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Dependency Parsing for Traditional Mongolian

SU Xiang-dong GAO Guang-lai YAN Xue-liang
(College of Computer Science, Inner Mongolia University, Huhhot 010021, China)

Abstract Dependency parsing has become increasingly popular in natural language processing in recent years, Never-
theless, dependency parsing focused on traditional Mongolian has not attracted much attention. We investigated it with
Maximum Spanning Tree (MST) based model on Traditional Mongolian dependency treebank (TMDT), This paper
briefly introduced traditional Mongolian along with TMDT, and discussesd the details of MST. Much emphasis was
placed on the performance comparisons among eight kinds of features and their combinations in order to find a suitable
feature representation. Evaluation result shows that the combination of Basic Unigram Features, Basic Bi-gram Features

and C-C Sibling Features obtains the best performance. Our work establishes a baseline for dependency parsing of tradi-

tional Mongolian.
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s E Unlabeled Labeled

d eatures RA DA ™ RA LAS ™

1 a 73.0%  83.1%  19.0%  72.0%  80.4%  13.0%
2 b 72.0%  81.6%  24.0%  71.0%  79.5%  17.0%
3 a+b 74.0%  83.4%  28.0%  73.0%  8L.0%  20.0%
4 at+b+c 67.0%  8L7%  21.0%  66.0%  79.2%  13.0%
5 a+b+d 68.0%  84.2%  27.0%  67.0%  82.0%  19.0%
6 a+b+e 67.0%  82.2%  28,0%  66.0%  80.1%  20.0%
7 ath+cetd 70.0%  82.5%  21.0%  69.0%  80.0%  13.0%
8 at+btcte 70.0%  82.2%  21.0%  69.0%  79.8%  14.0%
9 at+btd+te 70.0%  83.1%  26.0%  69.0%  80.9%  19.0%
10 atb+ctdte 73.0%  82.4%  20.0% 73.0%  79.8% 14.0%
11 at+b+i 74.0%  85.0%  28.0% 73.0%  82.6%  19.0%
12 a+b+g 73.0%  84.4%  27.0% 73.0% 82.1% 19.0%
13 a+b+i+g 70.0%  84.2%  29.0%  69.0%  81.8%  20.0%
14 a+b+h 66.0%  82.4%  28.0%  65.0%  80.3%  22.0%
15 ctd+etf+g+h 72.0%  82.5%  27.0%  7L0%  79.8%  16.0%
16 a+bt+d+Hi+h 67.0%  83.8%  28.0% 66.0%  81.5%  20.0%
17 atbtctdtetftgth  77.0%  83.2%  23.0% 76.0%  81.0% 18.0%

6.2 41F

£ 23 TREEHURFAERMTHLRER. RITIEE
3 LIS RAE R, B RS T E WS R
WERBR, 7E55 11 HAKEH, DA M LASKB THRX
{8,435k 85. 0% F 82. 60, Hofth 4 BURIRIEIE FRARVERE.
[X #t , Basic Unigram Features.Basic Bi-gram Features #1 C-C
sibling Features 3X 3 FH4FAE fI4H & 76 38 i SUIRAF )R SH 0T o
BIEERERE,

AINEEBRA—B BT ANE 2 WER, DAY
LAS W& —3, M DA 5 RA.CM XWH AL —B. Wik
2L, DA I LAS B E AR TREER L, W DA 5 RA.CM
BT EERFI . LB 3 AMSE 13 HLBa B,
DABK T RAB/NT . 7E5 17 (BT IFIEMAH &)W
FIFRERMT L BIARE R LK B RA ¥ERAE B KXME, 7 CM 3
KBS RAME. MRERFEEIGERF R SOV &t A e
A2 ] MEIBIE X RE S SHM IR X RIRE .

AR B SE% 5 14 AR E LB CM SRR
KA. (HXHARGEIEE TA R 8 B T RB R & URF A%
SIHTRIEBE . BOAAHLE T8 3 SRR, TR EMESR RADA
1 LAS AR TR, 7658 13 HERFHIFRICEEF CM B3]
Bk,

Basic Unigram Features #] Basic Bi-gram Features & T
ARHFEPHBEENWMSE. 545, EfINASGE 3 Ax
BEOMRBIE T A RMAAHEMA S (B 1S HER ., HK,E
I A Wt RE T T BT BE.

M 4 HRHBIEE 10 HLRBAINEER, 0 L F 30
TR K BB B B R FHR R AL T B0 HEBE , R — B fF AL T
PER T HERE. DXUSHISE M SRR AT AL F 0 A 1
BEWERERNEERRNHEERFARE, XAEIEL
T X RT B R R B AT A AT 28 T R L AR AE M e R R
HEE,

BRIE  ASCE T RAA B RIE S I UK
TMDT b7 T 80 SURTFAE TR . SCh AT
WTETRRAE SN IR SR, BB
BT 8 MARE R HAE S F W UIRF B d
BE.IFHEAT T AR B 4. LH 45 R B 7R, Basic Unigram
Features, Basic Bi-gram Features fll C-C sibling Features iX 3
FRHIE AR B 7ES o SURFE AR A P ML BB R A . TARIE
WEXRIEE DA MR ICIRFEXREE LAS 4358 T

+ 100 -

85. 0% %1 82.6%. ERARHIFEERSHMEFTHNEEE
F AR YN GRER A PRI XN ERE S ARER

T =2, RITHLIRTE A E ST P IA S o B R 5
W, AR B R RS .

2 % X W

[1] Hideki H. Semantic Dependency Analysis Method for Japanese
Based on Optimum Tree Search Algorithm[J]. Transactions of
Information Processing Society of Japan,2002,43(3).:696-707

[2] Mcdonald R, Crammer K, Pereira F. Online Large-Margin Trai-
ning of Dependency Parsers[ C] // Proceedings of the 43rd An-
nual Meeting on Association for Computational Linguistics.
2005:91-99

[3] Eisner ] M. Three New Probabilistic Models for Dependency
Parsing:an Exploration[ C] // Proceedings of the 16th Confer-
ence on Computational Linguistics. 1996 ; 340-345

[4] Mcdonald R, Pereira F, Ribarov K, et al. Non-projective Depen-
dency Parsing Using Spanning Tree Algorithms[ C] // Procee-
dings of the Conference on Human Language Technology and
Empirical Methods in Natural Language Processing, 2005 :523-530

[5] Chu Y-J,Liu T-H. On the Shortest Arborescence of a Directed
Graph[J]. Science Sinica,1965,14:1396-1400

[6] Jack E. Optimum Branchings[J]. Journal of Research of the Na-
tional Bureau of Standards,1967,71B.233-240

[7] Crammer K, Singer Y. Ultraconservative Online Algorithms for
Multiclass Problems[J]. Journal of Machine Learning Research,
2003,3:951-991

[8] Crammer K, Dekel O, Shalev-Shwartz S, et al. Online Passive-
Aggressive Algorithms{C] // Procings of the Sixteenth Annual
Conference on Neural Information Processing Systems (NIPS),
2003

[9] Meleuk T A. Levels of Dependency in Linguistic Description:
Concepts and Problems[ 1. Dependency and Valency, 2003(1) .
188-230

[10] Hudson R, An Introduction to Word Grammar{ M]. Cambridge.
Cambridge University Press,2010

[11] Nivre J. Dependency Grammar and Dependency Parsing [R].
School of Mathematics and Systems Engineering, Vixjé Univer-
sity, 2005

[12] M /RER. BEEIETBEIML PERIEESE . WBRE AR R, 1992

[13] Georgiadis L. Arborescence Optimization Problems Solvable by
Edmonds’ Algorithm[J]. Theor. Comput. Sci. , 2003, 301(1-3);
427-437



