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ABSTRACT

This study took Chunghwa Picture Tubes (CPT), which was delisted in
2019 as a case study of financial distress companies. Attempted to verify if the
financial indexes used by previous financial failure the prediction model worked
under CPT’s circumstances. For this purpose expect case study, we also build a
financial distress prediction model, which took those selected indexes as an
independent variable, and the whole Taiwanese electronics industry as a
population. In the first stage (case analysis), our study had found that all the
indexes we selected through literature discussion have early warning capabilities
in the cases, and according to the characteristic of indicators in time and
significance, these indexes can be dividing into long-term early warning

indicators and short-term early warning indicators.

During the second stage, we aimed to examine whether the indexes we
selected were capable of building an effective financial distress prediction model.
After conducting various statistical hypothesis and trial-and-error, there are only
the Debt-to-Equity ratio, Cash Flow/Total Liabilities and Working Capital/Total
Assets had significantly more than two years in our model. the early warning
model for the Taiwanese electronics industry from our study has an eighty-one

percent ~ ninety percent and ninety-three percent accuracy during the last three

years before financial distress occurred. According to the overall accuracy of our
early warning model, we realized that with the approaches to financial failure, the

accuracy of the model is also increasing.

Keyword:
Case analysis ~ financial distress prediction model ~ Financial index
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R LYy (1986) R » =% 11 & |Probitit §F 4 15 | % = & hi F@ s
PAAR B 5 o P e FHEF &
219/ & 2 93.33% -~ 83.33%
= 11 % 83.33%
A Five-State Fin- Lau | % ® 350 & p47% | Logit i g7~ 47 | SRR fF 12 @
ancial Distress (1987) | i o @ 12 2 | eIE R & A
Prediction Model R = E4%F 90%:
vk T
% e AR R b ek
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%ggn ua/ @E F S SR=4 fyx » s ROE="% L {£ £ 4R ¥ 5 ~ EPS=# % @4 - NCA=F &

TA ~IPM=A] 4 %M B B~ LNW=2 & £ & - CFAR=1R &
NCL+Equity/NCA=+& # F £ i &+ 5 ~ TATurnover 3.7 & % @;f;:

2 HP A HEEL IR ePaper(2020 #)



AR 0K A ML B R S )

-2 [3-1] BN v pdas o 99 B0~ e % 2 pAdkdp iR

TERES) L g g 2] F ] F | ] =
VS IS IS N I I S I S - S
slglg|glelelgl’
P 1 S|=|=2z2|=2 2
CF/TL 3
NI/TA 2
TL/TA 9
CA/TA 2
QA/TA 2
WCITA 5
QA/CL 5
CA/CL 7
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LRSS Y] F‘TF R A - S VISR AR 8 = NI

(-) P& X# %
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1+ef( 7 (3)

Y E %2 s tp =

1
YEdapeengx il —p = - (4)
1+ef ()

(=) =% &t (Odds Ratio)
B 5L (Odds Ratio) & & i% S 74 % 27 4 prds K et @ 5 4o N
(5) > 7 FQ3)E @)k @ 7

Odds Ratio : —— = e/ ™) ___(5)
1-p

(2) BHERTE bF 5

B2 Bk Bep g 5 @RS §F 5 (Logistic Regression)

In (1%) f(x) = Bo + B1X1+B2X5 + -+ PnXpn —(6)
Aospss sit A Y ¥ F L Bk X 2 AOdds

% AOdds>1 > £ 77 X 4epr > T2 Y a8 453
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2 [4-22) inid eoh dge(+ %)

o £ R 2014 2015 2016 2017 2018
= 6,479,454 6,479,454 6,479,454 6,479,454 6,479,454
TPK-KY 331,095 345,798 343,544 389,224 406,720

BA ¥ T 15 | 887,558.40 884,27450 | 886,558.80 | 914,739.70 908,117.70
% [4-23] Fis 2 1)

A £ R 2014 2015 2016 2017 2018
Ep -3,981,524 -8,761,984 -1,776,479 2,985,583 -19,561,244
TPK-KY 277,067 -20,006,508 -1,467,402 2,580,313 223,832
AL TS 44,792 -395,787 431,436 2,233,461 194,557

T4 4R e TPK-KY &7 £4252014 & 3 2015 & & % @40 b
B AcR[4-11) o % o 3t Td S H0] L BRD BT hoTp )

EEHELT IR - AP AT A «MF frte & R dE 5 -200.1 g
SR FHREAE 5 5786 &0 2 BFHF 07 2 2R E A A RR R A
FA 02016 & 3 2017 # P] B FE ] futs £ J1i-14.67 A 2 3 258

B REERFAE R A-A27T 2T 6647~ A 2 FE G B

% [4-24] & "% 7 (2009~2018)
N F # 2009 2010 2011 2012 2013 2014 | 2015 2016 | 2017 | 2018
E=p -3.46 -2.42 -1.93 -1.82 -0.75 -0.61 | -1.35 -0.27 0.46 | -3.02
=X 12.87 | 23.83 | 48.22 | 44.33 21.9 0.84 -57.8 -4.27 6.64 | 0.55

High [4-24) 3L Echa gk VL P g N EROF LY
AAEDRSTEE TREEEFAETIORE LM A ETI0E 5 &
2017 23 £ E R REF > PR N AETHELG S RER A gl

B S 0 4 bt e % e TPK-KY 1B %

'F_L
N
o
H
oo
‘h_‘\
E
3%
=
=
i
3\

!
v
et
#
-

o e F KB A P TP ILER B L P AKX 046 T8 3-3.02 % TR
BLiTEBRSGT- o Flad A3 E S Aimar > a0 4ok [4-25])

TR RS TGRS NEP o NE D A Peoh - £ HEET
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4. [4-25) &P nE L Papr g ¥ T 102 B R

PN £ R 2014 2015 2016 2017 2018
Ep -0.61 -1.35 -0.27 0.46 -3.02
A¥ T 0.14 -1.66 0.72 1.95 1.31
T B A2 B 0.75 0.31 0.99 1.49 4.33
I CRERELS
(-) ER&GEIREG
% [4-26) = g in B/ ) F
= £ R 2014 2015 2016 2017 2018
Eph 7.07% -0.98% 25.28% -17.45% -64.35%
TPK-KY -10.58% -17.92% 8.67% -1.94% -5.42%
BAE T 3.57% -6.91% 2.86% 8.14% -15.44%
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PAARIE S8 E B B2 fR3E 0 L ER S b

TEMEIRRIRE F v F 5 Beaver (1966) #1i¥ di enifipl B4 75 5 15
B H - Mt 1954 £ ~1964 & 40 O kenfg k¢ e 78.1%:05f
PSSR R A L T URBTI S R P 2 A ¥ 62014 3 2016 end F L
EORDAPM o f Ep eI £ R/ 20 2017 & - 2018 i R 4rjpl ) i

THOAFE A RN 2016 EHERPHLER(R L ERT 2P )EF 100
A R H DA k2017 E R KA 2 LI &~ B2 %cﬁ4k,

|~

drd [4-27) o+ @2 T AR FRER R LT ER TR R AT B
S TR A0 FAEFAe o 201452015 R £ E TR

E”f’lﬁfﬁf’bi}l”‘ Twecd o

_‘1

+
% [4-27) Epy £ ERELE
#L 7 £ R 2014 2015 2016 2017 2018
FEREFERENE | 2,350,562 | -1,948,316 | 2,050,402 9,185,655 -9,079,822
2 [4-28] e B/ FRIBR
N £ & 2014 2015 2016 2017 2018
Ep 6.96% -8.05% 26.26% -42.73% -46.90%
TPK-KY -23.97% -7.34% 26.59% -10.61% -3.48%
BAE T 2.01% -10.48% 9.77% 5.28% -23.58%

AT A& RS RESREIR O BROP AR LT
[ F i en®g it A2 R 20 2017 & prp gt TPKCKY 2182 -3k G 1 g
A g R AT o ded [4-28] o BfE 0 2018 & ERRITF] G 2 2 ERpEE
B (R ERF D) DEFBERIF L A ol + 27 HFTHL 0 7
PEFTIRYERE L AL S ERED CREGERE FohliiEs &
7] —64.35% -

JEER L 2017 2 2018 AR B/ Fot Fen® AR > F UE R
2017 §- 2018 A7t i T £ ¢ i B A0 BER A BT 40%
PR RS TR AT GE ST IR e MERBIRE RN &

SR L ER LR SR S Lt RN
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FFf ; i f—%{ o
% [4-29) 23 EF £/F A%
N E:3:4 2014 2015 2016 2017 2018
T -12.46% -22.29% 14.46% -5.28% -94.66%
TPK-KY -13.53% -6.41% -8.66% 5.75% 13.30%
A ¥ T 2.18% 5.12% 8.97% 11.54% 9.09%
EYET E/F AR
0 46% 11.54% 13.30%
0.00% 15 46% /8.97% 5.75% 9.09%
-20.00% 13.53%\_61.‘.1;// 8.66%
20.00% 22.29%
-60.00%
-80.00%
-100.00%
-120.00%
20144F 20154F 20164 20174 20184F
FEE
—e— TPK-KY HEEETYY
B [4-13) & &/% 4 fi;f 2014~2018 = %% @)
2 [420] 7 A g 3 ik BT T £ p > Ep AR Y BT AT
ARFFETAptRt 50 2016 & o Hl G Eie il g TR g £

Fgl&gB&:}E’é:F m/nhﬁ%:ﬁ:é')‘ %
P 22016 &£ pFrLS o F
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FITIIL RV UFRBHROETA Az A E P S HT Y o iB[4-13])-
2014 & 2 s kA TPK-KY ~ & ¥ S92 £ T00 2 § BT &/F A L4
Pk MIBE EH P o
% [4-30) 23 EF EIFTARER A
N £ 2014 2015 2016 2017 2018
Eph -12.54% -9.83% 36.75% -19.74% -89.38%
TPK-KY -22.95% 7.12% -2.25% 14.41% 7.55%
BA XTS5 1.22% 2.94% 3.85% 2.57% -2.45%
PO ARRLRREMS O FAERD T ZFETEITARE, &
2018 # pF 3 -89.38% Tyl A 1t oM wiEE A FE VR PR sa*‘,é’fs 7 2R
TAE BRF R AT A TEYETEITARE Mg s
ﬁdﬁr%ﬁfﬁﬁ§mu4°wd”{+ﬁﬁﬂm e 0 B2 el R
vERES -
()R &ind ng &
‘ BiTT ERpHFL R
A = Af AUV&( - X 100%
BT EFTHATHATRER LT A -5 6 R+ IR £ R

FhimB AF oIy RBER L ETEPRE i L B R LR

A RIERE A A g BT AR - § 4 1510090

IR g KU A At d A LCD A ¥
1208 FF %\ ’ I;:] 1L ]% * EXCEL E‘;jTRIMMEAN Ex'ﬁi;"]“/\ 2

'T‘ s
10%57??ﬁ:i° B s L FEAT A » T R ITAE) o
% [4-31) B &in & g vt b
N £ B 2014 2015 2016 2017 2018
iEph 97.11% 42.10% 39.85% 32.47% 4.46%
TPK-KY 66.16% 70.19% 94.37% 125.53% 150.95%
BA XTI 85.48% 122.37% 145.67% 151.25% 139.38%
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= B4 2k L 7~
) Iﬁ;é_}‘ MmEE B b li"J . 150.95%
160.00% 145.67% 151.25%
140.00% 122.37%
120.00% 139.38%
97.11% 125.53%
100.00% o

80.00% o 4% 94.37%
. 0
60.00% . \1.19%
40.00% —_——_
42.10%
39.85%
20.00% - 32.47% 4.46%

0.00%
20144F 20154F 20164F 20174F 20184F
FE
— — [ TPK-KY KHZE LSS

B [4-14) 3458 o 1L (] 2014~2018 & 484" [F]

LERTS W T &g 02014 £ pFER cTPK-KY 2 ZH 2 ¥
BIAMBAENF L A REL R S SR AR A EES M

R AR IR R R KA F L AR Y o TPK-KY & 5m 7 > H 4 2015

ERF B AP RS EETRE 2 AN THESEEENP L HHET

PR RS Y KB e 3 B &0 L& [4-32] 0 Ep R AL

BIFAFIDDE R LG 0 P Ay W EI 4wk T o p 2015 #42

$F o
% [4-32) &p ~ TPK-KY 7 # & g 5 % % #
27 &+ R 2014 2015 2016 2017 2018
=g 48,486,446 | 42,656,826 | 36,813,624 | 62,207,338 | 20,514,979
TPK-KY 63,611,168 | 48,030,343 | 40,744,104 | 32,994,649 | 33,237,605

Bofs Fph 4 2018 EFF 0 FA 4 A& LA R R 8L
CEFAIR RAEE W R AERG S AT 5 LEME ki

LR R FREP Y REDP R TR 2T
A %lf‘!ff§°
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dOTIL AR R AT e E AR A E T S
ERL 5 gy B A AR L GIERI 4 AT R

at £ % 10 #(2009~2018)# F 45 1 ot M4 akdn H it S A7 FE AR A2 5 48 6D

PF R EE o 3 #-2009~2018 &R 2 I & i B L g b A EAT 4 [4-33] -
% [433] A& n® % 1t #](2009~2018)
~ E R 2009 2010 2011 2012 2013
£ 58.46% 133.29% | 152.45% 92.19% 95.80%
RAETE | T145% 72.45% 60.38% 60.59% 70.79%
BN ER| 2014 2015 2016 2017 2018
£ 97.11% 42.10% 39.85% 32.47% 4.46%
RAET | 8548% 12237% | 145.67% | 137.01% 123.07%
B4R E A E % (2009-2018)
18
160.00% 152.45%
14
12
100.009
64,
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
- EHmm SHERETE
B [4-15) B &£/ & g - ) 2009~2018 = 453 @)
d F B [4-15) ¥ "8 A 2012~2014 # fF » A £ T02 B E &~
U AT AR Ak ER AR R At 0 AT 10005928 4 -

BT PRNER ] i LY AR iR 2015 EpER SR LR
L AR b - E R e97.11% T i T 42.10% 0 £ tp e T B A ¥ T s,

TRz fenEREETRE D MARE PR ot i 4 B
WL o E TR B PR B A -
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# [5-1) A e ¥t %

- e w o - o - ER s
EFHaP | TIHER | AEY hit SN2 it SN2 2@;%
$ 13 2010 B 21 AR "4 2005~2009
8 i 2010 EREC 3 S oA BN 2005~2009
A 2011 %7 /10 R FE 2006~2010
L 2011 R IR A i 2006~2010
R 2012 T P =T 2007~2011
£3 2012 *£g/10 R 4 ey 2007~2011
® R A 2012 a s FAZT S 2007~2011
B 2012 x£2/10 L P 2007~2011
4 B 2012 Bl ) poAosk Ll o 2007~2011
v A 2013 EIE 33 15 2007~2011
i Ak 2 2013 T B Fi bS] 2008~2012
B 2015 % 3/10 55 & & T 2010~2014
% 2015 % 7/10 #o iF ¥ 2010~2014
# = 2016 %7 /10 B ] 2010~2014
EE] 2016 T B, ks 4 = 2010~2014
= 2016 T 43 K 2011~2015
E B 2016 %7 /10 Ao IS 2011~2015
% 4r 2016 T #3 2011~2015
i 2016 L3y R Bk 2011~2015
3 2018 R AT FAE 5 B 2012~2016
s 2019 £ 2/10 e d fok 2014~2018
= 2019 £ 2/10 TPK-KY Ew i 2014~2018
A 2019 %2 /10 it B 2014~2018
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PLAR W S8 R B M T2 3R U ER L
B8 MG ETIOLE A

*ﬁﬁf‘M%%@pL#??ﬁﬁﬁﬁ%25@iiﬂﬁﬁﬁb
1500 W EA L G 2R A EE o 0 R EHZ»#?,#%A} fied - TE 4 ¥
A e E M Tt AR T &R it 22 Mann-Whitney U & 0 E ) B
FTHFLBZ A FIEL B Logit 24T ot bl P g i
AL L R R e B L BT Tt d YRR R AL AT

Fo L R B S SR A BT E R o

[3

sy

% [5-2)] Mann-Whitney U # Z_

PAire o 57 & Aire s 5w £

Mardp ik . et Ked . BHEREF 1L
LR (%) LR (2)
R -3.492 g rx -4.017 Q***
DI Sl -3.775 0*** -4.717 O***
[ R -3.977 O*** -4,932 O***
BT A FHE K -0.962 0.336 -1.285 0.199
A AT -3.855 0 3.95 0=+
ERTE I 2131 0x* 2293 0xx

MEE/] T‘%“ KN -0.114 0.909 -2.2 0.028**
EYEFE/TARE | -3.667 0** 4,569 0%+
e g Ly -3.411 0.001*** -4.165 O***
Aire o % = & PAisp s % 3 &

P 75 4p B N BrE AR F 14 N BrE A F 1
CRE L @ LRE | en
T -4.582 0*** -4.407 0***
DI Sl -4.784 O*** -4.246 O***
EEATE 473 Qe 4178 Qe
AT AGE K 71,339 0.18 1.252 0.211

A A EFF -3.021 0.003*** -3.035 0.002***

LA -3.405 0.001*** -3.889 O***
MERE/] 1";%‘ KN 1] -1.379 0.168 -0.276 0.783
EYET &/TARE | 4703 0= -3.882 0
e g Ly -4.044 O*** -3.855 O***
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H-4 [5-2)] Mann-Whitney U & #_

PATE o 5 5 - E
SEEERR S . B R E
AR (%)
g -4.892 O***
e -4.73 Q***
R -4.313 0***
BT A B -1.124 0.261
A A E -4.03 Q***
ENIS L S -4.037 0***
WA SR/f AT -2.416 0.016**
AYEFTAE/FTALT -4.407 Q***
Wb g -2.631 0.009%**

Bk %87 k% 2 %%q=0.01 ~ **a=0.05 » *a=0.1

L__Ea‘ji;:fﬁﬁl ZREMBT? TR FLIERIKADERT > A
TORE MM IR R ¢ RAR R/ A AT AR T
LAF AP PEr ¥ oL I RAELZRHag, HY ﬁ&'??
BRI HAT £V R SR MFAIE A Bt AT ELp bl

R

A

=

AEEL @Y Logit s A A R AS AT R LBl
HECES SUNE NS RUE NS SO NS SUE N €8 -5 UE N 12
B AR/ AR EFETE/IFTARE RN E g 82 TR0
#E“T AP BEREE R F (- )p FEGEE ) PR EEME
(CMAEFR - (2) AT AT RS -

NES Pen
B R SR AR SRR S R A Al e R A R
Mk SR o d Y SPSS A2 ¢ L Ml R MM L e p Rl

—

FAT RN RRES AR T UTR G S T
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%%'ﬁ“ FEE D D RRap R e Flt Ay 2 v A3 0.1 VIF < 3% 10)
FRRESNE G AL R il o

# [5-3] £ |tk

e PG B % 7 & PGB % &
M atdp mglz VIF m L VIF
TTE 278 3.594 194 5.154
SR T 039 25659 078 12.801
S E 045 22.131 093 10.705
ARG 330 3.031 315 3.174
F P 424 2.357 759 1.318
I LY 538 1.860 691 1.447
EYETE/T AL 210 4751 335 2.988
A 428 2.334 540 1.851
e AT e 5 &
Hkp i VIF 2 VIF
T 210 4.751 314 3.187
PR T 066 15.074 059 16.903
TR 060 16.685 050 20.051
AT 485 2.060 405 2.467
FL P 429 2.332 502 1.994
IR UL I 518 1.931 479 2.090
AN ET $/? A AT 266 3.763 225 4.448
Mh g g 776 1.288 916 1.092
e i e 5 - &
M A VIF
T 213 4.686
e 012 86.162
e R 012 80.461
FEST TR 289 3.466
FL P 318 3.145
I ALY 563 1.775
EYET 4%/; A 43R 179 5578
WIS B X0 966 1.035
G A [5-3] 2 Fmw b i Mitdg ks @ bt Fg st S8

?#ﬁﬁﬁﬁ’ﬂﬁéﬁﬁ%&m@“$ﬁﬁ@w CRF A AR (T R TR B 1

U S SIERCEA-FIE-2 DL P E ST D S S S
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d S SHE A R B Rl U8 A G -

FERAIPR > L RE R T ERE S R Y RE T E R ARG

EEEHL Gy A AP £ TR R MIp RS ERD

ER S ENE R Sa 5 SRS 3t RN LEET SR LIS 1

i g AR > WA TR S RN T 3 AR

ERES ST L SR

Aodd & &t 2 [5-4])
f(x) = By + ByX; + By Xy + B3 X3 + ByX, + BsXs + BoXe + B7 X,

3 [5-4) p o p RH LB HEL

4 o 7

_p %W pORBE S p RER T

e PAFEpm 5T & Mirp v 52 &
M axd4p ¥ B EER | B g
B+l ExpB)| B B ¥ 12 | Exp(B)
Xt v & .059 .098* | 1.061 | .039 306 | 1.039
Xyuimde v & .006 139 1.006 | .005 357 | 1.005
Xq ik & EAIF -.086 381 917 | -.064 278 938
Xy g e -455 259 635 .082 219 | 1.086
XER & B/E JRGE 030 | .008*** | 1.030 | -.025 186 976
XY BT EIFTARIEE | -040 224 961 | -.070 | .020** | .933
X &g gt .000 764 1.000 | .001 567 | 1.001
B,: ¥ # -3.786 A11 023 | -2.783 255 .062
oS R | I 83.3% 83.3%
S Rl i 78.8% 80.3%
- Eﬁﬁﬁfﬁ%g& Mﬁﬁ%fg;ﬁ
¥ %M | Exp(B) B ¥ %M | Exp(B)
Xpif v .058 165 1.060 | .096 | .019** | 1.101
X, szfrv W .007 247 1.007 .009 .399 1.009
Xy A -.067 169 935 .087 350 | 1.091
X,y * g .058 638 1.059 | -953 | .071* | .385
XEREME/E FRGE 021 163 1.022 | .005 740 | 1.005
X2y EF &IFT AR | -079 | .014* | .924 -.031 294 970
X e g g -.003 .055 997 -002 | .040* | .998
By ¥ #c -3.957 187 019 | -5971 | .041 .003
P ARl i (I 81.8% 87.9%
S i R 81.8%-%] = 4 £ i 90.9%
B e % Bk % 7 x%%q=0.01 ~ **a=0.05 + *a=0.1
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H-% [5-4) p i p R BEE

. AT S Mo W -
P4 7‘1&5};} #* B T Exp(B)
X p g 123 .009*** 1.131
Xy v F -.004 652 .996
X3k A B -.049 639 952
Xy gk 467 266 1.596
XgiEm ginB/f R -.161 .069* 852
X2 EF &IF ARG -.036 466 964
Xpmging fog o -.001 370 999
By ¥ #c -8.023 .005 .000
o SR | I 93.9%
#do SR S 93.9%

B Rt 7B % KB K 2 5%%0=0.01 ~ **a=0.05 ~ *a=0.1
d 2 [5-4) Tt a4 5 % - 1B B A 4or i
o0t S eRIERA 4 B iR det F TRl 4 0 Fla fiEd o ol BOA
P EH 2 TFER o BER G AMBERFEL B ST £
CER B ERMETESHEORE EREME/ FRFEYET
EIFARTAENDY L4 HE i L FRARTRAR > 1 E
- hRBRE G LR A M B A BE A BT BN RS R
= HAEFE
# Omnibus # TH-A) A F 1+ P<0.05 0 T 8 & B #rE B2 p S Hc A
B

U o E B PR o WM ABE L DRI 28 - YT
A] 2. Omnibus # = &= > % [5-5]

# [5-5) P47%3F E 3] Omnibus & T

PATE B B “I ;sz}f W g & PAFs o s 5 = &
+ = + = + =
o DF | SIG W DF | SIG W DF SIG
% 2 | 35.013 7 000 [36.922| 7 .000 | 39.237 7 .000
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