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❑ Financial Markets constantly react to new information 

❑ Efficient Market Hypothesis (EMH) suggests markets incorporate immediately, but reality shows otherwise…

❑ A vast body of research has focused on understanding market reactions to news, yet several gaps remain…

No mencionar la EMH

 Market Frictions -> magnitud económica del portfolio 
# trades (turnover)

No le gustan la revisión de la literature

Qué es lo que hay de nuevo en lo que yo hago

Lo que hago yo es nuevo -> metodología

external validity -> further research (mirar para un período más largo y para más países)

en estos datos y en esta aplicación funciona -> ser cuidadoso con la external validity (no decir que vale 
siempre: en esta aplicación concreta parece que vale)

deberías decir que la trading rule es muy simple porque no tengo manera de sacar una exit rule (buy & hold 
durante L días), pero no tengo forma de obtener una exit rule, solo tengo una entry rule marcada por el 
tiempo de publicación de la noticia

no digas que has optimizado
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Source: DowJones

Telefónica's (TEF.MC) subsidiary, Telxius Telecom, has agreed to sell its telecommunications tower 
division in Europe and Latin America to American Tower (AMT), which will expand the latter's presence 
in Europe and increase competition for the Spanish wireless telecommunications group Cellnex Telecom 
(CLNX.MC), according to Equita Sim. The transaction "represents the entry of a new independent tower 
operator into the Spanish market and potentially more competition for future growth in the European 
market as well," says the brokerage firm. 

Cellnex will face more competition in Europe
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3 Topics identified



Sentiment analysis categorize text as positive / neutral / negative e.g: Dictionaries, FinBERT

Topic models categorize text into broad themes e.g: LDA, NMF, HDP

Vector-based represent text as vectors capturing semantic & contextual similarities e.g: Word2Vec, GloVe, BERT

ISSUE #1: Over-reliance on methods that fail to capture economic nuances
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the Spanish wireless telecommunications group 
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Overall Sentiment: 
Positive

❑ Financial Markets constantly react to new information

❑ Efficient Market Hypothesis (EMH) suggests markets react immediately, but reality shows otherwise…

❑ A vast body of research has focused on understanding market reactions to news, yet several gaps remain…

ISSUE #1: Over-reliance on methods that fail to capture economic nuances

Sentiment analysis Topic models Vector-based

Topic 1: Telecommunications

Topic 3: Geography

Topic 2: Business
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ISSUE #2: Lack of Firm-Specific focus

o Most studies fail to identify how news affects individual firms

o Instead, they focus on broader market indices (e.g., S&P500, DJIA, VIX).

o Named Entity Recognition (i.e.: identification of named entities) is still underdeveloped in finance

❑ Financial Markets constantly react to new information 

❑ Efficient Market Hypothesis (EMH) suggests markets incorporate immediately, but reality shows otherwise…

❑ A vast body of research has focused on understanding market reactions to news, yet several gaps remain…
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ISSUE #3: Over-Reliance on Headlines

o Many studies rely on news headlines, which lack the full nuance & context of complete articles.

o Headlines are too simplistic to fully capture the complexity of news and its impact on markets.

❑ Financial Markets constantly react to new information 

❑ Efficient Market Hypothesis (EMH) suggests markets incorporate immediately, but reality shows otherwise…

❑ A vast body of research has focused on understanding market reactions to news, yet several gaps remain…

leveraging Large Language Models (LLMs) to achieve an 

 [1] economically nuanced

 [2] firm-specific analysis

 [3] of full news articles 

to predict market reactions to news. 

This paper addresses these 3 issues by…
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CAVEATS: 

✓ introduce a novel methodology for analyzing news articles in a granular & firm-specific way

✓ show the utility of this new methodology with a reduced dataset

✓ understand market reactions to news by building a simple trading strategy
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ⅹ get rich implementing the most realistic & sophisticated trading strategy

CAVEATS: 

✓ introduce a novel methodology for analyzing news articles in a granular & firm-specific way
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❑ 2613 Spanish Business News Articles

❑ Source: DowJones Newswires

❑ Time span: 2020/06 – 2021/09

❑ Filtered to explicitly mention IBEX-35 firms

❑ Firm identification (NER)

1. regex: find pattern: <(TICKER.MC)>
2. validate with LLM
3. Filter for IBEX-35 firms

2021/09

2020/06

Overview

What are IBEX-35 firms?
35 Spanish firms w/ highest market cap

Why focus on IBEX-35 firms?
✓ most liquid & traded stocks
✓ consistent media coverage



Summary Statistics
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𝒟

Data Splitting

𝒟𝑡𝑟 = 1254

𝒟𝑣𝑎𝑙 = 836

𝒟𝑡𝑒𝑠𝑡 = 523𝒟 = 2613
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Test the Trading StrategyCluster selection & Trading Strategy design

Obtain the centroids 
for clustering

Hyperparameter selection

Data Splitting

𝒟𝑡𝑟 = 1254 𝒟𝑣𝑎𝑙 = 836 𝒟𝑡𝑒𝑠𝑡 = 523



𝒟
2020-06-24 2021-09-30

𝒟𝑡𝑟 𝒟𝑡𝑒𝑠𝑡𝒟𝑣𝑎𝑙

2021-02-12 2021-06-21

Obtain the centroids 
for Kmeans clustering

Hyperparameter selection

Test the Trading StrategyCluster selection & Trading Strategy design
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How do we, humans, understand information?

➢ Do we reduce it to positive / neutral / negative?

➢ Do we decompose it into an underlying topic structure?

➢ Do we think of it as a vector in ℝ512?

Probably not
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Europe and Latin America to American Tower (AMT), which will expand the latter's presence in Europe and 
increase competition for the Spanish wireless telecommunications group Cellnex Telecom (CLNX.MC), 
according to Equita Sim. The transaction "represents the entry of a new independent tower operator into the 
Spanish market and potentially more competition for future growth in the European market as well," says the 
brokerage firm. 
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How would a human read a business article?

Telefónica Its subsidiary sold a tower division

expects more competition!

It’s a positive thing for Telefónica in the short term 
as it generates cash flow for further investment, 
but not a big deal.

It’s bad news in the short-term, as it means more 
competition… but it’s not the end of the worldCellnex Telecom
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We can mimic human reading with a Large Language Model

Define a human-mimicking news parser through a Function Calling schema

for each article:

Identify the set of Spanish firms (IBEX-35) directly affected by the article 
(ignore irrelevant mentions to firms for mere context)

for each firm in firms:

Classify the news-implied firm-specific shock according to the schema

▪ Shock Type {demand, supply, financial, technological, policy}
▪ Shock Magnitude {minor, major}
▪ Shock Direction {positive, negative}

Justify your choice



for each article:

Identify the set of Spanish firms (IBEX-35) directly affected by the article 
(ignore irrelevant mentions to other firms for mere context)

for each firm in firms:

Classify the news-implied firm-specific shock according to the schema

▪ Shock Type {demand, supply, financial, technological, policy}
▪ Shock Magnitude {minor, major}
▪ Shock Direction {positive, negative}

Function-calling schema

Justify your choice
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Classify the news-implied firm-specific shocks
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✓ The news about American Tower’s expansion in Europe may increase competition for 
Cellnex, which is why it’s classified as a minor negative supply shock. 

✓ On the other hand, Telefónica benefits from the sale of its tower division, which is why 
it’s classified as a minor positive financial shock.

Telefónica's (TEF.MC) 

Cellnex Telecom (CLNX.MC)

shock_type shock_direction shock_magnitude

supply

financial

minor

minor

negative

positive

Jesus: Why this answer?

LLM: 
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“Good clusters” (Long)

“Neutral clusters” (No trade)

“Bad clusters” (Short)



Vector-based model 
(benchmark)

❑ Transformer: Multilingual Sentence Transformer (512-dimensional embeddings)

❑ Clustering:   KMeans
➢ optimal # of clusters = 26 (maximize silhouette score in training sample)
➢ centroids obtained in training sample; fitted to validation & test sample

v



Vector-
based

v

Vector-based 
model 

(benchmark)

KMeans 
Clusters

Firm-specific & 
Industry-specific 
clusters



LLM-based model

❑ Model: LLaMA 3 70b

❑ Host:  GroqCloud API

❑ Function Calls ~ 1’ 30”/article

❑ Clustering: Cartesian product of shock classifications
{shock_type × shock_magnitude × shock_direction}

(supply, minor, positive)
(supply, minor, negative)
(supply, major, positive)
(supply, major, negative)

(demand, minor, positive)
(demand, minor, negative)
(demand, major, positive)
(demand, major, negative)

(financial, minor, positive)
(financial, minor, negative)
(financial, major, positive)
(financial, major, negative)

(technological, minor, positive)
(technological, minor, negative)
(technological, major, positive)
(technological, major, negative)

(policy, minor, positive)
(policy, minor, negative)
(policy, major, positive)
(policy, major, negative)



(supply, minor, positive)
(supply, minor, negative)
(supply, major, positive)
(supply, major, negative)

(demand, minor, positive)
(demand, minor, negative)
(demand, major, positive)
(demand, major, negative)

(financial, minor, positive)
(financial, minor, negative)
(financial, major, positive)
(financial, major, negative)
(technological, minor, positive)
(technological, minor, negative)
(technological, major, positive)
(technological, major, negative)

(policy, minor, positive)
(policy, minor, negative)
(policy, major, positive)
(policy, major, negative)

LLM-based 
model

Shock 
clusters

Clusters are based 
on firm-specific 
economic shocks



Stock market positions
• Each (article,firm) pair implies a position held over 𝐿 = 4 days
• Positions are market beta-neutral ➝ delivers abnormal returns

Trading Strategy
• LONG-SHORT cluster-based trading

Cluster-selection algorithms
• Greedy 

o LONG     maximize [SR in validation sample]   s.t.   𝑆𝑅 > 0 in validation sample
o SHORT   minimize [SR in validation sample]   s.t.   𝑆𝑅 < 0 in validation sample

• Stable:
• LONG:    minimize [rank difference between 𝑆𝑅 in training Vs. validation] s.t. 𝑆𝑅 > 0 in both samples
• SHORT:  minimize [rank difference between 𝑆𝑅 in training Vs. validation] s.t. 𝑆𝑅 < 0 in both samples

# of selected clusters in each leg (LONG / SHORT) is upper bounded by a hyperparameter 𝜃 = 0.5𝑘

Hyperparameters
• 𝐿 and 𝜃 optimize the 𝑆𝑅 in the validation sample



Jesús Villota Miranda

Introduction 

Data 

Methodology 

Conclusions

Technicalities 

Results

“New Methods” Seminar | Bank of England      November 11, 2025



Jesús Villota Miranda

Introduction 

Data 

Methodology 

Conclusions

Technicalities 

Results

“New Methods” Seminar | Bank of England      November 11, 2025



Jesús Villota Miranda

Introduction 

Data 

Methodology 

Conclusions

Technicalities 

Results
❑ Distribution of Articles through Clusters

“New Methods” Seminar | Bank of England      November 11, 2025



Vector-based 
model 

(benchmark)

KMeans 
Clusters

ⅹ Unstable distribution 
profile across splits

ⅹ Temporal instability



LLM-based 
model

Shock 
clusters

✓  Stable distribution 
profile across splits

✓  Temporal stability
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ⅹ Over-reliance of signals 
on the past performance 
of a cluster (e.g: financial 
performance topics)

ⅹ Short-lived signals due to 
temporal instability
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LLM-based 
model

Shock 
clusters

✓Clean & Interpretable 
trading signals based on 
economic shocks

✓Long-lasting signals: they 
depend on the nature of the 
firm-specific shock
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Vector-based 
model 

(benchmark)

KMeans 
Clusters

ⅹ Negligible out-of-sample 
profitability

ⅹ Evidences the poor temporal 
generalizability of the 
method

ⅹ The model is not able to 
anticipate market trends



LLM-based 
model

Shock 
clusters

✓Robust out-of-sample 
profitability

✓Evidences the improved 
temporal generalizability 
of the method

✓The model is able to 
anticipate market trends
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❑ By guiding an LLM through news-parsing schema, we were able to obtain a structured 
analysis of news-implied firm-specific economic shocks

❑ Even in a volatile period, the LLM-based method produced stable distribution profiles 
of articles through clusters across splits, demonstrating the temporal stability of the 
methodology. 

❑ The LLM-based trading signals are both long-lasting & economically relevant, as they 
are based on trading economic shocks.

❑ The LLM-based trading strategy effectively identifies winners & losers, illustrating the 
parser's ability to anticipate market trends by comprehending the market implications 
of economic shocks

❑ Our results show that the trading strategy effectively 
identifies winners & losers, illustrating the parser's 
ability to comprehend & extract the firm-specific 
economic implications embedded in the news.

❑ By utilizing Large Language Models (LLMs) within an 
economically structured function-calling framework, 
we were able to develop a more interpretable
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