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Translation of culture-specific words using cross-lingual distributed
representation

ZHONG Ganghui

Abstract
Recently, with the development of neural networks, the translation accuracy of
machine translation has improved and many formal documents (theses, legal documents,
etc.) can be translated correctly. However, texts with strong cultural characteristics, such
as life and religion, are formed based on culture, thoughts, customs, and may contain
words that exist only in that language. For example, the Chinese word "7 [E" refers to a
type of food eaten during the Lantern Festival, a traditional Chinese festival, which is a
sesame-filled ball made of glutinous rice flour, etc. In Japanese, there are foods that are
similar in shape, but there is no word that indicates the context in which they are eaten
during the "Lantern Festival". Therefore, "IE A + 1, XX F "2 8, X %.would be
translated as "On the first 15 days of the first month, all families eat dumplings and hang

n

lanterns. " and "7 B " is mistranslated as "dumplings". In order to translate such
sentences accurately, it is essential to generate a bilingual translation of culture-specific
words.

In this paper, we used cross-linguistic word variance expressions to generate bilingual
similar words in the target language that correspond to culture-specific words in the
source language. Specifically, we generated a distributed representation space for each
language from the Wikipedia corpus of Japanese and Chinese, and aligned the two
spaces based on bilingual dictionary data. Then, we mapped the Chinese Eigenwords, a
real-valued vector embedding associated with a word, to the Japanese vector space and
search for Japanese synonyms to generate the bilingual dictionary of the Eigenwords. In
the realization of this technique, the following two points should be tackled.

Synonym combination
Even if we map the Japanese and Chinese distributed representation spaces, it
is difficult to obtain a word vector in the Japanese distributed representation
space that is very close to the Chinese word vector. It is necessary to generate a
new pair from all the combinations of synonyms that are useful for explaining

the Chinese word among several corresponding Japanese synonymes.

Synonyms and differential combination
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The pairs obtained from all the combinations of synonyms may not be able to
express the meaning of the Chinese words. Therefore, we combine the closest
Japanese word obtained by subtracting the synonym vector and the Chinese
word vector separately with its corresponding Japanese synonym, and
reinterpret the Chinese word using the newly obtained pair.

For the former task, we find the combination that best represents the Chinese word
from the 20 similar concepts in Japanese obtained after the alignment of the distributed
representation space. Specifically, we calculate the average of the word vectors for each
word combination, calculate the cosine similarity between the average vector and the
Chinese word vector, and select the most similar word combination.

For the latter task, the 20 Japanese synonym vectors are subtracted from each of the
Chinese word vectors and the new difference vector is used to find the closest Japanese
word, and a new pair is formed between that word and the corresponding Japanese
synonym. The cosine similarity between the sum vector of the obtained pairs and the
Chinese word vector is calculated, and the most similar word combination is selected.

We applied the proposed method to 10 Chinese-specific words selected from
Wikipedia, and evaluated the effectiveness of the proposed method by using the
rankings of the combinations of the selected Japanese similar concepts that we judged
to be the best manually. The contributions of this study are as follows.

Synonym combination
Using the aligned Japanese-Chinese distributed representation space, we
obtained 20 Japanese words that are similar to Chinese culture-specific words,
and ordered them according to the similarity of the mean vector of all word
pairs. The proposed method improves the Mean Reverse Rank (MRR) by about
12.78% and the Mean Average Percentage of Fitting (MAP) by about 97.15%
compared with the simple bilingualization of similar Japanese words.
Synonyms and differential combination
By using not only the combination of synonyms but also the combination of
synonyms and differences, we generated descriptions of culture-specific words
in Chinese. The proposed method improves the mean reverse rank (MRR) by
72.43% and the mean average percentage of fit (MAP) by 18.53% compared to

the simple translation of similar words in Japanese.
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((&¥8%’, &R V"), 0.0800158903002739) EfR (CEBK, ¥55), 05179152488708496) EfR
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8% : V—Ra—F

A BREBESRECERTOERI—F
from gensim.models import word2vec
import gensim
import math
from scipy import spatial
import numpy as np

import pandas as pd

#34F V77 A N7 5 Truetxt 7 7 A /L7272 & False

#PEFROET L

modelt = gensim.models.KeyedVectors.load_word2vec_format('vectors-
zh.bin', binary=True)

# AAGEDET IV

model2 = gensim.models.KeyedVectors.load_word2vec_format('vectors-
jp.bin', binary=True,unicode_errors="'ignore')

# Z N CHUEAHEDOR 7 MLEEY T

cul_data=model1[";7[&"]

# 2 C HAGEORFEEE 20 H 2 H Y 17
lui_jp = model2.most_similar(positive=[cul_ data], topn=20)
print(" H AGEEHELHEE")

#HEFE OGO
import itertools
#20 il H AGEMERE 2 2B bE T 190 DT #1ED
pa_li=list(itertools.combinations(lui_jp_li,2))
# print(pa_li)
ra_li=[]
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for word in pa_li:

lui_1=word[0]

#print(lui_1)

lui_2=word[1]

#print(lui_2)

#5NT CHEERY ML 2R LA L T CE L HERY ML
plus_vec=model2[lui_1]+model2[lui_2]

#7 7 E=F7 v ESUBEA BEE T RV ORRBIEE 3EHE
ans=1-spatial.distance.cosine(cul_data,plus_vec)

ra_li.append(ans)

p_r_li=[]
for p,rin zip(pa_li,ra_li):
p_r=(p,r)
p_r_li.append(p_r)
#p_r_li=7 > 7 EAHT DFHFEFEDO ST U A b
# print(p_r_li)

re_li=dict(p_r_li)

re_list = sorted(re_li.items(), key=lambda x:x[1],reverse=True)
#print(re_list)
#re_list=HAFEDO XTI TT vV EEBIEHCY — F Lz b D

A2 BHRELEFDODRTOEFRI—F
lui_jp_li=[]
clo_jp_li=[]
rank_li=[]
c_j_l=[]
#HFERE & = OGO

for word in lui_jp:
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# 0 ARGESAFSRE 20 H 2 B K&

lui_jp_li.append(word[0])

# I TESNT MV=bEAF HFEN7 FL—HARGEHEE RN
Lz B D 9

sabun_vec=cul_data-model2[word[0]]

#print(sabun_vec)

#7550\ FVIZ IV AARGEOBFE~ 7 ML 20 14

clo_jp=model2.most_similar(positive=[sabun_ vec],topn=1)

for Word in clo_jp:
#—HIT WV HAGEDOHFE Y F L+ B ARFEHEFRGEHGE N ML=t
a2z by
lui_zh=model2[Word[o]]+model2[word[0]]
# AW b & B EA BFEN 7 MLV OB DA
cos_ans=1-spatial.distance.cosine(cul_data,lui_zh)
rank_li.append(cos_ans)# — & IT\ > H ARGEHLGE & H ARGEHELIEFED
77 E
# AU A AR 0 AGER BRI — I\ 0 ARGEHGE
clo_jp_li.append(Word[0])
c_j_l.append(Word)
#print(c_j_1)
pair_li=[]
pa_ra_li=[]
for wi,w2 in zip(lui_jp_li,clo_jp_li):
pair=(w1,w2)
pair_li.append(pair)
for pairi,ranki in zip(pair_li,rank_li):
pair_rank=(pair1,rank1)

pa_ra_li.append(pair_rank)

#pa_ra_li= A AGEFEFEGE & — BT WV HRKGEHEZ T T U ZEMIT LY
D
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result_li=dict(pa_ra_li)
result_list = sorted(result_li.items(), key=lambda x:x[1],reverse=True)

#result list=FAFiE L N CHREG LT o v 7EEZEIETY— L
726D

32



