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Research Questions

• RQ1: What method should be used to create a taxonomy 
automatically using historical data from financial 
statements?

• RQ2: What are the structural differences between the 
official XBRL pension footnote taxonomy and a pension 
footnote taxonomy created by the proposed method?

• RQ3: Is tagging of pension footnote data more effective 
using tags produced from the alternate method as 
compared to the tags from the official XBRL taxonomy?
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Motivation

Examples of variations

9.PENSION, POSTRETIREMENT AND OTHER EMPLOYEE 

BENEFIT PLANS

Note 21—Employee Benefit Plans

Pension and Postretirement Plans

Note 6—Retirement Plans

Note 11. Employee Benefit Plans

Defined Benefit Pension Plans and Postretirement Plans (as a 

separate section under Employee Benefit plans)

w. Retirement-Related Benefits

EMPLOYEE BENEFIT PLANS

Defined Contribution Pension Plans

Defined Benefit Pension Plans

Albertson’s defined benefit Plan

Shaw’s defined benefit plan

14. Employee Benefit Plans

Defined Benefit Pension Plan

Defined Contribution Plans

Postretirement Benefits
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Motivation

• Bovee, Kogan, Nelson, Srivastava, Vasarhelyi (2005) proposes 
that historical data should be used for taxonomy creation. 

• Bovee, Ettredge, Srivastava, Vasarhelyi  (2002) raises 
questions about how well a taxonomy represents a firms' 
preferred reporting practices. 

• Manually using historical data to create taxonomies can be 
laborious. Automating it, even to a certain extent, can reduce 
the complexities.

• As regulations change, firms must report differently. 
Therefore, taxonomies would also need to be updated often. 
Automation can reduce complexities.
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Contribution 

• Develop a method to partially automate the
taxonomy creation process.

• Create a generic tool for applying the methodology.

• Show structural differences between the XBRL
taxonomy and taxonomy using historical data.

• Demonstrate a use of the tool for other exploratory
research in accounting.
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Related work
Information retrieval 

literature

• Salton(1989)

• Chen (1992)

• Chen (1994)

• Chen (1995)

• Crouch (1988), Crouch & 
Yang (1999)

• Chuang (2005)

Automating the process of taxonomy creation and 

comparison of taxonomy structures

Accounting

• Wu and Gangolly(2000)

• Fisher(2004)

• Garnsey(2006)
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Data:

• 10K statements of 120 companies (randomly picked 
from a list of Fortune 500)

• 80 were used as the training dataset.

• 40 were used as the test dataset.
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Taxonomy generation process followed by XBRL US 

Testing by XBRL 

US

2007 releaseVoluntary filings

Additional line 

items added.

2009 release

Experts from six 

accounting firms

Audit Compliance 

checklist

Determine line 

items

Review US GAAP

Review by FASB

Review by SEC

Additional Line 

items added

Automating the process of taxonomy creation and 

comparison of taxonomy structures



Rutgers Business School

Optional Presentation Title 

10

Overview of the proposed method

Create taxonomy

Matching line items 

Data collection and 

restructuring

Evaluate tagging 
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Details of the taxonomy creation process

Extract pension 

footnote
List synonyms of 

items

Extract line items

Calculate success rate 

of tagging

Create tags

Map the parsed out 

line items

Analyze unmapped 

items

Prepare/ modify 

knowledge base 

Hierarchical clustering Create  structure

Downloaded 10K 

statements

Create a term 

document matrix

Fully automatic 

process

Manual  

process

Extract tables to make 

each a separate 

document

1

2

3

4

6

SEC 

Edgar

5

8

9

10

11

12

14
13

15

3 iterations     

completed

7

Central DB

Refer Standards 

(SFAS 87, 158, 132r)
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phrases actuarial losses, 

benefit obligation end of 

the year, benefit 

obligation beginning of 

the year, benefit 

payments, curtailment 

losses, interest cost, 

service cost, 

settlements, special 

termination benefits, 

plan amendments, and 

prepaid pension assets 

are shown in a darker 

shades. these are a part 

of  “Change in Benefit 

Obligation”. 
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Performance evaluation of the parsing module
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Only in the official XBRL taxonomy

Only from historical data

Required items

Found under Information 

on Plan assets in XBRL 

taxonomy

FAS 132r(a) requires 

more granular reporting

Not used 

in post 

FAS 158
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Only in the official XBRL taxonomy

Only from historical data

As part of ChBO or 

CHPlanAssets

Old way before 

ABO or PBO 

was used
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Only in the official XBRL taxonomy

Only from historical data

As part of Change 

in Benefit obligation

As part of Change 

in Benefit obligation

Special 

events based 

on materiality
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An application of the tool:

Comparison of Pension footnote reporting structure of Fortune 1000 
companies between 2000 and 2010

A new section added probably due to FAS 

132r(a) but Equity securities, Debt securities, 

Real estate, Other?
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An application of the methodology and tool:

Comparison of Pension footnote reporting structure of Fortune 1000 
companies between 2000 and 2010

Similar terms added by 

different companies but in 

different sections
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New terms added in 2010 as 

per SFAS 158 requirements
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New terms added in 2010 
due to economic downturn

Automating the process of taxonomy creation and 

comparison of taxonomy structures

An application of the methodology and tool:

Comparison of Pension footnote reporting structure of Fortune 1000 
companies between 2000 and 2010



Rutgers Business School

Optional Presentation Title 

21

ConclusionFindings

• We can use historical data to formalize and semi-automate the 
process of taxonomy creation.

• Comparison of taxonomies show that companies tend to aggregate 
whereas a more disaggregated structure is followed in the XBRL 
taxonomy. 

• Some new terms or change in position of terms have been found in 
the historical data taxonomy compared to the XBRL taxonomy. 

Limitations and future research

• Results obtained may represent the trends observed in the companies 
that were randomly chosen. 

• Future research can be carried out to explore some of these pension 
footnote reporting trends of companies based on size or industries.
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