[ Downloaded from journal.nkums.ac.ir on 2026-01-29 ]

Journal of North Khorasan University of Medical Sciences Sl oLl (S, p sl ol Al

2011;3(Biostatistics and Epidemiology Supplement):93-101 AF=Y V(65 ookl 5 (5 LT asliof ) ¥ €AY

b oldliae 43 8L 2 1 O SoboT gy S s ol sl S 6T
WU~ Cunod (Suid § (Fumod axflbie S 30 T 8 93,15 9 YU vy

4 . 75 LT 4 F . r . Fae / .
L;}géf/uz)/“)@,w/w)y‘L;JML;W‘,»A&MM,Mﬂ,.béf, c;’é"‘/?d)}’""‘bf‘cfjf)"“

S55 pote olSasls ( nblag ik 515l 5 Sublagg eSiils g ol 5 Sslsatenl 03,5 (gt Sl (e 50 05 syl |
Olrl 0l ol

Sl ol « ol (S pole olSasls  iilagy Slindios gl 5 Coblige 0aSails s Lol jlsls

Sl Ol Ol Sy pole oSty ¢ siilagy liioe gl 5 Coblags 0aSasls o g Ll olial”

el el Ol Sy pole oK (JsSlo (s5slsigasl Dlarion 35 10 wsislsismsl uiils

Ol w0l 10l (53 pole ol8als ( J5SLe (Sslsigmnl Slako 38 5 5 (53lles, i 55 50°

Ol ol Ol (S pole olls (tblagy lighs st 5 Cublags oaSals Sl S5 (107

Ol w3 (Jlad oLl (S, psle olSadls (g LT e

(st el 5 Ssdseennsl 09, Wiublig ouSals (ol (S35 pole olKnils ()8 i game oim o8

nourik@tums.ac.ir : s xS Can

oS>

b e 5 00,8 azlo DM ol pmm b ], Lo (o Slelllae dief o B ()8 S leST m e sl iy (IR g Ao
ol ko Slaw b b ool 58,5 a5 0 b il delllas sl 03,5] Samgy 55y puito ol s Ster b sl 0l ok ol ol
Sl S5y iy S0 b g gt o ] b (KI5 sl 00l (bl el 0 sl (Koo 5 ] plize ST b olpan oL ey
Ly ploil Ol ey b (slo 0ols s So] el Sl s

S 2 ST S 5 oo (10,55 i s Solad slo Sz ngi 5 sl bl s)lo] gy arllae ol o S yg) 5 Olge
& sl O o A 1T 5 HLAB2T (5 4 Lgypo Cledll] 55l Lo 00l s 00, )5 Codyip] ik (Lo
sy oS 4 Ldlata 598 (lo ol g0 plles JyiS TV 7 5 elpatigen] 3 ish G 4 Mo Loy Fo ) SIERAP-1 & oguge
S dglio Solar sl JKi> /{d/’@b’ij A Lol i Sz

Lli)) o )b (sixo 15 41528096 v o A s HLA-B2T (sloyito o5 4 o5 o) (s, Jibo gl oleo] 1y o0 4iSly
ool g5y NS ol sl size 1, 1S1065407 5 HLA-B2T olopuito iolar colo i b5, 45l o widey ,350ko ol b
by 15 Cans] pg a, 01828096 4 ol et olao

slize 5 CSeadlS g, 0 Colsbigeas! 3 1isbT oy loes b HLA-B2T ol Loyl i1 ST aelllas sl I ool gl iogpucf deais
olai slo STz g, a0 9,5 (e Syl b bl o plZ 5T i g [ 1528096 oo b Kt/ (5T
Sy bl SedS folaze (slo 3y, Sl ol sylo] ol ol Gudizme [V ol o pbpo b o fiage i 1, 151065407
il 4l hide 5,5y Sl o Solai sl S Jod I g Sl 5 pele sl

S0 e S (gt i Jolio T Y s slo 00l (RF) Solar slo S sl (5L 0



http://journal.nkums.ac.ir/article-1-253-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-29 ]

OSan 5 )5 e

bl s oS5 sl gls K LT AF

YL o 650 sl Al Joe sle (bg, 5l 6ok
L 5 blate ol sl Ll o a5 s)ls o929 o oslo
Gl J s b e, opl - [F08lass asis
S giin b e ohw o ol Covgase
ygezme Bazre [ a5l Wigd Juaw o)ly 0, lgie
4.1.>J.n BRIt ﬁl.?u‘ 4.1:>).A 99 4o ‘) ‘_Q)L....v JJA aS Col
P> al>pe 3 g 0giue 485 I3 5o (Lol SIS s ol
S0 Sy ol SISIL gl ki o Bliie &l 5
ool Cews I oie i b by, (pl Ogidae a8 S

gl oo S5 hol Ol ppe lie &l 5
Se sleeds) 5l (So Seiaad g S5 Joe 4z 51
3 3 6090 U g cenl (Ser Ollllas o @l
059y ol Ll osgr ael IS Sy Siteed Slallas
Gh9y S S g S5 Jae)ls (ple Cudgue
Jae yo ails (o adaly (g5lens a0 Dl (il o,
i 55wl Jlie SIS Sesd 90
Slolaws Jow jo Slal puie o bl 4 8,k 5l 0gl
ol 298 (o0 0l ales yeb 4 (Sen slo i
L 88ly Jgux ledolu olawi o ools olj o (ol y
o s s Gl jio b o Ll e ools slaw
3 gdae byl 5EYL (bl b slas sl 4 yomie
S GES s S gy e g ok
bl ol il ax 31 0g aales o5 YU ol il
Filr 2555 lp ey Glye a cdel Yo ol
o sl b oailendl ol 5 in il s b cans
b Ll s (5,05 o5lail (St Olalllas 4o Lol wgid
Sl s Gl (o ez R Wl 08 Ol
o)’Lﬁ‘ Ew Q] Dgod o> aS odus ‘5'>|).|o 6)5.’9 Slallas
x> S g 0, @as YL Gl sl olaie
I, blate Sl3l ool Glen a5 asl ol ojlail a4 digas
5l olea! glpcwl Jlabs )5 Ll ety o, ais
I s 52 05 Ol 9 3b5 mally L Lo el 01
Sl slo bg; oS s Aiges slo @ 50 blite
Cod el )y 3j5n 4 5l Ll o o8 el Ll

doddo
by e B 0B SIS sl cépiy
ol S e el 1) ol (Se il 51 ol
3 Solae glail Dledbol oy ez a4 ol Gl
lsT ples yo a8 Conl 00,5 S |y Sy Slalllas
adlas aa s)lew g DNA lss oo bl
50085 b b Ll DNA Gl 5172978 V] wst o
ol o WS oY A ) s el S
(52392l 5 S5 b e L) SNP & Ly DNA
b S S tils SNP G aodls sk .cenla
Solem D> 2 Sl 6% 5L SE L aselSy S
Jole 05 o LSNP G o ol o &5 daie sle
Jole iz sz lo )lew o dl (oo g)le

2 5 e ok oy AL G o (Jae 5 (S5
g B ile Jolss oo b e 008 j5k 8)l90 5l (65 ke
Lo SNP ol slass ) [¥] 0iiS s | 6 plom 2l
9 w2 b (S5 Jelge o Blie slo ST g2y (Bl
5 Sl 4l Jelos 53 1y ille S e ol
Sl 03,91 Wy vxiwd ke b b5, o la SNP
D) YL ow b Sl ol s s Lol Gua L[Y]
3, L SNP acgoxs L SNP olos a0l s > 1
axdl> Sl e SNP 51 (g5l s 0350 (5 5lo
9 b Ll blise @l 5 &> 0 wijls 32
ey & SNP o Coglgl ol Gan oSl el
g asdllas jslaie 4y (55le b bl | o Ll 25 5 Coonl

sld b (g2
Ol Jelow 5o opsite SO sla (geil Sl oolitl azes
Ol3 L sl SNP slds LS Wb aw b sla ools
55 Mize 51 SNP ] a5l 3 ol S8 Ll
S5 sl 03] e 5 o0led i3 b el e 0l
|, Sae sl iz alas o SNP (S5 S5 (gl o puitio
axlge o SNP ol olaws b a5 289 Lol 5,5 905 55
Swl 1y Jlsw ol s cwl s)lsds (hg) ol e
5 b F ol ¥ sle asgerme s Lx a5 WS

9,5 ogeil 1y YL o>

1 -Single-nucleotide polymorphism
2 -High-dimensional data
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4- Population-based Genetic Association Study
5 -Ankylosing Spondylitis

6- Auto-immune

7- Wild type

8- variant
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1-genetic heterogeneity
2- Tree-based
3- Random Forests
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6 -Variable importance

7- Gini importance index

8 -Permutation importance index
9- Learning sample

10- Out-of-bag

11 -permute
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1- Logit link function

2- Stepwise

3- backward elimination

4 -Akaike information criterion
5- Recursive partitioning
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1- Likelihood Ratio Test
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4- multiple testing

4- multicollinearity

5- P.values

6 -logic regression

7 -Mutivariable Adaptive Regression Splines
8 -over fitting
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2- micro array
3- Genome-Wide association
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Background & Objectives: Technology advances in this century, especially,
in molecular generics yields high volume, high dimensional data. This
creates many unprecedented challenges for statisticians who are
responsible for analysis of such data. Although logistic regression method
is quite popular in association analysis in medical researches but it has
some serious limitations in handling high dimensional data. In present
study, our goal is introduce a modern model-free statistical method called

random forest that we believe is able to overcome difficulties of the
classical statistical methods in finding association between predictors and a
trait.

Material & Methods: In this study, the nonparametric random forest
technique was employed to determine the important factors associated with
ankylosing spondylitis (AS) disease. Genetic materials including
information on HLA-B27 status (positive/negative) and 12 polymorphisms
of the ERAP-1 gene were collected on 401 patients and 316 healthy
controls. The data were analyzed both with the logistic regression method
and random forests technique and the results were compared.

Results: Based on a stepwise logistic regression, HLA-B27 and rs28096
polymorphism were significantly associated with the disease. However,
using the random forests technique, we found that HLA-B27 and rs1065407
were the main factors associated with diseases and in fact rs28096
polymorphism becomes the third in importance ranking.

Conclusion: The results from our study indicate some discrepancies
between logistic regression and random forest analyses of high-dimensional
data such as the genetic data that we are dealing here. Although logistic
regression is quite popular, easy to employ, and is a predominant statistical
method among researchers, but it has some serious limitations. On the
other hand, more modern statistical such random forest enjoy a more
methodological sophistication and yield more accurate and reliable results.
Therefore, researchers should be aware of such alternatives and should use
these alternatives accordingly and as situation arise in screening tests
especially in genetic data analyses.

Key words: random forests, High-dimensional data, interaction, logistic
regression, CART
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