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Research on risk identification and prediction of returning to poverty

from the perspective of multidimensional poverty
ZHANG Jinsong, DING Tonggen, MA Linmao”

(South-Central Minzu University, a. School of Management ; b. Research Center of Digital Development and Governance in

Minority Areas, Wuhan 430074, China)

Abstract In the post-poverty alleviation era, accurately identifying and predicting the risk of returning to poverty of
people who have been lifted out of poverty from multiple dimensions is a necessary measure to consolidate the effective
connection between the achievements of poverty alleviation and rural revitalization. Based on the data of China Family
Panel Studies ( CFPS ) from 2012 to 2018, a multidimensional poverty index is constructed , the multidimensional poverty
and return to poverty in rural areas are measured based on the A-F double critical value method, and the contribution of
different indicators to multidimensional poverty is discussed through the sum decomposition of indicators. On the basis,
VMD and BiLSTM models are used to establish a risk prediction model for returning to poverty. The results show that the
problem of multidimensional poverty return in rural China is basically concentrated in two-dimensional or three-
dimensional poverty return. The dimension of social development ability has the highest contribution rate to the
multidimensional poverty return index, with a contribution rate of 43.12%, followed by the health and education
dimensions. In the prediction of the risk of returning to poverty, the overall prediction accuracy of BiLSTM is 88.9%, and
the prediction accuracy for individuals at risk of returning to poverty is only 87.6%. The overall prediction accuracy of the
AOA-VMD-BIiLSTM model for the test set reaches 99.81%, of which the prediction accuracy for individuals with

multidimensional poverty-returning risk is 99.6%, and the prediction accuracy for risk-free individuals reaches 100%,
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indicating that the model can accurately and stably predict the potential poverty-returning risk of multidimensional poverty

groups and regions, and provide more accurate data support for poverty governance.

Keywords multidimensional poverty; risk of returning to poverty; risk identification; risk prediction; poverty governance ;

rural revitalization
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BEy7 R B 96.49 95.35 96.12 17.37 10.49 9.73 18.00 11.00 10.13
FREBYT S 0.33 0.17 0.58 0.30 0.15 0.50 91.30 87.50 86.42
HHE L 0.17 0.01 0.48 0.15 0.01 0.38 87.50 82.30 79.10
ILEHE 94.80 95.17 93.80 13.08 9.35 8.04 13.79 9.83 8.57
IRNZHERE 71.62 71.92 66.86 59.51 14.11 8.99 78.94 74.18 76.52
153 3.27 2.65 2.85 2.58 1.97 2.18 83.10 19.62 13.45
R 29.76 26.39 22.36 7.92 422 2.67 26.61 15.98 11.96
K 9.86 522 5.45 0.00 0.00 0.00 0.00 0.00 0.00
FEET 2.67 10.25 8.44 1.97 9.76 5.53 73.91 95.22 65.53
558 S K- 50.77 52.26 53.96 40.74 21.96 16.51 80.24 42.02 30.60

3 UMM LR

Tab.3 Multidimensional poverty measurement results

Ay
B 2014(%) 2016(%) 2018(%)
LD
ZYETTIN R 64.40 67.40 61.50
ZYEIR TR 25.80 11.70 7.60
ZYER T LA 40.00 17.40 12.30
RTTHREL 20.00 11.50 6.40

HEXF 22 PRI %) [) REEAR SR A A, FE ik DR AR 0T 2% IR (i) Rt
BF, B L 2 B 0, AN AT b R S A 3 A i 24 2T
6 HI A S A ) R

AR S A 6N [ I SE T 1 22 4 3% TR 50
PG, N3 4 FroR K AE Sk 22 4 38 TR 500 I e
B, M KR 1B, 3R & AR H oM 0.995, 31X B
WFE A v 8 A — Yl I A 4% TR 0 A 0
$99.5%, 4 K{H KT 55T 90t BRI & A F N

0, VLA ANTEAE 94 B LA b F8 bk 4350 47 IR A9 K . B
B KAE MBI, 2R A R 2 4 20 N8 0z i
Rk, SF- 24 S 23 500 B L PLZ B BT, X KA BEE
Y BE BN, 22 2 BT IR A R T R TR IS A%
SR 25 A TR B 2 TR N, 3K 26 22 2 g 3 25 o P LA A
R R M KGR AR AU, A S AR TR T A v R 24 i
TSR KAEN 4 B -85 1Y Z4ER TE DTk AR
P 5, BEIF RS LA T MAZHERIE 555
FIKF- (3R 35 TRk A Ry 8 2, H IR BT TR R
R 57 B J1 7K, 2018 AR TRk R Ay 48.3% , BRI 7 1%
BRIk 2, M 15.1%.4 W, 57 GRS AN LB 20 E (3R
ok R B LT, TR EE 5 5k 8% i 7%, {1
N E 2l A TN B A DT P38 B 5 BTk R B
B RET 9.2% F18.1%.
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Tab. 4 Multidimensional poverty returning with different cut-offs

X — AR TSR WIS T R 25 R TR A A P 10
it R 0 A 4 T L 22 % A 2 R R E T A

K  RAWEERH

FHIHF IR A

1 0.995
2 0.919
3 0.629
4 0.455
5 0.116
6 0.029
7 0.012
8 0.001
9 0.000
10 0.000

0.347
0.336
0.429
0.466
0.565
0.677
0.733
0.824
0

0

0.346
0.334
0.264
0.206
0.063
0.020
0.008
0.001
0

0

ZAGRITEMPL 57 ) s o TF 2 283 20 6 30 B 2% RS 3R 48 1 246 i 1Y

HEPER N AR TGRSR R KR A A2 A B sh AN,
X5 B IR X B BT TR [ A A A 3 A e R SR
HECAR AN, 78 KAELH/ N e | 2855 4 13 1Y 53
HR AR BAIR , BE F5 2E FEE 1 0 o R 332 i 4, 22 5 Bt
A TR B K T2 5 ) 8 4 0 A I B R R AR B
W 9 K0S, 22 4E B IR P AR AR B0 R A B AL
23, R Z BEE R E A R R L2 Bk E
F2s R RERE T B STk AR dee i, B KRGS R, S B

1 : MPT /R —A~ b 2% RPIR B 9 45545 P b
RS ZURTARIRDTHRRE (K=4)

Tab. 5 Contribution of the indicators on multidimensional poverty

returning (K=4)

o bR TR St B, K8 4 B STk R N
40.18% , K{E >~ 8 I} ) BT k%R Oh 24.23% , (H B 4% 1

o ZFASARONL T 0L K8 8 I G TR 24239

—J7 T, LU Sk 5% 5C 2 o A At 2 R 4% A

Ay
2014 2016 2018 X SN -
G ZAETWN KW A 26 A R AT 08 DL A 5[]
NFGERA 12.00 470 2.80 B 22 2 B R R FE TR IR AR 2 22 0 22 55 e A4, K
4 11.70 15.10 3.60 N ; :
fﬁﬁj 2 3 o 2 D I R R AL S B
ESRgN 7.10 10.80 15.10 N
, KB 1R 7% .
FREBST SN 0.10 0.00 0.30
HE S 0.00 0.00 0.30 #6 AFTHIGFE T 2 RGN
ILEBHE 6.10 9.70 13.10 Tab. 6 Multidimensional poverty with different poverty cut-offs /%
HN R 13.80 11.80 10.10 K 29 W HE kT HakEe
fEp 0.90 1.00 170 1 340 2867 3106 5.66 31.22
R
MR 2.00 1.60 1.60 2 3.51 2805  30.51 5.63 32.29
KK 0.00 0.00 0.00
g 3 445 2379 26.96 6.21 38.59
ZEE 0.50 2.20 2.90
P—— 45.80 310 48,30 4 5.50 2283 2672 4.77 40.18
5 1332 2167 2292 10.70 31.38
. %
44 SHEAREBEHIH 6 27.98 16.91 18.97 7.20 28.94
ARSCAEF A-F 8 T 25 fd R H8F7 & 7 2730 1729 1843  9.68 27.30
K FIAE & & R RE 1 5 A4 BEAEAN[R] KAH T X2 8 2428 1794 1793 15.54 24.23
YEF IR FE B0 TR, inFE 6 FIE 4 i . B K{H 9 0.00 0.00  0.00 0.00 0.00
B 1 R it B 2 T TP S 4 BB Y TRk SR B R 10 0.00 0.00 0.00 0.00 0.00
LYt == o ffffF e w= HEH occceee AR KT e— et 2 R SR RE
45.00% 40.18%
38.59%
40.00% 31.06% 32.29%
35.00% ggé%&% =T ONGB18% 28.94%
CT%, - e *T 26.96% 26.72% 27.98% 27.30°
3000% IS w <2379% 2083% 2yl B 2130% ) ey
25.00% Tl o ST A897% 18439 T30,
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15.00% 10.7 ST G680 et
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o S sen G § . T2 O
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Fig. 4 Multidimensional poverty under different poverty thresholds
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TORIKME T R, AFR SRS ATIIRATAE , SR AR R |
O AR R 52 AP R B 5 i K S A
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T A-F J7 0 22 4k 22 N 3R BRI B
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TP AL 2 AE DT IR A SR BEE 1 BE A . i FT A P 2
5 FLAT IR B3R X T BURF Bl 3R 23 T AR 9 L 4 A
Fhepk BoA H BB R S, AR SOR AR I RE Al R

AOA-VMD-BiLSTM AN P B3R % US54 7 T
5 SRR

5.1 EIEEB

ARSCELT CFPS2012-2018 AE B e 46 16 T 12 1y
) TR ARE R 4 P BE L BT A-F J7 3 %k 22 4 X K A
GE A SCIEILT 14/ Fn A SR 2% JRUS: T 00 1 g A
R 2 X BRI T gm S a2 7 R . R I BRAr S RE
ASKAE 5, iR SR AR R O B v A TR T A
BELEEARY =(x —x,, ) (x,, — x,., ) X FEPREHE
BEAT I — AL AL 3, o x, o, x0T R B BR B
P H — b Ab PRS0 R A B Y /MBS B
KAH.

KT BRFNEIFHAER

Tab.7  Poverty returning risk evaluation indicators

JR S M8 bR A R
Z 5 AL AFie A KT 30000=1; 10001-30000=2 ; /N F45F 10000=3
{a e A 1T A e bl =1; AR MR =2 ; LU f R =3 ; — =4 ; A fBfE=5
{2 e XL g7 DR FEENB IS, KT 15i=1;0.51-150=2; /N F 0.5 35 =3
FIEEIT I FEEESY S B RS N T 20%=1;21%-60%=2;61%-100%=3 ; KT 100%=4
S FEEHE S FE R T /N 20%=1;21%-60%=2;61%-100%=3; KT 100%=4
E ILEHE FHE15 5 F VLR R LI, To=1; KEEA 15 % KU R ILHE=2
ANZHERE  FKENEREET, KEIRFE R, 2 T=1 & 2 =2 9 2 =3 s /N2 T =4, SCH =5
155 KT 100 m>=1; 81 m>100 m>=2; 61 m>80 m?=3; 41 m*-60 m>=4;/NT25TF 40 m>=5
FREITE H=1;T=2
A 8 KT KR Rk AR ARRL , ARSI ORI REAR R =1 R A =25 L =3 M e =4 5 46 i =5
IR R IK AR Aok A 38K =15 H K =2; 7K =3 ; i3 K /1 LR K =4 WK /28K AT 7K =5
FhEH A B, KT 10078=1;81-100J6=2;61-80 JC=3;41-60 Ji=4; /N FZ:TF 40 Ji=5
BRI S %Ji/ztlﬂl% A‘%*Liuﬂ,jtfjtf)ooﬁﬂ;2001-40007?::2;1001-200075:3;4\? 1000 JG=4
3581 J1KF FREMERTHAR S8 ), =0 Ti=1

52 HR5HH

AOA %44 VMD
AR SO 1 Y FITIAS A v A1 ] VMD AR AR £ 4k
FEOE AT 20 A , 5 EL A DR UE 23 i 45 1) B I 1) 45
T TR A4 AR BRI AOA LAk 5% VMD #5

5.2.1

AU 1) S SR TR AR B 15258 AOA BRI F
B 10, e RIERIRECH 20 %, T BENLR) GG 46 K
(1) % BE (den) ARF (vol) K i (ace). e 2450 145
B 14 M FAEFE bR IEAT VMD 20 ff 2 I Bt 2 8L &
nFE 8PN

8 AFEIE VMD S B8
Tab. 8  Optimal parameters of VMD for all indicators

R HhR2 8453 Eizp oy 855 b5 6 bR 7
TSI T (00) 3182.00 3500.00 2137.00 200.00 238.51 200 200
AL TP IE(V) 10 6 10 6 5 2 4
EhR8 E1R9 HH5 10 Fhr 11 Hh5 12 Bh5 13 Bh5 14
LS T () 200 200 200 829.11 200 3500 200
AR HEL(N) 4 4 2 4 2 10 2

H b B S B VMD Bk f 4 A TRl 4%
FEBR IR R ] AOA DAL= 3R AT 1 B L2 B, W 3

PEAT IR AL PR, 15 B A5 R R A AR S A A
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Tab.9 Main structural parameters of the BILSTM neural network model
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Fig. 5 Training process of BiLSTM neural network
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Fig. 6 The training process of AOA-VMD-BiLSTM neural network
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Fig. 7 BiLSTM neural network poverty risk evaluation confusion matrix
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Fig. 8 AOA-VMD-BIiLSTM neural network poverty risk assessment

confusion matrix
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Tab. 10  Evaluation of model prediction 1%
LAY WM KGR G SRR
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