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A study of Leukemia gene using Random Forest classifier
Abstract

The Random Forest classifier, is training a group of decision tree, and voting the input data to
make decisions. There are 128 Leukemia samples were used in this study. Initially, each
sample is with 12625 genes, produced uneven classification. Because there are too many
related genes and interesting genes are too small. The discrimination will be low, before the
feature reduction test effect of their classification. The feature selection, using a simple
t-statistics method, ranked by the relationship between the characteristics and the target
attribute. By above gene selection, to reduce those characters, thus was better for
classification.
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QOB Error rate vs. Number of variables in predictor

025 4
-- Bootsirap samples
= Original sample
0.20 4
2
T 015
s
]
3
S 010
0.05
0.00 — PN <
T T T T T T T
o~ w (=3 f=} fe=} L=} (=]
- & o = S

Number of variables

B 6 58 OOB 4% VS, %#c B #k

)
3
g 4%
P=y <]

T =

o = |

o (=]

© =

@

c

=2

@

E =

G o

£ o -

o o

o

E
=
8 4
f=]

?

T T T T T T T
0 2000 4000 6000 8000 10000 12000

(Ordered) Variable

Bl 7 B HHREE & RIS HRR

2 .
«©
o
> o ®* Top 1@
Z o« ® Top5
g o7 ¢
]
[=% - L]
5
E g— L) » .
©
w L] L ]
o .
L] -
=g .
T I T I I
2 4 6 8 10

B8 s Atk & g AT A H

720



} @3 The 9th International Conference on Knowledge Community KC2013

05

0.4

0.3

<
@
m
] o o
9 024 P
SooeT
s
’r /0
0.1 ’,“'//o‘o
,’fo -0 <
ffgix ,’/ ST
0.0 - SEE
T T T T T T
2 5 10 20 50 100

Number of variables used
FlO FCE fthect RuEAH S
B 8 “T 1% &tk s 5 > ntree =500 ; mtryFactor=1 :E# & * 6 i % #:"32262_at"
"34372_at"  "37707_i at""41775 at" "911 s at" "960 g at"

6. W% ~E2KERPZ 0

¥ — R B> (leave-one-out cross-validation) > ;2 &5 n Bk AR T > F8 & -
LERE g NRF R ARl SFREMNIVREL T I REE L
TAE O akRT R b %\@}iﬁoi If° JE[5] o 4 Ed% ¥ & (Classification Correct
Rate) : CR=(TPN+TNN)/N - # ¢ Np~Nn~ o N & %] 5 :

PRI F SRR S AP LE A B A g s W

(- )R w - & FEyEas B 8 (True Positive Number, TPN) FHEM
(= )& ¥ 3 & Feye B #(True Negative Number, TNN) » £ 1412 -
(=) .ffl-f#%— 4 2% 552 3 #ic(False Negative Number, FNN) » 1% 12 4% o
(=) % 3 e i~ 45 -y I dic(False Positive Number, FPN) > &M o

)
)
M'J’* Fitw BHP T ORET 5 ER]
) i ip] Z (Detection Rate) : DR = TPN /Np
(= )& ;}?-3;?711 7 (False Alarm Rate) : FAR=FPN/Nn
(= )%~ #g % 7z % (Classification Correct Rate) : CR = (TPN + TNN)/N -
H7 Np>Nn~foN &= 5
(—INp & I % & (P68 o 8k ) B dic
(ZINn & & A (T F 2 5R) a5 ik e
(=N & >R Achipdice N=Np+Nn-
AT R G- EEE s Ao REH DS L 84.81% -

. @
SIS AR R 2 S AR s S e dgE o @ % OOBerror § TR U HEE S R IR
Bt > T ETNECCE R RE(CIRHFHrBA LR M) A R T %/ﬂ IR

727



KE

The 9th International Conference on Knowledge Community KC2013

% SPAE > 3 FEFAR AR FIEREE > d p e 4G RER DL FEE o
At B2 LG e Bl A FIAH o KT ) U TR (L F R
P DA TR E Y 0 FIL B PR A AR T e

AT ERAFIREA LRSS A R AR PR B 7 A

BixdFeaAa gl B o

342

[1] R Diaz-Uriarte, SA De Andres, “Gene selection and classification of microarray data using random forest” -
BMC bioinformatics, 2006.

[2] L. Breiman and A. Cutler, “Random Forests,” Machine Learning Vol. 45, October, 2001, pp5-32.

[3] T. K. Ho, “The random subspace method for constructing decision forests”, IEEE Trans. on Pattern
Analysis and Machine Intelligence, Vol. 20, No. 8, 1998, pp. 832-844.

[4] S. Chiaretti, , X. Li, R Gentleman, A. Vitale, M. Vignetti, F. Mandelli, J. Ritz and R. Foa, “Gene expression
profile of adult T-cell acute lymphocylic leukemia identifies dixtinct subsets of patients with different
response to therapy and survival,” Blood, Vol. 103, No. 7, 2004, pp. 2771-2778.

[5] J. Wang, “Fundamentals of erbium-doped fiber amplifiers arrays (Periodical style—Submitted for
publication),” IEEE J. Quantum Electron., submitted for publication.

[6] B. Wu, "Differential gene expression detection and sample classification using penalized linear regression
models” » Bioinformatics 2005 Vol. 22, No 4, pp 472-476 -



	KC2013論文集(0802) 129
	KC2013論文集(0802) 130
	KC2013論文集(0802) 131
	KC2013論文集(0802) 132
	KC2013論文集(0802) 133
	KC2013論文集(0802) 134
	KC2013論文集(0802) 135
	KC2013論文集(0802) 136
	KC2013論文集(0802) 137
	KC2013論文集(0802) 138
	KC2013論文集(0802) 139



