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Visualizing Financial Information Quality Using Heat Maps
and Semantic Data Quality Rating System

ABSTRACT

Government regulators and investors in the global capital markets rely heavily on reported
financial data and place implicit trust in the integrity and quality of this information. This
financial data enters the information supply chain as manually processed data as company
quarterly and annual filings. An intense focus on outlier data is of great interest as a potential
compliance issue and as arbitrage opportunity for investment, also called alpha. Unfortunately,
distinguishing between poor quality and valid outlier data is difficult for computers and requires
manual screening. Given the vast amount of data it's also prone to human errors. We present a
case study, where we applied business rules driven information quality ratings to automatically
tag semantic data quality rank to each information element. Aggregated quality rank displays
outliers as hot spots on heat maps enabling greater transparency and insights.
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do not represent that it is accurate or complete. All third-party trademarks, service
marks and copyrights in this presentation belong to their respective owners.
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Objectives:

+ Contribute to the research on Information Quality in the area of

capital markets financial data

«» Describe challenges and opportunities

+ Describe a practice-oriented solution using semantic tagging of an

algorithmically assigned Data Quality Score as linked metadata

KD

« Present a case study for visualizing data quality based on semantic

ratings and displayed as heat maps for fast drill-down analysis.
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Data Quality - Challenges
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Financial Data is a Multi Dimensional Hypercube

Financial Information Set

Financial Report

Dimensions: Has
v

e Company Information Grouping

* Period v <

* Metric Has Has
e Currency

* As-Reported
* Forecasted
e Scale Has Has

« Audited i .,

Courtesy: Charlie Hoffman
http://xbrl.squarespace.com/xbrl-for-dummies/ Measure [ Value (Of FaCt) ]

'S
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Challenge 1: Data has little meaning without Context

Consider the spreadsheet (here). It takes The numbers in this column
relate to the 2003 financial

you only a moment to work out that the item Thios ands of eurns year

surrounded by the blue square is 16,000 in

Tangible Assets for the 2002/2003 financial

A | N8B | ¢ | D |

Balance sheet

at September 30, 2003 ¥

Mote 2003 2002
@JEI_]S/- £1,000s

year. You worked that out by synthesizing all

of the context that surrounds that blue square.

Now think about the way a computer might

. e
digest the contents of the blue square. (Fized assets)

) Imangibla assets 15 7.3 1.7

At best, the computer will know that the Cia:ngibla assej—g_.) 15.3

Investments 17 35 6.3

Number 16,000 appears at cell reference C8.

At worst, it will just know "16,000".

14 [4[¥/[»]sSheet1 ; Sheetk £ sheets 7 | 4|

XBRL allows systems to communicate the

entire context that a human needs to fully W are loaking ot Tangible assets are There is more information
understand a concept. “tangible azsetz " atype of fized assets. ahout this number in the
notes to the accounts.

Source: http://www.kpmg.com/xbrl/context.asp
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Challenge 2: Raw Data Quality Forces Manual Scrubbing

Research Analysts Work-flow

Acquire raw data, build models, develop forecasts, | \1anual
Manually Tag and upload financial Models to Process
proprietary databases
Search many databases, co-mingle and massage Manual
different data formats and then develop Comps Process
and Screens under severe time pressures
Develop and distribute analytics and Alpha insights Manual
to Buy-side clients, Traders and Investment Process
Bankers under business critical time pressures
1 H H 1 H ”
biggest frustration is the turnaround time . . .
Analyst at a top Wall Street firm Hel pl
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Challenge 3: Diversity of Semantics

View

Filers/Com pan ies | SEC Filings (10-/10Q) | [ Eamings / Call Reports |
Annual Reports.
Data Providers/
Sell-side Analysts Ratings stock
| consensus Estimates |
Buy-s ide | Screeners I Trading Strategies ]
| Comps I Back - Test ]
Analysts Portolo Consirucion

Long Tail View Long Tail of Data Organization
World of Accounting World of Analysts World of Investors
(GAAP) (industry Specific T

Wiki-Tagged !5 100 common

| Financial Metrics for

Additional 2,000 + unique
Financial Metrics for

Additional Unlimited, unstructured ‘localized"
synonyms for many Financial Metrics for

H i I

: " !

| i |

H i i

Data ! !« Financial Modeling 1}« compliance with country-specific regulators '

B g‘;‘:n“:essli‘::sem |« Valuation i1+ proprietary financial modeling frameworks !

H H B |+ Forecasts, 11« lack of any appropriate metrics in GAAP or '
| ' i

Ol’g anization 1+ Cash-flow 1+ Trading Strategies i1 readily available taxonomies, resuiting in — :

! ! 11 Line 6 Items on 10-K, MDA, and Footnotes i

: :

Process | : i 1
| f H
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Challenge 4: Quantity & Quality of Data (Cost & Time Issue)
Availability of Data for Institutional Investors

Historical Data Current Data Analysts Forecasted Data

0 0 I 5 (ot | (| (o | (][ s | [ s | >
LOW LOW
HIGH

(Sample representation of Data at different firms

Quantity Quality

Reference Data kA h kit sk irdrir
Company Fundamental Data % % ¥rir /e Jedk i oo
Historical Data %k J vr v i v v e

Sell-side Research Data kkkkvr  *kk kv
Hold-bin (unpublished) Data X kkkk  vriririric
Analyst Forecasted Data X %37 ir  Jodk it srir

As Reported Data kA Kk k7 dok ok i

Audited 10-K Data Kk ks ook sk o
UnAudited 10-Q Data K ¥rvrir ¥ Yeirir oo
Company Revised Data ki Jedirvoie
Low SectorData Frirsrits foiriric
/ Industry Data kYA At sk o sk o

Large Cap

Mid Cap

Economic Data %%kt d e

Analyst Adjusted Data okdirie dekodkokt

Small Cap v Consensus Data Yk krir  ded e
70,000 + Listed Companies Cross-Asset Class Data Kk k&7’ ki

on 40+ Exchanges Globally Fixed Income Data kK 7rvr  dedk ok v

Market/Trading Data k kdk kv vk ok %k v
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Challenge 5: Distinguishing Data Error from Alpha Opportunity?
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A Practice-Oriented Solution Using
Semantic Tagging For Data Quality Ranking
And

Heat Map Visualization
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ResearchPoint™
Excel, XBRL and Semantic Web (RDF) integrated

Member Authentication ohp Conit | Ganeste RIF | Marge Madsls | MOML Vierss | 7 saonomy: Thessus | <OML Anvest |
Franca Wode T sageg Lo Fosit | SelscCol Rl and Paiod
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) et o Pmilaeh fewm O Newdl Vew
Paggwond [T AL - £] - St {audited. ) . except per shars -
| ) A -} [
Doman sl 1 [ ] 12 Months Ended
2 income Statement (sufted_USD §)in Millons excapt par share dsts) __|Dec. 31,2007 Dsc 312006 Dac 31, 2005
3 e 5151 49,120 46,307
oo e AL o B Pt s i i T
Yoarust hevs s actve st connacton fo arch and deveiopment expenses 1305 1164 1073
tlarbcanh your pccOurd iGaties i et charges s
Feanan DAL S eEr 6 Purchas eu process research and developmant charge: I a;: . 552 . 5.12
2 50 s
[ oo J| cwes Js s : o @
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11 Sundry income - et 2 w7 Upload to Web
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Author Mode @ Eaiesiit v
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« Select Excel or XBRL file

« Select Taxonomy

« Tag, Review, Comment, Edit,

« Analyze, Chart, Share,
* Save as XBRL-Tagged-RDF in SQL Database
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ResearchPoint™

Visualization A Excel, XBRL and Semantic Web (RDF) integrated
Interactive Charts View

CE
ResearchPaint Demo

L T— AR T asdeas sssaees
y h From: = "
U M d nstesto: emted cract fectruchreg chrges o e
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Proof of Concept: Data Quality Heat Map Visualization
R EEEEEEEEEK

Dow for XBRL Conversion

Data
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Data Quality Rating Implementation
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Case Study: A day-in-the-life of a

Hedge Fund Manager
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Case Study: A day-in-the-life of a Hedge Fund Manager
As part of stock Analysis, Portfolio Managers and Analysts:

U Read company accounts

U Read Trade Magazines, & News Feeds
U Read Broker Research

U Industry Analysis

U Peer Comparison

QO Macro Drivers

Q Triggers: (What will cause change)

U Basic Financials

U Detailed Financials (Model)

This is a day-in/day-out cycle.
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Day-in/day-out cycle Trade Magazines

Company Accounts

2010 i 2
Financial Model &
&
&
L) ©
s, = &
%o h‘g :
> .
vz 1O
Read Trade Magazines,
‘-._:l & News Feeds
- - 8.
7 Ry,
€ 0,()
2%,
%,
uuuuuuuuu %, |

T camalieurs © @abemy

hulw [ flickr

News Feeds

Peer Comparison Quality = Mixed

v

Akhk wwa
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Guinness World Records, the global authority on record
breaking, today confirm that the Company XYZ product
is the Fastest-Selling Consumer Electronics Device.

The sales figures outstrip both the iPhone and the iPad
for the equivalent periods after launch.

March 2011
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Start Analysis:

So the Fund Manager
wants to look at a Model in
more detail.

At the Model stage, the
choice for a Fund Manager
is to build and maintain an
internal model, or reach out
to a favourite Sell-side
analyst(s) and obtain their

IateSt mOdeI- RitchViewer™ FinancePack Screen shots: Courtesy Colin Ritchie
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Analysis for Alpha:

To extract ‘alpha’ from the  cupum szoscommaconrmsnsgs
model, the Portfolio !
Manager needs to work
through many components
of the accounts being
presented.

In this example, we are
examining the Analysts’
supplied Discounted Cash
Flow Analysis.

A company’s value can be described as the sum of all future cash flows discounted back to today’s value.

Valuation = fcfY1/(1-dr) + fcfY2/(1-dr)*2 + ... + fcfYn/(1-dr)*n-1

where:
fcf = Free Cash Flow, and dr = Discount Rate
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Analysis (walk-thru-the-data):

v Model forecasts growth in revenue from
2009 to 2020.

v' Revenue growth rate is falling away from
double-digit in historic years to <2% by
2020.

v EBIT growing from 2010 to 2020; and as
importantly as a function of Sales Revenue.

v EBIT Margin (EBIT/Revenue) looks to be
fairly constant over the forecast years.

v' So far the data looks reasonable
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Analysis (walk-thru-the-data):

v Model shows Depreciation of Assets
growing (LHS), and

v As a function of Revenue (RHS line-chart)

Capex to Revenue however looks odd
as the model shows it taking until :)

2016 for the Capex spend to get ©
3,

back to 2009 levels — even though
Revenue is growing!
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Analysis (walk-thru-the-data):

v" Switching charts to depict Capex as a
percentage of Revenue, we see the model
is forecasting a step-down in future capex
— even though we know that Company XYZ
is investing to keep up with the competition.

v’ Typically this item is a function of the rate
the company is depreciating its assets
(Capex/Depn) or a rate against future
Revenue (Capex/Revenue)
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Drill-down
Analysis

Yet the Model has this data falling to zero in 2013.
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Quantifying the Problem and its Impact:

Earnings per Share (EPS)

Mean Estimate (11) | 2.56 2.76 Cy=

a
Standard Deviation () | 0.07 0.10 lu

For a company like Company XYZ, this item is probably less noticed than
an Industrial widget maker. A quick calculation shows a 6% impact on
valuation by having this number missing.

Now 6% may not appear much, but Finance Theory tells us that extracting
true Alpha for a stock like Company XYZ is difficult due to the breadth of
analyst's coverage.

If we take a group of 28 Analysts in the Market we find that the Coefficient
of Variation is only 2.7% for 2011. This means the 6% impact on valuation
is around double one standard deviation from the mean of Analysts
estimates.
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Visualizing Financial Information Quality Using Heat Maps and
Semantic Data Quality Rating System

Conpoldated Balance Sheet Stserent v’ Rather than walking

= M fmep g s D

through the Analysts
model, a slow and
tedious process, we
upload the Excel model
to ResearchPoint™ and
examine the quality of
the Balance Sheet via
semantic rated

Data Quality Heat Map.

¥

bs Ees. b5

Key finding: Quickly we find that the Balance Sheet is only forecast to 2013,
where as the Discounted Cash Flow relies on Data to 2020.
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Case Study Conclusion:
A day-in-the-life of a Hedge Fund Manager

Given this knowledge, the Fund Manager is left with several
choices —

a) Source a new model, or

b) rework the Working Capital component of the Discounted Cash
Flow extrapolating from Sales using Debtor Days, Creditor Days,
and Days Inventory.

In the case, the Fund Manager chose the later and discovered the
6% impact on valuation due to missing data.
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In Conclusion:
Automated Semantic Ratings Enables Next Level of Data Quality Visualization — Faster!

Historical Data Current Data Analysts Forecasted Data

4[2010][2011][2012][2013][2014][ 2015 || 2016 ]}

Low Low
HIGH
Large Cap

Mid Cap

(Sample representation of Data at different firms

Quantity Quality

Reference Data sk c  dodkir oo
Company Fundamental Data s % v vr ¥ Je sk v il
Historical Data k% vrir Y iriririr

Sell-side Research Data k%%t Yok k kit
Hold-bin (unpublished) Data Xk k& 5737 5c 57 e
Analyst Forecasted Data Kldeded kkdk

As Reported Data *kk kit Jodkoir

Audited 10-K Data Kk Kk kk  Fkk Kk ¢
UnAudited 10-Q Data K 7rrir/r  Jrirdr o
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