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Document Classification of Small Size Documents
Using Extended Relief-F Algorithm

Heum Park’

ABSTRACT

This paper presents an approach to the classifications of small size document using the instance-based feature filtering Relief-F
algorithm. In the document classifications, we have not always good classification performances of small size document included a few
features. Because total number of feature in the document set is large, but feature count of each document is very small relatively, so the
similarities between documents are very low when we use general assessment of similarity and classifiers. Specially, in the cases of the
classification of web document in the directory service and the classification of the sectors that cannot connect with the original file after
recovery hard-disk, we have not good classification performances. Thus, we propose the Extended Relief-F(ERelief-F) algorithm using
instance-based feature filtering algorithm Relief-F to solve problems of Relief-F as preprocess of classification. For the performance
comparison, we tested information gain, odds ratio and Relief-F for feature filtering and getting those feature values, and used kNN and
SVM classifiers. In the experimental results, the Extended Relief-F(ERelief-F) algorithm, compared with the others, performed best for all
of the datasets and reduced many irrelevant features from document sets.

Keywords : Feature Selection, Feature Filtering, Instance-Based Filtering, Classification
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Relief ¢12]F9 A4 3 Wy 9A gF doHA
dM Fojz Y9 oA Rigt 2& FAl2olA 7 FA
& oA nearest Hit(H)2 %3, o2 ZF20AE 718 &
Atk oA nearest Miss(M)E #erh z2a 44 Rt
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Relief ¢18F
9 A4 3 U2 ARE A &% dolHAl
£9: 7 A9 715X WAZ 749 A8 dogAl
2E A9 stFA 2718 WA)=00
for i=1 to m do begin
randomly select instance R;
find nearest hit H and nearest miss M
for A=1 to all attribute do
W(A)=W(A)-diff(A,R;,H)/m+diflA,Ri,M)/m
end
end
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for i=1 to m do begin
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for each class C#class(R;) do
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randomly select instance R;

find k nearest hit H; from class(R)
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B371= A3 /Mesdn SVM 2#/7]E Weka's Explorer
o LIBSVME A43t%th kNN #F A3 5-folds cross
validation®. 2, SVM& 10-folds cross validation® 2 &}%}
o a2l fAE AR AR ZAYE, BFY Hrte
Mirco-F13} Macro-F1 =& AHE-3t5ith F1& (2#«R+P)/(R+P)
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# #FA4¥d3 ABo|5(Information Gain), Odds Rano
Relief-F& o] &3] ded Ad& A4 AYEE ¥
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< 3 34 FAH dBE FFF ZHEReFR B7))E ¥
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Odds Ratio(OR), Relief-F(ReF), ERelief-F(EReF) 5% ©l
23 232 A b, kNNEF7IZ2 #7¢ 23Hk=1008
glolg ¥ 2 Micor-F1¢+ Macro-F1& B 23t HollA
BEo] AH|E(G)F Odds RatiolOR), ERelief-F(EReF)
A A9 e AL 9 ofF £ 4% B8 EA
t. £ A4 ¥7FL B9, Orgs ReFol ¥ EReF £
A7 953 &9 AL ¢ F Sk <E DX E SVM
25718 AHYL W BF ZAFHE dolg ¥ Micor-F19
Macro-F1& |28t 97|14 % EReFY % Z37F €
53 g4d A2 B F Utk 53 ¥ A dHelHAY B¢
SVMez 2732 u Relief-F(ReF)e A3 tf+idf(Org)
o Agng o A YA o]& E 43 EReliefF(EReF)
o BF A 953 Y AE & 7 Ut 22 A
Ho|5(IG)3} Odds RatioOR)Eth o €953 F4d AL
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(E 2) tfidfet ME0|S, Odds Ratio, Relief-F, ERelief-F 22|
ogge m, kNN (k=10)22 E£&Fst gt
Micro-F12 Macro-F1 H|i

DataSets | Org IG OR | ReF | EReF
Reuterl | 0702 | 0858 | 0856 | 0.722 | 0872

Reuter2 | 0.757 | 0.897 | 0906 | 0.777 | 0927
Reuter3 | 0.729 | 0.859 | 0872 | 0.729 | 0872

A3 0730 | 0.871 | 0878 | 0.743 | 0.891

Micro-Fl = =T 0878 | 0835 | 0855 | 0697 | 0919

Yahoo | 0.8% | 0.855 | 0.865 | 0628 | 0935

Naver 0792 | 0753 | 0.782 | 0604 | 0.85%

B 0.855 | 0814 | 0834 | 0643 | 0.903
Reuter] | 0.709 | 0.863 | 0860 | 0.725 | 0877

Reuter2 | 0.761 | 0.900 | 0909 | 0.774 | 0932

Reuter3 | 0.736 | 0.861 | 0873 | 0.728 | 0.880

Macro-F1 g 0735 | 0875 | 0.881 | 0.742 | 0.8%

Empas | 0848 | 0.795 | 0.820 | 0645 | 0.906

Yahoo | 0852 | 0833 | 0843 | 0564 | 0913

Naver 0723 | 0.714 | 0.743 | 0476 | 0.839

Pt 0.808 | 0.781 | 0802 | 0562 | 0.886

(® 3) tridfet ZE0|S, Odds Ratio, Relief-F, ERelief-F ¥mz|
zg o|g¥e o, SsyMez ERS Zi Micro-F13
Macro-F1 H|1

DataSets | Org | IG | OR | ReF | EReF

Reuter] | 0.786 | 0785 | 0783 | 0626 | 084

Reuter2 | 0.770 | 0792 | 0790 | 0484 | 0831

Reuterd | 0644 | 0738 | 0698 | 0479 | 0737

Hi 0733 | 0772 | 0757 | 0530 | 0.803
Empas | 0.705 | 0815 | 0819 | 0.766 | 0.865
Yahoo | 0759 | 0824 | 0832 | 0.755 | 0876
Naver | 0725 | 0.79 | 0.806 | 0.761 | 0.815
e Fin 0.730 | 0812 | 0819 | 0.761 | 0.852

Reuterl | 0.773 | 0779 | 0.775 | 0603 | 0.821

Reuter2 | 0.757 | 0.778 | 0.780 | 0475 | 0821

Reuter3 | 0639 | 0711 | 0681 | 0456 | 0.715

B 0723 | 0.756 | 0.745 | 0511 | 0.786

Micro-F1

Macro-F1

Empas | 0689 | 0.801 | 0.807 | 0.757 | 0.853
Yahoo | 0.739 | 0811 | 0819 | 0.740 | 0.862
Naver | 0701 | 0.777 | 0.788 | 0.747 | 0.797

B 0.710 | 0.796 | 0805 | 0.748 | 0.837
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DataSets | Org G OR ReF EReF
Reuter] | 14981 | 7935/53 | 8.741/58 | 10992/73 | 7.142/47
Reuter? | 15246 | 8050/52 | 9,057/59 | 10.721/70 | 6.742/44
Reuter3 | 14962 | 7680/51 | 8484/% | 10909/72 | 7,124/47
Empas | 65,742 | 39,124/59 | 52280/79 | 16207/24 | 35585/54
Yahoo | 42,077 | 31.964/76 | 32,301/76 | 17,246/41 | 24,499/58
Naver | 56,580 | 26,387/46 | 45585/80 | 11977/21 | 28691/50
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