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performance in the European

energy sector=

 



 

lower quantile (τ = 0.25), it had the opposite effect in the upper quantile (τ = 0.75), 



and Society, as well as Ca9 Foscari University of Venice, for providing the academic 

 

 



1.1
1.2
1.3
1.4
1.5
1.6

 

 :
 :

 :

 :
 :

 :
 :



4.2.2 Quantile Regression (τ = 0.25 and τ = 0.75)
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Environmental announcements are public communications about a company9s actions, risks, or 

agencies. Previous research shows that the market9s reaction depends not only on the information 

environmental accidents or lawsuits often damage a firm9s reputation. Studies conf
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cautious way. For example, the phrase <considering green investments= looks positive, but it also 

shows uncertainty. On the other hand, <tighter emissions standards= 

Finally, transformer models are accurate, but many people see them as a <black box.= It is not clear 

 :



ays <we are committed,= while the other says <we are compliant.= The first message 

ambiguity. For example, when a company says <we are exploring sustainable options,= the 

:

4

4



 :

<aggregate confusion= and makes markets less efficient (Berg et al., 2022).
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. Terms such as <green transition,= <carbon neutrality,= 

<clean energy,= <net zero goals,= <pollution control,= and <renewable energy policy= directly 



3

instance, a highly negative article such as <8 reasons why the

urgently needed= (CAN Europe, 12 September 2021), which highlighted risks and regulatory 

3 contrast, strongly positive announcements, such as <EU 

Invests €5.4 Billion in Hydrogen Projects= (European Commission, 15 July 2022), emphasizing 



3

event, an event window of [−3,+3] trading days was defined around the publication date, and 

a wider window such as [−5,+5] were applied, the effect of 

  

  

recent IPO, or if the estimation window [−30,−4] did not contain sufficient trading data. Therefore, 



•

To estimate the <normal= return of a firm in the absence of an event, expected returns 

ERi,t  =  1/30 ∑  Ri,t2k30
k=1



ARi,t  =  Ri,t  2  ERit

three trading days before and three days after the news date ([−3,+3])

CARi (23 , +3)  =  ∑  +3
t=23 ARit

both immediate and delayed reactions. A short window such as [−3,+3] is 

•  

3

•

 



    

•   

company9s business model and exposure to environmental risks.

•

Oil & Gas: Firms were classified as Small Cap if their market value was below €131 

million, as Mid Cap if between €131 million and €2.18 billion, and as Large Cap if above 



€2.18 billion. From these groups, 24 Large Cap, 23 Mid Cap, and 23 Small Cap firms were 

€60 million, as Mid Cap if between €60 million and €350 million, and as Large Cap if 

above €350 million. From these groups, 30 firms were randomly selected for each size 

•

CARTransfored  =  √CAR   ∗  sign(CAR) 
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• i=1,…,n denotes the index of observations.

• j=1,…,m denotes the index of explanatory variables.

•

• β is the intercept and β

• ε

 

 

 

 

 
This model has a structure similar to ordinary linear regression, but the parameters β0,β1,…,βm

3

 

 
Quantile regression is implemented at the 25th and 75th percentiles (τ = 0.25 and τ = 0.75) to 

 



• i(τ) denotes the τ

• β (τ)

• β (τ) at quantile τ.

•

• ε (τ) is the error term at quantile τ.
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• Area Under the ROC Curve (AUC): A measure of the model9s ability to distinguish 

Quantile Regression (τ=0.25) 4

Quantile Regression (τ=0.75) 4



explanatory power (R² ≈ 0.007), indicating that a linear relationship does not sufficiently capture 

F1 Scores, XGBoost9s improved AUC and Accuracy suggest more consistent performance across 



study was carried out using a fixed [−3, +3] window together with a simple market model for 





 

firms with very low market value and large oil & gas companies with market values above €200 
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produced a very low R² (≈0.12%), meaning that the model explains only a very small part of the 

relationship with CAR (β = 



Quantile Regression (τ = 0.25 and τ = 0.75)

Quantile Regression (τ = 0.25 and τ = 0.75)

models were estimated at the lower (τ = 0.25) and upper (τ = 0.75) quartiles of the CAR distribution 

Results at τ = 0.25 (Lower Quartile)

• Sentiment Score shows a positive and statistically significant association (β = 0.00132, 

•

(β = 0.05223) and (β = 0.05217).

• Company Type: Renewable shows a small but significant negative effect (β = 

Results at τ = 0.75 (Upper Quartile)

• Sentiment Score now exhibits a negative and significant association (β = 

•

• Company Type: Renewable becomes positively significant (β = 0.00366, 



• cushion poor performers (τ = 0.25), they 

dampen extreme positive reactions (τ = 0.75).

•

 

•

significantly positive effect in the lower quantile (τ = 0.25), suggesting that more positive 

news reduces negative reactions. However, in the upper quantile (τ = 0.75), the eff

•

•



Quantile (τ = 0.25) ↑

Quantile (τ = 0.75) ↓

Robust / τ = 0.25 / τ = 0.75 ↑ / ↑ / ↓ 3

Robust / τ = 0.25 / τ = 0.75 ↑ / ↑ / ↓

Robust / τ = 0.25 / τ = 0.75 ↑ / ↑ / ↓

Robust / τ = 0.25 / τ = 0.75 ↑ / ↑ / ↓

Robust / τ = 0.25 / τ = 0.75 ↑ / ↑ / ↓

Robust / τ = 0.25 / τ = 0.75 ↑ / ↑ / ↓

↑

Quantile (τ = 0.25 / τ = 
↓ / ↑

 

For Sentiment Score, the effect at the lower quantile (τ = 0.25) is positive and highly significant 

t the upper quantile (τ = 0.75), the 



lower quantile (τ = 0.25), the coefficient was positive but smaller, while at the upper quantile (τ = 
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Robust Regression, and Quantile Regression at the 25th (τ=0.25) and 75th (τ=0.75) percentiles. 

le, the τ=0.25 model 

captures downside risk (strong negative reactions), while the τ=0.75 model captures upside 



3

higher, compared to Random Forest9s AUC of approximately 0.60.
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•

•

• Quantile Regression at τ = 0.25 and τ = 0.75



(τ=0.25) (τ=0.75)

•

• Linear Regression showed limited performance and very low explanatory power (R² ≈ 

•
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The two Quantile Regression models, targeting the lower (τ = 0.25) and upper (τ = 0.75) tails of 



generalization and classification strength. XGBoost9s 

value by revealing asymmetric or extreme responses to ESG events. This aligns with the study9s 





average, CARs are slightly above zero (t ≈ 2.01), 

suggests that the impact of news depends on each firm9s situation and the kind of announcement 

differently. At the lower quantile (τ = 0.25), positive news helps 

quantile (τ = 0.75), the effect is weaker or even negative. This supports earlier work by Capelle



On average, CARs after ESG news are slightly above zero (t ≈ 2.01). This means that investors 



but also the firm9s 
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company9s values and risk management. Positive news, such as 



<Renewable Energy= and <Oil & Gas.= While this provides analytical clarity, many firms operate 
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exposure. This highlights that a firm9s operating context shapes how ESG news is 
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events in more detail, moving beyond broad labels like <regulation= or <pollution= to categories 

such as <climate litigation,= <supply chain emissions,= or <green bond issuance.= Another area is 
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A framework used to assess a company9s performance and risks beyond traditional 

•

•

•

specific event on a firm9s stock price.



4

targeted impact on that company9s stock price.

returns are measured to evaluate the event9s effect.



Rit = α + βRmt + εit
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•

•
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4

Proposed areas for further investigation that emerge from the study9s results or 



stakeholders with a fuller picture of a company9s long

4



 



quadro teorico e metodologico si colloca all9incrocio tra la letteratura sugli studi di evento e le 

tecnologie analitiche più recenti, come l9apprendimento automatico e l9analisi semantica, con 

l9obiettivo di offrire

Alla base della ricerca vi è il riconoscimento crescente dell9importanza dei fattori ESG nei processi 

e per settore e dimensione dell9azienda. 

Il disegno metodologico ha integrato l9analisi degli eventi con modelli statistici avanzati 

Uno dei risultati principali emersi riguarda l9asimmetria delle reazioni. Le notizie ESG negative 3

3



Lo studio ha anche evidenziato differenze territoriali potenziali. Sebbene l9analisi si sia focalizzata 

Dal punto di vista metodologico, l9utilizzo combinato di regressione quantilica e machine learning 

ha rappresentato un importante avanzamento. I modelli tradizionali come l9OLS tendono a 

re l9eterogeneità degli impatti. Al 

potrebbero avvalersi di tecniche di Explainable AI per migliorare l9interpretabilità.

suggeriscono che l9integrazione del sentiment e del contesto ESG nelle strategie di investimento 

manager aziendali, lo studio sottolinea l9importanza di pianificare la comunicazione ESG in modo 

per il mercato valutarne l9importanza. L9introduzione di tasso

disclosure potrebbe migliorare l9efficienza informativa e ridurre la volatilità legata a 



L9inserimento di sistemi di alert basati su sentiment analysis nei terminali di trading;

L9integrazione di indicatori ESG nei rating creditizi e nei modelli di rischio operativo;

L9elaborazione di piani di 

includono: l9estensione dell9analisi a mercati extra europei; l9utilizzo di dati alternativi (come 

social media, podcast, o ESG ratings di terze parti); l9applica

profondo per l9analisi semantica di testi complessi; e la valutazione dell9impatto a lungo termine 

In sintesi, questa ricerca contribuisce in modo significativo alla letteratura empirica sull9ESG, 

offrendo evidenze solide, metodi innovativi e spunti per l9azione concreta. Essa conferma che i 

queste dinamiche. In un9epoca in cui la sostenibilità è diventata parte integrante della finanza 

moderna, l9integrazione di str 3 3
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