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Abstract 

The objectives of this study were to examine and compare the results of Altman 

Z-Score model .. Logit model, Probit model and Tobit Model in predicting the financial failure of 

listed company in SET. The secondary data of 90 listed companies were used from 2012 to 

2017. The research found that the most accurate and appropriate model for predictin<g the 

financial failure was the Loglt model. The second predictive power was Probit model. The 

model which had the lowest predictive accuracy was Altman Z-Score model. The best 

financial ratios that could identify the financial failure problem by applying Tobit model with 

dependent variables of the probability of financial failure problem and the zero lower limit 

were the long-term debt to total asset ratio, retained earnings to total assets ratio and working 

capital to total asset ratio. 
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111m11J'hrn~~ii~ \i'l11'!Ji'1"1ii1Mfal.l~rn1~<Ji'l1~ 
iJ~ 1·1 QU\J~ 3 <li"um~\J .. '5UT!f1:J 2562) 

f!~lJ~1Nh-!! 'hJ1~r\'1iJ-!lr,'l"1l'W1?1lbfl~f!~lJeJ{01'11Vlfl'l':ilJ 
' ' ' 

lb~::: m'JHiu~i.1'Vm1e.J ii "iJ n11~t4Jii'mir,1;n EJmn 1.ihi 1 'lJ 
Koowattanatianchai (2014, pp. 10-48) 

l1VO 4 d q.1iu< 4-'q,,, 

~vnn nl':i i'l fl 'tfl t 1 eN A 11:!.J ?tm·m tl'IJ eN B 'W 1>1 rn•r;rnJ 
' . 

J 4~ ~ w ,.. 0 .::::. .#Ill, OJ 

'U1 b '{HJ ~1 'e) fi'U hel fl'l i;1ff11 ~~l fl <;11'Vl 1'l fl 1 'J h'l'W'll€J..'.l'lJTl:f'l'1 

"ilvl'tl r, i. iJ titJ1 tJlilfl1i'lV!tl n'V11'v"I v tt iA.:i'lJ".l'r, b 'Vll'l1 'v1 i:J 

1v1mA'·1rn':i'YlA?leit1rn1m:rn.J'1':it1lun1'n~rJ1fl':it1hrn.:i 

1) l.i'U'U\i1;::e.;i 1\ltman Z-Score 2) bl.'tJU'ii1b1B.:J11il~ 
"il1fl16\i1tb 'WflU'}r,b.fY'/1 bl.flt: 3) lb uu'ii1'1B.:J~lJl>il1f1 
e.:o.4.!0j:~ ~ .....- ~ ~ ' ~ el v :v 
'J\51~r1'J'lt'V\fl1'H1\91~1'8U b&l"iJ&'lv:l fl'?! lV°l ti• 'll'U8'.!.1'1'U£'l 

'\) 

'U1t1''Yl>ilvmt:bDt.J"Ulu1>1b'11?1v.~m11''V~cJbL,,_,.:ithtt'v1A1'vm 

'l!.J v v Z-Score G'l1ln".ifWHJ1n'HU Atltl\'H)'l".l'e)t.Jf]r, 38.75 
" 

U. 'U'l?iJ1b'18<l~'l#\:;)1 n1f5'.)·1Lb1JrnJ ".l't:lfl'Vl V1 fJ1n'JfWlr.) 

flfl~8'l~€lt.Jb'l::: 87.60 Ltb'l:::tt.i.JU'ii1t'lB.:i~llil'11n1t'5 ,, 
1 bfl".i1~'l-1 fl I'm VlflB tJ fa1(}lfl~ fl~ 't"i 8 '!fl '.iru flfl &l €1.:J 

" 
~tl(Jf!::; 85.36 

Churod (2014, pp. 88-91) lvl'Afl<en l~B<! 
fl1".l'Y.ltl1fl'J ruf\11:rnh1 b 'V!"Gn'Yl1.:J nl'H~tJ''U 8.:J'U~t1'"v1 

"iJVJ'Yl~ l u ~mt ur;i ~i 1v1vi~n '\11 ~·w rJ hb t1..:i'lJ':i tb <r1 fl1l 'l1 fJ 

191 dl .Uu~,j°'Yl.yiU'.i :::i.'l'U'Lity'M1 f'l'.rn.1 fl:w l 'V!fl1'Vl1..:J f11 ".i b~'Ll 
.S1mt.1 20 u:S,j°VJ Lt.~t;'U~i.111~hiu1:5'1uilqp.nA11:w 
'1m'V!"1J'\111'lflTE~'W -..\'11JTW 298 'l.J°~i.1'Vl ·nmtltJ 

318 u~,j°'Vl ".ir,v.11.:itJ 2551-2556 i'.J1'r;i11th:::,1..:if'1 
' ~ . 

b"v~8'VlV!lf!B'UA11:W?l1:l.11".l'fi'lJeJ.:Jlh'lJ'U'11fl8.:J EM Score 

"llfl.::! Altman. Eom and Kim (1995, pp. 230-249) 
v 0 $ ~ 

bU;lt'\'i~lJ1hL U'U"il1b'1D'l fl1J'Wtl 1mru 1"111lrn:W b V.f\1 

'VI 1'ln1'.iL~'U~18n111Lfl'.i1~t~-..\'1Lb1J f) 'lJ 'j t: Lfl 'Vl 

(Discriminant Analysis) LLflr,1'1·rn~n'l~hf'l".i1~¥1fl'l".l' 

f1Vlfl'€l8fai\h:1ll\na (Logistic Regression Analysis) 

N'1t11".if1fl'l!t1'Yi'U11 EM Score i'.iA11:w&11mw1 tJfll':i 

·vrn-1111i'llnn~ei.:i~8tib'lt: 96.10 ~-m'UuVivf ~'W'1~)·w 
" 

1~'ii1 LL u n tJ ".it: bfl 'ti (Discriminant Analysis) 

vw1mruirn$ltJ.:;i1'e:itifl::; 96.33 m;1~f!1·mt111V1vi~1J'1 
" 

~18151l.fl'.i1:tl~n1'.if!Vlt! fl ~J fo ~?!~ n 1:1 (Logistic 

Regression Analysis) ilm1:w~n~ei<1~88&1t: 97.27 

Nammaung (2007, pp. 100-108) An'l.'.11 

1J 'il '1' m.J .:i~ i>n ·rn tl:w l v.b'11111-:i m1 L~tJ'lJ ei.:iu~t1v1 
li!Vl'Vl~btit.Ju1 'Wl'l~nV1Vlilnwr"v~ffoiA..:i'lJ1t1.'Vlf'lhw ~.:i 
~:w~1eici1..:i'U1t4-i-1'\l~'Vl~Vu crn1 'W'fl l.11V!'\ll«rrVl~}~ {i 
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-..1'1tnu 70 ·u~i.1'Yl vl.h.n.J'%i'V1V1~:1-n~mm,rn1'jb~tJ 

35 u~i.1'YI b6f!r,\i'i1viJu.:i1tJ'l.lnr1 35 uii.1Y1 HHfB:wl.1 
" 

1 ~I IA Vet j <'f tAu.~ ¢ 

-a::;Vl'J'l'lu 'W.1"1. 2541-2547 6~flfl'lS'hv1tll'U1ti'\l1lmn 

'i.h~Lmri (Discriminant Analysis) kbf1~:rn1bfl'i'1ta1 

n 1 '.i fl ?I fl e:i 8t1;l iiJ G'l ~ n ~ (Logistic F\egresslon 
\ ~ l Q ~\.t y 

Analysis1 ~~rn·1':ifl1m:.rwn.JTl l6tJ'U;n~1r0..:i'Vl b~'\l'lfl 

n1':ii bf;':i1tt1 ~b 'U'lJ'ii'l 6\. tJ mJ "J~ \.SWl (Discriminant 
• ' t! ;;J .<.~ ~.I 

.Analysis; G'll~J1'HlY11'.l1fl'JruQfl(i)8~111n'V1~\>i'J8tJ61~ 

7 5 .7 Gi·rn .Y1rn ·1':i vrn··1 n ':i ~u ci ·nvri'.:h 1 :;_j ;,1, 1.1::; 
' " 

€)''71'.i1 '11'1.J Vi m:w 1ariti-:i~A1111 ;;1~1bt~t'l1..-11-:i n 1'.i \.~ u 
" ik~M€f l'l'J1~1m~ tJ1RB B'v111~-rn·wt1i'\uyrn ~e:i 

~ m1 -¥ '!'~ rJ ':rm :J 6 ~hr: ':i ·1 ::: V. fl 1 ':i ~' vHrn ti fa ~ r;1 ~ n Gi 

(Logistic Regression Analysis) Y.J'U 11 G'l 1 lJ1 ·rn 

vrn ·1 n wJ trn ;}! e ,1 in fl .Yh1 vrfo t.lfl :5 8 2 . 9 J ·rn ·fo 
" ' ' .. 

f11".i1'W1fi':lrui.'l1'i'WW1 1 tJ 8m1'11'UY~11111".it'!'lJ.:i'il ., 
f!11:w;;lmtrn1·111.:in1".ib~'W fie:i BVi'J1~1'trnti~u 
IQ. Q.J(( VI "'1 ~· 

\918 '1t!V1 ':i°fW 'J'W 8V1':i1?1Ti.! fl '1 ':i?j'Yl \Wl 1J tl 8WV1 ti ,, 
e11fJ"J1?i11mtl~m·:i:w1>iv?i11•'1Jei.:ir:'.iiJeiVi'tJ 

'U l 

'i11flf11'.i'l-1'lJ1'11tJbb mfiA<tlfJ't:tD bbfl:n"J".irtJnnu 
..... ~ ,uJ V (I Ill '.l.Al i.~ >4t. I cl ~-- ...:.~~ ... 
'i1 bll U'V€1'1 'r11 b v, vHb 1Jdf'1WJ1 bl"l ':iel'l:JJ f)~1 b'u';j::;~J 

' 
A"J1:l.Jl~(J..:)~?\1~JT'JDLt'i'181fl'jflJUq)Vl1f'n'UJ'1:w~Vlfn 

<:..""l. "' ~ ""* 'IV i 

'\111'lfl1"J~..'.J'W ~D'llJfi1'ifl1f11~1 Ufl~'V'l~'W1tl8Vlf1€iV1b'Ji;l1 
'IJ 

l '\1'111:tl~J1T~~ bb ?0.?l f1lJ'Yli,1fi':i ii'1il f1 'l':i I. tl~m..i lb 'lh'M 
' 

1'lJfl1':i f'\ fl'l'.':f 1 A #..:iti"t if '1f €l :Wfl'lJ~i.1>-1 >il V\ ~~ r,L ij t.J'W'li"J ~U 
" • ,e.."1' fl . v ""' <:..'\. ~ ~ 

Vtl"l. 2555-2560 ~muiJ'1l'NV.n·mwnnr:AL'i'l':i't:tj'ifl'il•'W 

;;'JV!{~m:tJ'1 n1 Ml~H'IVLflTW r~h'i.J c'.f.:iiHl qi Wl~Jflfj\91 
. " 

Lfil '.i'!;Zif >il "iJ1 n1flfli'lb'i'l113~ n'il Vi \.tl ?l~u'Yi 1l 'iXu ~i.1i1 
<U I ,n 

;;h..:i ... I ~m1:wil11J~1lVlA11lJ'11At1Jtl'UmTU~tff~ 
' f; ti 

A'l1:W L~cM'Y11~ rn'.i L°~mnn'Vv B m~ .:i11nhtmm11.:i 
I ~d ~ V ~~ 

J1''llf11':i\111'1 "] 'l-1bfl81'lJB..'.Jfl'Un1':iA1'lJfllJ~bLfl'lJ':i'\:t'Vl 

'\ll>l'Vl::> bU8'W"'u8.:il vw nl?i~m':i Lvim11~1':in'1':i1 um".i 
O JU ~ t? Vit... J' t I "~ 
mnu9mnn '\lfl'l".i • V!':ivrn:1-1lJ·1n•ou .. vi rn1n11~e:i t.J1.:Jtl'l 

" ' 
~fl 1".l''l.l fo ti ".i <!:l.J 11'1'i'11'Wfi1J'.i1ti..:i1m11..:ifl1 '.i b·~ 'W 'iJ D..'.l ' .,.. 
lvm (TFRS) 1Vi?te.JVIA~tl'lf1u:l.J11'l':i.ij'11.J':i18'1'11J'\11'M 

f11".ik~'lJ';i:tl'\.1'h'l'l.h:m·1A (IFRS) ~.,'j'i]r,5..:ir..Jfll'IX':i'lcJ~1'lJ 
V: 1.:i n 1 '.i l~tJ •u B ..:J'U ~i.1'Vl "il i'l 'tl::; 1. {j mm :::YI e:imi1 'W::; 

"' 
~bt.'l-~\i~-:i'lltJ.:Jnl\lm"Jlv'l~:i.nn~u zj,:i,,hliJ::;~..:ii:mh¥m':i 
1bf'l'j1ttH1'il ~ 8.Y.rtHi1'lJ'1i8~n'iln1".iilu ".i~i.1'Vl timr1 

"' v y ~ 
<:..'i ,Qt ~ v t 4,) tj.::t ' ~ 

:l.11fl'1J'U ..'.l1'Wl"1fl'\:t11"iJtl '1..lfl':i'ltJ"il~:W..'.l'\-11f11':i'Vl~&'ltl'IJ 
' 

~ftffl".i'VHJ'1fi':inJ "IJe-'.l LVU'U "'51€1 e:i~ Altman Z-Score 



• 

IV 0 V .::i.d"""' rt 

Lrn~m1.;i Lt. uu \111,1 El~ vn t11 rn LA 11~v.m1l.itl Vl ti El t1 

1'1~'1~fl~ 1um'J1bfl'S1~~fl'HIJ~:!J~'UtlLVU'llL'l'i'rU'Yl 

LVlt.11 'll.!f e:i!;J?.U~~'Vl\Jl?l'Y1~L u uu1 uoci·:i.;i L ':lr.11'14 mh1 
mMn~1 Lt'11tl·1e-ii,1ti1~\11nn1'~vrn1mru'l.1€l-'.llL~r.~ . . 
Lb 'U 'U :j 11,1€l ·:U.11L ti~ CJ'll L -vi EJ'l,J n 'W L rhJ '\In LL 'lJlJ ~s 1 "1 Cl ~Vi1 ,,;-

j 2)' v c:i.,., .tj 

fl1fl11lJfl fl~tl~ LLm:6 m.n~~lln'lJ'\J'5'\j'\1111Vl'l'l~L 'Utl'U 
b • 

1 u Ii! r.1 Vl 'V! i1 n 'Y1 'r-1~ {J L6 v ..:i 'l.l 'J ~ l 'VI f11v18lJ1 n iii &'I l'1 
' 

ueJm1ntl ff:Ml'l'i1m'Jf!im~ni:l1l~EJ (e}~·ncl1t.1'Y114 
flTH~'lJ) ~iJ!'JG'l ~DU qJ V!1fl11~Jif lJ L 'V!l;l 1'1'11~ fl1'S L~'U 
hm1-ihLuu'1·1fft1~1 ·wu'Vlenii\'1v 

1fi~1lU'IJn111:5't1 (Methods) 

1111Mn'tfl1~ti1 ur1~,:itl1~·u.Ue:i:i.Jl;l LL t.1u'\ll~v.ni1 
" ' " 

Vil~ 'J') 'U 'S1il 111fl'S1El~1tJ'VI1~ fl 1'J l~'U 'IJ f.l ~U~~Yl 
.. , ., ., ' ' .1 " v Vl'Vl ~LU c.1u bu vi l;1 ·1 vi -vrn mrrvw t.b vi..:: u 'J ~ L -..1 f1 ~ ·11 v 

'Vl f) fl ~lJ Cl~ G'l 1VI fl Tm CJ n b 1u flG°i3J GI ti 1U'lJ fl TJ L~'Ll 
,. II: '\ • 'I 

~1u1u 90 u'.\i~'VlhJ•th~ tJ 2555-2560 LL1.J,,Lllu 
~ ., .J~ '•I }1 ,, "" 

U 'J 'l!l'Vl 'Vl bl.I u 'J~ ~'U u qJ VI 'Hl :i.JL1H'l1Vl l~fl 1'WI1J 

45 u~'l;-'1'1 bt.a~'lJ~~Yl~'l.l-s~G'lutlryvn~mV1'11'l-114 
fl1'JL~'W~fl 45 'U~~'Vl 1Vltin11U'J~tlflvlH'f11'H'ilJ ' . 
1'110ci1..:itrnulii''lJ~ {Matched pairs) ~~1i5n1-s~l.l 
~1Bthrn 'll'll'1'll~\Jn 1-dt m1ui~t1 L~EJ1nutlq.ivn 
A11ll~l!LVl&i1'Vl1.:if11'Jb~'U b'!itl Altman (1968, pp. 

589-609) LbG'lt Nammaung (2007, p. 50) LVIEJn1":i 

i;J'lJATI111'HU1'U~~'Vl~€l v"l. t1nG'im:i \fl a1vim ':ilJ L~ v1 nu 
" 'U 'I , 

tLa ~ii'()'U11il~'UVl~Yl 81n ~ LAt1.:i nu 15fl1":i'Y1Vl 1:rnu 

LL 'lJ'lJ'111.'lB~ LLl;l:::~\fl.J'W1~1lL 'U'lJ 1111 v1 if Lf'l~eHil eJ'\111~ 
a~~ ll-s1EJ&i:::LD8\il~B 1 ud 

L '1<1\ili:t€l'lJNanTnw1n-sru'l.1€Nbt uu'111.1B4 . " 
Altman Z-Score ~<Jiil:1lln1ivi'~\.l 

Z = 1.2X1 + 1.4X2 + 3.3X:1 + 0.6X4 + 1.0Xs 

... (1) 

b\i)l:J~ X1 RB awnihm~tJ"r1'WViil1JL1ff\.J~B 
' ' 

~'U'Vl~vH1nii ~CJ X2 eYvi11ci1'Un11·rn~aii~B 

~'U'Vl..YYlU":i'JlJ X3 ~B e1'r-1-s·16'11t1thb1fowirn\ilBflb dCJ 
Ll'1t.f1'1~~€lt11J'Vl-rv18nlJ X4 ~B B'm1'11tJll'1fi1 

",, 
vi1.111il"UB.:i~1t1~~B~'U~Bl-li1A1(flll.luru~'l.18<Jviu~'U 

~ ~i ~ v 

1111 X5 fllei 8€llil"U1t:J!}j€J~tl'Vl'S''\<~~·nii tl·1f'l11'11t1.'tl":i 

Baw~.:i 5 $\1mll'Vl'Uf'h'lualJn1':it~B111A:::tL'U'Wi1 
" 

Journal ,,f Business, Economics •ncl Cornmunicatfons 

Volume 14, Issue 3 (Sep1ernber - Qecernber 2019) 

'11 Z > 2.99 (Safe Zone) bbt'iVl~11'€HAme:itj 
'1 "~ .. I v s..: Qi 

b 'WLfl nl"'ll'Vl u1.1€JV!f1 El \J1fl.f11'Jrnll1.'lt1;1181111-.rn 1":i ~~'U 

ti'1 1.8 < Z < 2.99 (Grey Zone) 'hia1m·rnufln 

1~ tL ti":! vi11 \Jttl -s :::auu qi vn'\<11<Jn1'5 L1'rn ~e:i'hi ll 1 

Z < 1.88 (Distress Zone) Ll?lvHfrn.:if'ln-HJ'l~ 

tl':i~auur~v1·1~l!flt'11cJ'Y1l~ n1~ 1~u V1~81\9lvrh1nq~1 

'11 z > 2.675 1tluu~~V1~hhJm;1uuru111~iivvrn1 
w1.:im'it'~1J lLa~t1·1 z <= 2.675 bi'J·,rn·~,~'Vl~'l.l':i:::mJ 
tlqJV11~lJlV!fl1'Vl1.'.lfl1'Jb~'U (Altman, 1968, p. 607) 
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1Vll:J'V1Vl'1B'lJ~'l<JV!-LJ1 1 tJ (t-1) 2 tl (t-2) LLn::: 

3 ll (t-3) rim.Jtn1"1iltyvn~im-;r;nw1..:inTh~tJ bLmn.1"1 
<iJrl&;J'1":i'.liJ 3 tJ'V1\9l'1ffU'l'i~f;lJtl1J 

2. n-111H·n1:::i.11m~1~~'W1lb'U'U\\'1m.>.'l1vifJ1'li 

lA~ 0-:iiJ €l 'Vl Vl?ltHi tTtJ f. €l Ll 'lJ '\J 'iJ 1fl r:J ~fa ~'l'Ebfl::: 
LL uu"ii 1fl B~hl'SU'\11 thf.Jfl fl 1':i YlCJ 1 n 'HU ~1~'~1n 

... 
bl uu ,}1flt1-:i~~?1 v.:ii1 -1 L 'll~t1u L VI CJ't! r'\'u bL uu~1G:i rJ<J 

/\ltman Z-Score 1\?lt1'1'11n1':ilLA'il:::tfa'1:::V1"1!;'1Bl..J 

~14'1fl;1J1 1 U (t-1) 2 U (t-2) lbl.'l!:: 3 lJ (t-3) fiBtJLnVI 

'\Jrnw1~m·1M;n'Vl1.:in1':ib~'\.J Lbfl:::ih{ismrnl.l 3 ti 
~ v 

11Vll?ltl'U'W~'ell.Jfl'Ll 

Namkong (2018. p. 45) 1#i'":i:::i.{lm1EJ.::1u 

n 1'J tJ ';j :J'1Jl.J'Vl 1-:i1"ll1 fl1'S"J::: \>1'\J '1Jl ~ rJ{ l'U 1'Vl (J 1fl11 
' 

'lij!1Jf)1'J l"lf'l~ 5 l!Vl1l'Yl81r;i'U?l1'1J'Y1Ul5'.i'SlJ1tl'S1'U 
' 

11lb'\J'l.J~1fleN1fl~1~ (Logit Model) tll'WbliJ'lJ'<il1flB~ 
'Vll'll~ilfl~b'Vl3J1:::'11Vl~tJnl'H]'S~dJtJV!~'i}f>1TtJ'J'll't.1'l 
A11lJU 1\Jt bll 'UVI ~ 8fan1'1~1\I:::Lil111b'l-1"ln1 'iru nu 
hhn\91 ~ V1~fl1'itU ti'uf.1€l !?11 bb U':i~1m uu9"rn tJ 'H1i'l 

' 
A rw mvi r)m u 'Ll f..l "1:!J11l 1nf11'SltJ~u1rn ti fl ~'lJeH 

G 

il1 LL U'JBG'l'J!:: ~~~1bL U7(fl1:J.Jt 'Wf11".i~fl~l1~ 8 b iJA#<!tl 

~G'l'eN\Pl1 AB 1 V!lJ1tJ~{j 'U~j~'Yl~lJ.l'tJ1:::'1'UUt1JV!1 
~llLV1'1'H1'Nfn'JL~'W bb'1~ 0 til:W'ltlfi~ u"5t:f'Vl~'lh~mJ 
1Jqivnflm Vi"11'Yl14fl11L~tJ LL utJ~'lf!e:i~tl\S4~J m~~m11 
bb'Utl~1'1€l.:i Binary logit t(ilrJ~vi"rn'll":i8?11~ AB 

eJ\91i1'11uV11-:im".iL~u~1~'11r.n~lJ~1mh~ btf!:::m':i 
' 

'\"j ti 1n 1ru m 1:i.J tl 111~ 1\J 'U 'M~ ei tun 1?11~ \) ~ 1.n (i) 
bV.('jfl1":iCU~a'WLl\J Pi '11flbtU'lJ~1fl8'1Ln;\'Vl ~1il1".iti 
~1tnru 1tif111nfi11~EJ1mtlJ'UeJ~~1tLth~"UiJ zi 1v1~~d 

-· 1 - () Pi = --zr. ; z1 = a + f3Xi ... 2 l+e I 



min1-a 2 fia Yl'1n"Jt!m-atb9JfHb1\l'1fl11~.nl19J::;htJt1 
:<r ~ ~ ~ 

bL'U'U bG'FilGlvlf1?1 

1V1tJ~ 
"" A~1 ~~.:Jri ~q ~6HeJ4 • 1 2 Zi v ' 'o U u'W ; I ::: , , ... ,n 

e fle) Exponential function ~r~1th~mru 

2.71828 

a f'1e; ;.;i1.-.1~Vi 
..... .r.'J ' tu <:"ls. ,..J ..,J "1 ...,, ?J p flfl rl1Gl:WthtGlV15'VlU'Jtlnru bVl'il1fl't€:Wfl 

'U 

u 'llfl~fl 1lilmhri1~r11mru 10.:1.rntl~t1t11. Vimi 
Lt.f1:::1 '!Xrn1:wvi:i.rn.J v1.:rd' ri'1flr1inhv~L Ut!'VB'lDt\JWl 

,)m'VinTV1'l.:tf11'J(h(Pi < 0.5 ,,, '\..J';it?nJ11 ~U1Ji'l 

il:w t ·w~nWN!l 1';i (~u vnn r\·1A'"l1:wtl 19J::; 1. um1fJ4 

DqJt11fi'm·vrnTV114f1'l'H~'W Pi > 0.5 = l~hb~?l'\J 
~ ,, ~ c -:: 
UtlJV1G'll.HVf11'Vl14f11''H<l'U ~(il __ utoi; Gl1lJ1'H1 

fi1irnvi~1J 1(i)CJ iJV'111::;·w:l1'1 o. 01-0. 99 1vw'l-t1 hJ 
iJ'nihni1.U 0.5 (Vanichbuncha, 2017, p. 84) 

rn1?in'tl1i..;Jt1lufl~<iilt~f.ln1ilvi Cutoff~ 0.5 ~,rnn 
' " 

1'liltN1'W't€l4 Koowattanatianchai (2014, p. 43) 
' ' ~ 0 .et IV I) 1 ~ ~' 

"l'.J.:J'Vl 1 m-s?l m:t'l Lbfl::; v~ {)" 'W1 Lb 'l.nJ 1\l1 '1 tJ'l fl '\l '1'1 L vrn 

vm1mn1m11Jft':wmri1'Y11.:in1'.ib~'lJ 

bb '\JU ~1~HH1 i'i 'SD'J.1 iJ ~n ~ ru::; fl fl 1 CJ nu 
~~ 'l.J'l.J~1'1€l'1 fa ~'VI ll.l'l m1'M n'W~ <1f r.i Gl!J:W~b(iHJ fa;(j,~ 

' 
Gt !J !J ~ 11 Yi 1 rH11 vi b A~ f.l 'lJ (Error Terms) i:1 f11 ':i 

m:::'il1mL uufo~G'l &\ n~ lLl'ihnD'Vlm..1~ ~h'l'.h..in11 

m:::1\l1~JLL'l.n.J'lJn~ nTrnfrHl';i{Urn111'ii1'il:::Ltlt1 Pi 

'il1flblU'lJ41fHFlh~1D'Vl "11!J17'1A1tnru1#1'il1nrl1 
if OV IV .tj 1:iJ1;v % 

1w1rrrni'VB'll'l'mthvi'tfu zi vivi.:i'W 

... (3) 

.J (" .. JI Q-4 4'V 

?!JJfn'i'YI 3 (J) .J rH.l i'W1'1l'Ufll"ht'iJf1bL'i.J{l 

A1'11l'lh<iltL UtJll,'lJ'lJUfl~G'ltG'!:JJ 

19lti~ 
z1 fiB ¥!'1nilu~'1lil ; i = 1, 2, ... ,n 

~ ' ..,J a fi'lB A1fl'1'1<1 

~ AB r11~~.rtJ1:::~'Vl~~tJ·i-:::mru1vl''il'mtiJeim .., 

X1 A€l f;'1tLD':iBGl1::: ; i = 1, 2 •••. ,n 
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, I " ' ~i o 1 "' • 1~• "" 1,1,t;;:ir.,m:,111v A1YIA1inru 1111rnu'Hl'l.Jb'VltJ'l.l 

LLflt1Vfwrn.1V1mtJ v1.:iD 

rhrn1'l.JU1'il ~ 1, U'lJ"u tJ ,,-tJ flJ vn~m 'l-H11'Vl1-ll 

fl1'i1~'W (Probability) < 0.5 '" 1J'it?l'\JUtl.J11!'l~l.lWi'11 
'"" I I ~f >:iA 1.1 

't11'1f1T:i t-:J'W l'nflT1:W'W1'i1~6 uti'lrn.:itJi1JV!1'1lJ vmrnn:i 

nTH.~'W (Probability) > 0.5 = hiti1:::i:i'UUt1JV1 
" ,, V «• .U,IVt 'VA-'=<~ ~i.J 

f\JJV\l;fl1'\~1-:Jfl1'ah.:JU 'l'1't,l'Jlil1'J 'WA'i<l'W~'1EH1 k'UtVl?l 
' 

Cutoff~ 0.5 aj._, '.'\J~ Cutoff~ 0.5 rnH1tffl'\.J<tlf.l'l ' ~ 

Zmijewski (1984, pp. 59-82) fll~··1'5'itu'U'11'1D-ll 
1v1-stJ'Y11 'Wfi1'i'VW'lfl'~tUffJ'U.JiJ~J~ '\iiflTv1'1'1 n'l'~l.~'W 

~ 2J " "" ~.::'); ¢ ,~ ~ 
'Vl'Mfl1Wl1J\WW bb '\J'U"\l1'18·1 l 'Vl'l.l'YI bb 'li'lJ'il1tl8'l 6 'Yl'lJ'\:1 

L 'Hll'1~~'1wh.1 n1·Jf4 rn..-nfl'J'n1?1:i1tZ'WG'jr,w)-1.:Jr.h bt mi 
. . 

B6'J'j::; bb'1::: ~11 lb lid' 11nlJVii:l~ VI~ 1 n VI :<6-~ m·IL i15 fllR-11 
i.'! Cl 'l tf 8 tJ i~ Ml '1::: hJ b 'Vi ll1:::: ~H.Jf) 1J .iJ El:!J ~HJ 1::; bi1"V1 tl 

; ~ 

lL uu~1sei-:i 1 .,,~{h1"\l ::;loff nT'J~1 Lfl11t·1Ml18'1r0h0n1)..1 

'il1"\l~ blltJGl'1i.'11'1 6'1lt11.~ t11 i1u bb 'U'U·~161B<i fa~i1 bbfi r, 
u • u ~ " 1 """ $ ~ v ,_; i;.; I ~ ~• 

bbt!'U'11f.B,1 'V"J':iVYI ~um·rnrrt11fld''11.Jri1WL 1B?1-ar,Ae.1 

el'>l'J1~1'UYl1'ln1'ib.~tl ~111, tlJ'>i1lJABf11-a1:i.hJ-stl.'l'l.J 
,.., V A of .. " 
1JfV,'Vl1?1lJ b Vi?l1V11'1fl17 t.:nm'1:t! ud'::!'i'l'l.l'lJ f:\.)'1-nm . .J b v~m 

«z. ,tj I I I ,.J Q. I 

'i'11'l111'ib'l1~'1l::~Jf111JCJW'i~Tl'I 0-1 °1Nfl'V!ll'lflrl11UJ'1 
" il 'lJ Vl ::5'IflVlGi1-:J lb ?I~~ (i) '11!l91 'U 'W 1 \fl CJ (il·) lL ti 'lJ l '1'1 D 'i'l 

Cl1mwLli1vi'l1~ fi4U 

tvitJ~ 

w ::::: ~l + P2Xi + Ui 

Yi = yi· if Yt > 0 
Yi :::::: 0 if Yi' s 0 

Yt fie.1 ·ifo1HY11b~ClllL8'1; i:::: 1, 2, ...• n 

~1 AB rl'WMi1 
~2 AB rh~:i.1'll1t~'VIB~'ll1~mru1;;'11nifoiJ1:1 

" 
X1 f~r.1 iA''nl. Ud'~i.'!'i::: ; l ::::: 1, 2, ... ,n 

Ui Af.l A'1flfi'1V1l.f"i~O'lJ 

N'1n"ldi'ila (Results) 

... (4) 

t:rnn1-sifo'\?J1Gi1'1ww1 1 ti (t-1) rif.lmfivi 

Ut"Jm~m'Vlffrn1'1f1'n".)u 'Vrn11 b1.uu"ii1a-D'1ri11ii 

~3HvH'l1'Vl1'lf11"H~'Ll Altman Z-Score i.'11:JJ1-Sti 

rrn1n1ru1ifi'DnM'€l'l~tJCJ61::; 60 blU'1bll'W 'l'lti1fl'H:-J 

'U~~'Vl~hl'll;~i:iuuqp~1~u1.mn'Vl1-:irn';ib~WS1u1u 
45 '\J~,;',.,1 frn~ei-:i 23 1J~,;'111 f1v1bll~11'mm~ 51 Lt,fl::: 

" 



vw1n WJN0.Yif.1V1~€l ti fl~ 49 bl.fl~YICJ1fl'HW'U1~'Yl 

'tii.ht?tuuqivnil~Jb vii:i-r1111-7fll".ib~'U"il1mu 45 1.l~1~Yl 
rinVl€l"l 3·1 u1~Yl fJl'lbtlt11'€ltJ'1~ 69 bb'1~l"ltJ1f1'HU 
" 
tll'lvm1~1~e.nm~ 31 

r.J 1;1n1".i1 LA J1t i-1;; 1 u1t51 bl"l 'S1~ ~A 11:1.l 

Cl l'lmHJ fa~?t ii1 n '1 vrn11i1(l)·;n1,1.J·sefa'S1t'i11J'1'11.:i 
Q, ¢ O.J I ._J~"A Q. t Qt 

11'1 'WI U '1 '1 'l.J'JIJ 2 8 '?1 'J 'H'\11J 'ill llfJ '\11 ti VHHHJ 1 ·!llJ 

uEJcl1Aty'l-11.rni~ &1(§\-e:ru ~11inm1l.li1'}] b V1fl1"Y11-7 rn'S L~tJ 

LVJ CJl.L 'IJ'U'11'fltl"lffiv1~hJ 

Z = 0.5068 + 2.1755X1ct-t) - 2.8436X17ct-i) 

S.E 0.3139 0.6186*** 1.2584** 

Pseudo R2 = 0.2737 

VimsLVit>J *,**,*** fie:iuEJG'i1A'ty'Yl1.:i?1~rnYi-a~\i1\J 

0.10, 0.05 bLfl~ 0.01 \>11l.J~1fl1.J 

1viCJ~ 

... (5) 

X1(t-l) AB BVl'S1ci1'Wl.~lJ'Vj'WV!lJW.1t1t1vi8~1J'Yl~·'lN6 

Tn.J 

X17(t-1) AB el~'S1ci1t1vidi1tJ'S~tJ~tl11~fl~'W'l'11''t'HJ 
'S'JiJ 

t·.Jfln1'SV'l81fl'HW'11B•m1.l1.l'iJ1flB"lb'115'Yl tJ~ t-1 

?11m·rn'l'IEJ1mrulv1~nl'i'£M1'eH.Jfl~ 74 LLU"lVU'W 

't"lt.11mc1Hfol;Jfl"UeN'U~WVl~hhh~'1').JUty'vt1il:i.lL'V!fl1 
'Vl'Mf11'H~tJ~1UTU 45 (lf1~B"I 37 u'iw'Vl f\vntlu 

" 
~€ltlfl~ 82 ll.fl:::Yrn1n'HU~V-1Yrn'11i15'eJCJfl::: 18 bbfl~ 

'i'ltl1n".iru.vfll.Jfl'l.l'El..:J'U-:SW'Vl~1.l 'S ~ '11.JU t'\j Vf 1~,J l VI '11 

m..:in1'H~'W"'11u1u 45 t:in\>lC:M 30 u°ij~'Vl Avntlu 
" 

tm.m~ 67 trn~'l"lti1fl':iru~lil\"lfl1\il~,mmt 33 
4L'\.. ~ II Q~~ If V IV .t' 

N'1fl1':i1bf1':i1~Vl\il1tnl:i1bf1':i1~Vlfl11l.J6'1~JYJUD' 

LL 1.J'\J b Y~'JU'Yll'l'U11ii#i'1LL th-8'\>l'l1~1tJV11..:Jfl1';i L1'W 
0 Q..I I .J df~ Q. I ,;,A ~,/ 0 ~I 

'l1'W1'U 2 tll'l'i1t'l1'!.J'Vll.Je.J'Vlfi'l-"lGleJVl"llJ'UtJG'!1f"lqj'V11.:! 

i:'li:i ~ '1i €l {j ty VI 1fl 11l.J am '\!Hl'J 'Yl 1,rn 1 'H~'tJ Llftl tJ 

WU1.J~1aei.:i~lv)fici 

Z = 0.2540 + 1.2769X1ct-i) - 1.7412X11(t-i) 

... (6) 

S.E 0.1879 0.3534*** 0.7733** 

Pseudo R2 = 0.2736 

vrmmVI~ * ,**,*** fie:iumi1fi'qJm~?li:i~~':i~v1u 
0.10, o.os Lm~ 0.01 1>rn.J~1flu 

lvitiii 
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Xt(t-1) Ae.J f5'\91".i1?i1'!.IL~tl'\'l14V!'J.jtlb~tJ'Wrii8~1J'tl~''i'1cJ 

Tnl 
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,, 
4"f 4,# I A.ii~ I ~ "1,,t ~ 

X11(t-1) Atl tl\9i';i16'111J'Wt..ii:'l'U';i:::~J:::t!1'J(;lf)i;'l'W'Vl'J'VW 

';i'J:!.I 

-( Q '). ~ oQ1ll~ 

~'1fl'l".iv1t!'1rl'HW'?HNbL1.Jtl'l'lfl8.:J b 'VJ';i'U'Vl 1.Jt1 

t-1 1?!1l.!1".i'1'1'Jt.11fl'S'1rl~t1fl&lri.:i~BtJfl::: 74 LLD-:!LUtJ 
" t V ~ IV ,d1 I..,! ,!l-1 V 

'YW1f1''.H1J'lifll.J(l'1J'El"l'U119\1Yl lJ u';i:::"1U'un!Vl1G'liJ bVlfl1 
'ti "" 

vn..:im':iL1u'5Tt.nu 45 nnl11e:i.:i 3 7 u~w11 ?1tiulJu 
" 

~mJ~H~ 82 ~V1'V'l'11\il~mrn~ 18 Lrn~~·HnmrJ.LJm.m 
" ~"'"'] t1"' ... •uti.:i'\J'l't::f'Vl'\'!1. 'l~?l'\J'L fl.!V!1"1iimm'l'l'l.:Jn'1'Sb.:J1J'J'1'W11J 

45 Clfl~B.:J 30 '\J~W'\11 Av1LlJ'IJ~€JfJ6-1r, 67 r~v1'YiW1Vl 
" 

~Bt.lfl~ 33 Lvi1fi\J c.Jl;lfl11YHJ1mru"u'€l"lbL 'J1.J'~1~B.:i 

ti1~1'1 
"'-"- tf'V .c::.A'l!i 

~Lflr,1\]1flc.J'1fl1':n bfi'.i'If,VIVJ18T6 fl'J 'l~J '1\Jl '1 BtJ 

tb U'LI 1'VliJ'VI vrn11u?i1LL1.l1B'm1ci1trn1~n1·n~t.1 
'1'l'WTU 3 €Jl'l'S1~1uflile'Vlthwimh:ii1'11v~1r)qrm.:i 

?lt'Hi) Iii riiJ qi VI 1ri11ll if 1n'1Hn'\-11.;i n 1 '.i L~'W 1vi tJ 
bbuu<J1;;:iti~~1~fiti 

Z::::: 0.4137 + 0.8083X1(t-l) + 0.0051X13(t-t) -

1.3203X11(t-i) ... (7) 

S.E 0.1496 0.2528*** 0.0017*"'* 

0.4373*** 

Pseudo R2 = 0.2736 

Vlmm'Vlt>J *,**,*** fis'l!ti'i1A'r~m..:iri~~ii'l~;;i'u 

0.10. 0.05 bbf!r, 0.01 \>11llcl1i71'U 

b\iltJ~ 
div I - .s.:I l.U. <V<f 

X1(t-t) flB Bl'l'.i16'1lt!1,~'W'\'lil'll!ij'Wb1tl'l.J\11B6'11J'Vl'.i'WCJ 

'.i1l.J 

X13(t-l) Mil eJ\9l'S1fl1h~'VlB ., 
X11(t--t) Ae.J BV111ci1t1Viii~1J'Sr,tJr,cn11ii€J~'W'Vl~Yi~ 

'rn.J 

t:.Jan1'Sf-iim!l1~1.:iV1.W1 2 ti ct-2) nCJuLnvi 
-UtyV!1~l.lbVl"11'Vl1..:Jn1'.iL4'W '\"J\J'llbL1.J1.J11)1~eNl'111'UJ 

~~H'\!Hl1''11..:Jn1'SL~'\.J Altman Z-Score 1.'11l.l1'Hl 
<1"' ,, v ' .:'1 ' vw1n-sru V1Clf11'1B4'.itHJ~r, 59 bl.'Lmumrn1n-sru 

"' tJ1B'V1~h.i1.l-s:;1:1i.iui;yvnil'mv,a1'V114f!1'.ib~'U ~1'1.n'W 
45 u~w'VI nn&i'B..:i 22 u~B11 f1vivut15'e:ivsir, 49 

" 

' 



111awJ'i·vmq~ii'J ~1'!11'1Jll'i"i1'11m1zn11~iJl'l11 
U~ 14 ilU'Ul~ 3 (f1'W~1~\J - fitff!NJ 2562) 

~(i)Yrn1Vl~0vfl~ 51 itfl~runn"Jruu~,;\1fitl'i~'1u 
1:lqJvnffam.'lf11t'11~llTH~'W '1TU1'U 45 'U~t~'Vl ~n&i'eN 

31 u~~'\-1 fivEU'W~€l8fi~ 69 ~v1'i'~fll(il-'.i€JC.Jfl~ 31 
~ ~v ~~~ ~ 

t-lfl fi 111bf'l"j1~ '\11\il1 tl'Hi1 hfl ·n~Vl A11l.l 
')' .. ~ A, f( ·~ OJ e: I w I ,..~ 

tWlt:HJt:J bfl"iH1~f16'1 l.ll'l'Ji.b u"Jelf'ln6'1Tttm~fn·wiu 

1>.hmti 2 BV1J1&'11tJV!il~'V161'lf1V81-:i:l:hrmhf.qiVJ1.:i 
>:::I. ,Q, I ¢.J t.' ~ "\" 

?1'Hl1Vl €J 1 '11 Vl 1 rn 1 :JHUH '\.·Hl ')'l/l '1-:l n '1 'H'l 'Ll b VI ti 

bL'UU"1'1'1'fl·:t<Vll?i'AtJ 

Z :::::: 0.4344 + 0.0335X13\t-2) + 1.3703X2(H) 

S.E 0.2860 0.0189* 

Pseudo R2 = 0.2948 

0.5793** 

... (8) 

'IUl'lSLVI~ ·*, *",*"* fitii!tJfi'lf'li'{'lll.:i1.1ii&l-\h~v1u 
0.10. 0.05 ~bfl~ 0.01 i>l1l.Jfl1tir'U 

hw~ 
X13(t-2) Ae:J B\o\'51ri1h~'l-~f5 
Xz(t-z) fl'€l Di>l'a1iii1'Wfl1 h&'i~&'il.Jvl'€l~'t.!14'¥'¥~~J11l.J 

r.Ji:lf11Tl'ltl1f1'5tLJ'UEl~bk'U'lJ'~1fi€l~ 1ri~·v1 D~ t-2 

a1m':i rivrn1m n111?)trn ~ €J.:J~eHJf1~ 80 LL 'll.:ivtltt 
"' 

'Y'l E.11 fl1ruoV€l3,jfi'De:J4'\J~tl'Vl ~hhh ~ ?l'UU t1JVI 1 ilii k t'l1.=n 

'1114f1TH~1J"il1'WJ'iJ 45 u7i~'Vl 't"W1flJtWf;f1\K'€J.:J 42 . ~ 

tl1t:'f'V1 Al>IL{hJ~mrn~ 93 f'.)01vrn1l'i1~mm~ 7 thi.1~ 

"Ml1mru'1f D3,jf1'1JeJ~'U~B'Vlf{tJ-a~6'l'UUPJ Vl1-A':w b i-rn1 

1111'!nTn~uli\'11n'U 45 i:in\ii'B-:i 28 'U1t~'Vl AvHli"W 
" 

~eimm 67 Nvrvm1v1~mJflt 33 
~ (f t..I ~.,_.,..,,...., f' tU lj.I (' 

f,.J;;'lfl1'J1bA'J1~'Vl(il'JtJ1511.A11tV!A11l.J?!:W'VHJ5 

bl. 'U'U1 'W':i\J'Yl ii\\1'1 LI. th~ t91'J1ciTtJ'Y11-:lfl'i'H~'\J..J1'lJ11.J . 
2 tJWl'S1a'J'UVllJa'V1 B'YH'IB ~j1.:iih!£J '1·1ri(hl'\11 l"?l~ f;l'?l el 

iJi;ymm1:w~iitMm'Vl1'lrn':it.~'W 101m1,uu'\11;;:iB"vf1~fiti 

Z = 0.2550 + 0.019SX13(t-zJ + 0.8263X2(t-2) 

... (9) 

S.E 0.1700 0.0106* 

Pseudo R2 == 0.2950 

0.3407** 

Vlmm'Vlwi * ** *"* ?im.TtJ~1r1rnm.:ic;~(.1Vi'J:::t>1·u 
~ ' ' <ti 

0.10, 0.05 Lli.1~ 0.01 Fl1:W~1(i)'u 

1(i1CJ~ 
X13ct-2) f>1€l ei''W1'51rl1bfl'Vli5 

..:!I V I 0 \1 I q \\I f' 

X2(t-2) AB BVl'a1?11'Wn1 vrnr.?l:WFlvffW'Vl';iYlEJ'J1l.J 

20 

···1 V 'V t.• I ~ 
t-2 6'l1JJ1"Hl'VW1fl'HU \iltlf1Fl€l-:!'J€lt:Jf1t 79 l.b'lNbU'U " - . 

YHn mnHf B~ fi'tl€l"'U~~-v1 ~hltl'J ~?lull ry m~:w ~ 'l-~fl':i 
1r1'lfl'l':H~U \iTW1'Ll 45 'lJ1~'V1 YW1fl'HUf,1f)\ii'eN 41 

" 
'lfrt1'Vl A\illD'l.J-YBCJfl~ 91 r:l01Yrn1011mJflt 9 bl.'1t: 

<t1 v1 n ·ml if v:w fi'LJ D·rn ~~'Ylf1 thr. ?1'\JU ru VI 1;;'l.l ~ v. ff'J 
~ ~ 

'V1'1.:irn·H~'W '1Tt.nu 45 rn~rH 28 u~B'l-1 fi~HlJ'W 
" 

1 ,:.::,.. ~:\.I I IV I ~ Q 

l.b'U'U 'Vl'U'\'1 :Wi>l'Jbb'L ".iVl'l"J'rn'J'W'\41'1fn':ib'l'W~1'1111'W 

2 8\>l'J1 ~TwV1i18'V1 °6Yrn B cl 1-:i ih1'rn:~ 1 A t:lJ1'1 '1-:i?! i.'\ (.1 f9iD 

Z = 0.4065 + 0.5340X2(t-2l + O.Ol25X1:i(t-2J 

S.E 0.1119 0.1419H'* 

Pseudo H2 = 0.2621 

0.0046"*" 

... (10) 

'll!mm'll!VJ *,**,*** fitii!s~1A'i:ym,:i?li.'\~~1tvl'u 
0.10. 0.05 hL'1~ 0.10 1r.-n1ci·1v1u 

1rw~ 
X2c1-2) ?1n eJl'l1·1d'J'Wr1·1hm:m.1~tJi/iuy,·Y1'it.J"j'JiJ 
X1:ict-2) ~n BV11161l'.H.F16 

f.lflf11'~Mnt'.llfl'J"V!~'.11 3 tJ (t-3) neitHi1vi 

'l'.Jqiv.i?f m V.;;'11'V11\lf111 b~'W't1Ul1 ~\, 1.J'U~1;;'1eNfl11JJ 

fi'm·\.·H11¥11\lf11'H4'W Altman Z-Score '11~1''Hl 

1'1 CJ'Hl'Sf\n;1 ;rn~B'l¥e1t'Jf.::: 65 Lb 'jj,:ji'LJ'U 'mJ1fl'HW 
" u~~'V1~1litl'Jt'1UUq]V!1~11LVl&'\1'Yl1-:ifl11L~'\.J~1'W1'W 

45 u~B11 rm1mium1~eN 23 tfr1.:tv1 fiv11,uu-!e1u'1~ 
" 

51 ~1'1"t''lf11\'il-Ymm~ 49 1,1,-a~1w1mruu~11'Yl~'i.h~6'1u 
-Ur:ymt9'i1LV1ffm1.:im'5Ch.1~1mti 45 'U1~'Yl Ym1mru 

mwl'ei-:i 36 lJ~wv1 AAdJu5€ltJf1~ 80 ~\ll'l'WnVl1mm::: 
"' 
20 

r..!;;'lfll'";l1 bA'.il~Vi~h V1TI1 bA11t'}~fl'Jll.JtWl f)'f) El 

1f.'lii56'1\\in"1 il\fl1bbth8'Vi11Gi·nn11.:im'";lb4'u .JTu111 

2 iJ1>1'51~1uiiiHh1fl\'rnei81.:iiii!mhA'i:y'Yl1-:iG'li.'\~vio 

ui:yvnm1:wn3Jbi'lf:l1Vl1\ln1'ab:a'l.l 1VIEIU'\JU~1f:l€l'l~l~A€l 

Z == 0.8513 - 0.0651X6sq(t-3) + 1.1124X2ct-3J 

... (11) 

S.E 0.3021 0.0365* 0.4073*** 

Pseudo R2 = 0.3017 



Vim st VI~ * ,**, *** flmYm~1A'qi1111.:i~o~~1::.~u 
0.10, o.o5 llri::, 0.01 r.11:wi;i1191'u 

1vw~ 
ii.' 

X6sq(t-:I) AB V1'1)~m1:w~Bi.'i1'U'1!€l.:Jb~1'1JB.:J 
(c;nr11'1.:tcte:J'1) 

x2(t-3) fiei e3'm1~1'Un1h'1t'1lJ~B~'U'Vl!Jv1~rn.i 

< • 'l "' ::"!"" 
e.mfl1'.i'mnmuro€l.:JLL'U'U'11i1€l.:J ba'iil'Vl u'l-11 t-3 

i:l11J11flVH.11fl1llb~ fl fl~ CJ-:J~eH.Hl t 7 6 LL tJ.:id'.Ju 
" ,,, """"'1'J ~ ., 'YW 1 n 'i t'U'li mJ i:l'lJB-:J 'U 'i'e!'Wi-1 11'\. W&'lrnJ tlJV!1 flm 'WG'\1 

'Vl1..:lf1T'H~'Ulii1'WTU 45 u~,;''Yl YH.l1fl'5ru~n~ei.:i 39 

u~'l1'Vl ~1viLllu1mJat 89 ~lilvm1l't~tlt1at 11 LLa~ 

~ < V 4:li.~A 4• a.I CJ ~ 

r.Jfl fll"S1Lfl'l'l~V!\'1181li'J Lfl'J1~V!A11:Wl.'l:W'l''l'Uti 

m.J'ULYfitJ'l-1 iJ#l1t,b U'JeJ(i1'.ili.'i11rn1.:im1t~'W '31i.nu 2 
__.. I q'-"14 II:!.'\ I ¢f QJ 1) V 4"~ I 

€l \\'\ "SlG'ITWVUJ il'l-1 f5'YlflB l'.J1.:Jl.J1JtJ '11flt1J 'V11.:J&'lfl \i1 \i1e1 

i:lqp!!1A11:wfi'11Lvta·&,.n:irm~u 1~mLuu"51G'le.i.:im~FiB 

Z = 0.5151 - 0.0390 X6sq(t-3) + 0.6778 X2ct-3) 

... (12) 

S.E 0.1783 0.0205" 

Pseudo R2 = 0:·3033 

0.2391**" 

>· 

vn.11am~ *, "". *"* ~e-Wt1~1A'qi~1.:il.'lti~~·w!ilu 
0.10, 0.05 i.\,G'\t 0.01 \i11:Wi;i1~'U 

" 
X6sq(HJ f.iv V!tJ~'t!-s1:iwimhu'Ue.J.:JL~1'UeH 

(tJnn1fi..:il.'lU.:J) 

x2(t-3) fiB e\ll11~1'Un11'5i:!:::G'l:w~ua'Uvi1'Y.i611:w 

"1" ,, v '!'1 t-3 "11m·nmcnmru •Vl~n~rv.:i·rntJa~ 76 LL'\.J.:JLu'U 

1'ltJ'1f1'itu.Vv~"'l1-rNu~1~vimihh:::'1'1.Ji:ltyvi1il:wLvtm 
vi1.:inTH~'W '11mu 45 u~i!l'Yl i'ltnmru11n;\u\l 39 

" 
'l.J~i!l'l-1 fivi Ltl'U1'e.mfl::: 89 NV1't'rn1~1'BtJflt 11 LLa~ 

Yi EJ 1 fl 'j ru if BlJ a 'll B .:iu~i!l'Vl'i-~'lh:::?l 'UUty Vi 1fi'3.l b Vim 
"r11\lf1Tn4u '31tnu 45 m.nn1nfofl~eM 27 u~'l1\1 

" 
Alilbllui'eicJ'1::: 63 NV1'11m11>1~Btlfl:-i 37 

~ i'tl .r.)<!il 

bl'1t'il1f1~ '1 fl1''.i'd lfl'51 ~V.~1tJ1i'.'ifl11:Wt:lVl11Btl 

LL'U'Uh1tJ'Vi il~1LL'thB\ll'51~11J'Vi1'1fl1'lb~'U '11mu 
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2 8m1~1uViiiB'YltiYmmh.:ii'h'.fo~1Aty"r1l\!'1t1r.~ei 

{1tywwn1:wiKlJbVl~Tm~rm~~u 1~uwuu'i11aei'l~'lv'l'Fiu 

Z = 0.5705 + 0.4808X2r1:- 3) - 0.0250Xc;sq(t-3) 

... (13) 

S.E 0.1056 0.1107 11
""' 

Pseudo R2 = 0.2679 

0.0107** 

'V13.J1SL'Vll'J *,**,*** fie:i-UCJ~1Aty'Vl1\lfln~vh:::~'!J 

0.10, 0.05 LLa~ 0.01 (;11!1'11~'\J 

1vitJ~ 
X2(t-3) AB er~·n;;11un1bmi&"lll~Bi1'Uv1.Y'l"lv'i1!l 
X6sq(t-··3) R€l vidi'l'W11l.J~m11u'lJB.:!L~l'lJB..:l 

(t1nn1~.:il.'l~N) 

e.!t=lf111~ f1'1!}1L~Ui.J1.Um.ia neimnviuty Vl1 

~:wbVIG'l1'Yl1.:Jfl1"SL~'U~.:!Vll!Vl 3 U !J1lbfl11:::,,,T:i:l.Jll\.l 

LVle.ihhwntl wu-.11 bb'U'U'-J1aB-:im1:w~!!LV1fl1'\.11\l 

fl1'H4ti Altman Z-Score '11111'H1Yltl1fl'HU1~ 

t1n~'El.:J~Bcia::: 61 bbU'IL'U'U lHl1f1'HU'U~~'Vl~ 
" 
hh.h:::1:1'\.JtJt:yvn'1mV1'11'Vl1.:Jf11'H4u \i1u1u 135 

'U5i!l'l-1 vw1mrurifll'i'B.:i 68 'U~~'Vl ?1viLuu~CJt1a::: 50 ·u 

f,j91'l<·rn1l'l-!BCJ~~ 50 Ll.G'l~'YW1f1'5nJ'U"ii!l'Yl~'lh:::~'\J 
Uty'l11it'UL'l-1'11'V11.:Jfl1'H~\l 11i1't!1\l 135 '\.J~,;'Vl 

"rn1n1ru~n~eH 98 u~'l1'Yl fi~1.t!u-l'Bci~~ 73 

~l'lvm1vi~f.ltJ~::: 27 
q. ' .., .q,Q~~ t( 

C-l'1 f11".i1 ~fl 'i1~'11Vl1 EJ1 !51 bfl ".i1::'\ll R 113.J(ll'l tlel tJ 

1~~1:1~ n'1 i1W11 LL '\.J18m1&'11u'\'l 1'ln1'H~'U~1ti1'U 

2 -8 \ll ".i1cl1uYii1B'Vli5YlaD81.:iihXEJri1A' ty 'Vl 1.:iai'i ~ 

~ Btltymm1:wi;i':w L vrm'Vl1.:i m·n4u 1V1m1. uulil1'1u.:i~ 
1vi'AB 

Z = 0.5256 + 0.4961X2 + 0.0168X13 ..• (14) 

S.E 0.1547 0.3070*** 0.0082** 

Pseudo R2 "' 0.3088 

vimmvi~ *,**,*** fieium=11f;i;yvn.:iari~Yi1:::1ii'u 
0.10, 0.05 Ll.'1::: 0.01 \111l.J~1v1'U 

l\i\EJ~ 
x2 fi'Ll er~--s1&'11un1hi:1:::"1:w~B~u'Yl1'Yl8'51u bbG'l::: 

x13 fi'El 8\i1--s1n111~11i5 



~ 'l11C1111J°11m~1ii<J •1'111'1Ji'11'M1m1~nT1~B111~ 
\J~ 14 uu\J~ 3 (n't.lma\J - ry'1m!'11l 2562) 

1 Q """ «:> .d 
r..i;;i n-1w1 tn n -;ru 'lleJ <J ~L 'U'U1\l1'1eJ<J ~(;11\J'VJ birn 

:3bA':i1:;'!-h1ii 3 tl'11:tn':im'HJ1n':iru1Ji'nn~B<i~€HJ~~ 
" 

79 bb ti -:idJm·w1r.·nilif v:u ;;J'lJ€l{J'lJ~i;'V1~hhl1~'2!'U 
'II 

ilrtJ'Wlfl:thVii:'ll'Vn.:Jn1'H~'W <lTUTiJ 135 u1i;''l-1 

rn.nmrJnniliB~ 124 u~"ci'Vl R7!i.tl'W~B8fl~ 92 
" .(:') V ~'J/ ~IV~ 

r.J \Pl 'YH'n Vl 'HltJ 61 ~ 8 bb ;;J ~ 'VW 1 fl 'HlJ 'lJ el \j ;;J 'lJ €l <l 'U ':i 1:J '\'l'YI 
I ~ v 4, " lJ 

l.n:l~ff1J'Ut1Jt,rn1:iJIViffJ'Vl1<lff1%~'W ~1'iJ1'W 131 ~fl?l€l<i 

86 u~~-r1 Avibll'W~e::EJr;i~ 66 e'.i7!1"ffn1>1.;'e:iCJfl~ 34 

';'° 4.. ~".:# l/V t l:V I ~ 0 

9 lbU'lVU'iJ 'VW1fl'HWifeiJJ'1'Uti'lu1~11~hh.h~?!·J 
" 'J ll ...... 0 ~ fiV ef 

l. t1,JWlflJJW!i.'l'JV114ffl'Mt!'il'1'\J1'U 135 'lJ'j'jj'Vl'i'1tl1fl';illi 

rin9iei.;i 124 1J1~'Vl AV11.uufatir!~ 92 F-lw1-~n1vi 
" \I ''j) #,:.\. v d J 
':ieltlfl~ 8 bL~~'\'H.l'H1'HU'1JrJ1Jfl'lHl.:J'U':i"ci'V1Vli Wi,'l'U 

" ~ v Q.. 0 t: v 
'1.Jtlj'Vrl'1J-HV.~1V11.:Jfl1''.ib<l'U'1'1'\J1'Ll 131 Yl!'Jlfl':iUJ~llt?lel'l 

86 tfli;'vi i'1viLuu-5e:it1n~ 66 ~VJ'l-'lfl1vifa8fl~ 34 

t.lt'I ~~ 1 n ~i.'l fl1':i1 :.fl) ·1~1~ ~; 'W16 rn 'lll fl vrn D tJ 

bt tJ1J l YIDVI iJ <1i":m theY \9l':i1C'\1'WVJ 1.;i n1"5 h~'W'ii1tJ1u 

2 fl i?l"51G'i1uV1i1f3115'V'lati cl 1.;iiJ'Llt: f\1A't1J1-11.;i?1 ~ &\~ e:i 

b~'U'U~iT';i'U'i-1 :IJl'l'l~b'U':iel\91'S1?11'Wl11<Jf11W!1J "'J'l'U1'\J 
:1 !V q ~ Q ..Jvi "'~ 
utlj'W1fl'J1:1.l'a:lJW!fl'J'Vl'Nll1'Jb4'W ~V18~t.l.J'U'1'1"1Cl'1'Vl 6v1flti 

2 e1\ll·:mhuYiiHi'l-1'5"rne:i81.:iiJuf1il1ri'qi'Vl1.:i?1~Cii~ei 
,'1 " "'1 • ..J<l""" uf1JV1A'J1~J;;J:Ub'V!f!J'V11.:Jfl'l':ib<J1J VltlbL'U'U'11t'ltl<J'Vl \Pll"lel 

Z = 0.3127 + 0.8827X2 + 0.0101X13 ... (15) 

S.E 0.0916 0.1718*' .. * 0.0047"* 

Pseudo R2 = 0.3087 

V!3.J1EJLVI~ *,**,*** AfJut1'1'lAtlJ'¥11.:ia'1\l1Vi-s~lilu 
0.10, 0.05 l.Lfl~ 0.01 \l11:U~1~'U 

bVl8~ 
X2 f.iei eJi'lT1;;i1'iJn1b6'1~?1:U!9ieJ~'UV1-S''V~V'ni1 

xl3 fie} 51>111n1L ':i~'t-15 

t-rn 111':i11 ti 1 ff'Hl1 "11 a ·rn u u ~ 1 '1 ei .:i 1 vrs ti Vl .~ e:i 
0hri'n~'l-h1JJ 3 1'.hrn.J1-stwHnn"JnJ1.lllm1~fo'l~€lEJi.'l~ 

" 

Altman Z-Score 

ti~ 
., 

Type I Type 
., 

\)fWleN \)nt'lv.:i 

error ll error 

u t-1 60 49 31 74 

tJ t-2 59 51 31 80 

tJ t-3 65 49 20 76 

rn1 3 tJ 61 so 27 79 

·-

Z = 0.4342 + 0.6243X2 + 0.004 7X13 

S.E 0.0636 0.0912*** 0.0020** 

Pseudo R2 == 0.2679 

... (16) 

q 1V .,!/ <V ~~ ...J v 
Viil1VLV!~ *,**,*** A'tl'iJ8'11r1f.1,J'Vl1'li,'ltli91'¥11~\>l'U 

0.10, 0.05 Lt.GI~ 0.01 i'11l.l;;i1;Ju 

l1>1c.ivi 

X2 AV ell'l'J1~1'Wrl1 h?t~?l:i.Ji'iti~tJ'l'l1'1"lcJ':i'J:l.J bbt'I~ 

X13 AB Bf.1')1ri1h~'VlU 

Ar.:! .. ' f11'~bD'rnrn'VltitJf.Jflfl1':i'Vm1mru"llti.:i Altman 

Z-Score Model , l.LU'U'ii1'1B'lLG'l~'Vlt.bt'I~ LL'UU'ii1~€l.:J 

1Yrj1JVJ mimm1':i'\J1#lm:urn1n~ 1 
' 

Log it Prob it 

Type I Type 
., 

Type I Type II \lflV"leN 

error II error error error 

18 33 74 18 33 

7 33 79 9 33 

11 37 76 11 37 

8 34 79 8 4 

'Ylmm'Ylw: ti t-1. tJ t-2, u t-3 m1r,';i111 3 tJ '\>1lJ1EJn~ 1 tJ 2 tJ 3 tJ tmr,th'1fenmm1~fl':i1llY.1111n'W.Z-:i 3 tJ riu1.1'\.J'ir,msuruvn., 
' ~ u 

l'rn.J~1f,\'u, Type i error V\ll1815-:i fi1iomut:J91winfi f.lei vm1mru111J11.'.i'111~hh.J'Jtl?1'Ui'.l'IJVn"1 ~lluu'11~'\>1'\.J5;:auut\i'r1'1'1, 
,e'll! 1 ...,,. d 6• ~u .. J ~ d ..:.i.w~1 \'I 

Type II error vimvm fl1fl'rnJr~vi1~'111'1 AB vw1mnrrn.J'.iM1YIU'J~'1'Vu'1i'01'1 lU'l.l'U'.i'l'.lWVHl.Jti'J~~ui'.lqJt-11'1 
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_ .. 

. . 
ZScore ?!1:i.nrnrw1mrurin~B'lmnii'1vitu1Jii 3 

" ' 
ri€lmfi i'lUqjV!11"1J1l.J tlm V!l.91'Vl1'lflTH~'U '11l.J1"J{l 

'l-~mmru(1nl'i'EJ'l~mrn~ 65 LLuu"5-rn€l'lV'i1~\nn1'15 
" 

1~m1~VtA11lH1\1lt18tlL~~'1~m1 bLl.9l:!LL'U'U"ii1l.9tl'lvl1ri) 

~1n151 brn1~~A1Tu'1m~u6Ll'U'U t Yi';iU'Vl '11l.JTrn 
~ v ~ q <l:\I~ 6' 

'l'W1mrutifl\91NlJ1f1'VlMlb't.!iJt1 2 ?l1:1.J1".im~v1mru 
" ' 

rlfl~tJ'l~eHJG'l~ 80 LbG'l~~f:il.'JG'lr, 79 \l'lll.J~l~'U Lii€l 
" .,.,,,, I Qi.. er ;( 
'Ill ~ 1 'H'J 1A1A11l.Jf:.J(i)VH'l1 {i) b 'W n 1'S'l'Hl1 fl ".i ru 

~L'U'U~1l.9€J<i~1fli''1'H11'151tr1'i'l~,,_,iYrn.m{i)t1mJ1fl~?!~n" 
iiri1A'J1'.l.Je:l{i)YH'11l'l1um-s~"lti1fl':iru Type I Error 

tlm1~~ri1hiu~ 2 nB't.!th~?tuuqJvi1'1ii~V1'11 
'Vl1'lf11'JL~tl LLfl~hL'U'Ulii'mti'l Altman Z-Score ~Al 

fi'Yll.Jf~\91'1'Hl1\111'Un1".iYHJ1f1"JnJ Type ll Error 

i!m.i~~\1lL'Wtl~ 3 r1vu'l.J-s:::?t'UUD.JV!1~lJLVlfn'Vl1.:! 
f!l'ib~'U 

a~tfommi1..[a (Conclusion) 

r.m m "J'Vl {i) l.'l€lu ri11ii bLil mh 1un1"J"Wa1mru 

'1J'i.l..'l LL uu"ii1?rn<iA11ii~m irn1vnrnT:H~'Ll Altman 

7-Score '1h'l"J~m:rnn 1, 2, 3 tJ LL"1:::-s1~J-U'ei:i.m 3 
" 

t'Jn€l'WU';i:;(l'lJDruv.1fll.JL'\llfl1'Vl1..'lfn"JL~'tJ '11'.l.JTHJG'l"JU 
" ' 

lJli1LL'UU~1'1'i.l'l Altman Z-Score 5lnTn~t11mru 

t1n?i'v..'llt1tJ~ t-1, t-2, t-3 bLl.9:::-s1l.loiimm 3 tJ v~J~ 
~ ~ ~ 

tmrn::: 60, ~mm::: 59, ~tit1l.9:; 65 LLfl:::fvva::: 61 . . 
(; V ,q ~ I £:1 4..J """" l/ 1 I 

mim1l'lu •1Mn-€111ii1:::vi'Un1"J'l-W1mru'Vl1Jfl"1€l~ l.J&'l'l 
'II " 

mm!n lltlf.L~t"l~"ill".iru1rl11"111:1J~Vl'V'l'11Vl'\.h~H.fl'Vl 
~ 1 (Type I Error) Atin1nrn1n'HWNVlVHl1Vl 

1vi t:JY181n1ru i1'U~,;-'Vl~hl tlwauv qi·w1a:i.1 L Vim 

1'11~n1"J l.~'U b tl 'U'\J~'l:f'Vl~'t.h::: ffl.JU 'll Vl1'Vll~al.l L Vll.91 

1'11..'lfn".il.~'U Lm:::ri1fl11iie:Jm1l.91\fl'1.J"J:::Lfl'Vl~ 2 (Type 

II Error) A fl f11'~"1'l tJ1f1"JnJ~{91'i'H'l1Vl LliW\181n'HU11 

u ~,;-1~~'1.J".ir.'1 t1u 'IJVl'laii L Vlm'Vl 1.;i m".i t'4u t t'.hJu~i;'vi 
~1~hh:::1?ttJuqivn~m Vifl1\~1'lfl1".il.~'W 1~rn5lri1m1u 
~Vl'l"Hl1VlbQ~t1t1tjYi 1-eHrn~ so irndam;::: 27 

0 ...., A tf V 

l>rn.Jl.91111'\J l\.ll.9n1'J'Jbfl".ilf.Vl''/ffil.Jl.9 Lbft:::'Vll'l?!€ltJl"l11l.J 
" 

bLU'U t.i1t 'Unl"J'l-'lt.llfl"JW'1J€l..'l I.I, 'U'U "il1fl'il..'l bfl~'VI LLl.9::: 

bl. U'U'11tHl'l h'i".i'U'Vl tl'U11?111.b iJ"JV?!'H~BVl'J1i'i1'U 

'Vl 1-:i m1 L'~tJ~ii i;.m~ ei m"J"ii·1 mJ nth::: Lfl'Vl n ~3.Ju~,;J'Vl 
' d1 ·.1 ,!11 .. .. .., "' ., 

'1-1 3.J uW'1 '\Ju q)V!lfttl b VI "11'Vl1~ fl 1".iL..'llJn'UU ".i '\;'Vl 

~tl-s:::?tuil qp.nlllJ L Vll.9TVl1'l rm 1,'4uei ~1'l~tl'CJ&11 A' qi 
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" 'Vll..'l?l~~'Vtl'l'\'l~?!tl..'lbL 'lJU..SlaeN fi'i.l f1~l.JB\'l"J1a1'\.J 
' .... 

~IV U C) \l 1V I >ii,t I 0 1 0 

'!J1i;i1~vi'Un11 vitbn vvi'J1?11'Um ·rnr.?1:1.Jl'lei 

~tJ'Vl-r\'ltlnii 5m11hba1'16 n~lJBl'l'J1~1vHffn'I'~ 
' ' 

f111lJ1.thJwd' l~Lbn V"Vl-s1?1·rn'Vi1J~'W".i1:w1<>1B?i-m'1Je.i'l 

f fV J ,J/ 'U J \1 f.>' I ~ I 

flfllJ'iJVl11'11t.!'lJ1{i)6ifl1'1-H'H'l€l..'l bt'lbbf! tJ("i"J1'11'U • 
L:;'U'Vl'U'Vil.l'UL1mJ~B~'lJ'Vl'S'"t'Hh1l.l LL"1:1 Lb 'Ll'U~1'1D..'.l • • 
~'ll.'le.J..'l?!1mw"tw1mru1tifon~ti..'lmnfia1>11 'kl\Jvl t-2 " , 
R€ltlf1vlB'lYl ~e.Jtlfl:J 80 Llflt:.r€lt1l.9::: 79 rll:l.J~l;.'\J 

" a11Ji'.J~ t-1 Ll'1::! t-3 f.Jflf111tHJ1n"JtUC!flW:ei-3L'Yhfi"wvl 
" 

~€lt:Ja::: 74 LLl.9:::~'€Jt:Jflt 76 V!ll.l;;il~U l.Lf!r-1.ihn!i 

oifo:WfteJ\l'l"J1?\1'\J'Vl1.:ifl1"JL~'tJ 3 U :l.l1'Vl\>l?!tl'U"J1l.ln1J 
'I! 

f.Jl.'lfl l'H'HJ'lfl'itU flt) lll'eHmJVi ~B 8 ,,::: 79 L vi 11)u 
'II " 

A1R11l.JW\>l"t~l.91\>l'1.J"'.i:::bfl'VI~ 1 (Type I error) LLfl:; 

R1fl11lJ~Vl,'1"1\1ltl':i:::l11'Vlvl 2 (Type Ii error) 'VeN 

'1-t..'lG'l'i.l..'.l LL uu1ii'1ri€l.:t i1r11fl11a1Nfll'W a1V1ii€lt1vl G'll?l tu 
' 

~.!id .r;1 "' ,... v 
u'Vl t-2 flB 'rn8a::: 7, "'.i€ltia::: 33 LLa:;;"Je:JtJl.'l::: 9, 

~ea.1a::: 33 1tm.ia1~u '11uuvl t-1 btG'I::: t-3 hr.r11 
"' " 1'111l.J~\1lYlm til'W''lav..'lA1'1.lti'lYl<iat1..'lLL uu1ii'10€l..'l b vhf\'u 

ait1 ~ v v 
'V1 TSCJG'I~ 18, "StltJG'lf. 33 Ll.'1::!"Siltlflt: 11, "Je.J8l.9f. 37 

mmi1f11''U bLfl~-L'm.m 3 ti m'V1\il"1€lu-s-.il.inu -vr.ilr11 
'II 

~ 1dv v t " 

ft11l.Je..Jvwrn1111 m.J'Vl"Jt1tJ0::: 8 LL&1:::1€lt:Jl.9::: 34 L"t11fl'W 
" 

~'l?!€J'lLL 'lJ'U~1'1€l'lf·HI n1"S11.fl "S1:::"1-0Bl.Jfl11il t1H' 
" 

LL 'U'U~1ae:J<i L VIU'Vl L ~ti?ln'l':f1m1l.l'1l.lw'U§wvti1'l 
1'11 Lb tl'J8a-s:::eY ~".i1~1'Wm'l m".i L~'Ll~i1 c.rnw vuqivt1 

ti 4 ~..., ~ 

Fi11l.J "1l.l L'\1'11'\111..'lfn"J b'l'W'1J €J ..'.l'U "'.i~'Vl '1\il 'Vl::: b 'U 8 'W 

m1J1tll-.h W!-m '1.J1€ia"J~vl11ii''11mLu'U\i11.9ei..'l L 'Vli'i'Vl 11ii' , 
l'i'1bb U'1~L U'U~1 Ll.'1.J"Sl.~t:J1tl'UtlULL U'U1il1fl€l..'l lfl~'\ll LLftf. 

LI. 'U'U..SI fteN lvi"SU'Vl 61ii\1mi'klfl1'1l.l'\..h b ~€1 ~ fl'(J €1 ..'.l 

1.t'lJu1ii°1l.9v.:ifa~'Vl Lu1:::1vl':iiJ'Vll'IXi1mn~'U mrnv1n\l 

~1 u. U'JB '1"'.i:::~'tvi' U..'l'1€1 Vl fl '1 CJ.:! nu rl 1LU~81tH11'J 
'YlV!?t'i.lu61ti ~ L'il-:ivi ~-srut 'W ni~ Pi oi;11'<il CJFl~-:itl~"' v 

iiuflv ~1 LL tl'J8G1-s:::ei' l'l"J1~1'U'Vl1-:lfl1'JL1uvii'.ir11bu~tl 
1iJ Ll.Mfl~1..'ln'Wl.J1f1 l '\Jn1 ':i::i Lft 'Jl:::'l-IG'f{) &11. 'ti.:tY.l"J"'.illi'U1 

rh1~hhJ".i1n~LU'UM?L~'1.J-sBa-s~~iiu8~lA~J'V11.:iati~ 
l tm 1-s 1ii'1tmn n~ii 1.rn~:i.Hi'Vl G'Wft wiB'll qiV11~11ti.~f11 

'Vl1.:tf111h'4'U1 m1. 'l.J'U1i1"1ti~ 1a~'Vl Lb 'UU~lff€l..'l L·l'lTU'Vl 

bb"1~!.LtJ'\J;i1riB..'l 1 'Vlu'l'1 ~18 

ft'Stl'l~11 tvuu~1l.'le41&'1iU'Vl iirhn1ivH.nmru 
' 

Qfl~cNmn.yj~vi "Jfl'lfl'll.J1~eJlL'Uu'11'1'€J.:t LYl".iU'VI 1,1,1.9~ 
LVU'\J~1'1€J..'l Altman Z-Score hlAlft11JHL,Jul'J1 



111'1WJ'ivn1~~ii;; bl'i1'1'fJi'1"1'1•11b•m;m1~<1'11'l 
uvi 14 ouuvi 3 (11''WmM.1 - 5tmf'l:J 2562) 

1 im1<J'YW1fl'JlltJtJ8~?Wl 6L?!~Lri€lrhn'H\J1A1A11:W 
' 

e:iV1Yl?!'Wl'll'Wb.fl'}1~ 1 (Type I Error) lbU'lJlii'1G'le.Nfa~'Vl 
~· Q, v .tj cJ, 4 

:WA1A11:W~V11'rn1\il'WB8'VlG'll'l ~rur,'VIA1A11:Wi:.JV1Wft1\il 
' 

UWLfl'Vlvl 2 {Type Ii Error) bl'U'U'11?!€l-:J Altman 

o1h.l'J18f.Jf! (Discussion) 

' " 1 ti~ ~... y 0 YW'l n ';HlHifl (i]tJ..:J n ;;'I Lf'l tl'l fl1~j.J'lf1 •f>l tl Lb '\J'\J "il 1'b1€l'l 
" 1R~'lli1n1<JYJ81nwfona1B<Jmn.yjal'l1m1n ., lJriEJtJ 

" , ,.. I 
""'\ ~ y 4 0 

bfl!;l'LJqjV!1'i'l:WbViffl'¥11<Jfl1'H'l1J tb'U'\J~l&iti-:i Altman 

Z-Score 1Vii:.iCln1"Ji'HJ1 n ':i ru ~ n ~ u ..:i iie:i 8 ~ i'J vi 

uei tl"il1 n'if b~€lf~1il1':ifUIA1A11lltJl?l1'~?!1V1tl'Jr, b.fl'Vl~ 1 

btfl~lh~:lbfl'l'I~ 2 n11Mn'l!flA~..:i'i1'Wui1LL'\J'\J'11iilM 
fa~'V11V.l'i1A'n11t'.Jvi1'rn1v1'lh~bil'Vl~ 11J'm.1vlM1 

' 
bL~Lb'U'\J".i1?!€l..:J Altman Z-Score tiu1Vffi1A11:w 

N{;l'l"H'J1\ilU':i~b.fl'Vlvl 2 iJ€ltJ~C'l(;lb-dtJn1'U ~..:J~UUf11'J 
' 

81 nvi"il t'\J ei n 1v111 u. 'U'U '11t'l eM 1{rl bb uulii' 1?!ei..:ivi~..:i 
iirn1mvmr,&'l:WlJ 1fl fll1 nt.1 li'1:w €l..:JLtJ.fl1'\fff'Jll 

LL U'lJ !ii'·wieN 1'1 ~'VllJ rr:rn.i b vi:w1~m.JJJ1n n11rim1u 

bUJutl1i:1-:in11 LL?!tSJl'i1A11iiNv1vrn1vi\J'J~ Lil'Vl~ 1 
" 

1J'Etini1 zj,:inf1€lnTwv1t1ili1u-:S1;!V1Viil-lt.J-a~m1ll'\jvn 
i;i' UL VI fl 1'lfl 14fl1 ';i L~i.J b'tJ iHJ~ -B''Vl ~ 1.l':i ~?I'll U f:Y V! 1 

Gi':w \, Vlrn'Y114f11'~b~'UVI1f1 rl1>1~u11il~"1ri fl1{rln"iJ ~ri..:ir-m 

1vrb~tl1€1 mci111n1'J,,11 n1 h~1n n11'14VJU b!.~'\4111 

~"il1'Jt1J1A1fl'JllJ~vWlCl1VI 1vHJYl1\J1'JflJ1b'UbL~A11lJ 

1.lilt1Y.18'H1fl t.U11 tlG'l..:J'Vl'llzj..:Jb llum1:w b~8Vl1tl~'JULL ':i4 
' ' 

:!.l1lifll1 LL'U'\Jlii'1M.l..:J Altman Z-Score 1ilti'.i!'l113.l 

1. V!m~5mnn rd 11. ti ti ..:i~nn1-Mfi1A'J1l.l~wvrn1v1 
tl ".i ~ Lfl'Vlvi 2 ti €l 8n11~..:) n A €1 n Twif 11"il 11u~-B''VI 
.yi U 'J ~ C'l'lJ fl11:W bbiJ 1~VI'11'\ll1..:J fl 1 'J b~'U L tJ 'W 'IJ1-B''VI 

~hhh~a'\Ju t1JVl1'Yl14 m':ib~tJ f1f'h ri11:wt:iV1Yi6'\1{rl 

iiernn11 ~..:i,!un1':i1.~ei mL uu'ii·rnei..:i~v~th1 tlH 
I ~ 1.d (I.I G° V 

UE:W'U1J€JCJ'Vll.J:lJ:lJE'l ~~~1\ilnU'JZ'14A'UE..:JUf1'14'Vl'U 
'\I ' 'I 'I 

'l 'Llf11'J'U~Vl1'Jfl11lJ L~ EJ4 b 'llf11'JCl'l'Vl'iJ f11'JM'Vl'iJVl~E 
' ' 

fl TmtlUtlJV!1~U b Vl'1TV11..:J f11'j L~'U cJ €l:l.J~€l4fl1il1'Jru1 

U'1~CJ~'U 'l ~L~tl1'VB..:JL~'JB'\J\ii'11Jhii1'1~LiJiJ 
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~ ''"" 1 :v ~v ..:J'Ufl1'H-:jl.J'LJB4'U'J'\:f1'1 fl'),'H'l'J14'1J€)4ll':i'l8'Vl rn1~ 

\i1C11~1 m1::;LY'1".i'l<Jl(if\'il 'Ll1m.rn.J'Uf.l'lmAf~~L~rn.Uei..:i . -d ,;::t 4 fV d ~ ti OJ 

~41\J1flf111'J1U'J1UW?!f11'JAfl'l8111il8'VlLfl81'UE4fl'U 

• ;;..t 
Ai:& °I 1-1 ... ~ ~ ~~, <;$ 

'Vl'l..:Jm11..;iiibV1mnVJ~(;l 'Ll€lfViJ1mJ w1mvvT5ru'm..:i 

~, 1.1. u'Je1 ~ -s1~1um..:i m':ib~u~ 1.tluu ;:i·tr mJ~~i:i fll Vi1 

{fa.Jb Vi6'l11'11..:Jf11'JL~'W 1~~iJA11:W'11:wl'JCT't Uf11T~1Lt, 'Ufl 

flzjlJ ~'lL U'UM1LL U'J~tl1'lfl£)1 'Wlb U'\J'11r1E..'.l fo ~'Vl 
Ll.'U'U!ii'1(1€J.:Jhi1iJY! i.LG'lilHb'\J'lJ~1(1B4b'\ilU'Yl 'l;;)Lbri 

eJ~11a1'UL tmtjmJl'l71a1'W~'J'mr,~1_1n 1'l1 't~\Lri 
., > ·1 t m,, IV ff" <ti I 

E \il'J'l ?I 'l 'W 111 'H'I r, ?I :lJ \?l e:J ?I 'U'Yl 'J1'HJ 'S ·m Lbrl t e:J Vi 'J'l?i TU 

n1"Vnrnfi bL&'lV1..:Jl~Li1'l111n1l'rntftlJ lt.6'Jr,fi1hm111\ 
' ' " 611:1.l 1 'J ri:iJi Vl bbt'l~ lb tl fl A111l bl\>l fl vl '1..:J'JZVl l1'l'l!~,;' VI 

.yjt:J.j ti 'J~ 1.'!'U U t1J V! 1 "1 lb "1~ti'J~1.'!U U t1! '\.n "1 1#\\11 
8'UL dti..'.l:l.J11il1f1 rh 1 ·:rn~G11:i.1'lvi'l!1fl nT'.i"'i111fhl1G'l~'16 

' " v )&<,.. 0 """' at 0 '1 C\ """ 

\?l ..:J b\.\>l fl "il fl 1".ilil 1 L'W'U l5'J fl"il:wl f11l'SC'l'Vl15 bb&'l f>HM 
' ' 

tbti!i'Vltl.fl1'\.'lltJfl1':il-ffiiiu'Vl1'~~j'UB'ln1iHH'J fl!'JU1 

iiiu'Vl'rvi c1'Vi ii0~1.u~mJ l U'Llti€l \il'll1CJL llifi'mn~~vi 
1via1i11'i'uY1u'IJ1mL'1~~u'Vluv111.iJu,nu~'lC'l\;l tim.rvi11Vf 

' ' ' 
SJn11 e;m11%mn~civi ~..:il?i1-i'll1n51'1':11611u~L~81-if v..:i 

' " 6.1 I ::V I """ ~ 41 lftj 
fl'Ut.ltl(rl'IJ18 b'tl'Ll '€l\>l':i16"!1'WV!11UbWU&'ltl'Vl'JYitl 'll-:JV!1 

' b~lil1fl 8BV1'1J1CJl?iti~1J'llf'YHJ'J13.J ~~1:i.Ji.rn.JT'HiqJ1LLUfl 
u~-B'Yl~1iit11~rrui1t11i11'1 1.1.a~tl':ita'lJUfYVl1'1 1vi' 

b 'i~'S1~ 8tJA"IJ1mJ..:J hf1~t,bG'!liHlii-:il'i''WVj'WM1-:J , ~ t.nA61i'tJ 

vY-ii.'!B..:J fl~JJU fl 1bU~88B'11'IJ1!'.I 1nfi' LA el..'.l nu 1'111 Vf 
' ~I ~.QI. V~ ~ I 

el \9111&11 UV! :W tJ b1 CJ lJ&'l'Llt'l 'S''l\l 8'tl ti 4'Yl ..:J&'lE 4 fl &'l:l.J 
' ' 

1n'11.flu..:i11'W Lt.vhrlmiinWl1rviuvi1<J , 1.1.~1 nzja.i~hl 
Ll 'J~i.1'\J i:J flJ V! 1~U b Vi ?!1'lfl 141111 b~'lliJ fll lil~ tJ'li '€J ..:J ,, 
ei'i;i':i16'i1mhl ':i6'.j'V11imn ni1Eci1..:i"Jl'l LliltJ 1Je:i fl"il1ll'W 

ei' l'l':i1ci1u 1'Wntj:wii'i:J..'.lilu1>J11 ~1u~hJiifl11iit11m'Jn 
1.wnmh11vi'ilV'lt.~'W 1~1.tri i1'1>111~'mD'l'11'1ri1h·ffutlti 

' em dti..:i:tl1'11llfl1h.ff u1'1uci..:i 1"1~~f1 Viel mtlt.1~18 
mi!! bL&i ~ ri1 b~tiii·n m zj,:ifltjJ~~ th~5'\JU t1J t111., 

ii .fll";j::: \ii fl f1b tr tJ "il1tJb11tJ'\\'1tnmn n bum V! vi 1 Vi' 

ei'vmri11JdwCi~Yf mJilqimvl'il{r!L"il'W n~iieiueJ'~':i1~1u 
eJl'l11r\'1h~'VlTI ?1€lffe'l l"i~v..:i n'\Jntji.iei'm1?!Tw~'1,lil 

e:l 11 I IV ~!Iv tt Jf 
&'lfl1"1lA11mU'UWlJ fl"1:iJ€JM'J1'd11'l?if11'1'~A·:i1i.1!.iJ'!.lV!'W 

' 
1~Lt,rl el1'111ri1m1d~lJ'J1lJ~tici1'W'Utl'.lb~l'IJE4 lbG'lt 

c1r1'J1G'i'Jtmdau'J~tJ~m1viB~m11'·wt111l.J bLUt1€l'!.l~ao1 
' 

'i 



--i 

irn1n"iln1':iv.~vt11~'\1111'lilm1t1'lUilubutJ,}1uTumn 
f.it.i:u~Ji'l'i::: vif.lmd£J~-1t1 mn1'l.J\91'Wi'11:1.J'iil1mtJ 

wd'~tJ~iJ hl-:i1n"ilnT:H1~ilri1b'Vl~B'tl1viY1u1tJtli~\i , 
..... "' ~ t ""\ rl y ~ di j 1-"li: 

'Vl1mlllfft,l'1'Ll fl"ilf11';if1 i'lP.Nl.J.fl'11~Vl'f)flL 'UfJ'\l1 EJCltl\11 
" :; .J/.r:::. mri # ._, ~'#14..r 0 I 

I, 'YI 11t:; Qt:;'LltJV;'U?i'iJ'il.:J b iJUWiT'!l'J\'.11 ib1;1~'.J16L 'WflfH'l:U , 
u ~~Yl 'fr\J?i B\J 1191B81\J"~ rn"il u n ~:i.i e l>l 11ci1u~1'vi 

' ' 't V I .,., I n., <t."J I 

?ifl'mfi~H.l'l MLbf1 'iJ\>l'Vii.'11'\fr:J'i.nnJ'Vlm~b'HJ'W'11t1 
' ' ... .,. ~ !: .-:f ll!2.) ~ v ~ """ 

?l'U'W';JYW11:U "IMV1 \.'l"il1fl ?i'Ll'YW\'ltlVl:U'Wb?tJ'U fill 
1/.,,,, ..,.: .,,, .,... ~ ti 1 11 

'Vlt.11.'ltrn:uu n tl'W'Vi1'a 01t1?1'W\'1JYm11:u '11\J ?lei V!Al:'IB\J 
~ u u 

numfaJ£JVl51frl'U'1i')Vli.'l:rl't'll'1Tl:U b U'UWW vnnn"ilfl11 
' 

11J 1 \J fJD:U\.Li.'llll\J'l ~6~~'Wfi\JATl:UffllnW1 '1.JnWth~~ 

v.-d'1::: c.1:; ~'W 6Lf. ~iJ b~m~m Vl rJ-:J·m11 un11V'l1vw'W 
' 

il "ilf11"J OVl11~1tJi1lil\Jlif'i 1 m~EJ'tlB\J n~:u~1iltl':i~l:"lll 
' 

'tl ry i~1tl:u Li1a1\'11.:i n11 L~'Wil ri16€l ~tJlJ 1 n ni1fl ~'-J 
'l.l':i~ mJUtlJV1'1i.9:iJ b v11.11'Yl1\J n 11 b~'Wti ci1'1ivi 1 "il'W U,1;1::: 

b lJtJU'1 '3t1il1fi'ry bbG'l~:d.Jm1:Ui?i1lll'Hl 1 tJflTS~1 l.L 'l.Jfl 

n~lJ~\Ji.'ID\J'l(ilmJ1-:ii1iiv'11A'nJ'V11.:J"1t1~ '11nt..Jfln11 

?tfll1~'Vl'1vir.J 1'1rt1. iJu:J11.1v.:i 1'1ii1'Vl Lb uu:J1?iei~ 11'rsi.J'Vl 

• 1"' "'J ad. 1"" Lb~~l.llJ'U'\J1G'l€lil 'VliJ'\'l m ''HHVl'U'V1'\J16'1'U 'II f'l€J 

i\'[Yl-s1~1ur\'1'l 'rn:::?ll.J~e:i ~u'V1-r11 tl11:u 1.1.;;i:::8\?111fh 'l 1 
o:.i.. ~ .i:-fv <::> .:<,.t 1 i]"' d ., 

Cl'V1u <.Jrnti'9"1l1V'l belf11'1'Vl'SBA?'lll'U1'\lt:; L 'U'Yl'\J~lMl 
' 
tlrymrn1:uli'mV!&i'm1-:im1b·~1J htm1'Vl1?1?i€Jt1 2 tJ 
~ I q,J I 4,; I ei. al ~ 
\\1Vl\\1€lmJ Lb?JB(;111ft1'l.J'V11il n111..:iu u1~ Lfl'V1€lWil~ 

'lhi1fl%)1trn 'U 'U ~ 1 fHJ 'lb vhM 1.11 \'I \j wti .:i L 'W 3 ti ri m.1 .,, 
~,!l1 v 4\ .dcv 

LnV\u q)'\li1mH'\lifl'J'V11\Jfl1'H\J'U bl.(l~H:U€l'U1'llBl;J~ 

~\J1M..1vi 3 D m'Vlvi6'1Bun:unu 8?i11ci':rw~1~u 
L1.t!tJlliTi;1el\J fa~'l-1 Lt 'U'i..1'11flN 1 vr~iJ'Yl 1.bfl~LI. t.1ulil1-nri-1 

h1\h1 "il:; L ti 'U ci'wn~1u u "i:; 1.f1 'V11.~ l'J 'Jnu fiti 
:v I 01 I Qi f;,.J ~ ~ ¢'Vj 
eJV111'1'J'lJf11 1~1~mwmt'l'Umrm1'rn 1.1.f!::vm1n1 ~1 

ft\'15 bL~vN1Vi1.'11·1.d1 81>11'1knJ'YY.:ift€l'l'lh~L1rv1-d 
' 

1. U'WDirncl1'W~~1A'lJ 11.m1"J 1<if1. lJtJl.A~u.:iilv 1 um1 

):;UA'rnJb~i:m~1-:im1 b~'lJ u-e.i mi 1nil'l tJrn1~"i!THu1 
' 

tJ <.J ..;}£J~U~1'\J 'lJ fl iJ fl OJ fl 1 'S'Vl ~ €l 'U~'l;'Yl A 11Vl '111'JfJJ1 .. 
ile:i:u ri c) fl'UVI ~\J h.Jt "11#lm n ~ i.'I l?l L ~fl .:J'l 1n fl 1-;i 

" ' 
TI Ii) 1·rn.11 vifo.:i 1 U'Vf ~tl mviuVl~il ri tl'U'\J~U 'H~'1lJ 
\J '\jV;1i;i'm 'Vl'11'V11ilf111 b~'U B1'1l'l Vi N'1fl1111.A11ti.1 

lilii'rib"iltJ 

Journal of Business, Economics and Communications 

Volume 14, Issue 3 (September - December 2019) 

ifmaumm~m'51'1u (Research Suggestions) 

fl 11U 1 LL lJ'U l\i1a fJ .:J~\~l'lllfl fl 111'1 ti k 'U fl~ \Jd 
'tn. I'} V c:l4 I ~ ~ .:;:j ti ~ f.I IV ._, ~ 

u b"il :iJ u'H~l.V!'Uuf1J'Vll'\t1\Pl€l.:t ~ '1lfl11m~:l..IWS:;1\J f'lfl 

25 

bL u u '11a F.J \J 1r1(5'Yl LL a~ bL uu '11aB-:i 1 i'I ':iUVl1 'IX r..rn 
f11T'rw1mrulummJ:l.J?1.:in11 tmu".i1f!e:i.:i Altman 

" 
Z-Score bL fl~ U fl 1A'J1l.J ~ \ll YH11vl tl 1:; Lfl Yl ~ 1 

1JCJtJffhLLll'll'11'1€l\J Altman Z-Score LbvtbL'\JtJ~1fleJ<l 
• ~.q1 4. ,,.t .d 

Altman Z-Score m..1A1ri11:utJ\?!Ylfl1\.'lu"J~Lf1WVl 2 

tJCJ tl fll1bL uu11i1m.M 1'113'Vl bbfl~bL UtJ'11fl'€l ..'l bYl'JU'Vl 
" ' V q,J 4' d V~ o V ~ ~ ~ fl II d V 

1'1'l'W'U'Uflrl\Jl'l'U'Vl'Selt-!Yl'W11'1'ltL '\JtJ\J1flfi'l ~ u b 'lJ \Jill'ltl\J 
' " ' ' .. 

fl "il1':ifJJ 1fi'lf'l11lH~ tl-'.lfi \!~ Lfi Vl~'U '11 fl f)1-;itl1 

LL uu'11a CJ .:i1 uH ~ '1tl ~trn tj n'U'li' f1 '14'Y) mei.:111 

'"" .J :; ~" iV i;:4 1 
'J~tltJl.J1'UA11lH?ltH'W'W ~ffellJ1f\'U'€ltll.Yltl\J \>I 

m'lfi"il1"iru1tl'i\l~t1~'W '1 ~1.~m.Ue.:i'lh~nciun\ifl1-;; 
t -ti Lb 'U'U:;\'1a 8 'l 1'111.L 'lhB'1'St ~1r;:u 1 f1Ll '\JU '11fi eN 

fl11?lfl'l'111~tJL'lffl~.:id nmtJu#i''JtLV"J~£iNflli1tilJrym 
~ l.J LV!fl1YI1.:in 1-s ~~u fl~ 1\J :\1-U CJ~ 1~ ty 'Vl 1.:J ft t1 &l 
iluw 1v'lluCJa1\Jmn 1'Wm"S11.ri 11~i.1il'll~ ti~u~1t.t ... 
(Fundamental Analysis) '!JfJ.:Jn\lfl1'S~1iln-d11'll 
£;N'Y)'U 1viti1-tl''ll<;i~flfJUn'Ufl1'S1LA11~'tf\:l\J~tl~'W.}11'W 
'lJe:i.:in:um-s~1u~u '1 t'llu tl"il'1m~1.:i~1mf'11'1!1!n"il 
'lllil~tll~1\Jl'11ue:i(l)m'Vlfl1'i~l m"Jtl1fi1t.LU'SB'1'itvtl.~ 

' It.I Qo t ~ 

'1l1tl'Wfl1.1 'l't'l'W 1 bfl11:;'\ll~1'U~ bL(l~€l'W 1 fl Vl'tl fl<l fl '1 f11'S 
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