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Background

► In macroeconomic models, it is typically assumed that central  
bank (CB) preferences can be summarised through a loss  
function.
► The loss function is usually assumed to be quadratic, U-shaped  

and symmetric: the CB has an equal dislike of high and low  
inflation. 

► However, a welfare-based loss function may exhibit 
asymmetries.

► We apply text analysis to directly estimate the  ECB’s 
loss function during its first two decades.
► Was the ECB’s loss function symmetric or asymmetric?
► “Below, but close to, 2%”
► Text data: ECB introductory statements Jan 1999 – June 2021.



Lexicon-based sentiment analysis

► We use Loughran and  McDonald (2011) finance-specific
dictionary...

► .. which we modify to better suit the ECB’s communication
► British English
► add sentiment words, remove sentiment words
► bigrams, trigrams
► negations

► We define the tone index as the difference of the number of  
negative and positive words, normalized with the total number  of 
words in the ECB introductory statement:

t #Tot
#Neg − #Pos

N =



Sentiment analysis with FinBERT language model

► FinBERT is a language model tailored for financial texts and  
designed for sentiment analysis.

► FinBERT assigns the probability that a text is positive,  
negative or neutral.

► With FinBERT we can compute a context-aware tone index.



Scored example text

► The lexicon-based approach detects 2 positive and 4 negative  
sentiment words.

► FinBERT assigns a high probability to the paragraph’s 
sentiment being negative. 



Tone and inflation 

π > 2%
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π < 1%
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Non-parametric estimate of the loss function

► Average tone in inflation buckets



Parametric estimates of the loss function

► Piecewise linear loss function (V-shaped)
► Linear exponential loss function (Linex; U-shaped)

► Control variables
► real activity (unemployment, growth rate)
► financial markets
► economic uncertainty

► F-tests and LR-tests suggest asymmetric loss
function.

► Slope is at least 3 times steeper above the target 
than below  the target.

► ECB disliked high inflation much more than low 
inflation.



Robustness checks

► Tone measure
► Tone based on inflation texts (topic modelling)
► Forward-looking and backward-looking tone (GPT 4.0) 

► Sample period
► Start from 2003
► Leave out the ELB period

► Inflation measure
► Lagged inflation
► Inflation forecasts

► Control variables: adding e.g. stock market variables

► The robustness checks support the view that the ECB’s loss  
function was asymmetric.


