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The ECB Data Portal
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Example of Time Series data on the EDP

3



www.ecb.europa.eu © 

ECB-RESTRICTED

www.ecb.europa.eu © 

The problem 
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How can we help users finding information in the ECB Data Portal?
• Users report difficulties finding and identifying the right information

The ECB Data Portal uses “traditional” ways of accessing information
• Browsing by categories, concepts, geographical areas and datasets

• Search by keywords

• Main indicators

• Interactive Publications

• Dashboards

What about providing an interface where users can use their own “natural 
language”?
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Our Idea
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• PoC: testing Retrieval Augmented Generation (RAG) and Text-to-SQL 

techniques to explore how state-of-the-art LLMs can be leveraged to enable 

users to find data using natural language in a chat interface

Identify the right dataset 

and time series key

Retrieve and provide 

time series data

Understand the 

user queries
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How does it work?
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Chatbot Interface – Query Example

7

7
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Scope:

• Time Series Included:
• ~300.000 TS are included (~10% of the EDP)

• including all TS either in Main Figures* or included in official publications, reports and articles

Technologies & APIs:

• Connection to LLM via OpenAI API

• Technologies:
• FAISS (For RAG semantic search)

• GPT-4o (Chat completion model)

• Text-embedding-3-large (Embedder for RAG semantic search)

*Main Figures: https://data.ecb.europa.eu/main-figures 

PoC – Setup

8

https://data.ecb.europa.eu/main-figures
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Current Architecture
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Agent 1: Query

Refiner

refine_prompt()

Agent 2: Query

Splitter

split_query_with_llm()

Sub-Queries

Similarity 

Search

FAISS Index

Agent 3: SQL 

Query Generator

generate_sql_query()

Value retrieval from 

SDW Oracle DB

Lookup 

on JSON

Agent 4:

Response Builder

generate_rag_response()

Agent 5: Judge

judge_response()

Final

Answer
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Behind the Scenes
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Step 1: Query Refinement
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User Query
Refined 

Query

Agent 1: Query

Refinement

refine_prompt()

« What was the 

Inflation in 

Germany and 

Italy last year»

System Prompt: «You are an assistant 

that has to refine queries in order to 

perform vector search more effectively to 

retrieve data from the European Central 

Bank data portal. Your task is to identify 

and expand vague and ambiguous terms 

in the query…»

«Inflation rate in 

Germany and 

Italy in 2024»
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Step 2: Query Splitting
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Refined 

Query

Agent 2: Query

Splitting

split_query_with_llm()

System Prompt: “You are an assistant 

specialized in breaking down complex 

queries into multiple simple queries. If a 

user query contains info about multiple 

countries, different compositions, datasets 

or time frames, you should split the 

queries and output a JSON object…”

N Sub-Queries

Sub-queries: 

[‘Inflation rate in 

Germany’, 

‘Inflation rate in 

Italy’]

«Inflation rate in 

Germany and 

Italy in 2024»
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Step 3: Similarity Search
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Similarity

Search

Extract Time 

Series Key from 

most similar chunk

Lookup on 

JSON

Sub-queries: [‘Inflation 

rate in Germany’, ‘Inflation 

rate in Italy’]

Embedding Model

(text-embeddings-3-

large)

RAG_EDP.txt: Text database containing 

dataset, time series key and time series 

complete title, description and metadata for 

each time series in the selected subset

Embedding Model

(text-embeddings-3-

large)

FAISS

Index
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Step 4: Information Retrieval
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Knowledge Base

FAISS Index 

We are looking for most similar 

chunk in the Index based on the 

content of the user query. Each 

line contains the dataset, key 

and description of a time series

Metadata JSON

Given the extracted time series 

key, we look up on the JSON to 

extract the full metadata. But 

we still need the values…
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Step 5: SQL Query Generation
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Extracted Time Series Key(s)

+ Refined Prompt

Inflation rate in Germany 

and Italy in 2024?, 

‘ICP.M.DE.N.000000.4.ANR’, 

‘ICP.M.IT.N.000000.4.ANR’

Agent 3: SQL 

Query Generation

generate_sql_query()

System Prompt: “You are a SQL query 

assistant. Your task is to create SQL 

queries to fetch data from the SDW 

SQL database. The data is stored in a 

table-like structure, and your goal is to 

generate queries that match the user's 

request…”

Value retrieval from 

SDW Oracle DB

SELECT * 

FROM SDW_WEB.V_ICP_OBS 

WHERE SERIES_KEY IN 

(‘ICP.M.DE.N.000000.4.ANR’, 

‘ICP.M.IT.N.000000.4.ANR’)

AND OBS_DATE BETWEEN 

‘2024-01-01’ AND ‘2024-12-01’ 

Table with values
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Step 6: Response Generation
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System Prompt: “You are an assistant 

specialized in assisting users in finding the 

appropriate data and series key from the 

ECB Data Portal. Understand the user 

query, mention the datasets the information 

is coming from and retrieve and 

communicate the data. Always include the 

series key and the link to the EDP...”

Agent 5: Judge

LLM

judge_response()

Agent 4: Response 

Builder

generate_response_rag()

Final Answer

System Prompt: “You are an expert judge 

tasked with evaluating the relevance and 

completeness of information extracted from 

the European Central Bank (ECB) data 

portal. Your task is to provide a 'total rating' 

scoring how well the system answer 

answers the user request expressed in the 

user question.“

Best matching

time series data 

and values

The first response is built using the refined prompt, the time series metadata extracted from the JSON, and the values 

extracted from the SQL query. If the answer is not satisfactory, the response builder provides a more generic answer to the user
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Evaluation
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Our Approach
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We leverage a mixture of state-of-the-art AI methods based on LLMs (RAG and TEXT2SQL).

Our chat assistant supports users with 2 types of requests in natural language:

✓ Type 1 - Retrieving Values: We retrieve the specific values a user in a time series a user is looking for. 

✓ Type 2 - Finding Data: We identify the correct datasets and time series users are looking for.

User

What was the 

inflation rate in 

Germany and Italy 

in January 2024?

Example: Retrieving Values Request
(later referred to as Type 1 user request)

User

Where can I find 

data on the inflation 

rate in Germany 

and Italy?

Example: Finding Data Request
(later referred to as Type 2 user request)
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Results – Value Accuracy

Test Set: 525 Q&A labelled pairs

Results (overall):

• Dataset Accuracy - 81.98%

• Series Key Accuracy - 77.03%

Type 1: 

• Dataset Accuracy – 93.31%

• Series Key Accuracy - 88.03%

Type 2:

• Dataset Accuracy – 61.88%

• Series Key Accuracy – 57.50%

19
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Key Insights and Way Forward
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In a nutshell…

• The PoC shows promising results with regards to our goal of helping users find data on the EDP

• The only way to increase accuracy and reliability while decreasing costs is… to avoid LLMs

• Vector search and fixed SQL generation instead of RAG for search and value extraction was crucial for reducing hallucination

• Judge LLM as the “core” AI-based agent 

• Top-K multiple series key retrieval drastically improved model accuracy

Next Steps:

• Improve Accuracy
• Exploring new retrieval techniques for the similarity search (clustering embeddings, hierarchical search…)

• Test a conversational approach building the SQL query field-by-field with the user 

• Increase the number of questions-answers to better measure accuracy

• Finding the right balance between cost-benefit-risk

• Deploy the first version internally for a selected group of users with the objective of better 

understanding how users interact with the chatbot

Key Insights and Way Forward

21
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Thank you!
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