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Abstract

With the transformation of the economy, small and micro businesses have injected new vitality
into the economic development of our country. In order to enhance the risk management level of
small and micro businesses and to improve their survival rate, effective risk assessment must be
carried out. We can use the method of support vector machine (SVM) for the risk rating of small
and micro businesses. Based on the established risk assessment index system, we can evaluate the
risk level of some small and micro businesses through SVM classification training on selected
sample data. Therefore, it is convenient for the enterprise managers to take effective risk control
measures to promote the benign development of small and micro businesses according to the risk
level.
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W75 S R, BE S T /A R R SR aE, TR T R, ek TIRE G,
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Figure 1. Risk rating system for small and micro businesses
in China
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Figure 2. Finding the optimal classification
line for two types of samples
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s.t. il v, =0 (14)
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Table 1. Original data of the first 10 enterprises
= 1. BT 10 Rl R

X1 X2 X3 X4 X5 X6 X7 X8 X9
coolook 0.35 241 8 2200 100 1 36 13.38 6
e 0.75 805 10 320 90 2 46 292.83 10
BET 0.46 487 6 30 20 1 22 125.08 13
L W] 0.47 379 19 3800 580 2 51 114 2
T pr 0.47 85 7 140 50 8 23 100 4
B2 5 R 0.57 185 27 300 60 3 32 200 5
ik P&l 0.34 461 9 450 88 1 27 119 3
HERTF 0.56 484 2 450 90 2 30 5649.72 7
PR el 0.57 553 27 8000 66 4 37 123.21 8
T 0.35 513 4 2000 400 7 44 488.81 6
X10 X11 X12 X13 X14 X15 X16 X17 X18 PR
coolook 3 6 12 0 0 0 830 0.020 4 1
R AWEE] 6 8 17 4 7800 258 1340 0.069 4 1
BET 1 8 12 1 300 626 350 0.090 4 0
B RTC TS 4 6 10 0 0 0 500 0.100 3 2
WL pr 2 8 8 0 0 0 300 0.070 2 2
1555 3 6 6 2 1243 604 350 0.100 2.5 2
Jhik &l 5 8 13 1 500 686 200 0.035 3 1
BE&ERT 3 9 10 1 500 755 400 0.074 3.5 1
PR 4 6 6 0 0 0 300 0.130 2 1
[ 1 9 12 1 500 504 600 0.170 3 1
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F UL BT B #E 0~1 218, AT LAEAT Ja SR B 15
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T 91 KA A BIEIE NG, J5 39 KA FEIEIENNRAE, H SVM ki T A E. SVM A
AT EISEATLLRE: RS E kernel MAFRETI S8 C. HALHREN RE C XL RS
PRHIREA AR T, C EBR, BT, SZREM S LA PSRl FAs . FRATT 3% FH 5 197 B ) 2 1 A% e
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Table 2. Rating distribution
2. BRI H

0 58
1 46
2 26

Table 3. Statistical data of various indicators

3. BUUERG TR

mean std min 25% 50% 75% max
X1 0.524461538 0.114513203 0.34 0.46 0.56 0.58 0.75
X2 458.6769231 161.6385198 85 379 484 548 805
X3 12.09230769 16.05776692 0 3 8 15 113
X4 1907.830769 7455.064861 11 267 450 1000 60,000
X5 548.2153846 2505.925452 11 80 110 200 20,000
X6 2461538462 1.905332566 1 1 2 4 8
X7 30.47692308 16.60494714 3 21 28 37 102
X8 654.3972308 1213.803404 1 114 200 583.33 5649.72
X9 5.015384615 3.026970792 1 3 4 7 13
X10 2.123076923 1.335359224 0 1 2 3 6
X11 7.169230769 1.359083489 5 6 7 8 10
X12 9.661538462 3.37007774 3 7 10 12 22
X13 1.292307692 1.123713072 0 0 1 2 4
X14 3602.753846 7914.165782 0 0 500 3300 37,800
X15 318.7230769 280.2317152 0 0 270 525 1087
X16 1134.692308 1788.638536 100 300 600 1500 13,000
X17 0.330229231 1.873030315 0.0033 0.0667 0.1 0.12 15.25
X18 3.769230769 2.105873887 1 2 3 4.5 10
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Table 4. Statistical data of various indicators after standardization

= 4. tOELE B TUEIRG T B

mean std min 25% 50% 75% max
X1 0.449906191 0.279300496 0 0.292682927 0.536585366 0.585365854 1
X2 0.518995726 0.224497944 0 0.408333333 0.554166667 0.643055556 1
X3 0.107011572 0.142104132 0 0.026548673 0.07079646 0.132743363 1
X4 0.031619643 0.124273865 0 0.004267449 0.007318008 0.016486356 1
X5 0.026875551 0.125365223 0 0.003451899 0.004952724 0.0094552 1
X6 0.208791209 0.272190367 0 0 0.142857143 0.428571429 1
X7 0.277544678 0.167726739 0 0.181818182 0.252525253 0.343434343 1
X8 0.115671733 0.214881142 0 0.020004532 0.03522922 0.103090612 1
X9 0.334615385 0.252247566 0 0.166666667 0.25 0.5 1
X10 0.353846154 0.222559871 0 0.166666667 0.333333333 0.5 1
X11 0.433846154 0.271816698 0 0.2 0.4 0.6 1
X12 0.350607287 0.177372513 0 0.210526316 0.368421053 0.473684211 1
X13 0.323076923 0.280928268 0 0 0.25 0.5 1
X14 0.095310948 0.209369465 0 0 0.013227513 0.087301587 1
X15 0.293213502 0.257802866 0 0 0.248390064 0.482980681 1
X16 0.080208706 0.13865415 0 0.015503876 0.03875969 0.108527132 1
X17 0.021442622 0.122848244 0 0.004158277 0.006342356 0.007654115 1
X18 0.307692308 0.233985987 0 0.111111111 0.222222222 0.388888889 1

BB ZF f1-score W% 5.

BARRIPRG I 45 R WK 6.
IRV R O A 2R TR RO R IE R TS, X Sy e 3R AR B R SR A T IE A O A K. T
AEXT A 2R L RE AT DU AR AL AR R SRS R T S 0, N vr gl 2 P9 = I 0 A 1

AR EHRE: 0.866666666667 .

4.4. RBEMEBEIRF
B RS T LA bR, BATHAT S EOR I, WL s B R RE, PR THMR AR .

R R, B PRI A [F AZ R A, R LR 7.
A ULER], &IHE “rbf” XA, A IEFRIE TR 0.883333333333,

e, BATHKE CMHIUE. F—RGERXE—NFIE: c list = [0.01,0.1,1,10,100,500],
TEIKIKEUE,  #ERf 2 L2 8.

ATLAE R, 1E C =500 72 AR BURIRFHB K, 7T BAE—4RFT C = 500 /o 45 I IEf 2B A0IE Ol. Fir
PLZA SEXFE—NFIF ¢ list2 = [100,200,300,400,500,600], &K KB, HERIEILE 9.

AFRLRHL C = 500 AR RSSO R SEANES, AR IER 2R3 FF 22 0.933333333333, PP bs A IRIEFEFE
WL 10 FIEE 11,

N T DR O, RATE SOGEENIE T C RESABRNEUE. FAK SVM &S
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Table 5. Model evaluation index

5. REFNEIR

precision recall fl-score support
0 0.85 0.96 0.9 24
1 0.88 0.96 0.92 23
2 0.88 0.54 0.67 13
avg/total 0.87 0.87 0.86 60
Table 6. Model rating results
6. RETRER
0 1 2
0 23 0 1
1 1 22 0
2 3 3 7

Table 7. The corresponding accuracy of each kernel function

#® 7. BRRABIRAERE

kernel Accuracy
linear 0.866667
bf 0.883333
poly 0.633333
sigmoid 0.4

Table 8. The corresponding accuracy of each C value

= 8. & CEMEERE

C Accuracy
0.01 0.4
0.1 0.4

1 0.433333

10 0.65
100 0.816667
500 0.933333

Table 9. The corresponding accuracy of each C value

9. B CEMNEERE

C Accuracy
100 0.816667
200 0.883333
300 0.9
400 0.916667
500 0.933333
600 0.933333
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Table 10. Model evaluation index

= 10. BEETNIERR

precision recall fl-score support
0 0.92 0.96 0.94 24
1 0.96 0.96 0.96 23
2 0.92 0.85 0.88 13
avg/total 0.93 0.93 0.93 60
Table 11. Model rating results
= 11, BELFRER
0 1 2
0 23 0 1
1 1 22 0

2 1 1 11

AT b — A R AR, B SR AR R RO AR, T I A R Y AL ek s A . BN
WL R — P A B AR &R S, T HL IR 1 W RS A RS G BN R AR R s, vT LLE
2R, BN R [F B FE M 2[RI % 18 kernel Z28%, AR LA IR [5].
BAHEEF AL FIRM SVM LR -

WL WIGRARIEE,  BEALA BATAE Tl A 4

R 20 REPREE R S A TR R R R AR AL BRI S . RS R IE TR T, IR S EAR
A SVM,  PAYIZREHE FI MG EHE X AT YN ZR A0

R 3 PRGNV EEIN, TR AN 1 B BEAE

W 4 HWUR SR, R AR, BB, BRI, SRS HA
G, SNEEREDIR S,

WS PUTIERRE T, RN IRAE . BRI ST

B 6 PATRENFETMBRE T, XK 0.7, ZRMERE 0.1, HEH MG, REZE
% 2 gk AT .

BATRIXAERSR AT SHRAL, BZORIUZ R “rbf” LLRAEST R T C =700, VP Fan IR G
B L 12 FIEE 13,

IERARAT LLEF]: 0.966666666667 -

4.5. BRI

T BELF R B AR, FRATLAZ AR R AR Jyxf b, Haz eIl s 2 H, XL C = 1000,
penalty= “I11” , solver= “liblinear” , VFUT$EAR S IRIEHFE W7 14 1 15,
IEfRAT LA R 0.85, FURAU SVM BLAL,

5. &g

X N A L RS PP R T, FRATT AL
1) SZEEATHEME, SYM J5 e RS DU R bR R O, i B AT Bos i S 80R
ANWERTTFEAR, AT SE 4 (X Aok RS BEAT VP2 o 27 VEXS /M M KU PP 55 T — 3R 2% (R s AT
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Table 12. Model evaluation index

= 12. REUTFA R

precision recall fl-score support
0 1 0.96 0.98 24
1 0.96 1 0.98 23
2 0.92 0.92 0.92 13
avg/total 0.97 0.97 0.97 60
Table 13. Model rating results
= 13. BELFRER
0 1 2
0 23 0 1
1 0 23 0
2 0 1 12
Table 14. Model evaluation index
@ 14. RENTNIERR
precision recall fl-score support
0 0.92 1 0.96 24
1 0.78 0.91 0.84 23
2 0.86 0.46 0.6 13
avg/total 0.85 0.85 0.84 60
Table 15. Model rating results
= 15. BELFRER
0 1 2
0 24 0 0
1 1 21 1
2 1 6 6

REZKIRFEM .

2) X SVM ZHEZL IR LIS B HESF AR, AT T FERAT SRR, T BAAS 2
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