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Abstract

With the all-round transformation of the background of poverty
governance, our society has shifted from the poverty alleviation stage
with food and clothing as the main task to the rural revitalization stage of
consolidating the achievements of food and clothing and narrowing the
development gap. As a basic institutional arrangement for basic
livelihood security in China, the social assistance system is also the main
measure for poverty governance under the background of the rural
revitalization strategy. It is necessary to steadily continue the assistance
achievements during the period of poverty alleviation, and continue to
implement more perfect, more comprehensive and more comprehensive
measures for vulnerable groups. Effective social security. Gansu Province
was once one of the provinces with the most important poverty
alleviation task in the country. Its remote geographical location and harsh
ecological environment make the causes of economic poverty complex.
The degree of poverty is deep, and the scope of poverty is wide. Then
study the identification and identification of social assistance objects in
Gansu Province and the implementation effect of social assistance policy
is the key move. Therefore, under the background of rural revitalization
strategy, the identification and identification of rural social assistance in
Gansu Province and the research on the effect of policy implementation

have practical significance.
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The research of this paper mainly focuses on the following aspects:
First, the identification efficiency of rural social assistance objects in
Gansu Province. In the case of linking with the existing identification
standards for assistance objects, using the official farmer household
micro-record data of the civil affairs department and the real survey data
of the social assistance verification and evaluation in Gansu Province in
2020, the identification efficiency based on the basic characteristic
information of farmers and the income perspective are used. From three
perspectives of identification efficiency and multi-dimensional assistance
identification system based on sustainable livelihood theory, the
identification efficiency of rural social assistance objects is judged.
Second, the accuracy of identification of rural social assistance objects in
Gansu Province. The constructed multi-dimensional rescue identification
index system is applied to the machine learning classification model for
prediction, and the rescue type and rescue level of the target farmers are
determined. Third, the implementation effect of the rural social assistance
policy in Gansu Province. It mainly involves civil affairs staff's
familiarity with the policy and the policy implementation process, the
assisted households' satisfaction with the policy and their living
conditions after receiving assistance, and the non-assisted households'
problems and suggestions in the policy implementation process. Opinions

and suggestions on the implementation effect of rural social assistance
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policies in Gansu Province.

The results show that there is a phenomenon of "missing insurance
and wrong insurance" in the implementation of rural social assistance
policies in Gansu Province, and the multi-dimensional rural social
assistance 1identification efficiency can significantly improve the
precision identification efficiency of social assistance objects, and
effectively reduce the missed insurance rate and error in the identification
process. Guaranteed rate. At the same time, the introduction of the
livelihood asset framework can improve the identification accuracy of
farmers to a certain extent, and improve the utilization rate of rescue
funds and resources. Finally, Gansu Province needs to further improve the
basic function of rural social assistance policies, strengthen the publicity
and dynamic supervision of social assistance policies, and promote the
"Gansu experience", so as to provide a reference for improving and

optimizing rural social assistance policies in the era of rural revitalization.

Keywords: Rural revitalization; rural social assistance; identification;

policy implementation
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2 0.510 1.776 254 25.376
Mt 4.521 646
A 0.6512 2.260 323 32.292

a. SFELUMF Alpha ~P-4{E3E T BIRFIEAE -

R 3.3 FEMAYESE Box JRUUR A B AR O34T 1 i, Hir, Cronbach’
s Alpha REEIKT 0.5 R WIAEPIAEE AR AT B (1 AT fRerE , 1S 4E P R RAEAR
AT 1o 4ERE 1 n] DURRE SRR R (0 39.2%, 4EE 2 AT DURE AR 22 7 1
25.4%, HEAARR B AT DARRE AT BRI 64.6% 15 2, SRR ARGENE SR
B o

0.0 0.4 0.z 0.3 0.4 0s 0.8

i1

32 XomER
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3.2 MR A N R A B A b A B B S, BDER B . ZRBUK R
BRAC, AR ISR SR B R R VB A o I R B4R 55 3 IR AR B 2 Bt
B, HLAEP AR b B AR vy DU 6T 12220 B Y g g i o i RRER L
M2 A E R B, YR 1 ERUEROR. AR kB, HA i .,
WA 12 AL B R T 99 . BEAh, AR R R B AR A, R
P AR B 2 [ R 5 R AR

T

B33 KA SKEREE

3.3 220 R & B DA T sUR AR PR AR 25 A8 B 22 ] AR SV 9 55
AN R B R AR AN R SR a6 A &, AR B W BUE BLRbR A K b, i i
S UE ABXT AL, AT LA A28 B AL (R AH DG IR PR B o A A7 B B AR
S HUE 2 B LA A O SE SR K oG Rk, e EIEIAS DA R S5 2R

(D BRI R 2 . Wl a0 ) BOsPIh. K&, @
REP A 22 e EaE . R — R 16-60 5 Z[H],

(2) FEP RGP GBS RBh . e R AEFR 7D MRHE £ 22 BE
JEM A R IR T L R 955807 KRB BN s A /)
SFEEPISOCE R EEARLE 60 H UL I

WA FIRSE 1, KHREAS X HEF JE P45 H bRdt RAEZEARRHEE B A T 1R
Vil gz
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MERHFE H, FFE R« G50 7 RE R« RAR 7 NBE RIS HE 20N 28.57%,
i R AR PR 20 27.25% 80 41.38%, TR PRFE EE 71.43%. Tt J5 R AT 40,
LRI RIS R R E R 2R, BREUR. TR, 3R], UKL S
BB N RSN 13T 24, BT SRR TR IR T . R R RE
AR IR EE SRR W, Bk, 7ERESRPR e R, UK <258 Ak
H A% G 75 B R 1R 5 VA7 T B R R, 22 BI04 5 BEE R e
Toik: J i A R B BRI T B N R AU

R34 EARHEEBRAT BARFKERAIER

B To 75 R St
g Bt U Bt U Hort
AT R 34 8.50% 85 21.25% 119 29.75%
ARG R 24 6.00% 257 64.25% 281 70.25%
Mt 58 14.50% 342 8.55% 400 100.00%
2R 34/119=28.57%
Fi v 2 (85+24)/400=27.25%
RIRE 85/119=71.43%
iRZE 24/58=41.38%

3.3 ETWARA THRF TS KEITRIRAH R

3.3.1 WA IBFR SRR S 6

A R RN R 3R BRI R AR 7 2 15 L A R B (1 e — (R 3R, (BT
TSN AR DA TH 2 AR S PR 1 DRI AZ O R o DRI, AR EE R AL T I
RAT AL 2RI RAR AR

AR IR TN PRI Z 0 AR ™ AT A L RS2 R 5 R bnoxst B B P BN
B A g B R h < JE O\ 08t 55 23 3EAT X6 B AT IE s WO S IR X O A4 o B
BRIl B 20.17%, WO s R RORER i o5 LU e /N 3.36%, T A
PUAS AR AR A A 2 B S RSN 3 BT A A 2 B X2 1 LE B 64.17%, BEH
A2 B TR B A B BT TR N AR . B FRER R, KIHAE )
BRI AR 31.09% 5K &, IR TUIR A7 J5L A B0 Jim SR AR A A 2 il x 5

WU BRI TS AT ST o
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&35 WATELTRBIFRELS
R RE IR R IR

B PO ERRE DeR 8 BRMRESHE R
BB BRSE EE LA
1 11 9.24% 24 20.17% 20.17%
2 16 13.45% 17 14.29% 34.45%
3 22 18.49% 18 15.13% 49.58%
4 17 14.29% 18 15.13% 64.71%
5 9 7.56% 5 4.20% 68.91%
6 12 10.08% 7 5.88% 74.79%
7 6.72% 11 9.24% 84.03%
8 7.56% 7 5.88% 89.92%
9 11 9.24% 8 6.72% 96.64%
10 4 3.36% 4 3.36% 100.00%

3.3.2 WA A TR S KENRAIBRMNHE LR

PAAEWSONAR A R RS A 2 R B 3 R 0 55 224 B [ R 3 IR b v, BT
FURTIBR AT I B, 3 i I 23 PR 2 it e RO B 5 B T 2N R
it 2Rl B . B 2013 FERE R WAL R TAETF R DK, DL ERR
JINIGAEN T R AR, H 125 R BA SO 8 1R A N 8] 9 2020 4K 11 H,
PR AR S BL 2020 4F H i A 9DUE IR H BRI 4000 T A bRIE , SR BE T BEHEUSON |
LB T PR RN T B VRSN A S RSN B4R 2R HE, 23 B AR A 4
SRR GARAERCER

®3.6 WANATBRRERMME

7 R To 75 R St

ki Bt g Hort FE Horlt

RAFR) 49 12.25% 70 17.50% 119 29.75%

RIRIFHEN 53 13.25% 228 57.00% 281 70.25%

Mt 102 25.50% 298 74.50% 400 100.00%
RS 49/119=41.18%
HREITES (70+53)/400=30.75%
RIRF 70/119=58.82%
IR 53/102=51.96%

MR TE ARG &R, “ROR” NRERIRBIR & A R 2R
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BINEERT 41.18%, MKIHA 17.50% 4R 22 B3R5 4L 2 KA 13.25% 1) 53R
NBERIRGF RN oAb, KIFH 58.82% 1 5K BEATTE R IR HLAN 51.96% [ FK FE A
SR RRRAR S RERUR R T H AR

SR, BT WO T E AR S BE RIS HE LA Rt AR
FE R R CRATIR DRI G, F0 3 S5 DR AT A0k 2 ROt A %8 AR 8 AR T 24
HBZE PR BR R 4 1) BT PN 2 e AN TG A 0 RS R R IR (R TR R 2, 5 IR S N ] i
TR, (RIEIB R EAE RAMAE . OB B AR IR R R S B A
AEVERA RS, 5 B T 0 R TR B A N IS 45 T i el . Rk, A
ACHEHON K 2 1 BT Aond R 75 I 24 4 RO T35 1 38 23 AR R R 75 3K

5
S

3.4 ETAIFHEE RIS S HER B E RIR AR

A R R SRR FC AT S B A 20 56 v R, AR A e RO R IR P s S R A S
BRPtAT SR A I A A 1R BB T T I RLE AR IIAT » TR AE AT IR P A AER
ZhIX 25, — ey Al LSO NARHENE D9 S 15 I R AT b v, H5X
JE NBJ AN AN G B R < i OISO 5 RO AR HE LR BEAT XS LL, 25T bRk £k
A FraRB, Rz m TS RObRfEL AR BRI . I0H — S H AR T BUK
FIE I X 2 O T AR Jo B (078 B B A N Bt s i Sm B K1 &
A RIS SRR IERN SR A, 23525 18 B A B B VR ARG L« NS
OURT I 77 S DL o

AT B A AT BE A2 B T R S A T BT SRR T AR T AR VIR B E
W SRI, FERTFFERAETHER AT A, iR R EMARmBALE. JRIKI)
Brides BOZ IR IiRIE L AT ik, #EA EWIRE R ISR, RAERSH PP
B SRAETT B XA AE SRR, AT 52 2R IR 20 A7 D5 i AR
FUETFB R, (HISTAT Em RS, TR IR TR R,
MRS R A R IR 770 AL, AR B R AR EVR AT OB 2, L RETR4h T
AR B6 T2 1) 2 WA e 5 i AT A 503 5 ik 22 Fig s 2 T8 RO JS F 5 )l

3.4.1 $5FRIZEY

3.4.1.1 HEfRRAR & IR EL
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ASCUAH IR S br i 2 0 s, BRI T H R R A 2 Rt R iR
TIREHE RE RIS AE RO, AR B AR RN F AL BRAAE, AT 785 M A A
SR RIAF RN R R ANFRER A FR, 9 H R 48 Ak 2 RO R 10K T it SR AT £
AL 2 RR GRS HE BE SR B S ks . DRI, AR RASEBRIAE ) R “ IS 2
LRI R, A2=0, &=1" BHFREZHE.

3.4.1.2 HAENE

ARILMA NFFIEAE . AR R, ST E, MR-t 3R
PP AR B AR 22 B AR B S NN EFEN T, KA H A 8 A 2 RO SR E 7
%, M2 YER AT AL S R SRR A R

(1) AN NFHIEAL &

RO RIS NRRHEAS BB FERT &0, P A0S s ARG, T8Ik
DURNSZ 208 FEBE S50 H AR GO 15 R iR A M, R, AR SCEEL Bk 5
MR RN NFHE R R TR AR, JRR AR SCE R (P R . g
BERGL 57700 B ERER) AIRE .

(2) NAjBifA s

NI P S W RE S AR T B T R B R 2 —, MR B [ A 7 R AT
WHEBNT), RAZHERA AL S TR R R0 o AL M B HRIE I T LAT 4
MNERFIA NG AR RmARNR . 73R R BEN D KBRS L K e
@GS A BRI S Sl H e RS In=0, Smid=1. MR 5 g
FREARBUAN ST B 77 LU R E T R BE AR RN, 5 — AR BEAGE e A 03 e A5l /N B 3
JIHEBIE N, RZFE SRR, 55 FBORTTAR, IR 7 4 2k g
Ji, BV MAEIG R MG, [, —AKEPREE B 3 J ke 1%
FEERETT AL B B N AEBN JHE TR, R, SO BIR 4 MEFRFIAN T B
BEIERE R

(3) &R &

FIRFERAE TR HESE T, SRt R e e R 7 RKE TR R IR & RkIE. 5
JE BN FBENKIR L 88 B4 8 S AR DR 3R V) H AR K AR & /K IR I L
WFEbR, A SCHRME R BE TRV BRI WP PRI R PRI R
FEAETE S BRYT SO TH IR SO SRS, TH R S AR R R
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AN FEERSCHEAE, KX 3 MERII SR AR BRI A R

(4) Wi B AL B

FIFFERAE TR HESE T, W0 B R SCRP RIS AR 7 AR T R R IR A 1AL
Horp s R AT B SRS P A (RN A8 38 T i FH 9 2 R A0 5 i R T L
T 00 B8 2 B SR P R AR VS SR A o RS SR IR 1 B B A B R D A7 A I T JiR
DRIANE SR 2 5 AR AEAG TH s & BUE, Weke R B 2 55 I E 8123 M BL R MRS IR,
SN 3 TICAR=1, 3-5 Ji=2, 5-7 Ji=3, 7-10 Ji=4, 10 JiLA k=5; UbobEH 2
A S KAl LAY . FEEM FVH 2% i o A0 S 40 A i T L RS
DU T % A A A 2R

(5) ERBEALE

RS TP BB HESRL T, BB R EAFR S EFRBMAARER. AL
I A AR SR E (R A5 AR RN FRFE DY SR H AR SR E SR B PR
K AT IR FRFE NN AR B AR R AR PR A R

(6) tLBif~ArE

BURER BT BRI SR AN S Bl A P #R I T R DG, B0 28 S IR ISR 1 “ A
R = AR F0 7 Ml FR 2T 55 UK 75 2 BT 3 £ R RGBS T 50 R AR P IR ml 44k
KIE, Bk, R REEZBUFHNEIR 2 5 RETT IR 208 $RITBERA Lk
TR AR 1 A AR 75 L2 4R B B Ul BR 3R, O SOREBURF AU 38 2 )8 B
BRy7 ORI 20 HR T R I =2 S2 A8 A P L AR S EOR Y 52 15 LA A AL 2 B AR
EIERA R
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R 3T BREESBEBIN ZRAER

Bl Gt A i R A Al
PRI AR Y M NRF AR R, =0, =1
X1 P B=0, %=1 +
R 16 2 LU F=1,16-60 %=2,60-80 %=3,80 % L\
X2 s +
Q fEEERDL: Fle=1, B MEE REmR=2, KiAlE
A NS PERG=3, fit}i=4
<4 FENPIRGL: THsh =1, RFEhH1=2, 555
71=3, @S5 I1=4, HihEF 5 I1=5
<5 TZHERE: XEH=1, MN¥=2, YIH=3, mh=4,
KE&=5, AR LU =6
X6 FRENHL
NN ¢/ IR A R R 3 5 L A
NITBTAERE g SRR 7 )
“ X9 RSN RERE: £Sm=0, Zhnid=1
"~ X10 FEENSFN
o EEETUATE X1 FEE BN
- X12 KL S
<13 H i A3 L R=1, 3-5 =2, 5-7 Ji=3, 7-10
Ji=4, 10 Jibh k=5
X14 S AWEE S B=0, &=1
MRBE AR X1S FHZE T A E
X16 FRE TRV 2 A
<17 FRERA WM T RGO : TAEMENTHE 0, A hE
Wl=1, AN¥AR—EHFH=2, ABH—HFH.=3
e semer | X18 FEERENL: =0, PR CEEAREAD =1
RIS RELFEHOL: =0, FHOL-1 -
X20 M BURAMNEI 2 B REITIRE: 5=0, &=1 +
HEFEETE S X2l EGSIEHEHRABOL: £&h=0, Znid=1 +
X22  REESEFERTEE: £Z=0, Zinid=1 +
342 ZEEST

FEV SN 2 Ytk 2 B VR R TR AT, 75 2R AR (R R A A8 T A AL . 4
BRI 1 Jir B A A 2% TR A (1005 (B P W4 B {5 2 SR AN 50l A IR, A
R, ARUE BEEBD, BEREEBUN, XERE VPR RE N, 2R b
BT AL U, iz, SRESPT SRR NGRS, BARERAE TR

BT TEAR 1A —A, DLORIEAE SR R8s 20 ££ B LKA g T ) —
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vk, AERBGLRE T AE WL R ZRAS LATH BR

a;; — min{a;; }

X, = =1,2,---,m,j=1,2--.n) (3.1)

max{a;;} — min{a;;}"=

X AR i (55 j AR X BT A AAC B R AR, a FRERAT £ 1026
MEETFRORNHSE, max {a;} R i PREA j KERKME, A #min {a,;}
BN i R j KR /ME

e ARG, BAESR j RS § AR I B B SR B -
X

Py =z (3.2)
> Xij
i=1
MR L E 2R 7 AR S B E e, 9
1 m
=" > (pynpy).e; € 0,1] (3.3)

i=1
TebR 15 BB 15 BRifEe; 5 1 EERR, BEEMES 1 WEE
R, BIME BRI EBORE, FRFRHIPE sTikiso, BUEHBOR. St 55 )
Wb 2 R g,

gi=1-¢ (3.4)

B2 Rt R BTN T R E RS j BRI Ew, -
__ 9 3.5
wj Z?ZI 7 (3.5)

%, GE BRI EABCE, THE AR S B R, I

J5 RIS 3 B Jo 1 AT RF SR AR THA R 45 S PN S
Sj = Zj:l W;aij (36)
6

T,=3" 5 (3.7)

J=1

AW, TAEBOR, FEARNCRELS, SA LR A TAER A5 P 4iie.
WRYERIBEE ) 2 4R br iR SR U N R PR -
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R 38 BRI HBIN IR ERNE

T W E ] A B 2 H w
X1 4 51 1.05%
X2 W 0.25%
N NFIEAR & 26.18% X3 fHEEREIR I 7.63%
X4 57 81 SR 9.77%
X5 RHERE 7.48%
X6 FRENOH 1.75%
X KIEE(REE R R % ! 45°
T 16.78% 7 ?Eﬁﬁﬁ?ﬁwm 6.45%
X8 K E 8 57 5) 17 Le A3 6.45%
X9 Esaiezatll 2.13%
4 X10 KIENLJFEWN 6.07%
5 SR A 17.99% X11 FRE SN 6.53%
- X12 KBS H 5.39%
- X13 B3 Int 2.30%
X14 WA 7.77%
W s AR 21.39% X15 i T A 5.39%
X16 i FH ¥ 3% 5.13%
X17 T B 0.80%
o L X18 FREFRAE M. 7.77%
AMVEERE 12.95% LR b
X19 K IEFEHE 5.18%
X20 BUM M3, 2 B2 £R 2.35%
Y R ) Y 4.73% X21 HE PR 0.76%
X22 FEM R R 1.62%

MRS 2 HESR PR R T AN, $RARALE A BN S, KRR AE 0.3-0.6
], EEZERBN NGHEoRE, AR E IR E s, Hodr, 2R
R TN IPIRGANZHE R H) 0.7 DL L, RERN 2R Fa s
RA, R TR AR K IH AR A GE OB R bR, Hrp N2 5GiE H AR g
J R A RRAR DL 55 B JPIRDUAN 52 BOE REPE . AR 517 48 b A g i 537
TR HEA B8 —ANEE =, R AR SO SIMBUE S« FIEWAAISCH . 208 T A
SO NS FHVH 2 i BB A2 AR SO 75 M S BB I A . HAR B 2R
A 2 B 7 AR BB 7 BUARS 8/b , 3X T e 55 R R R A7) 50 1Y) 22 7 AN 8 BRI
NGBS

R TR ER AR T B EARHEZL N (2548 bn ik R OB, ASCE 2t — Pl 5
AR REVER G0, SRG 2 D RRIH— BB, THE AR AR B30 1Y
PR, TN JE BN B 5 1) 2 4EROR BRI IR RERG PN 0. BRI EGRER

41:1
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BN, ARRAZAR AR AT B RE RS, A AR T, SRR N
P E RIS B, R g P At Bl X EE HARRT RIS LS bR A A
SRIHPIRGL, PRI A 2 B R A R 5 R AR AR R S

K39 DUERMNESHEIX FIRFIHR

B To 75 Rdh St

g B4t g Hartt U Harth

PAF R 85 21.25% 34 8.50% 119 29.75%

ARG R 34 8.50% 247 61.75% 281 70.25%

Mt 119 29.75% 281 70.25% 400 100.00%
Hpties 85/119=71.43%
Fi v 2 (34+34)/400=17.00%
RIRE 34/119=28.57%
fRE 34/119=28.57%

¥ 400 A~ H AR FEA AT FAR BN 261550 5, 4570 Budt A7 HE P AT 43 400
FREERAF a5 R, KA a s 119 PR K= A1 281 F AR o R4 R 7 45
EAFEN, AR AR AR TR R R S, B A AR B A ) ) T
119 PRl /7 22 B2 REFEAE 400 A HARFEARIIET 119 7, HARBIRAAERI 5
o WNITRESRKE, A1 119 A2 AP b 85 AR fth -, Rl HEZR A
71.43%, FECT AT SCHONAE RN M N IR AE 3 B 3t 7 =B, R 3R e
30.75% N FEH] 17.00%, RORFEMRREIA PRI NESS, EZAERERER
TIEF] T 28.75%

3.5 FE /NG

L5 L =R LA N BRI RCR G R AT R, FEACRHEAE B A T TR R A
i, RUPEUEE “22087 RPE HISXS RIE 15 N 4R 1T IR A AR B BRI,
LB TAEPUTRERE T, SRR “TRRARR” B DL, SR 25252 [ K
BRI % 5 B N TR 52 B B8, B SR “ SRR ORRE ™ ThAEAH I
B A, RO BT S I S L B R T AR ©IEI3E B 2 AR IR R
FRORT 5T RVA R AR 2R, R P AR HE DB AR T 4 G DR R Bh 2 14
TN K BEATC AT KRR N AESCRE 10 ZALARLE “ 17 & R priELk, (HH Al 5t
PHEBCR” MRF K RE, I “HRRR 7 MR, MEEmW R 5

31



SN R A R S ZRHRM T 5T HR A A 2 R R E SR S ORI 7

N A B GRS /AU 8

£3.10 =FUA T RNESBEIN FIRFIR TR L

FEARREAS B LU ANFE S Z YRR R AR A
A 22 28.57% 41.18% 71.43%
i g %5 27.25% 30.75% 17.00%
RS 71.43% 58.82% 28.57%
RIRFR 41.38% 51.96% 28.57%

FIRFEAETE BT HAR TN B 22 4R AR AL 2 RO IR 0 AR AR BT R e A Ry
AEAE B PR R AL N IR BI R =, e 5 S THk 2 o B
AR, A RO R B DR R AR R, SR TR UE R, 5K fs
KRR g v B DD AR AL 2 B BHR 9%, S R B8 e A B BRI
MFIER, BRI AR R aE 70, IREEE TR F, £ir
EPHESR A SN BE — E R R LR bR X W T S B “ ARAR DR NIRRT
LR, 789076 REERA RFAE AN LAAM A B At DR 220506 A% 7 32 R B i DL ity a0, B
SOZAR Pz AT RN BN E , 6 2 MRS T 5N B ) R K
Rt 2 Rk & 1K H b

SR, ASFEIRLA T B RCR S AHF, EIRHARR BEIE 2 58 4 HASHEM)
PR A L2 B0 R, EARIR AT LI I FE B0 AR L 1) 22 4 Rk 2ok 58
e H A R BRI BE o RIS AR SCHIE 2 R 21 W] Bl A R IR,
A B AR Y Bk T AT AR AR AR T BRAR R 1 2 4EAA AR S B R A A R O F R IA BT
e R, (HA] DU — AR 22 2k, Oy e SE4k 2t S E R A+ 2
Helxt QAR GE R R 2%
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4 HRERFHSKEIXSIAE EFHME

ght IR 2 YR IR AR RS BR R EE T R, AT AR %
(RASE ER I, 38 LA 2 2] BB BN B 4y A 0738, BT BE L AR AR
(Random Forest )45 /F % 77 12 ) XGBoost(eXtreme Gradient Boosting) 5 GBDT
(Gradient Boosting Decision Tree) #&7Y, M2 5 7341 7775 A BEXT R A4
SR QIR HER ) 5 E AT 70 A 5 B, D44 1s A B RS Al 3
TR E MR VAT T ¥R .

4.1 EEHEie

4.1.1 GBDT &1

¥ boosting 7 VEHE)T B B 0 — MR B O, W LLAS B8 AR T T
(grading boosting) , 4FAH Hbr &ML (4.1) ¢

A~

f=arg T}”Lm L(f) (4.1)
Hipf = (f(xr), -, flan)RSHL K@ BEEF RS R R . E£2%m

WIS, gt fry = [ N ZIL(f)RIBEEE, W (4.2) -

_ [0Li S ()
o =[5 ]f:fm_l 2

X frn TR fn = fno1 — Pmgm> FH oD Ko BLERE BB T B

FESHIE R, B R TE NAMUR S RO S, BRI, S8 g8
ST AL, T (4.3)

Vi = arg min Yy _(—gim — 6(z:;7))? (4.3)

i=1

BAEIRRAE T LB ST
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Algorithm

Input : z;,y

1 : initialize : Set fo(z) = arg min, Y"1 L(yi, ¢(xi,7))
2:form=1:M do

OL(yi,f(xi)) ]
of(xi) F(@i)=fm—1(z:)

Computer gradient residual :v;,, = — [

Computer vy, : minimize Zf\il(%m — (245 7m))?

Update : f,,(2) = fr_1(2) + v0(2;vm)
3:Return : f(z) = fu(2)

R J7 Bk (squared loss ) AE N2 SV 0 2k ek B, I8 4 AT BLAS 5
L2Boosting, W1 log-loss EAZHE LR K K%L, FILASE] BinomialBoost. 1%
HIEAH L LogitBoost FIILIALET, AT LUAHXS 2 Zy ey 21 22 43 251 in) @, [=]
ZELER TR 2 URE Y .

4.1.2 XGBoost {&8!

XGBoost B REEFETHIE, HERRFE (2016) SEdilh, £S5 T I
H S AR, SkRSBlbE R, PHERe 51 LR H v .
XGBoost 1] HFre& N -

{L = > WG yi) + 221 QU fx) (4.4)

Qf) =T + zA[w?
Horp, DR REL M TIEBNE S H By 2, 5 IO T R
0, BRRRT PR R . ST RO, v R ERESEL T TR
ME TR Ew T R, MR B QA BT R & 2 SRR, DA i
E{/NE
£ XGBoost 1, FEHEAIEARIM 1) 2 APBIZ G 1

(k+1) _

Yi 0 e (X0) (4.5)

=i
Hopt, frr 88K + VRIS R, Mk ARIR S A, SORR 2 21 3 MK,
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IRARH TR AR, SLE MR IR AR PR GGE B, SCnT ey SR IR H A f 1
EZ MRS 1R EL R, ESAEE S RS
3 (4.4) TR SRR LR R By AF S8, HER s I RR L A5 22 a]

HEGARALTTIEAT AL, BUTIARZ LA 7 sRHEAT AR AL 5 SBHE S0, 4
RN B UGRAC A SEI A TR, 3 DRE 5 LN f R e MEBLTE H A5

Zl yzuyz(t b +ft( )) +Q(ft)
(4.6)

n

NE:Pm )+ S| + 905

SE L = {ilq(X3) = jPAMT EIse e, AT LUK 25 (4.6) 5 alcdn R (4.7)

n

1 1, <
L0 = §j@m(>+EMﬁ%&ﬂ+wT+§A;;ﬁ

i=1

4.7
|5 ) .
:Z Zgiwj +§ Zhi+/\ wi | +~T
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4.2 HHELE
FEX ACRTE S RO BTN SE 2 AT, R S AT ST, [ A

35



SN R A R S

ZRHRM T 5T HR A A 2 R R E SR S ORI 7

I FH R SCHE 3 1) 32 T R HRp S A T BEAR 1Y) 22 4RI R R A AR B3 Bl
SEHERVE (I RFAEMESE, K SR BdiE P (1 8 20 S A HEAT e A AL B A, iR H i

PR 22 NRFIE A 5

R 41 BERMNAE BN FOIAERHEAER

HHAE Hm KA FHAE 52 X
FEh 2 F T NRMNAESRBIN S, =0, &=
F Pl =0, %=1
e37 Bt FEW: 16 ZLLF=1,16-60 %=2,60-80 %=3,80 % L\ [-=4
ey TERERIL: BRAE=1, AR Kp=2, KRS,
ﬁﬁ”i—ﬂ
A NEFE fib =4
- FE RO TS =1, R =2, 3/ hI1=3, &
W N H1=4, BiREFTBN71=5
o TR =1, M2, I3, R, RS,
AFL KL E=6
Kt e INEE
e e R JE A R F 573 B L A5
MIBE ym B WA )L
F EZIgHEREI: KS=0, Znid=1
e FEE NS FULN
G e Mg EXIL L ON
Kt KBE R H
Ky FR AR 3 JILLR=1, 3-577=2, 5-77i=3, 7-10 Ji=4,
I 10 /5L k=5
F BAWEAS: 5=0, =2&=1
i Mg FrpAsil T B R
e FBET FH T 2 i B s
Kl FEEPIA W T A5 BAETEIRT R 0, AEHL=1, A
S WA R —HFH=2, A—HFHL=3
o F FEEFRED: T6=0, FEM (BEARE =1
o S IpY FEEFRHEN: T=0, FR5HML=1
F T BUFANEIN £ B RIEST IR : 15=0, &=1
FhexBEr= oA SIS EHRABCE: K&Sh=0, Snid=1
ey pit REZSINE PR TEBGE: K&hn=0, Znid=1
4.3 SEIES R

HEATIZM RF SRS SRR EE AT, B & A AS 2R hfE
N hRAE, P B EERFESE A 4 XGBoost 73 BBRLBHAT LR, b &
75N E RS s BeAh, BRI R Ry IR TR DL S AR AR Dy

36



N U e VAT ZRHRXT ST HR A R A S R E S BCR S ORI

b2, 3z M GBDT 7 AR T =4 Fif A% ) 5 2443 2 EAE 1R .

S F P BE A LAR AR R RF 1k 221 R O B 3R 4T 10 ORAFAE B BT 5, 153
BARFIERAR > G e O TSR AT R ABIRTE, AT 10 IKHRAIE B 2R BT
EAFE VR S & I B, B PP RS IR 2 AN RFAIE R 2R P AT e

feature importance

wEERETRE
REE AN
SERERMILH
BlrA

BEH

il

AR ETR
EAOR
T 5 R ) M O
FRDER
BATR
BRRHER
FHRY

L2
RATARE
Bi2EER
EREE
BEMEE
2nEiEe
RN
BRBHNE
1R

oo 002 Go4 el o o 012

Ferformance

K 4.1 RF HEFFEEEMEFF

B2 e HE 51 K R 20 AN B8 EERRAE ) B BRE PR EAT s, il 4.1 R BB
HEAL 5 B RS FE XX SRR 52 H AR R AE 15 B PR o5 PU B, ml AR
DNFGMRAR J7 72 15 I S A RE ARt B i LR &

RN t } | 126.0
SUEABIFUA ! t t i 124.0
foha-} 1 T T 120
i3z ot ot A t | } .0
REZEETHNREEH } 57.0
READH 1 46-0
e ERETRKE g 82 0——
HEHEHE 30:0
. L | 2.0
£ EATR 2.0
= BT AN 2.0
BEKRBE 18.0
FHEEE 18.0
Fl 15.0
FEhRAR 15.0
HHEE 10.0
i 90
kR 5 50
AEES 40

o 20 40 &0 80 100 120
F-score

4.2 XGBoost HF4FEEE M5

37



SN R A R S ZRHRM T 5T HR A A 2 R R E SR S ORI 7
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% 4.2 XGBoost BRI B ¥F|F

ZH =YK IEN ZHE N
Gamma 0.1 N RE
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H, LR G HIEFE IBENFULS T BT ACERS” IFIR, W SR 4y
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TRy ZRAR . =RAR DUSMRAR) BT RO ARE R (R 724 Dy 2 40 bR 25,
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HRREIX 62.50%.

ME R B R AT O R, BUR AL 87.05%, RAE 2 REUT
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