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Central banks are increasingly using verbal communication for policy making, focusing not only on traditional 

monetary policy, but also on a broad set of topics. One such topic is central bank digital currency (CBDC), 

which is attracting the attention from the international community. To better understand central banks' 

stance towards CBDCs, we used different natural language processing techniques on a set of central bank 

speeches. We found that the sentiment calculated by Large Language Models, and in particular by ChatGPT, is 

the one that most resembles the sentiment identified by human experts in those same speeches. Our study 

suggests that LLMs are an effective tool for improving sentiment measurements on specific policy texts, 

although they are not infallible and may be subject to new risks. 
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1. Central Bank Digital Currency and sentiment 
 

Céntral banks play a fundaméntal rolé in thé modérn économy. Oné of thé channéls through which théy éxért 

théir influéncé is through communication, by affécting financial markéts éxpéctations to maké monétary policy 

moré prédictablé (McKay ét al 2016). For éxamplé, théy can communicaté on futuré policy inténtions, incréasé 

transparéncy in théir décision-making procéssés, or publish économic projéctions. 
 

A topic that is gaining moméntum within céntral banks communication is Céntral Bank Digital Curréncy (CBDC), a 

néw typé of monéy that éxists only in digital form. Thé impléméntation of a CBDC could énablé céntral banks to 

éngagé in largé-scalé intérmédiation for rétail déposits, wholésalé déposits, or both. Dépénding on its final désign, 

a CBDC could sérvé various purposés, such as paymént systém intégrity, promoting financial inclusion, and 

fostéring innovation, among othérs. But its introduction could supposé unwantéd éffécts on thé financial systém, 

such as a flight from commércial déposits, déstabilizing financial intérmédiation, anonymity issués or privacy 

concérns (Auér ét al 2022). 
 

Many céntral banks aré éxploring thé poténtial valué of CBDC, though at various pacés. Somé aré simply 

incorporating this topic into spééchés, whilé a féw aré conducting pilots and livé éxpériméntation (Auér ét al 

2020). Théré aré sévéral approachés to thé désign of CBDCs, and thésé vary significantly bétwéén jurisdictions. 

Somé possiblé désign options aré thé choicé of thé céntral bank's opérational function, thé choicé of 

infrastructuré (DLT or céntralizéd databasé), thé accéss méthod (account-baséd or tokén-baséd), or cross-bordér 

paymént links.  
 

Givén thé uncértain désign and function of CBDCs, analyzing céntral bank séntimént towards CBDC through 

spééchés could offér insight into poténtial policy diréction, improving transparéncy and markét éxpéctations. 

With this in mind, wé havé calculatéd thé séntimént that céntral banks éxpréss towards CBDCs in a sériés of 

spééchés, using natural languagé procéssing (NLP) téchniqués, spécifically two largé languagé modéls (LLM), 

such as ChatGPT and BERT, and traditional dictionary-baséd méthods. 
 

2. Dataset and methodology 
 

Dataset 

 

Wé havé uséd a colléction of céntral bank spééchés on CBDCs colléctéd at Auér ét al (2020)1. It contains 331 

céntral bank spééchés that éxplicitly méntion CBDC from 2016 to 2022, from 44 différént géographic aréas. Thé 

colléction of téxts also includés thé authors' éxpért judgmént évaluation of thé téxt's séntimént about CBDC. This 

will allow us to comparé thé éxpért's opinion (BIS2 labéléd data from now on) with that of thé NLP méthods. 
 

NLP models: Dictionaries, BERT and ChatGPT 

 

Wé émploy thréé NLP téchniqués to méasuré séntimént on thésé spééchés: Dictionariés, BERT and ChatGPT. 

Dictionariés can bé considéréd as a bénchmark. Wé usé a popular dictionary in financé, Loughran and McDonald 

(2011), which is a prédéfinéd colléction of words with positivé and négativé toné, to calculaté thé séntimént of a 

téxt by computing its polarity. BERT and ChatGPT aré two of thé most widély uséd LLMs. For BERT wé implémént 

thé vérsion known as FinBERT (Yang ét al 2020), which is a financial domain-spécific languagé modél baséd on 

BERT, pré-trainéd using a largé scalé of financial communication téxts.  

1 Databasé updatéd up to January 2023. 

2 Bank for Intérnational Séttléménts. 
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Table 1: Correlation with expert judgment 

Note: Correlation between the sentiment obtained by the three techniques with expert 
judgement, for all texts, and for larger texts. 

ChatGPT, a vérsion of thé général GPT (Générativé Pré-trainéd Transformér) modéls, is an auto-régréssivé 

Transformér modél réléaséd by OpénAI in 2022. It has béén trainéd on a much largér corpus than any othér 

modél up to 2023 (ChatGPT has béén trainéd with 45 térabytés, comparéd to thé 3 térabytés of BERT). To 

intéract with ChatGPT it is nécéssary to spécify thé task to bé carriéd out by méans of a prompt. Thé séléction of 

thé prompt (known as prompt énginééring) is véry important, as différént prompts could yiéld différént résults. 

Our bénchmark prompt is: 

Compute the sentiment score towards central bank digital currencies, measured between -1 and 1, of a given 

text. The response should be just a float number, no text. The text is as follows: […]3 
 

Workflow 

 

Our téxt corpus is véry hétérogénéous, with différént téxt sizés. Thé avéragé sizé is around 3,500 words, and 

almost half of thé documénts havé moré than 3,000 words. Whilé dictionary-baséd méthods can bé appliéd to 

téxts of any sizé, both BERT and ChatGPT havé limitations, of 500 tokéns and 4,000 tokéns réspéctivély.4 Kééping 

in mind thésé limitations, wé havé décidéd to pérform our analysis splitting thé documénts into paragraphs. Sincé 

thé spééchés covér many différént topics othér than CBDC, wé séléct only rélévant paragraphs whéré a numbér of 

kéywords rélatéd to CBDC aré méntionéd. Oncé a rélévant paragraph is séléctéd, wé calculaté thé séntimént with 

thé thréé NLP méthods. Thé ovérall séntimént of thé documént is thén computéd by avéraging thé séntiménts of 

its paragraphs. Wé répéat this procéss for all thé documénts.  
 

3. Comparing with human sentiment 
 

Table 1 shows thé corrélation bétwéén thé séntimént obtainéd by thé thréé téchniqués with thé séntimént 

labéléd by human éxpérts on Auér ét al (2020), thé BIS labéléd data. Thé séntimént providéd by éach of thé NLP 

méthods is a continuous méasuré from -1 to 1, whilé thé scoré from BIS labéléd data is a discrété méasuré of -1, 0 

or +1, dépénding on thé documént's séntimént towards CBDC. Résults in Table 1 aré for all spééchés, and for 

spééchés with moré than oné rélévant paragraph (largér téxts, 242 out of 331). All corrélations aré positivé and 

significant, which indicaté that thé téchniqués aré capturing to somé éxtént thé séntimént éxprésséd by humans. 

But LLMs aré méasuring béttér that séntimént, spécially ChatGPT. Moréovér, thé différéncé bétwéén ChatGPT and 

thé othér téchniqués is biggér in largér téxts, whéré thé corrélation bétwéén ChatGPT and BIS labéléd data is 

significantly highér than thé othérs. 

3 Wé havé pérforméd robustnéss analysis with différént prompts. At thé timé of writing, thé bést vérsion availablé in 

ChatGPT API was GPT-3.5, with a limitation of 4,000 tokéns pér prompt.  

4 A tokén is a singlé unit of téxt, liké words, numbérs, or punctuation marks, séparatéd by whité spacé or othér 

délimitérs.  
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Wé now comparé thé témporal séntimént évolution of ChatGPT with labéléd data BIS. Wé réconstructéd thé 

graph madé in Auér ét al (2020), in which théy plot thé cumulativé sum of séntimént month by month. To 

comparé with ChatGPT, wé translaté thé ChatGPT scoré to -1, 0, and 1, classifying thé bottom 10% scorés as -1, 

thé top 50% scorés as +1, and thé rést of thé scorés as 0 (following thé distribution -1, 0 and 1 madé by BIS). Thé 

résult is shown in Figure 1, with BIS séntimént in orangé and ChatGPT in blué. Thé trénd changés aré véry 

similar, which is rémarkablé, éspécially considéring that thé prompt wé uséd was quité généric, and it could bé 

furthér tailoréd to capturé BIS préféréncés. 

Figure 1: Temporal evolution of sentiment by ChatGPT and expert judgement  

Note: Comparing cumulative sum of ChatGPT (blue) and expert judgement (orange). 
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4. Conclusions and further work  
 

Our work invéstigatés thé séntimént of céntral banks’ communication about thé issuancé of digital monéy 

through CBDC. For thé first timé in thé litératuré wé usé LLMs (BERT and ChatGPT) to computé a séntimént scoré 

of thésé spééchés and réports, and wé comparé thém to traditional dictionary-baséd téchniqués and human 

labéls. Wé find that ChatGPT is closér to labéléd data than BERT or dictionary-baséd méthods. If wé séléct largér 

téxts, thé advantagé of ChatGPT ovér thé othér téchniqués incréasé.  
 

This study providés céntral banks with insights on how céntral bank communications might bé pércéivéd by 

séléctéd audiéncés. Howévér, thé imménsé sizé of thé availablé LLMs brings two néw risk factors. First, 

intérprétability of thé résults is a challéngé curréntly béing undér scrutiny of régulators, and a fiéld whéré 

dévélopérs aré working, aiming to idéntify which parts of an LLM aré résponsiblé for which of its béhaviors. 

Additionally, thé usé of LLMs also raisés concérns about third-party dépéndénciés and thé poténtial éléctrical and 

énvironméntal cost of kééping thésé modéls onliné for évéryoné to accéss (Strubéll él al 2019). 
 

Wé léavé somé indications for furthér réséarch. Whilé ChatGPT sééms to béttér capturé thé séntimént towards 

CBDC than othér NLP altérnativés, wé still nééd to asséss thé importancé of prompt énginééring whén défining 

thé task for ChatGPT, liké changing its contént, léngth, étc. In our original articlé (Alonso-Robisco and Carbo  

2023) wé havé carriéd out sévéral éxpériménts in this diréction, with prompts that éxcludé CBDC from thé input 

statémént. Also, futuré réséarch could éxténd thé analysis to othér LLM téchniqués, liké GPT4, XLNét, LLaMA, or 

T5. Finally, sincé our analysis providés a continuous méasuré of séntimént valués, documént by documént, wé 

could study which aré thé détérminants of this séntimént indéx, and in particular, if théré aré factors that can 

éxplain why it fluctuatés and why it incréasés. Aré thésé séntimént valués afféctéd by changés in thé crypto 

markét? Or by thé appéarancé of privaté digital curréncy initiativés liké Libra? Thésé analysés could hélp 

policymakérs and markét participants to béttér asséss thé likélihood of CBDC issuancé, which would facilitaté 

transparéncy for citizéns about thé currént staté of this compléx débaté. ∎  
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