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Motivation

Large publicly-listed banks have conference calls when they announce
quarterly earnings.

Which topics are of focus or take up the most time?

What is the sentiment associated with various topics?

Does this matter for market prices, specifically equity and CDS prices?
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Literature

Discussions in earnings conference calls or corporate disclosures are
useful in understanding market movements, earnings surprises, or
future earnings.

Sentiment: Tetlock, Saar-Tsechansky, and Macskassy (2008),
Loughran and McDonald (2011), Mayew and Venkatachalam (2012),
Price, Doran, Peterson, and Bliss (2012), Jiang, Lee, Martin, and Zhuo
(2019), De Aicus, Falconieri, and Tastan (2020)

Mostly based on entire body of text/words and dictionary
approach.

Machine learning approaches.

Sentiment: Yang, Siy, and Huang (2020), Lu (2021)
Topic: Huang, Lehavy, Zang, and Zheng (2018)

We combine tree-structure topic modeling with BERT-based
sentiment.
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Topic Model: Roget Model Overview
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Topic Model: Word2Vec

Assume you have M expressions (words, paragraphs, slides, documents):
Each can be represented by a vector and compared to the other via the
vector distance:

If a new expression, or query is presented, it can be compared with the
existing expressions and the closest one(s) can be found. Clusters can be
found within the existing vectors.
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Topic Model: Clusters

Resulting in interpretable high-level clusters and measurable distance
between term representations.

Seung Jung Lee, Dylan Saez (FRB) Let’s Talk About Sentiment 19 October 2023 7 / 23



Topic Model: Tree Data Structure

Topics arranged in a tree structure starting with the ”root”

Each node contains its name, Word2Vec representation, topic weights,
and average topic sentiment

Parent nodes have multiple children with a sub-topic relationship

Topic weight/sentiment averaging is bottom-up: starting with the leaf
nodes, the topic sentiment and weights ascend the tree to the root

The model is therefore a semi-supervised (or weakly supervised)
approach
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Topic Model: Tree Data Structure
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Topic Model: Tree Data Structure

Seung Jung Lee, Dylan Saez (FRB) Let’s Talk About Sentiment 19 October 2023 10 / 23



Sentiment Analysis using FinBERT

Yang et al. 2020

Same architecture as BERT, but not BERT based

Pre-trained on 2.5 Billion tokens (more than BERT):

Corporate reports (25 years)
Earnings call transcripts (15 years)
Analyst reports (13 years)

Fine-tuned on Analyst Tone - labeled sentences from financial analyst
reports

Results on several financial sentiment datasets
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Market Data Sources

SNL Database
EPS consensus estimates and actual values

FRB-FAME Database
CDS and equity prices

FRB-Fitch Database
Control variables–ex: total assets, net income, gross loans, etc.
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Data: Summary Statistics
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Calculating Equity Abnormal Returns

For t-121 through t-1 to calculate betas

Where:

Mkt, HML, and SMB are Fama-French daily factors
rf is the risk-free rate
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Calculating CDS Movement

Where CDSs,t is the change in sovereign CDS for the firm i’s country
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Sentiment Regressions

yi ,t= Θi + λt + β1Sc,i ,t + ϵi ,t

for entity i on earnings release quarter t to calculate betas

Where:

yi,t is the abnormal returns or CDS spread for entity i on earnings
release date t
θi is the fixed effect for entity i
λt is the time fixed effect at quarter date t
Sc,i,t is the sentiment score for a given category c, for entity i on
earnings release quarter t

Seven categories: root, profitability, liquidity, asset quality, capital,
management, operating environment
Run each category of sentiment separately, then all at once
Can add a dummy that indicates whether earnings missed analysts’
forecasts
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GSIB Abnormal Equity Returns and Sentiment
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Abnormal Equity Returns and Sentiment
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CDS Spread Movement and Sentiment
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Concluding Remarks

Bank equity prices are sensitive to information conveyed in the
profitability part of the bank earnings calls

CDS premiums are sensitive to what is revealed in the capital
discussions

Application: ROGET
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How does the model handle semantic shift and uncommon
words?

Examples: COVID-19, Climate, Environment, Weathering (the economic
or environment storm?)

Add to the mapping of words and phrases (semi-supervised)

For each new block of text, the embedding model is updated to
include the current data. The tree is re-measured in the bottom-up
fashion

A weighting function is used in every re-measurement of the tree to
mitigate against the distance becoming skewed due to larger/smaller
amounts of text in a given block
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Thank you!

Contact Information

Dylan Saez: dylan.c.saez@frb.gov

Seung Lee: seung.lee@frb.gov
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