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Background & objectives

* Part of an ESRC- and ICAEW-funded project examining the Corporate
Financial Information Environment

Martin Walker, Manchester Business School

Steven Young, Lancaster University Management School

Paul Rayson, Lancaster University School of Computing & Communications
Mahmoud E-Haj, Lancaster University School of Computing & Communications

Vasiliki Athanasakou, London School of Economics

* Project seeks to analyse UK financial narratives, their association with
financial statement information, and their informativeness for investors

* Automated, large sample analysis of UK annual report narratives
represents a cornerstone of the project

— Develop software for general use by academics

© Steven Young 2014
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Analysing annual report narratives Word counts based
: on wordlists
Depends on file type
(*.pdf, *.rtf, *.txt, etc.) ’ -
t Measuring
L constructs using off-
Harvest Clean and Analyse , the-shelf software
reports parse text text (¢.9., Diction)

‘ Machine learning
(training software to
recognise patterns)

y

Collect documents e.g., use XML ‘

manually or use tags to parse

crawler to sections, remove

automate collection e>_<hibits and Text mining to
(.9 EDGAR) pictures; remove identify patterns

all taggers prior
to analysis, etc.
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Extant research

* Majority of large sample analysis of annual report narratives has been
conducted on US filings (10-Ks) available via EDGAR

— Management Discussion and Analysis (MD&A) section (ltem 7)

— Risk-related disclosures (Item 1A and Item 7A)
— Entire 10-K filing

* Analysis of 10-K filings in EDGAR is relatively straightforward
— Plain text files with consistent structure
— Use HTML/XML taggers to identify section(s) and extract text

* UK annual reports pose more significant challenges to researchers
— Normally supplied as *.pdf
— Unstructured format — no consistent template

© Steven Young 2014



UNIVERSITY and Communications

LANCASTER) School of Computing
K INIIEENEII

Management
School

ANALYSING UK ANNUAL REPORT NARRATIVES

EDGAR 10-K format extract

PART I
ITEM 1
ITEM 1A.
ITEM 1B.
ITEM 2.
ITEM 3.
ITEM 4.

PART II
ITEM 5.

ITEM 6.
ITEM 7.
ITEM 7A.
ITEM 8.
ITEM 9.
ITEM 9A.
ITEM 9B.

Description of Business

Risk Factor

Unresolved Staff Comments
Description of Properties
Legal Proceedings

Mine Safety Disclosures

Market for Registrant’s Common Equity, Related Stockholder Matters and Issuer Purchases of Equity
Securities

Selected Financial Data

Management’s Discussion and Analysis of Financial Condition and Results of Operations
Quantitative and Qualitative Disclosures About Market Risk

Financial Statements and Supplementary Data

Changes in and Disagreements With Accountants on Accounting and Financial Disclosure
Controls and Procedures

Other Information
© Steven Young 2014
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EDGAR 10-K example

PART Il

ITEM 10.
ITEM 11.
ITEM 12.
ITEM 13.
ITEM 14.

PART IV

ITEM 15.

Directors, Executive Officers and Corporate Governance

Executive Compensation

Security Ownership of Certain Beneficial Owners and Management and Related Stockholder Matters
Certain Relationships and Related Transactions, and Director Independence

Principal Accounting Fees and Services

Exhibits, Financial Statement Schedules Signatures

© Steven Young 2014
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EDGAR 10-K example

<P style="font-family:times;text-align:justify"><FONT SIZE=2><A

NAME="dc47401_item_1. business"> </A>

<A NAME="toc_dc47401_1"> </A></FONT> <FONT SIZE=2><B> ITEM 1.&nbsp;&nbsp;&nbsp;&nbsp;BUSINESS <BR> </B></FONT></P>
<P ALIGN="CENTER" style="font-family:times;"><FONT SIZE=2><B> GENERAL DEVELOPMENT OF BUSINESS </B></FONT></P>

<P style="font-family:times;text-align:justify"><FONT SIZE=2>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;Abbott Laboratories is an lllinois
corporation, incorporated in 1900. Abbott's* principal business is the discovery, development, manufacture, and sale of a broad and diversified line of
health care products. </FONT></P>

<P ALIGN="CENTER" style="font-family:times;"><FONT SIZE=2><B> FINANCIAL INFORMATION RELATING TO INDUSTRY SEGMENTS, GEOGRAPHIC AREAS,
AND CLASSES OF SIMILAR PRODUCTS </B></FONT></P>

<P style="font-family:times;text-align:justify"><FONT SIZE=2>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;Incorporated herein by reference is
Note&nbsp;6 entitled "Segment and Geographic Area Information" of the Notes to Consolidated

Financial Statements included under ltem&nbsp;8, "Financial Statements and Supplementary Data" and the sales information related to Humira&reg;
included in "Financial Review." </FONT></P>

<P ALIGN="CENTER" style="font-family:times;"><FONT SIZE=2><B> NARRATIVE DESCRIPTION OF BUSINESS </B></FONT></P>

<P style="font-family:times;text-align:justify"><FONT SIZE=2>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;Abbott has five reportable revenue
segments: Proprietary Pharmaceutical Products, Established Pharmaceutical Products, Diagnostic Products, Nutritional Products, and Vascular Products.
</FONT></P>

<P style="font-family:times;text-align:justify"><FONT SIZE=2>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;0On

October&nbsp;19, 2011, Abbott announced that it plans to separate into two publicly traded companies, one in diversified medical products and the
other in research-based pharmaceuticals. The diversified medical products company will consist of Abbott's existing diversified medical products
portfolio, including its branded generic pharmaceutical, devices, diagnostic and nutritional businesses, and will retain the Abbott name. The research-
based pharmaceutical company will include Abbott's current portfolio of proprietary pharmaceuticals and biologics and will be named later.
</FONT></P>

© Steven Young 2014
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UK Annual report tool: Extraction

* Use contents page to extract text
by section from digital pdf

* Steps in extraction process:

Detect contents page
Parse contents page

Detect page numbering to
determine section start/end

Add headers as bookmarks to pdf
Extract text for each section

* Analyse extracted text by section
and for entire document

=)

Contents

© Steven Young 2014
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UK Annual reports: Unstructured format

Contents 56 Consolidated income statement 101 Company cash flow statement
IFC Financial and operating highlights 57 Consolidated balance sheet Company statement of recognised
02 Chairman's statement 58 Consolidated cash flow staterment incorme and expense
04 Chief executive's report 59 Reconciliation of net cash flow Company statement of changes
08 Performance review to movements in net debt in equity
26 Corporate social responsibility report Consolidated staterment of 102 Notes to the Company financial
32 Board of directors and recognised income and expense statements

company secretary Consolidated statement of 112 Five year record
33 Directors’ report changes in equity 113 Shareholder analysis
36 Corporate governance report B0 MNotes to the consolidated financial 114 Financial calendar
42  Directors' remuneration report statements Company information
54 Statement of directors’ responsibilities 99  Independent auditors report - Company 115 Investor information
55 Independent auditors' report — Group 100 Company balance sheet 116 Principal operations

Financial highlights:

> Continuing profit before taxation* up 253% at £50.1m (2006/07: £40.0m)

Profit for the period £345m (2006/07: loss £22.5m)

Adjusted EPS' 209% ahead at 788p (2006/07: 6.52p)

Strong cash management continues to drive low net debt® at £200.2m

(2006/07: £174.2m)

Robust balance sheet — continuation of share buy-back programme in 2008/09
Proposed dividend up 59% at 450p (2006/07: 4.25p)

VooV

VoV

© Steven Young 2014
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UK Annual reports: Unstructured format (cont’d)

Directors’ report and business review

Introduction

2 Chairman's ststement

Business and strategy review
4 Chief Execut:
8 Group Finance Director's financiel review

12 Our sirategic objectives

Our people

ment Board

59 Statement nsibilities

P

W Page s

Financial statements
Corporate responsi Annual review 60 Group financiel statements
review 2011/12 2011712 60 Independent auditor’s report
61 Consolidated statement
of comprehensive income
62 Consolidated balance sheet
63 Consolidated cash flow statement
64 Consolidated statement of changes in equity
65 Group sccounting policies
70 Notes to the Group financial statements
95 Company financial statements
35 Company balsnce sheet
96 Compeny sccounting policies
35 Notes to the Company financial statements
Investor relations website
www.morrisons.co.uk/corporate
Investor information
108 Five yesr summaery of resufts

Su; n

ementary informetio

nvestor relations and financisl calendar

© Steven Young 2014
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UK Annual report tool: NLP

* |n addition to performing text extraction, the tool provides a range of text
analysis options:

Readability metrics

Word counts using pre-determined lists (e.g., forward looking, uncertainty,
tone, etc.)

Word counts based on user-defined wordlists

Comparison with reference corpus (word level and semantic level)
Concordance and collocates

Upload and analyse user-defined text file

 Demo toillustrate functionality —

© Steven Young 2014
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UK Annual report tool: Demo overview

Overview (wordlists, readability metrics) and interface with WMatrix

Uploading one or more annual reports and generating output

Uploading and analysing with a user-defined key word list

Uploading and analysing a user-defined text file

Examples of further analysis in MWatrix:

Cloud for chairman’s statement vs. standard reference corpus: word level

u [ VS. us: ic lev
Cloud for chairman’s statement vs. to standard reference corpus: semantic level
Cloud for chairman’s statement vs. chairman’s statement corpus: word level
Cloud for chairman’s statement vs. chairman’s statement corpus: semantic level
Concordance/colocation

© Steven Young 2014
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UK Annual report tool: Developments

* The tool also offers the following features:

Choice of different readability metrics
Text re-use metric to detect boilerplating and incremental changes
Method for splitting “front end” and “back end” of the annual report

Method for isolating performance commentary (e.g., CEO Review/Business
Review/Operating Review/Financial Review)
Reference corpora for:

* Full Annual Report and Accounts

* Chairman’s Statement

* CEO Review/Business Review/Operating Review/Financial Review

* Corporate Governance

* Directors’ Remuneration

Readability scores for all UK annual reports for the period 2003-2014

Method for linking scores to financial and market data from Datastream
© Steven Young 2014
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UK Annual report tool

Questions?

© Steven Young 2014
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Appendix: Identifying and parsing the contents page

* |dentifying and extracting the AR contents page creates a number of
challenges

— Location and format of the contents table is entirely at the discretionary of
management — rarely positioned at the beginning of the document (i.e. p.1)

Solution: use a matching algorithm based on set of words and phrases
common to tables of contents

© Steven Young 2014
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Appendix: Identifying and parsing the contents page

* |dentifying and extracting the AR contents page creates a number of
challenges

— Location and format of the contents table is entirely at the discretionary of
management — rarely positioned at the beginning of the document (i.e. p.1)

Solution: use a matching algorithm based on set of words and phrases
common to tables of contents

— Widespread practice of presenting other text such as company overview and
performance highlights on the same page as the table of contents

Solution: extract lines of text from the contents page that start or end with a
number between one and the number of pages in the AR

© Steven Young 2014
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Appendix: Identifying and parsing the contents page

* |dentifying and extracting the AR contents page creates a number of
challenges

— Location and format of the contents table is entirely at the discretionary of
management — rarely positioned at the beginning of the document (i.e. p.1)

Solution: use a matching algorithm based on set of words and phrases
common to tables of contents

— Widespread practice of presenting other text such as company overview and
performance highlights on the same page as the table of contents

Solution: extract lines of text from the contents page that start or end with a
number between one and the number of pages in the AR

— Page numbers referenced in the published table of contents rarely align with
page numbers in the PDF

Solution: use an algorithm that crawls through a dynamic set of 3 pages to
identify a pattern of sequential numbers with increment one (e.g. 31, 32, 33)

© Steven Young 2014



School of Computing
hﬁ\ll\lvcEA}\?SSTIET%) \ and Communications
Management LU L L L

School

FURTHER DETAILS ON METHODOLOGY
D

Appendix: Booklet-style annual reports

* Some ARs are published with two report pages (portrait orientation)
presented side-by-side on a single page (landscape orientation) in the PDF

— Booklet-style ARs compound the problem of page number misalighment
because two pages in the annual report equate to a single page in the PDF

Solution: unable to devise a reliable algorithm to resolve this pagination
problem

© Steven Young 2014
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Appendix: Booklet-style annual reports

Some ARs are published with two report pages (portrait orientation)
presented side-by-side on a single page (landscape orientation) in the PDF

— Booklet-style ARs compound the problem of page number misalignment
because two pages in the annual report equate to a single page in the PDF

Solution: unable to devise a reliable algorithm to resolve this pagination
problem

Absent a solution for resolving this problem we create a flag to identify
possible booklet-style (ARs) — allows user to exclude suspect reports

Use two conditions to classify annual reports as booklet-style candidates:

— Cases where a contents header including the keywords “notes to” or “notes
relating to” corresponds to a page number > number of pages in the PDF file

— Page width in PDF file > 800 points

© Steven Young 2014
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Appendix: Treatment of image-based PDFs
* Most U.K. firms now provide their AR as a digital PDF file

— But prior to 2006, a non-trivial fraction of ARs were supplied as image-based
(i.e., scanned) PDFs

— Text extraction methods cannot be applied to image-based PDF files

e Sought to remedy this problem by converting all image-based files to
digital format using optical character recognition (OCR) techniques

* Problem: tests revealed that OCR does not convert text in a way that
permits tables of contents to be parsed reliably

— While converted tables of contents appear to be structured appropriately,
actual flow of text often reads down a column rather than across each row

* Inability to process image-based PDFs biases against smaller firms before
2006

© Steven Young 2014
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Appendix: Distinguishing narratives from financial statements

Primary focus relates to the narrative component of the AR

— lIsolating the narrative element is a non-trivial task due to the lack of
standardization with respect to the ordering and labelling of section headers

* Use a two-step approach that involves:

— A preliminary split based on the structure of a representative U.K. annual
report;

— Followed by an updating process that accounts for deviations from our
representative case

© Steven Young 2014
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Appendix: Distinguishing narratives from financial statements

1. Section Comments

2. Overview (including highlights)

3. Chairman’s statement

4.  Performance commentary (including one or more of the following sections: chief
executive’s review, review of operations, business review,
strategic review, financial review)

5.  Other sections (various, common examples of which include risk review

and corporate social responsibility report)
6. Director’s biographies
7.  Directors’ report
8.  Governance statement
9. Remuneration Report

— 3 [10. Statement of directors” responsibilities T T
I 11. Auditor’s report I
I 12. Primary financial statements (as required by IAS 1) |
13. Notes to the accounts (as required by IAS 1) |
14. Other disclosures (various, common examples of which include notice of I
I annual general meeting, three- or five-year review,
J subsidiaries and operating locations, etc.) |

© Steven Young 2014
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MNurmiber one IUIK ports opesratoer 0 Irmmimgharm COutes Harbowr 18
Loamsgp-temm., blus chip custoamssrs. 5 Hull shori=ea container tesminal 20
Almost a quartesr of the LIK's Sizaable returmns from
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Cur markets ] 4 2. How we hawe performed 249
IrnveEstrms=nt peroagresrmrTee 14 Chaimans statement 26
Sanerating reveass from coal 16 Group Chisf Executive’s review
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Sraabls rehurms froem 3. How our results add up 50
smallesr nvestmsrts 2z Group income statement o
Bazlance shaets = ]
2. Howw wee hawse performmead 24 Cash flow statemments 54
Charmman's statsmenit 26 Saatement of recognized income
Group Chisf Exneculive’s reaicw and swpense i 55
of strategy P MNotes to the financial statements =x]
Chyperating and fimancial review a2 4. How we behave o
Board of directors 100
—_— = Dperational management team oz |
[ - : Stetement of dinectws"
_ - responsiiities 104
e = Indespendant audiors’ report 105
- . N Directors” report 106
e
and experse == Corporate govemance 108
Remuneration report 118
e e pp - i
Sharsholder analy=i= 120
Corporate social responsibility 130
4. How we balhevwe = ] —— - —
Eﬁnard-f:-f-::im 100 P e
Chperatonal managemeant t=am 102 Company nfommation 138
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Appendix: Isolating performance commentary

Performance commentary is a particularly important category of the
narrative section of U.K. ARs

— Equivalent to Item 7: Management Discussion and Analysis (MD&A) in 10-K

Unlike 10-K filings, structure and format of performance reporting in U.K.
ARs is largely discretionary

— Some firms limit performance commentary to a statement by the CEO
reviewing operational matters and a report by the CFO on financial

— Majority of firms decompose performance-related discussions across multiple
sections with non-standard headings

Use an algorithm that harvests all sections between pre-specified start (s)
and end (e) points based on the representative AR structure

— Supplementary adjustments to deal with reports that deviate from the base

case © Steven Young 2014
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Appendix: Isolating performance commentary

1. Section Comments
2. Overview (including highlights)
S — 3. Chairman’s statement
4.  Performance commentary (including one or more of the following sections: chief
executive’s review, review of operations, business review,
strategic review, financial review)
5.  Other sections (various, common examples of which include risk review
|_ _— — — — — — — — —andcorporate social responsibility report) _ __ _ _ _
6. Director’s biographies
e 7.  Directors’ report
8.  Governance statement
9. Remuneration Report
10. Statement of directors’ responsibilities
11. Auditor’s report
12. Primary financial statements (as required by IAS 1)
13. Notes to the accounts (as required by IAS 1)
14. Other disclosures (various, common examples of which include notice of

annual general meeting, three- or five-year review,
subsidiaries and operating locations, etc.)

© Steven Young 2014
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Group Chief Exscutive's reviaw

of strateqy 28
Operating and financial review =2
T TeEE T e ir—
T —— iy
——— ——

= I -I I = I ol

a
g
i
;

S—>»

LANCASTER \\ Schoolof Computing
lllllllllllll.lll

UNIVERSITY

2005 financial highlights

1. Who we are

A short woyage around our business

Murmber one UK ports operator

Lomg-term, blue chip customers.

Almost 8 quarter of the LIK's
seabome irads

Cwr markets

Irmvesstmeant programimie

Senerating revesius from coal

Imminggham Cuter Harbour

Hull shortsea container tesmminal

R REHEREEEERE
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smaller nwestments

2. How we hawe performed

Charman's statsment

Group Chisf Executve’s review
of strateqy

Oyperating and financial review

A. How owr results add up

Group ncome statement

Ealanca sheaats

Cash flow statesmeanits

Statement of recognised incomes
and e perrse

Motes to the financial stetements

RS EEEEE EL

e—»

4. How we bedhiawve

BEoard of directors

Dperational management team

Saatement of directors™
responEiiites

Indespendant aunditcrs” report

Directors” report

Corporate govemance

Remuneration report

Sharsholder analy=i=

Motice of meeting

Frve-year sLmimary

Cromipany infommation
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Summary

Automated large sample analysis of non-US annual reports is hampered by
format and structure

Develop a free-to-access software tool for extracting and analysing UK
annual report narratives (plus text from other sources)

— Extracts from pdfs by section
— Provides simple NLP metrics such as readability, word counts, etc.

— Interfaces with MWatrix for more sophisticated linguistic analysis at parts of
speech and semantic levels

Functionality of software expected to develop significantly over coming
months

Using methods to examine a series of disclosure-related questions

© Steven Young 2014



