PHAN TiCH HOI QUI LOGISTIC PA THUC

Mb hinh héi qui logistic nhij thirc (binary logistic) dé& xem xét mdi quan hé gitra
bién phu thudc la bién nhj phan (vi du: sdng/chét) va bién déc 1ap cé thé la bién sb

(dinh lwong) hodc bién dinh tinh va phwong trinh lién hé cé dang:

Log(lj%p)= o + BiXp+ BoXot.... (trong d6 xi , Xo,...1a cac bién déc

lap). 0dds = 1%9 (p la xac suat t& vong,1-p 1a xac suéat con sbng)

20.1 M hinh héi qui logistic da thirc

M6 hinh hdi qui logistic da thirc (Multinomial logistic regression) twong tw nhw
mé hinh hdi qui logistic nhj thirc nhwng bién phu thudc 1a bién dinh tinh c6 nhiéu hon
2 trang thai (hodc murc). Vi du (khdi bénh, khdi véi dw chirng, t&r vong) hodc (tét,
trung binh, xau).
M6 hinh hoi qui logistic da thirc phat biéu:

Log(z—; )= oyt Bixat Bipxot....t g

Goi:  po la xac suat khai bénh

p1 1a xac suét khéi véi dw chirng

P2 Xac suét tlr vong

Ta c6 3 phwong trinh sau:

P1 \_

LOQ(% )= oot BioXat BroXot.... (1)
P2 \_

LOQ(% )= aaotBaoXit BaoXot.... (2)

P2 \_
LOg(p_1 )= a1 +BarXat BarXat.... (3)

20.2 Phan tich héi qui logistic da thirc trong SPSS

Tim sw lién hé gitra can nang, triéu chirng thiéu mau ctda cac ba me mang
thai va tré sinh ra nhe can. Bién phu thudc (két cuc) sinh nhe can la bién dinh tinh,
dwoc chia lam 3 mwc: binh thwdng (>2500g), nhe can trung binh (1500-25009) va
nhe can nang (< 1500).
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Bang 20.1 Sé liéu 30 ba me sinh con

Mabn Canme Thieumau Nhecan Mabn Canme  Thieumau Nhecan
1 44 0 0 16 52 0 1
2 46 0 0 17 55 1 1
3 48 0 0 18 54 1 1
4 50 0 0 19 55 1 1
5 52 0 0 20 60 1 1
6 54 0 0 21 50 0 2
7 56 0 0 22 47 0 2
8 58 0 0 23 56 0 2
9 60 1 0 24 49 1 2

10 62 1 0 25 55 1 2
11 47 0 1 26 51 1 2
12 48 0 1 27 45 1 2
13 51 0 1 28 53 1 2
14 50 0 1 29 47 1 2
15 53 0 1 30 46 1 2

Co6t 1: ma BN

C6t 2: Can nang ctia me (bién sb)

Cot 3: Triéu chirng thiéu mau ctia me (bién nhi phan 0 va 1)

Cot 4 : Bién két cuc sinh nhe can cé 3 mrc (0: binh thwdng; 1: nhe can trung binh;
2: nhe can mwc dd nang)

Vao menu: Analyze> Regression>Multinomial Logistic

EH “lbw_multinomial.sav [DataSetl] - SPSS Data Editar

File Edlit ey Drata Transtarm Lnalyze Eraphs Litilitie= Add-ons LAl aite Help
EHE B o S E Reoons r O %
=1 Descriptive Statistics »
mabn | cannang| thi RS d var v
1 1 44 Compare heans L3
2 2 16 General Linear Model »
3 3 18 Zeneralized Linear Models »
4 4 50 Mixzed Models »
3 35 52 Correlate L3
G G 51 Regression » | B Linear..
7 7 56 . —
Loglinear » Curve Estimation...
8 ] 58 R’ .
Meural Networks v | & Partial Least Square
o o a0 i | T/
10 10 62 ity Lot Binary Logistic...
11 11 47 (BT (MEEMETED * | B, mutinomisl Logistic..
»
12 12 a8 gl R Srdinal
i »
13 13 51 Monparametric Tests N!ER Prokit...
14 14 50 Time Series »
R "
15 15 53 Survival p | nik Dlonlinear
7 R . . -
16 16 32 hiz=ing Walue Analysis wis Wisight Estimation. ..
R
17 17 95 huttipls Response p | =5tz 2-Etage Lesst Squa
18 18 54 X )
Complex Samples 4 Oyptimal Scaling...
19 19 535 3
>3 20 60 Quality Control »
| ROC
21 21 50 e
22 22 47 o 2
23 23 56 o 2
23 24 19 1 2
25 25 535 1 2
26 26 51 1 2
27 27 15 1 2
28 28 53 1 2
20 29 47 1 2
30 30 16 1 2
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Vao man hinh Multinomial Logistic Regression

EH Multinomial Logistic Regression
f makin |nhecan(Fir51) | s
[ Reference Category... ]
Factor(s): Options...
B3
Covariatel =)
%cannang
I Ok ” Paste ” Reset ” Cancel ” Help ]

Nhap chuyén bién nhecan vao 6 bién phu thudc (Dependent), bién thieumau(bién
nhi phan) vao & Factor(s) va bién cannang vao 6 Covariate
Nhéan vao hop thoai Reference Category, chon mirc tham khao Ia First Category, c6

ma nhecan=0 (can nang binh thwd'ng) nhuw hinh sau:

| X
[ '\
& mabn & Multinomial Logistic Regression... Sl 2
Statistics ...
~Reference Category -
© st Categen)
Olzast Category
R
Ealue| |
~Category Order
@&scending
Ogescending
[ Cortinue ” Cancel ” Help ]
[ O, ” Paste ” Reset ” Cancel ” Help ]

Nhap Continue, nhan OK cho két qua sau:
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Nominal Regression
[DataZetl] F:YWBAIVIETYBAITLPY lbw wmultincmial.sav

Case Processing Summary

Marginal
I+ Percentage

nhecan 0 10 33.3%

1 10 33.3%

2 10 33.3%
thieurnau 0 17 A6. 7%

1 13 43.3%
Yalid an 100.0%
Missing i
Total 30
Subpopulation 313

a. The dependentvariable has only one value observed in 14 (66.7%:)
subpopulations.

Model Fitting Information

Madel
Fitting
Criteria Likelihood Ratio Tests
-2 Log
Likeliho Chi-

o Square df Sig.

IMode]
Intercept Cnly 73.205

Final 41.095 12.105 4 17

Pseudo R-Square

Cox and Snell 332
Magelkerke 374
lcFadden 184
Likelihood Ratio Tests

model

Fitting

Criteria Likelihood Ratio Tests

-2 Log

Likeliho

od of

Reduce Chi-
Effect d Model Sguare df Sig.
Intercept 41.099° .ooon .
cannang 47,836 6.737 2 034
thigurnau a0.474 0,375 2 0049

Céc bang trén mé ta sy phu hop ctia md hinh, néi chung tri sé -2 Log likelihood
cang nhé s pht hop mé hinh cang Ién. Con tri pseudo- R? gan twong tw nhw R?
trong mé hinh héi qui tuyén tinh.

Bang 20.2 Két quéd so sanh giira nhém nhe can nang (hodc trung binh) so Vi

nhom so sinh can nang binh thwdng (reference category: 0)
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Parameter Estimates

95% Confidence Interval far Exp
nhecan? B Stol. Errar Wiiald df Sig. Exp(B) Lower Bound Upper Bound
1 Intercept 6.771 v.arT A5 1 339
rannang =107 123 7458 1 384 898 705 1.144
[thieurnau=0] -1.863 1.263 1.431 1 2B 20 018 2481
» [thieurmau=1] oo | ) i]
2 Intercept 18125 8.404 5.056 1 025
rannang -.329 143 4631 1 Ry F14 533 REF
[thieurnau=0] -3.683 1.478 f.2048 1 o013 el om 446
[thieurmau=1] ne i]

a. The reference category is: 0.

b. This parameteris setto zero hecause it is redundant.

Bang két qua gdm 2 hang 9 cot.

Hang cé sb6 1 (nhe can trung binh) cac bién dy doan (can nang me, thiéu mau)
dwoc so sanh vé&i mirc tham khao la 0 (can binh thwong)

Hang c6 s6 2 (nhe can mirc dd nang) cac bién dy doan (can ndng me, thiéu mau)
dwoc so sanh v&i mire tham khao la 0 (can binh thwong)

Cot 1: gdbm céac bién dw doan (can nang me va thiéu mau)

Cot 2 : B Ia hé sb hdi qui

Cot 3: Sai sb chuén

Cot 4: Tri ciia Wald test twong tw x2(chi square) trong mé hinh hdi qui tuyén tinh.
Cét 5: df (bac tw do)

Cot 6: Sig. (y nghia théng ké)

Cot 7: Exponent clia hé s hdi qui B & cot 2 (e®) chinh 1a odds ratio

Cot 8-9: khoang tin cay 95% cua OR

Dién dich két qua trén nhw sau:
Néu goi po la xac suét tré cé can ndng binh thudng

p1 1 xac suét tré nhe can trung binh

Log (%): 6,77 - 0,10x Cannangme - 1.56x Thieumau
0

Néu me khong bj thiéu mau thi log(odds) gidm dwoc 1,56 hodc gidm duoc 79%
nguy co sinh nhe can trung binh (OR=0,21; KTC 95%:0,01-2,49), tuy nhién sy khac
biét nay khéng co6 y nghia théng ké (p=0,21). Néu me c6 can nang binh thwdng thi
log(odds) giam dwoc 0,10 hodc giam dwoc 11% nguy co sinh nhe can trung binh
(OR=0,89; KTC95%: 0,70 - 1,14), tuy nhién sy khac biét nay cling khéng c6 y nghia
thdng ké (p=0,38). Nhw vay, me cé can nang thap va thiéu mau chwa phai la yéu té

nguy co sinh con nhe can mc dé trung binh (1500-25000).
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Néu goi po la xac suét tré c6 can nang binh thuwéng

P2 1a xac suét tré nhe can néng

Log (%) =19,1 - 0,32 x Cannangme - 3,68 x Thieumau
0

Néu me khéng bi thiéu mau thi log(odds) gidm duoc 3,68 hodc gidm duwoc 99,5%
nguy co sinh nhe can mirc ddé nang (OR=0,025; KTC 95%: 0,001-0,456; p=0,013).
Néu me c6 can nang binh thwdng thi log(odds) gidm dwoc 0,32 hodc gidm duoc
28% nguy co sinh nhe can muc dé nang (OR=0,719; KTC95%: 0,53 - 0,97;
p=0,031). Nhw vay, me nhe can va thiéu mau la yéu tb nguy co sinh con nhe can
murc d6 nang (<1500g).
DPé so sanh cac yéu td nguy co dan dén sinh nhe can ndng véi nhe can trung

binh, ta khai loai tham khao (reference category) la 1 trong SPSS.

Bang 20.3 Két qua so sanh gira sinh nhe can nang v&i nhe can trung binh

(reference category: 1)

Parameter Estimates

95% Cnnﬂdenfg)lntenral for Exp
phecan® B Std. Error Yyald df 3ig. ExpiB) Lower Bound Upper Bound
0 Intercept -6.771 T.avy a15 1 334
cannang Aor 123 .7a8 1 384 1.113 874 1.418
[thieurnau=0] 1.563 1.263 1.631 1 218 4772 402 A6.724
» thirumau=1] LA i 0
2 Intercept 12.354 T.0RS 3054 1 ik
cannang =222 A3 2860 1 0 REI)| E19 1.036
[thieurmau=0] -2120 1.189 3180 1 .07a 120 012 1.234
[thieurnau=1] e 0

a. The reference categoryis: 1.
h. This parameter is setto zero because it is redundant.

Log (%) =12,3 - 0,22 x Cannangme - 2,12 x Thieumau
1

So sanh gitra nhém tré so sinh nhe can nang véi tré so sinh nhe can trung binh, thi
sy khac biét vé& can nang me (p=0,091) va thiéu mau (p=0,075) chwa cé y nghia
thdng ké.

Tém lai me c6 thiéu mau (p=0,013) va cén ndng thap (p=0,03) lam téng

nguy co sinh con nhe can ¢ mirc dd nang.

Tai liéu tham khao:

Germéan Rodriguez. The Multinomial Logit Model, Princeton University, website:
http://data.princeton.edu/, truy cap 02/2010
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