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Rockwell International Corp. won  a $ 130.7 milion Air Force contract for AC-130U gunship replacement aircraft
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Input Sentence: ey, oo, ..., 00.....0p
Initialize:
t=1;s =0c1.00,...,0Ci....0n

no_construction = true
Start: while true do begin
if : == |s| then

if no_construction == true then brealk;
no_construction = ture
1=1;

else

x = get_contertual_features( s, i );
y = classify( model, x );
if ¥ == Left or Right then
s = construction(s, i, y);
no_construction = false;
else if y == Shitt then
=i+ 1;

end;

end;
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4.1 Support Vector Machine

Support Vector Machine (SVM) OO 0O0OO0O0O0O00O0OO0OO0OD0O0O0ODOO0O0DOO0ODOOO0OOODOOOD
gobooooboooooooooobooOoooOOoOoOobOOoOoOobOOoOoOoboOoOooOoOOoOobOOOoOoOoDbboOonon
goooooooboooooobooboooooobooboooooobooobooobooboobboobDooDoboOoD
gobooobooooooooooOoocOoOoOOo0oOobOOo0o0obooooooOoOooooOoOoOoOboOooboboOooon
goboooobooooobooooooboooooboooobooooboooooooooobOooooboOoOooboboOooon
00oo0o00oOo0oO0o0o0oOo0oO0oOO0o0oO0DOoU0oO0oOo0oOOoooOoO SVMOOOooooo
gooooo

SVMOOUOOO.,000000000000DO0000I0D00DO0000O0O0O000 (x4,v4), @ <1,x; €
R"y;, €{+1,-1}) 0000000000000 O0O00DOO00O0OOO0ODOO0DOODOOODOhyper planed
f(x)=sgn(w-x+b) (weR"becR)ODO00D0DD0O0DOO0OODO

margin support vector

0O 29 Support Vector Machine

goboobbooboobobooobooboooboobbobobooboboooboobbooboon

- X; 2
d= min + min | w xl|: (1)
e T T T w Tw ]  Twl

‘W-Xi|

goooooooooboooooouobooooooooooooooono
Minimize:L(w):HwH2 (2)

Subject to:y[(w-x;)+b] >1 (3)
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- i 1 ¢
Maximize : L(a) = Zai + 3 Z a0y Y5 (X - X5) (4)
=1 i,j=1
Subject to:q; >0, Zaiyi =0 (5)
i=1

goboooboocoobooobooOoOooon

i
f(x):sgn(w-x+b):sgn{Zoziyi(xi-x)—i—b} (6)
i=1
00000o0ooooo0oo00ooooooooooooooooosvMOooooooooooooooon
goobobobooooooooobogooboboboboooooooobobobobobobooooon
gooboooboboo
00000 SVMOOOOO0OO0O0O00000D0O000000 20000000000000000000A0
gobooooooobooobooobooboobooobooboobbooboobboOobDbOobboOoon
0000000oooooooooooooooooo SVvMOooooooooooooooooooooono
gooobooboboboooooooobogoboboboboooooooooboobobobobobooooon
gogboobooobooboboobooboobobooboobbooboobobooboobbobboobo
J0000b0obO000o0ooDoooboOooboOobo 30m

o o
® ®
* » = u
®*m o = s * . ®
° [ // —
u S ®
> .//
e “

030 ODOoOoOoooooo
000000 x0O000000D00000000 ¢(x) 000000 (4)0

i i
Maximize:L(a):i_zlai—&—;i’jz_laiajyiyj((b(xi)-(b(xj)) (7)
gooooooo d)(xi),(b(xj)DDDDDDDDDDDDDDDDDDDDDDDDD L(Q)DDDDDDD
J000000000o0oooOoooooooosSsvMOO000o0oo0oo0oo0oooooooooooooon
0000000000000 DO0O00D ¢() 00000000000 DO0O0DO0OD0OOODOOOOOUOD
goooooooobooooooooon (S)DDDDDDDDDDDD

K(xi,%;) = o(x:) - o(x;5) (8)
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000 (90000000
K(xi,%x;) = (x; - x; + 1)* 9)

ERN

oooo

K (x5, %)) = (x; x5 +1)?
= (a1by + agby +1)?
= a%b% + a%bg + 2a1b1 + 2aby + 2a1a2b1by + 1
= (af, a3, V2a1,V2as, V2a1a2,1) - (b7, b3, V2b1, V/2ba, V2b1 by, 1)

Ooooooooo
b (21,22) — (22,23,V221,V222,V22122,1) 00000000 200000 6000000000
00000000000 0000000000

4.2 Support Vector Machine 0O OO0 OO0 00O

0000000 SsvMOOOooOoOooOoooOooOoooooooooooooooooooooog SVM
gobooooboooobooooooboooooOooOooboOoOoOobooOooboOoOoOoOoOOoOoOoOOoOooDbboOooon
ooboooooooooooobboooooon 31m

AorB
A or Other

AorC

B

AorD

(@) (b)

031 SVvMOOOODOODOOO (a) Pair-wise O (b) One vs All O

Pair-wise O
000 n00000000000D0O0O0O0O0O0OO0ODODOO0O0O0OOODLDLOOOOOODOO SVM O
0000000000000 bO0b000000o0o00o0o0o0o0o0O0oO0bOO00oOoooon
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One vs All O
Jod0n00D00O0D0ODOO0O0O0O0O0O0O0O0O0O0OOD0ODODOOODODODO0O0000000OOODOD O
000 SVMUOpO000O0UOOO0OO0ODOOOOODOOUOUOODOOUOUOODOOOOOOOOOOO
googd

Pair-wise 00 0000000000000 0O0OO SVMOOOOOOOOOOOOO Onevs AlOOOO
oooooooo SsvMOOooooOoOoooooOooooooOo SsvMOOooOoOooooooooooooo
SsvMOOOOOOOOOOoOoOoOoOooOoOooOoOooOoOooOo0ooOooOoOoOooOoOooOoooOoOooooo
0000000000000 00000O000o0o0oUoO Onevs AlOOOOODOOO
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000000000000 SVMOOODODOO0O0O0OD0DO000 TingSVM*2” 00 YamCha*2® 000000
TinySVM 00000000000 SVMOOOOODODOOOOOODOD00000 SVMOOOO0000ooo
YamCha 0000000000000 TinySVMOOOOOOODOOOOOO0OTingSVM OO0O0O00O0O
00000000000D0000000000000

000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
J000000000dddOddOdog “ID?’0000YamCha 00000000000000000000
000000000000 0000000 IDO00O0D0000D0O000D0O000DO00O0D 1000000
000000 000000000000 00O0OO*®00 32M0000000000000000000

TH¥RAT—5 NIMILT—5
. " g u e u "
word] [stem] [PoS] Word/\nﬁﬁ StemAnBﬁ POSA:M?

s N ™

He he BRE
opens open VT
the the DT

LUl

032 00000000 0100000000000

gobooooboooobooooooooooOoOoobOoOoOoobooOoOoboOoOooOoOOoOoOoOOoOooDbboOooon
000000000000 0000YamCha 0000000000000 O00OO0O00O0DOO0O0ODOOOOO
TinySVM OOO00000O00O0OO SVvMOOOOOOOODOOOO0OOoOO0oOooooooooooo

*27 http://chasen.org/ taku/software/TinySVM/

*28 http://chasen.org/ taku/software/yamcha/

*29 0000000000000 000000000000000000000000000000000000000000000
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YamCha 00 0000000000000 O0O0O0O0OOO0O0O0O0OO0OO0OODOOOOOOOOOOO
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goboooboooobooooOooOooOoOoOOo0o0obOOoO0OobOOoOoOooOoOoOoOoOOoOoOOOoOoOoDboboOonon
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EDR
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agent
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MINIPAR S

goal

BERZUME | fl g s

. IRFRARET

P A — %":u*ﬁg*ﬁ-%% zjiee%b agent _WW._ooject

N ‘ SVMs — -~

R BRAT &
REFRBER
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033 0010000000

EDROOOOOOOOODOO0ODO0ODOOOODOOOOOO0OOO0ODOO0ODODOUODOUODODODODDOOODO
goboooboooobooboobooboobooobooboobooboboobobooboobboOoon
ggboboooboobboobooboobbooboobbooboon

[Index] (0001 [0O0O] [000 Index]000DOCOODDOOO]

1 He PRON 2 agent
2 gave VT * _

3 me PRON 2 goal

4 a ART 5 _

5 chocolate NOUN 2 object
6 PUNC 2
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[Index] [0OO] [O00O] [000Index] (0000001000 OIMO0OOOOOOOOOO]

1 He PRON 2 gave VT agent
2 gave VT * - - _

3 me PRON 2 gave VT goal

4 a ART 5 chocolate NOUN _

5 chocolate NOUN 2 gave VT object
6 PUNC 2 gave VT _

godooo00o0o0o0o0o0o0oOoOoOoOoOOOOOOOOOOOODOOODODOOOOO SVMOOOOOOOO
gobooooboobbooobooboobobooboobbooboobbobooboobbooboboobo
OO0 MINIPAROOOOOOOOOOOOOO 33

52 000D

coooodoobooooboooobooooooooooboooooooooobo0oooooooooooonn
goboooboooooooooboooo

cooboooobobocooboooOoOooOoOoOoOoOboOoOobOOo0OOoOOOOoOOCO0ObOOOOobOOOOODnn
goboooobooooooooooboooooboooobooobooooooooooOooooboDoboOooboboooon
gobodooooooboooooooooboooobooooooomooooomooooooboooon
ooboooobooooobooooobooooobooOooboOooobooOooboooooOooOoOooOoOooboboOooon
goboooooooooooooboooooboo0oobooooooooooooobDooooDoOoDOooDboboOooon
00oo00o0o0oo0ooU0o0o0o0o0oO0oUo0oOoUo0oooUoOoooO SvMUooooooo
0000000000000000000000000 3403 00000000000000000000

[index] [word] [stem] [PoS] [Tag*] SYMD S~ 2k L
1 e he PRON agent [CFAL B E
2 Zave give YT ”
3 me me PROM ‘ zoal
4 |a a ART ?
2 chocolate  chocolate EE”&JJS RO EBESALE
HE

034 0O00O0OO0OO0OO0OO0OO00O0O0O0OO000000

gooooobooboboooboooboobobooboobbooboobbooboobboboboobo
00000oDmooooooooo XXXO0Ooooooooooooooooooooooooooooo
gogoobooboooo

0 O0pooDoo0000D0000000000000SVMOOOOO000000 TingSVM+YamCha 000000
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EDROOOO0OO0OOODOOCOO 10000000000900000000 100000000000
0000000 300000000000000o000

03 boboo oooOoooooooooo

TagName Precision  Recall Fj—;
agent 69.04% 71.96% 70.47
goal 45.45% 31.39% 37.14
implement 20.00%  9.33% 12.73
manner 48.71% 50.37%  49.52
object 53.44% 60.08% 56.56
place 51.12%  42.24% 46.26
possessor 36.23% 24.04% 28.90
purpose 34.55% 31.15% 32.76
source 71.43% 47.62% 57.14
time 64.98% 61.04% 62.95

AVERAGE(weighted)  55.12% 54.96% 55.04

gbobobobobooboobooouobobi0bbbaeagent DOODODOODOODOODOODOODOODODO
gboobooboob0ob0ob0ob0obOobUobobUubobaeagent DODODOLOOOODOOOOOOOOODOOO
OO0source 00O ODOO0OO0OO “romO0” 0000000000000 DOO0OOOOOODOODOOOOO
0000000000000 000000goal 000 o077 0000000C0OOO0O0OO0OOOO “t0” 0O
00000000000 00D000D0 goal 0O 0OODOOOOOOO0OODODOOOOOODODDOOOOOOOO
gobooooboobbooobooboobobooboobbooboobbooboobboboboobo
00o00doooooooooooOoOoOoOoO00oU0UUooooooooooooDooOoOD “ID’O0O0OOoOo
gooooooboobooooboobooobobooboobDbooboobbooboobbobDboob o
gooboobobobooooooooooobobobobooboooooboobooboboboo

0000 oooooooooooooooooooooooooooooooEDROODOODOO
000o0oooopoooo0o0oOo0o0doooooDooCoOoOO0O00DU0ooDooooDooOoOOooOOoOoOoOg
goooooooooooobmoooob oo b booooooooboboobooooo
0000000000000 oooooooooooooooo

0o0oodoooooDoooooooooooooDoooooooD 4000000000000 0000
0000pDoooOoOoooo 1000000000000 0O00oO0O0OO000O0DOOimplement, possessor,
source O 0000000 DOUOOU0O0UOOObOODUOO0OO0O0oOLObLUO00ooUobObbObODUoobobbLbUubooog
0000000000000 ooooooooooooooooooooooooooon
oooo
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[index] [word] [stem] [PoS] [dep.index][dep.word] [dep.stem] [dep.PoS]  [Tag*]
1 He he PROM 2 gave give VT agent
2 zave give WT #* - - - B
3 me me PROM 2 gave Zive VT zoal
4 a a ART 5 chocolate  chocolate MNOUM | 7 |
s} chocolate  chocolate  MNOUN 2 Zanv give YT
6 PUNC z Zae give VT

SYMD FFEA~ S L RO BT E
(AL 28R T
03 00000000O0O0bOOooooooon
04 OD0O0O0 ODODOODOOOOOOOO
TagName Precision  Recall Fjp—;
agent 72.02% 75.78% 73.85
goal 52.87% 40.89% 46.11
implement 39.39% 15.12% 21.85
manner 59.06% 62.81% 60.88
object 66.57% 74.59% 70.36
place 54.24% 37.65% 44.44
PpOSSessor 37.14% 25.49% 30.23
purpose 65.12% 43.75% 52.34
source 53.13% 34.00% 41.46
time 66.09% 63.19% 64.05
AVERAGE(Weighted) 64.22% 63.88% 64.05
53 0000

ooooooooooooooooooooooo0oooooooooO0ooooEDROOOOODOO
cooboboooooooooOooooOocOoO0obOOoO0OobOOoOoOoOoOoOcOoOoOOoOO0OOOOODbDOOObOoOOn
0000000000000 0000000000000000000000000® 000000000
oooooOoomooooobo 1oooooooooo
coooooooboocoobooobooOoooooOooobooOooobobocooboOooon

1. 000000000

gobooboobbooboobbooboobbooboobboobooobon

*lOogoDOODEDROCOOOODOOOOOONOONODODOOOOODONODOONOONOONODODOONOONOON0NONONooooog
oo0ooo0o0oooooooo
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2. 000
Jooooooooooboobobbobobbobobobooooood
3. Position
O000000000000000000000 before or afterd
4. Distance
O00oooo0oooooooooa

EDROOO0OO0O0OOOOCOOU0O0O0O0ODOOOCOO0O0O00OODODOCOCOOOOUUOODODOODOOOOO
ggboooobooboboobooboobobooboobboobooboooboobobobboobo
gogbbooboobobooboobboobuoobboooboo

[mdex] [word] [stem] [PoS] _[d |ndex][d wordlld stem][d.PoS] [Tag*]

PROMN ——a— —apos— —p— hefore 2 =at YT agant
2 ate eat Y ——a—— —apos— —p— ROOT O #* - - - ~
3 a a ART  ——a— ——apos— —p— hefore -1 4 cake caks O LM ~
i | cake cake MOUMN |=——a— ——apos— —p—  after 2 2 ate =at YT object
b which  which  WH cake MNOUM —p—  before -2 i made make  MT
4] she she PROM ——a— —apos— —p— hefore -1 | K |made make YT | ’? |
7 made  make YT —a—— ——apos—— —p—  after 3 4 cake caks O UM
8 |for for PREP |—a— —apos— —p—  hefore -1 9 me me PRON
9 me me PROM ——a— —apos— for after 2 K made make YT
10 PUMZ ——a— —apos— —p—  after 2 2 ate =at YT

03 O000O0010000000000
ooooooooboooooooooboOoooooooboo

gooboobobooboobboooboobooooboobbobobuoobbooboobboobooo
0000000000000 oooooo00oU00000D0oDOO0o00000U00OD0DDOCCOUOEDRDOO
gboooooooboobooosoooooboboo9booboboboob1b000oboobDOobooboooOon
goosb000000O0O0O0ooopoooobboooo

agent, object 00 0000000000000 Fs— OO 700000 goal, source, time, place 000 O
0000000000000 0U00O0O0O0oO b 0 000000 00DOD0D0DDODOUDDOOOD
implement, possessor, scene J 00 0000000000000 0000O000O0OO0ODO0O0ODOODOOOOO
0000000000000 Uo0o00U0oo0o00oUoO000oo0o00oUooO0o0oUooOooUoooOo
0000 oooooonon possessor OO0 OO0 OoDOoOoDoOooooooooooooog
00000000000 0o00U000o00U000o00U0DO0000O0000ooOO00DUOooOOooUoooOO
oot bbboboboobo

0o000o0opDoooo0U0oO0oo0 1000pDooooOo 000U poooooUUooooooooon
gooooddddoooooooooooooobobbobobbobobbbooddddoooooogo
0000000000000 oo0o00000UU00000000oooooooooo
goooobobobbbooobobbbbboooooobobbbboooobobbbbboooobD agent,
source, goal, implement 0 0 0000000000000 0O000O0 object DO0DDODOODOOOOODODO
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05 0000 oooooooo 10

TagName Precision  Recall Fjg_;
agent 75.50% 79.18% 77.30
goal 56.91% 49.74%  53.08
implement 29.86% 19.37% 23.50
manner 60.04% 59.48% 59.76
number 72.67% 81.02% 76.62
object 70.39% 75.53% T72.87
place 56.09% 56.09% 56.09
possessor 42.24% 30.15% 35.19
purpose 57.72% 48.04% 52.44
quantity 35.71% 26.60% 30.49
scene 36.96% 31.41% 33.96
source 59.65% 59.65% 59.65
time 67.78% 67.33% 67.55
time-from 75.61% 63.27% 68.89
time-to 52.17% 42.86% 47.06
unit 56.00% 56.00% 56.00

AVERAGE((weighted) 65.16% 64.99% 65.07

O0000O0EDROOODOOOOOODOOO object 00DOD0OOOOODODOOOOODODOOOOOO
I:II]I]DI:I*32I]I:IDDI:II]DDI:IDD[II:IDDI:II]I]DDDDDDDDDDDDDDDDD&gen‘cDI:II]I]
O00OO0Oimplement 000 0000000CO0O00ODOOOCO0ODOOO0OODOOOOOODOOOOOOO
000000 object 0O00OO0O0ODODODODDODODDODODOOOOOOOOODODOODOOO

O O O time, place, possessor 1 D 00000 modifier 0000000000000 OOOtime OO0
000000000 30%0place 0000 50%, possessor 0000000 90% 0000000000000
OO0Omodifier 000 0000000000000 0O0O0OOO0OO0ODOOOOOOOOODOOOOOOOOOO
000000000 modifier 00 0000000000000 DOOOOUODODEDROOOODOOOOOOO
gl oooobobbobobbbobobboo0ddddoooooogo
0000000000000 oooooooooooooooo

54 O0OOODOOOO

ocooboOoooOdb0 boooo 1boo0oboOoooOobDboO0booOooOoDoOoDbDboUobDOoDoboOoDo
goooooobooboooobooboobobooboobbooboobbooboobboboboobo

32000 “Ais B’ 0000000MMAD BO object 0000000000000 O0ONONDOOO
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1
09+
0.8+

Pamnar:
0771 |8 g
0&|
= o
F1{E 05 lr :

P | H baseline
0.4+ | _ [ model1
a&rf e I
I RI1LE -

. ) . AVERAGE

agent goal implement | manner ohiect pace  |possessor| punose source time (weightad)

|Ibase\ine 07046632 |0.3713528 | 01272727 | 04952153 | 05656491 | 0462685 (02890173 |0.3275362 | 05714286 | 06294643 | 05503338
|Dmode|1 Q772973 [05306123 | 02349727 | 08975774 | 07286728 | 05600244 | 03518851 | 05243902 | 05864912 | 06750408 | 06678308

03r ODO00O0OOOO0OO0000O0O0 10000000000000

0000000000000 EDROODOODOODOOODOO0OOOOOOOOOOOOODDOOODODOO
gbooooooobobobooooooooong

D0000000000000000000 CoNLL Shared Task 2004, 2005 0 0000000000
Hacioglu 000 00D [11)0 for 20040 O Pradhan 00 00 0O [13]0 for 20050 O O 0 O O O O Hacioglu
O000000000000000000000000000000000000000000000000
000000000000 00000000000D0000000D0000000D0000oooDoogo
Oo0000000ooo00d

00 Pradhan 00000000000 Hacioglhu D0 DODODODODOOODOOODODODOO200500 Shared
Task 00000000000000000000G&]O000000OOOp.18000000000O0OO0O
O000000000000000000000000000000000000000000000000
O00000000 Hacioglu 0000000000000 0000OODDOO00000OOODOO0O0OO
0000000000000 0MO000000000000000000000000000000000
0000000000000 D0D0DDODODODODODODODODODODODOODDDDODODDDDDD PropBank O
0000000ooooooooen® o

00000000000 000000D0000000D00000000000000D000000O0O0O0
0000000000000000000000000 10000000 5000000000000000
00000000000000

*33 Hacioglu 2004 : 8936 000001671 00000
Pradhan 2005 : 39832 000002416 00000
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06 0OO0OO0O0O OO00OO0OCoNLL Shared Task DO OO0

Hacioglu 2004 Pradhan 2005

TagName Precision  Recall Fj—; Precision Recall Fs_;

Arg0 82.93% 79.88% 81.37 91.39% 82.23% 86.57
Argl 71.92% 71.33% 71.63 79.80% 76.23% 77.97
Arg?2 49.37% 49.30% 49.33 68.61% 62.61% 65.47
Arg3 57.50% 46.00% 51.11 73.95% 50.80%  60.27
Argd 87.10% 54.00% 66.67 78.65% 68.63% 73.30
Argh 0.00%  0.00%  0.00 75.00% 60.00% 66.67

ArgM-ADV 53.36% 38.76% 44.91 61.64% 46.06% 52.71
ArgM-CAU 57.89% 22.45%  32.35 76.19% 43.84%  55.65
ArgM-DIR 37.84% 28.00% 32.18 53.33% 37.65% 44.14
ArgM-DIS 66.83% 62.44% 64.56 80.56% 63.44% 70.98
ArgM-EXT 70.00% 50.00% 58.33  100.00% 46.88% 63.83
ArgM-LOC 46.63% 36.40% 40.89 64.48% 51.52% 57.27
ArgM-MNR 50.31% 31.76% 38.94 62.90% 45.35% 52.70
ArgM-MOD 98.12% 92.88% 95.43 98.64% 92.38% 95.41
ArgM-NEG 91.11% 96.85% 93.89 98.21% 95.65% 96.92
ArgM-PNC 52.00% 15.29% 23.64 56.67% 44.35%  49.76
ArgM-PRD 0.00%  0.00%  0.00 0.00%  0.00%  0.00
ArgM-TMP 64.57% 50.74% 56.82 83.37% 71.94% 77.23

AVERAGE 72.43% 66.77% 69.49 81.97% 73.27% 77.37

e Arg00Argl 00D OO EDROOODOD agent, object 000000000000 OOODOODO 1
00000000000000000D0D0 Hacioglu 2004 0000000000000 O0OODOOD
PropBank O Arg0, Argl 0000000000000 O00O00O000O0O0O0O0U0O0O0O0OOEDR O
agent, object 000000000000 DO0ODOOOOOOODOODOOOOOOOOOOOO
O000000000000000000077.300 agentd, 72.8Tobject00 0000000 10 Fg—y
O000000000000000000000000000Are20Args 000000 O0O0OOOOO
000000000000 000000000000000Arg2000000000 Arg0, Argl O
gobooboooboo

e ArgM-DIR O DirectionalsO 00000 OOO0OO0OEDR OO source 0 goal DO0OO0OO0O0O0OOOOO
00000000000 PropBank 0000000000000 OOOOODOOOOOO 10000
0D0000000000ooo*4og

e ArgM-EXT O Extent Markers 0000000000 O0OO0OO0OO0OOEDROOOOOOOOOOO

*34 000000000 source 0 goal 1000000 Arg20args 000000000000 000000000000000
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00000 quantity 0000000000000000O000O PropBank 00O0OO0O0O0O00OO0OOO
gooboooo

e ArgM-LOC O Locatives0 00 O0O0OOOO0O0O0OOO0OOOOOOO0OOOOEDR OO place 00O
00000000000 0000000000000 1000000000040 Pradhan 2005 000
Oo0ooooooooooo

e ArgM-MNR O Manner Markers 000 0000000000000 00O0O00O00OOOOOOOO
O00 10 manner 000 0O00O0OPropBank 00 0D0D00DO000O0O0O0OOOOOOOOODOOO
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TagName Precision  Recall Fjg_;
agent 65.78% 60.91% 63.25
goal 62.05% 71.84% 66.59
implement 49.40% 38.75% 43.43
manner 71.54% 68.34%  69.90
object 76.07% 79.27% 77.63
place 51.06% 47.22%  49.07
POSSessor 22.69% 11.74% 15.47
purpose 52.54% 44.93% 48.44
source 65.06% 69.43% 67.17
time 69.25% 68.03% 68.63

AVERAGE (weighted) 69.88% 70.00% 69.94
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77777777777777777777777777 Input Sentence: ¢1,c9, ..., ¢ ..., 0p
Initialize:
PRP || VBZ DT N .
i=1lis =100, 00 Ciuen iy Op
He opens the de no_construction = true
77777777777777777777777777 Start: while true do begin
if i == |s| then
if no_construction == true then break;
VBZ DT N no_construction = ture
open the dc i=1:
agent 1 else
PRP x = get_contextual_features( s, i );
He
if y == Left or Right then
l I,é[]*ﬁ@*ﬁ— 2 = estimate_Semantic_Role( madel.sem, z, Y ):
s = construction(s, i, y, 2 ):
VBZ DT N no_construction = false;
opens | | the de clse if y == Shift then
i=1+1;
T‘iagentrﬁ
end;
PRP .
end;
He end;
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09 0OoOO0OO0 oooooooo 20000000
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goooooood ooodo 2
TagName Precision  Recall Fj—; Precision Recall Fz_;
agent 72.02% 75.78%  73.85 75.29% 79.24% 77.22
goal 52.87% 40.89% 46.11 53.09% 45.83% 49.19
implement 39.39% 15.12% 21.85 29.87% 16.13% 20.95
manner 59.06% 62.81% 60.88 59.11% 55.67% 57.34
object 66.57% 74.59% 70.36 73.02% 73.93% 73.47
place 54.24% 37.65% 44.44 53.21% 42.29% 47.12
POSSessor 37.14% 25.49% 30.23 44.10% 24.69% 31.66
purpose 65.12% 43.75% 52.34 55.26% 37.61% 44.76
source 53.13% 34.00% 41.46 61.63% 57.37% 59.42
time 66.09% 63.19% 64.05 65.35% 57.36% 60.91

AVERAGE (weighted) 64.22% 63.88% 64.05 67.57% 64.18% 65.83
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TagName Precision  Recall Fjg_;
agent 72.95% 76.08%  74.48
and 64.006% 63.37% 63.71
condition 35.73% 29.02% 32.02
goal 46.77% 40.30%  43.30
implement 27.50% 15.43% 19.77
manner 55.22% 52.44% 53.79
number 72.07% 72.83% 72.45
object 65.23% 66.34% 65.78
or 55.70% 54.61% 55.15
place 47.17%  36.69%  41.27
possessor 42.38% 22.87T% 29.71
purpose 43.8%% 27.31%  33.67
scene 30.44% 22.41% 25.81
source 55.53% 49.77% 52.49
time 59.64% 50.33% 54.59
time-from 54.32% 38.94%  45.36
time-to 41.94% 27.08% 32.91

AVERAGE (weighted) 60.89% 57.15% 58.96

011 0000 00000000 2000000000000
gboogboooboboooboobobobooobo

only Dependency Analysis with Semantic Analysis

Dependency Accuracy 79.16% 83.88%
Complete Accuracy 23.01% 37.25%
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012 0000 00000000 2PropBankO0000000O

TagName Precision  Recall Fjg—;
Arg0 90.70%  90.90%  90.80
Argl 86.09% 88.12% 87.09
Arg2 64.66% 58.37% 61.35
Arg3 72.06% 35.25% 47.34
Argd 76.19% 53.33% 62.75
Argh 0.00%  0.00%  0.00
ArgM-ADV 65.52% 51.15% 57.45
ArgM-CAU 94.12%  68.09%  79.01
ArgM-DIR 45.45% 16.95%  24.69
ArgM-DIS 72.65% 58.62% 64.89
ArgM-EXT 100.00%  50.00%  66.67
ArgM-LOC 58.98% 69.23% 63.71
ArgM-MNR 53.52% 45.78% 49.35
ArgM-MOD 0.00%  0.00%  0.00
ArgM-NEG 80.00% 72.73% 76.19
ArgM-PNC 57.81% 41.57% 48.37
ArgM-PRD 0.00%  0.00%  0.00
ArgM-TMP 73.47% 75.66%  74.55
AVERAGED weightedO 79.46% 77.39% 78.08
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