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Syntactic Category Prediction for Improving Parsing Accuracy in
English-Korean Machine Translation

Sung-Dong Kim'

ABSTRACT

The practical English-Korean machine translation system should be able to translate long sentences quickly and accurately. The
infra-sentence segmentation method has been proposed and contributed to speeding up the syntactic analysis. This paper proposes the
syntactic category prediction method using decision trees for getting accurate parsing results. In parsing with segmentation, the segment is
separately parsed and combined to generate the sentence structure. The syntactic category prediction would facilitate to select more
accurate analysis structures after the partial parsing. Thus., we could improve the parsing accuracy by the prediction. We construct
features for predicting syntactic categories from the parsed corpus of Wall Street Journal and generate decision trees. In the experiments,
we show the performance comparisons with the predictions by human-built rules, trigram probability and neural networks. Also, we
present how much the category prediction would contribute to improving the translation quality.

Key Words : English-Korean Machine Translation, Syntactic Analysis, Parsing, Intra-Sentence Segmentation, Syntactic
Category Prediction
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(S
(NP-SBJ
(NP (NNP Pierre) (NNP Vinken) )
G, Pierre/NNP Vinken/NNP NP

(ADJP 61/CD years/NNS old/]] AJP
(NP (CD 61) (NNS years) ) I:> will/MD join/VB the/DT board/NN as/IN a/DT
(JJ old) ) nonexecutive/J] director/NN Nov./NNP

() 29/CD VP

(VP (MD will)

(VP (VB join)
(NP (DT the) (NN board) )
(PP-CLR (IN as)

(NP (DT a) (J] nonexecutive) (NN director) ))
(NP-TMP (NNP Nov.) (CD 29) }))
(NI)]

(a) (h)

(2! 4) Penn Treebank2LE T
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327 72 HEY ofx g5 33
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2A0 Adst gayo] 9o Bod AREL 3 23 fAEo] TR WFE o2 dedcn ddste] (2 H)
o} 7} dojE [ghol/FAL elale) Hel2 ®dstaL, st T o} Zol EAS AABIA
U A Hoj o]l #uf Ao & t’d—’f—a A 7153 (2"
4 Penn Treebank 24 E] oAe] % #4& HoFrh 3 o] e P q ER R
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£ BEAg dyeln (b ¥4 A#dqM iz Bgde
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Penn Treebank 7% W3 |dlg 78 ¥F E: 3 FAF B Effelae) FEe] o FAHI UHe

NP NP TR YF dE gl e A o] &3ttt ¥ Aol

VP VP | PASTP, PRESP % A 7 wme @ g doly Fael disi g,

ADJP AJP (29 6y F& HFE JdAZRY A4 Efe AAW g

ADVP AVP 59 9% g dHolHE AgEtE o E HojEuH.

P Fr olg}e] o)A (a)= Penn Treebankollr F&3 F
SHAYS - W22 dA S HdFT gen b9 (©F 247 o
SBAR-TMP SUBCL
SBAR-ADV SUBCL E dAzRy Y 44 B EE A% 349 Hely
SBAR-PRP SUBCL o} Al 52 % 3709 dolgeldt, 7 HlolHe (o
SBAR-1 RELCL 4 509 7719 "o Bl T7le K40 BE FE M
SBAR2 =] g FAED gojo sFsts AMAYG oA 84e
SBAR-CLR B A)

SBAR-MNR SUBCL 3) 4e) % £AKmain verb)7h @ 3l A 928] MD, VBD, VBZ, VBP
SBAR RELCL “that” Q.= A2} ﬁéﬁ;ﬂc’lu & 9le @A hEA EA g2 WDT, wWPe] &3 F7&
SUBCL e 4t 4) 713 ()M *NONE+ S a9 s go] ZAsk &8-S ou|gich
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ZIAMAUM FE 2 Fety gatg 9ot

Pierre/NNP Vinken/NNP NP
61/CD years/NNS old/J] AJP

will/MD join/VB the/DT board/NN as/IN &/DT nonexecutive/]] director/NN Nov./NNP 29/CD VP
(a)

2, NNP, NNP, *NONE#, 2, NNP, 2, NP 2 13 13 35 2 13 2 0

0, CD, JJ, *NONE=+, 4139, NNS. 3, AJP 0 1 6 35 4139 12 3 3

4085, MD, CD, MD, 1920, VB, 10, VP 4085 10 1 10 1920 25 10 1

(b) (c)
(08 6) 2% Ee|eof MBY SaS 28t 814 |o|E| AHAl| of
T2 Fnumerical value)©. 2 W3stdth ol 93 Wall 2 scaled conjugate gradient® A48}tk [9]. AAGL 2
Street Journaldl YElsE ZE dolE 2Z3lo) A& (sort) 7Hel &4 AlZF(hidden layer)o2 TFAE® 28 Z(output
35 7 dolo AL ghe AASUT s WAL AL F layer)= 7709] ¥ (newron) &2 o] Foj At} thd x|
A ghell WA= e A4 ghe ddstgh (19 6)9 el A% s & #1E o #(validation error)7b 7} =
(b)e] AdA dHolHE [2 NNP, NNP, *NONE=*, 2, NNP, < 2ES dAstAh AFEge oy ] e tansig(Z,
2, NPIIH] o]&= A doi7} uh #Halely, 3 g9} uvpz hyper tangent 3t5)& AMESIGon %8 ZoE sg(=
9 Bj 3= NNPolx, #2 o] H(clause)o] EAj3hA &, sigmoid )& AHE-3HAT). (2”8 7)& *J%‘“JE’J stE
THA dol7 af WAatola T Hj27h NNPelw, B AAA gg delgk A4F oY g Z4e Holm vl
o] Zo|rt 291 NP(HAH:) E&olgtes #e uelid 2 Az%e] g2 el AF9 Hd(mean squared error:
4 Eg g U A8 F(symbolic value)s gEoz MSE)gkol® 7t2%& epoch? & vhebdlt} 261 epochol
AHEE 5 Q7] Wl oAZEEH QAE dolE (b)E b A ds o7t izt Hlow o] w) 44y wde g
2 ool AHEE oo AAwe £3 ghs gEow BT dES e mdz AAegch
dof stoe AE g A gror W@ (o9 2o
dlolBl S A4t &, FAF Hos 72 ¥F 429 o s0ss
T ez mEsklth (09 AUA dolHE [2 13 13 35 .
2 13 2 0])1d o= NNP2 13, *NONE+>35, NP>(0o.2
Hekgh dstolrt 22112709 St HlolElE A Aste AA +
Ege} AAY st 619
2 =vdAes 7R OHF dE 2AE BE 24
(classification problem)2.2 75381 E§F Ao da &
€% 714 3tF(machine learning) WHel 27 g d&e
olgstol A& A st 2A Ef g A
2719 146373709 2 FAHE Efst AAEY o (28 7) AEY &ts o1y
Eglel JHAA7|(tree pruning) THAE B HAEHow
3TIRA Y] wEE A= EE AASEY o] EgE o FAL B Egto] 17e) SHES o] &b HoAE B
g3ted g dlolE Y 155709 T2 WFE o FRe 44y o) AA Bz, FHA g3, ok B YRk o)
Atk TR MF o= BgdM =4 wolo] dae mg sto] 24 vt2ax 7d(hidden Markov model)®] 2%
87] 1ate] dols B4 LA on welzt ok 45007) & ol&dh & BE TE WFE (V) FAW Zdgo)
7 EAEY) Giel A% Egs} w9 me w=g 145 = B HT Edtolngo] veldthe Jbgold Eeto
Atk @Ol EA o F3AIF)R] =gy L] wrg TE YT A2 BEEE g Egfolado] YES 1 ¢
TAE 27 B¢ MRS o Fo] Fulze woE 7)x) & AAske Aola 7H TheAe] Be PR WE e o
= EfR ¥3g 4+ 9y w3 Zol ¥ & 9}
T 39 gEdl VA sk Wil A4 e T BE R

Aol 484 & gJong 1E HF o222 93 AAYe C'= argmax Pr(C | trigram) = arg max Pr(C) Pr(irigram | C)
ST 24 B9 Shld AEE 2e dolgg o ‘ ¢ Prligram)
Satded AAY sl 21127 F 30000 4= 41
dlel ¥l (validation data)Z WA 19112708 &% dolH =
AHE-3F T Early stoppings AM4-3le] A2 o olEl 9] o g 5 [3WA hidden layer, 97 hidden layer, 4% %9 %] = [15 10 7]
FAAE AR GEE FRAUOY G GTAF  wr as ais aaane o TET AR gsl e



30 HEMST|I=FX B M13-Bz H3=(2006.6)

A (Dol A B ddels AL FUT B A
B A e e MK ER AA PR HE A E obF
# od3re X FFoz thge A olfate Fol &
o] & HFE A

C'=argmax Pr(C)Pr(trigram | C
gmax Pr(C)Pr(erigram |C)

B o=B A (18 6)9 (a9 2& dAdN Pr(C)%
Pritrigran| C)& A2slE o
(2E o]gdle] ZE /S T

W i g8 s
ANt 712 22 5L 7IXE 2 HFE 29 T
¥ W32 2As9
4 & ¥
41 HlolE M4
B =R iE nZe fdutol} tigtA F&8 &
Fz7} 9a8 TER] (parsed corpus)E °) &3 TE WT

@ B TR BN 2ot g wgAdd HEs

(E 2) &% Hlojee] & HFl £X

TE T dloj& 7l
NP 14,091
VP 1,499
ADJP 3,806
ADVP 34
PP 1,58
SUBCL 751
RELCL 46
A 22,112
B =RoAE T8 WF 4% e #s) A4F H

2E dolget PR WF dZo] W9 FZ(translation
quality) el 7olstE AEE Frisky] 9@ HAE d

o 74, Wall  Street
rown %23 IBM 572, ECTB ©&A

o TE E E *%
aelm oHe A Wbe fel AFH 99, 44,

Wall Street Journal, 2811 R58n wrpAlA S
223490 <E 3>, <E 4£E HAE dolgHd HE 7
2 BojFrf

1718 28 HIAE H|OIE

(=) (=)
< =3 A dlolg} 7)4=
WSJ 4,000 4626
Brown 4,001 3,321
IBM 4,404 1,403
ECTB 3825 4834
37 16,230 14,684
(E 4y Ho Z2 g HILE 98 HIAE H|0|H
49 3 A
WS]J 202
75 58
A2 49
R 60
3 369
42 T HET oS gyel "ot
3R A A AxE B =T AA Ed, A4,
ZA g1 Efolad T& o]gsld TR WHE d5E
s FAT 4E AAEA 4 e A% dF5e A
& (accuracy) &2 A7betAeh AEELS HAE dlo|H
g} o Zo] HEd doly o w2 Adr) <& 5> 7
Hlyle] LR HE o & AEAd B3 Hrh ARE HAF
(E 5 T2 HF o= uhol M5 HIP)
Egtolasl | AE7F o
24 =9 br AT ane
WS] 4486/4626 4274/4626 4065/4626 4408/4626
(97%) (92%) (88%) (95%)
Brown 3603/3821 3367/3821 3171/3821 3478/3821
(94%) (88%) (83%) (91%)
BM 1331/1403 1096/1403 1193/1403 1211/1403
(95%) (78%) (85%) (8696)
—— 4671/4834 4353/4834 4359/4834 4623/4834
(97%) (90%) (90%) (96%)
wm | 14091714684 | 13090/14684 | 12788/14684 13720/14684
v (96%) (89.1%) (87.1%) (93.4%)
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sh52 0|43 Wy THo| tasitts FEE AYHA
T 2 AREY Holn gtk AEIF FES FAHLS AL
wo] 8o 7pg Wol War MR dxl ATl M
wog o) Al gk 7o A wWEolz & + Yot
A7kl 98 & FFE - AR &L AFE Holn
olAlgt AA Egld] od whid HlsjiME o ol W
oz 8 4 gtk

9
£
e
O?L
okl
4

YH2E dolE £ (J3HE, %)



3 TR W T B M TR R ok T g of Heoub ok N pi
A e _éb}ﬂﬁ?ﬂlr FETA N T o = AL LA AR 5
3 —~ ] . . 7 [} = g Y ~ il = N
4 b X _smILT wLE 0w T Emw a o <|CE|€|8|%|5Z|2]8| | =
5 4 |2 N ) o VT B B WA YT a|ErE T
k e N 55 oy 3 N = X oo K- . " T ooy _ = o) or T B o X T Moo gl.llslgls =
K i iz o A Al oo CoRy o= W = NS WO = IBIR|ZI8 |3 ial2S z0
70 o |z Zﬁ;om@dﬂl 1%sz_‘%|11_|in£ N o BN ~ @} =I®|gldi=zg X
H ﬁ_X%_ wllele|olan]|o s ATﬂ Tk el X T nks OMM T o ° 1”.! m ﬂo]&!ﬂﬂoﬂv Mo w 210 z =
; = o - E - %o
o R IR A RS ERCI T T el AR ﬂomﬂ?ﬁos%wﬁ_ﬂx@wﬁﬂo]ﬂrmﬂ 0 5153218815182 o
Sl Tpme_ 2% Fa PN S EeY e e B P CEEEEEEEE )
o) oo e T = = T oo 0 oY gy TH = Uy = ° e X a9 = | o les "
ok < |\=® W= o9 " = %lﬂmﬁuﬂ' T o BT g R I R IS e e = .
W o= |® W o w T ﬂmﬁﬂaﬂ@roﬂ%éw@o%%ﬂoQMLH " olg|£|%|2 (S| |E|F| | ¥%
o 2 ARl S S T Y RN L AN s
o R FTr  mR T T omom e BT O B oo Oy T 5881512121518 | ©n
oz e T W N = o ol ohg om g ow S 0 m B Bl w|[D)S|E|RI8|RRIR % | Ty
§oo= AL A3 LT T e wT g P E L F xS o |k TH
RO _I/ H ° S\DE,W!:M # ﬂl;...wa% = ovlﬁl‘oleTdﬂ:Lﬂmyuq‘m ‘Dlmﬁuﬂ%m.,m Lm»o = wmun_p%%ﬂwwm%% Ww_w!
¥ K S e | = oo |55 oo O RN T R R gy X e G I =S I E S LS S Tor
B (o} & oo 2 Sy By e WD 5 W 7o AT = of
g | o o I I G R A S = Bt S B B 1 B A b e e ot
W E W m KK TRoT C gt S TP a ISR R KB IRIRE | T
TN e BR  NE L F R T ® T e T X 0 17 o VR R R
= ©© T e gT N E o 2 Lo o I e oH N EIEIEIEIR  E: 3
= ] X rE & oy M Ao o TIR LG AR oEET gl =R |R|T|REE i
< [T | =% | s Nr S o = o W om e = ) =0 ol o =
& /\Mmmnvnmomvumb 7%%0#Cm.wqameoﬁrwoodu_wﬁuﬂ_-,_WLﬂHMﬂg n_rmx,mlEoA\_mUT ~ e[ = ]|~ M],
g1 70| | N TS Ty R g TN T T S Ve mg e Ny O || ||| | ot
= Mg, F g Emilel __T® H s Bol R DRy o o o ot oot o et ok
= N N N @O [y V% o mp TV T RO BE T R T Y NN e % bR
~ SEAETFTUT L TRBBETH ABT LT VT W i il Kl il S
! E
30
—_— —~
s Ko mo Ak Mﬁ Lﬂ NM wo B2 oW % 8 dow B T . M XA
TERE TEDE A T T
o oo K PN o g ,mn% B oar 2 E N & oB HENE
Tl "R 7 ooz o Ol T e & W 2] | B BT
FTLLo T mEwPT . &L L Plziglg|slg| | DEE BRED
) ~ = i 2] 7 & g B
4T o 0N T o O e s R A i | TV Hg AP EIN e g
—_ [¢) o) __ | = -~ = || &F Comom L WiwE
X% oo W Mo 7 M= T or | R T i I D et U ) g B e
e L oD o = woE S " E 2o uwm T8 2 sle gl | Fis B
do T W T R o wig Y et o S BV .4 L A A TLE 5Ur ]
rre s, mEEOEE g S ETET ERw  T)T ER R HER
a ™~ f - LS el —_— —_— i o ~ 1 g Ol
2R e T Mrpdzm 5 LT EE 2y | E Sriey, g T
= o Y I W R W N m ﬂdr@ﬁﬂnﬁ S g T
B2 N Boul e E o BRE e oW K Ko Bt
o BT = T o= 0 I S Eoey R
B W e BN W omoogn 0T R = BT N % * e
ll < E:. Mﬂ _— T ol T o = it .ll E.._ "o J_Uo _e ZT Lt A\ B WAT .__MT = ;Mow_/r7 rtnoﬂﬂo%
= B o X DT — X =0 _yT oF " orS | 2l Wl | o BN R - A)T =
ﬂ:_i o F B s - 0= e Ww . o) D szﬂﬂ = " nleg|E il e % o,
o 3 o= =3 i)
o Mo F D gpte AL e T o M SR e N R < ) P R wlabar o=
=0 = e = = o | op o | & S0 |(= ~ du TE o W TE o
~x O#e o o Ea 5 nE ™ ZT 1o ﬂ_l —~ | W w w m w“ m — = s i~ 1.! OW OO Ea _\// ar E_wﬁo,a ﬂWwWﬁrLﬂﬁo
. M gl Bl AT £ 7 (& PR o B
YR m.wwd howﬁl umﬂoﬂﬂmo s wj m/u _va i = ™ ‘muﬂd.w‘mo ~ quzqo],woluw%
Mk e o WA R R e o & B %o N D m = s TET ST
w o N oﬁb‘mlﬂwﬂg - B iwmlﬁeﬁ/m g ok e E ok = Mm W,mw x = M%ZT 0l 2 o ofp
W oy o#xmrﬂ.ﬁ IV me s = 7 ﬁoﬁrﬁe oY = NN e wawﬂﬂowﬂyw
—_ — jo B o) T T i W
o R ORL OB B OW ol T v OB A : i
= o B TR e HE e & He = =

e oy

[e1 X

AHg-8tA)

o

=

3ol

(category prediction)
s 7

=,
=

o
158 A8



HI32 (2006.6)

_E

SI=2X B X136

k

FEME =

352

=g ,
M = EE &2 =
= 24 g} S S ~ N
MR ewmnMa L.%Be.m“.mws yS‘g 2]
W} < S g 8¢ IS
= ™ A xol, o) = O = L F o2 g
TN S G nk a‘wlggah o @ 7 ow O =
£ Opol.mtT 8 8 = & )
jae} [N =] 9.1mm = m [} = 9] ol o =
=T ® &S = _&.Looc L = > an A an.l )
=% S2FE mﬂ.mcm.mm.mm S v ERE- - G
S mml. WPmaBCMM % 2 o289y =l o~ o pic
L st 28T 8 = 2925 2% SEEgE £ T F 3%
o A mmJ,ﬁnDs,ynz..mx.nL o= wanwlmﬂ SERS ﬂﬂMﬁLé
L2 9 B %g”m%immmmmum oo g = g £ 2 M(@H {4
T % &g T 8ub,em o258 2 ERa S 7oA B
=—.._ .b;o_v A ekDI‘JllhASdSch = 3 MOSME WN ,M;o_.ﬂm_.‘.rJ‘ »
2] g g 2 ?XC 25 ‘ED yeuue R -4 w N =
= TcnS, - & & =R S g 5 oy o g Mo o i
| o T ,nwl. ﬂﬁYemann%ah £ 3 ¢ 2 g aﬁizom? ~
1'110 gmnw‘QA..bWhDooal.Wm &_e ,ﬁ mw ) EH_..,I‘L.; -
ol R nn%ydom 3= 2§ = = .= E = g = anz_nn_u_sﬂ,mu w
o 2 ﬁmamsmmMm%m.mw( R R Eoma@@ﬂmaﬁﬂ
o £ w 4]..1k, 1] ja 0 > D ub © o o r —_
5 Bmme;m.m.mmb.&au gmmwwm@wm.mb e TR MR
5 B E S g g EsIH AL ~.Z ‘5B ® W B “ B
g = D..Ieno — g F m < g ol %ol =
Galke 5T oo A eduteaDaS%u.lfm% B < ET®T T o B2
ogya&wfmvo“ .Bmwem.mpmmwygsnojib = m%%mnﬁﬁw
SrErls g%mmAﬁmdmmpfemmmbifz R
B L joo} 2 f oF = 2 ~ -~
quw._%mmbm.mﬂlumm,m%.mww‘mmnmmnywm‘mm,mwowqmﬂdm .mqbuauaqw.iommﬂ
@ﬂngmmﬁa Rumgsmmwm@M&Mmmﬂme ,m%%%% Eeow
1l%nann%@vﬂgm 25587 s £ 3 S e Eg F &3 33 B o
T §E & 8 g% = %gﬁ Seo“ge 7 2 »n = = &
SSIrrxo}.nm).enianm £ 85 % & 8 o = H B g
= ATTwumesn.muH V,choamrdo%ssl o
= = sLAwa&mane,msDP,w“a1,mm, <
o — _ (\Aeinsnpkrg 23 Fr% o
o g 588 = )ngnp%m 5 s
= = JCAIHW(u.m.wmA .nf,
- — — S%&nw}w_oﬂm S
S0 BT W el I~ - ooaﬁ.mro
ﬂo;ﬂ“ﬁe = = MMW
QQWW % BT N ==
%1]7 o ® N T E T
X = T X o
ﬂ‘_wwm ﬂﬁo#a]Mﬂ7xT E.__oﬂ T o™ o
B T Bk T ﬂn_m_‘nwlmu W) = B o A s T B
conl oF IR H oy T T oo T do WOR Y _Lm,_ olp Ar
- B ) G iﬁutﬁaoﬂ Nrf#iﬂnf o B ﬂ_%c._ﬂ%z._oé
ojnri HﬁzTaufk?qiiE M L;.Aodrﬂ %Q%é;%ﬂ@
A BT g Hrmuxj?%lﬂ@gaa %ﬂE_EE bowm B zr%ﬂomoo%% HoMoE
Ty P o %.%&%E k}dﬁoﬁ.owﬂ F8 o 1mﬂmﬁ4zf)rzfﬁ%%
- R n EX e I Ao W TR
mu,&%% ot BB ﬁrmﬁﬂﬂ %%%Pi%%ﬂ %%%@%@ﬁaTﬁA =3
o — . o ﬂmo.l ) U_/)A1_l vl JH] . Ul_/\O OCJ:]
ATﬂe.m_l Hlnn7%0|_6._5aut ° & . = % < r- ﬁ.)]mﬂ = T N
! ];O — 0S = ™ = o ﬁ,__li.A~
317 a Cn) &lmﬂu_._n.AM.ﬂoq,urMﬁ K ™ ok E_‘mﬂem oy ™ = % E._o”.m:T .Z#_.P,ml.w\zlﬂati
e T =T o O 7 g Mo o ST CR T 5 o T 0
x = < N k |] ! — _ ) To T Y.mM J UEM
= B0 = W L S o S R o L ED D g ©
ai. lq.zooﬂaoﬂa o BH = A, "o o] B R =0 mno(#ozT c,e}x_-?
mtdlﬁogdv = % L.Laaﬂx SRl w i T Hio o o b e . ~ 1 "
2 o B IHJOL_EJ ?Lodr@ of T BT LN Mooy Lmudrﬂ% o
W‘zﬂ;%% 77__omoafxd. M].ZW,MH1HEA%@..77 w % = o9 T
]EA]PL‘D.L = ajo o o 0 ﬁulv = 4 wom ogadﬂnﬂ o 2 B RO
ST SRR = 5 AR g%%z&#%lﬁ?ﬁEH?%7
NY~a 2 o N KO O = T X o0 = wox
R KN ° ;}onti@%_a%ﬁﬁﬂ@gxof:o.q Hf%aw;a% Ry
E__ow_%g il w ot éAﬂa%@aﬂ%%E@%ﬂ %tk#ﬂurzﬂ
fauptn ™ prrEeriz iTEs @aﬁag@%quﬂwwxﬂma;
N = T 2 =TT R T o oo 3 s T P =
Qédlluﬂ = 9 i T 5 zT_Hﬂ‘Ao#e]J.AEﬂ F ol = 3 o
— n il _ T < O o 5 N iy )
aﬁ_yﬂ%me R ﬁ%ﬁdﬁocmmg%ﬂguW:M@m%ﬁwzzaﬁzgﬂwwwgﬁ%
o= Kk . o_ﬁvﬂxa%aimgulﬂ,Hoﬂoﬁut]eewms]}os.ﬁoﬂl Mo;od
T oo B %olg i %?Mﬂ.jEd?%drPh% = ou P
Qﬂw%ﬂohﬁ._]ﬂrﬂﬁwﬁﬂaﬁ ﬂmzoimrﬁeﬂﬂﬂdr.?moﬂg%H_.EE%Q
ogmﬂatwﬁj_ma&{%wuﬁkﬁ.WmﬂaquﬁomM%m?mmﬂatmW,L%mo
! f T~ ~— -~ - b~ L
,O J}J,rﬂlqj
xﬁr@a% Tﬂﬁyaﬁﬂiwm:r]ﬂ%_cﬁ
%%auﬂ%;ooro K T
O%Z«;AT ‘mW..lww._
T



