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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


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

[ Downloaded from journal.nkums.ac.ir on 2025-12-03 ]

OSan 5 )5 e

el iy oS5t sl sla K LT AA

.ERAP-I U) 6L® rg.......d).a L;‘ 9 HLA'B27 U) 6|).| o),.M t..i; U?"’“")f) @Lu \ Jsd.‘>

JOFTH Jlazs i

HLA-B27 Yi¥y
rs1065407  «/vvop$
rs2287987  v/vvo
rs30187 ey
rs10050860 ./.\4q
rs27044 R TS
1526653 Y
rs27434 Y
1469876 N T
rs17481856 .,¢4q
1s28366066 /vy
rs28096 o/eavy
rs13167972 /00

Slp o8 @ ol g, 5l Jol> Stazd guw 55 oled Joo Y Jgo

b jeste (5,50 ¢
Jiz] Jlade uilds S
- &z
Yy YSIY -
]
<IYY +[7ZA
+IYA VY'Y

HLA-B27
u’_c':.;.,o
rs28096
G/G

A/G

A/A



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

[ Downloaded from journal.nkums.ac.ir on 2025-12-03 ]

a4 (‘55}5}:»47;\5 ) ST asls o g) ¥ eIYa

Has Ol 5 (S ke oKl aloms

Wl o oy 5 Az o el Jood 51 bl
o T e (Sion 5 it SISl guyp
sle by S o el 0aiS (oK o it
Gl S b Bl e Kz Je o
SV s am Ll ools o jo g Oglass

Sl gl Jolye jo (S35 sla osls o g o
Lo ools 495l slo (Suuzey pé) e & (o
o5 b ey & (BTG oy plulislel 590
IVF] 0t e oalits] S gla s, 5|

aS Sl B0 ol oo Juls Bolar sl S
Sl Pl polie (6565 o5l sle s T 0,5 5o
Saste (g Sl gy 39h (o8 atine Lo pite Coeal
wlie slos )5 ;0 Wil (oo a5 W)lo 3529 15 0
OseS ) Jle ek g,y G (Bolai gla R L
5 s O gl S wlie by, oS ;«sd“*"
Foodezn Of e &5 Oolis Gl b o)l S S,
>3 590 L3l MARS aly 6,505 bs, -[V0] ool
oolitwl (LaS5L lasl Bl o oSl 5l a5 axs )58
Slo i degazme (roni p oodle by, (nl W3S (o
TA] ses o bt gl b L LT Lol bsle cage
JooS g 5 o sln b byl 5l Se e Sl
Lliyl 5)50 0 b sode 5 ol Sy a4 ol
oz o el jo o)l 5l el 5 Kt sle s
p3¥ oSl oz Sl oo i Sl aiz Jos o
S Sy s fasl ci e aiz Jels Siz 45 cul
CS 0 0 o S8 (V) s S Jole g0 4
Rl UV ] b s gl (Sion (V) 5 oo @
S e b oS o o5 e Sl b1, s
wls 1) (Ko (27505 g (2958 ©)u3 (i
L azg b oS cannl ol zilae a5 6,500 5w il
S S LT iy ad oy Ko sl 03 a5y
L ooeap Sogdues Au;’;)'lﬁ O ool 4 Solas

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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