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Non-normal confirmatory factor analysis

in the application of the whole gene effect
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Abstract : This paper proposed S-B measure (scaled) estimates to fit confirmatory factor models, to analysis overall
effect and correlation of SNPs which does not fit normal distribution. Example of SNPs data is provided by GAW17.
The study chooses 13 SNPs located 6 gene in chromosome 2, we firstly do latent variables score in the six genes |,
and genes and infections do t-test. Maximum likelihood estimation Chi square degrees of freedom y*/df is 3. 59, S-
B scaled method Xz/df is 2. 89, maximum likelihood estimation RMSEA is 0. 061 ,S-B method RMSEA is 0. 052.
Six genes on the infection have influence. When analysis the SNPs data , using S-B estimated can get a better fitted
model. We can speculate that the 13 SNPs sites in 6 genes may be the infection pathogenic site.
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1 EBEE5H®

L1 gAML

KA SR A1 ( maximum likelihood estimation |,
ML A& 31) J7 15 J& 5 3E 4 B 743 T ( confirmatory fac-
tor analysis, CFA) 1R v fiz o 22 1) 2 80fk 1107 125,
BSR4 ) 7 B AR B ( structural equation mod-
el ,SEM) 4 (1 EQS) 73 #7 I BRI 59 2 Bl 11 J7
W, HARRBOERE

Fu =logl 3 1—logl S1+w(SY " =p) (1)
WAl DL IAR R — R (quadratic ) JE2
Fop =[s—a(@)]W'[s-a(0)] (2)

XH s (1Y o (0) A AEHE S MY (6) g AN
SICEMA p(p +1)/72 x 1 {5, W2 p(p +
1)72xp(p+1)/2 BIEEREFEFE, 24 ML it H
TRERBCRE O R, B W =2K (2 ® %
K, K, J& T 5% 455 [ (transition matrix ) o Hyy i
SERHET WIS Y = X (0) I, AR R F 25 F
/IMHE FML?ﬂML =(n- 1>FWL($)T]EHIiM df=p(p+1)/2
—q BTHRIT AT, Ty, R ML -ROTRE S SE T
1.2 S-B MEFE (scaled) fl5it (S-B f531)
1.2.1 S-B#R ST

S-B R 5 IR 1S B T AN R R A 53 A T I
(R T B I, 2, AR TEAS B B i EEBOR, S-B
RO REREARAY = 5 (BB R, X ML A7 i 45 21 1Y
FH G HEIEAT AR, (i E B T x40 A, A5 5
R gt RISl S-B %R 7 4eit 2 (scaled chi-
square test statistic) , B2 F JR B2 .

CFA BRI GE T T (9535 A2 x 3 o3 , i
MRG0 :

Hrr, a, WHFE UVl df D AEFFEEAR T Y
—A~o Vida/n[s = o () T H 7 2500 4, & 2
A1 FEAOULIN A2 B VU B 46 1Y — M B A Al i
U=W~" =W "l WA R 22 E R . T 1)
WL A3 A I BBR o (UV) 138, 7 df ARSI x)
THZ—,

PH LA IE KT (scaling correction factor) i k = tr
(OU)7df,U 52 U By —Z Ak, S-B Al 1 i 46 5%
B

Ts.p = Ty/k (4)
1.2.2 Ji#prifEiR

Browne (1982 ) 4t — M EIE 1E 25 J 4 1 X ML
it B 152 2R 47 I % (9 J7 %, Bentler F1 Dijkstra
(1985) XHZ M #& Jr wk b AT T kit o W& R 1Y
PR AT LATE EQS R4 v 45 21, B A (e b v 152
(robust Standard error) , B {gtAn I 1 A 38 1 X0 JH 2L 5
B PIR 22 [ ) 0 F 2 i T 3R BT AR AR 2

2 KBS

ARG EE A IR T GAW17 ( Genetic Analysis
Workshop ) IR 2 , BEALZEBCEUR 22 2 5 L ik
A ARTE 6 ANEER Z Y 13 4> SNPs S BFE X4 .
WH9E BRI ML AG 1175 S-B A4 )7 A1t
SNP s i, BB A $U 5 A0 BE o AR RIS R Ik
BEA i AL 7 6 SNP A7 s WA ( RIE 3 55007 B A
X A& A DT (E R S o, R AT RY Aa 1Y
DTRR LA v, T2 R AR AA 9 DT ik 5o 2r, PR Y
aa M TTRREE N O, B A 7 02 - A 0 i (K 7Y oy
AA ISIRAEN 2, Aa IFIRAEAY 1, aa BFIR{EH 0) , 40
Xf C28192 3x /> SNP it fE : CC WAy 0, CT 135 TC
WRAEN 1, TT WRAE M 2, & 1R 6 DEK Y 13 4
SNP [ F .

x1 BEESSNPHXE

Table 1  The relationship between the gene and SNP
SNP SNP
BEH 44 P - B AR
FR e FR eSSy

C28192 CC/CT/TC/TT (€253443 CC/CT/TC/TT

APOB LRP1B
€25200 CC/CT/TC/TT (€2583490 AA/AG/GA/GG
C28454 AA/AG/GA/GG (C285995 AA/AG/GA/GG

ALK TTLLA
C25466 CC/CT/TC/TT (€256031 AA/AG/GA/GG
MAPAK3 (C25842 AA/AT/TA/TT (C257326 AA/AG/GA/GG
C25867 AA/AG/GA/GG COL6A3 (C257422 AA/AG/GA/GG
(C257528 AA/AG/GA/GG
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25T EQS #4413 A~ SNP (1) i i
FBCRIE B R EL, TIN5 SNP AN IR AN IE 4543
fii o H SNP i B I i) =5 W B R AE S ) MIL Al 13
X CFA BAIAG T, EQS 44 i i Y Mardia 3
R 91,012 4% fH KT 1. 96, Ui SNP %4l A~
IR Z ICIE 2553 o

T2 SNPs fREE R B ISR R H

Table 2  skewness coefficient and kurtosis coefficient of SNPs
F 24K SNP £ #1¢ Y e
(C2S192 2.62 6.40
APOB
(C2S200 0.32 -0.70
(28454 1.37 0.62
ALK
(C25466 0.56 -1.14
(25842 0.09 -1.54
MAP4K3
(28867 0.37 -1.51
(253443 0.93 -0.15
LRP1B
(C2S3490 1.33 0. 60
(255995 0.21 -1.50
TTLLA
(256031 0.18 -1.60
(C2S7326 2.76 7.36
COL6A3
(C2S7422 2.65 6.44
(C2S87528 2.58 6.21

1 3 A0, ML ¥k 19 2 $obn 1% BUAR A 3%
Wi 3] fiz J A9 4518, (EDR B k. sk 4 L, ML
IR0 X2 /df 2 3.59,S = B A7 ik 14 x°/df
A 2.89 , ML {54 RMSEA 25 0. 061,S-B {1t
Jr 9 RMSEA 2y 0. 052, Hy it AT 4b 3 SNPs % 4
IF, 1] S-B A&7 6 B B4 S R R B 4

R3 SNPs MEHBHER
Table 3  The result of the SNPs measurement model

SR 70 FrifEis
HHZFR  SNP ZFk o
(FrifE) ML S-B
25192 0.49 - -
APOB
25200 0.94 0.319 0.334
(28454 0.26 - -
ALK
(25466 0.80 0.753 0.742
€28842 0.92 - -
MAP4K3
(25867 0.96 0.026 0.023
(253443 0.88 - -
LRP1B
(253490 0.83 0.033 0.035
(255995 0.95 - -
TTLIA  C2S6031 0.99 0.020 0.023
(257326 0.97 - -
(257422 0.97 0.018 0.040
COL6A3
(257528 0.62 0.033 0.060

&4 MLIHS S-B AIHUGHER

Table 4  The fitting index of ML estimation and S-B estimation

o B
SRR

Xz/df CFI NNF IRMSEA IFI MFI

ML {3t 3.59 0.982 0.971 0.061 0.982 0.911

S—-BAit  2.89 0.982 0.974 0.052 0.983 0.934

XHREIUR 6 A>3 R BT AR 1 A5 0, SR 0 R A
FIPA I DG o 3R S Al AT 6 I PRIXHZ
P ) ST T DU AT 2R o FRATT AT RS IX BEJE LA
XL ) SNP 37 i LR it BB B B0 101 45, 45 6 4
DRl 2 AR AH SR, 500 R L B A 3 S 67 2 AN 2 I IE
B LA

x5 EREKRFEEXE

Table 5 The relationship between genes and disease

FEH il n xts ¢ P
E#4] 488 -0.076 =1.009
APOB -3.135 0.002
SEEI4 209 0.177 £0.957
W4 488 -0.911 +0.984
ALK -3.710 <0.001
JEHIZH 209 0.213 £0.973
WEHR 4 488 -0.071 +0.984
MAP4K3 -2.874 0.004
eIl 209 0.166 +1.021
4 488 -0.079 +0.980
LRP1B -3.211 0.001
WElZH 209  0.1856 +1.02
R4l 488 —0.085 £0.982
TTLLA —3.445 0.001
B4l 209 0.198 £1.015
IER4 488 -0.978 +0.875
COL6A3 -3.502 0.001
SEEI4L 209 0.228 £1.216
) \A
3 Whie

(1) LISREL F1 AMOS {1 BRIA 14 56 11 7 K 7
RT3 A 1) 2 Bk 1 J7 36 D9 ML A3, 768 ML
FhTHIT I, W20 55 25 WL I A8 i 1 IE S .
ML AR IE S Ba i, i TR 07 G i 0 Rtk Ay
LA DLRE R D Az g i 7™ A T AU 852 A A 48 1 )
IR TSR PREDR . West SF25 G T & 5T
SERAIG N, R IR IR A A IE S E
AR EHEAR /NS, ML 3 il 1, AR Al 1 2 B0 s e
DR M A R S RO R O A D I AT R ol T
PEIERL BRI A2 i T 2 R 56 2R 2 B0 B 2 A
L

(2) 5 WL A2 e ) 8 36 B TE S PR RS LR AR
TR, H] Browne” s ¥ AT 520 A 07 15 5 0 T 2648
SNP %dhs , AN AT IR AELAR AN AL 1E 25 701 , R i e
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AT SR IR AR S AT 2540 A A 3197 15 (ADF J5
VEESRAEAS B 3 /0 2 500, B FI 45 B A TR
SEPD I, S-B R AR A TR

(3) A SCEF X SNP 4 A il J2 1F 25 43 41 B 4
B S-B PR AL B A ML A 7 B HE AT X L
WFSE, 071 S-B ¥ 8y i, 7 A5 A A R0 40145 35 4 4
RMSEA 25 #R48F Fl ML 531 5745 i L4 1645 , )
I T/ 58k T 38K 114 2 R G B A 36 T 2
. B, AR SCHR 7R JEAT SNPs B RN 43,
S-B ATy v 8 e I BB T e, IR SE
SNPs 50 1 S B PEAR (3t T — Rl vk . X Fh oy
VIO FH ) SEBR B RHIT 24 v, T ) AT S8 A BORe £37
PR 4 TR W2 A6 T BE, AT 8 A 7T 58
BOR 5T ELIE O A7 85, S S I FA
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