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Abstract

Objective: To identify high-risk factors associated with the potential risk of return to poverty; accu-
rately identifying households at such risk provides a theoretical basis for the early detection of—and
proactive intervention for—the affected population. Methods: Based on data from the 2019 China
Household Finance Survey, this study employed correlation analysis, LASSO regression, and multi-
variate logistic regression to identify risk factors. Ten-fold cross-validation was used to train logistic
regression and XGBoost models, and their predictive performance regarding households at risk of re-
turn to poverty was compared. Results: Seventeen potential risk variables were selected for inclusion
following correlation analysis and LASSO regression. Multivariate logistic regression indicated that the
risk of return to poverty was associated with factors such as health status, assets, income, education,
household registration type, critical illness insurance, government assistance, and status as a house-
hold that had previously escaped poverty. The logistic model yielded an F1 score of 0.609 and an AUC
of 0.734, whereas the XGBoost model achieved an F1 score of 0.943 and an AUC of 0.948; the XGBoost
model demonstrated superior predictive performance. Income, status as a household that had escaped
poverty, government assistance, household registration type, and savings were the five variables con-
tributing most significantly to the model. Conclusion: The XGBoost model can accurately predict the
risk of return to poverty. It enables the early identification of at-risk populations, provides a theoretical
basis for relevant authorities to implement early interventions, and supports the comprehensive ad-
vancement of rural revitalization.
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Table 1. Variable assignment description table
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Figure 1. Variable correlation analysis
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Figure 2. Variable selection based on LASSO regression
2. #F LASSO EVAHYTE EfFik

24 2 X lambda. 1se I BAL 6 % 2 Fron TR WG ah. AR5 Jm it (555 85 17 N kAT f5 2L A
BT IT LA P AR A S

Table 2. LASSO variable selection table
2 2. LASSO fFit T B8R

BN -0.042 55 JE -0.688
EZE & -0.012 e -0.256
& -0.267 HRETHL -0.219
JalnE =i -0.429 NI 0.382
£ -0.052 AR E S 0.003
ERASETION -0.026 INEL PN -0.567
i FH i A B -0.052 Pk -0.031
PN 73 0.089 BALZW P 5.441
WU B 1.289

3.3. ZAF Logistic BT

PAAEIR 2T XS P oA AR 5, K LASSO [RIHFLE ) 17 MEEAR N BB Z FIER Logistic [71)4
R, WEFEL R, RAU SR HRR R “RIEEREE" , AR 16 MR, B
SRLEAESE P <0.001, fh R2=0.554, FoRMMM ARG & 3R, “FIEAMERALL” .« “FpEdRR
SESCHY  CFIEARIRRE . CHRRIAWTT . AT BURTTIL” SR ER IR 2R
fElrAER, HREZONRER. Hd, ElRERS, S22 G NN EoR, Ba TR
FETRAE IR 7T AR A2 1 e AR BT TN R EE (1) 8850.673 1 DRI E . FKIEME D @ISO B3, FIEMD N
B A b3 IV AR 2T XS 2 3F ELAT 5 SR BE 1Y 40.6%
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Table 3. Fitted parameters of the multivariate logistic regression model for households at risk of returning to poverty
= 3. BERANKFRIZER Logistic EVFEBHLE B

e (LICIVEER - QR TN 35 z P OR 95% ClI
WA 2.084 0.125 16.670 <0.001 8.038 —
LS -0.257 0.087 —2.946 0.003 0.773 (0.650, 0.916)
55 JE -0.902 0.060 -15.072 <0.001 0.406 (0.361, 0.456)
RE -0.384 0.077 -5.016 <0.001 0.681 (0.585, 0.790)
RE -0.249 0.050 —4.969 <0.001 0.780 (0.707, 0.860)
HRETFHL -0.211 0.049 —4.284 <0.001 0.810 (0.735, 0.892)
FOA -0.531 0.057 -9.284 <0.001 0.588 (0.526, 0.658)
NNl 0.389 0.064 6.069 <0.001 1.475 (1.301, 1.672)
FH(NF) -0.235 0.091 —-2.579 0.009 0.790 (0.662, 0.944)
ZEHEIH) -0.343 0.091 -3.773 <0.001 0.710 (0.594, 0.848)
i) -0.389 0.098 -3.984 <0.001 0.678 (0.559, 0.821)
FEHORE) -0.230 0.107 —2.147 0.032 0.795 (0.644, 0.980)
FHEF AR L) -0.197 0.332 -0.593 0.553 0.821 (0.411, 1.526)
e e S 0.076 0.013 5.713 <0.001 1.079 (1.051, 1.107)
BRI -0.050 0.011 —4.595 <0.001 0.951 (0.930, 0.971)
NHFUIN -0.677 0.019 —34.790 <0.001 0.508 (0.489, 0.528)
fii FH &t A -0.068 0.019 -3.543 <0.001 0.935 (0.900, 0.970)
ik -0.043 0.008 -5.181 <0.001 0.958 (0.943,0.974)
KA R 0.201 0.047 4.307 <0.001 1.223 (1.116, 1.340)
2T P 9.088 0.765 11.879 <0.001 8850.673  (2451.955, 5745.246)
WU R 1.373 0.052 26.404 <0.001 3.949 (3.567, 4.373)

W RIS EEAEAS I BEIRSR LRSS P <0.001, Nagelkerke f4 R? = 0.554.

KH 4758 SCAIE_ B3R Logistic B8 f 70 AL RE, B 10 YRIGIEECHRE (67 S P AS AL T & e, Hh
K 3(A) AT WAL 134 ROC #h4: F A AUC = 0.734, Hi&l 3(B)AI 515 SRR % 0.886. £rifE
FA0.785. REE N 0.498. FrFFE RN 0.970, F1{EH A 0.609.
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Figure 3. Logistic regression model predictive performance
[& 3. Logistic 1Y R TN AL
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3.4. XGBoost Tl

# 2 K2 Logistic [\ VTR #AR ) 16 N4 849 N XGBoost #:7 . XGBoost £ 4 2 Hud i (i #4821k
4438 VIR R RS, WE 4. B33 LR P45 B T PR AL G i &k e, B
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Wi~ 0.905. AER N 0.937. REUE N 0.949. H55HE N 0.703, F11{E4 0.943.

Table 4. XGBoost model parameters
7 4. XGBoost A& # %

S ZHE ZHE X
max_depth 5 WY BB KR P
eta 0.2 )R
gamma 05 Vg S-UNTEN
min_child_weight 2 /N BN
subsample 0.7 FEART-RIEZR
colsample_bytree 0.4 FHET-RIEZR
nround 60 AR
objective binary:logistic Zor R RS
metrics rmse B RZE
A B

Average ROC curve
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Figure 4. Predictive performance of the XGBoost model
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Table 5. Evaluation of the logistic regression and XGBoost models
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Figure 5. Comparison of the model’s ROC curves
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Figure 6. Visualization of the XGBoost model
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