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A blog is a user-generated website and becomes a new and popular media,
especially for new generation of Internet users. Depending on the blog search
engine, Technorati, we can track about 60 million blogs in January 2007.
Therefore, blogs are viewd as new marketing channels today. Recently, more
and more companies attempt to discover useful information and knowledge for
business purposes. Therefore, the major objective of this study is to present a
new structure which is called “Blog Mining Model” for extracting knowledge
from blogs.

There are two purposes in our proposed model. Firstly, we segment market
segmentation by using Self-organizing Map (SOM) neural network. Secondly,
for sparse text data, we propose a Latent Semantic Indexing (LSI) based
classifier whose learning methods include Back-Propagation Neural Networks
(BPN), Support Vector Machines (SVM), and Decision Trees, have been
developed for classifying sparse data. These built classifiers can be used to
predict category of segmentation of new customers. Finally, a real case
regarding VoIP (Voice over Internet Protocol) phone product will be provided to

illustrate the superiority of our proposed methodology.

Keywords : Blog, Data Mining, Self-organizing Map, Classification, Latent

Semantic Indexing.
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TS IEEEE
I, —w=minfx, ] , i=L...N. (1)

BESH S ARG AERE P 12 ATITIERL Y

~ o A B o 8 ik B Kohonen cALR] o 4o o

250 () 29 > adH g

Zd ;t

BeenZ 5o X, A o B0 N EBTRR S D r pooniry A 5B 6

AW, =alx, —w™) , for ieN, (2)
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X1

X2

X3

Xn

v

SOM 47 &

W 2-2 phod 3 = dp it B2 SOM %

(FA KR © oty

OO0

@000
000
QQ@Q

€% 3 > 2003)

__— Winner node

— 8 Neighboring nodes

B 23 bl AR ARITA A B (% B

(FH s 5

14

Kinag, 2006 )



MR S T

SOM /% & /i 424 @) 2-4 #7151

ARSI g E 2
ATL TR A g R

VRS T
PP St &

Bl 2-4 SOM i & i 421
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P SOM AR e * f 4 7 (speech

recognition ) ~ %2 .3 # B &5 (image data compression ) ~ B i gt 12 Fa
(image or character recognition) ~ 4 % 4 #2#4] (robot control ) 2 ¥ & 5 #7

sl LA

( medical diagnosis ) % % (Kiangetal., 2006 ) H = 4p i < }EJ%?‘;&"—?IH:\?%» 2-2 o

22 MW EPA
Bug o A - F8 T A X Erp prenig w40 (Class Labels) » £ 1% 3" F
# (Training Data) 14 2 a8 te e cosguiihdt - § 3 J4p b2 s o
2_fs Reip e P kA FFRTE AT A (Han & Kamber, 2001 ) o @ 4 &7 e
FARGABHI F-oHBAZHKETH OGN EL  RBBEL
R EAATVVRE A A2 S REARM AR 0 % 2 B BRI RFETR
(TestData) ki®fe ka & 4 s 820002 0 /el ok T A id 3 o pliged
R TF A ST RTREFT AL s ) (Han & Kamber, 2001) - p o3 % & i
AREENG F A ATy R B4R 2-3
RAT L AU enA ST 2 0 BPN ~ SVM 11 2 G Bk s A S ehit
o AR F S BPN & i AU TR A ASL BB BTN o
A SVM iT#E k EASF# P 1 B Ak B 8 A Fa B ot RIERIAD AR

Mo ARAR Al TR RAL HE S EDLS RSP E - v B



Fid | BE | F =58 K
Ip3 |2003 | p EfFpstE g Y " SOM 2 A#FEH DB 4T p m Pk
A LG TR Sl [ 0 % SRR | I AR S I I g 2
2_ 7 R SRR S . AR AR S LN
gﬁﬁ_é%o
A% 2004 | p A EsA LR aE K| d 3 SOM £ 2bat i F 2 2 0 i
Fouk e ﬁ#“ﬂﬂmmﬂ B G > Fp
12 SOM 22 H 2L ai 43 W0 G vd 2 PR
HE % [ 2006 | A e spr bR g BT FRT) | 4 SOM MR R LS F O X RT
-0 l%»@ MY BB RHEH A F BN F s
e o ih R B T AR fh g
i o
EI A [I%
FLE | FE L i
Garcia 2004 | Self-organizing map and |4 SOM 5 A # > 2 B 1 FA2 2 B 3
& clustering for wastewater | i3 K i (1% %" P o
Gonzalez treatment monitoring.
Kiang 2006 | An extended self- Fl* - iR " Fivdy IR H
etal. organizing map network for | ¥ #2 2t ¥ 9 SOM » ¥ 1 AT&T
market segmentation TP FREEF R FRAN
— a telecommunication | SOM * F]3¢ & 472 2 K-means = ¢
example. B BER LT L BFRD F R
f§ o
Kiang 2007 | The effect of sample size on | 1 * "k * 2R EHR A5 fE7 F
etal. the extended self- mﬁ%l »FA S L sy ¥ SOM
organizing map network FEv F A4 41 2 K-means = FEEH
— A market segmentation | Ff ¥R A A7 0 L A M RO IR
application. Ho
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= ok

=

E PR L R E

Case-Based Reasoning

R AR PR AT AR Rl ko A & LI g i
MALHB R 2S8R fi o dasm AP B il M E AR
S RTeAp R AL o

K-Nearest Neighbor

gt N8 % (Analogy Learning) & A # - b3 - B A AT
Hay dEd K BRI ZEFRN 2R 28 I ERT
FaegBoenk B R An B k B A T LA R A
y ek BTk o

A FF 2
Genetic Algorithms

L & 2 442 8 (Initial Population) % ¢ %8 > % ¢ #8p hik
Fle A RS AT AR RFREIMR SRR

A

Rough Set

BT
REA TN RN T AN AN L R

AT TR - R TR ¥ BN EZ T D

Al > BRI Wi &R (Fitness) R L o o
3

> AN I

S R R N T T T Ly S

ok B &

AAERR] E R R R LR PR LR AT 0~ 2

Fuzzy Set FnEdr ik fgule B E &N & dp AR -
WA SRR R R N T L

Neural Network

FRE FYFHEET DRl L ¢ I
e FE AT o

o
Decision Tree

il BTSSRI B 2 BRI A T AR A
HoenEE S & FIE B (root) > #FE & 2k (Leaf Node) 4 %7
W oo 2LH & gk (Nonleaf ) & 2 R B enipls » s 4
(Branch) & 4 el % o

A B
Support Vector Machines

d R EY G L RaugEE o I R AT G
( Separating Hyperplane ) % % Ig= B & 2 % B 7 F s
Blo B Vapnik(1995) 4 4118 > ¢ SR Z Rt 3 & BARE o

(F# &k : A Shinetal, 2005 ; & & % > 2006)
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2.2.1 BPN

BPN £ p #&i4 SRep® Y Y BB d MAM . Y4 Bk
o7t (F e 0 2002)° BPN &~ @ E AV F ¥ #3535 # ¥ (Leaning)
HARF v (Recall) # A @ f N EF S @4 & i AITAR ik & 3
LR B RZERM S B E S A bl4e ! $k A 35| (Sample Recognition )
& %8 ~ 3B (Prediction ) ~ 3221 i Jm ( Noise Filter ) ~ s /& ¢ = ( Data
Compression) % F*4% (3% % § > 2003) - BPN = & e 4 5 ﬁis?l R~ TR
K % éis?l MR R B EARR ) Stk 2 (The Gradient Steepest Descent
Method ) » #- BPN ﬁi%l g was w2z 3L (Error) " 3 &) (Lee,

2008)° &% F12 1 - L EP HE* BPN g A R Q/,?c v Ao 2-4 07T o

BPN Rim g @ * fiditvd st ;2 k2 NiFH > ML B
o] it FEEREE ’Tét)‘xiﬁﬁé] _—;_;’-" %ﬁ’slilLF\:%\\;ﬁ.%é f:’;}?—'ﬁ_g
Sl A @I UHAE B E 2 BPN A A bl ipe 2 BERA

=

ﬁg?l)\/éj l*%%}bﬁ)‘;mﬁ] R EAGAHERFTT IR 2 i
S RSB T I(X)=X o

2. RAA P AR A GEAFIIRT BRI GG -
AR ¥ R (Trial & Error) -3« K e - 47

TS K TR AL LR B A o R g i U
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% 2-4 Fp 4
P 2 e
FLRE |FE L e Frma
e 2005 | 02w @ iRapA g ep v i | {1 BPN T LR R G2 FERD
PEERGIRRIZAT LAY HEELEFTH FUFER
%o B q 5 5 ffn | o
¥ &4 | 2005 | iE w AEAY AT BT RIATiE i' SAlG H R TR R ITH
REE A & i-&?—ii]}kf“'ﬁ;‘ » 11 RMF & 472 $HRE % I’E‘/,,a-i,
- B HE :bg fie. BPN KIEPIFTERE £ & 430
AL 0 Bfe 2 Top-N fde g o
=rwgo | 2007 é‘i"?i‘r‘?:* XN Ap ¥k | 8 *‘*Eﬁﬁ%‘r‘ﬁﬁfwﬁv"BPN;i
A A E R 2T Tl RS L E S 22
\"T'li’fi—\‘?ﬁ‘/? r,/-’f'l—'ﬁ?—-}-
RO dp iR Y i dpd TR E
B TEp SRy o
EARUS [EJe
CEE B PR =ES NG
Chang 2006 | Application of back- o BPN &k 4 477gp] 1983 1 1993 =
& propagation networks in | B} Fono #rr s R iE 93.82% 0 F]
Chao debris flow prediction. 1% BPN kIgpl #ing 4o
[DALF SR Sl £ Ll A
Huang 2007 | Residual life predictions for | 1% SOM X HgB~ih ki3 it cn 55 »
et al ball bearings based on | & BPN KIERIsh-Ka 4y * 2
self-organizing map and back | # % i o
propagation neural network
methods.
Lee 2008 | Back-propagation neural | ™4 & #eh o ¥ BT TR T 0 I
network for the prediction of | BPN i& {7 gz B jUp g ip - ¥ & %
the short-term storm surge in | 1-6 -] pF 3 B B B b F X chge & /2
Taichung harbor, Taiwan. & oo
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o~ LA

=
=
=&

] 2-5 BPN % 5 % 7]

(FR &k BecpseEf > 2003)

BPN =7 & /% 'H},%«&r"r :
| E'L-?-:%?J)\ AR ﬁjﬁ]m NS K f'ﬁ%]ﬂ'néi E'V/”’@?Ji".fﬁ U
2(3) 2 En RSN (4) eFPE

Yj:f(zvvijxi_‘gi) (3)
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i

BRI A A g i) m@,] 2B

S 5 - BEAERMESHEC
%])x%gi;a%\;l 4 deAe % mﬁ:fj‘t]m@])\ MEL S
A EBELE A PSR R R A

PRE o M A A AR R E

\/‘

m

A e R 0 X

(4)

;v (5) "% ﬁ%ﬁf‘ﬁ% dr g A g L R

&

P REE Y P ho

’Ti?“gﬁj ER 'E‘@J A g2 E”Fi‘?‘%] i

YRR e ] B A 2 el

~3(6) MERE (7)e

4, 5?5’59’?14’4}%3

(5)

(6)
(7)

7L ;

B r=

e

I R RE T A o 7 T e R

PR ]



HAL KRR

HAH2 FREAIAFLAEREEERE

A3 TR EFR DR LW

HAA R PR

HAS FhELgrE

HAE AHELELBHEREENE

HAT HEET DG R FRA RIS I F T MDA
HA8 FETE T EIRREBLERR FAR B RED RO FTRY I

% 3

BPN #4 {7 e A2 4™ ] 2-6 #757 o
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@
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SR RE S RN

=X
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Bl 2-6 BPN # {7 i1 #2. 1]
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2.2.2 SVM

SVM & - s R LRt cho i@ 2 > FUA G Fehd AR OF
#L(Shimaetal., 2004 )- SVM &_d suz- & 3 58 24 (Statistical Learning Theory )
A A kB Y FE o K b w4 % % (Simple Vector Classifiers) » i%
B B 5 AT @ & %8 B (Hyperplane Classifiers) » & {é 4 #72 2 £ #F» £ 4

® (‘Support Vector Classifiers) (& -k % 4 »2004)- p Vapnik (1995)

T

£ 8 )]* b G EA Y (Machine Learning ) #7743 P o f& 5
sh- &= 2 (L& %5 2006)

B oo SVM Ji* ihge [F 25 % A i > Shinetal. (2005) ~ &+ #3127 SVM
B o4e B4 &R A 73R (financial time-series forecasting) ~ 74 =
(marketing) ~ @t ¥ 2 £:=% (estimating manufacturing yields) ~ < i &
#¢ (text categorization ) ~ * ¥% 3% %14 ;p] (face detection using image) ~ = &
a5 (hand written digit recognition ) 12 % F & %7 (medical diagnosis ) - &

7rEEIE — e ¢ SVM ﬁﬂ#ﬁ?ﬁév‘/ﬁ*k v Aok 2-5 o o

SVM #- BANSRFEV 2RO EEY S 2 > AL L L/ - BF
A Az g (separating hyperplane) % % fg = fast % 87 g s ani il > Kjz
AR LR AL o p V. Vapnik (1995) #4118 > et B & > & G
MR S BEY S o A SYM A 2 A H T K A0T
X, - Beg o * NEiAFELFTRAFHE xeRY > 1=123,..m -
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BIp2 pk
23 | 2005 | Support Vector Machines 4 | 4% 21— fE37en TE L 4p MR £
ETHATE T T AR | 2 2 HEET L, {7 SVM mw.i
DREESE A > A B kA A ReipEL s k&
B diph B ;J_E, o
FAF (2005 | Ao B AMAPET A | ¥ B4 BT SYM & SVR
FIRRIZ T R R AT - 2 b
286w E R IFAEF T SVM &
SVR B* 4P+ F R 7|5 R 2 7
F o
Jrmg (2006 | A A4 B2 Y 2 (B -BTEREERTT ) 2k

s 2 T %
B E2 A L

$ v SVM Ak fodei -

B2 ER A ko

RS ;Fﬂ%

ELE R | F L =7 i

Shima 2004 | SVM-based feature selection | #& i — f& A " SVM i ficft & =

et al. of latent semantic features. Z o RIEEROLSI B EE R

A B o

Shin 2005 | An application of support | #% SVM J&* *tpL & 3P| ¥ AF csc

etal. vector machines in| st > ¥ o BPN & j& ot i o
bankruptcy prediction model.

Lee 2007 | Application of support vector @ * SVM 3tix A R ER R AR
machines to corporate credit | + > I % FH{ L 7 RP 4 2 FE D
rating prediction. ke > 5164 MDA ~ CBR 2 BPN

[0 B
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frilg i
¥ % "

2
0 BT AL A
FaeRAsRT
AP s wiAT
bsRiE

fo-1 3 B3 g e

f:RY {1}

o L £ 48 6

ST B BT (41

)o@ ARERIL > LA A S RFHREY > BI- BRI 0 #

F'Bj\,’fk.lmﬂ ﬁ‘P’_"‘%‘ ?plu\iké'l[_ﬁ 7-&(7—[];5;]2_7 ’:"—i——/-‘F o
et g X % AR (8)

W-X+b=0 (8)

=1
(\s
e
9
|l

o

prpEA P S f RIE 2 (9) FE - LREETHME T ik

f(X)=w-x+b (9)

- ekl ggnl o 5 F(X)>0 > R ’P;é_g*n‘—'&ff Fatl; #f(x)<0 >
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A 4

Bl 2-7 42T % 7 & B

(FH KR ¢ 3 ecp 4h 252 > 2006)

drwiehenw itz e &3 AN F o A Eap Rl 3
TfRAEROFPE B - BEEEORAL TG > RES AT PR
g T oS4 R B3R (Margin) e @ L 3 B8 aug 82 4o
1. 2 &%sArTeamd@hidied > 2w dr+l g fo-1l SRR T &

—,1»

&

7/

B EFEME 0 P LT AL R T iR 2
X'-w+b>+1 for y =+1 (10)
X' -w+b<-1 for y =-1 (11)
AN (10) ot (1) 7EF TN (12):
y,(X -w+b)-1>0 Vi (12)

4 (10) fe (11) 740> d*=d == » ARl % 5 =

= o FAPEE K
Jwi Jwi
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BAERE > QARSI

(u
T
34
F_&
i
2
L

(12) ¥ > ¥} 5- B BX T URERS 2> pEITEX 2 2 H
(supportvector) 4@ 2-8 > T LB < ERA M ZE L B -
A : 2
Margin = —
Wi
Support
Vector
Support
Vector  w|
wW-X+b=+1
>
F2-8 bt i %2 Lo £7 4
(FH KRB Bezp 5 -KFTE L > 2004)
A2 Gy FREF AR > F A PR 2st] (Radial Basis
Function, RBF) +:.< & #k (Kernel Function) » 42> 3% (13) -
2
k(% %;) =exp(-7|x - y;|) (13)
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2.2.3 A-Fu+

RS el - RN LR rE N o SERSE IR S F TR R Y
b B AR SR AT (Leeetal.,, 2007)> = BPN 2 SVM % i+ %
BT o ARAAERTREEREER > ¢ 77 - BT (Root) ~ # ik
&2 (Node) 17 2 BB A (Leaf) & i & 2281k 4 F - & 42 (Attribute)
( Kumar et al., 2008) - = — B £ AHI DI RHE ea £ > f]&ilé * F - AN
R A AR RRET A A2 F R AR A ST RS Y il R R (X

H 80 2004)c ke IR - RN Y L RATO M 2 ok 26 4

AR AU BER TR S AHNS S 2 BEEAR AL R AN
Y ACELS IR Soerl SIS T SR L T
& 2L (Internal Node) 3 % Blteniplzd » @ 4 34 (Branch) & 4 35 &4
ek o B St E &8 (Leaf Node) & 55w o § — & Tl » 423K
0 kPR E AR B4+ &8k (Child Node) fFi > Beis A 811 & et
E & B S5 FIE & sE s o AIIRE » o RS T & s 0 ok
g S AL B A SR o 4o B] 2-9 #Pon e

AR AR B E R > F Lehy ID3 ~ C4.5 ~ CART (Classification
and Regression Tree ) 2 CHAID ( Chi-square Automatic Interaction Detector )
ot ATy P NP ATR * auF B2 AR 5 CA5F B 2 C4.5 Ed Quinlan
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+

* 2= [EJ% SBLIES
P 2 e
GER B R SEN K
HER 2003 | A RAFRE TR F ALK | JUF A S MG AR 2
2 %“Q%”én‘mf:@?’%mﬂ fi—mw#&
MPRECFE NI FEAEEH
%’i“%iq’ °
FIRW 2006 | M AKAHA4 S# 3 1% | S SRR EEMnsis
FEE S P PR SRR T HEET A2 DRATR S
il iﬁ”a‘%l FmaRLp o R E
£5 0 HE R ErRp T 2 .
A5 | 2006 | A RATE B RS S8 | O RARE 2 R IERIECR > © i
& F AT E B E R WA F o ATHEG o R T E
F AR i I S A S 22
[ I o i JEA S = A
EARUS [EJe
Fik | BE | F ;i
Wu 2006 | An effective application of - R RS S K A
et al decision tree to stock trading. | % & #A >k e
Tso 2007 | Predicting electricity energy PR RF A AT A WRTE A SRR
& consumption: A comparison | = %;é_a, fo f FEFER 0 E > Tt H
Yau of  regression  analysis, | &% °
decision tree and neural
networks.
Lee 2007 | A prediction model for | & :¥45 41 R BE E A Fi#ﬂ PR F3
et al. success of services in|d4FfEo AU F A AT I F AR

e-commerce using decision
tree: attitude
towards online service.

E-customer’s

wm B JJ@E z \éﬁ\‘%‘]ﬁ& b PR A% 5 E_gg{m
TR -
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B 2-9 i ¥ EHk B

(FH KR B2cp 2k > 2003)

(1993) #xie ID3 jFE @ kens % @@ s 22 » cd ID3 &2
BB B B R S ek e s L i 3 2 45 L L BB ETERI S W AR

B 2. 73 BFEDIFRIF T AR Y 3 S 2 BT BRG4GB

CASAI* cruag M liciE m 22 A RFTHRE RREEHEAHE S |
Pl BFFES BHYEET e g8 fL2 4 3gk (Cutpoint) o #-F

BABEA BIA LA BREL S A NS AR R

}iﬁ

Bois s aaE? > PR G AR BREAS BB TR BEREHEOT

Fk N % 4 B o
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AR KARE R AT
1. X T334 2. (RootNode) Co ppE#rs 'R A ¥ B CH 2 B & o &
CH i &4 Ea e — Bagnl > R AES 5 Comib RS > Risthy
A W o 4ok 3 R0 PRI - 4 o
2. #YHCHirg L EHFEEC) > 2 dea s (14) -
E(C):—; p, xlog, p, (14)

290 p =R apnl j et 2 [ (B & C it )

3 g b A NI B B P S BT 2 3 ERIEA 0 LA C
PR EAN S X E L AEL T ARMATEEA) > & FES
G(A) « +*8 25423t (15) o (16)-

E(A)=3()*E(C,) (15)
G(A)=E(C)-E(A) (16)
Y C AFREECY  ARbAF R d B AK
EQC) 4 # & EC 2 FE;
NS C2 b
S NIRRTy
4, EHFWENBA 2 FERE o B T H8C AR
5. 4 C 8T »22=3 §8.C ~C,~C,~~C_ (iE&k+ mBAsHHE
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B ) RpRA R /fg,]vjt,:xz,.c' Pt AFRFIE LT RS2

6. #-F §BC o HPEH I L HFH T o
F AR T T A E - R T

LA &l % - B3 & hene EAURN - BATS o

i

N
¥
~=h
‘—— \
)

FIeBILT IO e 3 e

w
¥
~=h
‘.., \
_;a\
"=

L7 R

s )

—\

L
-

FoRRAE R st o s = 2 2 & hi(Fully Grown Tree) -

RO Y R ERITL AR AR IFNVRTEY T g
223 (Noise) 254 @ (Outlier) 7 5 H R4 SFHRP B ¥ 4538 Ft 3

25T (Prune) & 7 > @ A XAt SR L RRiTF mapkw s
§ A i i
C4.5 %5 2 cnig T8 = J5 97 & 4325 (Predicated Error Rate) =
B EARATE B e FE R ESF A PRET RO FES > R
LT TR s IS o B B e i B KR AR 4 ’I}{ T
G b RRES I X T A BRI U E SRR R H 4
W oo FARATOE B2 FF B AT WA R A aF A B d RTeni & gk
R AT R S0 R A AR T TN 2R ATOE S8R S 5 AT
FE SR FFREFFRF RAF AT REFEF W IIET R AP A
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3
e
: i
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2.3 AR HR

w2 i F 2 (Information Retrieval ) shfp B A7 7 ¢ > i F 133 X
REAFR2 R E - BRI RET ARG - Bk (Feature) o itk
2 » LA 2 V5 BiEihs AR Facs & (Feature Space ) (Hao et al.,
2007) gt b > v BEEAT L AREF WS A U E B
PESe B (P4 FE & M5 2005) 37 fRASHRPEIE T U
* a.)iﬂ'ﬁ,ﬁh ( Dimensionality Reduction) == j# - & ‘{ﬁ,}é‘ 3 5 & IR}

¥ A & P HcE P~ (Feature Selection) 2 M HgP~ (Feature Extraction)

(Jainetal., 2000 ) -

2.3 1 FHEP
PHCEP L & KR F? PR R o G- BATF R B
K& RbnndF e &0 373 B9 AR BT hic ki R 0 F L
=23 @ g ¥ P2 (Sequential Forward Selection, SFS) ~ i 5 v {5 3% B~
2 (Sequential Backward Selection, SBS) ~ iz & 4% ;2 ( Exhaustive Search )
%27% (Jainetal.,2000)c AF7 7 i * cnfFHGE P 2 Sl e DiERE o
BFewERZE > AR PR EE SR BT - DY
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Boie &Pl BB S A bo— PSR BRI IR e ki

EL (Fﬁﬂé%ﬁ »2006) - B w3 *“pg?‘“&‘r Bl 7% ~ iR WT R A g
TR % > @ (Su & Yang, 2008 ; Sugumaran et al., 2007 ; Liu & Zheng, 2006 ;
Selamat & Omatu, 2004 ) o &~ < FIE RPN ¢F i HHGEB-2 4P M < 1§Je » o

2-7 #57 o

232 R

B e 0 RS B R B 8 B R - B R R
ETI B L FEAITT B LY 0 B2 RF RAEAGDAER > F Leho 2
3 A= & & 45% (Principal Component Analysis, PCA) ~ fih 2 = & & 472
( Independent Component Analysis, ICA) ~ %< 4 = & & 4772 ( Kernel
Principal Component Analysis, KPCA) 2 %2 LSI % = ;2 (Jainetal., 2000) -

T PR 2 5 PCANICAMZ LSIE =472 o

1. PCA

PCA 5 & ~477 eh— f8> ;2 » d Pearson 7 1901 & #74] > & ¥ d
Hotelling 1245 Pearson 2. 3234 #7474 eh— % 332 % o o4~ Pearson 2. # 3
FhpazFegaitsi? » B FEaREE T » @ Hotelling pd
Rk pehRach &0 > B R p B hA A Rlp o 2 p R
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% 2-T BIp *PVg

P 2 e
FLRE |FE L e FLHA
HEcEm 2003 | A SRR G FHCED | UEAH SRR RIED 32D 3§
BT IT L F i RRFER | A LR RS g % Sl > E
(AR TR =y g LR B AR BRI PR
BE O ONUPI S REELEEG AR
epk bR 2 o
Fﬁﬂé%ﬁ 2006 | FALFE R B AR G AR | R FTRFB HEL B K
AR G2 BT P IR B R Tk
AR b 0 2 L R K A
ARG AB G A Ze g F B
X~ AT~ AodT A o
AR }}%
FLE |PFE | L FrEa
Su 2008 | Feature selection for the | ™ & & BPTETE &) > A% 5 g B~
& SVM: An application to| k-2 & &€ & cFjic> £ 11 SVM i
Yang hypertension diagnosis. {7 A BEAE P o
Liu 2006 | FS_SFS Anovel feature | fI * — fé et 2 chgF i B~ 2 —
& selection method for support | FS_SFS # iz SVM ki {7 &~ 5535 ] -
Zheng vector machines.
Selamat | 2004 | Web page feature selection | £ J| * 3% #xiZ B~ 3 B~ & 4p B ch 3%
& and classification using | #c o £ S EEA SR KRB FTATR R R
Omatu neural networks. VAR~
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+iE Rde p S Hne T T A3 RPEA (F20a > 2006 ) o
L AT 2. A B P e A R B p ¥ REfEF R A
CRES I SR

—}J.r‘

LG o P BRI A

( Fortuna & Capson, 2004 ; ¥ 2846 » 2006 ; 3 22 » 2002) « & 2 FF1@

B B2 PCA 2 2 ICA s AR RBEFT 3 ?}’?c v e 2-8 1o o

2. 1ICA

B ICA P 5 & - BRI A T 7 ICA E_4038 =

’ %bjﬁg’_é ™A M

Z2_ B engist fp ikt (Statistical Dependence) "% I & i€ » 7r & & = 4 27
bz ) e 2 d N R R TOR A A B

¥R PSP E (4557555 2001) ¢ ICA B % 3F § 2558

N AZ 3 E -

sk

v
i/

-

A
i B3 PCA 1 2 |CA shE P “HAp A 7

Pt R RIL A B -
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FREE [ 2006 | 74D R A AS45E L A#H2 | B A2 PCA L AH e EEELp B
A SRR Flg koo - RAavE 2 A

lJ}:{T ,:% éfu °

44 (2007 |t B A AT HEE | P i BB - B RE i
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V=R KX Sy
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FLE |PFE | FrEa

Ture 2007 | Comparison of dimension | ** # @& %L PCA £ GPCA-~PCA-NN %

et al reduction methods using | NLPCA-NN z & = j &= 52 o
patient satisfaction data

Ekenel 2004 | Feature selection in the | #F31 ICA 2 PCA fig3Ryseanfi *

& independent component | = 3z o

Sankur subspace for face recognition

Fortuna | 2004 | Improved support vector | % PCA 2 ICA ki3 s s #ic

& classification using PCA and | :x & SVM 2 853 R 5 o

Capson ICA feature space
modification
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¥ & i Fr it o ¥t Deerwester et al. (1990) #& ) LSI = 2 » ke + it
AR AL (5 155 0 1997) 0 gt #h 5 LS|4 i e 5 A TR R AL (8 F
% 5 2006) °

L FAL P - BRAT CER AR aid 2 N o LSI HE
¥ 7 B #7) (Vector Space Model ) enfk # > & 124 B & & fZ(Singular Value
Decomposition, SVD ) 1= 2 > ¥R A i@ g fos T UG L ahk B4
(Concept) # 71 » 45| Z FAR » BApM e i 2 = T RE - 42> 102

AFMRAEY R HF LN (X175 19975 8 F ¥ 0 2006) 0 A2 %

BT - RPN R LSHAp M ST ] 2 p o Aok 2:9 47 o

BT AR Y BRI 1 T R T A
1. SOM £A1* Fofl k& iy » frfes £ > hpr S TI D Ap A 0 F T
AR 0 Ui A Rl TA G p B TR
kaprivERATAER R~ 3 HWR* ARIGAEL S F 0 405 w5
L
2.BPN ~ SVM 2 -t > 3888 & % koA g 2 SRRl ek fis > Bt AR R
MREEABEORT Y B ) o MR B A X R g 2 R o
3. MFME AN PR e £ FAEL o LB e Tt g F
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AR I SPAN S 9 YR RREEL AR R R D
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R 2006 | BELFEA A At Fe [ i pwau- e 2R
YRS N BB G L BT BP0
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BT AL o
EI /Fﬁe
| R P - 1A
Gao 2005 | Clustered SVD strategies in | 7 &3t SVD e~ £ % [ {2 chF L
& latent semantic indexing. BTk A b Fpt i Ak g
Zhang S EF R OTA AL B S B
R -}1 {7 SVD -
Husbands 2005 | Term norm distribution and | 7 % F & 2 - B < R 2
et al. its effects on Latent Semantic | # ¢ - ¥ ¥ € &~ F R B R chs
Indexing. fle b o RISELBH 2o
Kontostathis | 2006 | A framework for | /i % - B3 il ¥ kpy % LSI
& understanding Latent | &40F 11 2 # 2 g * + ehsiak o
Pottenger Semantic Indexing (LSI)
performance.
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3.6.1 IFpuEB
PHCEP W AR S - AR a0 2 K2 vi- BB Ay

- BEE RS- B o - A FHRERORENIT UL LG =

% {7 e ¢ 445 (Wrapper) ~ i (Filter) 2 % 4¢i¢ (Embedded ) (Su

& Yang) »
T - AT B LB ACER S B ¥ - PR AT FERIHER kP

FA R LB BES BRI Y VRTRD ARRTH L FR

BB R E BB BEF R DR - RLEVYRTREL AR TR
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R
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HA 3 BEHR2TVHFENLL o

FIb o A IR I E R AL > d B B ondd A b T A SR
BEH LR DBACEF AR B H S e B B P E R feh
oD 50k o BHCEP-T L BlAoT B 3-5 97w o AP E R ALY 5 17 )

Attribute 5 e € 8 5 &% - RAPCE L 7 Attribute 2 2 $pc i ¥ - Bk

iE P

VR RS FHGE e

Attribute 1 |Attribute 2 | Attribute 3 | Attribute 4 | Attribute 5 | | Class ” Attribute 5| Attribute 2 Class

01| 0/02] 0| 01 = o001 00L 1| =
T 1001 0.02

03| 0| 0| 0|01 2 2 | ¥

ol 04| ol o| o0 3 0.04 0.01] 3 BPN
o/ o|lo03/02] 02 E> 0.01] 0.02] 2 E> SVM
0ol 03] ol o| o0 3 0.09| 0.03 | 3 g
o/l ol ol o041 0.01] 0.06 | 1

04 o/ o|o1| o3 0.04 0.07| 3

0| o0/03] o] 02 0.03 0.09 | 2

B 3-5 FHE BT & B
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3.6.2 BisfEn

1. PCA* 22 2%
PCA 2 A &P EFF R SED OREEFRAFTHY <N

RECAPELHEETRG 25 ML REE T S Sle g Rl 7o

P 2ZRPEEFEEE NP RAFTHR? 2% - PCA 07 22 7‘5,%%

T (F2R% > 2006) :

HAL F1* Z-score > ¥ do S BRI o

B2 RPiE Fhc ik Gl T3 EAp M hlced .

HA3 FEFHEE Pl £ o

TEA o fF - BACE S FC BACEE B o

She

H A P

HAS R ESRSLFRRTE AFTT

HFE EFALAL > TTEFHRLTHEREER L RF AT
PCA 7 & Bl4-T Bl 3-6 #7177 » h4p4e'td » 3 7 BHMEE » 54 PCA

3Bz 15 NP ERRTA A PCL A Y - B PC2 N4 % - Bk

B I A EnPCAEL > TR AR ALT BRHEENTE T ORAEL o
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) REE S35 A

PCA+E
Attribute 1 | Attribute 2 | Attribute 3 | Attribute 4 | Attribute 5 | | Class @ PC1 PC2 Class
0.1 002 0 01| 001001 1]~
0.3 0 0| 0] 01 2 f 001 002 |2 7
0| 04 0| O 0 3 0.04/ 0.01 | 3 BPN
0 0| 03] 0.2 0] 2 :> 0.01| 0.02 | 2 :> SVM
0| 0.3 0| O 0 3 0.09) 0.03| 3 AR
0 0 0| 0041 001 006 1
0.4 0 0| 01 0 3 0.04/ 0.07 | 3
0 0| 0.3 0 0] 2 0.03| 0.09 || 2

B 3-6 PCA 7+ & Bl

2.ICA= 22 2%
ICA P ehE &3 4 2 ez gp k' 3 5o » )I»{:,w,,\»%;u,\i
B3 522 Ryp3éeik (2007) 877 > ICA B2 & 5 = Biide
4o T
H2 1 B %4 (Centering) #rxér‘ MEEHTIoE > R HETEHELE > F
YL e e AR o

K 2 Fatd 4 it (Whitening) o P e i¢ HdE 1S TR 0 gt 2 5
ZEAp Rt e

%2 3 2R £ (Demixing Matrix) » 4 &1 gyt 3 4 fb = e gL o

ICA 7+ & Bl4c™ Bl 3-7 #77% o Rip4EEd » 5 7 BHME 54 ICAK
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Fl# @ |CAEL > T AR R AT BHLEETE T RSB o

Fdp et ICA%E L

Attribute 1 |Attribute 2 | Attribute 3 | Attribute 4 | Attribute 5 | | Class

0.1 002 0 01

IC1 IC 2 Class

x 001 001 1 | »
T 1001 0.02

03| 0| 0| 0|01 2 2 | ¥

ol 04| ol o| o0 3 0.04 0.01] 3 BPN
o/ olo03/02] 02 E> 0.01] 0.02] 2 E> SVM
ol 03] ol o o0 3 0.09| 0.03 | 3 i
o/ ol ol o004 1 0.01] 0.06 | 1

04 o/ o]|o1| o3 0.04 0.07| 3

0| o0/03] o] 02 0.03 0.09 | 2

B 3-7 ICA+ i B

3.LSI * % 2 323
Ty ¥ VLN T is -, T A-F 2 THEame
Mo ERROFIIE o AR R R o Flt Deerwester et al. (1990)
DSl 2 RfRAT AR ZTo T E 2 F LRI AR h 2
2% SVD#¥-Rh@Ep-~Fv el s RRHIARKR e EFTF @
FRATY X G REFARM SRR - AT o A SFR BT B 3-8 MR
HAEL SRS KRRE > I - BARGFREDA wREL - B &
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BHRR IS A BT A SRR TR B 0 X8 K% 17 LS 3 v

rxr rxn

mxn mxr

Dimension Reduction

A =USV'

.
A U > Vi

L K x k kxn
mxn mxk

B 3-8 i f-* F v BELys s kanEm

(FR &R Becp ¥ 5% > 2006)
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A 4
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R GIo:);IIE:—LSI

Attribute 1 | Attribute 2 | Attribute 3 | Attribute 4 | Attribute 5 | | Class % Attribute 1'| Attribute 2' | | Class
0.1 0,02 0 01| & 001001 1
0.3 0 0| 0] 01 2 :E 0.01 0.02 | 2
0] 04 0] O 0] 3 0.04/ 0.01 | 3
0 0| 03] 0.2 0] 2 :> 0.01| 0.02 | 2
0| 0.3 0| O 0 3 0.09) 0.03| 3
0 0 0] 0041 0.01| 0.06 |1
0.4 0 0] 01 0] 3 0.04/ 0.07 || 3
0 0| 0.3 0 0] 2 0.03| 0.09 || 2

@ 3-10 Global-LSI 7+ &, Bl
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3-12 #5577 o 4eaEE P > 5 7 BHME 0 45 d Local-LSI g2 18 >

i F 7= 4 Atrribute 1'1 £ % — FFiciE > Atrribute 2' i £ % - HpciE o

=4
4;

Fe A e g [ES $}§77"LT BRI E AT A T R 4B o

BT R R SR e TR SRR > AT O e S R A

T J ke IR TR A SRR AR -

64



HEELA 2

\“‘“‘-—1

A 4

S 9 Sf

C

4%

i3

)
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R EE LA

Attribute 1 Attribute 2 Attribute 3 Attribute 4 Attribute 5 Class
0.1 0 0.2 0 0 1
0 0 0 0 04 1
Attribute 1 Attribute 2 Attribute 3 Attribute 4 Attribute 5 Class

0.3 0 0 0 01 2
0 0 03 0.2 0 2

0 0 03 0 0 2
Attribute 1 Attribute 2 Attribute 3 Attribute 4 Attribute 5 Class

0 04 0 0 0

0 03 0 0 0

0.4 0 0 01 0

Igip

Local-LSI
sl
Attribute 1'| Attribute 2' | | Class
0.02/ 0.01] 1
0.04] 0.05] 1
Attribute 1'| Attribute 2' | | Class
0.07] 0.01| 2
0.05/ 0.03| 2
0.01] 0.06 | 2
Attribute 1' | Attribute 2' Class
0.02 | 0.05 3
0.01 |0.07 3
0.03 | 0.02 3

B 3-12 Local-LSI 7+ % B
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53.13%
24.38%
22.49%

Fold 2

52.50%
24.38%
23.12%

Fold 3

53.13%
25.00%
21.87%

Fold 4
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24.38%
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o 82.50% 8.10%
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20.00% WGM\’R? 50%
60.00% —o— ASTAIERER
40.00% - PR
20.00%
4.68% mspo—— ° 510%
OOO% - U0 n o 0 0
BPN SVM st il

Bl 4-4 BPN ~ SVM % - § a2 A 5550 8] % 1L

§ 4 414 2 F 447 B hes %5 B FOR B2 R L RE S T H0s o B

AN

BL 23Rt A S 0 SVM T35 gp g 90.00% i3t BPN 2o T 355 fr
87.50% > I ¥ WA RTZ B iE & RS 82.50% o 1 T ISFE R R 7‘?1 ,
SVM 5 =43 i2% 2 522 Bt 5 BPN B8 5 K M- b prflr > 20
s REHEE L > F R BPN 2 SVM B £ % 4 500%7 7 » ¥ 4 f2 i

R IINTIETERII RS L AR g S 2 0 A R A LA R

80



Ko Fpt jj»;u.l 5;;;{ P
BPN 2 iR #0017 SVM it (7 A AT & A i RIT1aE & i) §

oA B s

81



4.4 BB HR

PRI T RS R AP R BRI DS E REF A

S ErL PR R HE B KGR (o

441 Bl

AR & o AP LSI-PCA 22 ICA kg7 o H¢ » LS|

x 4k % Global-LSI 22 Local-LSI » & /g 3 ? » B 2 e
HiEP-k=1-2~3-4-5~10-15-20~25% 30-

T 5 & 4-15~4-17 &2 ] 4-5~4-7 > 5 L3 {7 Global-LSI > £ 34 7 & #g 75 P
25 4 4-18 22 B 4-8> 5 A3 {7 Global-LSI> £ 4 {7 & 8570 Rl 2. S % v o
4 4-19~4-21 ¥ ) 4-9~4-11 5 £ 3 (7 Local-LSI » £ #4 17 4 Zgsgpl = 2 » 4
4-22 22 B 4-12 % Local-LSI % £ 34 7 Local-LSI » £ % 7 & s Fpp| 2. B % v
f o % 4-23~4-25 22 [§] 4-13~4-15 : A 7 PCA» L R 72 8g3p B> 2 » £
4-26 1B 4-16 % A3 (7 PCA > L # (7 A SRl B % o & 4-27~4-29
B 4-17~4-19 5 5 A3 7 ICA» R R LR 2 > & 4-30 2§ 4-20

AT ICA R 7 A REIERIZ S5 o

82



Kk
Fold 1 92.50% 5
Fold 2 97.50% 4
Fold 3 95.00% 5
Fold 4 95.00% 2
Fold 5 87.50% 1
= 93.50% 3.4
iz 3.79%
Global-LSI + BPN.Z 43 JE FE I TE AR
100.00%
95.00% —T //\\ _
90.00% N /)\ /\\ - —
—— Foldl
85.00% : /\ o fold2
Fold3
Fold4
80.00% \/ —— Fold5
75.00% F—
70.00%
1 2 3 4 5 10 | 15 | 20 | 25 | 30
Fold1 [80.00%|90.00%(87.50%(90.00%(92.50%90.00%|87.50%|92.50%(85.00%(85.00%
Fold2 [95.00%|92.50%(92.50%(97.50%(92.50%90.00%|85.00%(85.00%(87.50%(90.00%
Fold3 [75.00%|85.00%(85.00%(92.50%(95.00%/95.00%|90.00%|87.50%(87.50%|87.50%
Fold4 [87.50%|95.00%(95.00%(95.00%(95.00%(90.00%|92.50%|95.00%(95.00%(87.50%
Fold5 [87.50%|85.00%|87.50%(82.50%|82.50%87.50%|80.00%|77.50%(85.00%|82.50%
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Global-LSl + SVM %4 #g5g B &+ /2 ¥ k
Fold 1 92.50% 3
Fold 2 97.50% 4
Fold 3 97.50% 2
Fold 4 95.00% 2
Fold 5 97.50% 3
e 96.00% 2.8
L 2.24%
Global-LSI + SVM 2 73 AT I IE R
100.00%
n
95.00%
90.00% \
//v \\ /\ —— Foldl
85.00% / \ - e Fold)
/
/ \ Fold3
80.00% ¥ - Fold4
’ —*— Fold5
75.00% — A4 \\—
70.00% —
65.00%
Pl 2 | 3 |4 | s [1w0] 15 ]2 |25 |3
Fold 1 [80.009%(90.00%[92.50%|92.50%(80.00%[77.50%72.50%[77.50%|75.00%72.50%
Fold2 92.509%(92.50%{90.00%|97.509%]90.00%[85.00%|85.00%[87.50%|80.00%85.00%
Fold3 [75.00%(97.50%{92.50%|97.50%[75.00%{75.00%{17.50%(17.50%12.50%{10.00%
Fold4 [77.50%[95.00%{92.50%|87.50%[85.00%[30.00%(77.509%(75.00%17.50%75.00%
Folds [80.009%]95.00%(97.50%87.509%(80.00%(80.00%]80.00%|85.00% |82.50%85.00%
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Global-LSI + 4 5 A %55 ) & 7 k
Fold 1 90.00% 3
Fold 2 97.50% 3
Fold 3 95.00% 4
Fold 4 87.50% 5
Fold 5 80.00% 15
ik 90.00% 54
Ll 6.85%

Global-LSI + A 5RME ~ Sy Fa TR IE R

100.00%

95.00%
90.00%

85.00% 4///\\ S _
\ —— Fold1

80.00% — WA
/ \ —=— Fold2
75.00% x ol

70.00% b

65.00%

60.00% |

55.00%

50.00%
1 2 3 4 5 10 15 20 25 30

Fold1 [85.00%|87.50%(90.00%|87.50%|80.00%(85.00%|85.00%|72.50%]|70.00%|(72.50%
Fold? 85.00%|87.50%|(97.50%|(97.50%|85.00%(80.00%|80.00%|80.00%|82.50%|(82.50%
Fold3 [77.50%|87.50%|92.50%|95.00%|67.50%(55.00%|60.00%|60.00%|55.00%(60.00%
Fold4 [80.00%|87.50%|85.00%|82.50%|77.50%(85.00%|82.50%|82.50%]|85.00%|(85.00%
Fold5 [70.00%[75.00%|75.00%|75.00%|70.00%{70.00%|80.00%|80.00%]75.00%|77.50%

Bl 4-7 Global-LSI + A& % #f 2 4 577 p| * F/& F
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% 4-18 £ 44 {7 GlobalL

L 32TE P FE S LSS T ek K
Global-LSI + BPN 93.50% 3.79% 3.4
Global-LSI + SVM 96.00% 2.24% 2.8
Global-LSI +;4- § K+ 90.00% 6.85% 5.4
S AT Global-LSI &8 7o FATEN 2 45 B LLER
120.00%
100.00% —varaTaYs
537507 T —90.00%
80.00%
NI N S
60.00% - $fﬁf§/ﬁﬂfﬁﬁ+
——
40.00%
20.00%
Yora A 4. 3
OOO% .A_)_’;Lg () I +/uv,1 1 6 85%

BPN (K=3.4) SVM (K =2.8) HRAE (K=54)
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Fold 1 95.00% 3
Fold 2 80.00% 3
Fold 3 95.00% 5
Fold 4 95.00% 3
Fold 5 97.50% 5
I 5 92.50% 3.8
L 7.07%
Local-LSI + BPN > Sy JEFE R TE RS
100.00%
95.00% /= ‘/s \\
85.00% \ / \ / —e— Foldl
// \A —=— Fold2
80.00% 5 > Fold3
// \ / \ Fold4
75.00% \ / —»— Fold5
70.00% —= j /\\ -
65.00% \./
60.00%
1 2 3 4 5 10 | 15 | 20 | 25 | 30
Fold1 [72.50%72.50%(95.00%(95.00%(95.00%(80.00%(92.50%/80.00%|82.50%(70.00%
Fold? [75.00%/72.50%(80.00%(77.50%(77.50%(75.00%|67.50%|72.50%|62.50%(70.00%
Fold3 [75.00%/75.00%(90.00%(87.50%(95.00%(85.00%|87.50%|87.50%|85.00%(70.00%
Fold4 [70.00%70.00%(95.009%(95.009%(90.00%(87.509%(92.50%/95.00%|90.00%|80.00%
Folds [70.00%70.00%(95.00%(95.009%(97.50%(92.50%(65.00%/92.50%|80.00%|87.50%

B 4-9 Local-LSI + BPN 2z 4 #g5g jp| &+ 7z ¥
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Z_ Jo ‘JK‘F-";F" ;EIJJ‘E Fé:
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Local-LSI + SVM 4 #g 3¢ ;| I Fx & k
Fold 1 100.00% 2
Fold 2 90.00% 4
Fold 3 100.00% 2
Fold 4 100.00% 2
Fold 5 97.50% 2
T2 97.50% 2.4
L 4.33%
Local-LSI + SVM 2 /- EFE I TERER
100.00%
95.00% —
90.00% :
A —— Fold1
\ /\\ Fold3
80.00% Fold4
\/ —— Fold5
75.00% - \ /
70.00% v
65.00%
1 2 3 4 5 10 15 20 25 30
Fold1 [97.50%| 100.00{100.00 [97.50%|92.50%|90.00%|92.50%(92.50%92.50%92.50%
Fold2 [72.50%(72.50%|80.00%[90.00%|75.00%|85.00%|82.50%(67.50%|80.00%|75.00%
Fold3[95.00%|100.00(97.50%[95.00%|87.50%|90.00%|85.00%(85.00%|85.00%|85.00%
Fold4 [97.50%| 100.00{100.00 [97.50%|95.00%|92.50%|90.00%(95.00%92.50%(92.50%
Fold5(92.50%(97.50%97.50%(97.50%(97.50%|95.00%|95.00%(95.00%(95.00%|95.00%

Bl 4-1

0 Local-LSI + SVM z_ & 53 | & Fa 5
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% 4-21

Local-LSI 2 SRR P I FE

=
Local-LSI + 4 ¥ #t4 #g3p R & Fx k
Fold 1 100.00% 15
Fold 2 82.50% 10
Fold 3 97.50%
Fold 4 100.00%
Fold 5 97.50%
= 95.50% 6.8
iz 7.37%
Local-LSI + JASRME 2 53 JATE NI IERER
100.00% / *
95.00% _//_ _>/\- :
90.00%
—e— Fold1
/\ Fold3
80.00% Fold4
'\/ \/ \ —=— Fold>
75.00% /
70.00%
65.00%

1 2 3 4 5 10 15 20 25 30
Fold1195.00%|97.50%|97.50%|97.50%|92.50%|92.50%| 100.00 [ 100.00 |97.50%|97.50%
Fold2(77.50%|75.00%|80.00%|80.00%]|75.00%|82.50%{70.00%|67.50%|72.50%|75.00%
Fold3195.00%[97.50%(97.50%]97.50%|90.00%]|90.00%{90.00%(90.00%(92.50%]|92.50%

Fold4 197.50%(100.00 {100.00 |100.00197.509%|95.00%(95.00%(95.00%(97.50%|97.50%
Fold5192.50%[95.00%95.00%]95.00%|97.50%|95.00%(95.00%(95.00%(97.50%|97.50%

B 4-11 Local-LSI + ;&5 g 2. & 83 P e
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% 4-22 A 7 Local-k

L 32TE P FE S LSS T ek K
Local-LSI + BPN 92.50% 7.07% 3.8
Local-LSI + SVM 97.50% 4.33% 2.4
Local-LSI +;4 3 & 95.50% 7.37% 6.8
S TLocal-LSI & To TN 45 3R bhig
120.00%
100.00% o TS0 05507
80.00%
NI N S
60.00% —— $fﬁf§/ﬁUEE€ﬁ+
—=— AT
40.00%
20.00%
“707%—  a4330—= 1.37%
0.00% : —
BPN (K=3.8) SVM (K =24) Fkte (K=6.8)
B 4-12 134 17 Local-LSI 534 7~ 5532 B % vV i
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K

Fold 1 92.50% 25

Fold 2 90.00% 25

Fold 3 90.00% 20
Fold 4 87.50%
Fold 5 87.50%

T2 89.50% 16
i 2.09%

PCA + BPNZ S JE TR R

100.00%
95.00%
90.00% , /\-
/ —— Foldl
& '\><7 \ —=— Fold2
//
85.00% v Fold3
\./ Fold4
—»— Fold5
80.00% x \
75.00%
70.00%
4 5 10 15 20 25 30
Foldl| 75.00% | 80.00% | 90.00% | 87.50% | 85.00% | 92.50% | 90.00%
Fold2| 75.00% | 77.50% | 85.00% | 82.50% | 87.50% | 90.00% | 90.00%
Fold3| 72.50% | 75.00% | 87.50% | 85.00% | 90.00% | 80.00% | 87.50%
Foldd| 77.50% | 87.50% | 85.00% | 77.50% | 77.50% | 82.50% | 87.50%
FoldS| 80.00% | 80.00% | 87.50% | 87.50% | 87.50% | 87.50% | 75.00%

B 4-13 PCA+ BPN z 4 #g3p P& 7 5
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% 4-24 PCA+

AR N I Fi

PCA+ SVM 4 #53p| & #£ 5
Fold 1 92.50% 5
Fold 2 97.50% 20
Fold 3 85.00% 20
Fold 4 82.50% 30
Fold 5 87.50% 30
T2 89.00% 21
L 6.02%
PCA + SVM 2 73 $E TR R IE %
100.00%
95.00% //\\/
90.00% //\ - .
/\/ // —— Foldl
80.00% — | —=—TFold2
/ W Fold3
75.00% F— \/ Fold4
/ / —— Fold5
70.00% <
65.00% ->/
60.00%
55.00%
1 2 3 4 5 10 15 20 25 30
Fold1 [70.00%(82.50%|80.00%|87.50%|92.509%|90.00%(90.00%|90.00%[90.00%(92.50%
Fold2 |67.50%(65.00%|70.00%77.50%|72.50%|82.50%|85.00%|97.50%[90.00%|95.00%
Fold3 [75.00%(75.00%|80.00%80.00%|77.50%|85.00%|80.00%|85.00%[80.00%|30.00%
Fold4 |60.00%(67.50%|65.00%|67.50%|77.50%|80.00%|77.50%|80.00%77.50%|82.50%
Fold5 162.50%(65.00%|77.50%75.00%|80.00%|77.50%80.00%|87.50%|85.00%|87.50%

Bl 4-14 PCA+SVM 2z 2 #3ip| & /& %
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% 4-25 PCA+\kik

PCA + -5 HA SR Fx 5 k
Fold 1 87.50% 4
Fold 2 75.00% 15
Fold 3 90.00% 30
Fold 4 77.50% 20
Fold 5 80.00% 10
T 35 82.00% 15.8
L 6.47%
PCA + SRR 2~ sy SETEIERESR
100.00%
95.00%
90.00% —
85.00% » /\ /\v/\
/\ / \ N | [——Four
80.00% / —=— Fold2
/ x———x Fold3
75.00% 7 Fold4
A —=— FoldS5
70.00%
- /
65.00% — A
60.00%
55.00%
] 2 3 4 5 10 | 15 | 20 | 25 | 30
Fold1 [72.50%|85.00%|77.50%|87.50%|30.00%|77.50%|87.50%85.00%|87.50%|82.50%
Fold2 [67.50%(67.50%(72.50%65.00%(70.00%|72.50%|75.00%|65.00%|62.50%|60.00%
Fold3 [65.00%72.50%(72.50%|70.00%)|65.00%|80.00%|80.00%|87.50%(77.50%(90.00%
Fold4 67.50%[72.50%|72.50%|70.00%(72.50%]75.00%|70.00%(77.50%|77.50%77.50%
Folds5 [62.50%(65.00%(62.50%65.00%(65.00%|80.00%|75.00%|75.00%|77.50%|77.50%

Bl 4-15 PCA+ ¥4+ 2 A
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BRI FE




TRk K
PCA + BPN 89.50% 2.09% 16
PCA + SVM 89.00% 6.02% 21
PCA +i- { #t 82.00% 6.47% 15.8

SEHATPCA &7/ S E TR > 45 B L

100.00%

80.00% : ’ —e 20.00%

60.00% —— PHTHIERR

40.00% S 27

20.00%

0.00% e '
BPN (K=16) SVM (K =21) R (K=15.8)

Bl 4-16 £ 7 PCA 18 74 SRRl B % i

H¢ > B 4-13 PCA+BPN 2z 2 8 g3p Rt e - Bl¥ >3 2 k=1~ k=2

2 k=3 ¢hF M 0 £ F) 5 o BPN ey ¢ > k=12 3 » 2 Jzac e
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% 4-27 AR FE S
ICA+ BPN 4 #g5gp| * 7z k
Fold 1 67.50% 30
Fold 2 67.50% 30
Fold 3 65.00% 25
Fold 4 67.50% 20
Fold 5 40.00% 10
T35 61.50% 23
L 12.07%
ICA + BPN 3 FE A RER
70.00%
65.00% o
60.00% //
55.00%
— ——Fold1
50.00% / —=— Fold2
Fold3
45.00% Fold4
// —— Fold5
35.00% // \/,
30.00% Y
25.00%
10 15 20 25 30
Foldl|  30.00% 52.50% 60.00% 65.00% 67.50%
Fold2| 27.50% 52.50% 57.50% 65.00% 67.50%
Fold3|  42.50% 52.50% 60.00% 65.00% 65.00%
Fold4|  40.00% 65.00% 67.50% 45.00% 60.00%
Folds|  40.00% 32.50% 35.00% 37.50% 40.00%

B 4-17 1CA+ BPN z_ 4 5§ 3p p| I F2 5
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% 4-28 ICA+ N T | L
ICA+SVM 4 %38 p| & FE ¥ Kk
Fold 1 80.00% 30
Fold 2 82.50% 30
Fold 3 67.50% 30
Fold 4 70.00% 15
Fold 5 62.50% 4
= 72.50% 21.8
L 8.48%
ICA + SVM 2 7y JETE I TERER
85.00%
80.00% ///e
75.00%
70.00%
—e— Fold1
65.00% —=— Fold2
Fold3
60.00% Fold4
—— Fold5
55.00%
50.00%
45.00%
40.00%

1 2 3 4 5 10 15 20 25 30
Fold1(52.50%|55.00%|47.50%52.50%52.50%|57.50%|65.00%|55.00%62.50%(80.00%
Fold2|57.50%|57.50%|57.50%57.50%|60.00%|57.50%|67.50%|65.00%|70.00%(82.50%
Fold3(55.00%|55.00%|55.00%|55.00%(57.50%(65.00%|55.00%|62.50%|65.00%|67.50%

Fold4 [52.50%|57.50%|57.50%[47.50%]55.00%|62.50%|70.00%|67.50%|65.00%|67.50%
Fold5 [45.00%/60.00%|57.50%62.50%(62.50%(62.50%|50.00%|45.00%(50.00%|60.00%
Bl 4-18 ICA+SVM z_ & 5§ 3ip| I* Fg ¥
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4 429 ICA+ A KR R
ICA+ A HHA sp3p R L FE Kk
Fold 1 70.00% 25
Fold 2 75.00% 25
Fold 3 65.00% 20
Fold 4 72.50% 10
Fold 5 62.50% 4
T2 69.00% 16.8
Bt 5.18%
ICA + SRS 2 7y AT I ERER
80.00%
75.00% /\
70.00% /ﬁ/‘\v
65.00% / ) / / \ Foldl
—— 0
60.00% —= -\-/.\ \ - ¢ - \\ —=— Fold2
/ \)(' \ r\/ Fold3
55.00% \ Fold4
\ /\\ —— Folds
50.00% F— \./ \\
45.00% \\
40.00% *
35.00%
1 2 3 4 5 10 15 20 25 30
Fold1(57.50%|65.00%60.00%|65.00%|57.50%|60.00%|60.00%(67.50%(70.00%|67.50%
Fold2 |60.00%(60.00%(60.00%(62.50%|62.50%|47.50%|57.50%|55.00%|75.00%|57.50%
Fold3 |50.00%|52.50%(50.00%(50.00%|47.50%|55.00%|57.50%]|65.00%|50.00%|42.50%
Fold4 |60.00%65.00%(62.50%|67.50%|67.50%|72.50%|72.50%|60.00%55.00%|62.50%
Fold5 |60.00%60.00%(60.00%(62.50%|62.50%]62.50%|52.50%|47.50%{42.50%|40.00%
B 4-19 ICA+ A XA 2 » g3 Bl T FE ¥
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%430 AT ICAL (ST A BFIE R 2 S % R

T 93 P AT L Tk ek K
ICA + BPN 61.50% 12.07% 23
ICA + SVM 72.50% 8.48% 21.8
ICA +i4- % #f 69.00% 5.18% 16.8

SEHATICA BT JETEMN 2 45 R b
80.00%
70.00% — e 610
60.00% 0%
% —— SPTEAERE
40.00% T
= g
30.00%
20.00%
10.00% L e et?
= 5189

0.00% : :

BPN (K=23) SVM (K=21.8) A%E (K=16.8)

B 4-20 %47 ICA (534 (7 4 BRI 2 B % 0 R

He >Rl 417 ICA+BPN 2z & 3g3gp|t s - BP -4 Z k=1-k=2~

k=3-k=42 k=55 > £%]5 &=BPNogRrgy? »k=1-2~3~4-

5P » s Tag o
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s ipriE B R 5 k=1-5~10~15~20+25
2 300 T 5|4 4-31~4-33 22 [{] 4-21~4-23 0 L AN FHACER s LR GFAK

TR R0 2434 B RA24 L ARFEHER AR GEAGIERZ LS

WL di o
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% 431 BECED
HEHHGE P~ + BPN A 33E B 0 FE Kk
Fold 1 92.50% 25
Fold 2 90.00% 20
Fold 3 95.00% 30
Fold 4 87.50% 10
Fold 5 87.50% 25
=) 90.50% 22
L 3.26%
FHEUEERL + BPN 2 o3 SE PR IE ff %
100.00%
—e
90.00% =
-
r/;%é&‘
80.00%
/ ——Fold]
/ —=— Fold2
70.00% Fold3
Fold4
—— Fold
60.00% — old>
50.00% -
40.00%
5 10 15 20 25 30
Foldl| 60.00% | 62.50% | 70.00% | 67.50% | 92.50% | 92.50%
Fold2| 87.50% | 87.50% | 85.00% | 90.00% | 85.00% | 85.00%
Fold3| 45.00% | 72.50% | 77.50% | 92.50% | 90.00% | 95.00%
Fold4| 80.00% | 87.50% | 85.00% | 77.50% | 75.00% | 80.00%
Folds| 50.00% | 55.00% | 65.00% | 85.00% | 87.50% | 85.00%

] 4-21 FHHE P~ +BPN 2. &~
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% 4-32 PFHGED IR R FE S
B B+ SVM A B3R R I FE S k
Fold 1 90.00% 25
Fold 2 97.50% 30
Fold 3 95.00% 25
Fold 4 72.50% 10
Fold 5 92.50% 30
Ty 89.50% 24
L 9.91%
SR+ SVM 2 S SR TE AN AR
95.00% /
/ ‘7/ /.
85.00% 7\\/
//‘\\ﬂ —+—Foldl
75.00% —=— Fold2
Fold3
Fold4
65.00% ‘s —— FoldS
“_/
55.00%
45.00%
] 5 10 15 20 25 30
Foldl| 65.00% | 80.00% | 77.50% | 75.00% | 82.50% | 90.00% | 90.00%
Fold2| 60.00% | 87.50% | 82.50% | 92.50% | 92.50% | 90.00% | 97.50%
Fold3| 55.00% | 50.00% | 60.00% | 77.50% | 90.00% | 95.00% | 90.00%
Fold4| 62.50% | 57.50% | 72.50% | 72.50% | 70.00% | 70.00% | 72.50%
Fold5| 57.50% | 57.50% | 70.00% | 75.00% | 82.50% | 80.00% | 92.50%

Bl 4-22 FFjiiE P+ SVM

101

2 BEAEIR| I FE




% 4-33 B HCE B 2 A SEIER T RS
FHCE P+ R SRR R AR k
Fold 1 90.00% 25
Fold 2 92.50% 20
Fold 3 87.50% 20
Fold 4 77.50% 30
Fold 5 75.00% 20
= 84.50% 23
i 7.79%
FHECEEH+ PRSRAet = 7y SRR TR A
95.00%
o o
90.00% // / .
85.00% /\\/ /
80.00%
/ /—/ ——Foldl
75.00% —=— Fold2
/ Fold3
70.00% /L// — Fold4
—— Fold
65.00% |—a= olds
60.00% /
55.00%
50.00%
1 5 10 15 20 25 30
Foldl| 65.00% | 67.50% | 77.50% | 77.50% | 80.00% | 90.00% | 90.00%
Fold2| 57.50% | 87.50% | 82.50% | 90.00% | 92.50% | 92.50% | 92.50%
Fold3| 55.00% | 57.50% | 72.50% | 77.50% | 87.50% | 85.00% | 77.50%
Fold4| 62.50% | 70.00% | 72.50% | 72.50% | 72.50% | 72.50% | 77.50%
Fold5| 57.50% | 57.50% | 67.50% | 67.50% | 75.00% | 75.00% | 75.00%

B 4-23 FHCGE P+ A WA 2 4 SRR FE
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% 434 LT HGRE

T 1a5E P I LY -ibﬁ%ﬁ&K
HHcE P + BPN 90.50% 3.26% 22
B HGE P + SVM 89.50% 9.91% 24
FrHGE PR 84.50% 7.79% 23

S TIRMECER 12T ETEN > 45 3R hEs
100.00%
*+956-50% %@%\
80.00% 84.50%
60.00% —— PHTHIERR
40.00% S 27
20.00%
%2617/‘—979-}%\. 7.79%
0.00% 0 :
BPN (K=22) SVM (K =24) HRAE (K =23)

Bl 4-24 LR FHRHAGED BHELHRRZEE R

#¢ > B 417 ICA+BPN z A &FFg R T FES - B P -4+ 2 k=1-k=2 -
k=3 2 k=4 ehF » 275 A BPNehep 8y ¢ > k=1-2-3 -4 &
E AT a o

KB A4 E AR SR D (T1E > APED 0 R~ &R o A

P 45 E g ki o
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45 3 iR

B iR e Sl 0 SN P AR (T A SEIRRIC A R TR R TR 4
Pt f’r'é‘ﬁlé?ﬁ-f’é&)i%{ﬁ;‘ﬁ“ fez. > 2 i o & 4-31 % [ 4-21 5 BPN = ;2
W Bl A 0 A 4-32 2R 4-22 5 SVM 2 v B4 0 & 4-33 &2 R 4-23 &

AWAT B A e
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# 4-35

N > 3
/é'? L ﬁ&Z\'

‘.%’a‘.)iﬁvfﬁ Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 g EE L
pARES
Orginal | 82.50% 85.00% 92.50% 92.50% 85.00% 87.50% 4.68%
data
Global 92.50% 97.50% 95.00% 95.00% 87.50% 93.50% 3.79%
LSI K=5 K=4 K=5 K=2 K=1 K=3.4 1.82
Local 95.00% 80.00% 95.00% 95.00% 97.50% 92.50% 7.07%
LSl K=3 K=3 K=5 K=3 K=5 K=3.8 1.10
PCA 92.50% 90.00% 90.00% 87.50% 87.50% 89.50% 2.09%
K=25 K=25 K=20 K=5 K=5 K=16 10.25
ICA 67.50% 67.50% 65.00% 67.50% | 40.00% 61.50% | 12.07%
K=30 K=30 K=25 K=20 K=10 K=23 8.37
Feature | 92.50% 90.00% 95.00% 87.50% 87.50% 90.50% 3.26%
Selection K=25 K=20 K=30 K=10 K=25 K=22 7.58
BPN& & &l
100.00% A
90.00% - -
80.00% -
téj: 70.00% A
60.00% -
50.00% - ‘
40.00% -
Feature Slelection Globall-LSI ICIA Locall-LSI Origin;d data PCIA
4 R HEBOE

B 4-25 BPN = ;2 # £ 5 B

105




€4 4-31 1 2 ] 4-21 K NPT L

ez BPN & s g ip) =

e W AGWARFR L T N RAGR S EE o B AR K
HEBAR R TR S 5 87.50% > @ Global-LSI & 93.50% -
Local-LSI % 92.50% ~ PCA % 89.50% ~ ICA % 61.50% - Feature Selection =
90.50% -

Flet o e BPN & sf3gip > 2 a 3 > AP e ridice e fi5 poe g ffen

1. 434 {7 Global-LSI » 2 #5434 {7 BPN » it F »csc L a3 A 530 R 0
FES > TIDRRERT 1Lk 5 34

2. £# {7 Local-LSI» 2. 1444 17 BPN» it § »cec & ot 540 A S9 R 0 /E
*x Lok s e g Rk G 38

3. 347 PCA > 2 153417 BPN > it § 2xex & ffrsn i T4 A 8830 R 2 2 5
TR R LETk s 16 -

4. 417 Feature Selection » 2z {83417 BPN > &u 5 peee sk fran i 308 & 837

RIEFES » TI0MR ST L E K G 22
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% 4-36

ERAE S

}’a‘.)iﬁ«fﬁ Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 g EE L
W E
Original | 92.50% 95.00% 87.50% 82.50% 92.50% 90.00% 5.00%
data
Global 92.50% 97.50% 97.50% 95.00% 97.50% 96.00% 2.24%
LSl K=3 K=4 K=2 K=2 K=3 K=2.8 0.84
Local 100.00% | 90.00% | 100.00% | 100.00% | 97.50% 97.50% | 4.33%
LSl K=2 K=4 K=2 K=2 K=2 K=2.4 0.89
PCA 92.50% 97.50% 85.00% 82.50% 87.50% 89.00% 6.02%
K=5 K=20 K=20 K=30 K=30 K=21 10.25
ICA 80.00% 82.50% 67.50% 70.00% 62.50% 72.50% 8.48%
K=30 K=30 K=30 K=15 K=4 K=21.8 11.88
Feature | 90.00% 97.50% 95.00% 72.50% 92.50% 89.50% 9.91%
Selection K=25 K=30 K=25 K=10 K=30 K=24 8.22
SVM &%H
100.00% -
90.00% - |
B g000%-
70.00% A
60.00% - : : : : : :
Feature Selection Global-LSI ICA Local-LSI Original data PCA
4 T 4 RO A

Bl 4-26 SVM = 5t i g % B
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e W AGWARFR L T N RAGR S EE o B AR K
HHBR SR TR TS 5 90.00% > @ Global-LSI & 96.00% -
Local-LSI % 97.50% ~ PCA % 89.00% ~ ICA = 72.50% - Feature Selection =
89.50% -

Fl > 32 SVM A BRI 2 @ 3 0 AT dih A i vk d ffen

1. £#{7 Global-LSI » z_ #6347 SVM - it s L e Tkl & #g3g R o
FES o TI@RGRT Tk 28
2. £# 17 Local-LSI » 2 {434 7 SVM » it F »xec d Fren i 5ok A s gl o

Y o FIBARGET LETIK S 24
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% 43 TS 3
}’a‘.)iﬁvfﬁ Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 g EE L
W E
Original | 90.00% 92.50% 77.50% 77.50% 75.00% 82.50% 8.10%
data
Global 90.00% 97.50% 95.00% 87.50% 80.00% 90.00% 6.85%
LSI K=3 K=3 K=4 K=2 K=15 K=5.4 5.41
Local 100.00% | 82.50% 97.50% | 100.00% | 97.50% 95.50% 71.37%
LSl K=15 K=10 K=2 K=2 K=5 K=6.8 5.63
PCA 87.50% 75.00% 90.00% 77.50% 80.00% 82.00% 6.47%
K=4 K=15 K=30 K=20 K=10 K=15.8 9.91
ICA 70.00% 75.00% 65.00% 72.50% 62.50% 69.00% 5.18%
K=25 K=25 K=20 K=10 K=4 K=16.8 9.42
Feature | 90.00% 92.50% 87.50% 77.50% 75.00% 84.50% 7.79%
Selection K=25 K=20 K=20 K=30 K=20 K=23 4.47
SR aE
100.00% -
90.00% -
B g000%-
70.00% A
6000% 1 T T T T T T
Feature Selection Global-LSI ICA Local-LSI Original data PCA
4 I HEBOE

) 4-27
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s

K 3 4-33 11 % B 4-23 k5

A R e g A SRR R
Jo KB MR SRR LR Y YR SRR 6 e

Pk s B AP, A

SRR MR L TR R G

= 8250% > m Global-LSI Z

% 90.00% -
Local-LSI % 95.50% ~ PCA % 82.00% ~ ICA % 69.00% - Feature Selection =
84.50% -

fﬁ“ﬁ@Lﬁﬁﬁﬁqﬁﬂ”éﬁ;’£WWﬂza%ﬂgﬁﬁfﬂi%ﬁﬁ
R

1. %% = Global-LSI » 2z {5 f=

LRES > TR SFRT i

2. A£34 17 Local-LSI » 2 (4 =

-—'\\
¥
»
A
= »
o
b
S
?{.\\
o4
H\

3. 444 {7 Feature Selection » 2

PRI AT > THRRGFRT 1EIkE 23

TR % BPN ~ SVM 2 i it o e BB AL 4

b

SRR &Y o frE il SRR A S

e715  Global-LSI
Local-LSI = ¢ & f& 3 2 7 5 49 4% =

TR > &

ERNE P

e
)

ESE P RECE S e

TR g en™ 2 o 2 ¢ < 12 Local-LSI

& 4 ikt Global-LSI » 2 %)% Local-LSI 3 % g~ #F P ¥ 7 o
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AR SRR 0 R S PN

R ‘fﬁ/}é‘ EES

2 AL e S0 i ek i A W SRR 5 15.8 #7 16.8 1
i T 9% B B ﬁ';;’fi

;ﬁ Z—L z *{ zg—}i ‘TF]-IE\‘-% ,.‘

20 Bt o

v4-38/% 123 3. Global-LSI £ Local-LSI
K}sb Bsp e ch T yadd iR #ic ‘fFT/)E“‘,J_ # i8> m PCA £ ICA

= ,,/\;}.:L,{grxsiﬁ\m'ﬂ;,

2 TIDIERIL FES 0 R T30 SR 4 R

3 B #cdp S % > AP ¥ uaey o Global-LSI 2 Local-LSI &7 3 ¢ > & &
A ERTLE R L TR ENRR GRS 2
% 4-38 ELaR HER Y R
"R Tis | £ 2R Ty | & R Tin| E8
E ks £ i £ ¥R £
Global-LSI | 34 | 1.82 PCA 16 10.25 | #£HcEP | 22 | 7.58
with BPN with BPN with BPN
Global-LSI | 2.8 | 0.84 PCA 21 10.25 | £ HcEP | 24 | 822
with SVM with SVM with SVM
Global-LSI | 54 | 5.41 PCA 158 | 9.91 | #HHER | 23 | 447
with with with
A A KA AR
Local-LSI | 3.8 | 1.10 ICA 23 8.37
with BPN with BPN
Local-LSI | 24 | 0.89 ICA 21.8 | 11.88
with SVM with SVM
Local-LSI | 6.8 | 5.63 ICA 16.8 | 9.42
with with
e ¥ A KA
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FU A e Ea T FEAATEREENFET R L LB

PEAARAE . S AR - BIEREB Y X URRTHEE

_n
3

Fr";'f‘-:" ‘lJH"?\ - %7]:325 K ﬂ}vé,z,mmfr.fg;i F'X'F\ﬂ‘ .

51 7% %%
ferEpep P paue s p 70 B oS A0 A R T ehiT 4L e iR breh
IR REEN S MERIBER S SRR GO FER o Fl > AFY
Pl 2 305E RAp e o f1 % SOM #343h R B T 38 2 3058 £ i F P A
Z Rl o &2 BPN~SVM ~ - X RS &2 882 2 RIPPIRIv2 FT8AE L 97
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