gehref analysis is exploratory
ESome data mining will be illustrated

=% Could have detected problems
— Due diligence could have uncovered fraud

— Provide warning of deterioration on mortgage
guality

ase Studies of Use of.Data to.
PEect Problems -

BVEdeiiPonz Scheme
Slvertgage Crisis




Viadoff Ponzi Scheme

Could his fraud have been detected?

Should his data have been analyzed to
verify that his returns were legitimate?

- dwnloaded from internet Jan, 2009

Tihis analysis motivated by Markopolis
testimony to congress




Too good to
be true!

Statistics for Different Assets

Return

[Name Std. Deviation | Skewness | Kurtosis

Balanced K 2.87%)|

2.55%|

70%|
4.39%)
4.31%|

3.39%]

-

of Time, NegativesReturns™

Pct
Negative
Return
Balanced

Lng
Bond
S&P 100
S&P 500




Minsand - Max

| Asset Minimum | Maximum
Balanced -11.6% 5.7%

Long
Bond -8.7% 11.4%

S&P 100 -14.6% 10.8%
Madoff -0.6% 3.3%

Benford’s: LLavvss

Digit  Proportion
30.1%
17.6%
12.5%
9.7%
7.9%
6.7%
5.8%
5.1%
4.6%

1
2
3
4
5
6
7
8
9

RAUETEly applied
LoNiEENSactions
PINBIa strong — -sa&Pl

5 - = Madoff

dicator of ) Benfords
fraud applied
to these

returns

L

123456789




VenefirCase;Study Conelusions™

SESipler araphs and descriptive statistics
couIdhave detected the scheme

Paiioallyzallfof them would have shown
fiat the Madoff data deviates significantly
rom statistical patterns for similar assets

The Mortgage Crisis

Could'simple descriptive statistics
have predicted the meltdown?

Descriptive Informationifrom.
HIVIIDA for Florida -

picant_Tnco
Loan_Amount_000s | me_000s

1773450 773

o
20652 1142
171.00] 750
16011
002
473308

004




-

off LoanJio Incem

Ratioof Loan Amount to Applicant’s Income

Loan to Value

2001 2002 2003 2004 2005 2006
Year

Data from Demyanyk and
Hemert, 2008

250

200

-
100 Awg Size of Loan

50

2001 2002 2003 2004 20052006 2007

Data from Demyanyk and
Hemert, 2008




30.0%

1 25.0%

1 20.0%

70.0% + 1 15.0%

| 65.0% 1 7T
— 1 50%

: : 0.0%

60.0%

2001 2002 2003 2004 2005 2006 2007

‘—o = Complete Documentation (%) Balloon Payment(%)

Data from Demyanyk and
Hemert, 2008

consistently higher loan to income ratios
compared to states not experiencing a
foreclosure problem

ations from Loan Portfelier s

fptive Statistics

epyme loans increased to

Balloon payments increased




SVertgage Fraud Analysis

Can data and models be used to
detect mortgage fraud?

gpplications processed by Interthinx’s
HaldEGUARD System

USes relevant external data

— Demographic, address data

— Combination of methods

=it identity of loan applicant? Is credit data
= accurate?

S Occupancy.

— Is applicant misrepresenting intent to occupy home?
® Income

— Is income accurately stated?




Overall Fraud Index

—

Property Value Fraud Index

PropVval
Identity

Occupancy

—— Empincome

Year/Quarter




Housing Data Trees

Could' data mining have been
used to predict subprime
meltdown?

SRVIDA Data

SANSE ZIP Foreclosure Needs Score
SSubprime component
&= Fereclosure component

— Disclosure component

http://www.housingpolicy.org/foreclosure-response.html

® Zip Code Demographic Data

—

ubprime, CHAIDNEE




AR

Independent Variable

Importance

Normalized
Importance

Denial Percent
Mean Denial Score
PctApprove
-|ZipCodePopulation
PctPropNot1-4Fam
Median Rate Spread
PInCom
HouseholdsPerZipcode
Mean LTV Ratio

.027
.027
.024
.020

.017
.016
.015
.014




Eharacteristics
Bt not result

approval)

Francis, L, “The Financial Crisis: An Actuary’s View”, in
Risk Management: The Current Financial Crisis, Lessons
Learned and Future Implications, 2008

BMASEeNesult calendar'year default rates are
IEuElAprimarily attributable to earlier
WEination years
isiikely that the 2007 default rates are
largely driven by conditions in earlier years

= This affects interpretation of tree results




pproval/Denial rate was an important variable for
joreciosure and subprime problems
Sis may be a lagged effect. Low approval rates in 2007 reflect
liecognition of foreclosure problem originating in prior years
Wihen loose undenwriting standards led to approval of risky
and/or fraudulent loans
Population and interest rate spread are additional
Important predictors of subprime problems

® [lean to income is an important predictor of foreclosures

——

ié Risk Data Collection Efforts




