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1) Motivation. What is all this buzz about generative AI?;

2) Basic concepts and general taxonomy;
3) What steps are we making in the Bank of Italy ECS Directorate?
4) questions & answer and an applications with central bank’s documents

5) Concluding remarks and ....

Interdisciplinarity: the key to unlocking bigger picture thinking



Np Motivation

a) Central Banks are embracing Al and generative Al

b) cloud native, full stack Al & simulation factories have started to become
available with pay as you go plans;

c) How do I take my best pick among many options?

d) What are the most relevant downstream tasks for my organization?

e) On March 2023 Bloomberg introduced BloombergGPT;

f) On October 315t 2024 OpenAl released ChatGPT Search: a real time web search
into ChatGPT

g) On March 12 Google DeepMind released Gemma3 LLM

Al Adoption requires to hike a steep learning curve

There are many more questions, but the previous one are already a heavy starting
burden.
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The flavours of Artificial
Intelligence

Al has several definitions, and some of them share similar
attributes. We list here a short and incomplete taxonomy:

1) the study of how to make computers do things which, at
the moment, people do better;

2) a way to make machines think and behave intelligently;

3) intelligence and cognitive abilities, such as deduction,
pattern recognition, and the interpretation of complex
data;

4) the ability of a computer system to perform task that
normally require human intelligence;
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"% Artificial vs Human Intelligence

Alan Turing (1950) considers the question of whether computers can think.

We have a scenario with three participants:

Turing test a human (H), a machine (M), and a human
DS T e i bl g interrogator (H-I).
e rmmmons. Taom—— H and M are hidden from the H-l. Now, the H-

| asks M and H a series of questions.

The H-I cannot see who is responding to the
question, but he can only see the response. If
‘ the H-I is not able to differentiate between the
-~ I human response and the machine’s

response, then in such an instance, the
machine has passed the

Computer Human Human .

respondent questioner respondent Tu r|ng test

N
sasonts, ToekTarget

3 )

We have performed a Turing test with few chapter summaries of the Economic Bullettin. Last year we had
mixed results. What about today? 5
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Al made significant strides during 2024 ...

People cannot distinguish GPT-4 from a human in a Turing test paper
by Cameron Jones and Benjamin Bergen in 2024
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What do we expect for 2025? Do not fear Al .. Let’s embrace it



&

Al tree has many good and bad fruits.

Let's make a journey through the advantages and risks of Large

Language Models
Lot
) { @
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Massive Dataset Deep Learning Transformer Architecture

LLM are probabilistic models for
language understanding and
generation based on wide and deep
neural networks.

Bad fruits come from toxic suggestions

and language, information for creating

deadly weapons. Bias for gender, race
and religion.

Self-supervised Learning Fine-tuning

There are benchmarks to measure these biases. We can mitigate the problem.

7
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% A.lL regulation: E.U. & U.S. divergences

E.U. & U.S. share a conceptual alignment towards a risk-based approach.
They both endorse an important role for international standards. In
practice the details of these Al risk management regimes features more
differences than similarities.

A deeper cooperation between E.U. and the U.S. is crucial to insure a
strategic alignment on better AI governance regimes.

On July 12 2024 E.U. released the Artificial Intelligence Act.
The EU’s AI Act focuses on determining the risk introduced by Al
technology and regulating that Al system accordingly.

The US approach focuses on protecting national security, disclosure
mandates, and election integrity.



Model Energy
Size Consumption for training
GPT 4.0 7200 MWh
GPT 2 1.5 Billion 28 MWh
100 Millions 1 MWh - 10 MWh
GPT 3 175 Billion 284 MWh
1 Billion 10 MWh - 100 MWh
10 Billion 100 MWh - 1000 MWh
Llama3 8Billion 0.9 MWh
Llama3 70Billion 4.5 MWh

What are the LLMs social costs: energy & CO

Greenhouse
emissions*

X
12.1 tons

43 + 4.3 tons

123 tons

390

1900

Source: https://www.nnlabs.org/power-requirements-of-large-language-models/ (2/13/2024)

Bitcoin’ energy consumption is around 100 Terawatt-hour per year (100 million of MWh)

An Italian household requires about 4 MWh per year.

* Greenhouse emissions should be taken with a pinch of salt.


https://www.nnlabs.org/power-requirements-of-large-language-models/

=
N What is all about LLMs

LLMs are simply Autoregressive Models with a
very huge dictionary

In many time-series datasets, past values influence the current values. This is true for

both stock market prices to words in a sentence or a longer piece of text. An autoregressive
(AR) model forecasts future behavior based on past behavior data. AR models are useful for
time-series predictions and for language modeling. In both cases, there is a correlation
between the preceding and succeeding values in a time-series.

10



Autoregressive structure of Encoder/Decoder

[ El sol es la causa de ] plantas brotan_dg, floreciendo y
Encoder Decoder

|

Completion Table:
1) cachorros aprendiendo nuevos trucos,
2) Los nifios crecen y envejecen,
3) flores marchitas en un jarron,
4) plantas brotando, floreciendo y marchitandose

Autoregressive models apply linear regression with lagged variables of its
output taken from previous steps.

n n
p() = pCe e ) = | | pCailts, 200 = | [pulrad)
i=1 i=1

11
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Baidu’s LLM prefers mandarin

Technology Innovation Institute (UAE)
Based in Toronto and S. Francisco
Language Model for Dialogue Applications
French company founded in April 2023
Spawned from Google

Anthropic

Derived from LlaMA

On Hugging Face there are more than 700,000 models and 200,000 datasets. Though net of distillation and finetuning we remain

with about 1% of different models. 12



What platforms are we using?

Microsoft Copilot 365 company wide;
Azure cloud machines in the Economics and statistics dept.,

CINECA University consortium for employing Leonardo Exascale system;

Azure cloud machines are equipped with A100 GPU;

CINECA is an Italian organization providing computing resources to Universities
and public institutions in Italy and in Europe;

Leonardo is the HPC cluster managed by
CINECA. It is pre-exascale EuroHPC
supercomputer classified among the first 10
position in the Top500 List of supercomputers.
We have about 3500 nodes, each with four
NVIDIA Tensor Core GPUs and a single
Intel CPU.



http://www.top500.org/

&

Data

Text | I

r‘ﬂy Images

Speech Jumj;

. Structured
* . Data

——

3D Signals "

|

Training

We need
specialization !'!

Foundation
Model

Who are the LLM parents?

Adaptation

Tasks
" Question L2
& Answering ,'_.
o Sentiment
.'%} ’ Analysis

i, (“)
%} Information ""\

Extraction

Image
Captioning

B o, |Object
' W;— 4 i Recognition

Instruction

Following .. .-

»

14

Taken from: On the Opportunities and Risks of Foundation Models. R Bommasani and other 113 coauthors



@ Do we have some relationships among K
dimensional parameters?

Scaling Laws for LLMs: From BERT to GPT4.5 and Gemma3

If you have a large dataset and you train a very big neural network, then success is guaranteed!

- [lya Sutskever.

This is true but .. Unfortunately we stumble upon dimishing marginal returns.

15



Scaling laws: what do we measure?

The output of a LLM is measured by the..

Cross-Entropy Loss. The smaller the better

No te preocupes. Es solo
una forma diferente de

representar la suma residual
de cuadrados. Te cae bien?

LLM performance improves smoothly as we increase:
1.The amount of compute used for training.
2.The size of the dataset.
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@ Llama 2, Llama3, CodelLlama & -
Ollama, Llamalndex

* Large language model by META

o  https://ai.meta.com/llama/

* 3sizes: 7B, 13B, 70B parameters

* Context length: 4096 tokens

* Max output length: 2500 tokens

 Llama 2, CodelLlama, Llamalndex Ollama are available for
free for research and commercial use

* Llama2 and Llama3 are LLM geared for language generative
purposes;

* CodeLlama is a LLM capable of generating code, and natural
language about code, from both code and natural language
prompts.

* Llamalndex & Ollama are Al tool providing an approachable
interface with high-level API for novices and low-level API for
seasoned users, making easy building LLM-based applications. 17


https://ai.meta.com/llama/
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Ollama: running locally Large i
Language Models

User friendly interface, even for users with no prior
experience with LLM.

It provides a simple API for creating, running, and
managing models.

Ollama leverages GPU acceleration, which can speed up
model inference by up to 2x compared to CPU-only
setups.

Ollama is compatible with several platforms like
Langchain, Llama-index.

Running LLMs locally with Ollama ensures data privacy
as your data is not sent to a third party.

It wipes away inference fees, which is important for
token-intensive applications.

18



Economics and Statistics Al journey

At the end of 2023 we started a working group for exploring and testing
potential application for Generative Al

We are delving into two main streams:
Text analysis and Coding translation and generation
Prompt writing strategy: Adopting the CO-STAR framework

The CO-STAR Framework is a structured approach for creating effective
prompts when working with Generative Al
The more of these you incorporate, the better your results.

Audience

Response

Objective format

19



Coding Translation and Generation

A user friendly dashboard to generate code conversion

Sperimentazioni ECS

Traduzione code-to-code

Da:
SAS Linguaggio
Linguaggio di programmazione attuale
Assistente
Tu:

gen awarding_date = date(data_aggiudicazione, "YMD")

Al

Digita la tua richiesta per 'assistente!

Vail

ogrammazione desidarato

# assuming data_aggiudicazione is a string in the format ¥-M-

dffawarding_date <- as.Date(df3data_aggiudicazione, "¥Y-%m-%d")

spark Julia

Vademecum

Se vuoi tradurre da Stata a R, ti suggeriamo

# assicurarti che il codice sia ben
commentato

« verficare di aver fatto prima quello

+ provvedere pol a fare questo

= per fare cosi, fai cosi
o per fare coll, prova qui

+ procedere infine a fare quest'altro

20



Economics and Statistics Al journey

First steps towards automatic conversions

=b> Sperimentazioni ECS

Assistente

Tu:
gen awarding_date = date(data_aggiudicazione, "YMD")

Al:

# assuming data_aggiudic

zione is a string in the format Y-M-D
dffawarding_date <- as.Date(df$data_aggiudicazione, "¥v-Em-%d")

Tu:
may you try again? check the date format twice, please!

Al:

Upon re-checking, | realized that the date format is actually "YMD" (Year-Month-Day) in STATA, which corresponds
to the format "%Y%m%d" in R.

So, here's another attempt:

# assuming data_aggiudicazione is a string in the format YMD
dffawarding_date <- as.Date(as.character(df$data_aggiudicazicne), "¥v¥m¥d")

Digita la tua richiesta per 'assistente!

Vail

Vademecum
Se vuol tradurre da Stata a R, ti suggeriamo
di:
« assicurarti che il codice sia ben
commentato
= verficare di aver fatto prima quello
= provvedere poi a fare questo
o per fare cosi, fal cosi
o per fare coli, prova qui
= procedere infine a fare quest'altro

21



A tough question? ..

Suppose you’re on a game show, and you’re given the choice of three doors: Behind
one door is a gold bar; behind the others, rotten vegetables. You pick a door, say
No. 1, and the host asks you “Do you want to pick door No. 2 instead?” Is it to your
advantage to switch your choice? (Posed on March 10 to chatGPT.)

Yes! It is to your advantage to switch doors. This is a version of the Monty Hall
problem, a famous probability puzzle.
Why Switching Increases Your Chances of Winning:
Initial Probability:
When you first pick door No. 1, there’s a 1/3 chance that the gold bar is behind
it.
That means there’s a 2/3 chance that the gold bar is behind one of the other
two doors.
If you stay with your first choice, you win only 1/3 of the time.
If you switch, you win 2/3 of the time.

22



Its tough answer

What the Host’s Offer Means:
The host knows where the gold bar is.
By offering to let you switch to door No. 2, the host is essentially giving you a
second chance.
Since the host wouldn't offer a switch to a door hiding rotten vegetables (if you
originally chose the gold bar), switching effectively gives you a 2/3 chance of
winning. (?What is this assumption?)

Mathematical Explanation:
If you stay with your first choice, you win only 1/3 of the time.
If you switch, you win 2/3 of the time. (don’t try to fool me !!)

Conclusion: Always Switch!

By switching, you double your chances of winning the gold bar!

23



Let’s ask something about inflation and
recovery plans

text =" Could you explain the inflation determinant during

the recent pandemics? «
text += '""Where would you set the output gap threshold to

start reducing unemployment contributions«
print (prompt. format (text=text))

24



Here we show the 1° answer with Llama3

A great question! During the recent pandemic, several factors contributed to the rise of inflation. As an economist, I'd
like to highlight the following key determinants:

1. **Demand-pull inflation™*: The unprecedented monetary and fiscal stimulus packages implemented by governments
worldwide led to increased aggregate demand, which put upward pressure on prices.

2. **Supply-side shocks™**: Disruptions to global supply chains, lockdowns, and social distancing measures caused
shortages and price increases for essential goods and services.

3. **Commodity price shocks**: The pandemic's impact on international trade and logistics led to fluctuations in
commodity prices, such as oil and food prices, which further fueled inflation.

4. **Expectations**: As consumers and businesses anticipated future price increases due to the uncertainty
surrounding the pandemic, they adjusted their behavior accordingly, leading to self-reinforcing inflationary pressures.

To address these challenges, central banks and policymakers employed various tools, including interest rate
adjustments, quantitative easing, and forward guidance.

25



Here we show the 2° answer

Regarding your second question, setting the output gap threshold for reducing unemployment contributions depends
on various factors, including the economy's specific circumstances, labor market conditions, and policy goals. A
common approach is to use the NAIRU (Non-Accelerating Inflation Rate of Unemployment) or the equilibrium
unemployment rate as a reference point.

In general, if the actual unemployment rate falls below the NAIRU, it may indicate that the labor market is overheated,
and reducing unemployment benefits could help curb wage growth and maintain price stability. However, this decision

should be made carefully, considering the potential consequences for vulnerable populations and the overall economic
recovery.

Would you like me to elaborate on any of these points or discuss other related topics?

26



Macroeconomics questions to Llama3

The table provided shows economic data for the country of X1. The base year is year 1, and the GDP deflator in year 2 is 115.

Nominal GDP 800,000 1,035,000
Population 1,000 1,200

Calculate real GDP in country X1 in year 2.
How would the change in real GDP from year 1 to year 2 affect the demand for money and the nominal interest rate in country

X17?

messages = [ {"role": "system", "content": "You are a loyal economics chatbot who always responds correctly!"}, {"role":
"user", "content": """You have a country A where the GDP has been 800,000 in year 1 and 1,035 in year 2. The population
has been 1,000 in year1 and 1,200 in year 2. The GDP deflator has been 115 in year 2. Would you please compute the
GDP in year 2? How would the change in real GDP from year 1 to year 2 affect the demand for money and the

nominal interest rate in country A?""},]
prompt = pipeline.tokenizer.apply chat template( messages, tokenize=False, add_generation_prompt=True)

27



Macroeconomics answers from Llama3

I'd be happy to help!
First, let's calculate the GDP in year 2:

GDP in year 2 = (Nominal GDP in year 2 / GDP Deflator in year 2) * 1000 (population in year 2)

GDP in year 2 = (1,035/115) * 1200
GDP in year 2 = 900,000

Now, let's calculate the change in real GDP from year 1 to year 2:

Real GDP in year 2 = GDP in year 2 - GDP in year 1

Real GDP in year 2 = 900,000 - 800,000

Real GDP in year 2 = 100,000

The increase in real GDP from year 1 to year 2 indicates an expansion in the economy.

Now, let's discuss how this change in real GDP would affect the demand for money and the nominal interest rate in country A:

1. Demand for Money: As the economy expands, people and businesses tend to hold more money to take advantage of new investment
opportunities. This increases the demand for money, which can lead to an increase in the money supply. The central bank may respond by

increasing the money supply to accommodate the increased demand, which can lead to a decrease in the nominal interest rate.

2. Nominal Interest Rate: As the demand for money increases, the nominal interest rate may decrease. This is because the central bank may reduce
the interest rate to encourage borrowing and spending, which can help to further stimulate the economy.

In summary, the increase in real GDP from year 1 to year 2 would likely lead to an increase in the demand for money and a decrease in the nominal
interest rate in country X1.

28



Retrieval-Augmented Generation (RAG):
a cheap avenue to increase our LLM knowledge

Framework
Response

Post Processmg
d @
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Intermediation
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BB Beyond feeding: let’s nurture our LLM

Nurturing is the sense of Retrieval Augmented Generation (RAG)

® 0 ( & main.py ‘ output.txt

query_engine = index.as_query_engine()

response = query_engine.query("""In base al TUB, quali sono le indicazioni
indispensabili che devono essere presenti negli annunci che riportano il
tasso di interesse o altre cifre relative al costo del credito?""")

According to the TUB (Testo Unico Bancario), there are several indications that are indispensable to be present

in advertisements that report the interest rate or other costs related to the credit: a

1. The tasso d'interesse (interest rate) must be clearly and conspicuously displayed in a manner that is easy to understand.

2. The total cost of the credit, including any fees or commissions, must be disclosed.

3. The duration of the contract must be specified, if applicable.

4. If the interest rate is variable, the criteria used to determine changes in the rate must be disclosed.

5. The existence of any eventual servizi accessori (optional services) that are necessary to obtain the credit or to obtain it at the
advertised conditions must be mentioned.

6. If the credit is denominated in a foreign currency, an warning must be included regarding the fact that fluctuations in the

exchange rate may affect the amount that the consumer must pay.

It is important to note that these indications must be specified using an example that is representative of the conditions offered.

Additionally, the Banca d'ltalia may specify further details regarding the information that must be included in
advertisements through a decree.

30



A RAG example with the Boletin Estadistico
A) Aclosed source from Google: NotebookLM

@ Chilean Economic Indicators: March 18, 2025

Origini O Chat

+ Aggiungi fonte Il Salva nella nota

Seleziona tutte le fonti

Podria hacer un resumo del boletin de febrero?
BE20250318.pdf

Boletin Estadistico 24 de febrero 2025.pdf i - ; . ) o
Certamente. Il "Boletin Estadistico” del Banco Central de Chile del 23 febbraio 2025, Volume 90 N*1238, & una pubblicazione che

presenta una vasta gamma di indicatori statistici macroecenomici e finanziari relativi all'economia cilena e internazionale 1 . La
pubblicazione & strutturata in dodici capitoli per facilitare I'analisi macroeconomica 2 .
Ecco un riassunto dei contenuti principali per capitolo, basato sulle informazioni disponibili nel bollettino di febbraio:
+CAPITOLO 1: PRINCIPALES ESTADISTICAS MACROECONOMICAS: Questo capitolo presenta un riassunto delle principali
statistiche di rilevanza per il Cile, incluse serie trimestrali e mensili 3
+ CAPITOLO 2: CUENTAS NACIONALES: Questa sezione & dedicata ai conti nazionali, comprendendo dati sul PIL, I'reddito e la
spesa 5 . Include I'Indicatore Mensile di Attivita Economica (Imacec) 5 , il PIL trimestrale a prezzi concatenati 1 . Si notano anche
dati relativi al risparmio delle famiglie & .
+ CAPITOLO 3: INDICADORES DE PRODUCCION Y VENTAS: Questo capitolo si concentra sugli indicatori di produzione e vendite,
includendo gli indici di produzione mineraria 7
+ CAPITOLO 4: SECTOR EXTERNO: Questa sezione riguarda il settore estero, presentando informazioni sulla posizione di
investimento internazionale, riassunta per categoria funzionale e dettaglio per settore istituzionale 9
- CAPITOLO 6: PRECIOS: Questo capitolo presenta gli indici dei prezzi, inclusi gli indici della Borsa di Commercio di Santiago 11
- CAPITOLO 7: TASAS DE INTERES: Guesto capitolo contiene informazioni sui tassi di interesse, inclusi i tassi di riferimento della
politica monetaria e i tassi del mercato monetario 11
- CAPITOLO 9: ESTADISTICAS MONETARIAS Y FINANCIERAS: Questo capitolo fornisce statistiche monetarie e finanziarie, inclusi
i panorami finanziari 16
+CAPITOLO 11: ECONOMIA INTERNACIONAL: Questo capitolo fornisce alcuni dati sull'economia internazionale, come gli indi
borse esterne e gli spread sovrani 18
+ CAPITOLO 12: EXPECTATIVAS ECONOMICAS: L'ultimo capitolo riguarda le aspettative economiche, presentando i risultati di
diverse indagini sulle aspettative economiche (come 'Encuesta de Expectativas Econémicas e le Expectativas econdmicas trimestrali
dell'Universita del Cile) 20
Le note del Boletin Estadistico forniscono dettagli sulla natura e il contenuto delle informazioni, sulle fonti dei dati e sulla copertura
temporale 20 ... Laselezione e la presentazione delle informazioni statistiche mirano a facilitare I'analisi macroeconomica
dell'economia cilena 2 ... La pubblicazione contiene sia informazioni di fonti esterne che informazioni elaborate dal Banco Central
stesso 2 . Generalmente, i quadri presentano cifre annuali per gli ultimi guattro anni e dati trimestrali o mensili per gli ultimi due anni 27
. La frequenza degli indicatori @ mensile, trimestrale e/o annuale 27 . La versione elettronica del bollettino & disponibile sul sito web del
Banco Central, dove & possibile consultare anche serie statistiche pil estese 28 .
In sintesi, il bollettino di febbraio 2025 & una comprensiva raccolta di dati statistici sull'economia cilena e internazionale,
organizzata per capitoli tematici per supportare I'analisi macroeconomica 1

Il Salva nella nota D i) o

di

Podria mentionar le pricipales diferentias tra febrero y marzo?

31
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A RAG example with the Boletin Estadistico
A) Aclosed source from Google: NotebookLM

+ Aggiungi fonte

Seleziona tutte le fonti

BE20250318.pdf

Boletin Estadistico 24 de febrero 2025.pdf

entrambi i bollettini.

I salva nella nota D iie] o

¢(Cuales son las mayores preocupaciones que surgen del boletin estadistico de febrero y de marzo?

por favor dejeme veer las diferentias. Por favor contestame en lengua espano

Identificare especificamente las "mayores preocupaciones” que surgen directamente de los boletines estadisticos de febrero y marzo
requiere un andlisis interpretativo de los datos presentados, mas que una simple extraceidn de hechos. Sin embargo, podemos comparar
las areas de datos disponibles en ambos boletines y notar las diferencias significativas en la estructura que podrian llevar a identificar
diferentes o mas especificas preccupaciones.

Basandonos en las estructuras de los boletines que hemos discutido:

Boletin Estadistico de Febrero de 2025:

- Segun la informacion de los indices 1y nuestro intercambio anterior, el boletin de febrero contenia informacidn sobre estadisticas
macr omi principales, cuentas naci les (incluyendo PIB, Imacec y gasto), sector externo, tipos de cambio,
estadisticas monetarias y financieras, precios, y expectativas econdmicas.

- Sin datos numéricos especificos, es dificil sefialar preocupaciones precisas. No obstante, la presencia de secciones como
"Expectativas Econdémicas” 2 sugiere un seguimiento del sentimiento econémico, y variaciones negativas podrian ser motivo de
preocupacion.

- De manera similar, la seccién sobre "Precios™ 2 implica un monitoreo de la inflacién, y aumentos inesperados podrian generar
inquietud.

«La seccion sobre "Tasas de Interés” 3 permite observar los costos de financiamiento, y aumentos significativos podrian verse
como una potencial preocupacion para la actividad econémica.

Boletin Estadistico de Marzo de 2025:

- Como resaltamos en nuestra conversacion previa, el boletin de marzo 4 presenta una estructura mas detallada y un mayor
nimero de capitulos especificos en comparacion con febrero. Esto incluye capitulos dedicados a:

-INDICADORES DE PRODUCCION Y VENTAS (Capitulo 3). Variaciones negativas aqui podrian indicar preocupaciones sobre la
debilidad de la actividad productiva.

-INDICADORES DE PRECIOS, REMUNERACIONES Y EMPLEO (Capitulo 5). Aumentos en el desempleo o desaceleraciones en el
crecimiento salarial serfan motivo de preccupacion.

-MERCADO DE CAPITALES (Capitulo 6). Un rendimiento negativo de los indices bursatiles podria reflejar o anticipar
preocupaciones econdmicas. El boletin de marzo menciona el indice de precios selectivo de acciones (IPSA) 5 , lo que sugiere un
seguimiento del mercado accionario.

-FINANZAS PUBLICAS (Capitulo 10). Deterioros en el estado de las finanzas gubernamentales padrian ser una preocupacion para
la sostenibilidad fiscal.

-ESTADISTICAS MONETARIAS Y FINANCIERAS (Capitulo 9) con mayor detalle sobre agregados monetarios (como M1, M2, M3

5 ), colocaciones, depdsitos y activos/pasivos del sistema financiero. Cambios desfavorables en estos indicadores podrian
sefialar problemas de liquidez o erédito.

-ECONOMIA INTERNACIONAL (Capitulo 11) con datos mas especificos sobre el crecimiento del PIB de las principales economias

& y los precios de los productos basicos 7 . Una desaceleracion del crecimiento global o aumentos en los precios de los
productos basicos (dependiendo del contexto) podrian ser preocupantes.
Diferencias en las potenciales preocupaciones visibles desde la estructura de los boletines:

- El boletin de marzo permite identificar preccupaciones potenciales en areas mas especificas que febrero, gracias a su estructura
mas desglosada. Por ejemplo, la presencia explicita de un capitulo sobre el "Mercado Laboral” en marzo permite centrarse en
indicadores especificos de este sector, algo menos directo en la estructura de febrero.

- De manera similar, el capitulo sobre el "Mercado de Capitales” en marzo ofrece una vision directa del rendimiento del mercado
accionario, un area no tan especificamente resaltada en la estructura de febrero.

- La seccion sobre "Finanzas Publicas” en marzo aborda explicitamente las preocupaciones relacionadas con la situacion fiscal del
gobierno, un aspecto no tan claramente identificable en la estructura de febrero.

- La mayor granularidad de las ™ Mor y Fi it " en marzo podria revelar preocupaciones mas especificas
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Cineca Legal RAG
Pipeline Structure

three step workflow decomposition:

1. Statement Identification which require a final rules verification;
2. Regulation resources retrieval for each one of the statement;
3. Generate an answer letter.
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information
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Original Statement
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What about Econometric models?

result = 1lm("Would you please tell me the difference between a VAR and a DSGE econometric model")

print(result)

Certainly! Both Vector Autoregression (VAR) and Dynamic Stochastic General Equilibrium (DSGE) are po
pular econometric models used in macroeconomic analysis, but they differ in their approaches and pur
poses. Here's a simplified explanation:

1. VAR:

VAR is a multivariate time series model that examines the interdependencies among multiple variables
, such as GDP, inflation, interest rates, and so on. It assumes that each variable follows a linear
autoregressive process with exogenous shocks. The main purpose of a VAR model is to identify causal
relationships between variables and to forecast future values of these variables based on past obser
vations.

In simpler terms, think of a VAR model like a set of interconnected pulleys. Each pulley represents
one of the variables, and the strings connecting the pulleys represent the relationships between the
variables. By analyzing these connections, we can better understand how changes in one variable affe
ct the others.

2. DSGE:

DSGE stands for "Dynamic Stochastic General Equilibrium,™ which is a more complex and microfounded a
pproach to modeling the economy. Unlike VAR, DSGE models the entire economy as a system of interrela
ted equations, taking into account the dynamics of individual economic agents and the overall equili
brium of the economy. This means that DSGE models capture the underlying mechanisms of the economy,
such as the relationship between monetary policy and inflation expectations.

To illustrate this, imagine a DSGE model as a set of gears within a machine. Each gear represents an
economic agent or a specific aspect of the economy, such as consumption or investment. As the gears
interact with each other, they drive the overall behavior of the economy. By analyzing these interac
tions, we can gain insights into the workings of the economy and make predictions about its future p
erformance.




Answer about Econometric Models

result = 1lm("Would you please tell me the difference between a VAR and a DSGE econometric model)

print(result)

Key differences:

* Purpose: VAR primarily focuses on identifying causal relationships and forecasting, while DS
GE aims to provide a deeper understanding of the underlying mechanisms driving the economy.

* Complexity: DSGE models are generally more complex than VAR models due to their emphasis on
microfoundations and dynamic interactions.

* Assumptions: VAR models assume linear relationships and exogenous shocks, whereas DSGE model
s incorporate nonlinearities and endogenize many variables.

In summary, VAR models are useful for exploring short-term relationships and making forecasts,
while DSGE models offer a more nuanced understanding of long-term macroeconomic phenomena by c
apturing the intricate workings of the economy. Depending on your research question and data a
vailability, either approach might be more appropriate for your needs.
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22 Concluding remarks e

Large Language Models have improved a lot in the last 12 months.

The dual nature of human intelligence imply that the abilities in

language and basic arithmetic are governed by separate systems.
What about LLM?

It’s likely that LLMs like ChatGPT or Llama emulate very well only
one of these systems, most probably the language abilities.
However, fluid intelligence, which is the peculiarity of human
intellect, functions independently. Despite their linguistic prowess,
LLMs appear a bit modest at math and hard sciences.

The next future might see a boosting in LLM fluid intelligence.
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Thank you very much for your Attention.
Questions?

Muchas gracias por su atencion.
(Preguntas?
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Para mi corazon basta tu pecho,
para tu libertad bastan mis alas.
Desde mi boca llegara hasta el cielo

lo que estaba dormido sobre tu alma.
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bz Speculative, Corrective & Self reflective
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Ours: Speculative Retrieval-Augmented Generation (Speculative RAG)
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(Docs of the same color are from the same fopic clustar)

the Best Draft.

Evaluate & Accept Drafts into Generalist LM
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