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Abstract The paper presents a method of Chinese Chunk Recognition based on Support Vector Machines (SVMs)
plus Sigmoid. Conventional recognition techniques based on Machine Learning have difficulty in selecting useful fea-
tures as well as finding appropriate combination of selected features. On the other hand.it is well known that SVMs
achieve high generalization of very high dimensional feature space. Furthermore, by introducing the Kernel principle,
SVMs can carry out the training in high-dimensional space with smaller computational cost independent of their di-
mensionality. Sigmoid function is a method of extracting probabilities (class/inputor SYMs outputs . which is helpful
to classification post-processing. Sigmoid allows decisions that can use a utility mode ,also is needed when a classifier is

making a small part of an overall decision, and the classification outputs must be combined for the overall deci-

sion. The experiments produce promising results.

Keywords

1 4R

HBRFRAKETLHREPH I FLAOFREET,
MESFEERETFERBRES WIRMNIET R3EF
shpy FEeAE A BI — R I p iR SRR BB AE ok
A FETH,

A PR B8 — R AR BRI B VT LA KK BRI AT AR R
R MBI A B 20, bt — 3 A) F AR IR 4
Frigft T BEl ER AR TS EEHEE LEEINE. A
X ILEHEFEERGERR. THLFRFSHAR
EHEENT L.

AT E T EATEHMER, —H2ETINM
ki A FER TR EANEZEBIEEIM
BT XA A AL TR 5 4282 T Rl S B 5 41 ok
MFLLE FERTHENES.

ALEXTTHUGEARER . HEEFEE(BDP),. &
FIEF ARG (BAP) . R A J B EiE (BMP), £ 0t 7] 15
(BTP), EA 4 BT 5 1% (BNS) , 4 4 175518 (BNP) , A 5
IR (BVP). BRI IE L T o B ARKR,,BREHT

Support vector machines(SVM),Sigmoid function,Chinese chunk,Chunk recognition

X AE bp) WIFICEE . C B AW AR R R E®
I EREN A M AR T F L B A R E LA
BIE . JF B E YHERUE IR (mbar) 5 E A 5215 (BMP) #
B B T RE AL AR 0, BT LA s HERUF A 1B (mbar) IF A
HAEHIFAEIE (BMP).

FER A R (chunk) R B E » X3 AL Frm B LM
HLER % 3 A 5347 T chunk #1373), £ CoNLL-200085 3t
{EHF AL P ES T R HIPERE.

FRBAPGRE AE  EHEA AT —HE R TIE.
Bl ek S0 R AR IE AR S AR AF B R R Ay
B R CRE BRI Gk T T HE A AR EMAET
DURRFHAE AR B 5T R R RIS RS
B2 R B[] B 72 B A EE A AR 5 P 4 B Sk R E &)
MNEBEENELAEELTIUEESRZIFEERETHN
BEFL AR BNSHERTHE LT XK FTEESHE
RAZFEEFRIER U EMPFREEUE T 8sh ER ]
BriE Ao &b ZIE N FFO0iE R I A X BUB AR M E LR 5%
MR UL EE R ER RS .

SVMs 4235 KBH ARG - XA EEL K

BEEIME ERARFEES VI E (60083006); H R E A ERPTRARIMK73% BT H (G19980305011); IR B AR H S HIMHK T
B BT £ & 9T (60203019) . Mkt HLBIRA TERRF DAV BH T ARESLE RN HE2BLESH FEHFRHF B I
REF HAETLEER W TR FEFRRTRAEMF ARETLEE T SLHRE. FEFRF ST, 8 R

BELHE KA MR B FTEFRTANARESTLE.
* 142 -


http://www.cqvip.com

UERTET BRIES CEMIS, mIEATIRHT K
EE AR TS IR KRR e A R K L O (X
S ST BRI 1S 1 AR R R B E DR A A T H 2T
FHAA LA, Br LA S A T SVMs ST IOE AR MR
Al

FEFIHAMAE BN ERAT - RFEANNEE
BB S RS AT N PR T AR ET
IR A B ARG T . SVMs 3 ERE Eldh T
Sigmoid R B . 4 SVMs i B # b v — M REN ER
BN — D 7r 23R TE M A R R SR B9 — b B il vk Bt IR
TEmSEMEFIERNREEEH.

B XEIVEL T TGRSR ER FE3T AT ¥
UL, BATHE TR T HEBHBBENITUTE PR, &
[EREERIE,

2 EALRER

Chunk f Abney 199 1ER MO HBWRHT L
T BT A— 1T #ET Chunk 858088 B AR —
MR Fr ST A Chunk, Hp G — Chunk B2BA#—E
DA R IR A AR A R R E ESEE S a8
T RE RS B E R,

CONLL2000# - ZHE F AT F . R A Abney #J4
RIEFHER IR M R R HIR(WSD R R T —
MRBE —~EMEIE chunk F, A ETHITH R ERE R
BRET T IR T K — B b nED

4 Abney F X Chunk 2400, #ATTE L b AL AR
BEXEO PR ERARENS By FhmEg 18
FHABR T~ AREDY FEE—MARERIRASTH
HAnER AR, BRI TUENIGEEM AR E R, il

D000 http://iwww.cqvip.com|

EREMTHR T EX T TRIUER IR AR

D EAENAE G (BDP)Y . — & R URIE A LM 5 E .

D EA T AIFEE (BAP) 5 &0 F B BN EE.

DVEEARH R EIE (BMP) Z K A b f B R K O 6 1 (Rl
17 Z S e,

O BEA T I 1E (BTP)Y 45 4% 015102 K on B 1A 2 17 B
1537 o P30 o1 < 77 B () 69 4 18] L WA BGX E 4R A I TR & IR T AL,
4 1HE,

YR G FrHEIE BNS) . XM REAFFETHERM
A bR R S 2 R AR

IR A ZIFEIE(BND) . 2 K EEHENAEEN. A
% 41618 + 4218 4% s H A

NEAEZIFFEIEBVP) . G55 iR . ER . JEX
FEMELESE, SEHE AN/ B EEERR.

A F g3 AR BRI R IRERIFRUES
B,

1) B (begin)-XP XP € {BDP, DAP, BMP, BNS, SNP,
BVP} Forixia 2 — A N XP fyF A FH A,

2) 1 (inside )-XP XP € {BDP, DAP, BMP, BNS, SNP,
BVP} FoRiZiE B8 TR XP fgHk .

3)O(outside YK /R i B TR MR A B,

B bt —Fh A XP # B M R R bRid 1-XP A1 B-
XP, AXELTTHEREA. FUETRSTH UMD R
0 EAR R TR A S KR 1 R ARE O, —3E15F,

A LM E X O ESREH ApRiD, 7 LU IUE A B R
MEBER DD EMED D A N2 MR EE R
B F OB YRR 2 — D ERIE LA B R A
AL MR ERA-FHOASRER B RL, FTRA Y —
L& #5347 L

A1 REIe A ehiR 3654 F

£ 7PN h/h X} /nx I/t 1E/d o /vg E/ut Fox/vg Ye/y /Wi
i B-BNP I-BNP O B-BVP I-BVP O B-BVP 0 0
BRI B-BNP 0 B-BVP ¢) BRVP 0O
ME,.yC{ 1L+ UES  MERGERNIRDS, y=+1FT
3 EmEHN n )

3.1 HEEBHLSVMS)

SVMs & Vliadimir Vapnik 2 H 8y, 5 B 0B # 21979
FEERXTSVMs 5 - REMXEHRELIE.SVMs
R—AHTZESEREHNEI Nk HEFEEREIHK
— M REHB K o 42 (8] B IE BB b 4 9 1 2K Bl A T
[

SVMs RIEH 5 HC W R ESR FE kR, A
THAEE T AT R MESER T ) i 4
THAGEL R, AL EH I NROE BRI
BE s hl, 7E /MR A AR R E R RSS9 B/ L (SRMD I3 Y
JE U BP &t 3T 22 50 JA B A0 B 15 75 B X W 91 AN e AR 2
U, SVMs REBFL 1R 6 EEmR /ML EETRE. B
KRBT S ANEENT R,

SVMs REMMARE I FE R BEAE—
GEFIHES. IR M TITREE - EBDLEY.
BRERMNEFT TN LHEZH NERIBEES . (z1.90),
sl y) X B (2 € RS ¢ M TE NS 50E S o4 4E

FIMEHEBTER. y=—1E7F THELB TR,
SVMs g NS — 1 REEE 2R 23 Wy REAS £ 4T IE WA 236
AT RE g (o) JUIEREBR (0K
+1 i glz)>0
—1 otherwise
WA R XA IERR MY 7 KW 8 e () e 3l T TE VI B i
P IR RAMETFE . 2 6 s Kry i, 1z
XAEAFEMS X AR NEEE EFEE) 2 A
MEE.ESVMs F (XX FMEMHERRKBTFEEEA,
BRFRINGHEATHIFEEHRE HEX M ET &
B VCHECGHM— P REERTME LHEERROER S
BB
R ABIE T EFEE -
(w*z)—b6=0 w&R",bER (1)
HERRLSF NS EHTFEIS Y.
ywl(wez)—b]=21 G=1,",D (2)
B z Bl ST E A LR .

d(w,b;L)=|g(.t.)|=|wxl+bl
el el

Sxy=sign(g(zx))=

*+ 143 -


http://www.cqvip.com

MR~ BV 2 R R R R
|wex,+b|
d (w.b;x,)+ d (w.b; 2= d —— 7 —

+
1,.9,=1 1 0y, =1 HwH

lwer, b 2

el

d

1,:),:*1_ I\‘“'-”
HT S FAI A 2 B el fR /AT SVMs #
SRRl I T E 83 I (e i

i

Minimize %Ju

A FE v (wer) =021 =1,

MR VIR BIE R RERS v — DR IR A BRI U
SINT B A o) BN RUR o U B — P 4emdy
A2 1A] L A FE B HE 2 ) R Ve T 4), TR TE S ME S 1] P ket
& e A0 D« ARG A (5] A% i R T LA SR B A\ = 18] o A [
KA AR R R E A FE IS MBI B k(220
=[x, z)+1]d BRHEERTM S EXR A RATEL

lz—ll

B 108 TE I F TR A B R A (o) =exp(— =5 7)
KETHAIMEZAWER|— ol . XEE2FEHENS
HOHERAMEEER Ao, o) =s[ulx x)+c] . Ed stw)
42 sigmoid B,

3.2 ZAYEFF55 YL (Multiclass SVMs)

SVMs My T — 1 {57 2685 LR X A 2K 5] 17
S% L EBEFHFR T EEW SVMs I EF 240 87)
KB T o MEBIH KRS, BT E B2 KSR
WmTFPR

1. One-against-all Mo AN EBIP R E DR BETE
S B X TR KR (1<i<<n) . Z{HF 2]
BEASERETRBASIBIE ATHE T SVMs —
BAEEE €12 N LXBIRICH y=1 FEH KA N
EIES Bra Aol EH RN AR R B,

2. Pairwise : TEAE 251 ¢ FEF] (1<, ) <naz= 7120
MWE— A SVMs - EH NMER T ntn— D724
SVMs “{{{ /%8 c. (1€ {12 na— 1D/ 2)  EHGE
) A F I FERE B E AW -3 X BARICH y=i
M LB YIA AR IES] HRICH y=7 BIEFIN A NE R EF]
MF—MRAFEG-PTABHE T EF HERLR
FEFERBHAER.

4 BETZIHmBYHSEREHNGEERIAZ

4.1 WANE
SVMs A% A E 0 3 1T R AR 25 BOR BUS iF 45 5% B
HENIREB IR EMRHE S S B 3 TR ERFE M S 4
BERAERTRREBEREMIZLED TR ERA SR
FREA S 018 00 T 24T UI55 BT AT A 14 b B 7E 1 45 30 o
AR EH BT A $18 w e AR IC p AR KRN RARIC
ERFHE . A FM A FREEN ETXER 8T — M4
A x HI3MHHE f R FER.
= (W3 P23tz W_1+Po1st_1,WosPor W1+ P11+ Wiz
P+2)3
FEFEH B RS BRI ETH X DI LA
THARIEE X HEE.
wo: B L BTALE M) 18], po 7R woll) 18] HEARIT Lo T
wolT AL D FAIC R BRI EHET LN ALRL AR
g,
. 144 -

D000 http://iwww.cqvip.com|

wo, B BT AL B A AT T R po R wo
B AR o B R wo AR T R ARIE.

we RS BEGHE MR o KT ws
friFttric.

R THFIE SVMs T RUEZHFLWE. A Ti#
ARG SN THEMN BEHERSIE InvTab,
byt 10 R T S index, ), HE A index RAFIE S AT
TEMRIE T R ., W ¢wo, =00, 1001, KR "w_; =
X AMFIE RS ET F PR H 10014 T R FHEEHER S
TSR AR B TR E A TR 77 (it
Ko - REEMEE R - RIMIBERER.

4.2 B4

BRIEFE—FH » M REIMGERNFERA W =wiw,
wa s w, (1<) KRS ¢ A8 K BUE BF R s F 5 R
= pipe pas b IS R R wi BIEPE A DUE R FHI4A
KRN EIRICTFI A T =1, Lyt t A 1E) R R W BT
Xt B 4 2E RS R H R AR A0 U SR A SRE R o] B O] LB AR
TR B EFT W ORMHE BT A R R F R TT AL T e
— N w (1<) B3 R AR E RS RARIE (IS TE
BTEE X W IsH AR KRS RIiRiDPEIT XS R. 8T
Fir 8 BB R S A R SR B pairwise M) B KRR
"ri—,ﬂ'J%gEﬁi@%i_—l—)zlos/\:{ﬁ SVMs 42688, i #f
SRS — i VIEERHERE N WTTE S 2 KRR TR Bl
K H one-against-all HHEKRFETER ERIENEXTREN
H64 500KB 4 B, Horh 90 % 1 A Il SR8 8L, 10 20 16 4 3 il F
¥,

L1 AR E one-against-all ) B4 KBV R A, 4
T 1526 SVMs 4 88 . — MR B EE Lo B
EHE XM ANEBERAR R PR F.EHEEN
THEEIFHEE B FTE XN b W53 F R
FE-MIAERE - TES HERBERAESHBHWE
A,

A2 one-against-all #9358 4 %

PR Precision Recall FBl
BAP 76. 60 83.72 80. 00
BDP 100. 00 100. 00 100. 00
BMP 94. 74 97. 30 96. 00
BNP 87. 30 88. 00 87.65
BNS 83. 33 83. 33 83.33
BTP 77.78 77.78 77.78
BVP 87.33 89.73 88. 51

245 5 T fF 8 one-against-all 84 2334 & 77 B X 7H#
DB AR ERHF M L4 5,

4.3 FASLBRAAKE

TEERIF . 2HAWIH BT EHFHF—PREER
A A H+ IR PRR B R B KR E R TR
FUAARERRE M2 EEH T P RMLEIN WAL
HHIRR R, IRE XM — P ERREEER.

ER AR T R M AT B M AR A RARIC N
BT+ 425582 SVMs Z2Ed EHFT P IH—1
1] B fax K # E E 1  T 0E) PR E  AX AN F A S X N T &
ERVGEE R G B 2 ey R, B oL T X HEM
B X MEEB AN A R R RS T FE s



http://www.cqvip.com

L2 RASEN o MARBMEFNESHHEEAN &
() RS = B0 K5 o v RICEFEMERN 4

bt =180 mi e p s ke mR R

[l

FIHEE BRI g (2) (1018 NI BUR KR g (201

D000 http://iwww.cqvip.com|

iR, 1040 BALTEMIE K F o9 5t g, B4 Sigmoid A9l
GHE.BTEALEXTISHGEHARERN DA NG BHT
43435 SVMs, [F UL E M ZERE L4 T 153t Sigmoid B 3
B RUABTHE X BHIE.

A4 XXMt & 4a) Sigmold A AL

<i<15) PP XS R 27 LB ke A B
¢ =arg max|g.(2) | (3) 0 —1,22345 3.54583
© 1 —1.6878 2.52206
2 —6. 58168 0. 204208
iB &%ﬁ#‘ﬂ-%dmﬁ\.%gﬁé’#{ﬁ 3 _4 ?o??l 1_77015
HEAR Precision Recall FB1 4 —1. 42426 1. 58767
BAP 80. 00 83. 33 81.3 5 — 3. 58818 —0. 354963
BDP 100. 00 100. 00 100. 00 6 —3. 059412 0.0291156
BMP 94. 74 97. 30 96. 00 7 —3. 97426 1.6672
BNP 83.78 86.11 84. 93 8 0 5.97511
BNS 85.54 81.99 83.73 9 —2. 80512 4.7527
BTP 77.78 77.78 77.78 10 —35. 01868 0.421334
BVP 87.33 89. 73 88.51 11 —4. 86146 0. 481041
12 —1.50136 0.762406
b oG b 4t 0 13 —1. 54256 —0. 306017
FI A KB M R EM LR 24 F XY, BAP AT m —ooes CTTSTS

ERRRERTI AN EEFHTRTO 39%,BNS AiRF
EREERRT2 214 . HALFETHTIL 34%, 7 BNP ftkiF
MEEENELREEHE TR EMEROHARPRNERE
L, IRBEFEESEPRE S LSRRI Ak
AR AR EHRE.

4.4 Sigmoid ER¥

BSR4 1 FE A ) R 4 26 AR MY B B FE AN RE (6 A A7 2 A
AR EREMIES, HEEZ A0 BB ME 5 R
RIEREN KRN B, B FTEL MR LR E R L
T — M ARBEME PR — TR Rk E, A ER
VA BB 2w I R ATH B — 23S MR R
E-TREERMEAERFETEOHE, DS AT E™4
—MEEELREBEXHEREE pldass/input) .

Sigmoid /7 #£ & John C. Platt 7E199942 & #404, % H =
BTH-TSHERRERNSEREE py=11g), M FRE
RN EMHEE L EEHRAMN SR RAERITFOER
BEH L

Sigmoid i Fl — S HHAXL S RN EREER, X
T ESHEEHEA N

- I G
ply=1lg) 1+ expAg L B) 4)

S AN BEVGT B SVMs 2R F452, BF ) )24
(ot PREARAKCRGEHER LB g =g(x), BinHE,
EXH:

f =11

2
L /M VISR B0 R USRS T B 3E LA 4 iR
EHHKIHESH AN B

min—Z':t,log(,b,)-f-(l—t.)log(l—p.)
b b= oA TH

ERMRAL R T EMRERE D Sigmoid Ik &%
PR B S AR X IR .

B3 B B At 7 vk 4 Sigmoid $2 T F ka4
£ RMNELZ IR FKAGETER A M B UG HY S
B AMBRER/DME.BIERFY 48104, BI04
ER RO RAEIIGRT 1041 SVMs, ) T 8 14315 6HE K )

BPEAZ A B8 4 Sigmoid 24T & 103 0 ISR 38
Sigmoid & KGN, B F—HEJIFFERBMNTHH
R L tE 5 FFRR A IEH AT Sigmoid & #ikx K ATHE
M A X8 SVMs, B 25 R PR M L TR b 28 A MR
—MRERAAE L AT S I8 & & T LLIERE S Frad, %t F TR
BE Sigmoids & B A LIRS e ik HIL U WEF| —1IE
Bl g BT, HAREEIREE =1, MEREEESKEINAFT
REERHARYEMNY g BRI E— . HIEH g BTFHE
PHEN L= FEBETF OB BIREES L =c_,

L F 4G 15XF Sigmoid BF S HME, R 154
SVMs # 1 B 3 B — T HE SR IR L3R L 7E R S S 36 1 i B
BN AR B2 B

¢ =arg maxp, =arg max(l/(l—%—ez(p(A.g,-%-B,))} 5

A5 BEFLAWA A Sigmoid #r & o9 B L E

20 AR Precision Recall FBI1
BAP 83.33 83. 33 83.33
BDP 100. 00 100. 00 100. 00
BMP 94. 74 97. 30 96. 00
BNP 88. 19 89. 60 88. 89
BNS 86.11 89. 86 87.94
BTP 77.78 77.78 77.78
BVP 88. 67 91.10 89. 86

FSRIE LT H A Sigmoid & 0 BRI R LT
BREMLI, LR KXY BAP Ay EREEFT T 3.33%,
BNP At EREE RS T 4. 41% . BNS e RERT
2.78%, BVP ARMERRIERT T 1. 4% ES A,

HBRIE AEHT —1 SVM+Sigmoid #1054tk
AT B A 8 4y K S e B L, SR 4F, Sig-
moid HPS NS HEAT T M HTiE. 42 1 F F Sigmoid &
HHEREE, N2 KR EHHERREXT — L8
TRENEGEHMNER. TR EWIEHT SVM+Sig-
moid M B - X R BIMES.

AXEXTTHIGEARER X ARFLE(BDP), &
A 1A 4B (BAP) , EA ¥ B 5515 (BMP), £ & i 8455

. 145 -


http://www.cqvip.com

(BTP), A 4b Br 515 (BNS) , A& 4 7 B 15 (BNPY M E 4 3]
HEIEGVP), — AR ERN R AR . M EF BT
TR BT ) sh HARIC O, — 3L B L T 15T A R XA

FEe,

A AU T E S R e ES R R T o)
B o4& &8 ISR B G HIN, LB F A RUE A BIR
e O

& F X M

1 B FE JUERETEEN B R Fo0E B%EM . 2002,16
(6):1~8.

2 RMBER IEHHY. WHEIAE, 1982

3 Kudo T, Matsumoto Y. Chunking with Support Vector Mach-
mes. ACL,2001

4 FRE.AHENR HET UEATFHARFTRE. HEIER,
1999.22(11) 1158~1165

5 ME.HEAT ETEBMANEESTZEEERNEY. T XER
ik, 1998. 13(2).1~

6 Kudo T, Matsumoto Y.Use of Support Vector Learning for

D000 http://iwww.cqvip.com|

Chunk Identification ,CoNLL ,2000

7 Nakagawa T,Kudoh T.Matsumoto Y. Unknown word guessing

and part-of-speech tagging using support vector machines. In:
Proc. of the Sixth Natural Language Processing Pacific Rim Sym-
postum, 2001. 325~331

8 Yamada H, Kudoh T, Matsumoto Y. Japanese named entity ex-

traction using support vector machimes (in Japanese),In IPSJSIG
Notes NIL.-142~17,2001

9 Joachims T.Learning to Classify Text using Support Vector Ma-
chines. Dissertation, Kluwer, 2002

10 Abney S.Parsing by chunks. In Principle-Based Parsing Kluwer
Academic Publishers,1991

11 Erik F,Sang T K. Buchholz S. Introduction to the CONLL-2000
Shared Task: Chunking[a], 2000. In: Proc.of CONLL-2000and
LI1.L-2000.127~132

12 Vapnik V N,Chervonenkis A Y. Theory of Pattern Recognition.
(in Russian)Nauka, Moscow,1974

13 Introduction to Support Vector Machines. Dustin Bosw-ell. Aug.
2002

14 Platt j C.Probabilitiecs for SV machines.In: A.].Smola,
P.L. Bartlett, B.Scholkopf, D.Schuurmans, eds. Advances in
Large Margin Classifiers \MIT Press,2000. 61~71

(L3 £1330)
&1 BEFAoHIELER
Patients Conditionl Condition2 Decision
x (0-2,0.3,0.2)/L+(0. 8,0,8,0.2)/S  (0.4,0.3,0.2)/H+(0.9,0,9,0.7)/P  (0.3,0.2,0-2)/A+(0.9,0.7,0.6)/B
x2 (0.3,0.3,0.2)/L+(0.9,0.7.0. 73/S (0. 4,0.3,0. 1)/H+(0.8,0.8,0.2)/P  (0.8,0.8,0.2)/A+(0.9,0.7,0.6)/B
x3 (0.8,0.8,0.3)/L+(0. 3,0.2,0.2)/S (0.9.0.7,0.5)/H+(0+,9,0.7,0.6)/P  (0.9,0.7,0.4)/A+(0.8,0.8,0.3)/B
kS (0-9,0-6,0.7)/L+(0.9,0.8,0.5)/8 (0.1,0.3,0.2)/H+(0.9,0.6,0.8)/P (0.9,0.7,0.6)/A+ (0. 3,0. 2,0. 2)/B
xs (0.2,0.3,0.3)/L4(0.9,0.6,0.8)/S (0.1,0.3,0.2)/H+(0.9,0.7,0.T)/P  (0-1,0.2,0.2)/A+(0.4.,0.1,0.-2)/B

ER—IFEEEREGERAR X 1TF P Condi-
tion 1H1 Condition2 45 5% {4 B . Decision Kk B Y.
A SCLL A RAFE MR IE A 5 R R B T F-H4
EREGERERAHA PR .
BHE1TLIST) .
L=(0.2,0.3,0.2Y/x,+ (0. 3,0.3,0. 2)/x,+
6.0

€0-9,0.6,0.7)/z;+(0.9.0 Y/ i+
€0.2,0.3,0.3)/xs
§=1(0.8,0.8,0.2)/2,+(0.9,0. 7,0. ) /x,+
(0.3,0.2,0.2)/x;+(0.9,0.8,0. 5 /x,+
€0.9,0.6,0-8)/xs
H=1(0.4,0.3,0.2)/x,+(0.4,0. 3,0. 1)/ x,+
(0.9,0.7,0.5)/x;+(0.1,0.3,0. 2}/, +
€0.1,0.3,0.2)/xs
P=(0.9,0.9,0.7Y/x,+ (0. 8,0.8,0. 2)/x,+
€0.9,0.7,0.6)/x;+(0.9,0.6.0. 8) /x, +
€0.9,0.7,0.7)/xs
A=(0.3,0.2,0.2)/x,+(0,8,0.8,0.2)/z,+
(0.9,0.7,0.4)/x;+(0.9,0.7,0.6) /x,+
(0.1,0.2,0.2)/xs
B=(0.9,0.7,0.6)/x,+¢0.9,0.7,0.6)/x,+
(0. 8,0.8,0.3)/x;+¢0.3,0.2,0. 2)/x,+
(0.4,0.1,0.2)/xs
X i R E R S P E 4

RN EEXEEEEEMFEN L AR TR EFEEA
KOMWEPFRE], FTENKIFE L M H 3 FHRE AL
SRFITT RE B SR ER R B AT T L.
LNH=¢0.2,0.3,0.2)/2,+¢0. 3,0. 3,0. 1) /x,+
€0.9,0.6,0.5)/x;+(0. 1,0. 3,0. 2) /x,+
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(0.1,0.3,0.2)/x;
ForEEARFIEL 1 HY F-HEBEFARXGOMWT
LI E]:
FICLNHYCA)Y=(0.8,0.7,0.5)
FJULNH)# A)=(0.9,0.8,0.6)
it ARG T F-EMEOMS AT RE P
%%Efféﬁéﬁ*ﬁ THRFERM T BB ESRYEME
AW TE RS T B2 MRS YELL R R MR 1 5] 55 . P-4 4
ERMES S0, UMRTELRY AT EZF AR E
MELARR DR (6] 5. SO 3 F-4R 81 2 9 (h 958 B %R 2 F R
HRANARAE—2EX FAERERMZEXN F-HEME
BEGEESMNMARMEHANRETE #—EHEH—
AFTE.
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