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Edge-Based Linear Model
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taken from Wang and Zhang, NAACL tutorial 2010
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Features in the MST Parser

2) ? )
s Basic Bi-gram Features
Basic Uni-gram Features : . In Between POS Features
: p-word, p-pos, c-word, ¢c-pos - - :
p-word, p-pos v S— h— p-pos, b-pos, c-pos
p-word P~pos, > P . Surrounding Word POS Features
. p-word, c-word, c-pos - : : -
p-pos - - p-pos, p-pos+1, c-pos-1, c-pos
. p-word, p-pos, ¢-pos : . , :
c-word, c-pos - p-pos-1, p-pos, ¢c-pos-1, c-pos
c-word p-word, p-pos, ¢-word p-pos, p-pos+1, c-pos, c-pos+1
C-pos p-word, c-word - os:l -pos ,c- S ’c- s+1
p D-pOS, C-pOS p-pos-1, p-pos, €-pos, C-po

Table 1: Features used by system. p-word: word of parent in dependency edge. c-word: word of child.
p-pos: POS of parent. c-pos: POS of child. p-pos+1: POS to the right of parent in sentence. p-pos-1: POS

to the left of parent. c-pos+1: POS to the right of child. c-pos-1: POS to the left of child. b-pos: POS of a
word in between parent and child.

taken from McDonald et al.
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Global Linear Model

Score(t) = >, D wi.fr(xi = ;)
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D Wk 2, Jr(wi — xj)

Ti—X;ET
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Generic Online Learning

Training data: 7 = {(z., y:) } =1
l.wo=0;,v=0;7=0

2.forn:1..N

3. fort:1.T

4, wli"Y) = update w'*) according to instance (z:, y;)
5. v=v+wlitd

6. 1=1+1

7.w=v/(NxT)

taken from McDonald et al.




The Perceptron Update

Given sentence x; and correct tree yy
z;, = argmax, Wy_1 . F(x¢,z)

wy = wy_1 + F(x¢,y:) — F(Xx¢, 24)
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CoNLL Shared Task Data

Multilingual

Ar | Ba | Ca |Ch | Cz |En| Gr | Hu | It | Tu
Language family Sem. | Isol. |[Rom.| Sin. | Sla. | Ger. | Hel. | F-U. |Rom.| Tur.
Annotation d d |c+f |c+f| d |c+f| d | c+f |c+f | d

Training data

Tokens (k) 112 | 51 | 431 | 337|432 447 | 65 | 132 | 71 | 65
Sentences (k) 29 | 32 |150|57.0/254 |186| 2.7 | 6.0 | 3.1 | 5.6
Tokens/sentence 383 | 158 (28.8| 59 |17.0(24.0|242|21.8|229|11.6
LEMMA Yes | Yes | Yes | No | Yes | No | Yes | Yes | Yes | Yes
No. CPOSTAG 15 125 |17 13 |12 | 31 | 18 | 16 | 14 | 14
No. POSTAG 21 | 64 | 54 (294 | 59 | 45 | 38 | 43 | 28 | 31
No. FEATS 21 135933 | 0 | 71 O | 31 | 50 | 21 | 78
No. DEPREL 29 | 35 | 42 | 69 | 46 | 20 | 46 | 49 | 22 | 25
No. DEPREL H=0 | 18 | 17 1 1 8 1 22 1 1 1
% HEAD=0 87 197 | 351|169 /116|42 | 83 | 46 | 54 | 128
9% HEAD left 79.2 | 44.5 | 60.0 |24.7 | 469 |49.0|448 | 274 |65.0| 3.8
% HEAD right 12.1 | 45.8 | 36.5 |58.4|41.5 |46.9 469 | 68.0 | 29.6 | 834
HEAD=0/sentence | 3.3 | 1.5 | 10 |10 |20 | 10|20 | 1.0 | 1.2 | 1.5
% Non-proj. arcs 04|29 01 00|19 |03 1129|0555
% Non-proj. sent. 10.1 1262 | 29 | 0.0 |23.2| 6.7 |203 264 | 74 |33.3
Punc. attached S S A S S A S A A S
DEPRELS for punc.| 10 | 13 6 (29| 16 | 13 | 15 1 10 | 12

Taken from Nivre et al. (2007)




Graph-based vs. Transition-based

Table 1
Labeled parsing accuracy for top-scoring systems at CoONLL-X (Buchholz and Marsi 2006).
Language Graph-based Transition-based
(McDonald, Lerman, and Pereira 2006) (Nivre et al. 2006)
Arabic 66.91 66.71
Bulgarian 87.57 87.41
Chinese 85.90 86.92
Czech 80.18 78.42
Danish 84.79 84.77
Dutch 79.19 78.59
German 87.34 85.82
Japanese 90.71 91.65
Portuguese 86.82 87.60
Slovene 73.44 70.30
Spanish 82.25 81.29
Swedish 82.55 84.58
Turkish 63.19 65.68
Average 80.83 80.75

Taken from McDonald & Nivre (2011)
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State-of-the-Art (2015)
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Taken from Weiss et al. (2015)
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Accuracy League Table (2015)

Method UAS LAS Beam
Graph-based
Bohnet (2010) 92.88 90.71 n/a
Martins et al. (2013) 92.89 90.55 n/a
Zhang and McDonald (2014) 93.22 91.02 n/a
Transition-based
*Zhang and Nivre (2011) 93.00 90.95 32
Bohnet and Kuhn (2012) 93.27 91.19 40
Chen and Manning (2014)  91.80 89.60 1
S-LSTM (Dyer et al., 2015) 93.20 90.90 1
Our Greedy 93.19 91.18 1
Our Perceptron 93.99 92.05 8

Results for English WS§J

Taken from Weiss et al. (2015)




