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Automating the process of taxonomy creation and

comparison of taxonomy structures

Research Questions

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

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

e 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

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
eDefined 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
eDefined Benefit Pension Plan
eDefined Contribution Plans
ePostretirement Benefits 4
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comparison of taxonomy structures

Motivation

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

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

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

e As regulations change, firms must report differently.
Therefore, taxonomies would also need to be updated often.
Automation can reduce complexities.
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comparison of taxonomy structures

Contribution

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

J Create a generic tool for applying the methodology.

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

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

literature
Salton(1989)

Chen (1992)
Chen (1994)
Chen (1995)

Crouch (1988), Crouch &
Yang (1999)

Chuang (2005)

Accounting
e Wu and Gangolly(2000)
e Fisher(2004)

e Garnsey(2006)
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comparison of taxonomy structures

Data:

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

e 80 were used as the training dataset.

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

Experts from six
accounting firms \ Determine line Review US GAAP Review by SEC
/ items '
Audit Compliance \
checklist Y
Review by FASB
2009 release Additional line Testing by XBRL
G| .
items added. us
A 4
\oluntary filings B 2007 release Additional Line
items added
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Overview of the proposed method

Data collection and
restructuring Create taxonomy

A 4

Evaluate tagging Matching line items
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comparison of taxonomy structures
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Year One

Unfunded Plan

Total prepaid pension assets

Total

Special termination benefits

Settlements

Settlement of certain legal claims

Senvice cost

Real estate

Rate of compensation increase

Frojected benefit obligation

Frepaid pension assets

Plan amendments

Farticipants4€ ™ contribution

Other —
MNet periodic pension cost/{income) &€" UJ
Met amount recorded

Measurement Date

Interest cost

Intangible assets

Fair value of plan assets, Period _:oﬁmmm%
Fair value of plan assets, beginning of ve
Fair value of plan assets

losures

Explanation of Significant change in Bene
Expected long-term returmn on plan assets
Equity securities

Emplover contributions
Divestitures/settlement losses

Discount rate

Debt securities

Curtailment losses (qains)

Cash Flows

Benefit related liabilities

Benefit payments

Benefit abligations, end of year

Benefit abligations, beginning of yvear
Amortization of transition assets
Amortization of transition assets
Amortization of transition assets
Amortization of prior service cost
Actuarial losses (gaing)

Actual return on plan assets
Accumulated other comprehensive incom
Accumulated benefit obligation

SS

(6]

=
o

| process

N u= =
o O Y— T 9 q8]
"o O T C o5 2E
o < o L + IS.,aSkae
206 £ g8 8e 0% o c
T S c = 0 %:n_lp._l .%re
T E0>HOE® FoLO®g
S5 © ¢ c 230 .. o0&Ewm =
S ) oL . c 0
d.lebe essndn.lee;.
= O o s~ o B cC O ccCc O¢c
w O =0 =B =0035 W.a.nlu
D= B8=CF 0EBETOY IS
HhiE= O @ O N o S gL o ®
aeygyme.|b.| deC@
Cco=0>22E EC S F
c oo go5s5822P -2
coSosSalvnlaoacn o
ou | 2= 2 2] = RIRERE S
LEEA S === | &l5gE |

:

Details of the taxonomy creation process
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Performance evaluation of the parsing module

Pension header Section 1dentifier Line item parsing Owerall
A : : 5B g 85 T
g [ = g g = g (o = g g =
B 3 5, 3 = 5. 3 -
=t o .5 w = i w =t el w = i w
ages T g T g E g D
:OEF 8% EF o8 % 'R o 7 dF @
z =T 6 Z %S @ Z 2T @ | Z Z7T G
Training
dataset 78 7a 100 1850 1834 Y 21000 20580 | 98 | 22968 | 22492 (9792
Test dataset 40 40 100 1060 996 4 12400 ) 14784 | %6 | 16500 0 15820 \25.8
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Optional Presentation Title

Comparison of taxonomies Only in the official XBRL taxonomy

Only from historical data
S. Information for pension plans with an accumu lated benefit oblhgation
Projected benefit obligation
Accumulated benefit dbhigation
Fair value of plan assets

6. Weighted-aver. location of the pension and postretirement plans ReqUIred items
Equity secunties
Debt secunties

Found under Information
on Plan assets in XBRL
taxonomy

FAS 132r(a) requires
more granular reporting

7. Information for pension plans with an accumulated benefit obligation in excess of plan assets (BOPA)

» Projected benefit obligation

o Accumulated benefit obligation : Not used
o  Accumulated postretirement benefit dblgation[ APBO)] in pOSt

»  Fair value of plan assets

s ABOQ less fairvalue of plan assets FAS 158
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Optional Presentation Title

Only in the official XBRL taxonomy

Comparison of taxonomies

Only from historical data

14, Accumulated Benefit Obligation
15, Accumuinied other comprehensive income, before inx

o Net Gains (losses), before tax
s et prior service castfcredit) before fax
s Nef fransifion assets(Obligations), before fax
o Minimum pension liabifity, before fax
o Total
16. Amounts Amortized from Accumulated Other Comprehensive Income (Loss) in next Fiscal year

e Amortization of net gains(losses)
s Amortization of net Prior service cost(oredit)
e Amortization of net Transition Asset(Obligation)
As part of ChBO or . Total Old way before
CHPlanAssets ABO or PBO
17. Pension plans with a benefit obligation in excess of plan assets was used

e  Agoregate Benefit Obligation

Agorasate Fair value of Plan assets
o

2 1. Alfernagive Mefhods o Amaﬁme Frior Service Amonnis
22, Alternative Nethods fo Am e Het o m'jas:s'as

24. Descripiion of any Subsiantive Commiment Lised as Basis for Acconniing for Benefit Obligation
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Optional Presentation Title

Only in the official XBRL taxonomy

Comparison of taxonomies

Only from historical data

25, Special Termingation Benefits diiring Period
o Description of Event Resulting in Special or Contractual Termination benefits

recogrized during period
s Cost of providing Special termination benefits
Pl Amendment
* Description As part of Change

s Effect on Accumulaied Benefit ObfigationieWaVetVil; obligation
o Effect on Net Periodic Benafit Cosi

Special 25b. Explanation of Jignificant change in Benefit Obligations or Plan assets not apparent from other
events based disclosures

on materiality

ment and Curigilments
o Descripiion
o Effect on Accuniiiaied Beneflt Obligation

As part of Change
in Benefit obligation

27, Measure
28 Pension plans with a Accumulated benefit obligation in excess of plan assets

»  Aggregate Projected Benefit Obligation
s Apggregate Accumulated benefit obligation
s Aggregate Fair value of Plan assets
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Automating the process of taxonomy creation and

comparison of taxonomy structures

An application of the tool:

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

: : = .
The Company’'s pension plan weighted=average asset allocations at December 31, by
asset category, are as follows:

Long duration bonds

U.S. stocks

International stocks

Emerging markets stocks and bonds
Alternative (private) investments
Total

A new section added probably due to FAS
132r(a) but Equity securities, Debt securities,
Real estate, Other?
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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

Change in Benefit Obligation Fig. 21 New Terms added in a }-'emi
Benefit obligation at January 1

Service cost

Interest cost

Change in Fair Value of Plan Assets
Fair value of plan aszets at January 1

Plan participant contributions Aequisitions incduded in 2010

Medicare PartD subsidy in Divestitures included in 2010

2010 Actual return on plan assets

Plan amendments Company contributions

Actuarial (gain) loss ) Plan participant contributions

Acquisitions  included in 2010 Medicare PartD subsidy imnmcluded in 2010

Divestitiwres ineluded in 2010 .
: Benefits paid
Benefits paid

Curtailment Foreign cwrency exchange rate change
Recognition of termination benefits Fair value of plan assets at December 31:

Foreign currency exchange rate change
Benefit obligation at December 31
Accumulated benefit obligation portion of above

at December 1 1

F_t':.' 20 Gl'ﬂllf)lﬂf items addedin a vear SI mi Iar terms added by
different companies but in
different sections
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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

Fig. 22 New Terms added in 2010 as per SFAS 138
requirements

Funded Status AS in 2010

Amounts Recognized in the Consolidated
Balance Sheet at December 31
Noncurrent assets

Current liabilities

Noncurrent liabilities

Total recogmzed

New terms added in 2010 as
per SFAS 158 requirements
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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

Fig. 24 New Terms added in in 2010

Severence Acerual
As a result of the 2008 business
environment’s impaect on our operating

and eapital plans, a reduetion in our
overall employee work foree oceurrred in
2009.

Beginning balanece

Aeceruals

Benefit payments

Aecerual reversals

Ending Balance

New terms added in 2010

due to economic downturn
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Automating the process of taxonomy creation and

comparison of taxonomy structures

Findings Conclusion

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

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

e 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

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

e 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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