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Abstract

Financial risk early warning model is one of the primary means of forecasting financial crisis.
Z-score model has been applied widely since it has precise formula and good practicability. How-
ever, as regard to the adequacy of using Z-score model to forecast financial crisis for domestic
companies, there is a dispute. Therefore, we collect financial statements data from 2007-2013 of
Shanghai listed companies, and prove that Z scores between ST companies and non-ST companies
are linearly inseparable. It reveals that Z-score model with linear separable principle in nature,
has its own limitation. Hence, this paper brings up a financial risk early warning model of decision
tree based on Z-score indicators and it solves the problem of Z-score model. The empirical re-
search shows that the decision model given by this paper can forecast financial crisis three years
before it happens with 75.37% accuracy, and with 95.45% accuracy one year ahead of crisis oc-
curance.
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RSl TEHURE ) B BEr7 Sufia s RV BU R 2 LAEIRSIR, WHTRIM S FICHUR A 251,
H M EHFUES A 5 BT CELU I 22 A MRt o TCH R IX B4R 3R 35 AR 0T, LA html SO A7 e A b . 38
Tk 3 AT A ) I3l AS [ 288 284 ok 98- 2 A4l 1) R DU AR 54, 4 55 0 4 B LA L) mtml SO & 2l fi
TR R AR SRR R P I S5 FR R BRI BN AR o b . B E s MOX 6 SKERE 3R Ik BT 75 (0 &5 4R b
THE Xy B Xs BAMERR, RIS R0 ST Axil, KBRS 15 RIS %, 2 b8 vl & 72 5
B VEANRIEEEHEAL I 1 TR

3.2. Z T HRB AR STE S

BT RREAR A AR MRS Z NN R A K, A BRI IR B (2%
F. L2011 425 2012 AEE N 800 £ KT T A B R EAERE N ST A | A A S 21 4E ST A 4
NI S BAEAEAREA, @ T Z HR I Z 7 HOE R A RRIR I X 4 ST AR AdE ST ARl k. B
2011 SEL5 R 5 2012 FF2RAL, [ 1A R T 2012 4F Z 43 BUBR AL T 45 SR . B 1L i X SRR A F dR S,
Y #3RIR Z-score {8, ZLtaFKIN ST AF, HEFRRIEST A,

Bl 1 e 23 800 Z K Ei AWM Z 8, Hh s B FEIE—DHOKERT Z (HIUE-1 3 5 A
KA 3 A1 Bl o AT LA H ST A R AIEE ST A RIFERHIE 2 8] Hr 28 SUR A 43 AT, FFAAEAE BB IR 43 S 4%
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Table 1. Overview of adopted data sets

=1 BUREMGITE

/I | TN B AE FaRKdRE AR AR

2007 667 79 FliE oy Ee R ER1ON

2008 675 72 B Ty el
2009 688 64 L 4 e A 2L SRR

2010 660 77 I S R A AR R

2011 682 72 JBe A Eh1) OB AR, B . WEH . SRR
2012 720 61 ARSI AL R RR

2013 742 26
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Figure 1. Prediction result of enterprise financial risk in 2012
[ 1. 2012 Sl JUF 55 KRG T 25 SR (2]

Table 2. Overview of prediction result of Z-Score model in 2012

Fz 2. 2012 £ Z EIRBRI TN EE R 5t

FLAE /TS W= X IREIX ZAX &it % B

W= A 38 8 15 61 9.92% 62.30%
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feann 383 166 232 781
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4. BT RERI HO W 55 X B T 4 Y

HIR TR ARGEH Z 23 BUSR I AE I T3 E Bl A = 0 55 UG 70 . Rk, A ER R
0§ 14 75 35 00D A M PR 55 DR o
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INFIREAE 23], TR SR A AR KNI 55 RS (0 2 ) BEA R 5 W 55 A IS, 3 KB p A R & B ik
HRREMR RAEA M LA AT 73 [, IX5REN 1 AT R 2K Z-score BEAUACFT 1 A REAMR P w] 7 ] 7L ) ik
K o

TP EEH A UL 2 SRR IR AL DR A5 o IR LSRR e LRAE AR Z AN TT 23 ) i R
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(AlE ST 2 FIVE MRS R VE A AL (A 2R o 1 B0 -4 77 O P VI AU & 4 S 80P, Itk
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Figure 2. Decision tree under the imbalanced data
2. EFEEIRRTE THR R

Table 3. Rules of model for financial risk judgment
= 3. FIEM S5 KBS AR B AR

(1) X, <—0.095 A.X, < —0.23— W™= fahl = +&(188,90.0%,1)
" g)ﬁf){m g @ %=-0005HX1> 023 X5 <010 hl = 7£(1593.0%.2)
(3) X2 <—0.095 F.X; > —0.23 F.Xs > 0.10) H.X < 0.016 HLX; > —0.054 H.Xs > 0.26 T fa bl = %(31,83.0%,6)

(1) X2 < —0.078 X1 < —0.23 Wi fahl = F2(362,94.0%,1)
SRS ; " 9
s (@ Xes0.078HX1> 023 AXs<=010- 7 fEHL = /(33,96.0%.2)

(3) X2<—0.078 HX; > —0.23 H.X5s > 0.10 H.X5 < 0.016 HX; > —0.054 H.Xs > 0.26 >/l f&Hl = /&(65,86.0%,8)

TARZ , UL BRI U BRI o i 3, 7E R N BIAT 26 4F T, 24— A A R R AFIRGR S 57 < —0.95%
i, HMERMECE TSI A58 RKTRE 71 9.5%, RN MV IERZE b O LR A, Fsh i
AT IR BN V77 () G A0 B A B PR I 23% 0, 3R ANV AR T AE T I I 4% fG ML«

HN2) “X;<-0.095 H X; >-0.23 H X5 <0.10-8 =Gl = /&(15,93.0%,2)” £H: WA
e X, <-0.095, X; >-0.23, JFH X5 <0.10, HAMAF S EEH 7 fEhl. H— AT HAWE/
RBEE< —0.95%0), RIFR RAFNE O 47 S0 B KT R~ 9.5%, RIME X, (BiE % r=abire) > Ik
FUE-23%F, AEEAREL AT Xs = FERNLA T 25/ T 10%. 2 W EME— N ARIE T S AR T
SBE 9.5%, ANPEWIE AT LU, W R ERNERA E(CRBLE B 10%), AR AR HARK
BN EPNE TSl B r o

FARRU LA HE . i RIS A REE A E TR X, = WA, X = BB
BT, I Xs = SEBIRNLE T JETH, PSRRI R, B eI A W A s
M7 SRR, PR AR, AW BN S AR ERE, —BRERT, 7848
f TR PR 10%, i Eh T I R B B SRS TR B 1 23%, B B INAMIS T2 57 1Y) 10%.
MR —NAF TR, HmshEZE, BARAE RIS il WR—ANAF TR, HERNERA
b, BB, AR T RERE NI 55 fEh .

4.3. BT RRIAI 55 X B TR AR BY56iF

X AR T Bl SR AN B T R, SRATEREFEAR R A5, RD 2011~2013 4R by v & (1l 55
B RAT IO, IS5 R 4 PR,
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Table 4. Prediction result of decision tree under balanced and imbalanced data with the duplicated rare instances
=4 Y 2 ETEHESEFERBRETORRHM TN R

F4E by AR
PR R BHCPHTECRRA
WEEG  procpmE & Hooai mEE mEmE R OF 4 EWER OB
2= 42 30 72 95.45% 58.33% 53 19 72 75.71% 73.61%
& 2 680 682 95.77% 99.71% 17 665 682 97.22% 97.51%
it 44 710 754 70 684 754
FKPIAE
JEP R R BHCTHEIRIRA
HOE\BME R w4 EEE O EHRR R OF 4 MR EEx
& 85 48 133 88.54% 63.91% 103 30 133 75.74% 77.44%
2007~2010 & 11 1391 1402 96.66% 99.22% 33 1369 1402 97.86% 97.65%
&1t 96 1439 1535 136 1399 1535
FHRELEW
PP R R BHT RS
HOETE R & a4k mmE O BELHE R A o MR mEER
= 101 58 159 75.37% 63.52% 119 40 159 62.63% 74.84%
& 33 2111 2144 97.33% 98.46% 71 2073 2144 98.11% 96.69%
&1t 134 2169 2303 190 2113 2303

58.330%0; I 2 M HERG Ay 88.54%, B F N 63.91%: HEAT 3 FIIMMHERI RN 75.37%, Ei
N 63.52%. (ESHCFEEHRIRE T, MWK 4 FBERIIEZ A H, SR S5IEPEEIRRES TR, £
FoR =N B TERE = FE R 70 T Ll v fe VR Bf SRR 5 R 95% LA Lo T X T B LA
FIRTN, 2 5PN 04 R AR AR R 4 RS & . BARTER R LR P R N 45 R
Rz —dk, (AEE R LREIAS] 70%0L o $EAT 1 4E TR = FIHERI %N 75.71%, B 5% N 73.61%;
PRI PR TG 7= O UER RN 75.74%, TEiRFRN 77.44%; IRET=FE ML= KAER RN 62.63%, N
74.84%. SAENR, 1ESHL 2 R PHPIRES T WAL AE W A 26 R0 a5 22 1 7 T R 0 B8 2510 — 2, (R 130
A, BEE TR AR, RS2 (R vk ot P G BT R B

5. B&

WAL G Z o ARG A AE SR, R BLE A A B FENLE A R 5 1EH AR Z EA SRR
Ao, DRI 2 Ju 2 R B e B Z 0 BB A A PN AR F AN AR, AN RESE 4 i 24 A Y 4l
(I 55 R 5 FE L o

BEF DR SR ST 0 55 IR T A5 R D B ] 2 ] FA) I 55 AR FUE 3R 3t 1 — Bl 2t ik . BT RE
FERRAT R SE AL 24 7] 55 T 23 =] B AR Z P W] 20 BRORF Ao e AT AR AR i 2 000 1) 47473 e 35 foc il (0 A0 EA T
IR, DAORIEAE AL BRBEUAT Tz A th,  th m AR A AR AN DU U7 o 55 IR 14 S B A S XU R P o AR
FEARTHTEE 5 240 2 T8RS T OB AR IL R4, 5 & (R R A 5 R A R IS
Wflre AEPIRIT N, 6 IR A R HE HER R AN 25 R AR REE 95% AL, A B B LA 4 = H )
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W 55 IR, - ELIE 3 5 A mT LA B o T8 W 55 RS PR E » (EL B I TR PO HERS AR HERA R A I T e
DRI TIUH 22 B 5 W 55 KU, 7 ZEARFR A LA BRSO k. IR IR OB AR A 25 & 521, B
S B (AR R

e HE

E R B SR (A E K ARG TS 05 5P SR KRR RE) (i
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