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Motivation

Language Barrier in
Research

Need for a Seamless
Bilingual Research Tool

Fact-Backed Responses

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

Traditional search engines require
separate queries in each language.

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

Bilingual Retrieval-Augmented Generation (RAG) for Social
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Objectives

Develop an Al solution for fact-backed
responses to questions on social and
political topics relevant to Japan.

11/15/2024

Ensure Al system provides clickable
citations linking to reputable news
articles in English and Japanese.

Bilingual Retrieval-Augmented Generation (RAG) for
Social and Political Inquiry

Create a bilingual interface that serves
both English and Japanese audiences
effectively.
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* 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.

Image author: DALLE 2024-11-15
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Retrieval augmented Generation (RAG)
implementation

During the query

Database encoding for

fast article retrieval *

(One time only operation) R NS
Data Preprocessing
\
Paragraph Vector Encoding Combine Oricinal @ ond Retrieved P s
Create Map: Vector Encoding to Lirticle, Paragraphl LLM Final Answer with Cited Paragraphs

\

Post-process to HTML with Links
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Pre-Query Processing

Split into sentences

Original article (minimum length 50 Japanese Each sentence s
characters or 150 English characters) encoded into a
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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.

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

Prompt

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
guery 'When was the opening ceremony of the Tokyo Olympics?' you
could answer '"BRIX. AU EYY . &, 20204 . BfE. BXK', or
for the query 'ls abortion legal in Japan?' you could answer ' &, &
i&. B 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
| want to know about:'What is the relationship between the USA and
Japan?'. What topics or keywords should | search for in the
database?<end_of_turn><eos>

Response

USA. BA. BEf&k. [R5,
F.EERE AR BEE.BS



Step 2: Article retrieval

Keywords are encoded Each article is assigned a
into vectors score for each keyword

(cosine similarity)

America, (2.2,1.0,.], [textl_keyl_s, text2_keyl _s, ...],
Security, [3.2,1.5,..], [textl key2 s, text2 key2 s, ..],
Japan, [2.0,5.2,...], [textl key3 s, text2 _key3 s, ..],
Trump [5.0,1.2,...] [textl_key4 s, text2_key4 s, ..]
: The n articles with
An overall score for each )
article is calculated the highest score
[artl_s, art2_s, ...] are retrieved.

Score(text)=Yxckeyworas €OS _sim  (k, text)



Step 3: Prompt creation

Task it to
read the

. —
article

extracts

Provide

extracts

form the ———
n most

relevant

articles

Additional _____
instructions

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: WEMHBLZEIFHADESR, XEISEIBELTWARELERWNVET Hyh—D T —
IWEHYTETIVARETOHARERDFETEOLNEELI(Z. BAHIT ADERIBLZREI— (R )%
FILZESDIZXHL T BRIV LEF THRI—EFHHE I DHHEFDF—LT—JIZ&>THEIR
W=ZLTENCENBARDT(XSLITHVTLI M

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

Chat histo ry =—=—==%'Whatis the relationship between the USA and Japan?

11/15/2024

<end_of_turn><eos>
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Step 4: Post-Processing and Output
Formatting

The relationship between South Korea and Japan has undergone significant changes since 2000, marked by both periods of rapprochement and renewed friction.

Early 2000s: Reconstruction and Political Tensions:

* Reconstruction and Economic Cooperation: Following the economic collapse of the 1990s, both countries saw opportunities for cooperation in areas like technology and manufacturing. This economic relationship provided a platform for a more positive interaction.

E241680/7
* Historical Issues: However, unresolved historical issues like Japan's colonial past in Korea, particularly the forced relocation of Korean people and wartime labor practices, continued to cast a shadow on the relationship, [@225205/7]

* Diplomatic Tensions: Political tensions persisted, with accusations and rhetoric often characterizing the relationship. Japan's stance on historical issues and its perceived lack of remorse created friction, particularly regarding issues like the comfort women system.
@43546/0

* UID references are converted into clickable links.

e *¥*P¥*3re converted into bold

 *7?Areconverted into unordered lists.

* Line breaks \n are converted to HTML line breaks<br>

B|I|nguql‘Retrleva_I—Augmented Generation (RAG) for Social 11/15/2024 11
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Example Query

B News App = O

How has the relationship between South Korea and Japan evolved since the year 20007

The relationship between South Korea and Japan has undergone significant changes since 2000, marked by both periods of rapprochement and renewed friction.

I_ Early 2000s: Reconstruction and Political Tensions:

* Reconstruction and Economic Cooperation: Following the economic collapse of the 1990s, both countries saw opportunities for cooperation in areas like technology and manufacturing. This economic relationship provided a platform for a more positive interaction.

241680/
* Historical Issues: However, unresolved historical issues like Japan's colonial past in Korea, particularly the forced relocation of Korean people and wartime labor practices, continued to cast a shadow on the relationship. [@225205/7]

* Diplomatic Tensions: Political tensions persisted, with accusations and rhetoric often characterizing the relationship. Japan's stance on historical issues and its perceived lack of remorse created friction, particularly regarding issues like the comfort women system.

@43946 /0

Late 2000s: Rising Cooperation and Complexity:

A PR l

ec p ce: Continued economic cooperation and collaboration between Japan and South Korea found new ground, expanding into areas such as technology transfer and trade. [@241680/2]

* Inc

* ASEAN forum: Participation in the ASEAN forum provided greater interaction and faciitated diplomatic discourse on issues of mutual interest, even as they continued to express discomfort about political dedisions. [@147864/0

Enter your guery:

How has the relationship between South Korea and Japan evolved since the year 20007

Submit

Clear Chat

Bilingual Retrieval-Augmented Generation
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Checking the sources

B News App

How has the relationship between South Korea and Japan evolved since the year 20007

B nan

(No title)

Date: 2011-10-14

Source: sankei.jp.msn.com

[Dn k= RIFBT ATk AR REDF W ER Bk R Gl T. TEEENERTIFSRCLET. kGEEOMFeE L IERa By o BLt, FHEE PN MR L LY. A THEO PR AN R R TR EOIREGER L. A TREAOEOSEESTO D BILEHE T T DB kMR
EECEE B F L7 RENE L SRS DT ASAEFEoEESEE T LR h TS,

* 1 i ic interd d Continued economic cooperation and collaboration between Japan and South Korea found new ground, expanding into areas such as technology transfer and trade. [@241680/2]

* ASEAN forum: Participation in the ASEAN forum provided greater interaction and fadlitated diplomatic discourse on issues of mutual interest, even as they continued to express discomfort about political dedsions. [@147864/0

Enter your query:

How has the relationship between South Korea and Japan evolved since the year 20007

Submit

Clear Chat

Bilingual Retrieval-Augmented Generation
(RAG) for Social and Political Inquiry
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Handling Special Cases

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

[2024-11-15 ©@:37:41,557] [WARNING] [rag - find_similar_articles:86] No keywords found. Using the query as keywords. This might lead less accurate results.

NO RELEVANT ARTICLES->NO CITATIONS ARE GENERATED IF NO PARAGRAPHS ARE RELEVANT.

#=HEMEOHEBLERCRTE
HEFED. @ErBFoEEs). BEHF L0007, MEOREC  TATEHEBEEERDLTHET.

HEDEE:

oS HxrREOERD. AEER. BT RRAE TLTHERSLY. ERAESEALTERLE. HER. Bk RErHEOEENAEEEERT IR S cubELE,
*BExeoEd: HER. S iRERAEDC. REO0REPERSEORIEDOTHAGESIE0ET. 8. B, RSP BEO . P ES LA TEEERMERRLEATOET.

+REOES: REQG. HEFREO A P ESLOTEEEROGRBERRICERLTOET.

HECHFD SN

+AREOEER: O 8EE. HEOEECHATZZeE sy I ERBLLT Y. GRS, A0 ERr i EeGE RS E TR ETa T ET .
‘HEHSAoE®: EMED. SEORESI L BETE0M.0ERDTHEY. EIZEADMESHER. ME0EREWE LG . HEEEEST L ENENET.

Bilingual Retrieval-Augmented Generation (RAG) for Social
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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).



Conclusion

*The Bilingual RAG system is a powerful Al 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.



Settings

 DATA source:

https://www.kaggle.com/datasets/vyhuholl/japanese-
newspapers-200520217select=japanese news.csv

e Sentence transformer for encoding:

https://huggingface.co/sentence-
transformers/paraphrase-xIm-r-multilingual-v1
e LLM model:

— Model:

* Variant:
— Weights from:

Bilingual Retrieval-Augmented Generation
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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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