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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

e sl 45 (5,50 alice S35 gla ool Jubni 3
RTINS JUELOVILNOUR VL, JUEt SRS g5
Sy ool el eodnie (Sas (gl ol 45 Cesline oyl
b dcgoze pj Jold plaS j2 a5 3)ls 929 (5 le
3990 (2l (Sgew 55 la Joo Cunless ) (iliSe
Olss By V] wle (S (Seal b ooyep g0
el )0 (S35 (GKen &5 ile 0g)F pj ) diged
1) o131 ples a5 e Seimard Ggum 55 gy Sol dgmr 05
oo el el 5 005 (o0 S 50 095 S
S50 e o SNP (s )3 oS (o0 35150 digad
A0l (3890 0duzmy (5 lon

Jae) bbb bl sleg, Tabmes s sleds,
b GsemssS5 50T 5 gy M 5L (o2l sl (o151
sl oo [GA] iS5k ele 51,30 55l 51 ooliceul
Ny Sl yesie jl asgemme So QLRSI o b )
WS oo 1) Golew ol S8 8 e 4 &S
S By alrese gl Gy, s LIl
Gl b bl o b s e sl oKty slo e
abal) p8 0,50 )0 1) 608 Ed 97 Vdnke i Sl
o9y Ol WS (o0 (28 Fl g Kl e pte G
Syge oy 3,55k (s sl sSeal Clel b s
acgaze 4 gl Al gl Joo Sslegil jshy o5
e Sy 4 plSim 5g3 531 L a5 e eols 5l le
009 yee BB g Juo (Sol Wgdow oniljly g
Shasi (655,10 30 g pdy Sllasilal-cs )0 gla g,
OLEllys 5 sgame diged p2> 5 9Siey slo e 0L
Sl & e (S5 Sasl ool 1S s o
Ll 00l G55 (Siaod Slalllas jo Lpil 0 )15
slo sy 5l oy g8 e RE) T ol sla S
N sl el el Jold & axtes ab-os o
S Sz (s et [V ] Wl G )T, 5 oo
Lo yoxie el (5,05 ojlail yo LosT (oYL & Sloe B0l
O 0O oM Az e e aSil 95 atie Gl
2)ls Gy (i

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
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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.
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