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Communication Support Using Code-mixing for Japanese
Non-native Speakers

Shinnosuke Yamada
Abstract

Japan is currently facing a declining population due to a falling birthrate and
an aging population, so can’t have enough labor. The government is trying to solve
this problem by inviting foreign workers to Japan. On the other hand, the
Japanese skills of foreign workers are not sufficient, and there are problems in
communication with Japanese employers and workers. Now to solve this
problems, usually machine translation is used to translate communicate with
them. However, some small companies and sole proprietors who accept foreign
workers for the first time are not able to put much effort into Japanese language
education, and machine translation is difficult to judge the accuracy, because the
workers cannot understand the translation results displayed to them.

Therefore, in this study, we use code mixing, which is common among young
children who are learning another language, to support communication and
learning between Japanese and non-native speakers of Japanese at the same time.
Specifically, the system displays Japanese text sent over chat, replacing difficult
words with English, Chinese, or other native languages according to the Japanese
ability level of the non-native Japanese speaker. The following two issues need to
be addressed in order to realize this method.

Identification of translation range
Because code mixing mixes multiple languages into a single sentence, it is
necessary to identify words that should be translated into the native language
to enhance the learning effect of Japanese to the extent that non-native
Japanese speakers can understand the message.

Validation of code mixing
Code mixing imposes the burden of code switching on the receiver and may
increase the reading burden for receivers above a certain level of ability, since
the translation of words may not match the context. It is necessary to clarify
what level of Japanese language ability is required for this method to be

effective.
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For the former task, we used a list of words classified according to their
difficulty level in the JLPT to determine which words to translate using two
identification methods: one method was to translate words that were more
difficult than the target user's level of Japanese proficiency, and the other method
was to translate all words that were less difficult than the target user's level. The
first is to translate all words except those that are less difficult than the target
user's Japanese ability level. The former translates only the range of the word list,
while the latter may translate words that are not in the word list.

For the latter task, we implemented a translation service incorporating the
proposed code mixing, and conducted an experiment to verify the effectiveness of
the proposed system by integrating it into a chat tool. In the experiment, to verify
whether the content of the message sender's message was correctly conveyed, we
used a taboo game in which the target word was explained using words other than
prohibited words, and evaluated X Chinese subjects according to their Japanese
language ability levels. The contributions of this study are as follows.
Identification of translation range

The results of the validation experiment using two identification methods
showed that the dictionary-based replacement method outperformed the
machine translation-based replacement method by 16% in N1, indicating that
the dictionary-based replacement method is appropriate as an identification
method.
Validation of code-mixing

A validation experiment was conducted on seven Chinese subjects at
different levels of Japanese language proficiency. The t-test showed that
there was a significant difference in the percentage of correct answers for
level N1 subjects compared to Japanese-only subjects, with a P value of 0.03.
No significant difference in the percentage of correct responses was observed
for level N2 subjects. This indicates that the proposed method is effective for

level N1 non-native speakers of Japanese.
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A g YV—Ra—F

WREFEEZEET D> T, 7077 LADEET Python TIT-o 7=,

Y —A=2— R 1: codemixingV1.py

import MeCab

original = "1HIUCHYE H 2 & T . BAWNPHREERIZAD, B WAk
EHERT LI ETHL. ALFWE ETITHERE, e ol p L F—DK %
&0 95, BUE, AN IZZORMBEICEREZIL> TS, TANEIHRNE I
WMOMATHES. "

wakati = MeCab.Tagger()

result = wakati.parse(original)

print(result)
count=0
a = result.split("\n")
X=0
re=[]
#print(a)
for bin a:
#print(b)
if b !="EOS":
b=b.replace("\t",",")
re.append(b.split(","))
X+=1
else:
break

teXt=""

fi = open("D:\\sotuken\\NewVocab\\for_N2_zh.txt","r",encoding="utf-8")
lines = fi.readlines()
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for zinre:
flag=o0
for line in lines:
line = line.rstrip("\r\n")

item = line.split("\t")

if str(z[7]) == str(item[0]):
#print("#")
#print(item[1])
print("###")
text = text + str(item[2])

flag =1
break
else:
if flag != 1:
text = text + z[0]
print(text)

V—Aa— K2 :Vapy

from re import A
import MeCab
from clients import TranslationClient

from settings import Ig_config
gnmt =

TranslationClient('http://langrid.org/service_ manager/wsdl/kyoto1.langrid:Go
ogleTranslateNMT",
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lIg_config['userid'], Ig_config[‘password'])

mt = MeCab.Tagger("mecabrc")
str_in="B =" #FHFR O HR & 72 %3
print(str_in)
res = mt.parseToNode(str_in)#Mecab /)&l
bunsho=[] #& 57> COMEREED X2 A% Y A 2 1FR
count=0 # Z VTR G L R DB DO o To L TR EK TS END &
[AAVAVAS
fi = open("D:\\sotuken\\NewVocab\\N1_new.txt","r",encoding="utf-8")# L
NNTEDORF YT TV OT—F &<
lines = fi.readlinesO)# &t~ AT
whileres:# Z L CTHHE|I LI 7E 1T o7
arr = res.feature.split(",")#res THEI L7206, ZHYD Br<
if arr[o]=="8)zFd":
bunsho.append(arr[6])
else:
forlinein lines:#7~" ¥ v 77 U7 — & % —{75 DT <
line=line.rstrip()# A ~— & % HIfx
items = line.split("\t")#tab = & IZX )5
if arr[6]== items[o]:#arr OH{H>H 7 HH O HAGE & RF v
77 VT 2D ARGEN D
bunsho.append(arr[6])# 72 & HAGEZ WL D
break
else:
bunsho.append(gnmt.translate(‘ja’, 'en', arr[6]))
res=res.next

nn

print("".join(bunsho))
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