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Bilateral Japanese Denpendency Parsing - Deterministic and

Comparative by Relative Preferences of Dependency

YuJ1 YamMamoTo™! and SHIGERU MASUYAMAT!

Japanese dependency parsers fall into two main methods, 1) deterministic
parsing and 2) parsing based on dependency certainties among modifee can-
didates. The former methods tend to make errors especially for identifying
long-distance dependencies because these methods do not opt the candidate
by comparing candidates. On the other hand, the latter methods have diffi-
culty with their parsing speed due to searching the most preferable candidate
from all modifee candidates. The proposed method identifies easily-analyzable
dependencies by deterministic parsing and identifies the rest dependencies by
parsing based on dependency certainties among modifee candidates later. Ex-
periments using the Kyoto Text Corpus show that the proposed method runs
2.4 times faster than the relative-model parser while the dependency accuracy
of the proposed method is nearly comparable with the relative-model’s.
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Fig.1 B[] and anslink[] on an example sentence.
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// 00: 00000000000 w
funciton train(T, C, I)
w <+ 0;
for (iter = 1; iter <= [; iter++) {
foreach ( (B, N, anslink)e T ) {
estlink = [-1] * N; // 0000 —-1000000
(w,estlink) = bilateral_sr_train( w, C, B, N, anslink, estlink );

(w,estlink) = bilateral_comp_learn( w, C, B, N, anslink, estlink );

0 2 00000 - Bilateral Parsing 000000000

Fig.2 Pseudo code for training the bilateral parser.
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// 00:w: 0000O0ODOOCOOO
// estlink: 0000000000000 0O0O0O0O0O0O0O0O0O
// 00 pop: 0000000000 OOOOO0OOOOOODOODOOOOOOOO
// 00 push: 000000000000 0O00OOOOOOOOOOO
function bilateral_sr_train( w, C, B[], N, anslink[], estlink[] )
push(stack, -1); // —-1000
push(stack, O0);
for (j =1; j <N; j++) {
i = pop(stack);
while (i != -1) {
if ((A==N-2)& (j == @®-1)))
estlink[i] = j;
else {
scr = w-w((i,j),B);
y = (j == anslink[i]) ? +1 : -1;
min{C, max{ 0, (1—y-scr) / [lw((1,3) B2 }};
if (j != anslink[i]) {
w <+ w4y 7 w((i,j),B);

T

break;

}

else if ( (j == anslink[i]) && (scr >= 0) ) {
estlink[i] = j;
w <+ w+y7Tw((i,j),B);

}

i = pop(stack);
}
push(stack, i);
push(stack, j);

0 3 DO0OO0O0OO0 - Bilateral Parsing 0 00000000000D00DOOO

Fig.3 Pseudo code for training the deterministic parsing of the bilateral parser.
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// 00:w: 00000O00OO0OCOOO
function bilateral_comp_learn( w, C, B[], N, anslink[], estlink[] )
for (i =N - 3; i >= 0; i++) {
if (estlink[i] != -1)
continue; // O00O0ODOOO0ODOCOOOOOOOOOODOCOODDOO
j = estlink[i + 1];
while (j != -1) {
if (j != amslink[i]) {
link_scr = w-w((i,anslink[il),B);
nlink_scr = w-w((i, j),B);
7 = min{C, max{ 0, (1 — link_scr + nlink_scr)
/ llw((1, ans1ink[i1), B) — w((i, 3}, B)II® }}s
w < w + 7{ w((i,anslink[i]),B) — w((i, j), B) };
}
j = estlink[j];

04 00000 - Bilateral Parsing 0 O00000000000000OD0O00ODOOO
Fig.4 Pseudo code for training the preference-based parsing of the bilateral parser.
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Table 1 Results of dependency accuracy and sentence accuracy.
oooo ooooooo (%) oooo (%) 0oooo (0/0)
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// 00: estlink: 0000000 DOO0OOODOOODOODODOOODO
function bilateral_parsing( w, B[], N )

estlink = [-1] * N; // 0000 -1 000000

(estlink) = bilateral_sr_parsing( w, B, N, estlink );

(estlink) = bilateral_comp_parsing( w, B, N, estlink );
0 5 DO0OO00O0O - Bilateral Parsing

Fig.5 Pseudo code for the bilateral parser.
// 00: estlinkk 00000000 0O0OO0OO0OOOOOOOOOOO
function bilateral_sr_parsing( w, B[], N, estlink[] )
push(stack, -1); // —-1000
push(stack, 0);
for (j = 1; j < N; j++) {
i = pop(stack);
while ( (i != -1)
& ( ( A ==N-2) & (j==N-1)) I
(w-w((i,j),B)>0) ) ) {
estlink[i] = j; //00000000000O0OOCOOOO
i = pop(stack);
}
push(stack, i);
push(stack, j);

06 0OO0OO0OOO - Bilateral Parsing 00000000000 O0OOO
Fig. 6 Pseudo code for the deterministic parsing of the bilateral parser.
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// 00: estlink: 0O0O00O0O0OOO0O0O0OCOOOOOCOOOOOOO
function bilateral_comp_parsing( w, B[], N, estlink[] )
for (1 =N - 3; i > 0; i--) {
if (estlink[i] != -1)
continue; // 0000000 O0O0O0O000000O0O0O0O0OOODODO
max_scr_idx =i + 1;
max_scr = w-w((i,i + 1),B);
j = estlink[i + 1];
while (j != -1) {
scr = w-w((i,j),B);
if (scr > max_scr) {
max_scr_idx = j;
max_scr = scr;
}
j = estlink[j];
}

estlink[i] = max_scr_idx;

07 00000 - Bilateral Parsing 00 0000000000000 OOOOO
Fig.7 Pseudo code for the preference-based parser of the bilateral parser.
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