


Foundations of artificial intelligence finance

11.1 Theory of Financial Analysis

11.1.1 Financial Information

In the US, public firms (listed in the stock market) are required to file financial reports
following Section 13 or 15(d) of the Securities Exchange Act of 1934 (SEC, n.d.). They
file forms 10-K once a year, typically at the end of a fiscal year, and three forms 10-Q
for the other quarters. In addition to the 10-K and the 10-Q forms, companies have to
report information on significant events, corporate changes like mergers and
acquisitions, proxy statements for the shareholders’ annual meetings, registration
documents of public securities, and trades by insiders.

Private firms are generally not required to publish financials unless they have issued
securities such as corporate bonds. Other firms will communicate financial information
to banks if they need funding. Internationally, listed companies have similar
requirements and must comply with local laws and regulations. The United Kingdom
has the Financial Conduct Authority (FCA), the Europe Union, the European
Securities and Markets Authority (ESMA) that coordinates the work of the national
regulatory agencies such as the Autorité des marchés financiers (AMF) in France and
the Bundesanstalt fiir Finanzdienstleistungsaufsicht (BaFin) in Germany.

To facilitate reporting, transparency, and accessibility, the SEC now requires public
companies to report their financials in the XBRL (eXtensible Business Repotting
Language) (“XBRL,” n.d.) format, which is a machine-readable and standardized
format based on XML. The data and files are also available on its EDGAR (Electronic
Data Gathering, Analysis, and Retrieval) database. There are similat international
requitements; companies filing in Europe must comply with the European Single
Electronic Format (ESEF) and report in the iXBRL format that combines XBRL and
XHTML and allows files to be readable by humans and machines. These new machine-
readable formats are essential for developing new AI models to analyze financial
information from companies.
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11.2.3 Accruals

Accruals play an essential role in financial accounting. They reconcile earnings and cash
flows so that revenues and expenses are recorded when they occur and match more
closely in the same period. A business could sell goods to customers today but invoice
them and be paid later. Accruals will book the revenue today even though the money
has not been received. Accruals depend on projections and might not be realized, for
instance, if the customer never pays or the good is returned.

Accruals are calculated as working capital accruals from the balance sheet and the
income statement (Dechow et al., 1995):

Accrnals = (change in curvent assets - change in cash/ cash equivalents) - (change in current labilities
- change in debt included in short-term liabilities - change in income tax payables) - depreciation and
amortigation expenses

Earnings, accruals, and cash flows are then simply related by:

Earnings = Income from Continning Operations/ Average Total Assets

Accrnal Component = Accrnals/ Average Total Assets

Cash Flow Component = (Income from Continuing Operations-Accruals)/ Average Total Assets

(Dechow, 1994; Dechow and Dichev, 2002) look at the quality of accruals. Good
accruals improve earnings quality by better matching revenues and expenses, while
poor accruals introduce estimation errors. They find that the quality of accruals
improves with firm size but worsens for firms with volatile sales, cash flows, earnings,
larger accruals, and longer operating cycles.

An important issue related to accruals is the possibility of earnings management by
firms. Company management can be tempted to make favorable accrual assumptions
to smooth or beat some quarterly earnings numbers. (Dechow et al., 1995) and
(Dechow et al,, 2012) propose some methods to detect such earnings management. An
essential data source is the SEC Accounting and Auditing Enforcement Release
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e Change in return on opening equity

e Percentage change in (capital expenditures/total assets)
¢ One-year lag of percentage change in (capital expenditures/total assets)
¢ Debt-equity ratio

e DPercentage change in debt-equity ratio

e Percentage change in (sales/total assets)

e Return on total assets

e Return on closing equity

¢ Gross margin ratio

e DPercentage in (pretax income/sales)

e Sales to total cash

e DPercentage change in total assets

e Cash flow to debt

e Working capital/total assets

e Operating income/total assets

e Repayment of LT debt as a percentage of total LT debt
e (Cash dividend/cash flows

They then test a long-short investment strategy from 1973-1983 based on the
probability of earnings going up (long) or down (short). The positions are taken three
months after the publication of the annual financials and held for 24 months. They
find the strategy profitable with an average two-year return of around 12.5% (without
transaction costs) and suggest that fundamental information contains information not
reflected in prices.

(Abarbanell and Bushee, 1998) also explore the effectiveness of applying fundamental
analysis concepts to achieve abnormal returns in the stock market. They also use
various signals related to fundamental analysis, including changes in inventories,
accounts receivables, gross margins, etc. They find that portfolios constructed based
on these signals yielded an average 12-month cumulative abnormal return of 13.2
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e ACt+ Accruals per share when accruals are positive, and zero otherwise
e AGt Percentage change in total assets

e NDDt Dummy variable indicating zero dividend per share

e DIVt Dividend per share

e BTMt Book-to-matket ratio, calculated as the book value of equity divided by
the market equity as of three months after the end of the last fiscal year

e Pricet Stock price as of three months after the end of fiscal year t
e BVEt Book value of equity
e TACCt Total accruals defined in (Richardson et al., 2005)

Their results show that machine learning models, especially nonlinear ones, generally
provide more accurate earnings forecasts than traditional models. Composite forecasts
combining predictions from different models ate even more accurate, particularly for
firms with volatile earnings. The machine learning models also offer new insights by
identifying significant predictors and capturing subtle nonlinear relationships in
financial statement data.

They find that the machine leatning models provide more accurate forecasts than the
previous lineat models described in the literature. They conclude that the traditional
models underestimate the value of fundamental data to forecast earnings.

Furthermore, the study demonstrates that the information from machine learning
forecasts has economic significance, as it predicts future stock returns and analyst
earnings forecast errors. This implies that investors and analysts often underreact to
the valuable information uncovered by machine learning algorithms.

In the same line of research, (Amel-Zadeh et al., 2020) look at whether fundamental
statement analysis can predict market reaction to quarterly earnings announcements
and whether fundamental data contains information not fully included in stock prices.

They use several models to predict abnormal return reactions to quartetly earnings: a
regression model (OLS), LASSO regression, Random Regression Forests, a Deep
Neural Network (DNN), and a Recurrent Neural Network (RNN) on fundamental
data of US public companies from 1990 to 2017.

The Random Forest model was the most accurate at predicting returns. The model
outperforms linear models because there is a non-linear relationship between earnings
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They analyze variance (ANOVA) tests and report p-values that confirm the statistical
significance and the direction of the nature of inputs and soutce effects.

Nature of Human Specialist | Al System Overall
Inputs\Source

Subjective Inputs 22.13 19.94 21.04
(1.52) (1.55) (1.09)

Objective Inputs 19.81 11.20 15.51
(1.58) (1.76) (1.19)

Overall 20.97 15.57
(1.10) (1.17)

Figure 11.7. Descriptive statistics of proposed audit adjustments

Hypotheses 1 and 2 are true in their sample and confirm that auditors tend to discount
contradictory evidence from Al systems morte heavily than from human specialists.
This effect is amplified when management's competing evidence appears mote
objective and credible. Algorithm aversion could become an impediment to wide Al
adoption.

11.4.3 Financial Statement Adequacy and Firms' MD&A
Disclosures

(Brown et al., 2021) study the disclosures in MD&A (Management Discussion and
Analysis) and how they relate to the financial statements' quality. GAAP accounting
can sometimes be inadequate, for instance, when some costs, such as R&D and
advertising, have to be incurred immediately before revenues come in the future. This
mismatch between cost and revenue creates noisy earning numbers that are less
informative.

Hypothesis 1 to be tested states that “firms with less adequate financial statements use
the MD&A channel for communication to a larger extent.” Because management
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(1) a forward-looking statement about the company,
(2) a statement that is future-oriented but could be said about almost any company or
(3) not a forward-looking statement.

They run a linear regression with the count of non-GAAP words as a dependent

variable:

Log(1+NonGAAP Count) = bo + bilnadequacy + LpnControln+ fixed effects + &

They find a negative relationship between the probability of non-GAAP disclosure
and Value Relevance (positive with Inadequacy).

They also run a regression of forward-looking statements (the number of forward-
looking sentences in the firm’s MD&A for the fiscal year) as a dependent variable:

FLS = co+ ctlnadeguacy + ZppnnControln+ fixed effects + u

They also find a negative relationship between the number of forward-looking
statements (FLS) and Value Relevance. Hypothesis 1a and 1b are confirmed.
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