 2 B BT 0 FE A5 00, AR SORs 3R 2 728 4 45 il A2
AR Oy T AET AT B 20 k2 O iRV, R B R A IR PRGN 2 R

2 FERTEREHERMESIT(N=1142)
A YE (%)  triER A E M (B 15 RH
LB 10238.1 4656 LBt REFEIFFHHRMIA ; FRBUA
—— LB A 1460.8 2903 MALNEERA; AMEER . I SEMEREERA
X [UPRRE ' UN 226 21.0 HFH B RS =R
BRI A 46944 3078 FAH; BIRE; AERREMEAIA; EAHET
WA AW s HoAthlie A
REH . KREIH . B ERN s BWEEMN X
, SPAEER ORI S RIRRelE | RIRSH ; KRR
gy R 003 e, R, KA. RS
H 2SS JERS
HE ST 11042.4 641.5 HHE S BT RES
NIE#AE 3982.0 513.7 HRLA AR XAPNIEAR
53 AR A By T AR 73.1 13 A FEEAE G A 4L
Af FEENOEL 2.5 1.2 FREFFEN A4
. ki 48.2% )
s el 51.8% 1=3T, 0=Aeky
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o, )4 B 3 R B py 4 2

F T3 388 22 76 0] )9 20 A FURE 20 A H AR 2 DR 3 5 A £ okl i3 9 D 2 R =2 M) ) S IBE , 20F0
TR M H AR PR RS 3 5 R A5 i S 2 2 B WA AR | S B HH A S0 R AR R AR
BEAT I AT AR (L ARG FR okl By 00577 A AR 10 (L A9 1D R 2800 [ DT A RO AR 4 )
P T X — [, AR f TR B4 R Hansen 428 DL EEWACIRI A ], B A =X an =X
(LPIR,

N
a+a S+, ajlxi‘j +e, &~N(0,V )% S,<S
=

yi: (1)

N
a§+ai8i+ > ajzxid.ﬂzi si~N(0,v2 )i#r S, =S
=

yi AR | A ZE BT AT RO R BB o e 5 S = B EZE &, 5 HAb e As oA R],
XA A ys B SE IR AE AN [R] RS A7 AE 22 5 2 LG AAE D TR AZ J i, DA (1) 2]
LA i, AN G AR S AR R A7 e PIE B ALE 1T, DR AR SN T B fELK
PR 33X SEGEE T A AR A BT R GEE , HEE BRI AR BRI £ 48 R 2 0y aty (B S L
H11) s HLE 2 T, BRGREWCAAR DL o T B /KF- | 33X 28 5 B i) I A B A R E , JEZ Bl AR
DURMR AR A0 D a2y (_ERR AL 2), 75 a7 a?y R B AT R OR R B 55 U5 3 BE X AN )i
AR B G2 B0 DR R B R A R 9 BB R — 2B 0, 02 aty>ay D5 I WAL ACHR B0 810 % J 0 RLAI:
RSB BRI 2R TRFPRAR R ZEE, RIVIOR 5 IR0 TE 5 22 14 1ol R WA 22 2
A, 75 WIE W AR R 58 PR BE X B SR AR5 T A R i — 2 e, 5350, WnRAF A
DA, % R (K ()RR PEGE T I 7m i ZE 22 DR B0, T LA St — 25 A Wi i3k 7 i A
RO FETE AL A 1 PLEAE A FRE , 318 LG 0 S 3K A 5 T P 1) o ) 70 JEE T A 22 K, UK il 5
HOE T E VARG IR O EC SR I Y LS AR O (A d I [RIARRR AL B SEL B 0 B
BRI X B2 R ST R ATAE R IR RBE

KT RERIAG TR, 538 A4 22 TC AN [l RS RUAG T fh7 B, SR 3 A/ e R my
(OLS), SR AE (1) 3 H iy TA7AEA AL By B {E /K- S7, OLS S AR JCIL B2 AL, N L T 47 i ik
SR AR RLIAAGTH(MLE)  H5 S" A BTG THS B0 8, 585 XX (2) 45 ) 56 BBl 9% e
PEATIEAR RS 25 (3)

LL(6)= z —0.5L0g(vl)_8711+ z —0.5Log(v2)—871'2
e 2V je(s=s)

(2)

2V

f=argmax(LL(6)) (3)

11112 2 2 2
0={S ,8,,8, g,V 89,8, gV |

DAFE MLE A3 R FH 4 1 - 1K % (Newton-Raphson ) #2441 ( Quasi-Newton ) S5£ S AL 4k
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SR, X VR R 2 T R e HE 3 L 1) et L R R I, R R AR R E Bk, R
WSRO B2 B RN 1R T B — 8 RO SR T S SR B R 0 B — Ry
SR A K 1 2 3 R AR R I T AR T S, TR e A R R A R B B A
MBS TS BE BRI AR A S 1 A, =X (1) Bk A 04 B (L [ E S S B AR By 2% (N+2) +
1,N Sy fff R As de 2k o, S50 ) o 2 P v 1 2 T R Mk I PR S ki S A AR 1
(8 T T, AR SO B S 0 — i 7 26 B R AR B30 1 — N T 5301 (ABC) R 58 vt 28 (2) ik 47
SR T, B — AR BRI, SR 5 FE ILSEE RS 34T Nelder-Mead B3k | SRR A S HAb 1T
o

ABC J77% 1 Karaboga 2 | 1% 7 1% 52 2| W R B LAY I3 &, R 1 9% (employed) (R T
¥ (onlooker ) AT Ar i (scouts ) 5¢ MR 2 1 #RBY, X0 2 R A A | L 3 = Fh e 3 T 4000 AT
(4T A7 S50 1) e T 868 D508 7 338 7 B B (fitness ) 5 4 YRR AR | B S SR s 42 B T SR 2 o
Je ks i — G T A7 i

Xy =X UK =X,

U,~uniform(0,1) ,k#i,

i=1,---sizepop (AT 1T #1481

j=1,---total (Z$4E%0)

LR, R T 0 D — 7 M 38 P BT X Iy 7 B A P AT, SRR RN

. finess,
- sizepop

2 finess,
i=1

A AE—E AT, B T S AL A )T A7 i LA i SRy e A

PR TR 04 3 R v R R 2 ] A A A A L TR R R B AR S
VSR, A SRR i TR/ 5 TS 2 RS A T i U rh B 2 2R Y R
Bk, S48 ABC BIATE 4 R TR AR vh R B RAT (AAE Ry SO0 rh e B 2 | Rt >3
1T ABC & B 42 Jmy S 0 it T A < DX S5 7 J |, 30 5 B3 ok JH A B0 10k e e A 0 7 Y AR SO
ABC JEfitli I3 — 25>k ] Nelder-Mead kA7 R ILAL , B R RE & — RO S 8000 1R
A7 B XE N+ 2 22 AR A9 5K O S B SR SR i SR R R R AE R A TR AL
B B SBN BRI, A SO ABC 8 4: i Nelder-Mead 303545 4 Sk S A ALK A
(2), IEF52 80 ABC 94 /AL A3 Nelder-Mead FY JR 38 A AL A3 B A4S, SR AR AN T &

Stepl. ABC Sykwla k., BEMLAE B — 4L T 17

Step2. IS | F TR T5 0 =R ERVETE R Al AT/, 3R 3 — 5 AR AREUS 2 1k
ABC ik

Step3. FIJH ABC 3k T (e AN AAE }y Nelder-Mead 5% BUWIHA{E, 24 N+1 4 & 1 A T
A5 TE) B HE 5 /N T B (4 tol=1e-7 ) Ik B | 15 ) B 417
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HRIESER

FEVEAT A AT, A T WP IR RAR AR R BE BT WA S R ARAR AR (ol B ) B A 1
O TREA AT TR ARV IR (9 M, R BRAR IR SR A 22 A0 el AR B e fly AR A
FKEEXRN 5> 128 IR RN ST ARPRBBI AP 218, ARG R AR 3 o . MR
[0, T RXTRAENA LIRS 28 5 AR BAE S K B HA BRI BReR N E 5 | HiAt
3k T 3% PR R 1) S A 1R 5 B T S e A R 25 5 AR A O R B 4 A LE 3T A
MR, IR 4 AR 5 B2 - 327 WS A1) 78 P 38 g R, 2 P A A1 O < 80 1) ST B T
WL ESH IR FENAREL (R TS -E A3 SR M2\ R AR K2, S
TEFTA AU ds W R o SRBE WA R DR BT 4503 T A R J2 8 S N 75
2L, ] AR A BT A AR R B Bl nl e TGk PR B R | IR =2 SR B0 SR A AR 0, HOR, e IR 2
H R PR AT G 53 AR AR A Fi e 2 e MR )RR DR 13, 25 R DR R 1 AR D ol 0 00 1 AR A0 S
S AR HETESE N, A5 G AR P R B G WO, B R E 22 R g, MBI ek
TS e R R DR R A AT 75 25 R AR PR S RE MO S 1 DR 3R 52 i 22 S AL e . o 1
PPAG AR DR B Bl ] B2 2 10 R AR PR B MO S BAT i RAR L, AR SOt — APz ] [l T A
RABERT 73 8T

®3 AEREEBERN . ZHAEREE (L. T) N=1142

WA ek ki
AR SEHUA 153 TR U P53
2000 LAY 2779.12 1164.54 9829.51 6624.98 1100.82 15019.41
2001 2 4000 3417.87 3173.90 11430.46 7326.96 3130.60 18790.12
4001 Z 6000 3772.57 5014.91 17039.53 7950.60 5242.35 24688.97
6001 % 8000 3524.40 7112.04 17386.96 7452.48 7121.60 28199.44
8001 % 10000 4647.73 9385.04 28728.37 9054.55 9601.85 23288.54
10001 & 12000 3693.82 11446.18 21777.27 8053.71 11559.05 33649.38
12001 % 14000 3472.22 13173.56 24028.89 8696.40 13131.51 39717.00
14001 & 16000 3978.00 15165.00 48092.50 9477.90 14922.95 32627.93
16001 & 18000 2725.50 17260.00 19241.25 8575.29 17395.00 31339.68
18000 L I 2895.33 39329.88 34264.01 7809.72 35342.84 38685.34
Total 3292.26 15047 .41 21285.18 7988.47 17687.46 30522.58

(— ) AR A XHE R KB R R 53 BL 2 M 89 & ST £k 1% B A 5 4

RS 5% B R 1) 5 4 D) 2 X AR Rl B 40 i 7= A S, AR SCRIEE T = AN £ T
2 Il AR R AT 43 B, BEAY 1 HUB R A A X AR R B B IR A B e, R 2
FEASIRY 1 Bl b [R] A 25 1 S 45 0 DR 3 R (5 ) B 3 g — 2D i A AR o 25 SR A
FAPUR,
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®4 RAREWZHEMIHMERESTHME S TEMER T TER

Y 1 R 2 AT 3
HIEEY gt PRz HJEEY gt PRz HIEEY gt FrifEis
W RO 568 0.018 0.493 %5 0.020 0.327%%% 0.037
TR -.008 0.009 —0.030%* 0.009 -0.036%5* 0.009
ZEEIRA —.064 0.019 —0.143%% 0.029 -0.013 0.027
[ RRE TN 170 0.196 0.125 0.189 0.098 0.168
HREA 036% 0.013 0.000 0.014 -0.013 0.012
FeAA 16 0.077%#% 0.010 0.039%#% 0.009
HEET 0.016%* 0.006 0.014% 0.006
NI H 0.074% 0.015 0.010 0.014
AR —0.001 %% 0.000
P YNEE 0.046% %% 0.012
W % 0.409% 3 0.027
R? 0.012 0.085 0.287
F 3.315%x 202381 %% 45.578%xx
N 1142 1142 1142

. 2% E . *p<0.05,**p<0.01,***p<0.001,

MAEEHY 1 B [ H R EBCR | RO S E 28 ¥ IO (b=-0.064,p<0.001) & F& tIit A (b=0.036,
P<0.01) X R WLy I AROR 4 4 HL AT 5 2 5 M) , BV R 2 20 385 1R A B /D G A RO K v A IR
FIEHARAG IR B &k . 7RSSR 2 v A IRIA R BRI SR B S AR A 306 57 (b=
0.077,p<0.001) 5 % & BE£J7 37 1 (b=0.016,p<0.001) , A 37 i1 (b=0.074, p<0.001 ) #BXf 15 A5 4>
WA W E W E S0, LB GE AL R 3 0 R BP0 B 1 RIS 2 i 25 SR EARRUE
B 3 AR BEE D7 FBEN FVE Ik S 78 6, DAl AR () ) i 22 8k R?=0.287, 1] LLKTE | 2
=AM AT DU R AR (IR R B 420 ) 28.7% 1 J 22 (X HE K ), 35—, F=45.587,p<0.001, iX
i I R POLAB 38, B MR P 5 TR 2 o A Rl B 9 VR 40 T 4 0 VA 5 MR B 5 2, B 1 A e 0 45
A HE W] B T R AR R O = WA B AR R LA R ECE IR TR K
3 5 AR DR EAT S 35 1 67 o) S0 T AR R S 19 28 7 T 5 2 A% e S AR A £ R B 8
AR EME, AIRPRR B G B LG BE 4 P ARZ AT X B B, MR A O Sy 1 R I AR R By
PEAMTC , F2 TR R U5 T 45 Hl BT 2 37 RO U 7™ L X 3R 5, 8 A A 1K AR R BE A 5% B Sl
PRI THAGF R MEIEF EMEARZ T FR . ZEERA SR SIS Tk R AE
W5 , RGP T A N B3 AR A 20 60 1 A5 B 75 30 0 0000 A 5 A6 A ke Bt R i =2 ) A7 i
ORHE; WS S5 R AR G AR 1 S 20 B St PR O R B 4 2 B Bl 3 19 T T 5
M, FEAAETE BE BRSSO R RIEAEN AR L BRI AR g
U ARAT T 22 AR OB B B2 5L 5 0 5 7 8 X IR DR s Bl W 40 T o 7 A o 25 T 1) 5 i), B0 s
FEAR AR S B -, 30T 22 TR S AR AR A RO R B B U5 L AR Y AE R M BRI XT R T £
KIALLK IR & e b A5 4k 2o ROl ) B A Sttt 1y B P R P 2 5 o DA B3 1380 1
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FEIBAT 0 S 2 RS R A B 2 I B — R BRI A, R, 2 BB A A S R R U
3K 2 Gt 5% , S IR Bl 8 U4 T A DX S g 2

Z UMM 3 Bras 2, H G O R Bl il B 52 IR 43 B RIS = AR
AIEFIEE BT S R T RN R 2 W RE A 2 R i, oA T A
HIE 22 TCZ A BB AL B 2558, Y 20 BT AR DR BB SR SO | s 32 R B2 2 15 B Ml ™
HRIL o AU A SRS B3 45 40 43T ) 200, A A (L T DR et — 25 53

(= MR ER#G BY B3R 43 B Xt 22 B 2R R\ 5 = HH B B R B i it

Rt — 2553 BT AR AR R B 2 5 X AN RIS | S 15 100 19 20 8 A BOR AR, 8 A 15 1 101 5
BRI PEAT 00 . AT S2E 45 5L AL T Matlab2012b 2 5 52 30, 150 {1 ] 5 250 44K 4 i 34 ABC &
XA EEIEAL 300 V5, IRAS— B A AV A Nelder-Mead B3k AT BRI , 78 )5 22 NM B3k
it 582 kAR IS B I A . BARI A 25 5 Nk 5 Fiom . MBEAY 1 1) 0 A R? 1Y)
(EKTE , A ] S AR X500 22 W A 8 00 BE 35 7E 39% LA I AU UL & 48 B v T3 22 04k
PENEAAS . WSCUERIH RECRE  EE R R BE S A5 AP S BT,
ARG BEE M X IR R B 42 0™ A 25 S s i 1 T TR Al 0.36 J7oT, RIPMARGR R IE AL T
0.36 J7 B AR AR ZKBE AR R R B 4 452 2 0.2706, 115 K BEMCA B 1 0.36 J7 B IR fR
FBEMCASHICAR R B &R 52 4 -0.027 . MDA LS5 HKF AT LI A 2598 2 (IR A Rl 9%
PRI LT 1) 1) AR IS A B TR R B R A IR 43 i, B (KP4 0.36 7

£5 BEREEBNTHHMERESTHNG TSR EITER

PR 1 Al 2 D 3
B 1 Bl 2 Bl 1 Bl 2 0LS
BRI 0.1379%% 0.3971 % 0.1539%% 0.4574%x% 335w
FEEWA 0.2706%# —0.0273 8 -0.0044 —0.0285%#x — 029k
FRESCH 0.083 1% 0.0159#x 0.1165%** 0.0153% 019w
B AR —0.0009%* —0.0015%#* —0.0005%# ~0.0017%35 —.00] %5
FENDEL 0.0645%+ 0.0282% 0.026627 0.0261%* 0435w
e 0.3025% 0.4360%# 0.288 1% 0.3925%:# AT
FEEWA T THE(E 036 (J7)
FRESCH T ITHEAE 0.79 (J7)
R? 0.3969 0.3336 0.280
N 1142 1142 1142

i B3 *p<0.05,**p<0.01, ***p<0.001;
A L RABON | AR T MR A0 IR AR T AU 2 R ACKON Stk & T IR IR R
B 2 JE— 20 I SCH LA RS I R R R B 7 1) S B2 S DA BB A KB IR . ARSI 2
A 2R R? YRR, B ] R 0 A 77 22 A9 g 6 1 BE 31 33% LA b, B i AU 40145
PEHR . WSERARBORE A H IR ZENA 5 A IS SR G E LT,
AR 2 S AR PR Rl 7™ A 22 S i B TR O 0.79 oot (H2, MR R BE IR T
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0.79 J7 B} ARAR B2 ST RO B & B A 52 A A 0.1165,, 1717 1 5K e 32 i M il 0.79 T i IR fR
FRE SRR AR R B & A 52wy 0.0153, 1T LIS H Z5 18 02 IR Z 2 3 it 0.79 J7 HAIK
R B 4 450 % 1 TS 32 B S R IR 0.79 3 A 88 ot 13 /0N, RIVIR Dol B T D % ¢ o8 S HR R e
AN EA i AR BB

(Z)AEBREKARFETRERERRAOEREE WS ZHOSE TS0

(A DG A2, 3 X FE SO S HE BB K REAR GRS AR 176 3 IR B 7T LA
KR 6 Fim) AR T 0.36 J1 1Y S E FEAS RRARTIE “ WS PA o AEAwASH 5N Fr) 2 o 1 I
AR T A BB K- 0.36 J7 09 ZRBEAL (5 FEA BT 1 22% , 3X R W AT RO BEFE 2 55 i
A F AR ARESON R T 22% R ARG RE . TERBIKE B AR T 0.36 J7 W A BIME/K P K B2 3k
I AR OR KB 4 457 35 0.462 J7 7T, FREEWCA M ¥I{E S 0.189 J7 T, ZRBE A 1 3 Hh 1 F- 3
o 1.257 J3 0 MKW b e Al R AREUE T AR SR T 0.79 7 B R BRI B A
o ARXT S T 0.79 T BARORZBE R B &4k 0.63 J1,SF B Ry 1.848 T, it P-4
SRR .01 T3, Y ST A LI S SR FE A AR IR AE LU Ak, HREARR N B R AR Y
83.89%., Tt WX AR AR LA R g v St e PRI R E T 75, AIRMBO | S HE s R 3 TR A R B A
P 23 PRI SR BE AT BN IR , AR B A ST IR RN TEE: A4

F 6 REEEKT FERRETHEN FHEHMPRER L (B TTT)

A g B 7K WA AR X FEASTE 25 1H]
) 0.36 7T &I 0.189 (0.102) 0.462 (0.366) 1.257 (1.212) 21.54%
WA FAE
0.36 1L I 2.040 (2.101) 0.603 (0.495) 2.978 (3.469) 78.46%
) 0.79 T ZUIF 0.566 (0.905) 0.272 (0.203) 0.509 (0.175) 16.11%
7 RME
0.79 Ik 1.848 (2.098) 0.630 (0.488) 3.010 (3.349) 83.89%

E AT T AARE A N=1142,
g5 LR BUAT IR AR R Bl B AT b 1] AR A B 3% TR R E AR, (R A AR A AR A 7
TR 22 WY iy S AR AR RS A8 PR 5 R 14 0 2, IIRAR RO B B DG WD B SR e 48 55 S R 4
B P ZRBE A RS BB R R BE TR 45 T RO B0 L A AR BB, 1 3 Hh R A
e FAEAS LG9 Y A1 P oK B ¢ 9058 2 T 7 e F 3% PRI A0 JE S ) B 42

N ERENREY

(—)EEHiE

ST RRA AR L B LA, M SR RS 5 AR R T D5 T <6 0 94 1A 2880 [ DT A
TR P IR 8] A e AT ST AR B, FEEAF A R 2EIE

i Wl ZouANE B R R | R R KB BT 23 B 32 B R SR 0T 9 T BN |
A SO R BT S AP TR SN R R S AR R B, b S TRAEIA
X AR R IR Rl B < B E AT Sl 3 s 07 1) 20 3 SO A 0 S R B SCHE IR R B 4
HA R F MR RN, MBI ZEE RO S Z5 R A AR CR R Bh & %0, H AT R R

56



KBS F A SO Z HREHCKRR

o, TR A, [ R R sk — 25k B RO Rl B 9 T B 22 Ml i) WAC A SR PR A 2 MY, 28
R BEL 23590 8 0.36 J7 , {ELRABURI: R BURS o6 A9 30 A7 R, AN i AR AS B R 22% 7 4, fiRR
B X BEAR ST R JE B4 i A 207 PR B R ) T B v 14 2 S 0 8 S U RS AR O AR AR 7
IR LA KB B R By K P2 1, AR DR s B A A B D i 3 A RE 6 2 AR R EE B AR 5
SR, XA AR R > e AR

B = (EARORTE A AR PR BB G 0 5 AR OR AR S I 25 =2 ) B A A OGS 2 (ER R R X
SR R B R E 2 T BEUR S E L AR AP PRIBORON A5 S HE B IR G JRE A R A R A R A
RELL, B S AR S S BT IR R S, RV A 37 WRRF e AR R 5 SR B B0 17 S g
(5% PR G BERE , FE S S AT SR AN B4 ol 7 S L 9 R . T AT H 5 A fR
B IR 53 TC 5 222 DA DRy 2 R B0 22 0K B, o I A4 S 7 s B W 90 20 TR R A %
' EEAR,

(=) BUREW

Wit AT A TR IR i) S HH R0 5% DR B 0 e 2, AP P e B 9 90 AR IO LI 3 o P 34, 3
KGR B AT o2 o O B IR B A RSB ST R, AR PRI P A R B B IR
FCAT RCEMIRAS /AR LT Bl

B A e B PO R WS 2 25 B 2 S EUROULJZE T 4 A B 22 ek 4 R B B
SrECNTR Sk b BB R AT S - (1) % B 2 RAHR AR B B AR , il b A RO« 22 3k
By 2% R R R G R T B AR TG A2 (R B % B S e S DY S O R 45 T Y
B A AR AT RE SRR T A E AR IO A B A R B, A e R i A
TR I LS o S A B A e, T S BE UM PR S 1 I S e 1 ol 5O S 2
MEVLAERF AR 16 B PRBE A 7B, (2) R IRA G 5 R I AAE TRIR ST IR Z L ik
ARKIATRTAR T, ST A0 R RERIE M I, 438 5 % S 1F (F0ig DA K 72 3k S5 BR B
SR, AT A SR A T T BE 23 FOARR DR AR SRR , AR DR ] B2 B WS A T A BIL K 33X 78 3T A
W e TR PRER (RN S B A B IN O R EHERRAE T BB 2 41, S 8RR AR AR

HUNAEIR” ORI SE A DRI G A AEAE | 52 M S48 ) 9 1) 43 Te g 1) A0 =X, 3 30
BhBR IR FEA G B, AERIN B AL 2R b, B o TR R, T EE BTN B S A AR
REAS 2 2 WU I AR & UK REAF B A RO . DA B BT A S FIERAT AR BIAL, i 5E
3 BE B8 PG A S BEAL R AT AN , R B BT U520 e ol B8 e oy el B M52 3 0GB B IR T
PRI R PR BRI R B B IR ORI A S BT R0 B, A5 0 O AT R R A THT 1, Xk 24 i
R ] 2R 1) 2 i B B0 73 B AL ) SO 2 B A PR ARG

UTAEAE, M Hr i RS ) 2 M 05 2% G BB T, AT Xt R O ™ T P 2 2 J= St ) AT
— RGNS 8 3 | B AE IR X G ARG BRI, (FLR X “ RIS A2 ™ B4 R B B8 43 i A
BMEIREOC R AERFER DR B MRS GEBE 1) SR AR R B , o Bt S H 20 R
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G E A R Bl , SO R B R 23 B T 3, 5 3 B B R o I S B BIL AR, B B IR T )
H LR, H AT RO R B BEIR I BC P 225 IR, MRS Lol A, A ST il AR
B 645 A% BRI A 2 BC -5 B R0 TR B9 M S T SR B IR A Q3R R R R A A 1 45 5
T, 42 LR ORI,

i — B IR R B TR JEE R SR M A I S TR ISP A R s DAY A BT IR O
FEA B AR P o A% B e, B E BT RDIR B0 A AN 728 1 LA R At 2 BOR B i e Y | i i Y 6 1
HARE o GRBEMOA TR [6] A5 IR0 -5 % DR v A 38 S 7 o ORI iy s , 220 17 3% IR A 22
HEPEME SR LA R 2 S b, T BRI RN I A T IR B 7 BC A AR 57 eAh  ESr 2R
B AR R A TR ) T, R A A BT TR 4 2 BRARHE | X Qi) B — S I LR B L
(1AL I3 PR | PR 27 5 A ] ) S 2R 58 DR A — 4 Tl R S5 A PR M ) [, 5 22 2
A R R Il o A T B2, S S A e A P RS B s A XA SR AIL T, o 22 PRI I £ TR S DP A 6 20 45
WA S WA AR AR s 2T IR R LA BEE WA W7 o 28R A FE T (=
7 AEWIE S 2R A SR T IRAR B , K I S HH AR AARZ SR I L1l , 39 0 R4 A B
Bh &t (EAHE B0, 2017 AR DU BRI A ZEE Ik, 1 OO0 F0l K] AR 1
BIR FRIRN CEFN AL R BAFE NSRS WIS A E S EE Al SRC A B AR B 52
BT LA, B A 0 REE PR A AT SR A = p) iR A AT SIS I S SR AR A T
TRBEAR S ) 2R B0, NS R T [RIREAR PR AR 1 e B 18 5 25 DR 3 S R JEE I
D57 80 1 Z A R BT IR S BE AT R 3 S0 ST PR BT IR OS5 YA S SRR 1 IR D A
FBE ] SIS, SRS ARSI i S 40 BRSO ARl , nDH 3 22 28 IR A 90 AR BT
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Efficient Allocation Inspection of the Subsistence Security System Resources
—— Based on the analysis of the threshold model of poor families’ income

and expenditure
Cl Qinying, LI Qin
(Department of Sociology, Wuhan University, Wuhan 430072, China)

Abstract: From income -type poverty to spending -type poverty, more and more poor families are
included in the social assistance system. The implementation and the resource allocation based on the
assistance policy have many problems because the diversity of poor families and system design cannot cover
all the difficulties of reality. According to the theory of equal welfare resource allocation, a good social welfare
system should provide different relief for different type of family. The aid resources should be more favorable
to the poorer families with less income and heavy expenditure, and realize the precise allocation of aid
resources. Targeted poverty alleviation strategy puts forward a new challenge to the precise identification of the
object and the precise allocation of the aid resources. Under the new situation, the effectiveness of the
allocation of aid resources becomes an important part of policy research and welfare effect evaluation. In order
to reflectively test and evaluate the effectiveness of resource allocation, this paper takes advantage of multiple
linear regression model and threshold regression model for empirical analysis based on questionnaire survey
data of the basic living conditions from poor families. The results of the multiple linear regression model show
the wage income and the family living space have significant negative influence on the amount of subsistence
allowance and poor families’ basic living expense, education and health expenditure have significant positive
impact on the amount of subsistence allowance. According to the analysis of threshold regression model, the
allocation of subsistence security system resources tends to the families with lower income. However, the low
proportion of sample coverage and the insufficient policy tilt show the resource allocation of the system is far
from meeting the basic needs of low-income families. It is worth to note that there is no inclination to allocate
resources to households with higher expenditures. It can be seen that the current balance allocation of the
subsistence security system resources is more based on the income as the main standard. It is not enough to
consider the weight of family rigid expenditures in the allocation of resources. It argues that income and
expenditure should be considered in poor families to improve resource allocation system. Based on this, we will
improve the distribution system of subsistence allowance. That is to say, family income and expenditure should
be included in the scope of assessment at the same time; the family multiple needs should be matched with the
aid resources to improve the comprehensive effectiveness of all kinds of rescues. It is suggested to strengthen
the overall supervision and dynamic assessment of the allocation of aid resources and reform and improve the
aid distribution system. It is advisable to promote innovation in the category of aid resources and carry out
multidimensional assistance mode to improve the effectiveness of the relief system. And it is also suggested to
strengthen the development of social work for social assistance and create a new assistance model that
combines material assistance and professional service to improve the effectiveness of the relief.

Key words: resources of subsistence security system; efficient allocation; assessment and inspection; income
and expenditure levels; threshold effect
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