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A FINBERT AND SENTIMENT
CONSTRUCTION

Transformer-based financial sentiment models improve on fixed
financial dictionaries by using context. FinBERT [1] adapts BERT [2]
to financial text, while Mishev et al. [3] review the movement from
lexicon methods toward deep contextual models. The manuscript
uses this technology to construct a repeated, company-level signal
from earnings calls.

A.1 BERT and financial-domain adaptation

BERT is built on the Transformer architecture [4] and uses bidirec-
tional self-attention to represent words in context. Its pretraining
combines masked-language modeling and next-sentence predic-
tion; task-specific fine-tuning then adapts the model to labeled
applications.

FinBERT is trained and fine-tuned on financial-language cor-
pora. The Financial Phrasebank contains more than 4,800 sentences
annotated by people with financial-domain knowledge as posi-
tive, negative, or neutral from an investor perspective. Domain
adaptation helps the model distinguish financial meanings that a
general-language classifier may miss.

A.2 Transcript processing

The transcript of each earnings call is segmented into sentences.
Every sentence is passed through FinBERT and assigned positive,
negative, and neutral probabilities. Sentence-level scores are ag-
gregated with equal sentence weights to obtain a single call-level
sentiment indicator. The baseline score is centered before use in
panel regressions. Calls are aligned to the quarter in which they
are released.

Figure 1: BERT model architecture.
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Figure 2: BERT pretraining and fine-tuning.

A.3 JPMorgan example
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Figure 3: JPM Sentiment Scores for Earnings Calls
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Figure 4: Minimum-sentiment call
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Figure 5: Maximum-sentiment call

A.4 Preliminary analysis of mis-pricing proxies

We report the cointegration-based and the sentiment based mea-
sures of mispricing in Figure 6.

Figure 6 concentrates on the subset of 16 stocks cointegrated
with factor prices and reports the cross-sectional average and the
upper and lower bounds of the two measures. Both measures fea-
ture stationarity with correlation that varies across the cross section
of stocks. Figure 6 shows a small positive correlation between the
cross-sectional averages of the two measures. In fact, there is rather
remarkable heterogeneity in the cross-section as witnessed by Fig-
ure 7 that reports the correlation for the two different measures for
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Mean Mispricing and Sentiment with Upper and Lower Bounds Over Time
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Figure 6: Sentiment-Based and Cointegration-Based Mea-
sures of Mispricing
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Figure 7: Correlation Between Sentiment-Based and
Cointegration-Based Measures of Mispricing

each stocks. Correlation ranges from -0.4 for CSCO and V to 0.7 for
BA, and it is positive for 12 out of the 16 considered stocks. Figure
8 illustrates the pattern of correlation for the most negatively and
the most positively correlated stocks.

It is also interesting to look at the correlation across tickers for
the two measures to evaluate the idiosyncratic versus common
nature of mispricing. Figure 9 reports correlation heatmaps across
tickers for cointegration based and sentiment based measures of
mispricing.

Correlation across tickers of the econometric based measure
of mispricing is moderate and predominantly negative, while cor-
relation across tickers of the sentiment-based measures for mis-
pricing is also moderate but predominantly positive. Mispricing
based by sentiment features positive comovement potentially re-
lated to a common sentiment, while the same does not hold for
the econometric-based measure. Interestingly, the heatmaps reveal
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Figure 8: Sentiment-Based and Cointegration-Based Measures of Mispricing for JPM and BA
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Figure 9: Correlation Across Tickers

a different pattern of correlation across tickers for the two mis-
pricing measures, suggesting different natures for the underlying
phenomena captured by the two differently constructed measures.

On the basis of this initial evidence we proceed to unrestricted
system estimation of 16 equations projecting the cointegration
based mispricing on the sentiment based mis-pricing and to a re-
stricted panel estimation. That is, we estimate

B

S. CB
upy = P e (1)
where u¢B _ is the ECT for company i in quarter ¢, while 155 is the
it—1 ’ it

sentiment extracted with FInBERT from the earnings call transcript
at time t. No constant is included in the regression as the ECT for
each company has zero mean by construction, we also estimate a
restricted version of the system imposing the restriction f; = . No
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(b) Sentiment

of Sentiment-Based and Cointegration-Based Measures of Mispricing

constant is included as both variables have zero mean. We have an
unbalanced panel, due to the availability of the sentiment measure.
Our data is at the quarterly frequency, and our estimation window
goes from 2001 : Q1 to 2023 : Q2 (although the sample is not
balanced across all equations included in the system). We report
our restricted and unrestricted system estimates in Tables 1. The
estimate of coefficient § from Equation (1) is 0.035, positive and
statistically different from zero at the ten per cent level. Overall,
the evidence from the estimation confirms that on average ECT
and sentiment are mildly positively correlated, with wild variation
across different tickers.
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Table 1: System and Panel Estimation. This table reports the coefficient estimates for the estimation of the system ulsf =

..,CB . CB
ﬁlui,t—l *Eir Uy

uf? is the FinBERT sentiment extracted from the earnings call transcripts released by company i at time t. No constant is included
as both variables have zero mean. The table also reports the coefficient estimates for the panel regression uf? = ﬁulcﬁ L HEir
where the restrictions f; = 5, are imposed. Number of observations is not balanced across equations. Standard errors are shown

in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% levels respectively.

is the ECT for company i in quarter ¢, the residual from a regression of the log-price of asset i on risk-drivers.

i ..,SB
Dependent variable: u7,
AXP BA CAT CRM CSCO CvX DIS GS

uch ~0.049  0.259"*  0.285"**  0.027  —0.096***  -0.082  —0.008  0.158

(0.111) (0.055)  (0.099)  (0.039)  (0.027)  (0.067)  (0.058)  (0.106)
First Obs. 2002:2 2002:2 2001:2 2004:3 2003:1 2002:2 2001:2 2002:2
Last Obs. 2023:1 2023:1 2023:1 2023:1 2023:1 2023:1 2023:1 2023:1
R? 0.002 0.211 0.090 0.007 0.143 0.018 0.0002 0.027
Adjusted R? —-0.010 0.202 0.079 —0.007 0.131 0.006 —-0.012 0.015

HD JPM MRK MSFT NKE UNH \Y Panel

uicf—l 0.240™** —0.497*** 0.149 0.044 0.193*** —0.002 —0.229** 0.035*

(0.065) (0.115) (0.096)  (0.054)  (0.051)  (0.058)  (0.112)  (0.018)
First Obs. 2001:3 2001:2 2001:2 2001:2 2001:2 2001:2 2008:2
Last Obs. 2023:1 2023:1 2023:1 2023:1 2023:1 2023:1 2023:1
R? 0.144 0.180 0.029 0.008 0.152 0.00002 0.066 0.03
Adjusted R? 0.134 0.171 0.017 —0.004 0.141 -0.014 0.05 -0.001
Note: *p<0.1; **p<0.05; ***p<0.01
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Figure 10: American Express adjustment speeds. Dotted lines show 90% confidence intervals.
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