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e JJS - Superlative adjective

VBP - Verb, non 3rd ps. sing. present
VBZ - Verb, 3rd ps. sing. present

. e WDT - wh-determiner
. - List Item Marker
) e WP - wh-pronoun
e MD - Modal .
* WP$ - Possesive wh-pronoun

* NN - Singular noun

WRB - wh-adverb
e NNS - Plural noun * wh-adver

S by slp conz 2 dogae Gl (03 (slaiges F-Y S

- corpus linguistics
*- part-of-speech tagging
Y- grammatical tagging

*- word-category disambiguation



ADV Adverb 2,0
Al Adjective o
CL Classifier wazli

CONJ Conjunction hy, B&,>

DET Determiner 0,95 9,

INT Interjection S0 9,

N Noun powl
NUM Number Sac
P Preposition aslol 9,
POSTP Postposition (I,) ouuy adlal 3,>
PRO Pronoun 20D
PUNC Punctuation 0auS oz
RES Residual:Arabic and Latin words, etc ad,aio0

Vv Verb Jeo

o 0L Sln w2 degerme Syl (028 Slaiges -O-F JSS
Oie S oaies JSLas slaailis g laosly 4 (5950 (slana p Sluil Joe! 5w la st (S »
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L0 50 () aiee) 42 a2 5 L Loz Sl 21 pleel o «(5978 (Sicmz p cnlnlo )l (Sslie
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Ailee LS @ e ha s Sl (il
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= s 09,5 90 dny Wiloald colaiul ojem (! j0 aiS U aS glaeiy oSl ST ek oo sloul il
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Example: The sailor dogs the barmaid

- Part of Speech tagging
'- computational linguistics
' rule-based

Y- stochastic



L oo S5 sl rSon slaailis degoze 0,5 low (@l i Lol a8 g0 Jols POS S5
el @3S 15 ] 0 a5 Slgime (e conz p e Sl (0 alex 0 o] GRS 4 4z g
&3)l5 a5 e 45 sl 00 Slpiiny (s03ate sla by, M SSls (li2l iz atie) 50
Jleim! 5l oslinal b 1) ailis o 5 a8 wiies s,b1 sla g, a5) (HMM) G465 e asee Jow oygomen
ges 0,L3] (S oo acmle ailis o3 5 3 Maximum Likelihood

e DL 55 (55 9 (el Sl Sl iy e w09 e ooliiul 65T (6,500 Sl
Lb g andl oo ailigh by (0,150 jsiws S wiled go opiled (ol oS oo colain] Ol ilis oo )8
Uas L oo Colorn o JSTi ol o o (g, L g il oo ools o5l (6,05 ailis ailale
Maximum  Lels oS, e L0 6,88 ailis gl a5 owile 6 p 50l sla o S0 [BRI92]ust
ol kil 1 it 6,50l Tewemas slacs s dOg-linear sls Jos S 5 ENtropy
2l o S i (e

o 9S00 31 45 bl o 83l 015 50 POS (a2 (325 o008 51 (o dBRIG2Y L 5z
8 ookl 0550 55 (o) Oy 50 00l )3 la iy (seled Loy S o ooliinl (B e o
Sylge pled jo Lu,ds 8,k 5lases co oylid 1, QY dg0> B /20 (o (80 ool Caws 4 gl g wilazs §
Sgd el e 0,8 0 a8 alh 10 ool Cawds CB g edgs 0,50 0 ok il Sl gl lacds )

w‘ AW Q)jT » //\’ [ O .)9..\_‘>
5 =8 Oy yo plaS o Byl ol e 4y j5pte POS ST R 89 N ey & deldl o
ol 0l 210 5y S

P S SR (o Jemr 53 (390! gt o L S ) 39 (599 30 —T—1—A

(Trigrams'n'Tags) TnT & jewe 9 —Y—1—A—)
Loy 5ol el a5 el 5 LT POS 168 wles 5 [BRAOO] Lo TNT (e

- rule-based

'~ lexicon

'~ decision trees

- Memory-based learning

o transformation based learning

*- E. Brill's tagger



P95 4o SoSLe sl Joe slp (g e )oNl Sl ilwosly o &ly 40 (Ojomz p nl ol WLAL
CBo S el ;S eV Cwl LAV B YA o Lo 85 iz sla)by sl ooz ol Gl Ll
mso ools Bl an ool sl aS e uizmed 5 eolatul 0550 0,0 A DA & o ol 5l Jeol>
Penn NEGRA 0 S (59 = [BRAOO] 5 oo pladl Sbsyl o as g ekay wojle  (Kiy 04

el oa soly ialadY —F S 9 ) —F S e s 5 4 TTEebank

NEGRA Corpus: POS Learning Curve

100
- —_—
— (verall
90 min =78.1%
= /’?‘ max=96.7%
z 80 —g —e— Known
TR / min =95.7%
3 70 max=97.7%
60 ——s— Unknown
min =61.2%
2 max=89.0%
50 T T T T T T T 1 1
1 2 5 10 20 50 100 200 320 500 1000 %1000 Training Lcngth
50.8 46.4 414 36.0 30.7 23.0 183 143 *910.2 B84 avg. percentage unknown
NEGRA 0,5 (59, TNT &35 (g, —F-Y JS5
Penn Treebank: POS Learning Curve
100
* ® _:# — OVCI‘&H
90 min =78.6%
:, ; e © max=96.7%
2 80 —# —e— Known
g i min =95.2%
_,; 70 max=97.0%
0 —<&— Unknown
6 min =62.2%
= max=85.5%
50 T T T T T T T T 1
1 2 5 10 20 50 100 200 500 1000 %1000 Training L(\ngth

50.3 428 334 268 20.2 132 98 70 44 2.9 avg. percentage unknown
Penn Treebank o,Su (55, TNT C8> gy -V-Y S5

0% jleslatwl b o )lB by (59, 2 iz (pl (o) 2 4 [OROO07] s 435 & 50 byl o

ol oasl Y -# Jga> 0 Bijankhan

=B Ol 6o, Tt b)) azes V-V oo

Run Known words Unknown words Overall




1 96.94% 75.12% 96.52%
2 97.18% 80.09% 96.86%
3 96.96% 77.34% 96.57%
4 96.96% 77.69% 96.58%
5 97.03% 78.62% 96.67%
Avg. 97.01% 71.77% 96.64%

HUNPOS ¢ yewe 9 —Y——A—Y

35 Lo idte sla ey e a5 el TNT 51 5L 5o susme (s5twosls o [HALO7] HUNPOS

Lo Sy an azgi b )5 a5 ano e 0jlzl 5 08 o LIS tHIGrAm b Jow b o5 (HMM)ait

WSS 580 1) Sicw p by el

il e glie EMISSION/IEXICAl Jloio| aculns 0555 10 L5 g 009 TNT wlice oyjcmmz 2 ol

gl 09 o ploul L3 5 5l ailas , o €MiSSioOn/lexical Juos! s 51, HUNPOS s

sl TNT a5 el Jls jo ol g cal o o9 5b e aiS o plexe TNT 511, ST a8 6,500

izt ol Wiy o e eliil L e i 5L ol TNT wlie ailols ol s
[SER11] =t Morphological 5 Ll s;l5 sl,ls HUNPOS

Penn IWSJ slacsls 5l eslawl b [HALO7] —odSSl o5 55, = sbelw ol 2l s

el °"\'°T)'.’.

5 Jsa> ,o Treebank |1

emission/lexicon pgs 5 Jgl 4 o OYlei>l L WS JSicawz pp C80 V-V Jgoo

seen

unseen | Overall

™TnT 96.77

85.91 | 96.46%

HunPoS 1 96.76

86.90% | 96.49%

HunPoS 2 96.88

86.13% | 96.58%

i an b5 s el )l L5 9,2 HUNPOS wbels w0 a5 [SER1LL] S (slasilias 5o

el 0ol (135 p5 Jgoo
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Tokens Correctly

Total Tokens Tagged

Tokens Incorrectly Tagged | Accuracy

268008 259618 8390 96.90%

(Memory-Based POS Tagging) Abélo> y iiwo (9 jwun> 39 —Y—1—A—Y

S 6l S slaailis pla s S5 5l eolizul L [DAE9GB] POS abisl> e Sjoms 2
gy 3 ailales ol ST e IS (o plel gy 45T LB Sl slaailis) Lasie bye b sl g il
Oz (5500 slapls Ly albl> 1 e (g5:50k oS e oolinul abbl> e ndile (g, 50k
-6 5ok g o aislis Case-Based s ,.5sb L s Example-Based s .ssb Lazy 5ol
aladl> ;o g 0S o obml ouls a8 Sol sladiges cols Jlislu al S5 30 Yeens aladl> ) s sl
—ages b olalold walis (608 (65l sla Lo 5l ooliiwl b g co L] diges SO By g 3,18 o 45
“? )‘).9 AW Q..Jy oé‘d ul.ou.}Lw )Q 095- WL».A J.?LA )o 9 o&; Lsd.ud.b.]a ‘) U] 9 AW R Qﬁ?yo le

S8 392y ol w65 g8 alibl> p e 5 5ok (sl [DAEIB].aias

Wieghted MBL: IB1-1G i

Optimized weighted MBL: IGTREE ..
Ladiges 5l (slosls ol s 5ol Job ;o a5 conl aladls e 6,50k in,o80 o AB1-1G i,
sladiges oled b logl GLbil b s sladiges (amaids b adg 4l diges aGT 5l am a5 o 0y

g oo ploul Y alibl> |8 39290 diges b X sa> diges alold awlxe g b 39340

P ol gbey Gyo 4 IBL-IG s balues (5 s (8L sl gotns oSl 4 az g b
~es 0 48 g I IGTREE o) (ol 5l 0S5 a0 (sb POS Gl jons 1 a5 el Jl>
Jolis aS Gaa ol L oo o1,k o) lugs aiges abisl> [GTREE ;s .ai5 o solitul pooas sla
aslio ol ad 4y (cwndSSl L5 40 g,y cnl [DAEIB] snis 3155 cds e ol b asline Sledlbol

ROWI PRV O RUSCESRPI PCIR ||

eSS ol o bl (e (Siamr p 8 -FHY g

Algorithm Accuracy

IB1 92.5%




IB1-1G 96.0%

IGTREE 96.4%

wloo 8 =8 ooz 2,5 4 [OROO7] )6 lj g5, 2 by onl b)) 4

=8 0L 69,2 IGTREE oL, -0-Y Jso

Run Known words Unknown words | Overall
1 96.43% 88.55% 96.27%
2 96.72% 91.80% 96.62%
3 96.98% 64.23% 96.30%
4 97.04% 66.18% 96.39%

(Maximum Likelihood Estimation) &gdg Jloi>! pStus 49T 3w —Y—1—A—F

S ol a5 oo abre ol Gz g585 Jlaiol iSTao i o sl 0 Sy a4 az sl b G2y, 5o
Ao sl atsl cold S slp |y LSS it a5 ez ogilwooly Jaw o ool 10005 o bgs e
5 =B Ol 95 2 Ohy il 5l Jel Z80 Gl -8 Jgaz 0 05dige 055 e il lge
slalis wSlosgs 30w 10 aS S josas 1o a5 casl oad ool il Gl 2 o 0,5 5l eolaiul

Sl a8ls plais]

B b 89y 2 MLE 8o =5~V Joo

Run Known words Unknown words | Overall
1 96.50% 12% 94.55%
2 96.78% 16% 94.91%
3 96.53% 18% 94.53%
4 96.53% 9% 94.51%
5 96.64% 23% 94.68%
Avg. 96.60% 15% 94.63%

pae Jdo o ol g cenl ol Jlws olisl Sl jo C8s liw el ain £ -7 Joaz 0 a5 jghiles

O 05w 5o g Cawl aBlo 0,80 jo 1) ST slawy o s alis cplas o el 4 sl ol oolal
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Run Unknown words Overall
1 52.60% 95.61%
2 56.63% 96.00%
3 51.49% 95.59%
4 55.48% 95.67%
5 54.34% 95.78%
Avg. 54.11% 95.73%
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* More than that , " he said , " [ don't anything left of you .
at any price and did not mind what risks Maurice had to run to bring that about

[Flofclal 1] [ofaleftfi]c]
ololil [ [ [ [ [ 1] ] Meolelo] |
IGEENEEREEEE DOGE

o8 4 ax g3 b aS gl el oad oael 4Y Ko oS cenlaay jl slacgemme ol (gom mpo 40Y
4o (o e aY 090 g0 ool adll By b g 08 Lo (S (o] i ()] 50 45T Ban LS
IS a3l Bun oS lotug wlsize JLELe 4 x> g3 L a6, 13560 Y Ko o el das
ledbl (g so 0ailgl 3 Y a5 WK .0l (6t lopl (5 eSS & lis] alax 4V 00l 0

58 0,258 oS K ot 53, 7 W m 125 590 4 ale
O ooy a5 LS Sl (i b dai e slags ISl oS ol sl oY oy 50 4 ()3
L Vo one g onl oo cews 4 G 810 5 g d5u 51 Yaeme Sledbl cpl o )ls o a5 1) o6 Codg>g0

Sgd as 00ls o5 FrameNet o uie

el Sl 48 gladez a azgi b lgi oo IS Gul sl FTameNet s ail b meos cogs (0551
Al o slecd b lais (g9) p 35 i oLl el dind 10 098 el A 90 Ay Sl o0l bl
e pldll asly SO el o5 Gilises 550 5l (Ve 5l sl ol ()T Gilae 5l plaS o
- 00y51)0 00 et te oLl aoly 4 az i b ez (nl 5l ezl s s 0 00,5150 aril,
A JolS oy et g oo il FrameNet sl oMlas sl JolS e yunds a5 S8 s o
Uy ade> SO o cs) o FrameNet s 5,8 ool ool (Koo ot l0Y slaSlaSS Lo
)Y s S e o e s | T b anlite 8 S e 5 09,5 alolids Gan S lgie
ol Sl O s 1 5 955 00 035 camslio 8 yais oz g Wigd oo 48,5 1ol o sl

g oo yumnds a5 o



1Wgd oo [zl Bas aalS Sl paseie Sl S e Sl e £98 4 Az gl o ) S g
o ay L lhs as Lol glizl ol cus Bus aolS sloatals cwws 4 FrameNet ulis o
iy g s Sy ot W o 50
g ooy ol 1yl (olod (Bam (5550 slaaiaaly )0 05,5 s DlalS S el gl 4y @
Sae oladllazly b b e 655000 Slas 5 slabo 95 w2 paie Cudzge lp atily j0 @
Dl g0y
il H18 s Wal (Bre S8 0 AT el A 90 o Sglas
e e 53 098 o0 plaxl aboz ja 0 LAl 0oly SO LS 4 AP b el oLl atus o @
el 9 Wgdh oo a8 T Loy 5 Bua jslie 4 s slsie a5 SLal glaasly soled ¢ JolS
Digl oo pumds by | ladaiinly
S SeS B 050 50 oLl Sledbl 4y 4z Bus 4elS 3l Lails bl JolS (yie yudi o @
W e Wl WSS 4z
- o a3 00 0315 SLall axly (5l 4T ez dcgemme a5 ol o] Bom ( oLA)l s 5 @

JH:_A).A.C P e oalo u...a &iﬁ )é ..\.u...:l.) ‘S'L..o.ﬂ ..\.'>‘5 QT Lg‘)" ‘5..5)4 g_)l.:lic‘ 4...15 )i.’l.lLo-) ..\Jj.m

RO SUICE SR I ESTCHIN B GOSN RVSPL i PO DI TN
BR3 o5 E98g iS5 0,90 50 SleMbl zp a5)ls 345 FrameNet sols ool jo a5 g pwlss @
A 50 WNigh e Sl Bue S 5l il paled o5 Cansline 4 JalST (ke s
298 gl Wlg oo pldll axly Sy (sl (5 2 Sledlbl patin e S 090 50 Pl
3,5 i 300 4lS g9 a2 g b Cuand 90 ) o0 5 |y (L) s
oaizd la )l O)le SH b odind pd )i 4 o4 B S92 oS J S g b ks @
el
odigler )l Djle o 4 425 b ks o5 Cesline (pl 4 &5 (S paloll So 4 a2 i b pds @
oo ALl el o0 00l apits oaisS iS5l ooliisl b 45 03,3 Sy 5l me b paie g o5

‘59'“



(SRL) wlols' ( 9lwo s & jom> 9 —Y—F

5 FGmee a5 Slis Gl b ooy o5 SBSly 6l (o)l iz alin ' llS plae Sicmz
Jorie (Jelb 2l odlez line logids gl 5ol ainlsy ( pline (Giommz p ablige o 5l Foduzen
Slr olol o mo SLlS plae Sjcmz i d)ls oge p 1y s o i il Jorde cppioe
@lbine caled 5 Chllas (odle avz 5 8 5T INLP) (nnlo 0Ly (Al n 5500 boosem 5l sl

il oo
ozl LTHSRL , Swirl llinois SRL OPenNIP & ol o ] ool slo aiges alex
S e degerme o F-Y S8 oS e ssliial CharNiaK K )b v ,oI 51 b5l ol 0,5

[CCG2] ol oty b ymm 5l sl Lausgy ez,

ARGUMENTS
A0 subject
Al object
A2 indirect object
ADJUNCTS
AM-ADV adverbial modification
AM-DIR direction
AM-DIS discourse marker
AM-EXT extent
AM-LOC location
AM-MNR manner
AM-MOD general modification
AM-NEG negation
AM-PRD secondary predicate
AM-PRP purpose
AM-REC recipricol
AM-TMP temporal
OTHER LABELS
C-arg continuity of an argument/adjunct of type arg
R-arg reference to an actual argument/adjunct of type arg
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Example 1:The European Union member states are required to completely replace
their own national currencies with the Euro from January 1, 2002.
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Example2: The introduction of the single European currency, the Euro, would pose
strategical as well as tactical problems to the economy of Romania, an associate EU
country seeking admission, the Rompres news agency Thursday quoted Romania's
Central Bank Governor Mugur Isarescu as saying.
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