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Abstract

The aim of this study is to introduce an innovative text mining approach to assess firms'
risks using unstructured textual disclosure from annual reports. Specifically, we use
Natural Language Processing techniques to extract firms' self-identified risks including
financial, strategic, operational, and hazard risks based on an enterprise risk
management framework. We examine the association between these four risk
measures derived from the risk factor section in 10-K filings and audit fees. The results
show that audit fees are significantly and positively related to firm-specific financial,
strategic, and operational risks, indicating the informativeness of corporate textual risk
disclosures. This study provides direct support for the recent US reporting regulatory

requirement of adding a new section on risk factors in corporate annual reports.
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Notes

1 Unstructured data refer to information that either does not have a pre-defined data
model or is not organized in a pre-defined manner. It is typically text-heavy and often
includes multimedia content. While some files may have an internal structure, they are
still considered unstructured because the data do not fit in a database (Feldman &
Sanger, 2007). In contrast, structured data like spreadsheets are easily searchable by
basic algorithms. Therefore, it is more difficult to analyze unstructured textual

documents than structured ones.

2 The number of observations drops by 10,266 due to the calculation of RESTPROB and
ACCR. In untabulated analysis, we re-run our tests excluding these two variables and
the results still hold.

3 In the main analysis, we use industry-adjusted risks, measured as the difference
between the number of risk sentences from the risk factor section and the industry-
median of the sentence count number based on the three-digit SIC industry code in a
given year. In the untabulated robustness check, we also use raw risks, measured as
the count number of risk sentences from the risk factor section. Our results remain

qualitatively unaltered.

4 In addition to the total number of sentences in 10-Ks as a control variable, we
recalculate the level and change of raw risk measures deflated by the total number of
sentences in 10-Ks and re-estimate the model (1). Our main results still hold.

5 Following Doyle et al. (2007), for our pre-404 period, we start with firms that had a
404 audit in the initial year of the 404 audit, that is, the fiscal year ending on or after



15 November 2004. Then, we trace back one year to obtain ICMW in year 2003. In
untabulated tests, our main results presented in Table 5 remain almost identical no
matter we code ICMW using IC weakness under SOX 302 in 2003 or for the entire

sample period.

6 For example, one standard deviation of increase in financial risk for a median firm is
related to increase in audit fee by $18,256 ($1,005,504*0.001*18.156).

7 The insignificant coefficient on the hazard risk could be the results of imprecise

estimation due to the low variance of independent variables.

Additional information

Funding

All authors gratefully acknowledge financial support from Saunders College of Business.

Related research @

People also read Recommended articles Cited by
86



Information for Open access

Authors Overview

R&D professionals Open journals

Editors Open Select

Librarians Dove Medical Press
Societies F1000Research
Opportunities Help and information
Reprints and e-prints Help and contact
Advertising solutions Newsroom

Accelerated publication All journals

Corporate access solutions Books

Keep up to date

Register to receive personalised research and resources
by email

9 Sign me up
O"M
You N
0
Copyright © 2026 Informa UK Limited Privacy policy Cookies Terms & conditions P Taylor and

Francis Group
Accessibility

Registered in England & Wales No. 01072954
5 Howick Place | London | SW1P 1WG



https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://privacy.informa.com/trackers/en/
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

