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Abstract

Operational risk is a key concern in all industries, and it is necessary to establish a risk analysis
system with high predictive degree. Taking the liquor industry as an example, this paper uses fi-
nancial data to establish a risk analysis system with high prediction degree, so as to provide a
method for risk analysis during operation of various industries. According to the financial data of
each liquor company, the factor analysis control index is reduced, then the company is classified
by cluster analysis, and finally, according to the classification of each company, the discriminant
analysis is carried out, so that the risk prediction of each liquor company is carried out.

Keywords

Operational Risk Analysis, Factor Analysis, Clustering Analysis, Discriminant Analysis

ETE it 7= EdiBR R RI#HT
EEM XS

X W, B, K%, EXR, LW, KEE

RERE RS (dbr , dbx
Email: '396117578@qqg.com

WekE H . 20194F1H26H; A HEM: 20194F2H10H; &4 HiH: 2019424 18H

DERER

YEFH: X5, AR, BRYS, BRR, DR, KEWN. HET 2SI E BTSN 8 BT IS S XK B
1. BUARESEE, 2019, 9(1): 100-110. DOI: 10.12677/mm.2019.91012


http://www.hanspub.org/journal/mm
https://doi.org/10.12677/mm.2019.91012
https://doi.org/10.12677/mm.2019.91012
http://www.hanspub.org

XE %

R

BEEREESATEVEARERN S, BUmRNEERREATER TS BE, AU EETIEN
B, FIRG S BAR R L HRE RS TR, WTAEAT IR E JR B RS it —For k.
RIESERAF 5538, FHRTOIrEmERRD; EMARRRMTREAT S BERE
FATRINR, FATHMNGHT, NTXE B AR HAT RS .

Xeia
BEWRB T, BTN, BRI, AR

Copyright © 2019 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

B ESAT L “ B4R ISR, TRBUT B JIEZRHIINK . = AT P2 BRG], mAin
SRV % R Wb, BRI BB s A S B A FIRR R B, ISR N
B ATk BT AR MEEIFAZL, M 2017 FEBEATAERCKE, T 0B LR ET =65t
B, TR PR HE L 1000 12, BN ESTHEF G WS 28 Bl Al =22 —,
T EL3EE 55 — 4% TOMUBUN 58 = A4 el A iR BT A IS e AR AT g e AR AR B, 45 1) 2 E 3 MR SR Y
A, AFERSUGERL, AL, H2 R0 s R, BEMR A = AE . B e
FRI 55 Bt S N7 — A TIURE F5E vt 100 IR 7 BT 4 2 A 221

2. fARGE
2.1. IR

H T 4RI U B PSR BOE N TSR, H R Bk e AR, BUER
G A R AR R st 2 H D B LA TR FE VF 2 AR PR BRI R 2 M B R, U LA T
SRR TR R ME B GE it 2207 % BT R M2 )RR A & kg A B LA RA R E X
M7 AcE, X EEA MBI ZOR, R 2 A LR ELAR AR Sk 1]

R M AT TORHFE b BAR AR AT 20 2RI — R 20 G 7 ik YRR AF I B e 3 1RO,
XIS G A B 22K (2] I L AR LR AR X R AR LR W 3t R Z 18] AR ARE L, R AR AR
FEAP RIS PR HE MR FRAF KL R3]

I RITFEARNATNRUE T IEA T, P o3 5 R — R K053 . P o3 A A B 1 i, 22
FHEA DO RIBIESE, SRR IEAZ A EE RN T R AR F0 2> R B I C a7 2841, F5
SrHT A T R P R B — P G ik A BT . R AR SRR I R A BRI RREA, W R e
HIB R X, BATTZSRIrE ok A WA~ B

B KRR LA E AR, TR A R A AN AR B 1 DL AR PR B R S RE I AE
JSERE AT BA BRI, T A IE 8 R B 12 8 i ShIE AN BT Y H AR B AT RETE S Lk
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2.2. B

RIS 73 A0 B AT 1 L1l 9 2 =] R0 55 B BEAT 20 2R ik, A DL A e A S AT XURG:
PP, d e B A5 o3 M 2 N AS [ AR I 2 ) R SR Kz A I 55 KUSR B o

3. SCUESR
3.1. HARZERSHIERIE

B2 BT A A b, ﬁﬁ¢5@*l£ﬁ%% N T ORIEE I I BAE AR A Z R, AN
o AR 7R, M REE T AE . FHIRATRZER 7 MEE S, ORI, v v,
ﬁ#ﬁ@,ﬁmw%,éﬁ%,mﬁ%,ﬁm%m,kﬁﬁ@ ZETW, 2L, WL, SR
e, 5K A, B, PG, EEkey, BOREAG, MO, MO, FRMUR, RN,
EJHEE], VUG R, FRICMEX =+ HEK ETAF 2015 & 2017 X =R 55 5085, 2 RyE KR 2
At

3.2. HERREREMRTGE

W55 5t AT LR IX 8 MEFRIESI BT AR (), BBV R, @B I R ImeL B 5
R, EARE AR, BRI, ARG, R EFARREANE . FATXHZ 8 AN S5 R AR
Rr o, S@RWE 1 PR,

Table 1. Correlation coefficient matrix between financial indicators

= 1. M SiatRZ [BRIHE X R BER

A BB e IS ARk B I 2 AL SUBE R A
BB e 2 1.00000000 0.7803076 0.2180222 0.03121277
S P R e 0.78030764 1.0000000 0.4431170 0.30532644
B U R HE AL 0.21802224 0.4431170 1.0000000 0.95513374
S PR 0.03121277 0.3053264 0.9551337 1.00000000
EL A —0.05218798 0.1582825 0.8348148 0.88865291
=225V ON -0.07587610 0.2783689 0.4562558 0.50285889
FEAEE I A 0.16694347 0.2092892 0.5411208 0.46739967
VA Jeg B A W) i AR 15 A 0.20165879 0.2568710 0.5235537 0.44773935
T H Rl bR Bl S BRI V=18 R 2 7 B AR 4 R
BB i A —0.05218798 -0.0758761 0.1669435 0.2016588
S P R e 0.15828246 0.2783689 0.2092892 0.2568710
HBE U R AL 0.83481479 0.4562558 0.5411208 0.5235537
IS8/ ighe 4 B 0.88865291 0.5028589 0.4673997 0.4477393
ERZINEES 1.00000000 0.5438692 0.3265973 0.3007926
=AY ON 0.54386922 1.0000000 0.4875108 0.5146598
BRI A 0.32659731 0.4875108 1.0000000 0.9926485
VA J& B A BB R 5 R 0.30079258 0.5146598 0.9926485 1.0000000
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REBHRRZEKT 0.3, W UMEA 7700, 49RWE 2.
L spss G PAFERAE— MR A4, 53] KMO A 30 ATER AR 36 45 SR Wk 2 B

Table 2. KMO test and sphericity test results

5% 2. KMO #ISFITkERIG LR

IURE 2 % % 1) Kaiser-Meyer-Olkin /4 &
Bartlett [ERJEFERE S IL LR 5

0.620
247.384
28
0.000

H i a5 224004 3 s, AT UE B8 s S BRI R AR .

Table 3. Common factor variance

=3 AEFHE

HIA FEHK
V2 1.000 0.926
V3 1.000 0.891
\Z: 1.000 0.930
V5 1.000 0.947
Vo 1.000 0.928
V7 1.000 0.535
V8 1.000 0.970
V9 1.000 0.985

RSB Z5 R T J, KMO fE 0.62, X UHIRE MR FTREAEAR, (HIERE S ME T2, Zia

RABGEFERIEE R, TATGESEA ] R 8 F BEAT K T P BR

P4 B EEIEIBITS R (O 2 Bt ik R iA F) 88.89%)

Table 4. Factor analysis result

4. EFHRER

Vars Vars.Prop Vars.Cum
Factorl 4.149724 0.5187155 51.87
Factor2 1.694943 0.2118679 73.06
Factor3 1.266424 0.1583030 88.89
Factor4 0.627023 0.0783779 96.73
Factor5 0.179754 0.0224692 98.97
Factor6 0.054272 0.0067839 99.65
Factor7 0.023344 0.0029180 99.94
Factor8 0.004515 0.0005644 100.00

BOA MR 7 ey, W47 22 RARTTRR R IL 3] 88.88%, WJ AR E L HUAT 3 N T2 S B

M T AL TR RIA A B E A ERNBONIRE, B A 5], ASREF SR, DR 2 —k

Ry ek, SR 5.
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Table 5. Factor rotation result

=5 ETFnesER

Vars Vars.Prop Vars.Cum
Factorl 2.982 37.27 37.27
Factor2 2272 28.40 65.68
Factor3 1.857 23.21 88.89

BT Ja B T4 0 5 R N 6 B

Table 6. Factor loading matrix after factor rotation

6. ETFhesk R E T e

Factorl Factor2 Factor3

W B -0.07286 0.07492 0.95641
BB A 0.23265 0.10499 0.90868
B U R HE AL 0.87518 0.30037 0.27128

BSY e (1 ES 0.93887 0.23894 0.09144

B FE 2 0.95582 0.11378 —0.04068
Bl 0.52134 0.51124 -0.03861
BRI 0.22213 0.95402 0.10287

VA J& B B BZR 5 R 0.20064 0.96123 0.14409

AR e % I 1 R T8 AR R rT LA e AJERIF FLAE TR BT W B S B 7 4 I 4 A0 A
FIX 3 AR LB EARR R, AT DA S LT m BRI RE I A IR T A SRR T F2 AR SRR
LI&* AR w] R AEAE SN X 3 AMEbR BRI EATEA 2R, T LR R ek b A ]k

RESTII A FEIR 5 AFER T F3 AEURAN 5™ F e S AR B 7 Ja 5 R 0K 2 Mabs LI EATEAR K, WAL
fiﬂ%hﬁi/\j%”‘“ﬁﬁﬁ/\ ES R

3.3. HE LT ATRNEE SRR
W TR B SR G HA B DL 7 R .

Table 7. Factor score and overall ranking

®7. AFEoREaHR

Factorl Factor2 Factor3 F Ri

MR 2.16774 -0.11147 -0.91229 0.6351405 2
TOHR 1.02350 0.35001 —0.75964 0.3426683 11
Ll PG 3 0.36833 0.45304 0.34391 0.3890206 9
L] 0.34534 0.28041 0.62760 0.3982945 8
PEIT 45 1.68612 -0.20773 0.10998 0.6693654 1
A2k 1.56245 —0.06941 —0.23445 0.5717689 4
KB 0.14119 1.60336 -0.46718 0.4495711 6
abll e 1.18213 0.07506 -0.02216 0.5138966 5
1025 5T 0.57388 0.09484 -0.11225 0.2416372 13
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Continued
ZHTH —0.78569 0.85762 0.49518 0.0739001 14
gL -0.08639 0.18174 —0.68652 —0.1574144 18
e —0.40860 0.77706 -0.86208 —0.1481299 17
SR, —0.54372 0.38729 -0.69570 —0.2858949 19
KA 0.68119 -0.26833 0.20382 0.2531141 12
A —0.30494 —0.24396 —0.54707 —0.3486823 20
PR A -2.15219 0.74790 —1.64503 -1.0930247 24
S —0.70504 —0.15528 —1.34744 -0.6971061 21
B AR 0.12421 0.37399 1.71320 0.6189493 3
T L Ly —0.30694 -0.33528 225261 0.3523601 10
TR -0.53733 —0.37563 1.20096 -0.0317507 16
TR -0.65307 0.79805 1.70368 0.4260423 7
AL I —0.46108 -3.77011 0.31938 ~1.3146974 25
=] -1.15064 -1.36543 -0.50512 —1.0507162 23
VHiELUK Je -0.50397 —0.93304 —1.14677 —0.8089294 22
BRI —-1.25647 0.85529 0.97338 0.0006171 15

WRIEH T HEA T DURE , HEART T LW A= LA AR T FL, BIRBCEFIRE /1 /N 71573
EREWSE, XEAFE MR R L, KEBCRW W A HER ARSI A R, WKty ERM
. AT BRSNS AT F2 EAR0 R, REAF BA RIFIARRE ) ERTEENZ, A
2 R A AE S Bk B R BE T AE IS e /IR T B RIS N B, R R LR A, RE
IR IR e 0 ) I 55 PR IO 1) L2 B, A ZBURSARSRIBONS SREREXT T8 12 BE 019 70 R AIAE HE A4 SEHIT K 28 =) 0 5t
MG A TR L5 R RZ T — N B 2 BE 71X J7 T 1 )

3.4. BEDH
fEF AT 1w R REAT R A, i R 1 R

Cluster Dendrogram

: l
© -
E <
.80
Q
jas
IS
o 4
R IRIR R SR = RIS ETE SRR = <R
N%k%n‘tﬂﬁ:"?HBHB SN S-S SR & B B
RN G EIRET™ QHES%MRLH 2RI EE:{H@E
ﬂmﬁ 1R LAV R | K

hclust (¥, “complete™)

Figure 1. Cluster analysis result
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Table 8. Classification result

=8 LR
TS FORE PNZE. SONEG . PRI St KIEY . Wl m. HIETTE. W TN, TR A
EHmCS SR} 4 N T TN o A TN ot LT N AN A S I e T I ) -7 RN 0L IR C I 2 SR 1L N 3 R
EEEN AR
EAUES PRI EHE ., SEE g, TORR R

IPREERWE 8 s 55 L ARG EHA T IUEAY &

KRR R HEA REERT I LT AR, AARM S IROUREE, I RAFIEAIRES ), [FIRIER A
NEE—REHIME T BAGE SR, HEAIEEE S I A R I IO W STl A kA A IRy Her

R FRHAA T E AT, FHAREERT AR, EATREIIAA AW K R RE
I35 Ferp e I AN B PR RS 25 HE A BB, (HARENIE AR T F1 LR iE A nde A 3R
T F2 BRSO R, AR DURRE N AT M 5w AR SR =K T

FERAMUE - RAFREORMIN, PUOVEHHER) A, WSIROUHEE, A7 B RO 55 Lk 53X
FfeIRIL o

FVSE P AUREHER AR 4 KA, ENTM SRR 2 MBI GE IR, R NEIZRES
K, WAERM, FERENAZHATIRA T, 238N .

LL 2016 S Hm u ki, SRR WrIr i s A AE N, 32 F A BT i 1da eR Bk MR ) o

S ST G R D

i EIREE T, K ETE SRR RL N 9.

Table 9. Statistical indicators

F 9. Gritiets

Giit1aks (=)
TR T A e X1
BB e R X2

R P AL X3
BRI R X4

B AR X5
ERIZSTION X6
FEARF I AR X7

VA I B2 J R R X8

B lsE B w0 s EXRGEN 1), REEZNAEER 2), KEEBRGEH 3), KERIER X
(e 4).
S ST F TR -
I=1da(y ~ x1+Xx2+x3+x4+x5+x6+x7 +x8+x9+x10+x11+x12,data = data)
XF CAT B 34T [m1 A
new = predict (1)

NFHE— RGO R A MBREEGE T 1, s T3,
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Table 10. Probability of occurrence of companies in different situations

F10. FAREAREIFR TRERR

L AR LR e factorl factor2 factor3 factor4

H"MFE 1 1.00E+00 3.64E-06 5.73E-21 1.32E-48

TR 1 9.99E—01 1.24E-03 4.25E-16 1.44E-42
Ll P v 1 9.46E—01 5.37E-02 3.15E-13 9.19E-39
I 1 8.77E-01 1.23E-01 1.09E-14 1.77E-35
PETT e o7y 1 1.00E+00 1.41E-05 1.76E-19 5.80E—42

At 2% 1 1.00E+00 4.88E—05 1.03E-16 1.50E—42

KIHHi 1 9.96E-01 4.05E-03 2.79E-20 8.11E-52
Varl o 1 1.00E+00 6.45E-05 1.61E-19 2.90E—45
BUIE— gl 2 3.52E-01 6.48E—01 3.63E-07 6.16E-29
ZHTH 2 1.19E—-04 1.00E+00 2.25E-09 8.69E—34

P il 2 1.26E-02 9.87E-01 1.49E-05 4.92E-26
Ly oyAll 2 2.45E-02 9.76E-01 3.98E-11 4.54E-33
SRIE 2 7.45E-03 9.93E-01 1.04E—05 6.06E-28

KA 1 9.08E-01 9.17E-02 2.58E-12 2.79E-33
T AR 2 1.75E-04 1.00E+00 2.26E-10 3.94E-22
rh B A 3 2.74E-17 731E-12 1.00E-+00 4.19E-20
Sty 3 2.79E-13 4.92E—08 1.00E+00 1.27E-19
B A 2 1.17E-01 8.83E-01 1.30E-13 2.93E-35
AT 2 8.52E-03 9.91E-01 2.53E-11 2.01E-31
FHE S L 2 8.96E-04 9.99E-01 5.21E-08 2.13E-27
TR 2 5.14E-04 9.99E-01 1.32E-12 2.60E—29
AR 4 7.27E-39 3.13E-28 3.82E-15 1.00E+00
=V ) 3 9.87E-17 2.79E-09 1.00E+00 3.80E-12
PHIELUK e 3 1.82E-13 7.26E-08 1.00E+00 1.61E-13
BRI 2 4.64E—05 1.00E+00 5.89E-13 5.06E-36

HE 1 F.

ZEERE RIS AR B, MR

FERUNFE 11 fios

Table 11. Modeling result
F 11, BRER

o

0%
Bk

EEEN

EHILES

TRGB PNEE SUNF A FEIBMY . S, K vaiil. ST, 5k A

R

PRI IHE ., SEE s, TORR R

AR

WETHE, @Rk . 2L TR S ZET B BN BRI, T 5.
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Xt 2017 SR FIEAT FIA T T, S R A 12 B

Table 12. 2017 forecast results
2 12.2017 EFNER

ETT AT AR

iy

ES

factorl

factor2

factor3

factor4

RN
FIRIK
Ll 75 3
LRt
PEI Bty
RN S
KIi
PN E
0 T
ZATH
A&
EreyAll
AR
KA A
T By
Hh R
Sy
IR
T L
ST AL
PRI
SR
=l
Vg
b SANL AT

1
1

W N NN

—_ =

NSRS R S R ST S SR SR S

9.999999¢—-01
9.999007¢—01
9.999997¢—-01
9.961601e—01
9.999971e—01
9.999982¢—01
9.999895¢—01
9.999998¢—01
8.284769¢—01
6.821428e—04
1.056009¢—02
7.983892¢—03
1.048103e—07
8.011298e—01
9.999363¢—01
1.283314¢—01
1.496566e—04
5.933732¢—03
4.785260e—02
2.636495¢—02
8.147356e—02
4.160993e—04
6.042681e—04
6.120336e—02
3.883389¢-06

1.149901e-07
9.929268e¢—05
2.860581e—07
3.839900e—03
2.934737¢-06
1.843682¢-06
1.048131e—05
2.370147¢-07
1.715231e—01
9.993177¢—01
9.894399¢—01
9.919580e—01
6.925084¢—03
1.988702¢—01
6.372878e—05
8.716686e—01
9.998489¢—01
9.940663¢—01
9.521474¢—01
9.736351e—01
9.185264e—01
9.990709¢—01
9.316103e—01
9.387966e—01
9.999961e—01

2.661630e—30
2.323945¢-18
3.187790e—-35
1.366770e—21
1.120704e—22
3.126614e—23
3.249646¢—-38
3.277082¢-26
4.792415e-09
1.385324e—07
4.240761e—15
5.810976e—05
9.930748¢—01
2.858214e—-12
1.183316e—44
5.86665%¢—-17
1.434812¢-06
6.603075¢—10
1.061366e—14
1.684080e—13
7.021374e—16
5.129887e¢—04
6.778540e—02
5.557856e—08
9.078602¢—09

1.377450e—54
1.123311e—46
4.055760e—62
3.698210e—43
6.594466e—46
2.810853e—49
3.159314e-58
1.549097¢—56
3.194253e-31
3.625152¢-39
7.680791e-33
3.103855e¢-30
2.279084e—20
2.576563e—33
1.586033e—61
2.056571e—33
2.736051e—24
2.371532e-31
3.710820e—-35
1.293505¢-36
3.184251e-25
8.750134e—41
2.432158e—41
9.207627¢—54
1.831617¢—24

T A5 R 5y R4 13 Pror .

Table 13. Forecast result classification

=13, FUMEERSH

5B IROE M)
e 52D

=R

EHIENQRY R B PN

TR WP T AR

BRMHZE

CPMEE. WBTHE. ZATIH. L. KRG AL E

HBAR S BB Rl
HAGE L SN EEA . FRMIE, M TURECACRE . BRI

AR

2016 5 2017 WK b A F R LA W 14 fis.
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Table 14. 2016 and 2017 liquor listed companies risk comparison

5% 14.2016 5 2017 L EH A BXEELE

b AE ARR 2016 2017

BMFE 1 1

TR 1 1
1L 75 943 47 1 1
il 1 1
R 1 1

Atk 1 1

KIHHi 1 1
PMNEE 1 1
kAl 2 1
EASR ] 2 2

E N 2 2
g Al 2 2
SR 2 3

KA A 1 1
I A 2 1
T A 3 2
Lty 3 2
BRI 2 2
T S MR 2 2
FHE Y 2 2
PRI 2 2
HLIRLIEY 4 2
= JH B 3 2
PER S 3 2
BRAL AR 2 2

SEEEIPSIE

M 2016 FE3 2017 4F, 2T B B XS BN AT RS, TR . SR . E TR
ST IV o = = DR NG s D v NP - LT S I ) 5 P o | 42 P s A N ]
KSR

4. &5t

H ERHr3%0, M 2016 2] 2017 4, BIRBUPE XSGR R, ARNZHRTE . @Y H KRR
AN N, AT SR UL U o B PR . BRYT R B XU AR R AR K, A R0 45 IR B Ak
TEHI . HAh A R 5 B A K
1) JEE AL HIXA KA R, FRATH AT PLZE AT BT A F R H PR L g il
MEFRAERKE, 25 KAFAHHE —PHENAFES | MAEETF LRSS Eovid, RN
AR ZHAFN AR, HPAZ —Ssg SHER SRR, WEm e Liam il M S — R E
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EIX—ANEF BRI . REE ER T, 8 1 AN AR TR A B IS R sl g s
PE7E R R ARAR VPR O, AT DU HR 2 BT A W IR T s S B A R R AN RN E BT, X
IRKFERE FRAF RIS 218 R

L2012 £E 5 2016 EAEREE Foit, BAABIRGR Ll AKRE, 18 KIGAMERREE— & &M 1
K, mH, WMKEOEEIEARELR. L, BMFEG. ERROHEFEIS 20, Hd, =mMHFEE
2016 FHIELFH 2062 1476, FERBAT N 122.2 27T, T AR 2016 FHIFEFH 92.5 /47T,

CLSE G NG, 2012 45, ARIIAEGCN 96.6 1470, FT 2013 445K 118.3 1476, 2014 4E4 149.8 14
JG~ 2015 24 180.1 127G, 2016 F4 206.2 147G FFELREF 20 1470, % 40 Ao A At
FIFE 36K .

PEAF ARSI IS L7 2 538 A RS, 129 7 Bl & iish, S&amal i &R, #
WS PEAT ARV R I T A 1) R P A T 2R BT A R M 4 2 d e A RIE SRAIE IR 3 AR P A B LR
A E AR, B S AR, BB KE R .

2) ASCHFFRIE 32 B AR ARG O R 20 SRR RIS B A F T SR G . AT IA A,
ANV SR A AN [E] RO D G5 He) . RO DXISOON o B v i i R AR PRV 2 A ) B AT B &
#, AELEAE 2 EVEE N Y A T NI A RIS TR IR A KR T E RBURE, BIRIRTG &
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