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Logistic Regression Analysis : Concept, Analysis and Interpretation

Ainz q%';:

ABSTRACT

The logistic regression model has been used in statistical ana-
lysis for many years; but it was well known after Truett, Cornfield,
and Kannel (1967) used the model to provide a multivariate analysis
of the Framingham heart study data that its full power and applicabil-

ity were appreciated.

This article introduced the logistic regression model, its use in
methods for modeling the relationship between a dichotomous depend-
ent variable and a set of independent variables as well as the interpre-

tation of the analysis output.

The logistic regression model yielded the product of analysis
as same as the discriminant analysis model; but it required the less and
more relax assumptions. Thus, the logistic regression model is one of

the powerful statistical technique for predicting dichotomous depend-

ent variable.
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20-29 10 9 1 0.10
30-34 15 13 2 0.13
35-39 12 9 3 0.25
40-44 15 10 5 0.33
45-49 13 7 6 0.46
50-54 8 3 5 0.63
55-59 17 4 13 0.76
60-69 10 2 8 0.80
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Parameter estimates for the logistic regression model
s
LOGISTIC REGRESSION NODES WITH AGE ACID XRAY GRADE STAGE.

NRANS:
Variables in the Equation

Variable B S.E. Wald df Sig R Exp(B)
AGE .0693 0579 1.4320 1 2314 .0000 9331
ACID .0243 .0132 3.4229 1 0643 .1423 1.0246
XRAY 2.0453 8072 6.4207 1 0113 .2509 7.7317
GRADE 7614 7708 9758 1 3232 .0000 2.1413
STAGE 1.5641 7740 4.0835 1 .0433 1722 4.7783
Constant .0618 3.4599 .0003 1 9357
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Tag Z = 0.0618 - 0.0693 (60) + 0.0243 (62) + 2.0453 (1) + 0.7614 (0) + 1.5641 (0)
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uaz log odd iy —0.53

6. NINATDUNAMLUBUEANG (goodness of fit) voslauiaa
msmaaumw;Jaamﬂﬁaas:mwﬂwmaﬁuﬁaga'ﬁumﬁLﬂswzﬁnﬂnauia%aan
o w o ed Qs J
v lananeds a9k
6.1 MILTANIIATININ (classification table)

PO v A = P '3

SFninlunimeageuaureaasadradliias AanITIUSHURBUNANIIWEINTOL
mnimﬂaﬁ’uﬁagm%aﬂs:ﬁ’nﬁ Tuldsunsy SPSS 319 @13199031WIN0aNNN IINAIRI
LOGISTIC REGRESSION a3uf 4
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. Classfication table
AR
LOGISTIC REGRESSION NODES WITH AGE ACID XRAY GRADE STAGE.
NRAWS:
Classification Table for NODES

Observed Negative Positive Percent Correct
N P
Negative N 28 5 84.85%
Positive P 7 13 65.00%
Overall 77.36%

P a“ e
Jun 4 mTwIaTINan

INATIT Qﬂwﬁleivl@ﬁﬂumﬁd 28 Al Vl@ﬁumswmnsrﬁazhagn@ﬁ”aamn
lutaain lifuuzse L’ﬁmﬁmﬁugﬁlﬂumﬁa 13 au DlasumInennsalanlueasting
andaalTulaeIN gauludn 2 L*ﬁaﬁmﬁatﬂuﬁwmumaqgﬁvl@ﬁ"umswmnsrﬁﬁﬂ
MU 12 aw nanale Iutﬂaf:wmnmi;jﬁvlmﬂumﬁavlﬁgﬂﬁaa 84.85%
wmnmi@fﬁﬂuu:ﬁﬂﬁgnﬁaa 65% (5afansanlunIng fadmennsotldgndas

77.63% mn;jﬁ'm 53 AU

“ o M o v & 4 o v o )

aTTanan lilaugaslddmunmsuanuasanusitasiiuidsz v wldsnsy

v ) = 1 e @ d' QA €a 1 & &

ammma:ﬂu maa"lummmuanvlmw;dﬂwﬂvlmumswmmmwmﬂmﬂuu:m
v a , = & e o P e ]

WIB 7 A% DenaNwzidunzisatnlng 0.05 wiaeniiResle TInnINTIU

magamqm:’mu'lumm@aulavl@mu AW UNNIVAATNMINAFOLULLN 2

6.2 dalauninvasAszaimaniiazin (Histogram of Estimated
Probabilities)

)

% aad o @ o
ANINAFAUANNIRNz RN lUIaaa183TH  aruasnaslalasldaiassas
o X
/CLASSPLOT @31
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LOGISTIC REGRESSION dependent variable WITH independent variables
/CLASSPLOT.

“ [ o Pl
NRﬂ"lTJLﬂTWZV\LﬂHG\\‘IEﬂﬂ 5

Histogram of estimated probabilities

AR
LOGISTIC REGRESSION NODES WITH AGE ACID XRAY GRADE STAGE
« ¢  /CLASSPLOT.
NRAND:
Observed Groups and Predicted Probabilities
4 + NN +
NN
F NN
R NN
E 34 NN P P P 4
Q NN P P p
U NN P P P
E NN P P P
N 2T NNNN NP N P PP P P T
NNNN N PP N P PP P P
C NNNN N PP N P PP P P
Y NNNN N PP N P PP P P
1 + NNNNNNNPNNNN NNPNN N NN NNN N P P P P P NP PP
NNNNNNNPNNNN NNPNN N NN NNN N P P P P P NP PP
NNNNNNNPNNNN NNPNN N NN NNN N P P P P P NP PP
NNNNNNNPNNNN NNPNN N NN NNN N P P P P P NP PP
Predicted } } } -+
Prob: 0 .25 50 .75 1.00

Group. NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
Predicted Probability is of Membership for Positive
Symbols: N - Negative
Positive
Each Symbol Represent .25 Cases.

J = g 13 17
zﬂ'n 5 ﬂﬁ[ﬂunﬁﬂlﬂdﬂ’?lh':&l’lmﬂ?’?l/u’l iy

lugﬂﬁ 5 dyanwal N unugliduunse uas P unudiiduuzse lao N uaz P
LARZAIVTUNUAK 0.25 AU rT'f[umammmwmnmfﬂuaaamjuﬁ"lﬁaﬂwagnﬁaa‘[mzJ
syl ﬂuﬁLfJuu:ﬁw:ag’moﬂ"’mmwaom 0.5 Uninuuan gruauiliiduuzoes
agﬂﬂoﬁﬁuiﬂuﬁaﬂu@ nngdaziinlaih ﬁﬂuﬁ‘hitﬂuuzﬁaLﬁmﬂmﬁmﬁﬁmﬂszmm
lamavasmaiunziiogs (Yszana o.88) ua:ﬁs‘?ﬁtﬂuwu?o 4 aundeszanm
Tomszasmaidunziiedinit 0.2 nisRnsandalaunsuveslomadiviwsldaniu
Uszlomldansdaduls wu dimawensalfiadulngedlnd 9 Auwannumihaniy
0.5 inavarlidgaduauiidaanuinaniulng 9 0.5 Ald Gamupanainnazdeiu
mni‘]uuu‘%amnImQamm:ﬂnﬁfi’u’leﬂuma‘[a’ﬁaﬁm:ﬁ'\muvlﬁgnﬁaw?a 9 intiu

' Ao | @ a P VI
funangslutulafenalditiidaninue
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6.3 MIrunuaRnAvasluiAa (goodness of fit of the model)

s ad 4 P ' % a
mmareuAMUMINzauYedlaulaadniinils fo msRatsniy dayaids
o ¢ | e . v oa [ P 6 al v o E A
Urzindanngudradralndifssivdmniiieindsanalaifiodle  Tanmadous
fanaladazldddszanuwinliees 3undn likelihood 1#e997n likelihood 1Hueatas
da . o . o 0 o 1Y . . !
niidnieundn 1 Sanld -2 gy log v@3 likelihood (-2 LL) lunisnaseudn
(Y o a P a . . o o 1% [y
Tuieareandasiudayaifiosla luiaafidieziidn likelihood vasnanFunaldgs (i
luiaasaandesniudayaatsauysal é1 likelihood aiu 1 wsz -2 AN log 184
. . ' Qs e/ a J o a
likelihood ¥vinNU 0) wWan1asaudwIThazaanu1anagzs LOGISTIC RE-
v -
GRESSION 6931 6

2 LL for model containing only the constant

Fe:
LOGISTIC REGRESSION NODES WITH AGE ACID XRAY GRADE STAGE.
NOAWT:

Dependent Variable NODES

Beginning Block Number 0  Initial Log Likelihood Function
—2 Log Likelihood 70.252153

* Constant is included in the model.

=t . . o o ' P
3UN 6 -2 log likelihood vosluinafifianizened

a a_dAa . P | o P '
lqutﬂaﬂﬂnaUIa%aﬂﬂﬂ&ImWW:ﬂﬂﬂd‘ﬂ -2 LL aznny 70.25 @]’]NEUYI 6 831

a s Aot o a 'Y P
Nﬂﬂ']i')l»ﬂi"l:“'ﬂﬂdIN l@ﬂﬂ“@’nuﬂiaﬁs:ﬂiﬂnﬂﬂ?LLﬁ@\ﬂ%Eﬂ’ﬂ 7

lumImaseusuudigiuine likelihood Mdanald luandnsnn 1 Fafuen
likelihood mao‘[umaﬁaamﬂﬁaaﬁu"ﬁagaamaamﬁlszﬁ 179glden -2 LL muldauud
wgudin luaaseandasivdoyaaisauysal -2 LL azimsuanuasuuyle-auass §
degree of freedom 1w N-P 1ila N Huiungudmatng uaz P iuiiuiudinis
finasfesdszano lunsdlfl N iy 53 uas P iy 6 degree of freedom S9tiiu 47

wamInaey WanansnU flasaundgiugudld
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and o A A L% =l . . .
afiasnrianilanldnasauanumanzanaasluea Aa goodness-of -fit statistic
o " ~ . [P v o e ' & A e 9 a
SyezidSpuinsuanunntungina ldnuanusantunvuwgldnnlueaasaunns

Residuali2
Pi(1-P))

72 =

residual ({udranuuandrssznindfdunald (Y;) wazdrfivinuale (P;) sfidpiia
A’ i a A s U A a A

ainmsuanuasuuula-aumfiswdoaiu  meldaun@giwiluesseandosiudoys
uaz degree of freedom 1iJu N-P waniinesauely goodness-of-fit statistic e

o v P
aytlindlouny -2 LL m’lugﬂn )

Pl - z2 . o a [
31J°n 7 WA goodness-of-fit statistics 229NN TDRIENINNA UDIUIN
maamswuﬂumnﬂ%uuLﬁmuhmaﬂaqﬂuﬁuiumaaugmﬁmu fln-guadsuas -2LL
L ) Qv d 1 [l 0 v - o Qr
'lu‘[m@aﬁaqummnu 48.126 TanamInamaunudt liuandvatalinusdny 970

Tuiaaauysaluuy uaz goodness-of-fit statistic luumgarnsilinarw@oIn

e Statistics for model containing the inependent variables
AR
LOGISTIC REGRESSION NODES WITH AGE ACID XRAY GRADE STAGE.
NERWT:
Chi-Square df  Significance
2 Log Likelihood 48.126 47 4270
Model Chi-Square 22.126 5 .0005
Improvement 22.126 5 .0005
Goodness of Fit 46.790 47 4812

4 ’ asaa o Qs d‘d ar =
31]‘" 7 mancaa'mmfmﬂamlmuzjmmz

a d a P o &
FafvAnulugUf 7 Ao Model Chi-Square un: Improvement ludnat1ai

. & . ) ia P
model chi-square LUuaNuLANAIIITEHIN -2 LL yasluieaniuaanen uss -2 LL

a (%3 é‘; . =1 sy A 0
maa‘[umaﬂaquu a4k model chi-square MeFBURNNATIUGYNTT §UR. vaIwN

o

a v ' dl s [ J =) v Qv
LYIBNIHI&IL@&‘H%?U% HNLIUATEIN umuJungtT ﬂ'ﬁﬂ@GQUQSG%LU‘SUUVLG]T]UH’NY]@]EVQU

o (3 o v a ' d‘v Ad o d'
overall F test lumidamzinanauidodu ludrot1ed -2 LL 23l uaaNNuaa1nIn
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« o ' :

flu 70.25 (ngUf 6) vauzAluiesanysoluvuaziiu 48.126 model chi-square 34

iU 22.126 degree of freedom U89 model chi-square YNALAMNULANAINTENIN

d a o ad
degree of freedom yasmasluieanilSouifiounu nydid degree of freedom U89
Ao, d < . oo a 2 a v o .

luiaafniiaiaan 1u 52 sruluieandiasnuazarulsdase 5 @ 4 degree of freedom
. a e I3 \ dad

1% 47 model chi-square Fadl degree of freedom 111 5 §3UWNINLT2 Improvement

A » 6‘; L4 L L

dunsuasuudasvas -2 LL szwivtuasulunisainslues Idnaseuaundgiugud

o o da & v PPN

i sla. vesdudiniiudnlutuaeugarhodu o lunsdimsided imfAnson
a da ., o o Aa P o a v e &

Wiz 2 lues Aa lueandiuddinaniuluieandansfussaaulsdass 5 62 aaun

model chi-square W&t improvement chi-square 3dRevinnu dunldnisaaiden

dudsuwuy forward w3a backward 9:vinl¥ model chi-square AU improvement

chi-square dAwand9nn nmagay improvement chi-square W3sulanuns

nasay F-change lumsiianzinanasifaduiuia

(v - o ¢
7. nM1Taataanaulsnanso

o (3 a ~ v ~ v r:‘d ¥ =
Tuniezvinanasladzdn  (IIRIVIIDAERONGILUIWEINTING 1AL TULAL
AUMPIATIADANOUIBILEW A& LOGISTIC REGRESSION t3analdegssas
A @ Q L% ] v o QI/ o Qs Qs
/ENTER Lwa'lumuﬂmnmmgaums w%aawl‘vmaa‘iaa/FSTEP. FNTUAGLRaN

wuy forward stepwise w38 /BSTEP s wmiuAalfaniuy backward stepwise fle
7.1 MIAARBNAILUINEINIIRULL forward stepwise

mnalianandswensotuuy forward stepwise H3rnsanfinanumnilanwnis
o A A '3 A o Aa A \ & o A
ﬂmaan'lun"mmﬂ:‘v\n@nam’mtaqu Sunnlueaanuedanansn luudazaw aaudshn
A aAa v a0 o a W A o o, [ o oA o \
Jozuuuniszauisardglasige a:gnﬂ@megiuL@a mLLﬂsnnmaﬂmeuwagluiuLma
udzgniaTaegluinuyinezdasennioli lasun@ld Wald statistic lunisfa
o a Aa @ @ o a . a a . @ A o @
dudsean dudsnilszaudndiayues Wald statistic :nige ifiuninadanninuali
(lawund@iidu 0.1) azgndasananluies dliddudslasglunusinazdasanuds
=3 Q- p--| L% v v 1 v Y Qe -1 Qv I‘: =] o
na:ﬂmaanmuﬂmavlﬂmg]:uma udIRInaatRanaludsiuluiaaluifisandn o
o - &l @ . & . (A e Ay € A
fdudslefiunminazgndneen wllisuiiauniazliddumagluinusidadon

v A4 oA 9 | caa v e A
INHIanalaanaaniag LLGILﬂmswﬂﬂm’]‘lumiﬂﬂmLLﬂiaanmﬂIm@a g NIINARDU
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Sasdau likelihood Wie likelihood ration (LR) Serrurududaunit Wald statistic
3EmsihirResanmaUaounsues log likelihood Lﬁaé"mﬂﬂwia:ﬁ'zgnﬁmaanmn
Tuies LR ldnasousasdgugudin aus. vaamandidaaeniueud mldannimis
likelihood vaslwiasauysafiuudiy likelihood vaaluaafifinsdadiudsaanud
winauudzugudiiiuatauazswavesngudioinslugwe 1 -2 g log ves LR
zwanuasiuula-aunid § degree of freedom iy r FuIuaNNUANEIITEN N
TwwnanluluiesidugUiuluaaaagy (n9 model chi-square Waz improvement
chi-square dnafiilummasey LR 1) lumsdaidendaudsdedsa sxSoudioy
taUNEEATYU09 LR Audniade Tuaoumisaidonimioutufinananudy o
2zl980@ LR unw Wald statistic lumsaadaudsoan aadfansmnauainsaaiian

gnudsuuy forward stepwise @28FN&Y

LOGISTIC REGRESSION dependent variable WITH independent variables
/FSTEP.

& o el

A o a
e vmanPiaTsiassdn s

U

L. Variables not in the equation
AR
LOGISTIC REGRESSION NODES WITH AGE ACID XRAY GRADE STAGE
. ¢ [/FSTEP.
WNAANWD:
Variables in the Equation
Variable B S.E. Wald df Sig R Exp (B)
Constant .5008 2834 3.1227 1 0772
Variables not in the Equation
Residual Chi Square 19.451 with S df Sig = .0016
Variable Score df Sig R
AGE 1.0945 1 2955 0000
ACID 3.1168 1 0775 1261
XRAY 11.2829 1 0008 3635
GRADE 4.0745 1 0435 1718
STAGE 7.4381 1 0064 2782

A U oa Qs J + I
s 8 mﬁnmammdsﬁhag?uamvs
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mngﬂLLa@dlﬁLﬁudwaﬁalquwxaLﬁamﬂaﬁlﬁwgaumm‘iméﬁtﬁm Tuauusn
1 LX) 1 A 3.4 1 -3 Qe ‘:‘ t W ) . Qv d‘
iezgeaiiavasinned wdrgeaidvasdauysilildagluaums (dn R vasdaudsf

Tildagluaunts dmamann score statistic unufiazidn Wald statistic)

luyseiafl 5 residual chi-square statistic nagaUFNNAFINGYIT FUa. vaINn
auuslaldegluluaadendugud drzduivdfyas residual chi-square statistic
fedwlan (MlduUiesaundgugald) Jszauasdafendudsds uidtlisanin
Ujiesaun@gugudin ala. yndiiuaudld Anrmmyanmsdalien didiatluies
doly ﬁﬁTammfﬂuLﬂaﬁai"wa%m:l’ﬁ”lﬂvlﬁﬁumjuﬁaazmnﬁ‘iué"u'l,uﬂs:’mmlﬁmﬁ’uﬁ
INAIDLWNAMTIUATIEY TLAUNEFIAYVDI residual chi-square ey Faaudiu
miaaidenda Wld 1ngUdudsudazdiazianas score statistic (Rao’s efficient score
statistic) wazszausipaAny dendsgnaaidanididluian score statistic azlinameu
auu&g’mgnﬁ’h sua. hAugud laiilszintninndt Wald statistic oo LR statistic,
Wald statistic Waz Rao’s efficient score statistic axilusz@nTmwivindulungy

Lo " [ A o 3 =y 1 g; . . .
dadnuwalng Weauudgiugyiduaisvituu (Rao, 1973 cited in Norusis, 1990)

A 5 —~ ' { Qe Qr o Qv IG 1
NnUN 8 XRAY § score statistic 1walngifigauazdszauipadgyeaini
- [ A _aa a AN & a Pz
0.05 Jnaatngluien Mafidvesdndmaguanluaaluaauilugaluz o Taez
T s . . IA L4 o s L3 v 1
Wiuinduls STAGE i score statistic ywialngiige wazlivddy Jsgndaidg
Qs 1 A + - “ | A3 1 A
luesifludndonn 3Un 10 waesdr aUs. 1a3adn 1lle STAGE idhgluiaauds
d Qs L% o Qs Qs g; Qv v » A o
a9 NIzaUREEIAY09RUR. va3aautinisasaniaonit 0.1 Sudlwnmsideaan

Wlidaudslasananlues
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Variables not in the equation

Ada:
LOGISTIC REGRESSION NODES WITH AGE ACID XRAY GRADE STAGE
/FSTEP.
NRAWT: v
- Variables not in the Equation
Residual Chi Square 10.360 with 4 df Sig = .0348
Variable Score df Sig R
AGE 1.3524 ] 2449 .0000
ACID 2.0732 1 .1499 .0323
GRADE 2.3710 1 1236 0727
STAGE 5.6393 1 0176 2276
31]# ) ﬂ";aﬁﬁwaaw"vuzliﬁ’laﬂm"agfuaumi
e Logistic coefficients with STAGE and XRAY
AR
LOGISTIC REGRESSION NODES WITH AGE ACID XRAY GRADE STAGE
/FSTEP.
NRAWS:
Variables in the Equation
Variable B S.E. Wald df Sig R Exp (B)
XRAY 2.1194 7468 8.0537 1 0045 2935 8.3265
STAGE 1.5883 7000 5.1479 1 0233 2117 4.8953
Constant -2.0446 .6100 11.2360 | .0008

ava. ladasinvay STAGE uas XRAY
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goodness-of-fit statistic vasluiaafifidauds XRAY uaz STAGE uaaslilu
gﬂﬁ 11 hamnesay -2 LL uas goodness -of -fit ﬂa%ﬁﬂmmaamﬁaaﬁu%ga
model chi-square W3anuuANa19TznI -2 LL iflafifipsdrnsfilulaies fu -2 LL
dlafivasnnif, XRAY waz STAGE agluluian (70.25-53.35=16.90) Fwsning
mawAvuudasadgafiibardnyluluies improvement chi-square iuamanandislu
-2 LL \flo STAGE andadhgluieaiiniy XRAY uazfnAafl nszdutuseyi
Aenzdld uaasliiinimni STAGE thglues vililuies@duadndiddny
-2 LL vaslauinafifiinniiiuar XRAY flu 50.001 @ati improvement chi-square

F98@YiNNY 59.00-53.35=5.65

.o Goodness-of-fit statistics with STAGE and XRAY
AR
LOGISTIC REGRESSION NODES WITH AGE ACID XRAY GRADE STAGE
. ¢ /FSTEP.
NAAWD.
Chi-square df Significance

2 Log Likelihood 53.353 50 .3466
Model Chi-Square 16.899 2 .0002
Improvement 5.647 1 0175
Goodness of Fit 54.018 50 .3235

J . e . . J L U
31]11 11 Goodness-of-tit statistics 19 STAGE uaz XRAY lgauns

1 - Q A 1 L A Qs v 3.4 L7
manm’uaumuﬂswaguaﬂimm wadnn STAGE 'léitnluuad LLam"l’magﬂ
P A = o v o o o O P . \ o @ o
712 ‘nqa:muvlmﬂsmuuummymmuumgarm 0.05 ﬁa"luﬁmsmmLtﬂitmnguL@a
-l
)

n
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Variables not in the model after STAGE

fda:
LOGISTIC REGRESSION NODES WITH AGE ACID XRAY GRADE STAGE
. . /FSTEP.
WNRAWTD:.
Variables not in the Equation
Residual Chi Square 5.422 with 3df Sig = .1434
Variable Score df Sig R
AGE 1.2678 1 2602 .0000
ACID 3.0917 1 .0787 1247
ORADE .5839 1 4448 .0000

J ’ _~a Qs A @ 1 & W 0 4 ¥ v £ 5
un 12 manmaomuﬂsnw7u7mzmvgﬁun7ﬂm STAGE a7 lJug?

tisufenld likelihood-ration statistic (LR) unu Wald statistic 1wn13a9
fudsaananaums lalFaa93es/FSTEP (LR) HaN15LATIZAUANA199INT AL
& W o o o & A a [ P P
\niae dmudrudsluaums o Tuaaunits 9 UAINANITIATIZRAIZUN 13 1R

Wau'luann sua. Un@ uay Wald statistic

Variables not in the model after STAGE

A

LOGISTIC REGRESSION NODES WITH AGE ACID XRAY GRADE STAGE
. . [FSTEP(LR).

NRRWT!

Model if Term Removed

Term Log Significance
Removed Likelihood -2 Log LR df of Log LR
XRAY -31.276 9.199 1 .0024
STAGE -29.500 5.647 1 .0175

31]# 13 ﬂ"mﬁﬁwam?uﬂfr‘fz/”\:7;]7@7%"753&/77771% STAGE ldithl1ua> (/FSTEP LR)
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] a ' s ' . . A a o &
'lugﬂ‘n 13 lududsudazarazuansdn log likelihood LHUagUNAIIAINYTAIU
[ ' o 9 a a [ 6
andasananluiaa uazen -2 LR Seldnasevanufigiugyii sus. vesmamndugud
tzdudpadygininedazeimiaeglulues Aszdadiudmusananluias was
Aaiidene 9 szgnawanilng ivegilidaudslanaisgndnsandnniolil

7.2 MIAaaenlaydBd backward stepwise

msfaliansulsuuy forward Guduanmslifduwdslulues luvmsiinng
AALRBNUWUL backward L‘S:Nm"uiﬂﬂﬁ’]é”)LLﬂSYJﬂﬁ’JLﬂHﬁINL(ﬂa Tuudazsunaudalsas
anRsanAaiiuazAaaan lawld score statistic lunsaagwin MuInTEYNAe
hgluieanielal s Wald statistic w3a Likelihood-ration statistic lflumseia
MudsoannauM I swaeINUit forward

8. una;ﬂ

A 0 Q‘: ° L 3 £ o -
MnAindnNnie Az lidsuneiiuninsaimiiessinansyladadn
-~ U A A‘ 4 aan W Qs
LAzMSWAAMURINENANTIATIER L0 Talaudu mIidanltada nansaunuithnane
o A A ‘J o QW o v v o { =)
sosmipiuSedfiddydmiumiaiiessdnwitsnfigunn mdensfoanes
a _a & A 4 o o av Aa - € o Aaa
183s@n WWumalonwiedmivmAdsddidhwunsifansnsalandsaundansug
& . [ [ a '3 a v ¥l
\lu dichotomous lavardunannisvasnIsiiazRoanasdudun walnisuda
Q - J dl 1 Qs o
AnumansaNszAnEmMInanay Auandrsaanty lasdesnlannununslutvesdan
+ 9/ t . a a L € v Aa o
damududa (odd ratio) wazluiesnanaslala@nauisnliienzidoyaiddnwus
\d A’ W - € o . . . . vV & 1 oS g
aadaanasidasdusasnyiiemeiatuun (discriminant analysis) ‘leiuatinadiene
(Hosmer, D.W. and Lemeshow, S., 1989) myiamzinanaslaia@niadumaidon

d . P A
ﬂu’]aul"ﬂ NNIINUY
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