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PROBLEM DEFINITION

« Automatic scoring of Corporate Sustainability Reports
« Scoring framework by Global Reporting Initiative®

« CSR Report shall disclose certain information.

« More disclosures = Higher score

« Reports have no predefined format nor a fixed outline!
(We do not know where a disclosure is located, if ever
mentioned!)




GRI® FRAMEWORK

« Company Profile Disclosures
» Disclosures of Management Approach to Sustainability
 Performance Indicators

« Economical (9 indicators)
« Environmental (30 indicators)
« Social (40 indicators)
* Society (8 indicators)
« Human Rights (9 indicators)
* Labor (14 indicators)
* Product Responsibility (9 indicators)
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OUR PROPOSED
APPROACH

1. We treated each disclosure indicator as a mutually exclusive
category.

Example: Indicator “EN1” discloses “Total Weight of Materials
used”

2. Then we collected sample disclosures of “EN1” from hundreds
of CSR reports

3. We trained our machine on how an “EN1” disclosure looks like
©
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MACHINE LEARNING

« The dominant approach to text classification since the
90’s

 Produces competitive results with Knowledge Based
Approach

« Classification = Supervised Learning

* I.e. Learning inductively by studying the
characteristics of pre-classified documents




TRAINING CORPUS

« 49 Categories

« 1610 sample documents

« = 33 sample documents per class

« =17000 terms (attributes)

« Sum of all term weights = 10318 (using TFIDF)
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EXPERIMENT SETUP

Training Corpus




EXPERIMENT SETUP

Tested Reports' Application levels




WORD 2010 ADD-IN

File Home Insert Page Layout References Mailings Review View Developer EndNote X4 WaveDive a 0

RE AWy @ @ e\ Y

PDF  Word @ Settings| Task |IntelliTag Start Impr Excel Training
Report Report Pane | Scoring Sugge Format Corpus

Import | Tools | Report Analysis | Export

A 24 12310220 1200 10200 1490 1180 147 16 450 1o 143 112 i dd 1109 1 8 r |

N

©8 19 10 XL 1200 1300 140 1 15 1 160 | 17 1 18 1 19 1 20 1 21 1 A
T T T T 0 T T 7 T v

!i_' WaiveDive Task Pane v X

/( |/
- WaveDive

CSR Platform 0.1

GRI Version 3.0

Toolbox

Indicators

[#- Profile Disclosures
Disclosure on Management J
[#- Perfomance Indicators

Page:1 of 62 | Words: 26,285 '@ English (U.S) | | '




WHY WORD ADD-IN?

Microsoft Word 2010 has a sophisticated Document Object
Model (DOM), allowing random access to document elements
such as pages, paragraphs, sentences and characters. .

This would be excellent for a text mining solution!
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INTELLIGENT
TAGGING ENGINE

Consists of 3 classifiers (1 for each chapter)

«interface»

«implementation class»
EconomicClassifier

{> TextClassifierEngine <}

/\

«implementation class»
EnvironmentalClassifier

«implementation class»
SocialClassifier




FRAMEWORK XML

k?xwl version="1.8" encoding="utf-8" 2>
-l <framework version="g3-8" fullName ="GRI Versiocn 3.8">
= <dimensions>
= <Dimension number ="1" name="profileDisclosure™ desc="Profile Disclosures™:
= <sections>

= <Section number="1" name="strategyfnalysis" desc ="Strategy and Analysis":

= <indicators:
<Indicator code="1.1" desc="Statement from the most senior decision-maker of the organizaticon™ core="true" excelRowNumber="6":</Indicator>
<Indicator code="1.2" desc="Description of key impacts, risks, and opportunities™ core="false" ewcelRowNumber="7":</Indicator>
<findicators:

</5ections
= <Section number="2" name="organizationProfile” desc ="Organizational Profile™:
= <indicators>

<Indicator code="2.1" desc="Name of the organization™ core="true" excelRowNumber="18"»</Indicator>
<Indicator code="2.2" desc="Primary brands, preducts, and/er services"™ core="true" excelRowNumber="11">¢/Indicator:
<Indicator code="2.3" desc="Operaticnal structure of the organizaticn, including main divisions, operating companies, subsidiaries, and joint vg
<Indicator code="2.4" desc="Location of organization's headquarters” core="true" excelRowNumber="13"></Indicator:>
<Indicator code="2.5" desc="Number of countries where the crganizaticn cperates, and names of countries with either majeor cperaticons or that arg
<Indicator code="2.6" desc="Nature of ownership and legal form” core="true” excelRowNumber="15"></Indicator:>
¢<Indicator code="2.7" desc="Markets served (including geographic breakdown, sectors served, and types of customers/beneficiaries)” core="true" ¢
<Indicator code="2.8" desc="Scale of the reporting crganization™ core="true” excelRowNumber="17"»</Indicator>
¢<Indicator code="2.9" desc="Significant changes during the reperting pericd regarding size, structure, or ownership" core="true" excelRowNumbers
<Indicator code="2.10" desc="Awards received in the reporting pericd” core="true” excelRowNumber="19":></Indicator>
¢</indicators:

</5ection>

= <section number="3" name="reportParameters” desc ="Report Parameters”:
= <indicators>
<Indicator code="3.

1" desc="Reporting pericd (e.g., fiscal/calendar year) for informaticn provided™ core="true"” excelRowNumber="22"></Indicator
<Indicator code="3.2
3

desc="Date of most recent previous report (if any)" core="true" excelRowNumber="23":<¢/Indicator:
desc="Reporting cycle (annual, biennial, etc.)” core="true”™ excelRowNumber="24":></Indicator>
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RESULTING EXCEL
DOCUMENT

6 - £ |

197 Economic

If applicable,
indicate the part
Reported Cross-reference/Direct answer U@ el 1|
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Performance
98 Indicator Description

199 Economic performance

Direct economic value generated and distributed, including revenues, operating
costs, employee compensation, donations and other community investments,

Loo EC1 retained earnings, and payments to capital providers and governments. Yes Page 14
Financial implications and other risks and opportunities for the organization's

l01 EC2 activities due to climate change. Yas Page 14

102 EC3 Coverage of the organization's defined benefit plan obligations.

10z EC4 Significant financial assistance received from government. Yes Page 14

104 Market presence

Al - frl Declared Application level
A B
1 |Declared Application level A
2 Recieved Application level C
3 Status Mot Checked
4 Company Size SME
5 |Listed Company No
6 Organization Type MNon-Profit
7 |Sector Mon-Profit / Services
8 Suppliments Used
3 Region Northern America
10 Mumber of Disclosed Items (NDI1) 10
11 Mumber of Required Disclosures for Selected Application Level (NRDAL) 49
12 Total Number of Required Disclosure ltems (TNRDI) 49




HOW DID WE DO?

After analyzing 100 reports, we had enough data to compare
the produced scores with actual scores using Pearson
Correlation theorem (r).

None
7%




PUTTING THEM SIDE-
BY-SIDE

Actual Scores None_ Calculated Scores
7%

(r) =0.531
Significant at 0.01
The correlation of 0.531 is considered ‘moderate’.




DISCLOSURE DISCOVERY

Using Recall equation, the accuracy of discovering disclosures in
reports was calculated on 25 externally assured reports.
TP,

R: =
"™ TP, + FN,

TP; (or True Positives): Number of correctly identified disclosures
FN; (or False Negatives): Number of not-identified information

disclosures in report i.

Dimension No. of Recall (R)
disclosure
items

Economlc 4 73.71%

17 25 391 34 92.00%
25 25 485 140 77.60%




LIMITATIONS

 Needs chapter start and end page numbers from user
 Unable to fetch external-to-report data for classification

 Does not analyze Profile Disclosure and DMA sections




THANK YOU!






