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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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4- multiple testing

4- multicollinearity

5- P.values

6 -logic regression

7 -Mutivariable Adaptive Regression Splines
8 -over fitting

Cootl s oo Lis |, RE ooy o8l bl ) JSs
Mean Decrease ) _uSil> g(Decrease Gini
HLA-B27 a3l 95, ,0 .ael cawas (Accuracy
5,5 8,20 18 1065407 1) e (s yiage
;3 HLA-B27 oS a2 o plis aslas ol slo aidly
2 e et RE g Sied 50 )55 35, 99 52
2o Ol 5l Gl S o S5 Joe 50 &Sl o
Shol il ) ey LB S5 g
S8 e 0 yuitin ST g S, o 40 1813167972
S 5555 apiie ples 5l ol Jlexol jlade g 0
U"‘ RF d"j) U“L"" > 45.«.][} o (P.Value = ~/&(b)
P.value «/ + - \V) 1530187 ;I sYL comnl 4l psio
Jeiin Comadl ojlail 0l aS oS jghailen Lol 1) (=
o glayeiie b ol o T 51 el o0 5 ol
RVIT
Jya> )0 $idess ol la cdyiny Bld 4 o)l
Slados 1 g ke Jaame YU o b slo ools da oolo
6l ools el JgSle Sy lidios logasue Sip
. . \
ol 3l 5 sl e by GleSee 4 by
o cd i b logase wisd o Cgmmno o ools Jod
Yo . i g .. . .
V55 IS byl allas sluil pgis sl 039 5o 5
o ools il (s lal Julows 5 435285 .ol e o]
ey bl praasie 55; Ghe axy M MSie
Gl by, S s b ool Wit ol Lulo @dly 4o el
S b (b3 50T 057 ilel s 5 Jsloce
poc el 1) g la (B9, 5 Ced 2y O
ol ol Cosgame Hbls 4 SIS sla b, blss

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.
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