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Algorithm 1 Over all process

Require: Dependency tree D
1: for each head chunk H in D do
2:  reorder H and its modifier chunks by Algorithm
3, 4, 5, according to the type of H by Algorithm 2
3: for each head chunk H in D, top-down-wisely do
4:  reorder morphemes of H by Algorithm 7, accord-
ing to the segmentation of H by Algorithm 6

Algorithm 2 Chunk type
Require: chunk C
1: if C.head.func is "#F" then
2 C'is a Verb-chunk
3: if C.head.func is "4 7" then
4:  if no copula morphemes succeeding then
5
6
7

C' is a Noun-Chunk
else
C is a Copula-Chunk

JERESR D ~FE 2 121X, 1€k D [intra-chunk| %
Bz lextra-chunk %’9@5 ZMZ T 1 OO E
L iz, Algorithm 6 O K 912, & 2 CHIZx LT,
Z DI O L ELHEIPH DL - Hm BB T R EERER
(ExPre/ExPost) &< OWNEROL Al Blhd <&
JEREFR (InPre/InPost) Z[FE L TH 5., Algorithm
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Algorithm 3 Inter-chunk rule for Verb-chunk

Require: Verb-chunk H, set M of H’s modifier chunks

1: Sup, Pre,Core, Post < [ ],[ ,[],]]
2: for each chunk C' in M do
3:  if C.func.POS is "E&ftid" then
4: Sup.append (C)
5: for each chunk C' in M do
6:  if C.func.(POS, lex) is ("B, #&8h5","53") then
7 Core.append (C)
8: Core.append (H)
9: for each chunk C in M do
10:  if C.func.(POS, lex) is ("Bhan), 485" " %") then
11: Core.append (C)
12: for each chunk C in M do
13:  if C.func.(POS, lex) is ("Ban], 485", "iZ") then
14: Core.append (C)
15: for each chunk C in M do
16:  if C is not in Sup or Core then
17: if C.func.(POS, lex) is ("Bhid, £RBhFA","13") or
C.func.POS is "By, #5585 " or C.end is ", "
then
18: Pre.append (C)

19: for each chunk C in M do
20: if C is not in Sup or Core or Pre then
21: Post.append (C)

22: return Sup + Pre + Core + Post

Algorithm 4 Inter-chunk rule for Noun-chunk
Require: Noun-chunk H, set M of H’s modifier chunks
1: Sup, Pre,Core, Post < [ |,[ ], ],[]
2: Proc. of line 2 to 4 in Algorithm 3

3: for each chunk C in M do

4: if C.func.POS is "I 2 B)F]" then
5: Core.append (C)
6
7
8
9

: for each chunk C'in M do
if C.func.POS is "#{£Fi" then

: Core.append (C)

: for each chunk C' in M do
10:  if C.func.POS is "JZ%&F1" then
11: Core.append (C)
12: for each chunk C in M do
13:  if C.func.POS is "4 7" then
14: Core.append (C)
15: Core.append (H)
16: for each chunk C in M do
17:  if C.func.(POS, lex) is ("BhEi, @EA#(L","D") then
18: Core.append (C)
19: Proc. of line 15 to 21 of Algorithm 8

20: return Sup + Pre + Core + Post

Algorithm 5 Inter-chunk rule for Copula-chunk

Require: Copula-chunk H, set M of H’s modifier chunks
1: Sup, Pre,Core, Post < [ |,[ ], 1] ]
2: Proc. of line 2 to 8 of Algorithm 3
3: Proc. of line 15 to 21 of Algorithm 3
4

: return Sup + Pre+ Core + Post
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Algorithm 6 Chunk Segmentation
Require: chunk C
1: Core < from the first to the head morph. of C'
2: ExPre,InPre,InPost, ExPost + [ ],[],[],]]
3: if C is Verb/Copula-chunk or C.head.POS is "JZ%
7" then
if C.func.POS is "By, #5HcBhEA" then
ExPre.append (C.func)
else
InPre.append (C.func)
if C is Noun-chunk then
if C.func.POS is "Bhia, WS BhFE" or "HEfida"
then
10: ExPost.append (C.func)
11:  else
12: ExPre.append (C.func)

13: InPost < all the other unprocessed morph. in C

Algorithm 7 Intra/Extra-chunk rule for Morpheme

Require: Inter-chunk reordered tree D, by line 1 to 2
of Algorithm 1, each chunk C in D, is segmented by
Algorithm 6

1: for each chunk C in D, do

2: L., < the most left modifier chunk of C in D,
3: Ry, < the most right modifier chunk of C' in D,
4: Ly,.ExPre < C.ExPre + Ly,.ExPre

5: Ry, ExPre + R,,.ExPost + C.ExPost

6 C.Core + C.InPre + C.Core + C.InPost
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# 2: 7 A2 bt v k kO BLEU/RIBES,

i, $EEFEOKE BLEUE (30.8) (Xl FiED i

(DL {37 =2 —F ¢ > Z'W§®D distortion limit, K544 410> BLEU/RIBES Ot
AL~ p <0.01 LNLVOREZENRS D (bootstrap EIZ L D),)

DL || Baseline | Morph.[2] [ Dep.[2] | Dep.[3] | PAS[4] [ PAS[5] [ LADER[6] [ Proposed
0] 24.6/.645 | 23.6/.680 | 22.3/.672 | 24.8/.615 | 25.1/.651 | 28.2/.704 [ 28.9/.705 [ 30.3/.732
3| 24.7/.648 | 25.5/.689 | 24.3/.679 | 25.1/.615 | 25.3/.652 | 28.1/.706 | 29.1/.705 | 30.2/.731
6 || 27.0/.662 | 28.6/.707 | 28.1/.702 | 26.6/.624 | 27.0/.667 | 29.1/.710 | 29.4/.707 | 30.2/.733
9 || 28.0/.672 | 29.7/.715 | 28.6/.704 | 27.5/.635 | 28.3/.681 | 29.7/.716 | 29.8/.708 | 30.6/.735
12 || 28.6/.681 | 29.3/.713 | 28.3/.702 | 27.8/.641 | 28.1/.683 | 29.4/.715 | 29.8/.708 | 30.8/.733
oo || 28.5/.648 | 29.0/.670 | 27.4/.649 | 28.1/.630 | 28.3/.647 | 29.2/.679 | 29.1/.654 || 29.9/.697

F I BEFEOEL—NVEFEFREEORG, (AN
v k£ BLEU/RIBES, VNC % 3 f#® linter-chunk]
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L VNCg.sr | VNC [ VNeony |V
0| 29.1/.727 | 28.2/.720 | 27.7/.717 | 25.1/.664
3| 29.2/.725 | 28.4/.720 | 28.0/.717 | 25.3/.664
6 || 29.7/.728 | 28.8/.724 | 29.1/.723 | 27.0/.678
9| 30.2/.731 | 29.4/.727 | 29.4/.723 | 28.4/.688
12 || 30.4/.730 | 29.5/.723 | 29.1/.721 | 28.5/.689
oo || 29.4/.679 | 28.3/.672 | 28.0/.664 | 28.1/.649
32
30 " ——Baseline
) P " —— Morph.[2]
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T og —4—Dep.[3]
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L 24 PAS[5]
2 —+—LADER[6]
04 05 06 07 08 09 10 11 12 Proposed

second / sentence
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