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Motivation
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Language Barrier in 
Research

For non-native speakers, generating 
search queries in Japanese and navigating 
Japanese-language articles is often slow 
and imprecise.

Need for a Seamless 
Bilingual Research Tool

Traditional search engines require 
separate queries in each language.

Fact-Backed Responses 
Fact-backed responses ensure that each 
answer includes citations and direct links 
to original sources, enhancing 
transparency and credibility.



Objectives
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Develop an AI solution for fact-backed 
responses to questions on social and 

political topics relevant to Japan.

Ensure AI system provides clickable 
citations linking to reputable news 

articles in English and Japanese.

Create a bilingual interface that serves 
both English and Japanese audiences 

effectively.



Fact-aware 
LLMs

• Models with access to 
relevant facts are less likely 
to invent new “facts” to 
answer a query.

• Links to the original data 
sources are important for 
fact checking.
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Retrieval augmented Generation (RAG) 
implementation
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Database encoding for 
fast article retrieval

(One time only operation)

During the query 



Pre-Query Processing
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【ワシントン=飛田臨太郎】トラン

プ次期米大統領が自身の意向
に沿わない米軍幹部を一斉に
解任することを検討している。
複数の米欧メディアが14日まで

に報じた。軍での女性の職務を
制限する案もある。米軍におけ
る自身の権威を強める狙いが
ある。実現に向けて考えに同調
するピート・ヘグセス氏を国防
長官に起用した。

ロイター通信はトランプ氏の政
権移行チームが米軍高官の
「解任リスト」を作成したと伝え
た。米軍制服組トッ...

Original article
Split into sentences
(minimum length 50 Japanese 
characters or 150 English characters)

【ワシントン=飛田臨太郎】トランプ次

期米大統領が自身の意向に沿わな
い米軍幹部を一斉に解任することを
検討している。

複数の米欧メディアが14日までに報じ

た。軍での女性の職務を制限する案
もある。軍での女性の職務を制限す
る案もある。

米軍における自身の権威を強める狙
いがある。実現に向けて考えに同調
するピート・ヘグセス氏を国防長官に
起用した。

…

Each sentence is 
encoded into a 
vector

[1.02,0.3,…]

[2.4,1.2,…]

[2.2,0.8,…]



Step 1: Query Initiation and Keyword 
Generation

• Keyword Extraction: 
LLM generates a list 
of keywords from 
the user's question.

• Purpose: Optimizes 
article retrieval by 
narrowing down 
relevant content.
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Your role is to be a search assistant. Provide a comma separated list of 
topics or keywords in Japanese related to the query. Example: For the 
query 'When was the opening ceremony of the Tokyo Olympics?' you 
could answer '東京、オリンピック、開会式, 2020年、開催、日本', or 
for the query 'Is abortion legal in Japan?' you could answer '中絶、合
法、日本'. Return at least one keyword.
Do not provide an explanation or details on the topics, just the 

keywords or topics since they will be automatically submitted to a 
search engine.
<start_of_turn>user
I want to know about:'What is the relationship between the USA and 
Japan?'. What topics or keywords should I search for in the 
database?<end_of_turn><eos>

Prompt 

User query: 'What is the relationship between the USA and Japan?

Response 

USA、日本、関係、同盟、友
好、歴史、外交、経済、貿易



Step 2: Article retrieval
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Keywords are encoded 
into vectors

America, 
Security, 
Japan, 
Trump

[2.2,1.0,..], 
[3.2,1.5,…], 
[2.0,5.2,…],
[5.0,1.2,…]

Each article is assigned a 
score for each keyword
(cosine similarity)

[text1_key1_s, text2_key1 _s, …],
[text1_key2_s, text2_key2_s, …],
[text1_key3_s, text2_key3_s, …],
[text1_key4_s, text2_key4_s, …]

An overall score for each 
article is calculated [art1_s, art2_s, …]

The n articles with 
the highest score 
are retrieved.

Score(text)=σ𝑘∈𝐾𝑒𝑦𝑤𝑜𝑟𝑑𝑠 cos _𝑠𝑖𝑚 (𝑘, 𝑡𝑒𝑥𝑡)



Step 3: Prompt creation
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You are an assistant for a social studies research project. You have been asked to read the following news 
articles and provide a response to the user's question based on the information in the articles.(The articles 
are the result of an automatic search based on the user's query, some articles may not be relevant to the 
user's question)

==============================================================

UID: @33289/0
Date: 2010-08-09
Source: nikkei.com
Content snippet: いま必要なことは日本の歴史、文化に深く根ざしている提案だと思いますサッカーのワー

ルドカップ南アフリカ大会での日本代表の活躍でもわかるように、欧米が１人の圧倒的なスター（天才）を
中心に戦うのに対して、日本は少し秀でたスターと平均的な力のある選手のチームワークによって勝ち抜
いたそしてそれこそが日本のすばらしさでないでしょうか

.

.

.
==============================================================

Answer the question on the same language it is written (japanese or english).
Use [UID] to provide citations to the news articles, links in this format will automatically be transformed into 
hyperlinks to the original articles and transformed to look on the format desired by the user. Example, to cite the 
article with UID: @123/4, write [@123/4], not [UID:@123/4]. For multiple citations, place each citation in a 
separate pair of brackets. Example: [@123/4][@456/7] do not write them together like [@123/4, @456/7].
Use HTML tags to format the text. Example: <b>bold text</b>, <i>italic text</i>, <ul><li>unordered list 
item</li></ul>, <ol><li>ordered list item</li></ol>, <a href='link'>hyperlink</a>

<start_of_turn>user
'What is the relationship between the USA and Japan?
<end_of_turn><eos>

Task it to 
read the 
article 
extracts

Provide 
extracts 
form the 
n most 
relevant 
articles

Additional 
instructions

Chat history

M
u

st fo
llo

w
 gu

id
elin

es
ch

at



Step 4: Post-Processing and Output 
Formatting
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and Political Inquiry

• UID references are converted into clickable links.

• **?** are converted into bold

• * ? Are converted into unordered lists.

• Line breaks \n are converted to HTML line breaks<br>
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Example Query
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Checking the sources
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Handling Special Cases
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NO RELEVANT ARTICLES->NO CITATIONS ARE GENERATED IF NO PARAGRAPHS ARE RELEVANT.

KEYWORD GENERATION FAILURE->ORIGINAL QUERY USED AS FALLBACK FOR RETRIEVAL.



Limitations and Future Enhancements

• The LLM model used (Google Gemma) has a strong 
tendency to forget or ignore instructions on lager 
prompts (1000+ tokens)

• The news dataset is flawed. Many articles are 
incomplete, and some has garbage, access to a better-
quality dataset is needed.

• Running a local LLM (like google Gemma) is a resources 
demanding task. 

Inference on CPU takes several minutes, even hours.

Inference on CUDA takes seconds (in RTX3070 takes ~10-
15 seconds per query).
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Conclusion

•The Bilingual RAG system is a powerful AI solution 
that provides fact-based, bilingual responses to 
complex social and political queries related to Japan.

•Key Strengths: Accurate, citation-backed answers; 
seamless bilingual support for both Japanese and 
English users; enhances transparency and trust 
through direct source linking.

•Impact: Facilitates informed decision-making and 
understanding by bridging language barriers and 
ensuring access to reputable information.
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• DATA source:
https://www.kaggle.com/datasets/vyhuholl/japanese-
newspapers-20052021?select=japanese_news.csv
• Sentence transformer for encoding:
https://huggingface.co/sentence-
transformers/paraphrase-xlm-r-multilingual-v1
• LLM model:

– Model: gemma-2-2b-jpn-it
• Variant: 2b-v2

– Weights from:
https://www.kaggle.com/models/google/gemma-2-2b-jpn-it/
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Settings

https://www.kaggle.com/datasets/vyhuholl/japanese-newspapers-20052021?select=japanese_news.csv
https://www.kaggle.com/datasets/vyhuholl/japanese-newspapers-20052021?select=japanese_news.csv
https://huggingface.co/sentence-transformers/paraphrase-xlm-r-multilingual-v1
https://huggingface.co/sentence-transformers/paraphrase-xlm-r-multilingual-v1
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