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INTRODUCTION

» Question: How would you identify a specific transaction
pattern for one particular SNAP recipient from among
hundreds of millions of SNAP EBT card transactions with
the following parameters?

» Minimum of two transactions in a rolling, five-minute
period

» Same vendor
» Transactions must total an even dollar amount

» Cumulative transaction amount must not equal total
EBT balance
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Source: PA No. 15-04 A Performance Audit of Data Analytics Techniques to Detect SNAP Abuse, OSA 45-46 (January 5, 2016).



INTRODUCTION

» Overview of data analytics and improper payments
» Introduction to available data analytics tools

» Examination and examples of core data analytics
techniques
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Data Analytics

» Data analytics is the process by which large amounts of
data are reviewed to discover anomalies, patterns,
commonalities, or other user-defined metrics to facilitate
increased compliance, greater efficiency, or additional
understanding of a particular government program.




Improper Payments: Definition

» What makes a payment “improper’?
» Criteria: What does applicable law, rule, or policy say?



Improper Payments: Indicators

Where do you begin?




Improper Payments: FREQUENCY

Totals across rolling periods of time
Example: Rapid successive SNAP EBT transactions

1 12:00  $10.00
2 12:01 $5.00
3 12:07  $3.00
4 12:09 $10.00
5 12:10  $1.00
6 12:14 $6.00
7 12:35 $5.00




Improper Payments: FREQUENCY
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Improper Payments: FREQUENCY

Totals across rolling periods of time
Example: Rapid successive SNAP EBT transactions

12:00  $10.00 —
12:01 $5.00 ____
12:07  $3.00 —
12:09 $10.00 — $20.00
12:10  $1.00 »$17.00
12:14 $6.00 —

—

12:35 $5.00

— $15.00

»$7.00
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Improper Payments: LOCATION

» Example: Out-of-state SNAP EBT transactions

» 636 SNAP recipients spent almost $1.4 million while
using their EBT card exclusively outside of Utah for 6
consecutive months or longer

Source: PA No. 15-04 A Performance Audit of Data Analytics Techniques to Detect SNAP Abuse, OSA 21-22 (January 5, 2016).
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Source: PA No. 15-04 A Performance Audit of Data Analytics Techniques to Detect SNAP Abuse, OSA 21-22 (January 5, 2016).
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Improper Payments: LOCATION

» Result:

» Little Rock, Arkansas recipient charged with 17 counts
of fraud

Source: Workforce Services Helps to Bring Down Multi-State Fraudster, Utah Department of Workforce Services (June 30; 2016).



Improper Payments: AMOUNT

» Example: Even dollar SNAP EBT transactions

» Investigations unit inadvertently limited algorithm to
detect only even dollar transactions that were
multiples of 10 (e.g., $50, $60, etc.)

» What about transactions made in rapid succession at
the same vendor that total to an even dollar amount?

Source: PA No. 15-04 A Performance Audit of Data Analytics Techniques to Detect SNAP Abuse, OSA 53 (January 5, 2016).



Improper Payments: DATES

» Too early or too late?

» Example:

» Utah Medicaid paid for a prescription written 215 days
after a prescriber’s death

215 Days

A
[ |

| .

I I
Prescriber Rx Written
Death Date Date

Source: PA No. 16-02 A Performance Audit of Medicaid Prescription Drug Controls, OSA 9-10 (August 17, 2016).




Improper Payments: ELIGIBILITY

» Example: Unauthorized vendors

» Utah Medicaid paid for (1) prescriptions written by
unassigned prescribers and (2) prescriptions dispensed
at unassigned pharmacies

Source: PA No. 16-02 A Performance Audit of Medicaid Prescription Drug Controls, OSA 35 (August 17, 2016).



Improper Payments: ELIGIBILITY
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Improper Payments: ELIGIBILITY

» Unauthorized vendors

» Example:

» S for Rx written by (1) sanctioned & (2) unenrolled
prescribers

Prescriber A

Prescriber B > ‘ Medicaid Recipient

Prescriber C ‘/

Source: PA No. 16-02 A Performance Audit of Medicaid Prescription Drug Controls, OSA 23 (August 17, 2016).




Improper Payments: ELIGIBILITY

» Unauthorized vendors

» Example:

» S for Rx written by (1) sanctioned & (2) unenrolled
prescribers

Sanctioned Prescriber A

Prescriber B > ‘ Medicaid Recipient

Prescriber C ‘/

Source: PA No. 16-02 A Performance Audit of Medicaid Prescription Drug Controls, OSA 23 (August 17, 2016).




Improper Payments: ELIGIBILITY

» Unauthorized vendors

» Example:

» S for Rx written by (1) sanctioned & (2) unenrolled
prescribers

Sanctioned Prescriber A

Unenrolled Prescriber B > ‘ Medicaid Recipient

Prescriber C ‘/

Source: PA No. 16-02 A Performance Audit of Medicaid Prescription Drug Controls, OSA 23 (August 17, 2016).




Improper Payments: ELIGIBILITY

» Unauthorized vendors

» Example:

» S for Rx written by (1) sanctioned & (2) unenrolled
prescribers

Sanctioned Prescriber A

Unenrolled Prescriber B > ‘ Medicaid Recipient

Authorized Prescriber C ‘/

Source: PA No. 16-02 A Performance Audit of Medicaid Prescription Drug Controls, OSA 23 (August 17, 2016).




Improper Payments: CONTRACTS

» Contractual terms and conditions
» Example: Corporate Tax Incentive Awards

Company B’s Performance

Minimum Required Jobs—- S8 _ _ - — - _. Minimum Required Wage

Health benefits added

New Average
Jobs Wages

Source: PA No. 14-03 A Performance Audit of GOED’s Corporate Incentives Program, OSA 18-19 (October 14, 2014).




Improper Payments: CONTRACTS

» Contractual terms and conditions
» Example: Corporate Tax Incentive Awards

Company B’s Performance

Minimum Required JobS = - = = = = = — .Minimum Required Wage
New Average
Jobs Wages

Source: PA No. 14-03 A Performance Audit of GOED’s Corporate Incentives Program, OSA 18-19 (October 14, 2014).




Improper Payments: CONTRACTS

» Contractual terms and conditions
» Example: Corporate Tax Incentive Awards

» Inappropriate tax incentive award payment despite
failure to meet required contractual conditions

» Result: H.B. 129 passed 96-0

Source: PA No. 14-03 A Performance Audit of GOED’s Corporate Incentives Program, OSA 18-19 (October 14, 2014).



Improper Payments: PROCUREMENT

» Purchasing laws and rules
» Example: Related-party transactions

» Does a common individual fill official roles with both
the contracting entity and the vendor?




Improper Payments: PROCUREMENT

» Purchasing laws and rules
» Example: Split purchases

» Data summaries by vendor (and date?)
» Example: Bid collusion

Projects
A B C DEF GH I J K L

Vendor 1
Vendor 2
Vendor 3

Source: Visualizing Fraud Patterns: Exposing the Hidden Threats, NASACT Webinar (March 26, 2015).




Improper Payments: PROCUREMENT

» Purchasing laws and rules
» Example: Split purchases

» Data summaries by vendor (and date?)
» Example: Bid collusion

Projects
A B C DEF GH I J K L

Vendor 1
Vendor 2
Vendor 3

Source: Visualizing Fraud Patterns: Exposing the Hidden Threats, NASACT Webinar (March 26, 2015).




Improper Payments: DOCUMENTATION

» Discrepancies/errors/missing information?

> Example° Doctored credit card statements

Receipt Date Statement Date | Transaction | Amount__

04/13
B 04/13
C 06/25

Source: PA No. 16-01 A Performance Audit of Utah Communications Authority Financial Management and Transparency, OSA 16-17 (May 18, 201

04/31
04/13

06825
"

The Home Depot
America’s Best Vaule
Crystal Inn Cedar

$144.67
$111.58
$83.48

/




Improper Payments: DOCUMENTATION

» Discrepancies/errors/missing information?

> Example° Doctored credit card statements

Receipt Date Statement Date | Transaction | Amount__

04/13 04/31 The Home Depot $144.67
B 04/13 04/13 America’s Best Vaule $111.58
C 06/25 06825 Crystal Inn Cedar 83.48
N Y » y,

» $1.2 million embezzlement = 27-month prison sentence

Source: PA No. 16-01 A Performance Audit of Utah Communications Authority Financial Management and Transparency, OSA 16-17 (May 18, 201



Improper Payments: RECAP

» Don’t forget to account for multiple indicators!
» Frequency + amount
» Location + date
» Eligibility + documentation

Source: PA No. 16-01 A Performance Audit of Utah Communications Authority Financial Management and Transparency, OSA 16-17 (May 18, 201



vailable Tools

Source: Photo by Todd Quackenbush on Unsplash.




Available Tools: Open Source




Available Tools: Licensed Software
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Available Tools: Considerations

» Price (e.g., open source vs. licensed software)
» Programming ability (e.g., point-and-click vs. running scripts)
» Visualization (e.g., geographic plotting)
» Data Type (e.g., PDF, CSV, Excel)
» Text fields
» Volume
» Speed
» Automation
» Test Type (e.g., statistical sampling vs. entire universe)




Techniques: Preliminary Considerations

Data analytics is both a science and an art. The key is
thinking about data in new ways.




Techniques: Preliminary Considerations

» Understanding the data
» Type codes (e.g., final payment, reversed, etc.)
» Data dictionaries




Techniques: Preliminary Considerations

» Data cleanliness
» Is related data standardized across related tables?

_ Number/Numeric Text/String

Date Field 42370.00 1/1/2016 January 1, 2016




Techniques: Preliminary Considerations

» Data cleanliness
» Is related data standardized across related tables?

_ Number/Numeric m Text/String

Date Field 42370.00 1/1/2016 January 1, 2016

User ID 42114 4/20/2015 114




Techniques: Preliminary Considerations

» Data cleanliness
» Leading or trailing spaces?

Name _______|Date ___JAmount ____

Robert Jones 1/1/2016 $5.00
Robert JonesO 1/1/2016 $5.00
ORobert Jones 1/1/2016 $5.00




Techniques: Preliminary Considerations

» Applicable criteria
» Federal & state laws/regulations
» Internal policies

» Audit objectives



Techniques: Benford’s Law

» “Leveraging Data Analytics in Audits and Investigations”
(August 2016)

» Jamie Ralls, CFE, ACDA (Oregon Audits Division)

» https://www.regonline.com/custimages/290000/29914
4/2016/Aug 11 Data Analytics.pdf



https://www.regonline.com/custImages/290000/299144/2016/Aug_11_Data_Analytics.pdf

Techniques: Benford’s Law

Figure 1—Benford's Law Distribution Leading Digit
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Source: Understanding and Applying Benford’s Law, IT Audit Basics, ISACA Journal, Vol. 3, 2011 (available at:
https://www.isaca.org/Journal/archives/2011/Volume-3/Pages/Understanding-and-Applying-Benfords-Law.aspx)




Techniques: Sort Data

» Purpose:
» Prepare data for some other data manipulation




Techniques: Sort Data

1

1

A 3/2/16 $10.00
B 3/4/16 $20.00
C 3/6/16 $5.00

A 3/8/16 $30.00
A 3/8/16 $25.00
B 3/21/16 $10.00




Techniques: Sort Data

Not provided  SXXXXXXXX
Not applicable  SXXXXXXXX
Not provided  SXXXXXXXX
Not applicable  SXXXXXXXX
Not applicable  SXXXXXXXX
Not provided  SXXXXXXXX
ABC, Inc. SXXXXXXXX
XYZ, LLC. SXXXXXXXX v

— & M m O 0O ™ >




Techniques: Filter/Extract Data

» Purposes:
» ldentify specific data points
» Create subsets




Techniques: Filter/Extract Data

Criteria: Amount > 10

3/2/16 $10.00
3/4/16 == $20.00
3/6/16 $5.00

3/8/16 == $30.00

3/8/16 === $25.00
3/21/16 $10.00

©® > >0 W >




Techniques: Filter/Extract Data

A 3/2/16 $10.00
B 3/4/16 $20.00
C 3/6/16 $5.00

A 3/8/16 $30.00
A 3/8/16 $25.00
B 3/21/16 $10.00

Criteria: Amount > 10




Techniques: Summarize Data

» Purposes:
» ldentify specific data
» Combine databases




Techniques: Summarize Data

Name  pate  Amomt | A 5000

A $30.00
3/8/16 $25.00 Mean

B 15.00
3/21/16  $10.00 » >

C $5.00

A 3/2/16 $5.00 » B $30.00

B 3/4/16 $20.00 C $5.00

C 3/6/16 $5.00

A 3/8/16 $30.00 -
A

B




Techniques: Summarize Data

O
Name  Date  Amount | Name  Date Amount

A 3/2/16 $5.00 A 3/2/16 $5.00
B 3/4/16 $20.00 A 3/8/16 $55.00
C 3/6/16 $5.00 » B 3/4/16 $20.00
A 3/8/16 $30.00 B 3/21/16 $10.00
A 3/8/16 $25.00 C 3/6/16 $5.00
B 3/21/16 $10.00




Techniques: Summarize Data

oo su
\ \

A 3/2/16 $5.00 A 3/2/16 $5.00
B 3/4/16 $20.00 ‘ ‘
C 3/6/16 $5.00 3/4/16 $20.00

3/6/16

$5.00




Techniques: Summarize Data

Name ___[SSN____|Address _
X 7

» Y 1

yA 1

Louisiana Department of Labor
* Hurricane Katrina

» Address 450 miles away from NOLA
* 51 total debit cards requested
« 27-month jail sentence

Source: Visualizing Fraud Patterns: Exposing the Hidden Threats,
NASACT Webinar (March 26, 2015).

— T O Mm99 N w >
O 00 N O U1 A W N =~
X X X X X X N < X



Techniques: Merge/Join Data

» Purpose: Consolidate data
» Important Consideration: One to many? One to one?




Techniques: Merge/Join Data (One to One)

Table 1: Items Sold Table 2: Quantity Sold

Name ___|Date __litem Name | Date | Quantity

A 3/2/16 Chair > A 3/2/16

A 3/8/16 Desk ¥ A 3/3/16 15

B 3/4/16 Sofa \ A 3/9/16 6

B 3/21/16 Printer ¢ B 3/4/16 8

C 3/6/16 Lamp \ B 3/22/16 5
C 3/6/16 4



Techniques: Merge/Join Data (One to One)

Name ________ |Date ____ltem —

A 3/2/16 Chair

A 3/8/16 Desk - R
B 3/4/16 Sofa 8

B 3/21/16 Printer - 8
C 3/6/16 Lamp 4



Techniques: Merge/Join Data (One to Many)

Table 1: Sales Team Table 2: Items Sold

Name | Title Name | Date __|ltem

A Staff > 3/2/16 Chair
B Supervisor \
C Manager

3/3/16 Desk
3/8/16 Sofa
3/4/16 Printer
3/21/16 Lamp
3/6/16 Chair

N T ™ > > >



Techniques: Merge/Join Data (One to Many)

Table 1: Sales Team Table 2: Items Sold

Name | Title Name | Date __|ltem

A Staff 3/2/16 Chair
B Supervisor 3/3/16 Desk
C Manager 3/8/16 Sofa

3/4/16 Printer
3/21/16 Lamp
3/6/16 Chair

N T ™ > > >



Techniques: Merge/Join Data (One to One)

Name  [Title |Date |ltem
A Staff 3/2/16 Chair

A Staff 3/3/16 Desk

A Staff 3/8/16 Sofa

B Supervisor 3/4/16 Printer

B Supervisor 3/21/16 Lamp

C Manager 3/6/16 Chair




Techniques: Append Data

» Purposes:
» Consolidate data

» Combine databases




Techniques: Append Data

Table 1: 2016 Table 2: 2017

Name __|Date | Amount _ Name | Date | Quantity _

3/2/16 $10.00 5/2/17 $15.00
3/8/16 $30.00 5/8/17 $3.00
3/8/16 $25.00 6/8/17 $5.00
3/4/16 $20.00 6/4/17 $34.00
3/21/16  $10.00 7/21/17  $18.00
3/6/16 $5.00 8/6/17 $53.00

O T ™ > > >
O O ™ > > >



Table 1: 2016

Name __|Date | Amount _
3/2/16 $10.00
3/8/16 $30.00
3/8/16 $25.00
3/4/16 $20.00
3/21/16  $10.00
3/6/16 $5.00

Table 2: 2017 t

Name | Date | Quantity _

5/2/17 $15.00
5/8/17 $3.00
6/8/17 $5.00
6/4/17 $34.00
7/21/17  $18.00
8/6/17 $53.00

O O ™ > > >

O T ™ > > >




2016 & 2017

Name __|Date | Amount _

A 3/2/16 $10.00
A 3/8/16 $30.00
A 3/8/16 $25.00
B 3/4/16 $20.00
B 3/21/16  $10.00
C 3/6/16 $5.00
Name | Date | Quantity _
A 5/2/17 $15.00
A 5/8/17 $3.00
A 6/8/17 $5.00
B 6/4/17 $34.00
B 7/21/17  $18.00
C 8/6/17 $53.00




Techniques: Text Field Analysis

O |~ ||| w4

Pt | ot [ ok | ok [k |k | b |k |k |k [k
[=RY=Ri-- RS N R R RN =

Accident Number
CHIO1LAOS7
CHIO1LAOB1
LAXO01LACGS
MIADTLADSS
ANCO1LAC2E
NYCO11AQ072
CHIO1LAOBO
DENOTLAO3S
FTW0O1LAO4S
IADO1LAQ22
FTWO1LAO4E
LAXO11A073
LAX01LAOGY
MIAOTLAOSS
DENO1LAO39
FTWO1LAOB
LAXO1FACTO
SEACQTLAQ3S
IADO1LAOZ3
1ADO1LADZ4

Event Date
01,/01,/2001
01,/01,2001
01,/01,/2001
01,/02/2001
01,/03/2001
01,/03/2001
01,/04,/2001
01,/04,/2001
01,/04,2001
01,/04,/2001
01,/05/2001
01,/05/2001
01,/05/2001
01,/05/2001
01,/06/2001
01,/06/2001
01,/06/2001
01,/06/2001
01,/07,/2001
01,/07,/2001

Investigation Type
Accident
Accident
Accident
Accident
Accident
Incident
Accident
Accident
Accident
Accident
Accident
Incident
Accident
Accident
Accident
Accident
Accident
Accident
Accident
Accident

Location
Linceln, IL
Part Huron, MI
Placerville, CA
Naples, FL
Atmautluak, AK
Covington, KY
Sioux Falls, SD
Eden, UT
BRISTOW, QK
Schenectady, NY
DEL RIO, TX
Honolulu, HI
Livermore, CA
Cleveland, TN
Spanish Fork, UT
Pine Bluff, AR

San Luis Obispo,..

EASTSOUND, WA

LINCOLN PARK, ...

Concord, MNH

Country
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States

Source: Photo by Dominik Kollau on Unsplash.

Latitude  Longitude  Airport Code

. * 3LC
. * PHN
26,15° N B1.78°W APF

60.87° M 162.28°W 442

. * FSD
41.30°N 111.82°W NONE
3514 N 0 9643°W 3F7
42.85° N 73.03°W SCH

30.00°N | 100.00°W MNONE

37687 N 121.82°W LVK

4018 N 111.70°W

. - SBP
. = NO7
4320°N | 71.50°W CON

Airport Name
Linceln Airport
5t. Clair County Int'l
Private
Naples Municipal
Atmautluak

JOE FOSS FIELD
Farm Field

Jones Memaorial
SCHENECTADY CC...

‘Wardlaw White Ran...

Livermere Municipal

San Luis Cbispo

LINCOLM PARK

Concord Muni Airp...

Injury Severity
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Incident
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Incident
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Fatal(2)
Mon-Fatal
Mon-Fatal
Mon-Fatal

Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal
Fatal
Mon-Fatal
Mon-Fatal
Mon-Fatal

Aircraft Damage Registration Number

Substantial
Substantial
Destroyed
Substantial
Substantial
Minor
Substantial
Substantial
Substantial
Substantial
Substantial

Substantial
Destroyed
Destroyed
Substantial
Destroyed
Substantial
Substantial
Substantial

N73TW0
MN2184N
MO4LW
MN45CF
MN19771
MN933CA
N7275P
MN26HY
MNE8472
M4351L
MN43373
MNATOEY
MB163M
N112EC
M108ES
MNE984E
MN383CA
MN1703D
NEI9LP
M54931

Cessna
Moconey
Wallace
Beech
Cessna
Bombardier
Cessna
Aviat
Ceszna
Learjet
Cessna
Boeing
Cessna
Hiller
Cessna
Cessna
Cessna
Cessna
Ceszna

Cessna

Make




Marrative Cause
The pilet's failurefo maintain directional contrel on the runway, Factors relating to this accident were the aborted takeoff attempt, the pilot's improper in-flight planni...
TNe pilct failed tyf maintain directional contrel of the airplane and the runway selected resulted in a tailwind condition. Factors asscciated with the accident were the g..
The Twuweotthe student pilot to maintain adequate ground clearance while hovering.
The failure of the pilot to obtain assistance from the FBO in the form of 2 marshaller and failure of the pilet to maintain clearance resulting in the cn-ground cellision w...
The pilet's failure to maintain a proper glidepath during final approach. A factor associated with the accident was soft terrain,

Missing exhaust nozzle bolts fer undetermined reasons. A factor was inadequate maintenance inspection of the affected area.
Aircraft directional control not being maintained by the student pilot during the takecff roll. Factors to the accident were the snow bank and the student pilet's lack of..
the pilct's failure to maintain aircraft contrel during a landing attempt. A contributing factor was his failure to check the snow conditions in the field before the flight.
The pilcet's inadequate compensation for the crosswind conditions, which resulted in the airplane striking a snow bank during the landing flareftouchdown, A factor wa..,
The pilet's improper trim setting, which resulted in a runway ocverrun and impact with a fence,

The pilct's inadequate compensation for the winds, A factor was the windshear.

the failure of the lighting dimmer switch or circuit compenents for undetermined reasons, which resulted in smoke in the cockpit.

The student pilet's inadequate compensation for a tailwind during final approach and her improper recovery frem a bounced landing.

The PIC's failure to follow safe operating procedures for the maintenance of the rotorcraft's extemal aerial application equipment, resulting in inadvertent activation of...
Improper weather evaluation by beth the pilet and pilot/passenger, and the pilot's inadvertent VER flight inte IMC resulting in his spatial disorientation. Factors were t..
the pilct's failure to maintain directional contrel during the forced landing on a gravel read. Contributing factors were the pilot's delay in using carburetor heat and th..
The pilet's failure to maintain a proper climb rate to VFR conditions cn-top.

The pilot's failure to use carburetor heat pricr to reducing engine power to idle while cperating in serious carburetor icing conditions, Factors include sericus carburete...
the pilet's failure to maintain proper runway alignment during landing. Facters in the accident were the night lighting and the snow bank.

The flight instructer's impreper decision to land downwind on the snow and ice covered runway with a tailwind, and his failure to perform a go-around. Factors in the ..
The loss of control on landing due to the student's improper recovery from a bounced landing, and the resulting nose over on the grass runway.

The failure of maintenance personnel to properly reconnect the aircraft's elevator control system, resulting in an in-flight disconnection of the elevator contrel and jam...
The loss of engine power during a nermal descent due to fuel starvation for undetermined reascns,

The pilet's failure to adequately compensate for wind conditions while taxiing the airplane

Thevehicle driver's inadvertent failure to place the column shifter into the parking gear. A factor to the accident was the vehicle.

Fuel exhausticn due to the failure of the instructor to ensure there was sufficient fuel for the flight. Facters were the instructor's inadequate supervision of the student ...
the loss of engine power for undetermined reasons. A contributing factor was the lack of suitable terrain for the forced landing.

fuel exhaustion during approach due to the pilot's failure to refuel.

The pilofsfailure to execute the published missed appreach procedure, A factor was heavy snowfall during the approach.

th&lgss of engine powepduring takecff resulting from the inadequate engagement of the throttle torque tube rod end into the support bushing by unknown mainten...
Cne or both of the rear ballonet air relief valves remained in an cpen position for undetermined reascns, which caused an ocut-cf-balance trim condition; also causal w..
The failure of the pilot to conduct proper preflight planning, resulting in loss of engine power while in cruise flight due to fuel exhaustion, and the subsequent emerge...
Pilot's failure to maintain aircraft control while landing. Factors include a snow covered runway.

the pilot's failure to maintain directional contrel. Factors were the crosswind, the pilots lack of total experience, and the snow covered terrain adjacent to the runway.
The unsuitable terrain for landing encountered by the pilot. Factors included the loss of power for undetermined reasons and the rough terrain.

the ingesticn of ice/slush inte both engines, which resulted in dual engine power fluctuations.

The pilet's improper fuel management in cruise flight that resulted in a loss of engine power, because of fuel starvation, and a collision with a fence during the subsequ...
The flight instructer's failure to ensure (supervision) the student had an adequate supply of fuel availakle, and the student's failure to refuel the aircraft sufficently resul...
The pilet's inflight decisien to continued visual flight inte instrument metecrelegical conditions resulted in the inflight collision with trees, Low ceilings and trees were f..,
the loss of power to both engines for undetermined reascns during approach. Contributing factors were the pilet's failure to properly position the fuel selector in acco..,




F9 Aircraft Incidents - Text Explorer of Marrative Cause - JMP

£ |~ Text Explorer for Narrative Cause

Number Mumber  Total Tokens Number of Non- Portion Non-
of Terms of Cases Tokens perCase empty Cases empty per Case
2574 1906 51330 26,9307 1902 0.9979

£ Term and Phrase Lists

Term Count Count N
pilot's 1157 pilot's failure 434 2
failure 1045 Sitere-terTEintain 458 3
landing 546 pilot's failure to maintain

maintain 575 engine power 4 ~/Word Cloud

T
T
:

control 563 ' loss of engine - | ] - Color
factor 542 loss of engine power
flight 537 I directional control I I Ot S fa I | u re |a n d I n |
pilot 509 forced landing

resulted 459 i contributing factor . . . .

loss 488 pilot's inadequate t t I f t fI h 't | t
engine 458 maintain directional control m a I n a I n C O n ro a C 0 r I g pl O
factors 457 P maintain directional . R .

= ol —J ChEE s resulted loss engine factors terrain accident
e e reed——l B e power inadequate contributing fuel airplane resulting
contrbsting E: | siecéeconicg conditions improper due aircraft takeoff directional undetermined
aLl'Jr.:}Iane 3190 | ii_:g e forced subsequent runway collision lack reasons altitude inadvertent clearance stall
resulting 200 i fuel exhausticn apprDaEh wind low ground airspeed trees student roll decision weather crosswind landing gear unsuitable preflight
conditicns 250 ] failure of the pilot descant visual total

improper 24c ] ! associated with the accident o 4

due 244 [ ! control of the airplane g6 4

aircraft 227l landing rell 75 2

takeoff 225 0 loss of control 72 3

directional 222 unsuitable terrain 72 2

undetermined 214 power due 12

forced 207 :| hard landing o 2 \

subsequent 205 ! engine power due g9 3

runway 100 B ! cuitable terrain 69 2 ()

collision 186 0 | power for undetermined 67 3

lack 175 inadequate preflight 67 2

reascns 172 lack of suitable g6 3

altitude 166 00| ! student pilot's a3 2

inadvertent 1560 | lack of suitable terrain B85 4

clearance 156 pouweriscundetermined reasons 65 4

ctall 1360 | | 65 2

approach 133 0 | | engine power ror undetermined 62 4




Example 1: SNAP

» Objective: Determine six months of consecutive out-of-state

transactions
B

Supplemental
® Nutrition
Assistance
Program

Putting Healthy Food
Within Reach
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10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

e

A

E

C

MName

OmEEFOREO®RE OB EO®REO®RBERFO®REO®RE OB O®R B

IMDnth
| |

State
1uT
1uT
1uT
2UT
2 FL
2UT
3uT
3 GA
3 CO
4 UT
4 FL
4 UT
5 NV
3 FL
5uT
6 NV
6 FL
B uT
7uT
7 FL
71D
8 uT
8FL
8 uT
9uT
9FL
9uT

10 Wy
10 GA
10Ut

] ! | Sort

A EB C

MName _|Month State

1uT
2UT
3 UT
4 UT
5 NV
B NV
7UT
8 uT
9uT
10 Wy
1uT
2 FL
3 GA
4 FL
3 FL
6 FL
7 FL
8 FL
9 FL
10 GA
1uT
2UT
3 CO
4 UT
S uUT
B uUT
71D
8 uUT
9uT
10 uT

OO0 o0 OO0 O0nNnNoD @D DD E@@DDLDDE@@EE D> RBEDBEDBEDEBDDRDDEDRE DB

=IF(C2<>"UT",1,0)

A E C

D

MName _|M0nth State

1uT
2UT
aut
4 UT
5 NV
B NV
7UT
8 uUT
9uT
10 WY
1uT
2 FL
3 GA
4 FL
3 FL
6 FL
7 FL
8 FL
9 FL
10 GA
1uT
2UT
3 Co
4 UT
Ut
6 UT
71D
8 uT
9uT
10 UT

OO0 OO0 n0nNnD 0D DR @mEB§@R@©§DDD e oL@ @EEsDBDBEDBEDEDDEDEDBEDRE DB

005

= = = = = = B e = R = e e el T e T R T T = R T = T e T e B == R == I e T o

=IF(A2=A1,IF(D2=1,E1+1,0),0)

A B C D E

1 [Name _lMﬂnth State  0O0S Count
2 A 1UT 0 0
3 A 2 uT 0 0
4 |A 3 UT 0 0
5 A 4 UT 0 0
6 A 5 NV 1 0
7 A 6 NV 1 1
2 A 7 UT 0 0
5 A 8 UT 0 0
10|A 9 UT 0 0
1A 10 WY 1 0
12|e 1UT 0 0
13]e 2 FL 1 0
14| 3 GA 1 1
S H [ 4FL 1 2
i [ 5 FL 1 3
17| 6 FL 1 a
12]le 7 FL 1 5
19]e 8 FL 1 6
20le 9 FL 1 7
21l 10 GA 1 3
22 [c 1UT 0 0
23|c 2 UT 0 0
24 |C 3 Cco 1 0
25 |c A UT 0 0
26 |C 5UT 0 0
27 |c 6 UT 0 0
28 |c 71D 1 0
29 |c 8 UT 0 0
30|cC 9 uT 0 0
31|c 10 UT 0 0




=IF(A2=A1,IF(D2=1,E1+1,0),0)

| A | B C D E

1 |Name _IMonth State  0O0S Count
iﬂa 1UT 0 0

3 A 2 UT 0 0

4 |a 3 UT 0 0

5 A A UT 0 0

6 A 5 NV 1 0

7 A 6 NV 1 1

g |a 7 UT 0 0

5 A 8 UT 0 0

10 |A 9 UT 0 0

1A 10 WY 1 0

12|B 1UT 0 0 A | ;

:i ﬁ :;; i (1) 1 [Name l{:ount[Max]
1s|e A FL 1 of = 2 1A L
168 5 FL 1 3 s 1B

4|c 0

17]e 6 FL 1 4 .

i [ 7 FL 1 5

1B 8 FL 1 6

20lB 9 FL 1 7

21|B 10 GA 1 8

22 |c 1UT 0 0

23 |C 2 UT 0 0

24 |C 3 Co 1 0

25 |C A UT 0 0

26 |C 5 UT 0 0

27 |C 6 UT 0 0

28 |C 71D 1 0

29 |C 8 UT 0 0

30|C 9 UT 0 0

21|c 10 UT 0 0




Example 2: Medicaid

» Objective: Determine whether any prescriptions were written
after death




Example 2: Medicaid

Table 1: Eligible Prescribers

1M1-11-1111  * .
Table 3: Pharmacy Claims
222-22-2222 2/2/70

Prescriber | Rx Date
— +/3/70 Prescriber | Rx Date

3/2/16
4 444-44-4444 4/4/70
3/3/16

Table 2: Death Data 3/8/16

1
2
3
Name SN |DOB__|DOD 4 3/4/16
4
1

N

4 444-44-4444 4/4/70  8/25/15 3/21/16
9 999-99-9999 9/9/70  9/14/15 3/6/16
3 333-33-3333 3/3/70 11/24/15

1 555-55-5555 5/5/70  1/5/16

2 222-22-2222 2/2/70  2/27/16

1

11M11-11-1111 1/1/70  12/1/16



Example 2: Medicaid

Table 1: Eligible Prescribers Table 2: Death Data

ME__ Name [SSN_____|DOB___|DOD

1M11-11-1111  * 4 444-44-4444

2w 222-22-2222 2/2/70 9 999-99-9999
3 * 3/3/70 3 333-33-3333
4 == 444-44-4444 4/4/70 1 555-55-5555
2 222-22-2222

1 111-11-1111

4/4/70
9/9/70
3/3/70
5/5/70
2/2/70
1/1/70

8/25/15
9/14/15
11/24/15
1/5/16

2/27/16
12/1/16



Example 2: Medicaid

Table 1: Eligible Prescribers Table 2: Death Data
Name [SSN____|DOB___ ME_-IE_
1 ey 111-11-1111  * 444-44-4444
2 222-22-2222 2/2/70 9 999-99-9999
3 * 3/3/70 3 333-33-3333
4 444-44-4444 4/4/70 1 ¥ 555-55-5555
2 222-22-2222
1 111-11-1111

4/4/70
9/9/70
3/3/70
5/5/70
2/2/70
1/1/70

8/25/15
9/14/15
11/24/15
1/5/16

2/27/16
12/1/16



Example 2: Medicaid

Table 1: Eligible Prescribers Table 2: Death Data
ME__ ME_-IE_
M1-11-1111  * 444-44-4444 4/4/70 8/25/15

2 222-22-2222 2/2/70 9 999-99-9999 9/9/70  9/14/15
3 — 3/3/70 — 3 333-33-3333 3/3/70 11/24/15
4 444-44-4444 4/4/70 1 555-55-5555 5/5/70 1/5/16

2 222-22-2222 2/2/70 2/27/16

1 1M11-11-1111 1/1/70 12/1/16



Example 2: Medicaid

Tables 1 + 2: Eligible Prescribers + Death Data Table 3: Pharmacy Claims
ME--IE-

1M11-11-1111  * 12/1/16 \ 3/2/16

2 222-22-2222 2/2/70 2/27/16 \ ) 3/3/16
3 * 3/3/70 11/24/15 \ — 3 3/8/16
4 444-44-4444 4/4/70 8/25/15 4 3/4/16
4 3/21/16

1 3/6/16



Example 2: Medicaid

Final Merged/Joined Table

Name [SSN____|DOB___|DOD___|RxDate

1 1M11-11-1111  * 12/1/16  3/2/16
1 M1-11-1111  * 12/1/16  3/6/16
2 222-22-2222 2/2/70 2/27/16  3/3/16
3 * 3/3/70 11/24/15 3/8/16
4 444-44-4444 4/4/70 8/25/15 3/4/16
4 444-44-4444 4/4/70 8/25/15  3/21/16




Example 2: Medicaid

Final Merged/Joined Table

Name |SSN_____|DOB___|DOD __|RxDate |After Death? _

1 1M11-11-1111  * 12/1/16  3/2/16
1 1M11-11-1111  * 12/1/16  3/6/16
2 222-22-2222 2/2/70  2/27/16 3/3/16
3 * 3/3/70 11/24/15 3/8/16
4 444-44-4444 4/4/70  8/25/15 3/4/16
4 444-44-4444 4/4/70  8/25/15 3/21/16

_ kA A A O O




Example 2: Medicaid

Final Merged/Joined Table

Name |SSN_____|DOB___|DOD __|RxDate |After Death? _

1 1M11-11-1111  * 12/1/16  3/2/16
1 1M11-11-1111  * 12/1/16 3/6/16
2 222-22-2222 2/2/70  2/27/16 3/3/16
3 * 3/3/70 11/24/15 3/8/16
4 444-44-4444 4/4/70  8/25/15 3/4/16
4 444-44-4444 4/4/70  8/25/15 3/21/16
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Example 2: Medicaid

Final Summary

 Name | After Death (Sum)
1 0

2 1
3 1
4 2




SUMMARY

» Data analytics can help identify improper payments
» Various data analytics tools are available

» Data analytics techniques are as varied as you are
creative!




Questions?

Nick Purse
npurse@utah.gov
801.538.1338
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