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SENTIMENT ANALYSIS WITH LARGE LANGUAGE 
MODELS FOR CREDIT RISK ASSESSMENT

by Manuel Cugliari* and Giulio Gariano*

Abstract

Recent advancements in natural language processing techniques have significantly expanded 
the possibilities for integrating unstructured textual data into quantitative analyses. In this paper, 
large language models (LLMs) are used to construct credit sentiment indicators based on financial 
news sourced from the Dow Jones Factiva database. These indicators are then integrated into 
Banca d’Italia’s In-house Credit Assessment System (ICAS), which is part of the Eurosystem Credit 
Assessment Framework (ECAF). The results show that LLM-driven sentiment analysis enhances the 
ability to distinguish solvent firms from insolvent ones, offering a robust approach to incorporating 
unstructured textual data into credit risk evaluation.

JEL Classification: C14, C52, C55, G21, G24, G32.

Keywords: credit risk, machine learning, sentiment analysis, large language models.

Sintesi

I recenti progressi nelle tecniche di elaborazione del linguaggio naturale hanno ampliato 
significativamente le possibilità di integrare dati testuali non strutturati all’interno di analisi 
quantitative. In questo lavoro, modelli linguistici di grandi dimensioni (Large Language Models, 
LLM) vengono utilizzati per costruire indicatori di sentiment creditizio, basati su notizie finanziarie 
tratte dalla banca dati Dow Jones Factiva. Successivamente, tali indicatori vengono integrati nel 
sistema interno di valutazione del merito di credito (ICAS) della Banca d’Italia, che costituisce 
parte dello schema di riferimento dell’Eurosistema per la valutazione della qualità creditizia. 
I risultati mostrano che l’analisi del sentiment basata sugli LLM migliora la capacità di distinguere 
le imprese solvibili da quelle insolventi, offrendo un approccio robusto per l’integrazione di dati 
testuali non strutturati nella valutazione del rischio di credito.

*	 Banca d’Italia, Financial Risk Management.
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1. Introduction

The acceptance of bank loans to non-financial companies has long been a comerstone of the collateral 

framework employed by the Eurosystem's monetary policy operations (Auria et al., 2021). To accurately 

assess the collateral value ofbank loans, centrai banks rely on three credit assessment sources: rating agencies, 

internal ratings-based (IRB) systems operated by banks and validated by the competent supervisory authority 

and In-house Credit Assessment System (ICAS) developed by the national centrai banks themselves1
• 

Banca d'Italia's ICAS consists of two components: a statistica! rating model, which evaluates information 

from financial statements and the National Credit Register to estimate the firm's one-year probability of 

default (PD)2
, and an expert judgment process conducted by financial analysts (Giovannelli et al., 2020). This 

combination yields a comprehensive company rating. The expert judgment on each firm involves several data 

types, including qualitative information that is available online, such as press news, interviews, reviews, and 

corporate websites. However, a structured analysis of qualitative information is currently not available. 

Natural language processing (NLP) techniques have greatly expanded the possibilities for integrating 

unstructured textual data into a quantitative framework. For instance, Lu et al. (2016) show that sentiment 

scores derived from financial news significantly enhance the predictive accuracy of CDS spreads, showing 

the value of qualitative data in complementing traditional financial indicators. More recently, large language 

models (LLMs) have emerged as powerful tools, offering unprecedented capabilities in processing and 

interpreting complex linguistic data. These tools are useful to discern nuanced sentiment within financial 

narratives (Zhang and Zhao, 2024). 

This study leverages state-of-the-art LLMs, including Bidirectional Encoder Representations from 

Transformers (BERT), Large Language Model Meta AI 3 (LLaMA 3), Microsoft's Phi 3 and Google's 

Gemma 2 to extract sentiment indicators from a dataset of company-related news sourced from the Dow Jones 

Factiva database. These models bridge the gap between qualitative and quantitative analyses, enabling a 

comprehensive evaluation of corporate creditworthiness. While these models provide a flexible framework 

for processing textual data, their outputs should not be interpreted as fully objective measures of sentiment, 

1 Not all centrai banks bave developed an ICAS. Moreover, when an ICAS is available, it can be used for purposes beyond 

collateral valuation. Banque de France, for example, is recognized as an extemal credit assessment institution (ECAI) for its 

company rating activity. 
2 The definition of default used by national ICASs is quite specific. Overlooking some details, a company is considered in 

'ICAS default' when non-performing exposures (bad debts, unlikely to pay and past-due loans) exceed 5 percent ofthe total 

exposure for three consecutive months, when considering exposures to the entire banking system. 
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