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A teaser

It is not what you say that matters but the manner in which you
say it; there lies the secret of the ages.

- William Carlos Williams
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Visual information may not be reliable

= These facial expressions look sad, but these are happy ones.
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A wealth of information from CEO vocal cues

= A significant component of the message is contained in vocal
intonation, pitch, speed, pauses, volume, and inflection.

= In the context of financial markets, managers exhibit different
affective states when communicating information to investors

= Example clips of CEQO’s speeches and answers (5 seconds)

___Companies | Speech | ____Q&A

Booking
Holdings Vs S

Hilton Worldwide
Holdings S S
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Information of qualitative communication

Verbal communication (textual)

1. Financial news stories

2. Annual reports

3. Conference presentations
4. Earnings press releases

Non-verbal communication (auditory and visual)
1. Vocal cues (audio)

2. Facial cues (graph)

3. Combination (video)
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Research questions

To what extent do vocal characteristics of a CEO predict a
firm’s future financial performance?

Which vocal characteristics are important for predictions?

What is the economic meaning of the vocal characteristics?
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Farnings conference call is an ideal laboratory

A common and important disclosure mechanism

Avoids potential confounders such as facial expressions and
gestures

A benchmark speech and a Q&A session

Refinitiv company events database documents audio files

Zihao LIU — Tilburg University CEO vocal cues help to predict future firm performance?



Data sources

Number of audio files in the Refinitiv database (by Apr. 2020)
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Financial information

1. CRSP/Compustat for daily returns and accounting variables

2. |I/B/E/S for analyst recommendations and earnings forecasts
3. BoardEx for CEO characteristics

2. Kenneth R. French data library for asset pricing factors
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A pilot dataset

A public dataset of 576 firm-quarter obs. (Yu and Yi, 2019)

1. covers S&P 500 companies
2. quarterly earnings conference call for the year of 2017

Manually collected a cross-section of 105 firm-quarter obs.

1. covers D&J 30 and NASDAQ 100
2. quarterly earnings conference call for the fourth quarter of 2017
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Measures of the vocal cues

Use the CEO speeches as benchmarks to investigate the
vocal cues of CEQ’s interactive behaviors

Voiceprints as data inputs
o 44100 observations per seconds (44100 Hz)

o Vocal cues over time
Pitch
Intonation
Mel-frequency cepstrum coefficients (MFCCs)
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‘ Ditterent voiceprints of CEO speeches

= Glenn’s speech is more energetic and lively than Christopher’s

Voiceprint of Glenn Fogel's Speech (Booking Holdings) Voic1eprint of Christopher Nassetta's Speech (Hilton Worldwide Holdings)
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Different voiceprints of a speech and an answer

= Subtle differences in Glenn’s own voiceprints

Voiceprint of Glenn Fogel's Speech (Booking Holdings) Voiceprint of Glenn Fogel's Answers (Booking Holdings)
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Measurements of firm performance

Three-day cumulative abnormal returns — CAR(0,2)s
Half-year cumulative abnormal returns — CAR(2,180)s
Unexpected earnings (UE, ;,,) in a year

Revisions in analysts’ recommendations in a month

Changes in analysts’ earnings forecasts in a month
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Convolutional Neural Networks (CNNSs)

1. Widely used in computer vision:
o Facial recognition, object classification and speech recognition

Feature maps

______ -
*.. Output
‘ \"

Convolutions Subsampling Convolutions Subsampling Fully connected

2. Vocal cues are analyzed directly by using voiceprints

3. The problem is reduced into graphical classification
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Accuracy (%)

Training process and model selection

Divide datasets into training, validation and test datasets
An example of one complete round:

. g'raining and validation accuracy - 2-layer CNN(CAR(2,180; Training and validation loss - 2-layer CNN(CAR(2,180))
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The vertical line identifies the chosen model
The model is “learning” over time
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Reshuffle data and repeat the training process

The training process is repeated for 100 times
The initial model weights are randomized for each trial
The dataset division is reshuffled for each trial

We will have 100 obs. for prediction accuracies eventually
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Median model performance — short-term

1. The validation accuracies are much higher
2. The evaluation results are not better than a benchmark

Boxplots of Evaluation Results for Chosen Models - CAR(0,2) Boxplots of Validation Accuracy for Chosen Models - CAR(0,2)
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Average model performance — short-term

The confidence intervals confirm poor model performance

Boxplots of Test Results for Chosen Models - CAR(0,2) Avg. Results and 99% Cls for Chosen Models - CAR(0,2)
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No additional predictability for short-term performance
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Median model performance — long-term

The validation accuracies are much higher
The evaluation results are better than the benchmark

Boxplots of Evaluation Results for Chosen Models - CAR(2,180) Boxplots of Validation Accuracy for Chosen Models - CAR(2,180)
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Average model performance — long-term

The confidence intervals confirm good model performance

Boxplots of Test Results for Chosen Models - CAR(2,180) Avg. Results and 99% Cls for Chosen Models - CAR(2,180)
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Additional predictability for long-term performance
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Conclusion

CEO vocal cues can be promising predictors for a firm'’s
future performance

However, the results are yet conclusive, and more data will
be needed to further address the research questions
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