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Economic Analyses, Forecasts and Country Risk on more than 150 countries with AI 
decision tools.

- Cyclical analysis
- Early warning signals on financial markets and currency forecasts 
- ESG Country ratings
- Country monitoring
- And more !
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TAC & Gwenlake Presentation

Data Analytics, AI, Machine Learning, and Generative AI in various sectors:
- Biotech and Life Sciences
- Energy Transition
- Marine World
- Finance
- Forecasting and Time Series Analyses
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Introduction to LLM and Attention in Transformer

Encoder : Embeddings model.
Decoder : Word/token prediction model.

Key points : 

1. Better text-to-text tasks.
2. Resolve some RNN problems.
3. New architecture only based on attention.
4. New attention mechanism : Multi-head self attention.

Multi-head self attention :
1. Matrice of embeddings in input.
2. Separation in many heads.
3. 3 Q (Query), K(key), V(Value) weights matrices per head.

Attention is all you need, Ashish Vaswani, et al (2017)
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Transformer Explainer, Cho, Aeree and Kim, Grace C. and Karpekov, Alexander and Helbling, Alec and Wang, Zijie J. and Lee, Seongmin 
and Hoover, Benjamin and Chau, Duen Horng
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Alber’s construction
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Alber’s look
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This solutions already worked almost 2 years ago, but had basic answers. So we worked on many critical 
fields of LLM’s to improve it !
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Improvements

Significant advancements in LLMs are released daily, covering a wide range of fields

Here is 4 important fields we worked on :

Data retriever

1. Use of metas

2. Improvement of embedding techniques and 
databases technologies 

Prompting

1. Context improvement

2. Better definition of the task

3. Work on the output’s shape

Advanced RAG techniques

1. Data Retrieval

2. Indexing

3. Query construction

Agentic

1. Tools integration

2. Graph extension
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Data retriever

New feature : add metas to each 
embedd vectors.

- Select articles using a date 
attribute from the metas !

- Combining sources.
 

Improvement of embedding and storage 
techniques : 

- Faster and better results.
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Addition of hybrid search: a mix of vector search and external database (SQL)



Prompting
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Advanced RAG techniques

Basic
- Indexing
- Retrieval
- Generation

Advanced
- Query transformations
- Routing (Hybrid search, …)
- Query construction (Hyde, …)
- Re-ranking, RAG fusion
- Retrieval
- Generation (self-RAG, …)

Lance Martin, LangChain
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Agentic and multi agent systems

Agent
- Reason and Act process
- Complete more advanced tasks
- Add reasoning on the query
- Set of tools available

Examples
- Agent able to search on website 
- Math teacher agent, with a calculator tool

Alex Honchar, Intro to LLM Agents with Langchain: When RAG is Not Enough

Multi-agents graph
- Combine agents, conditions, llm calls, …
- Build our own language
- Autonomous tasks completion
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Final system architecture

FX agent graph
- Country in query
- Questions about the country : 

Recent volatility’s change of FX? 
Commodity exporter? 
Emerging/developed? Currency 
regime?

- External databases (SQL, …)
- Economic Analyses Agents
- RAG systems on news, proprietary 

data, …
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FX usecase
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Thank you for your attention!
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Guillaume Béguec Didier Liron



Annexe
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Attention Multi-Head AttentionScaled Dot-Product 

1. Inititialization of Q (Query), K(key), V(Value) matrices
fgh

2. Multi head separation 

3. Calcul of attention score for each head
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Introduction Methodology Results Conclusion

Objectives

Detect and quantify the magnitude of contagion on the foreign
exchange market and analyze its evolution over time.

Propose two methods for identifying causal links between ex-
change rates (trade and financial integration vs. graph theory).

Analyze the link between foreign exchange contagion and fi-
nancial crises.

Measure the extent to which contagion explains fluctuations on
the foreign exchange market.
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Literature and definition

Forbes & Rigobon (2002) propose the adjusted correlation test
to detect contagion between financial assets.

Fratzscher (2002) analyzes the role of contagion in the emer-
gence of currency crises (trade and financial channels).

Wang et al. (2021) identify forex transmission channels using
the copula approach.

Rigana et al. (2023) use graph theory to identify contagion
links between exchange rates.

Contagion
Additional variation experienced by an exchange rate, caused by
one or more other exchange rates, once the reasonable effect of
macroeconomic fundamentals and common shocks has been taken
into account.
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Three-step procedure

Step 1: Model 1 or fundamentals and global shocks model.

Xi,t = B0,i + B1,idinfl i,t−2 + B2,idratei,t−1 + B3,i tbrentt−1

+B4,iVIXt−1 + B5,iGRETt−1 + ui,t
(1)

Step 2: Identify parent/child exchange rates.

Step 3: Model 2 or model on the residuals of Model 1.

ûi,t = C0,i +
k∑

j=1,j ̸=i

Cj,i ûj,t + ei,t (2)

Xi,t : y/y growth rate of the EXR involving the currency of economy i .
GRET : average y/y return of the S&P500, FTSE100, and Nikkei225.
k: set of all j ̸= i .
j : exchange rate(s) identified as parent(s) of the i exchange rate.
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Introduction Methodology Results Conclusion

Features

Target: 25 exchange rates (USD as base currency, y/y growth
rate)

Macroeconomic fundamentals:

Inflation differential with the US

Central bank policy rate differential with the US

Global factors:

Oil price fluctuations (Brent)

Financial market volatility (VIX)

Synthetic stock index return (S&P500, FTSE100, and Nikkei225)

Study conducted on monthly data between 2000 and 2023.
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Introduction Methodology Results Conclusion

Traditional channels

Iij,t = [0.75 · CI1,ij,t + 0.25 · CI2,i,t ] + [0.25 · FI1,ij,t + 0.75 · FI2,i,t ] (3)

CI1,ij,t : weight of exports from country i to j in exports from country i .

CI2,i,t : weight of total exports of country i in its GDP.

FI1,ij,t : 12m rolling correlation between the stock index returns of i and j .

FI2,i,t : FDI net inflows of country i as a percentage of its GDP.
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Directed Acyclic Graph (DAG)

Directed Acyclic Graph using the Peter-Clark algorithm:

1 Test of conditional independence
relationships ⇒ skeleton.

2 Collider rule ⇒ orientation of the main edges.

3 Consistency rules ⇒ orientation of remaining
edges.

a is a parent of b, c , d and e.
d is a child of a, b and c .
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Introduction Methodology Results Conclusion

Network Contagion Factor (NECOF)

Contagion component in the exchange rate equation:

NECOi,t =
k∑

j=1,j ̸=i

Cj,i ûj,t (4)

Components of the exchange rate equation:

Xi,t = θ0,i + Fundamentalsi,t + Global factorst +NECOi,t + Residualsi,t

with θ0,i = B0,i + C0,i

(5)
Contagion indicator:

NECOFi,t =
σ2
NECOi,t

σ2
Fundamentalsi,t

+ σ2
GlobalFactorst

+ σ2
NECOi,t

+ σ2
Residualsi,t

∗ 100 (6)
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Estimations and OOS performances

Model 1 and Model 2 adjusted R2 Out-of-sample performance

CI-FI refers to the specification based on trade and financial integration. GRAPH refers
to the specification using DAGs.
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Introduction Methodology Results Conclusion

Contagion and financial crises

In blue, the market NECOF of the specification based on trade and financial integration.
In orange, the market NECOF of the specification using DAGs.
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Introduction Methodology Results Conclusion

Clusters, parents and children

In red, the number of times (% of total number of links) a child role is assigned to the
exchange rate. In blue, the number of times a parent role is assigned to the exchange
rate.
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Contributions
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Stylized facts
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Introduction Methodology Results Conclusion

Conclusion

A simple methodology based on systems of linear equations and two mechanisms
for identifying the relationships of influence between exchange rates.

A mechanism for transmitting fluctuations between exchange rates is always at
work, and this is reinforced in periods of financial stress.

The resulting contagion indicator (market NECOF) is a good indicator of the
severity and duration of financial crises.

The inclusion of contagion considerations improves exchange rate forecasting in
real conditions.

The DAG-based approach is a good way of reconstructing the contagion gen-
erated by trade and financial integration at the market level. However, the two
specifications lead to different contagion structures, with a more limited and
less polarized number of links for the DAG-based specification (net contagion).
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