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• Stock Price Prediction/Forecasting:
ü Time-series Prediction: Historical pricing (Quant)
ü Textual Data: Financial news, Social Media (Twitter), and 

Earnings Report

• Volatility Forecasting:
ü Time-series Models: VIX Index, ARCH, GARCH
ü Textual Data: Financial news, Analyst Reports, Social 

Media, and Earnings Conference Call

Background of Financial Forecasting



Volatility Forecasting using the Earnings Conference Call data:

• Interesting idea: What you say and how you say it matters 
• Dataset: S&P 500 Companies’ Earnings Call Transcripts and Audio 

Recordings in 2017

• Model: Multimodal Deep Regression Model (MDRM) 

State-of-the-art Model

[Qin and Yang, ACL-19]



Earnings Conference Call Data

[Katherine and Amanda, ACL-19]



State-of-the-art Model

The State-of-the-art Multimodal Deep Regression Model (MDRM) 



Motivation

A straightforward thinking is that transformer could help with feature
extractions, but the use of the transformer meets three main issues:

1. It is challenging for transformers to process such a long document
avg_len=2000+ tokens -- limited by the computation cost --

2. The large-scale pre-trained models rely on the original training goal too
much -- predict-masked-token –

3. Audio features and textual features cannot be concatenated at the sentence-
level by the original transformers

à The idea of using hierarchical transformer came out: HTML



Related Work -- HAN



Motivation

[HTML, WWW-20]

Using hierarchical transformer seems like a good idea, however, the
overfitting problem is easy to occur for these reasons:

1. HAN vs. HTML: Hierarchical attention network (HAN) does not rely on
any pre-trained model, while HTML relies on transformers at dual levels

2. The parameters of the sentence-level transformer are randomly initialized

3. The financial index is hard to strictly follow the experience of the past

à Multi-task Learning may help model enhance generalization: HTML



Motivation

[HTML, WWW-20]

Our motivations can be summarized:

• Better process the long document

• Using co-evolutionary methods to build multimodal

• Alleviate the overfitting problem by using the multi-task learning

• Reduce the training time largely by the lightweight calculation



Pick a good auxiliary task

Assumptions:

1) Multi-task learning is a natural fit in finance or economics
forecasting where we may want to predict the value of more than
one possibly related indicators.

2) The auxiliary task should be related to the main task in some
way and that it should be helpful for predicting the main task.



Prediction Goals

Main Task: Log volatility as our basic measure of the average n-day 
volatility 

Auxiliary Task: The single day log volatility 



AICS 2017

Model

Information 
Fusion

Two options:
1) Joint 

Training
2) Agile 

Training



Research Questions

1) Is the vocal cue really important for the market?  
If it is, to what extent?

2) Does HTML work well for the volatility forecasting?
If it is, what is the result of the ablation study?



Experimental Results

Earnings Conference Call Dataset (Transcripts + Audios) the same 
as [Qin, ACL-19]:

• Collected from Seeking Alpha and EarningsCast

• In total, there are 576 instances with 88,829 sentences including
280 listed companies during 2017



Experimental Results

Improvements:
3-days (+38.4%)
7-days (+16.9%)
15-days(+49.0%) 
30-days(+38.7%) 



Experimental Results

Interesting Findings:
1) Vocal features guarantee more benefits for short-term prediction
2) Multi-task learning guarantee more benefits for long-term prediction

..¸¸



Hyper-parameters 
selection

Optimal hyper-
parameters
are generally
consistent
between two tasks

..¸¸



• We have proposed a novel hierarchical, multi-task, transformer
learning model for volatility prediction, based on the text and/or
audio of earning calls

• Our HTML model builds on very recent work and delivers
substantial performance improvements, providing a new performance
benchmark for this task

• The utility of audio data exists a significant opportunity to explore
the use of audio features in a range of related tasks (e.g. fraud
detection, asset pricing, stock recommendation etc.)

Conclusion



• Extend the size of the dataset -> 576-3900+ instances

• Explore the use of the Numerical Embedding in Finance Domain

“Do NLP Models Know Numbers? Probing Numeracy in Embeddings” [EMNLP-19]

• Jointly training with the event extraction and event representation

“Open Domain Event Extraction Using Neural Latent Variable Models” [ACL-19]

Future Directions



Thanks for listening!
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