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What Artifical Intelligence reveals about share
price reactions?

= Using Artificial Intelligence (Al), Amundi — partnering with Causality Link and Toulouse School
of Economics — is building aggregate news signals to capture the tone and popularity of
company news.

= These news signhals can predict share price movements in the near term for different sized
companies and news types.

= This may be a promising area of development in asset management: Investors can use these
news signals to build strategies that aim to achieve excess gross returns.

Using a proprietary algorithm, the Amundi Institute in partnership with the Al platform Causality Link! and the
Toulouse School of Economics, extracts content from the textual data available across the financial markets2. By
searching articles, call transcripts and broker research, the Al platform identifies a company’s name, its Key
Performance Indicators (KPIs), any directional change in these KPIs and the tense (past, present or future) of news
statements. Using this data, an aggregate news signal is built to capture not only the positive or negative tones in
news flow, but also how popular this is on any given day. The strength of the signal’s informational content is
measured, as well as how and when new fundamental information is factored into share prices. Going a step further
than other studies, the Al platform taps into numerous data sources and examines share price reactions across
different sized companies and news types.

The findings highlight that companies’ share prices react more strongly to news “With the advances in
about their future than to revelations about their current or past achievements. natural language
Furthermore, financial news is a greater driver of share prices than news linked processing algorithms, it is
to environmental, social and governance (ESG) issues, while information about now possible to extract
smaller companies can be a more significant share price driver than news flow relevant content from a
concerning bigger businesses. Overall, the findings bring to light the strong large volume of textual data
informational content of the news flow analysed by the Causality Link platform. available in financial

In practice, given all news types are not immediately reflected in share prices, markets.”

investors can use Amundi’'s news signals to support strategies that aim to
achieve gross excess returns.
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1 The Causality Link’s Al-powered platform collates millions of documents in real-time to find cause-and-effect statements relating indicators and events. Combining
these causal links with predictive analytics provides valuable insights and forecasts for companies and industries that cannot be generated with traditional data.

2 Briere, M., Huynh, K., Laudy, O. and S. Pouget, “What do we learn from a machine understanding news content? Stock market reaction to news”, Amundi Working
Paper, forthcoming (2022).
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WHAT RESEARCH HAS TAKEN PLACE?

Advances in natural language processing (NLP) algorithms are allowing investors to examine share price reactions
to company news flow. Thanks to a partnership with the Al platform, Causality Link, and the Toulouse School of
Economics, Amundi can analyse companies’ fundamental information, which is derived from textual data, on a large
scale. News stories, call transcripts, earnings announcements and broker research are the rich sources of textual
data used by Amundi’s research team. Using the Causality Link platform3 data is extracted from companies’ news
statements: a company’s name, its Key Performance Indicators (KPIs), any directional changes in these KPIs and
the tense (past, present or future) of news statements (see Box 1).

Box 1. An example of how content is sourced from a news statement

= Example statement: “Despite the slowdown, both Google and Windows devices saw K-12 unit growth during
the fourth quarter, while Apple’s iPad volumes declined year-over-year.” (USA TODAY, at 11:30:00 PM
March 25, 2018).

= After identifying Apple as the company, the algorithm detected: a fall in Apple’s transaction volume (KPI);
the negative tone of the news for shareholders; and the KPI performance in relation to the fourth quarter of
the previous year.

= |n addition, the algorithm observed that a second company, Google, was mentioned in the statement and
that its KPI unit growth also slowed during the same period.

Using this data, an aggregate news signal can be built to capture the positive or negative tone of a company’s
news on any given day (e.g. a report outlining a sales volume decline (a KPI) would have a negative tone), as well
as how widely the news has been distributed in the marketplace* (see Figure 1).

Figure 1. Methodology in building and testing the strength of news signals

Analyse To build news signals To test news signals
= Analyse 8,000 sources: news stories, = Every day, count the number of good & bad = On each trading day, construct a long
broker research, eamings calls & in-house news statements for each company across portfolio of stocks with positive news
research, for 4,000 companies all KPIs, or groups of KPls signals & a short portfolio of stocks with
= |dentify companies’ names, KPIs, direction = Construct a news signal capturing the share negative news signals
of change in KPIs and tenses of good news relative to all news about the = Examine portfolios’ returns around news

individual companies for different news
types

publication days to assess the informational
strength of the signals & how news is
factored into prices

Source: Amundi Institute as of November 2022. For illustrative purpose only.

Amundi Institute’s research assesses the informational content of the aggregate news signals. We examine the
returns of two portfolios on publication day, one consisting of stocks with the most positive news signals while the
other is made up of a short portfolio of stocks with the most negative news signals. The same process can be applied
to subsets of the data (i.e. high/low news coverage, fresh/stale news, types of news (financial/ESG), the tense of
these news statements, news horizons (short term/long term) and company size (large cap/small cap).

¢ Causality Link database contains 1,700 KPIs including financial indicators (e.g., profit, assets, liabilities, market share, etc.) and ESG indicators (e.g., carbon
emission, human rights, etc.).

4 Amundi's methodology is based on an aggregate news signal and data sample that includes all non-microcaps stocks that traded on the AMEX, NYSE and
NASDAQ from January 2014 to December 2021.
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SHINNING A LENS ON STOCK PRICE REACTIONS

Amundi’s study shows that aggregate news signals are informative about company-specific fundamental news and
that a long-short strategy can produce positive excess returns up to the day after the news publication day. The
findings are as follows:

Causality Link was able to capture news content. On the day when information relating to a company is released,
the long portfolio achieved an average daily return of +0.7%, while a return of -0.5% was realised by the short
portfolio. This resulted in an overall excess return of +1.3%5. Significant portfolio return was also documented on the
following day (0.04%) (see Figure 2). Using Amundi’s signals, one may also earn excess returns by executing a long-
short trading strategy on the data’s sub-sets (e.g. fresh/stale news, financial/ESG news), although transaction costs
can be notable.

Market reactions were most significant for news about a company’s future on its publication day (+1.7%) compared
to that of its present (+1.2%) and past (+0.4%)¢ (see Figure 3). This likely reflects the latter being anticipated before
publication day. Also, the reaction to near-term future news is larger than that relating to the long-term future. As the
former contains less uncertainty, any changes in near-term forecasted cash flows were discounted less heavily than
cash flow changes in the distant future.

Among similar sized companies, news with high media coverage triggered a greater market reaction in comparison
to news that received less attention. For instance, a long-short portfolio with high coverage generated an excess
return of +2.0% on publication day, a notably larger return than the +0.2% return achieved on a portfolio with low
coverage. In addition, fresh news achieved a stronger reaction on publication day, and the following day, than that
generated by stale information.

The market reaction was small but positive to both upbeat and negative news regarding ESG issues around the
publication date. Also, the market reaction was weaker for company news concerning ESG issues than for
information relating to its finances (see Figure 4).

S

Company size influences the magnitude of the market reaction to news. A long-short strategy focused on large
companies generated positive returns on publication day (+0.7%), but this was of a much smaller magnitude
compared to the information about mid- and small-cap companies (+1.8%) (see Figure 5). This can be due to limited
news flow about the latter, as analysts are less likely to cover them.

“We were able to precisely identify the

“Artificial intelligence and innovative informational content of the news. We
tools may help to develop new fields of showed that stock returns react more

research which can aid investors in strongly to financial news than to ESG news,
extracting alpha from company news.” and to information concerning a company’s

future than to that relating to its past.”

Mathieu KEIP Marie BRIERE
Head of Innovation, Head of Investor
Amundi intelligence &
Technology Academic

Partnerships,
Amundi Institute

5 Excess returns are defined according to the Fama and French Three-Factor Model. This builds on the capital asset pricing model (CAPM) by
adjusting for the fact that value and small-cap stocks outperform markets on a regular basis.
6 Return data refers to gross excess returns with no adjustment for transaction costs.
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Figure 2. Long-Short Portfolio Strategy — All news
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Data: average returns of the long-short strategy for
the period [-5, +5] days around the portfolio
construction days, on the sample of all news related
to a specific company;

Results: Day 0 (day when the news became
prominent) and Day -1 (the day before) the long-
short strategy produced abnormally significant
returns.

Figure 3. Long-Short Portfolio Strategy — News relating to Past, Present and Future

2.5 1 -
S 2
S 1.5 4
=
g 1
2 0.5 A
[
8 0 r————— =

-0.5

-5 4 3 -2 -1 0 1 2 3 4 5
Day
m Past m Present ® Future

Data: average returns of the long-short strategy for
the period [-5, +5] days around the portfolio
construction days, on the sample of news related to
a specific company regarding Past, Present and
Future events;

Results: Day 0 (day when the news became
prominent) and Day -1 (the day before) the long-
short strategy produced abnormally significant
returns, in particular with regards to news about the
future.

Figure 4. Long-Short Portfolio Strategy — Financial and ESG news
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Data: average returns of the long-short strategy for
the period [-5, +5] days around the portfolio
construction days, on the sample of news
concerning ESG and financial KPIs.

Results: Day 0 (day when the news became
prominent) and Day -1 (the day before) the long-
short strategy produced abnormally significant
returns in reaction to financial news, while the
magnitude of market reaction regarding ESG news
was small.

Figure 5. Long-Short Portfolio Strategy — News on large-sized and small-sized firms
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Source: Amundi Institute as of November 2022. For illustrative purpose only.

Data: average returns of the long-short strategy
for the period [-5, +5] days around the portfolio
construction days, on the sample of news related
to companies in the Russel 1000 Index (large-
cap) and to companies that are not in this index
(the Russell 1000 Index excluded, smaller size
companies);

Results: Day 0 (day when the news became
prominent) and Day -1 (the day before) the long-
short strategy produced abnormally significant
returns, particularly for smaller size companies.
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AMUNDI INSTITUTE

In an increasingly complex and changing world, investors have expressed a critical need to understand better their
environment and the evolution of investment practices in order to define their asset allocation and help construct their
portfolios. Situated at the heart of the global investment process, the Amundi Institute's objective is to provide thought
leadership, strengthen the advice, training and daily dialogue on these subjects across all assets for all its clients —
distributors, institutions and corporates. The Amundi Institute brings together Amundi’s research, market strategy,
investment insights and asset allocation advisory activities. Its aim is to project the views and investment
recommendations
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IMPORTANT INFORMATION

This document is solely for informational purposes. This document does not constitute an offer to sell, a solicitation of an offer to buy, or a
recommendation of any security or any other product or service. Any securities, products, or services referenced may not be registered for sale
with the relevant authority in your jurisdiction and may not be regulated or supervised by any governmental or similar authority in your jurisdiction.
Any information contained in this document may only be used for your internal use, may not be reproduced or redisseminated in any form and
may not be used as a basis for or a component of any financial instruments or products or indices. Furthermore, nothing in this document is
intended to provide tax, legal, or investment advice. Unless otherwise stated, all information contained in this document is from Amundi Asset
Management S.A.S. and is as of 30 December 2023.

Diversification does not guarantee a profit or protect against a loss. This document is provided on an “as is” basis and the user of this information
assumes the entire risk of any use made of this information. Historical data and analysis should not be taken as an indication or guarantee of any
future performance analysis, forecast or prediction. The views expressed regarding market and economic trends are those of the author and not
necessarily Amundi Asset Management S.A.S. and are subject to change at any time based on market and other conditions, and there can be no
assurance that countries, markets or sectors will perform as expected. These views should not be relied upon as investment advice, a security
recommendation, or as an indication of trading for any Amundi product. Investment involves risks, including market, political, liquidity and currency
risks. Furthermore, in no event shall Amundi have any liability for any direct, indirect, special, incidental, punitive, consequential (including, without
limitation, lost profits) or any other damages due to its use.

Date of first use: 16 January 2023.

Document issued by Amundi Asset Management, “société par actions simplifiée”- SAS with a capital of €1,143,615,555 - Portfolio manager
regulated by the AMF under number GP04000036 - Head office: 91-93 boulevard Pasteur, 75015 Paris - France - 437 574 452 RCS Paris -
www.amundi.com.
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