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1 - Introduction

Regulatory and Accounting Analytics Group

We are a PricewaterhouseCoopers specialist team comprised of
150+ technology specialists globally. Our team are cross discipline
and cross industry, and mainly provide services to assurance,
regulatory, and forensic engagements.

Capabilities Credentials Industries
1. Data Mining 1. CPA, CISA, CIA Banking & Insurance
2. CAATSs 2. MCSD, MCDBA, Oracle Healthcare and Life
_ o DBA Science
3. Continuous Monitoring
_ o 3. CFA Law and Litigation
4. Forensic Investigation
) 4. CFE Retail and Consumer
5. Regulatory Analytics
5. MBA & PHD Technology
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1 - Introduction

Trend is a Continued Focus on Data Mining by Internal Audit

For the last three years (2007-2009), the top three areas of considered by
Internal Audit departments to need improvement, from a skillset perspective
were*;

1. Computer Assisted Audit Techniques
2. Data Analysis Tools — Statistical and Data Manipulation

3. Continuous Auditing

Results were consistent across size of respondent and industry, with the
above occupying values being in the top 5 in all sizes\industries.

* Based on Protiviti 2010 Survey

Analyzing Data to Increase Audit Efficiency October 25, 2011
PricewaterhouseCoopers Slide 5



1 - Introduction

What Software Tools are being used?

Although there is a focus on DM skill sets, the type of tools being used vary.
One third of respondents are not using Data Mining in any form.

QL

WS SP\P 850/0
P\C Gess 50/ [+]
5%

Do you use software for extraction and
analysis?

Exce!
Yes 63.0 % A6%
No 32.6 %
ACL
58%
Na 4.3 %
other
Source: Based on GAIN 2009 IT Benchmarking Survey
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2 — Data Mining Basics

What is Data Mining?

o Computer Assisted Audit Techniques (CAATS) are ways in which the
auditor may use a computerized information system to gather or assist in
gathering audit evidence

— Integrated Test Facility (ITF)

— System Control Audit Review File (SCARF)
— Snapshot

— Parallel Simulation

« Data Mining is a subset of CAATS, and is focused on testing and
monitoring of risk through the use of data analysis techniques.
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2 — Data Mining Basics

Data Analysis Techniques Pyramid

Data mining can be thought of in three distinct categories, based on the type of
guestion\risk you are addressing. In general terms:

When risk can be defined by an attribute and pattern, which is the majority of testing, data
querying is sufficient. Statistical techniques take precendence , when attributes are
known, but patterns are not. Knowledge Discovery and Data Mining are used when both
are not known.

KDD

Data Query
(ACL, SQL, IDEA, etc)
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2 — Data Mining Basics
AN

Data Querying AR, e

Data Querying is used when the auditor is seeking an answer to a specific
guestion or risk. This is used when both the attribute (a trait or value) and
pattern (relationship) is known. Questions such as:

* Do front office personnel have access to my GL?
 What percentage of my level 1 equity have zero\stale price?

* Does my position and balance system reconcile to my custodian(s)?

Example Tools
 ACL, IDEA, MS Excel, Access, RDBMS
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2 — Data Mining Basics

O\
Statistical Analysis 4R

Statistical analysis overlaps heavily with data querying, and is best used to
obtain information about the population. Using our previous metaphor, this is
used when the attribute (a trait or value) is known but when the pattern
(relationship) is not known or proven.

Questions such as:

* Is there a correlation of better price or better execution between trades
executed through X entity versus Y entity?

» Based on black scholes inputs, what positions are outliers based on
attributes those?

* Predicting and establishing thresholds and limits for capacity or trading
volume based on ANOVA (analysis of variance)

Example Tools

o« SAS, Matlab, RDBMS
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2 — Data Mining Basics

Knowledge Discovery and Data Mining é

KDD is used when neither the risk is known, but neither the attribute nor
pattern is known. Technically, KDD techniques use some form of machine or
automation to discover patterns within the data. It is the least mentioned in I1A
literature, and techniques designed are proprietary to the IA departments
using them.

Questions\Objectives such as:
 What are potentially fraudulent entries in my general ledger?
« ldentify duplicate payments to vendors with similar name and addresses
o |ldentify credit card transactions that pattern wise, have a high fraud rate
Example Tools
« IBM Data Miner, Clementine, TBD
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2 — Data Mining Basics

Key Benefits and Challenges for using Data Mining

Benefits

 Remove sampling risk by gaining audit
coverage overl00% of population

* Increase independence from Information
system functions (developers, technology
administration)

» Decreased cost over time due to reusability

* Provide real-time audit opinions

« Efficiently test certain assertions such as
completeness and accuracy

Analyzing Data to Increase Audit Efficiency
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Challenges

 First year costs can be higher than a manual
test

» Auditor needs a strong understanding of the
operation, financial or technology supporting
the data

» Perception by information providers that data
cannot be extracted or used.
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3 — Acquisition and Analysis Techniques

Data Acquisition — Acquiring Data

The data request, more than any other single factor, determine the success or
failure of a data mining test.

Before making the request, consider the following:

» Source — Report vs Database vs Extract
* Time period

 Format

» Size of Request

» Target Platform

» Confidentiality

« Control Total\Validation Reports

* Method of Transfer

Analyzing Data to Increase Audit Efficiency October 25, 2011
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3 — Acquisition and Analysis Techniques

Data Acquisition — Sample Request

Jowrnal Entry Review - Data Request Letter

From: Data Group / PricewaterthouseCoopers LLP

Subjact: Journal Entry Review

In an effort to assist our Financial Audit team in the audit of the organization’s Financial Statements, we
would like to ghisstha sntire population of joumal entrv data (both svstem and manual) from vour General
Ledger for te 12-month Period.

Please provide data in one of the fnllcm'BF (dBase), pipe delimitad text, fixed widthtext,
cottuma separatad values (CSV) with text qualifier, or ASCIIprint file. If other format(s) used, pleass

provide details on viewing and extracting of the data. Please ensure that the amount 15 not included as
exponential as the software used does not recognize exponential values, and if decimals are includead they
should be rounded to two decimal places.

Analyzing Data to Increase Audit Efficiency October 25, 2011
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3 — Acquisition and Analysis Techniques

Data Acquisition — Sample Request

In addition, please provide a response for the following regarding the organization’s General Ledger svstem:

eneral Ledger Svstem (1.2, Lawson, PeopleSoft, etc.):

Can a one sided journal entrv be postad within the General
Ledger:

Are there statistical accounts included in the General
Ledger and how do we identify them:

What 15 the numetrical account range for the Assets,
Liabilities, Equity, Revenue, and Expense account
mumbers within the General Ledger:

Can a Journal Entrv Number be rensed within the General
Ledger? If =0, what makes a JTownal Entry Number
unique (1.e. jouwrnal nmumber + location cods + date):

How can one identifv a jownal entrv that is automated vs.
manual:

Is there anv additional information we should kmow
regarding the General Ledger and our ability to perform
analvsis on the data requested:

Contact information of the IT person, if anv clarification is | Name:
needed: Phone:
Email:

Analyzing Data to Increase Audit Efficiency October 25, 2011
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3 — Acquisition and Analysis Techniques

Data Acquisition — Sample Request

In summary, we should recetve a total of five files:

alzvel) n:nntajmng a. f'= ds 1 ]:-.t'“lj abov&l01/01/07 through 12/31/07)

4y Record count'Control total, if a'v.'ai'.ah'.e.
3} General ledger roll up (mapping of accounts to the financial statement)

17 Journal =n1:r1=

October 25, 2011
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3 — Acquisition and Analysis Techniques

Data Acquisition — Plain Text - Common Formats

Generally, ASCII text is a universal common denominator for most systems*.
Basic options include:

e Fixed Width vs Delimited

o Text Qualifier

Delimited by pipe (]
"Cheng" | "Glenn" | " 200 Madi=on"|539.99

However, if the source system can target your analysis platform, then that
can save you time and effort

* Mainframe can present unique obstacles due to packed fields, and data conversion issues.

Analyzing Data to Increase Audit Efficiency October 25, 2011
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3 — Acquisition and Analysis Techniques

Data File Formats - Delimited

Special characters called delimiters are used to separate each field. Common characters are: comma, tab, semicolon, carat ("),
tilde (~), and pipe (). The character used as the delimiter cannot be in the data itself. Fields that were data type character in the
source system are often in quotes while numeric fields are not.

222991, "LAaMNCS', "$HL Q426" , "26504 7", 20040623 ,47102, "PRIMUS AUTOMOTIVEALAMNDROWER' , 31 .83,35. 01, "RADIATOR HoOSEY,1, "L, 350, "'M"
1222991, "LAaMkc, "S$HL Q426" , "26504 7Y, 20040623 ,47102, "PRIMUS AUTOMOTIVEASLANDROWER , 3.55,3.91, "FREIGHT CHARSE" .1, 'L ,=350, "'m"
1lozazz4a, "MmEC’”, "$MU 0527, Y'301 3258, 200405280,1 5895, "MERCEDES—-BEMNZ CREDITY,5.00,5.00, "SENSCORY .1, 'L, 350, T

1lozazsz4d, "MEC”, "$MU 0527, V"3 3258, 200405280,1 5825, "MERCEDES—-EBEMNZ CREDIT'Y,52.00,52.00, "SHOEY .1, 'L, 350, T

1lozazsz2g, "MEC”, "$MU 0527, Y3135, 200405280,1. 5825, "MERCEDES—EBEMNZ CREDITV,B85.00,85.00, "'DIsC,1, LY, 350, T

242F1La3, "HaAaMM", "HEaC 629", "Sa0l8a", 20040622, 31635, "HAMNM FIRAMNCIAL SERWICE CoORFP",20.00,24.00, "BATTERY ", L. 350

FF316elzZ, "EBMw' , "EKP 0316, "FO5324", 20040312, 399583, "BMw PICK URPY.,&6.09,F7.00, "valwES",1l,"L",350,"P"

FFE1lelzZ, "BMw', "HEKP 0316, "FO5324", 200403012, 399583, "BMw FPICK URPY,2.00,10.35, "HUBs",1,"L",350,"P"

Data File Formats — Fixed

Every field has a predetermined length. Fixed length files must be accompanied by a record layout indicating the start position
and length for each field. Headers and other information can be included in the data file as long as the detail lines are clearly
recognizable.

100100000001 ZO00g45A 11l /17 200411 17 2004 11EEARTIUS FES O u=sop ool = S22 .25 UsD
C1l00100000001 2005450 1117 200411, 17 2004 11EEARTUS FESO usop ooz H S2.25 UsD
C1001 00000176 ZO04FR 1215 200412 15 2004 12RLAMNCAST FEOS u=so ooz H 224 .41 a. G&a IS0
C1l0010000017F ZOO04=R 12 A15 200412 715 2004 1zR.LANCAST FEDS u=sop ool = 52 .75 .00 U=D
100100000177 ZO04=ZR 1215 200412 715 2004 1zZRLAMCAST FEDES u=op ooz H 2,775 .00 U=D
C1001 00000175 ZOoOo4FR 1215 200412 15 2004 12RLAMNCAST FEOS u=so ool = 47,222 .24 U=O
C1l001000001 7S Z004=2R 1z A15 200412 715 2004 1zR.LANCAST FEDS u=sop ooz H 47,223 .24 U=D
C100100000172 ZO04=ZR 1215 200412, 15 2004 1zZRLAMCAST FEDE u=op ool = 42 ,7Fls.. s U=sD
CA00100000°17 9 Z2O047R 12715 200412 15 20043 1Z2RLAMNCASST FEDOS usno ooz H 432, Fléa.ae UsO
100100000150 Z004=2R 12 A1S 200412 715 2004 1zR.LANCAST FEDS u=sop ool = 1s,305.25 U=D
C100100000224 200408 1221, 200412, 2120044 1ZRLAMCSAST FEOS u=op oz = 2,227 .00 UsD
CA00100000=224 Z2OoOogdaBE 12321 200412 21 2003 AIZRLAMNCASST FEOS usno ozs H S.040. 00 U=0O

Data File Formats — Flat/Report/Print

Also called a “print to unconverted text” or “report spooled to file ” or “an ascii report”. A flat file usually includes headers, footers,
page numbers, etc. The data in these files is often overlapping to the point that a special utility such as Monarch must be used to

et the data out MAMHEIM AUTO S TION
g . FRINT GEMERAL LEDGER TRIAL BALASKCE
DT Lot POSTIMG ~vESR= =004 FERIOD#: 0O
ol SO0

AT AT CT DESCRIFPTION w—T—O THIS “EaR w—T—DO LAST vEASR
1004 CHasEH IM EAaME — GE FacvROLL FaO. 20O 1s,521.13
1o00% CoasSH IM BEAME — DEFOSITOR™ 15,129 ,ce9 .01 El1,S574,594_ 54
1008 CaASH IM EAME — FPYMT TO COMSTGHORS 1z ,4=0,3S1 .02 — 20,595,531 .97 —
1007 CasSH IM BAME — GEM'L DISEURSEMERNT 2,=21,559.S=— 4,515 ., 57T . 40—
1010 CAaSH OM HAaMD 21, =400 ZE,S=E. 00

1,550,452 .71 16, 507 , 556 . 66
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3 — Acquisition and Analysis Techniques

Data Acquisition — Sample Data Extract

Intelligent Field

1 lll:I 1 2II:I 1 ? I:I 1 4II:I 1 EII:I EII:I 1 ?II:I L 1 gll:I 1 l I;I I:I 1
1BE400775 O =D HONE 0 H H Tek [DIS.&HY LIUSDZHD TEL]. HDSAPI warning [JEHTIE.
2 4601783 0 USD HONE 0 H N Tek [DTS.ANY LIUSDSHD.TEL]. MDSAPI warning [JPMTIE_
31846106 1 EUR HONE 0 H ] Tek [PB.ANY IDAY RFJPEUEE . contrib]. MDSAPI warning
41848512 1 EUR HONE 0 H N Tek [PB. ANY IDAY RFJPEUBE contrib]. MDSAPI warning
C 1848514 1 GEP HONE 0 H ] Tek [PB.ANY. IDAY RFJPUKEE contrib]., MDSAPI warning
6 1848515 1 GEP HONE 0 H N Tek [PB. ANY IDAY RFJPUKBE contrib]. MDSAPI warning
7 1848526 1 JPY HONE 0 H ] Tek [PB.ANY. IDAY RFJPJPBE contrib]., MDSAPI warning
8 1848527 1 UsSD HONE 0 H N Tek [PB. ANY IDAY RFJPUSEE contrib]. MDSAPI warning
91848528 1 USD HONE 0 H N Tek [PB.ANY. IDAY RFJPUSBE contrib]. MDSAPI warning

10 1848533 1 UsSD HONE 0 H H Hark Price I= Zero 0 0 0 0

11 2419935 1 USD HONE 0 H ] Tek [IDH_RDF.ANY .DDNF.N], MDSAPI warning [JFMTIBE_SI
12 3601214 1 UsSD HONE 0 H N Tek [IDH_RDF ANY CH N]. MDSAPI warning [JPMTIB_STAT
13 3624642 1 USD HONE 0 H N Tek [IDH_RDF.ANY AFRE.N]. MDSAPI warning [JPMTIE_SI
14 35085780 1 UsSD HOWE 0 5 5 0K 1.050000 0 0 1.0c
1c 13058 2 USD HONE 0 H N Tek [IDN_EDF.ANY . TDS. 4], MDSAPI warning [JPMTIB_ST2
16 18474 2 UsSD HONE 0 5 5 0K 38 660000 38 580000 38 £80000

17 2413802 2 USD HONE 0 = = QK 1.050000 1.000000 1.050000

15 3414050 2 UsSD HOWE 0 5 5 874 1.300000 1.250000 1.310000

19 23414286 2 UsD HONE 0 S S 0K 36.110000 36.100000 36.170000

20 3414306 2 UsSD HONE 0 H N Tek [IDH_RDF.ANY BL. 4], MDSAPI warning [JPMTIE STAT
21 3433238 2 USD HOWE 0 S S 0K 11.120000 11.020000 11.150000

22 3433616 2 USD HONE 0 = = QK 4 520000 4.420000 4 550000
233441943 2 UsSD HONE 0 5 5 0K 0460000 0450000 0.460000

24 3451328 2 USD HONE 0 H N Tek [IDH_RDF.ANY . JPI_pa.a], MDSAPI warning [JEMTIE_
25 3451606 2 UsSD HOWE 0 = S 8)7% 0.510000 0.510000 0.540000

26 3455051 2 USD HONE 0 S S QK & .B50000 &.B50000 £.890000

27 3460499 2 UsSD HONE 0 = = 8)’4 1.850000 1.830000 1.870000

28 3463611 2 UsD HONE 0 S S 0K 0.900000 0.820000 0.940000

29 3463919 2 UsSD HONE 0 = = 8)’4 3.500000 3.480000 3.510000

30 3480344 2 USD HOWE 0 S S 0K 118.990000 118 950000 119 060000
31 3505176 2 USD HONE 0 = H Out 0Of Tolerance (0.1) [ 2.142 ¢ 3.75 ¢ 2.618 ] 3. 7¢C
32 3505182 2 UsSD HONE 0 5 5 0K 4 250000 4150000 4300000

33 3518981 2 USD HONE 0 H N Tek [IDH_RDF.ANY ERSO.4]. MDSAPI warning [JEPMTIBE_SIT
34 3667993 2 UsSD HOWE 0 = 5 8)7% 0140000 0.130000 0.140000

35 3672604 2 USD HONE 0 S H Out 0f Tolerance (0.1) [ 0.261 ¢ 0.23 ¢ 0.319 ] 0.2z
36 673261 2 UsSD HONE 0 = 5 8)%4 20.020000 20.010000 20.070000

37 3675836 2 USD HOWE 0 S S 0K 7.810000 7760000 7.820000

38 3676350 2 UsSD HONE 0 = = Stale Price IDN RDF ANY GVP.4 5. 480000 5. 4C
39 3678422 2 USD HOWE 0 S S 0K 2.930000 2.920000 3.940000

40 2678901 2 USD HONE 0 = = QK 9.960000 9.870000 9.980000

41 3678991 2 UsD HOWE 0 5 5 0K 6.290000 6.290000 6.310000

Analyzing Data to Increase Audit Efficiency October 25, 2011
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3 — Acquisition and Analysis Techniques

Data Acquisition — Sample Report — Structured Data

PARTICIPANT : et THE DEPOSITORY TRUST COMPANY
X FPARTICIPANMT POSITION STATEMEWMT -- 12,/31/09 o
GE2500 10 7 GPFDREGSSOLSTIC  BE- 16117m 13 1 WTSCHTER11Z014 BE+

CHILLS - COD W/T DEPOSIT
LAST ACTIVE 10/15/08
ACCOUNT SUMMARY -

SDFS EQUITY - CLOSING BALAMCES

(o10) HETOTAL MW 7,000

05873K 11 §  WwWTSBALLYORZ114
CHILLS - COD W/T DEPOSIT
LAST ACTIVE 12/18/09

BE+

ACCOUNT SUMMARY - 5DF% EQUITY - CLOSING BALAMCES

£010) HHTOTAL MW 4,667

05873K 20 7 BALLY TOTAL FIT BE+
CHILLS - COD W/T DEPOSIT
LAST ACTIVE 12/18,09

ACCOUNT SUMMARY - SDFZ EQUITY - CLOZING BALAMCES

R WL AT A W Tomd s

Analyzing Data to Increase Audit Efficiency
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CHILLS - COD W/T DEPOSIT
LAST ACTIVE 12/09/09

ACTOUNT SUMMARY -

(0100

16117M 30 5 CHARTERCOMMUNIC
CHILLS - COD W/T DEPOSIT
LAST ACTIVE 12/18/09

BE+

ACTOUNT SUMMARY - SDFS EQUITY

{0100
718681 10 4  CORE-MARK HLDG CO.
LAST ACTIVE 12/31/00

ACCOUNT SUMMARY - SDFS EQUITY

(o107

SDFS EQUITY -

HUTOTAL*¥

HUTOTAL¥H

PAGE 1

CLOSING BALAMCES

46,736

CLOSING BALANCES

166,447

CLOSING BALAMNCES

HUTOTAL ¥

723



3 — Acquisition and Analysis Techniques

Data Acquisition - Monarch

Monarch is Windows-based ‘Report Mining’ software that easily extracts data
from existing reports produced by any information system, along with easy
data analysis, graphing, and exporting of data to other applications such as
Excel and Access.” (monarch.datawatch.com)

Monarch template: used to extract fields from a report. Monarch
provides four template types:

1 - Detall

2 - Append (similar to Header in ACL)
3 - Footer

4 - Page Header

Monarch Trap: Combination of the templates below can be saved as a
single Trap that can be reused on a similar file.

Analyzing Data to Increase Audit Efficiency October 25, 2011
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3 — Acquisition and Analysis Techniques

Data Acquisition — Acquiring Data

Other considerations:

— Repeatability of tests — structure extract to be repeatable

— Impact on production environment, especially transaction systems

— Effort required to obtain data

— Accessing read-only version of production

Analyzing Data to Increase Audit Efficiency October 25, 2011
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3 — Acquisition and Analysis Techniques

Data Analysis— Analysis Techniques

Data Mining provides a means of adjusting the auditors initial approach and
react to findings real time.

Basic Steps

We will use ACL as an example, but can be replicated with almost all analysis
and Database tools.

o Statistics \ Profiling

e Stratification

e Summarization

e Pivot Tables & OLAP
« Sampling

Analyzing Data to Increase Audit Efficiency October 25, 2011
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3 — Acquisition and Analysis Techniques

Data Analysis— Analysis Techniques

The STATISTICS command generates simple descriptive statistics for
numeric fields and date fields.

Tools = Analyze - Statistics

Command Log |'__| rEllg
‘Lng File j e -
I@ STATISTICS OH Amount Paid Date TO SCREEN NUMEER 5

Fi=ld : Amount
IIamber Total Ayverage
Pogitive : 1,945 34,258,835.62 17, 586.67
Zeros B o
Megative : a o.00 O. o0
Totals B 1,245 34,258 ,835.62 17, 586.67
Ahs Walue: 34,255,835.62
Ranoge H 150,364 N2
Highest : 150,28L5.00 142,145.00 129, 005,00 121,837.78 117,740.00
Lowest : 0.91 0.921 17.4% 27.50 27.50
Field : Paid Date
IMmber Total Avreage
Pogitive @ 1,932 T3, 456,453 D1/726 /2004
Zerod : 1l
Mecqative ] ] Ln]
Totals=s H 1,945 T35,4356, 453 N3/s18 520035
bz Value: 73,358,183
Rarcoge 3 35,175
Highest T N7ANASENNG NTAN7 2004 N7 N222NMd N3Nz 2nnda N7 N 2nna
Lowast r
< | >
Analyzing Data to Increase Audit Efficiency October 25, 2011
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3 — Acquisition and Analysis Techniques

Data Analysis— Analysis Techniques

The SUMMARIZE function is very similar to the GROUP BY clause in a SQL

statement. It aggregates a value, by a designated field.

Tools = Data =2 Summari ze

Command Log

|Log File - <

lE SUMMARIZE ON State City ACCUMUOLATE Amount TO ICEEEN PEESORT
Presorting data

Page ... 1 07192004 11:14:2=2
Produced with ACL by: PricewaterhouseCoopers
St Citwy Amount COUNT
Ci EUREE&L Q, 700, a0 1
Ci TRVINE S50,320.00 3
Ci LO3 ANGELES 15z ,250.00 4
Ci RIVERSIDE 56,900, 00 3
Ch S4WNTH ANL 47 ,550.00 =
CO BOULDER 56,650, 00 3
CO FI' COLLINS 15,400, 00 1
CT MNEW HAVEN =27 ,500.00 1
CT NORWALE 94,390, 00 =
CT SHELTON S,215.00 1
CT STRATFORD 155 ,910.00 10
CT WEST HALVEN 11,3855.00 1
CT WOLCOTT S,000.00 1

C WazZHINGTON L5869, 332,00 39

E DOVER 1, 100,00 1

E NEWARE SJ,655.00 1

E WILMINGTOR 224,505, 00 1a
FL CLEARWATER 155 ,975.00 =1
FL DEERFIELD EEALACH 14,490, 00 1
FL FEERN PARE 4z ,490. 00 3
FL JACESONVILLE la,750.00 1
FL MIAMT g9,295.00 4
FL OQOCOEE 15,930.00 2
< |

|4

Analyzing Data to Increase Audit Efficiency
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3 — Acquisition and Analysis Techniques

Data Analysis— Analysis Techniques

The CLASSIFY command is very similar to the SUMMARIZE command, but
can be used to summarize data on one key field only. It can, however
accumulate many numeric fields, just like SUMMARIZE.

Tools = Data = dassify

_ Classify
521
@ C
il <<
Page ... 07/19/2004 10:55:09
Produced with ACL by: PricewaterhouseCoopers
] 5t E
ca
| 4] co
cT
ol
= =
FL
e on
.
i o
ot
e} b
& b
e
@ T
Y b
@ o
bt
L] c
hH
T
hre =
v L
\_ =
MY
State
CLASESIFY OM State ACCUMULATE Amount TO GRAPH

October 25, 2011
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3 — Acquisition and Analysis Techniques

Data Analysis— Analysis Techniques

The STRATIFY command summarizes numeric fields into specified intervals
(or buckets), and accumulates one or more numeric fields for each interval.

Conmnand Logo

Log File —l S

]
. =

(=13

B STATISTICS ON Amount TO SCREEN

i Command: (Prior to Stratification)

Field =AML

Iamber Total
Positciwve Z51 139 . 653,355
Zeros = ]
MMegartis e = [m] 0. 00
Tuals Z51 133,555,355
At Wl e 1359 559,535
Farnge H 2S5T.03
IIiglic =t s S05.14 900,29 D0S.20 SD0.10 954,15
LOwesT =T Z.05 Z.068 =215 H5.97 11.05

@ STRATIFY ON Lmoumt MAL] MIM1L TO SCREEIT
===l Graphable Data =3:5:

Page ... 1
Prodoiaced with &ACL bw:
=== STFRATIFY ower Z2.05-> 983_.14 ===

FPricewaterhouselCoopers

> Mindimuam snconterescd was Z.o05

= Maximuam smcountersed was 935590 12
IS TIOTTET COUMT - = H ——I=

Z2.05 —>= 10OoO.7E A0 14, 2= 14. =23
100. 76 - 19916 =1 T T .TF
129,417 —>= Z9=.17 1= =R (=R )
292,12 —>= ZOa.22 =5 S.90% =2.90%
J95.8089 —>= 4395.59 =7 .ol S.o0l%
A5, 50 —>= 53430 =5 1z, a6% 1=2.4a5%
594,31 —>= &3935_.01 =0 1o.&a&3% 10.585%
FRE.NE —= Tl .72 =5 .1 A. 193
TR .FE == AC9n-4as SR 1=2.81=% T2.F71%=
S90.4939 —= 9A59_.14 p=d Q.=25% 9.=25%

=gl Lud.uds 1Lug. ud%x =

- |

jei=01 g
ZO77F1l.
17=04a.
2725 .
Zo7P0o .
Zd519.
Zasg74a.
SETEN .
SRARN9 .
Z57T17T .

L ¥ u I

OS/ /232005

=] u]
91
£z
Lo
=
|0
20
PR
na
(=1

dd

1<z

ArTreragre
297 .12

a.o0
23T .12

11:30

Command:

STRATIFY ON:

Amount

MAX:
Max1
(output from STATISTICS)

MIN:
Minl
(outputffrom STATISTICS)

-

Y
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3 — Acquisition and Analysis Techniques

Data Analysis— Analysis Techniques

The AGE command is used to produce aged summaries of the input data file.

Numeric fields can be accumulated for each age interval.

Command Log

Tool s > Anal yze -> Age

Log File

-l %

I acE om Paid Dare CUTOFF 20040630 INTERVAL 0,30,680,590,120,10000 ACCUMULATE Amount TO GRAPH
<< Graphable Diata »>>-

Page ...

Paid_Date

u]

o -
a0 -
&0 -
o0 =

(= 10,000

1

Z9
59
59
119

120 -» 10,000

COUNT

10
439
40
38
78
1717
18

Produced with ACL by: PricewaterhouseCoopers
<<< AGE ower 0-> 10,000 ===
Frr» Minimum encountered was -3
=xx Maximum encountered was 38,167

E—

0.51%
Z.5E%
2.05%
1.95%
4, 00%
85.14%
0.52%

1948 100.00%

o

100.

Lo I R T S )

-G9%

6l%
g1%
05%

T2%
.28%
.64%

o0

07419752004 10:46:12

Amount

306,342, 02
1,237,969, 75
619,061, 00
701,363, 57
1,959,201.14
29,215,176.32
219,7z1.82

34,258,535.62

[ |
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3 — Acquisition and Analysis Techniques

Data Analysis— Analysis Techniques

Working with Multiple Data Sets

Performing a JOIN between two files in ACL is very similar to performing a JOIN between two tables using a
SQL Statement, or a basic viookup in Microsoft Excel. The ultimate goal is identifying overlapping and missing
data between two data sets.

ACL Join Type SQL Join Type
MATCH Inner Join
PRIMARY Left Outer Join
SECONDARY Right Outer Join
PRIMARY
Il '
SECONDARY Full Outer Join
UNMATCHED tﬁ{tegalster Join (with <>
Analyzing Data to Increase Audit Efficiency October 25, 2011
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3 — Acquisition and Analysis Techniques

Data Analysis— Analysis Techniques

Regression Analysis — Swaptions

In general, it is used to model a response variable (Y) as a function of one or more driver variables. There are
two types, which is determined by the number of driver variables. A model using a single variable is called
“Simple Linear Regression while more than variable is called “Multiple Linear Regression Analysis”

Pw( Predicts - Multiple Regression Analysis Software

Preparer: SuperDave

Client: Sample

Period Ended: 12/31/°2000

Miodel Tj,-‘pE:' Crosz Sectional ;I P

Transformation N R _—

Dependent Independent ‘v ef D\ oI I I I N\

Varigble Name YAl D\ Price) \_Rate  Rem lfe Und ife Curve J/ AV Notional or

Ohzervation Description 1 \

[ ——— . e =
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3 — Acquisition and Analysis Techniques

Data Analysis— Analysis Techniques

Regression Analysis

A, THE REGEESSION MODEL

Number of Ohservations:

Cross Sectional - Levels Base 12
Variable to be explained: Price Pradiction 0
ERegression Confidence

Descriptor Variable Transformation Coefficient t-Statistic Level

Constant 912978 -3641 9ol

Rate 231482 33.061 9904
Eem_life 1.33% 0945 65%

Und life 23.333 11.285 9904

Curve -25.352 -0.578 43%

The t-statistic measures the siatistical significance of an mdividual regression cogfficient. Benchmark: t-statistic of

absolute value of 2 or better.

B: MEASUERES OF EXPANATORY POWER AND PRECISION

E-zquared value 28%
Adjsted B-squared value 28%%
E-statiztic at 32.9%% Confidence level T18.34

As g benchmark, the adiusted R-sguared should be the principal focus, and the closer the value iz to I, the better the

model explaing the variable of biterest The Fostatistic tests the overall descriptive powsr of the regression modsl

Modsls with less than 93% level of confidencs for the F-Siatistic showld be reconsidersd

Aggrezate Begression Estimate (Equals Fecorded Amount) for 72 Base Model Observations 25,358
A mavamata A shiatrad Braniciom far 77 Baca Madal Miheamrafiane: 154
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3 — Acquisition and Analysis Techniques

Data Analysis— Analysis Techniques

Regression Analysis

BasePeriod Estimated and Recorded Amounts 1 of 2
Praparad for Sampls
Brzparad bv

Parined Frdia

rdea

= Becorded — Extimaed = Low Bound —— — High Bomnd

October 25, 2011

Analyzing Data to Increase Audit Efficiency
Slide 35

PricewaterhouseCoopers






4 — Software and Tools

Data Mining Tools and Software for I1A

Tool Type Learning Scalable CCM Use
Curve Suite (H/M/L)

Microsoft Excel
ACL

IDEA

SAS

MS Access

RDBS (Oracle,
MSSQL, etc)

Crystal Reports

4th Generation
Programming
Language

Clementine\
Enterprise Miner

Analyzing Data to Increase Audit Efficiency

PricewaterhouseCoopers

Spreadsheet
Analysis Tool
Analysis Tool
Analysis Tool
Database

Database
Reporting
Programming

Language

Analysis Tool

Varies
Beginnen\inter
Intermediate
High
Beginnen\inter

Intermediate

Beginner
High

High

Medium
Medium
Low
Low
High

NA

Low

Medium

Yes
Yes
Yes
NA
NA

NA
NA

NA

I T r r T

<
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4 — Software and Tools

Cases \ Examples

Social Network Fraud Vote Testing

Overview

A major Social Network Website , donates $25 million dollars to charities who receive the most votes from the user base. Prizes
range between $2.5 mn dollars and $50,000 dollars Larger charities were excluded (i.e. American Cancer Society) since this was

meant to help small charities grow and gain access to capital that they would normally have trouble attaining. Any charity could be
nominated, and so long as they received enough vote count.

As a side effect, organized members of society (globally) began attempting to influence the voting process. This included:

1) Organizing voters in third world countries to create profiles and vote for a certain charity
2) Electronic bots to automate voter registration and voting
3) [Censored]

Key Topics

a) What would be your approach?

Analyzing Data to Increase Audit Efficiency October 25, 2011
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4 — Software and Tools

Cases \ Examples

Social Network Fraud Vote Testing

Zocial Network _ 1D | DATE CHARITY_HAZH CHARITT_EIN SN_RATING ZH_IP w'H_UZERE| BROYEER_ZTRING
TO232E733 2010-06-14 29:00:42 -0700 | 54337 ASF T 2abdb0SF b2 A6 e 685 H MANLIE0D High TTEANTINS 35475 Mazilla!4.0 [compatible; PZSIE T.0; Windows MNT 5.4, Trident4.0; GTEE.S;
TIEEE5T404 2010-06-14 21:00:14 -0700 | Fa03dTEA4eeZS50A4NEZSIBAFLE] SHE05306 High T5.115.93.76 262434 ] Mozillal 4.0 [compatible; MEIE §.0; Windows NT 6.0; Trident/4.0; SLECH;
SO2ESTRAE 2010-06-14 21:00:16 -0700 | S33453FAFaSFEEad e SAZ0AGTZ0L1E]) TEASTTEST ol zdium 13133737101 1335434 | Moailla/5.0 [wWindows, L Windaws NT 5.1; en-LIE] rel.31.3) Gecked 20100
TEETITA0ED 2010-06-14 21:00:15 -0T00 | F455ASFFNEASES0AZE426TIOTE | 10556T1S High 105755776107 253573) Mogillat 4.0 [compatible; MEIE T.0; AOL 3.0; Windows NT £.0; WO'We4,1
Frasszesss 2010-06-14 21:00:13 -0700 | 82607444 420262504551 Z2dF54] A054TTAQ0 High TT3.T3L36.TTS S33306) Mogilla/ 4.0 [compatible; MEIE §.0; Windows NT 6.0; Trident/4.0; NET C
TEAES45TTT 2010-06-14 214:00:20 -0700 | T06bESFACZfbE4 44 cEEADE a1 A003FE5230 High EE.SE.33.65 310773 [ Mazilla!4.0 [compatible; PZSIE 5.0; Windows NT 6.1, WOMWES,; Trident/d
T.00001E+14 2010-06-14 21:00:21 -0700 | S254 ¢a55TAbadedTZ eaeb 0144 49 1415377504 High B3ATT.T55.13T 2| Maoaillatd.0 [compatible; PMZIE 5.0; Windows NT 6.0; Trident/d.0; GTEG.Z
TI2EAI2E82 2010-06-14 24:00:25 -0700 | BIT35.d24 3584502 AFSE.d ASFE2] SATALO4TO Pl edium eSS A5E5E2 | Mozillat 5.0 [Macinkosh; L Intel Blac 05 X106 en-UIE; rel 8.2.3] Geckali
TERS6E523E 2010-06-14 21:00:25 -0T00 | 16431424 1effeT4bd0Ibec 2 A 14a ) ANG4ES435 High BE.T3.I0.7T 5455235 | Moaillat 4.0 [compatible; PMSIE 5.0; Windows NT 6.0; Trident/d.0; GTEG.Z
ITET44 2010-06-14 29:00:40 -0700 | 23772 dF210FF A B TINSATIZ AR A] AE4ZEEAED High ITTIEATETH 2113145 | Maailla! 5.0 [Macinkazh; U Intel Mae 0F 2010_5_5; an-uz] Apple'w cbKitiS
S202537Ta 2010-06-14 21:00:46 -0T00 | AFQOQea TIFFdOZFE0:36 IbbFEI63b ABDAETIH High B3 TTET85.7T0 115696 | Mogillat 5.0 [Macinkesh; W; Intel Mac 0F X A0_5_5; en-UE) Apple'w' cbKit!
TOISTO002E 2010-06-14 21:00:50 -0700 | ObIGE 34612 A2 Te TZHZ6I45234] F4175353T Wl edium T5ATE.TT.7T0 1303235 | Mogilla/d.0 [compatible; MEIE 5.0; Windows NT 6.1; WDwWEd,; Trident/d.l
T.O000SE+14 2010-06-14 290108 -0700 | Zd0ASS0024 FA135FTa58 94737 S00136134 Low 137360173 S72[ Meaailla! 5.0 [Windows; L Windows NT 5.1, en-LE; el 3.2.3] Gecko/20100
TSEEI00T30 2010-06-14 210111 -0700 SAGAGLEAFIESa0 AQTELES0AS 0] TIOTEAASS High TLT35I01L.35 1071645 | Mogillad 5.0 [Macintosh; U PPC Mac 03 X 10,5 en-UE; ril.3.2.5] Geckoli
Fooorazs 2010-06-14 21:01:11 -0700 E13ZAEd 158 AB0EaBTEADAFET | ADS04STIS High A7.E5.105.33 2523051 | Moailla/5.0 [Macinkash; U Inkel Mac O X 1008 en-UE; recl 3.2.3] Geckoli
Thann04TE 2010-06-14 24:04:47 -0700 | I2TEIBS50EZFfeald T430TE. 2333 331314503 High E3.T33.TE6.133 2446336 | Mogilla!5.0 [Macintosh; L Intel Mac 02 X 10.5; en-UE; recl.3.2] Geckold20
T235373254 2010-06-14 21:01:26 -0700 | beefd FdbTIA043A A1 AASZEA R T] ABTTESEE0 High BE.75.133.101 02653 | Mogaillad 5.0 [Windows; L, Windows NT B.1; en-UE; recl.3.2.5] Gecko!2010
Feasasnaes 2010-06-14 29:01:23 -0700 | 358455 TIE14FFTET0E5545100A] TEOTODISS High 13907311 1355015 | Mogilla/5.0 [MWindows, L MWindows NT 51; en-UE; rel.8.2.3) Gecked20100
SOS2TET4E 2010-06-14 2101431 0700 | BaSZ25 24 FAATe 24224 dic AT S 153356145 High TTOLEE0135 153575 | Meaillat 5.0 [Macinkoszh; U Intel Mac 0F 21067 en-uz] Applew cbKitl's
T.00001E+14 2010-06-14 210137 -0700 | 54337 ASFTZabdb)SfbZ A6 eeb5Ge] IAN41603 Low 5. 77.66.155 35351 Mogillad 5.0 [wWindows; L, Windows NT 6.0; en-LE) Apple'WebKit!333.16 |
TIT4A00256 12TE13237.433340 TAdTEaAAZdEdEdE0S4ZTIEE A0 ADSSI044 4 High TEETTOTRTE 2053425 [ Moailla/5.0 [Macintosh; U Intel Mac 03 X 10.4; en-UE; recl 3.2.4) Geckoli
T2EE5560T 12TENS23T.4TESA0 cb04 4efEFBFSAZOFDITIIZAATZ0a] ATOO4E00A High 1543747375 177542 | Mogillad 5.0 [Windows, U, Windows NT 6.0; en-UZ]) Apple'webKit!3335.4 1
TE+14 12TE13242.157060 ABEFEZEEI4ETAI0085 b a4 A05Ta| 411835134 ol zdium 1058768703 361453 | Meaailla! 4.0 [compatible; PZSIE T.0; Windows NT 5.1; WET CLR 1.1.4322)
TITI634976 12758115242.4 51730 0AOETIZ4efdaalbb ACTZ4FEIGAT| 441007 3TE High TEEI05. 133,133 455655 | Mogillat 5.0 [Macintesh; W Intel Mac 0F X A0_E_4; en-uz] Apple'w'cbKit!s
TTEOTITS44 12781524 3. 503630 Z0F04aSEFF0ST0Z020Edd FIS0S5H A5 A AEALT High TEE 105733135 433024 | Mogillad 5.0 [Macintesh; U Inkel Mac 02 X 10_6_4; en-us] Apple'webKit!s
TOS46T0E30 12TEN3245. 312610 074 B2 AATIEA AFEFAETaFIFd 1 21| BEOSTOSTS High E3.T1TTE.ES ATEETE | Meazillal4.0 [compatible; PZSIE 7.0; AOL 8.5 AQLEuild 4337155, Window:
T.00001E+14 12TE1524 1241060 ZbaddibAbOaSdebdeS4 030 4af 5 A0S410435 Low TE.TTA.TI0156 260530 Mogilla/ 4.0 [compatible; MEIE 7.0; wWindows NT 5.1; Trident'4.0; GTEE.S,
S4ESS5RA4 12TEN3247. 3358680 AbESaabZERSATEAFZTEbE0e0Fd4 BE1Z0EATE High TEOZATETES 1245027 | Moailla/5.0 [Windows, L Windows MNT 5.1, en-UE; rel.3.2.6] Gecked20100
ST3400354 1278115245.526730 d4Aad50F 352 06FSTAS043TTA AD4501654 High TTTES.TET.TOG 1851565 | Mozilla/ 4.0 [compatible; MEIE 7.0; A0L 3.0; Windows NT 5.1; [R11.5]; .NE
T2455TI044 12781324 3.6567340 23154282 de TI61Z20T2234 3 0F 5B S10664 311 Ml edium A6118.765.730 TFI5T | Maoailla!5.0 [iPad; U; CPU 0E 32 like Mac 02 X, en-us] Apple'w ebKit!33
SOTETSIO0T 12TEN3243. 302360 454bTESASZFEAINZTIATTI4L38 T G4053TI5L High EETTTIS5.ETY 1374223 | Mozilla/4.0 [compatible; ME2IE 7.0; Windows NT B.0; W0%WE4; Trident/d.
TE43307033 12TEn32s.a10a20 SfdaAdifdabSfbfedebeAd ESF4EEF | BATEES46T High T5.TT0.50.35 &73237| Moazillat 4.0 [compatible; PMSIE 5.0; Windows NT 6.0; Trident!d.0; Fun'w'el
T430TS5544 12TEN3251.502030 ASZEE0234Z45FEE.5R A440030s | ABODSSISET High 1510373313 ES0021] Maailla! 4.0 [compatible; PZSIE T.0; Windows NT 6.0; GTEE.S, ZLCCH; ME
TE+14 127E113251.330610 Offaa2365a1bd bleddAfdeDdaidSg AD14E61577 Pl edium EATTEAI0ASS 335683 Mogilla/5.0 [iPad; L CPU OE 32 like Mac 02 X en-uz] Apple'w cbKit!S3
TE+14 12TENBE0S. 264520 23154252 de TIB120T22343:0F SbY S10664 31 Fledium BA.775.2.107 18532 | Moazillat 4.0 [compatible; FSIE T.0; Windows NT 5.1; Trident?4.0; NET CL
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4 — Software and Tools

Cases \ Examples

Independent Price Testing

Overview

To independently validate tier 1 equity prices with prices from a real time feed system and a batch pricing system on an EOD
basis. Three sources are available:

(1) Reuters EIJ — Request-response pricing available from Reuters
(2) Bloomberg - End of day batch file of all equities at close

(3) Positions and Balances System - File containing firm positions and prices.

Key Topics
a) How would a request-response mechanism affect your analytics?
b) What are the general steps you would need to execute this?

¢) What tool would be ideal for this? How would you do it?

Analyzing Data to Increase Audit Efficiency October 25, 2011
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4 — Software and Tools

Cases \ Examples

Independent Price Testing

7
ION BDFANY MSFT.W, BID. ASK. HST CLOSE. TRDPRC 1 |
/I ION_RDF.ANY EMMWY, BID, ASK, HST_CLOSE, TRDPRC 1
ION_RDF.ANY SBUX.W, BID, ASK, HST_CLOSE, TRDPRC_1
ION_RDF.ANY MGAW, BID, ASK, HST_CLOSE, TRDPRC_1
ION_RDF.ANY.QCOMWY, BID, ASK, HST_CLOSE, TRDPRC_1

IDM_RDF ANY ALL W, BID, ASK, HST_CLOSE, TRDPRC_1
\ IDN_RDF ANY NVLS.W. BID, ASK, HST_CLOSE, TRDPRC_1

ION_RDF.ANY.GYMB.WY, BID, ASK, HST_CLOSE, TRDPRC_1
ION_RDF.ANY TEVAW, BID, ASK, HST_CLOSE, TRDPRC_1
ION_RDF ANY DRIV, BID, ASK, HST_CLOSE, TRDPRC_1

Pricing Files By Region Pricimg by CUSIP

and Product

1 @=) MATCH

Analyzing Data to Increase Audit Efficiency October 25, 2011
PricewaterhouseCoopers Slide 42



4 — Software and Tools

Cases \ Examples

Independent Price Testing

-

Stock Record
Security ID

4 Client Data Bloomberg Data

; SEDOL  CUSIP Price Position ~ Market value securities 1 bbprice bbcountry BBcount ~ Markey Value Difference
bl US2107953083 2220527 210795308 17.92 7524 134,830 | CAL 17.92 | US 0 0
Til US2473617023 NULL 247361702 11.38 17479 198,911 | DAL 11.38 | US 0 0

Analyzing Data to Increase Audit Efficiency October 25, 2011
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4 — Software and Tools

Cases \ Examples

DTCC Custodial Position Testing

Overview

To independently validate firm positions with balances at DTCC at EOD. Perform this on a real-time basis, on demand, without
knowledge or impacting operations and technology teams.

(1) DTCC API BAL- Dally positions file provided by DTCC, through FTP

(2) Positions and Balances System - A batch end of day file that provides prices per ticker

Key Topics
a) The DTCC API BAL is a standard output file, and is not a data file. What techniques could you use to parse this file?
b) How would you automate the retrieval? Would ACL be able to do this?

c¢) Would you expect the total positions to tie?
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4 — Software and Tools

Cases \ Examples

PARTICIPANT: X THE DEPOSITORY TRUST  COMPAMY
HHX PARTICIPANT POSITIOM STATEMENMT -- 12/31/08 A,
582550 10 7 GPFDREGSSOLSTIC BE- 16117m 13 1 WTSCHTERLL3O014 EE+

CHILLS - COD W/T DEPOSIT
LAST ACTIVE 10/15/08
ACCOUNT SUMMARY -

SDFS EQUITY - CLOSING BALANCES

(o1o) WHTOT ALY 7,000

05873k 11 ©  WTSBALLYOB3114 BE+
CHILLS - COD w/T DEPOSIT
LAST ACTIVE 12/18,/09
ACCOUNT SUMMARY -

SDFS EQUITY - CLOSING BALANCES

CHILLS - COD W/T DEPOSIT
LAST ACTIVE 12/09/09

ACCOUNT SUMMARY - SDFS EQUITY

(o1

16117M 30 5 CHARTERCOMMUMIC BE+
CHILLS - COD W/T DEPOSIT
LAST ACTIVE 12/18/09

ACCOUNT SUMMARY - SDFS EQUITY

(o1o) WHTOT ALY 4,667

05873K 20 7 BALLY ToTAL FIT BE+
CHILLS - COD w/T DEPOSIT
LAST ACTIVE 12/18,/09

ACCOUNT SUMMARY - SDFS EQUITY - CLOSIMNG BALAMCES

At ATy T A bl S oM

Analyzing Data to Increase Audit Efficiency
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(o1

218681 10 4  CORE-MARK HLDG CO.
LAST ACTIVE 12/31,/09

ACCOUNT SUMMARY - SDFS EQUITY

(o1o)

HETQTAL W™

HETQTAL W™

WETQTALMH

PAGE 1

CLOSING BALANCES

46,736

CLOSING BALANCES

166,447

CLOSING BALANCES

723
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4 — Software and Tools

Cases \ Examples

DTCC Custodian Testing

—

#loivoracletproducth10. 2. 0halient_Lhper 145, 8. 3%bin

# @Britle: parse_DT( 1

# Bdesc:  parse DTG for CUSIP and ToTAL and write to db
# @auth: Tom Daniels

# @Bdate: 02,702,710

use DBI;
Use DED: ioDBEC,

#Finitialize db wvars

fserver = U0’
$database = 'Ok _09°;
fuser = 'MAMNCOK

#connect to db
tdsn "DEI:00BC:Driver={30L Server};server=%server;batabasze=%database;uid=%fuid;";
$dbh DEI->connect ($dsn) or die("Error connecting to database: $database");

#create tahle

$thl_name = 'DTC_187';

ttabhle_desc = "CREATE TAELE %thl_name (CUSIP warchar(2), AMOUNT float)';
$=th = $dbh->prepare($table_desc);

Analyzing Data to Increase Audit Efficiency October 25, 2011
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4 — Software and Tools

Cases \ Examples

DTCC Custodian Testing

\

#hagin ;1:|ar"s1r‘|g DT > report r"ECDr"DiS
T

fdatafti
Frum_recs =
frum_Tines = 0,
t=tate = 0;
Fousip = mU

Crooe_ 20091231 txt’

G9le C=DTCx0

Frum_lines++;

@yars = splitys /., %_0;

#identity new record dn report by cusip

ifcsstate eq o) 1

AfCiscusipC@varsin L

$custip = %wars[2]. %wars[3]. $wars[4];
t=tate = 1;

#insert walues dnto db

$=sth = $dbh->prepara$=gll;
t=sth-rexecute;

Analyzing Data to Increase Audit Efficiency
PricewaterhouseCoopers

LL;
EEH(DTC $datafﬁ1ej or die C("Could not open file: $datafile~n'D:
W

#we fTound a cusip and now are looking for a total

T 2lsif (%=state eq 13 {
Afcstotalindex = dsTotal(®warsaa 1
$total = 0O;
FDP($1—$tDta1Index+l FA<c00; B 4++0
AT CFwars[$i] —— (mrC?=. %0220
$total = $wvars[$1]

} ¥
Fremowe Commas to dnsert as int into dhb
frtotal =— s, 00;
f=tate = 0;
ERUm_recs++;
#Fprint output'CUSIP = $cusiphnERNETOTAL

frtotal~rn~\n'';

$=sg1 = "IMSERT IMTO $tbhl_name waLues '"

From an effort
perspective, this
program took
about 3 hours to
write. Monarch
Is an alternative
to code, which
provides a GUI
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4 — Software and Tools

Cases \ Examples

DTCC Custodian Testing \ Continuous Monitoring

A% roll up dtc guantities obtained from = %/
drop table #DTC_x0x

select CUSIP_mumber, sSUM{Share_cuantity) as QTy
TNt #DTC

from dbo. DTC_ > _APIBAL

group by CUSIP_mMumber

A% compare rolled =< quantities to xxx report from DTC and return breaks */
SELECT dl.cCusIip, dj.cusIP_mumber, dl.amouwT, dj.qTy, (dj.qQTv-dl.amMOoUNT) as DIFF

FROM #DTC_»¢ d]

IMMER J0IM dbo.DTC_wxx dl

oW di.cusIP_mMumber = dl.CUsIF
WHERE dj.oTy - dl.AMOUNT <= O

A% confirm a1l cusips 1isted in the »xx file are in the xxx report */

select % from #DTC =
where CUSIFP_Mumber not n {select CUSIP from dbo.DTC_xxx)

Analyzing Data to Increase Audit Efficiency October 25, 2011
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4 — Software and Tools

Cases \ Examples

Other Than Temporary Impairment\Underwater Analysis

Overview

To identify securities that are considered impaired. Impairment is defined when a security has been underwater (below book) by a
threshold percentage for more 25% than a consecutive 9 months period. This is a simple concept, but actually difficult for many
RDBMS developers. You have a single source file

(1) Security Position with Book Price and Market Value— Daily positions file provided by DTCC, through FTP

Key Topics

a) For RDBMS experienced individuals how would you code this?
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4 — Software and Tools

Cases \ Examples

Other Than Temporary Impairment\Underwater Analysis

S /- 5= )

OTTI —in this client, stated that from an accounting standpoint that a security, if it was under book value by
more than 25% for at least 9 months consecutive, then it should be booked as impairment.

Cusip Date (month)Book Market % of Book Value
00139#118 1] 100 72 072 <
00139#118 2 100 71 071 « S——— No easy way to
00139#118 3 100 70 0.7 compare that two
00139#118 4 100 60 0.6
00139#118 5 100 54 0.54 months are both
00139#118 6 100 52 0.52 <750
00139#118 7 100 30 0.3 underwater ( _75A)
00139#118 8 100 50 0.5 and consecutive)
00139#118 9 100 40 0.4
00139#118 10 100 10 0.4
00139#118 11 100 10 0.4
00139#118 12 100 20 0.2
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4 — Software and Tools

Cases \ Examples

Other Than Temporary Impairment\Underwater Analysis

Cusip Date (month)Book Market % change

00139#118 1 100 72 0.72)

00139#118 2 100 71 0.71] Use code to go row
00139#118 3 100 70 0.7

00139#118 4 100 60 0.6 by row to create
00139#118 5 100 54 0.54 the below field.
00139#118 6 100 52 0.52) . .
001394118 7 100 30 03 This is inefficient
00139#118 8 100 50 0.5 and SlOW, however
00139#118 9 100 40 0.4

00139#118 10 100 10, 0.1

00139#118 11 100 10, 0.1

00139#118 12 100 20 0.2

A sequence of 9
consecutive 1's

means an OTTI. 111101110000000000011111
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4 — Software and Tools

Cases \ Examples

FINRA OATS Reporting

“FINRA member firms are required to develop a means for electronically capturing and
reporting to OATS specific data elements related to the handling or execution of orders,
including recording all times of these events in hours, minutes, and seconds, and to
synchronize their business clocks.” — FINRA Order Audit Trail System

k r Y

e e——————
r
Finra
.''"""ll-----l-"""."| Report
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4 — Software and Tools

Cases \ Examples

FINRA OATS Reporting — Continuous Auditing

Results Owverview for 8/9/2010

Total Cluster Server Population 5,988,022
Total FINRA Reported Population 5,426 552
(1) Total Matched 6.340.060 " 90.7%
(2) Total in Cluster, not in FINRA 25187 0.0%
(3) Total in FORE, not in Cluster " 0.0%
Category Description Trade Count {C)
Total in Cluster, not in FINRA 2.818
Total Explained 2,814
1,408
1,020
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