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Table 1 Credit assessment indicators and their original data of farmers
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Table 2 Credit assessment qualitative indicator scoring standard for farmers
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8 R 0.2
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Fig. 1  Default prediction of loan farmers based on BPNN method (Positive)
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2.1 HEARIEEFIEHERIE
2 SCH A A R AR AT £ Rl IR 25 LA 472 SR P /NER R ECEHE AN UCT AFF 7R E . MR WERESE, X
LSRR RIS ATINE, R 3 A EMEIRENEARGFE , KR 1 PIRGEIE, IR 2 hEERERTT 407
AL 3 T R R AR TAL 3 T ik X AT AR AL AL R, TR SR IR 4 TR,
®3 HAKBEEAER

Table 3 Basic information of sample data

BiEsk AR BB A Ak /754 AEEL - EA bt e
festEs| 1000 700/300 2.3:1 24
AT IE 690 307/383 1:1.2 14
NG R 472 354/118 3:1 33
x4 RPERREIENIEFRIRELEE
Table 4 The standardized data of farmers’ credit evaluation
(5) FRUEMLEER ~;
(1) ¥% (2) HEMZ (3) 45 (4) %8 JEFELy R FELAR
(1) (354) (355) (472)
1 X BEBE EME 1. 000 0. 600 0. 600 0. 600
IR EEAAE B
13 X3 SRR E B TETE 0. 600 0. 400 0. 600 0. 800
14 X, BERAE A B EH 0. 500 0. 000 0. 500 0. 500
1, AR R BERFAE
19 X35 E A Eif 0. 382 0. 468 0. 525 0.525
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(5) ARUEALEIE x;
(1) B5 | (2) fEE (3) f&8#5 (4) %H! BT AP s BHRP
(1) (354) (355) (472)
20 Koo HAHE = 1Elf 0. 101 0. 065 0.078 0. 164
LR RE S
23 Xo3 AT SZHEA Elm 0. 140 0.214 0.210 0.107
24 Xog NFIHIX A7 R[] 0.510 0. 502 0. 264 0. 150
I, e
GBI W25 A Xy RN R R N
33 e p— I 0 0 0 0. 007
34 — HBELPRES v, = 0 0 1 1

2.2 RPFHRE NSRS

WAL WS, FF XA /NG SRR B % A SCIT AR EL BPNN- FocalLoss IR SEL, LN 7. WA
JENEA 33, IR Ak 64, BTN 2. MAETTEIFFE Dropout, =0.2, y=3, IERUEL Epochs =
500, HLALIEREAS B batch-size=50, WK 5 TR, KR 4 IMELEHEFIR 5 SHARA LICIr@EHEEL, RKig
Accuracy, AUC. Type-1 error #l Type-2 error {13 6 %5 1 1781 5 51w,

H T WA ST i SR 45 3R 5 2 ML 38 SUR R 50T SR 45 RAEAT XS LA, Ke 3R 4 AR uEALEHE AU A BPNN-
CrossEntropy fR% , £EERUNZE 6 25 1 17)5F 4 FU R, St F A& P /N GE ZEUHE , BPNN- CrossEntropy £% 7 1)
Accuracy 4 95. 7% , T4 3CRT A BPNN-FocallLoss H) Accuracy $996.3% , Lt BPNN-CrossEntropy FE7I#2
%7 0.6% ; BPNN-CrossEntropy #%4 ) AUC K 93.7% , TMiA XA AUC 5 94.7% , Lt BPNN-
CrossEntropy #ERE T 1.0% ; SULER, ASCHT BN B 75 294 7 H 5 8955 1R 2 Type- 1 error & T
BPNN-CrossEntropy FiA&Y | BPNN-CrossEntropy T Kok 3 24 4% R S TR Type-2 error AP T 45 SCPT ERAR
B B ARHERIL, BPNN-Focalloss BB FEAR Pt /NGBR3 A5 AN B8 48 1 70 260 i 208 F1% 48 BPNN-
CrossEntropy #58 , [FHIt, Z<SCHRH B4R AL 59 BPNN- CrossEntropy 4554 B BEA Rt T AR 7= /NA Bk
915 F U

RS RPNARRERINRESHIEE

Table 5 Parameter setting of farmers’ microfinance credit assessment

LIGIEE S L AR S| BORZET A | BN Dropout, Epochs batch- size v

AR PGSR 7 33 64 2 0.2 500 50 3
5 3 24 10 2 0.2 500 50 3
WARH W 2 14 10 2 0.2 500 50 3

%6 BPNN-FocalLoss & %1 BPNN- CrossEntropy MR ELLE (%)
Table 6 Comparison of prediction accuracy between BPNN-FocalLoss and BPNN- CrossEntropy ( %)

o BPNN- Focal Loss 15 %! BPNN- CrossEntropy £ #
KOS _
Accuracy AUC Type-lerror | Type-2error Accuracy AUC Type-1error Type-2error
AR NGB 96.3 94.7 1.7 8.8 95.7 93.7 1.9 6.4
F ] 88.6 89. 1 15. 8 6.2 87.2 87.5 16. 1 8.9
WRF W 91.0 91.4 12.9 3.9 88.6 88.6 13.2 8.3
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BPNN-FocalLoss 5 %! F1 BPNN- CrossEntropy £ 7 F BT 45 5, W3k 6 &5 2 17, X F 78 E5E,
BPNN- CrossEntropy #2%4 i Accuracy 4 87.2% , i BPNN-FocalLoss #2 %4 ) Accuracy & 88.6% , Lt BPNN-
CrossEntropy FEI$2 5 1. 4% ; BPNN- CrossEntropy #2 %) AUC 24 87.5% , [fil BPNN- FocalLoss #% ) AUC
7 89.1% , Lt BPNN- CrossEntropy #% %42 & 1. 6% ; BPNN- CrossEntropy 15 &Y () 58 % & Type- 1 error 4
16. 1% , il BPNN-FocalLoss 1 %I ) $8 % AR B 4 15.8% , L+t BPNN- CrossEntropy #:EI4% 0.3% ; BPNN-
CrossEntropy #2745 1=K Type-2 error 4 8. 9% , il BPNN-FocalLoss fE B! {581 2R Type-2 error N 6. 2% ,
[t BPNN- CrossEntropy # Bk 2. 7% , ML AT 50, Xt FEE%HE, 4 CFT & BPNN- Focalloss % % ff F
BPNN- CrossEntropy #2 8 , #f — 25, Xt F W K FI| 7 £ 45 1. 7T 15 B 2RI 45 8. BPNN- CrossEntropy #5 % ff
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Study on Credit Assessment of Farmers’ Microfinance Based on ADASYN-BPNN Method

Shi Baofeng, Yang Lian, Chai Nana
College of Economics and Management, Northwest A&F University, Yangling, 712100, China

Abstract: The imbalance characteristics of farmers’ microfinance credit data makes it difficult for traditional credit
risk assessment methods to effectively identify default customers. To address this problem, this paper uses ADASYN
algorithm to generate the default samples of farmers, and replaces Cross Entropy function in BPNN with Focal Loss
function which has the adjustment factor (1-y')", then constructs the ADASYN- BPNN credit risk evaluation
model for farmers’ microfinance. This paper uses farmers’ microfinance credit data from a rural financial service
institution in China and two real credit datasets of UCI databases to compare BPNN-FocalLoss and BPNN- CrossEn-
tropy. The empirical results show that the model proposed in this study is better than BPNN- CrossEntropy in terms
of Accuracy, AUC, type-1 error, type-2 error and Loss convergence curve. This research method has good
robustness and can be directly applied to the credit risk assessment of financial institutions.
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