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Introduction

Miklos A. Vasarhelyi®, Hanxin ( Alice) Hu', Ann F. Medinets"
and Steven Katz"

“Rutgers Business School, USA
bKean University, USA

Traditionally, accounting information has relied on data sourced directly from
firms of interest. A host of elaborate and sensitive measures have been devised
to parse endogenous data with the understanding that they were, to some extent,
flawed. Reported earnings may be managed. Managerial disclosures and analy-
ses may carefully omit relevant information. Earnings calls may be unnecessarily
optimistic. All of these types of information share the same endogenous source
and, therefore, are burdened with the potential for bias. However, the digital age
has seen an enormous increase in the volume and variety of relevant data avail-
able from sources external to a given reporting firm. This exogenous data offers
independent, timely insights into endogenous business outcomes, allowing for
unbiased confirmation or contradiction of corporate claims. Exogenous data is
also often voluminous, frequently updated, and varied in format, allowing for
sensitive analyses conducted on demand using data that would be cumbersome
to collect manually (e.g., Yelp reviews, compared to conducting a randomized
survey).

Any source of information that is both external to an organization of interest
and correlated with that company’s reported outcomes can provide useful exog-
enous data. For example, social media posts, Google Trends, and weather data
can all proxy for business-relevant factors (e.g., customer’s impressions of prod-
ucts, broad social trends, and localized weather events that impact operations).
Accountants can use these sources to supplement and substantiate their analyses
with data that does not share the same inherent conflicts of interest carried by
endogenous data. For example, if a firm reports making changes to its manufac-
turing process that minimize its factories’ impact on the local ecology, satellite
images of the environment surrounding those factories can be used to assure their
claims (Gu et al., 2023). Similarly, a retailer’s claims about sales revenue may be
tested by analyses that use weather data to estimate likely customer behavior.
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If reported revenue does not match customers’ expected behavioral patterns in
the face of inclement weather, it may be a sign that revenue is being misstated
(Yoon et al., 2024).

This book explores several innovative sources and uses of exogenous data,
organized into three parts. The first part provides an overview of applications
for exogenous data in business research. The second part focuses on extracting
insights from analyzing search volume index (SVI) data, which represents how
often specific phrases are searched for on search engines like Google. The third
part explores the use of social media and public internet activity to infer users’
sentiments, behaviors, and intentions.

Part One: Exogenous Data in Business Research

In Chapter 1, Melissa A. Dardani argues for the utility of exogenous data in
modern reporting environments. She suggests that accounting analyses can be
improved by combining vast exogenous data sources with data-hungry machine-
learning algorithms that improve as they incorporate more input and that these
analyses could theoretically be conducted on a continuous basis to create a nearly
real-time assurance tool.

Chapter 2 by Irina Jie Bao and Benita Gullkvist discusses how Large Lan-
guage Models like ChatGPT can be used to extract and analyze various types
and sources of exogenous data. They demonstrate this process by using ChatGPT
to obtain and use both endogenous and exogenous environmental data for
ExxonMobil, laying out a step-by-step explanation of their procedure.

In Chapter 3, Hanchi Gu and Qing Huang examine published policies and
actual practices related to corporate websites’ distribution of traceable packets of
internet data colloquially known as “cookies.” Their comparison between official
and observed practices suggests that there may be privacy concerns on corpo-
rate websites, adding a hidden cost to the use of this endogenous, non-financial
information.

Part Two: Exogenous Data from Google Trends

In Chapter 4, Fangbing Xiong explores how firms and auditors can leverage
search engine query frequency, commonly measured using the SVI in general and
referred to as Google Trends specifically. Her paper reviews SVI literature and
demonstrates how to use Google Trends to gather information about consumer
habits.

In a related area, Chapter 5 by Maria Guangyue Zhang uses SVI to demon-
strate that investors have shifted away from firms’ annual financial reports toward
newer, third-party intermediaries that offer more timely and digestible informa-
tion. In addition, she shows that investors in the cryptocurrency market react
materially to relevant news headlines, further suggesting that exogenous sources
of information have tangible effects on financial markets.

In Chapter 6, Xin Jin and Haoyun (Harry) Gao predict Brazilian airlines’
quarterly revenue using SVI statistics, both concurrently and for the subsequent



Introduction 3

quarter. They also use SVI to predict flight-related carbon emissions both in the
same month and two months in advance, rationalizing that customers are likely
searching on Google either for flights on short notice or for trips far in advance.

Chapter 7 by Maristela Roza, Leonardo Flach, and Fabricia Silva da Rosa
examines the impact of EU policy changes on consumers in the German elec-
tronic vehicle market through the lens of Google Trends. She also uses Trends to
proxy for consumers’ stress in response to the policy changes, gaining insight into
the psychology of a large population of potential customers.

Part Three: Exogenous Data from Social Media

Shaoyu (Shawn) Liu catalogs the different types of misleading reviews on social
media in Chapter 8, including compensated endorsements and targeted slander
campaigns in the context of past research on social media and the integrity of
review systems. Detection systems struggle to keep up with innovative manipula-
tors, suggesting that social media platforms and users alike should be prepared to
grapple with widespread misinformation when conducting business online.

Chapter 9 by Huaxia Li describes exogenous data sources that may be use-
ful in governmental accounting, with a particular emphasis on governmental
environmental, social, and governance outcomes. This includes foot traffic data,
geopolitical and economic data, and measures of public sentiment toward gov-
ernmental policy. A case study uses text mining to extract negative sentiment in
response to New York City street cleanliness, providing novel information that
may have implications for future legislation and city planning.

In Chapter 10, Steven Katz discusses flaws in existing predictors for movies’
box office revenue and proposes two potential exogenous leading indicators: ille-
gal movie downloads and activity on piracy-focused social media websites. In this
framework, legitimate consumers’ intent to view is proxied by tracking down-
loads and uploads on illegal torrent streams, while piracy-focused social media
posts can be mined for their sentiment and volume of discussion to represent
interest and viewer response at large.

Talha Afzal proposes a framework for mining customers’ textual internet
reviews in Chapter 11 by decomposing them into topics using machine-learning
algorithms. While numerical reviews are straightforward to process, incorporat-
ing the context offered by customers’ stated opinions has the potential to yield
much more informative analytics.

In Chapter 12, Lanxin Jiang reviews past studies that analyze different aspects
of accounting employees’ LinkedIn profile pages, including profile photos, num-
ber of connections, and individual characteristics. LinkedIn’s unique status as a
combined social media platform and professional hub creates an unusual con-
vergence of data that can inform studies ranging from the financial to the deeply
psychological.

We are all adrift in a sea of data. An incredible amount is being generated,
stored, and lost every day. Exogenous data analyses present opportunities to
supplement traditional analyses by pulling something relevant out of the great
shifting sea of data. Realizing that potential will require ingenuity, passion, and
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scientific rigor. This volume is an attempt to demonstrate and inspire all three of
these traits in this tentative analytical realm. The world is full of interesting, use-
ful information if we are prepared to look for it.
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Chapter 1

Accounting’s Resurrection: An Exploration
of Future Business Reporting with
Exogenous Data

Melissa A. Dardani

Rutgers Business School, USA

Abstract

As the relevance and utility of traditional accounting data decline, emerg-
ing types of data are proving valuable for predictive analytics. The ac-
counting profession must contend with this data’s increased capability to
enhance business reporting in the face of antiquated reporting methods
and standards. Simultaneously, a disconnect between financial reports and
stakeholder needs arises from inherent information asymmetry and con-
flicting reporting priorities among stakeholders. Management tends to fo-
cus on factors affecting share price, while investors may be concerned with
the horizon and sustainability of an investment’s value. When coupled
with the subjective nature of accounting principles and the limitations of
auditing practices, concerns about the reliability and usefulness of modern
financial reports are exacerbated. Despite the potential of predictive ana-
lytics to enhance business reporting, the profession is lagging with respect
to the integration of these new, valuable data sources. Not embracing ex-
ogenous data and artificial intelligence for their utility seems inconsist-
ent with the conceptual framework for financial reports, which defines the
characteristics of useful financial information. Bridging this gap requires
accounting practices, standards, and frameworks to evolve. This chapter is
designed to encourage the exploration of expanded data sources and ana-
lytical methodologies in accounting and auditing by outlining conceptual
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considerations for this proposed enhancement to financial reporting
and assurance.

Keywords: Audit; accounting; financial reporting; artificial intelligence;
data analysis; predictive analysis; exogenous data; big data

Introduction

As the value of accounting data is diminishing in terms of its usefulness, timeli-
ness, and understandability, other types of data are emerging as valuable sources
of predictive information. The modern problem with financial reports should
be attributed, at least in part, to the inherent dichotomy among various groups
of stakeholders and their conflicted reporting priorities. For example, organiza-
tional management is primarily concerned with attributes that impact share price,
such as analyst ratings and institutional interest, while prospective investors tend
to focus on a company’s fair market value and ability to generate returns over
time. Paired with the asymmetrical nature of business information, this problem
should be of concern to the accounting profession, especially when considering
the subjective nature of accounting principles and the limitations of auditing
practices. Consequently, today’s business filings have questionable usefulness
for stakeholders.

The increase in data and the ease of access to analytical tools present an
opportunity to improve the business reporting cycle with predictive analytics, a
shift that is already driving business performance and market price discovery.
Analytics are used internally by market participants, such as companies and ana-
lysts, for growth, profitability, strategy, and planning. Analysts also use a wide
array of market-related financial and non-financial data to explore investment
performance.

Yet accounting measurements, perhaps rightfully, tend to favor fair representa-
tion and consistency in reporting and have, therefore, been slow to incorporate
these new sources of available information. It is argued that current financial
reporting standards and their historical focus are hindering the reports’ useful-
ness by excluding significant, even material components of value (Schmidt et al.,
2020). The field of computer science is expanding the usefulness of data through
the creation of predictive models (Kureljusic & Karger, 2024). These models
require data that capture the predictive qualities surrounding the prediction tar-
get. For financial markets, these sources come in a wide variety, but for report-
ing purposes, these abundant data sources must be filtered to include only those
impacting actual value, rather than reactionary attributes that cause fickle swings
in market price.

In light of the widely accessible nature of exogenous data today, simply con-
tinuing to ignore these external predictive variables leads to an inexcusable infor-
mation gap between market performance and financial reporting. For example,
as of the date of this writing, artificial intelligence computing leader NVIDIA is
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