What is Data Mining?

The Game of Exploration, Riches & Peril &




rr_ Data Mining

“The process of discovering meaningful
new relationships, patterns and trends by
sifting through data using pattern
recognition technologies as well as
statistical and mathematical techniques.”

- The Gartner Group
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FRAUD DETECTION METHODS

\
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DATA MINING

Fraud hotline

Thresholds/alerts set up in ACL or
Excel like products

Forensic Accounting

Data mining




DATA MINING
unowled9®

» Data mining: the core of Pattern Evalua/tiw/
knowledge discovery process.
Data Minin
A
Data Selection
Data PreproceM

Data Cleaning
Data Integration

Databases Created by Slobodan Vucetic




December 2012 Google Search Stats for
‘CW'C”

Number of "WIC" Google Searches

{For the Month of Dec 2012

\‘{

» World Wide Searches ® United States Searches



Interest over time

The number 100 represents the peak search volume

Regional interest

Wordwide > United States

T 100

¥ change over ime

News headlines Fotecas!

"WIC" Search Trends in Google

Since 2005

Subregion | Metre | City

Related terms Rising

wic office
wic program
{exas wic

ca wic

food stamps
wic california
vic florids
wic number

wic guidelines
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ISTHIS DATA MINING (conr,
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Excel Power Pivot addin & FNS SummerEoosnRraEEailBEEiieIers




ISTHIS DATA MINING?

Fiscal Year Region

SA WIC Redemption Amounts & Vendor Counts

250,000,000

2009 Mid Atlantic

2010 Midwest

g 200,000,000 2011 Mountain Plains

g - e— € 2012 Northeast

E 2000 3 :

£ 150,000,000 (] Southeast

o

s 1,500 g Southwest
c

E 100,000,000 —_— g Western

g — 1,000 ¥

o

5] =

= 50,000,000 '

= 500

Indiana Minnesota Ohio Wisconsin

Michigan

inols

State Agency

inois Indiana Michigan Minnesota Ohio Wisconsin

Slicers & TIP Visual Front End PF




54,000,000

53,000,000

52,000,000

WIC Redemption Amount

Routine Monitoring...

3

Chickazaw, OK

Choctaw, Ol

Eight Maorthern Pu...

<
& &
Numberof WIC Yendors

Indicator Name Overturned

»

A C:H
B:H: %

Pending

1

F:G: LW x

F:H: =
Completed

Five Sandowval

Admin Review Stat.__

Mane

Compliance Invesh_..

I=leta, i

Inter-Tribal Counci...

Otoe-Mizsouria, O

Santo Domingo, Mk

2uni, M

Inventory Audits

-~

Yendor Agreement __.

Iore
Terminated

red

Mo Sanction

Initisted

G:H: ®

Mane

B Bl I il
£ % i 4

O RRVWIE™IATS licers in

New Yendor

I




2
@)
0
®
T
4
N
\\)
™~
i
0
-
N
im

Home Insert  Page layout  Formulas Data  Review  View  Developer  Add-Ins  ACLAcerno  PowerPivot  Acrobat  Data Mining | Analyze | Design

l ¥ F K&

Analyze Key Detect Fill From Forecast Highlight Scenario Prediction Shopping ~ DMAddinsDB = Help
Influencers Categories Example Exceptions Analysis ~ Calculator Basket Analysis  (localhost) x

Home Insert  Pagelayout  Formulas  Data  Review  View  Developer  Add-dns  ACLAcerno  PowerPivot  Acrobat | Data Mining | Analyze  Design

1B ALZYPRXAS D BEBS AAH B & 4
{ g L = /i ) ] [ ! P /
d 365G A e i & | @ A3 W R &
Explore Clean Sample Classify Estimate Cluster Associate Forecast Advanced = Accuracy Classification Profit  Cross- | Browse Document Query = Manage = DMAddinsDB Trace
Data Data+ Data . Chart Matrix Chart Validation Model Models (localhost)

Data Preparation Data Modeling Accuracy and Validation Management Connection




SQL/Excel Data Mining Techniques

» Classification

» Clustering
»Regression

» Association Rules

T



ANALYZE KEY IN
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Analyze Key Detect  Fill From Forecast Highlight Scenario Prediction  Shopping DMAddinsDE = Help
Influencers Categories Example Exceptions Analysis = Calculator Basket Analysis | (localhost) v

Table Analysis Tools Connection Help

A B | C D E F G H
1 Sample data for Analyze Key Influencers, Detect Categories, Highlight Exceptiol=

2

- 0B Marital status Bl Gender Bl income [B children [ Education Bl occupation [EllHome Owner,
12496 Married Female 40000 Bachelors Skilled Manual Yes
24107 Married Male 30000 Partial College Clerical Yes

4
5
6 14177 Married Male 80000 Partial College Professional No
7
3
9

24381 Single Male 70000 Bachelors Professional Yes
25597 Single Male 30000 Bachelors Clerical No
13507 Married Female 10000 Partial College Manual Yes

10 | 27974 Single Male 160000 High School Management Yes

illed Manua e




ANAILYZE KEY INFLU)

wame = ___=_ _."_—_
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Key Influencers Report for 'Purchased Bike'

Key Influencers and their impact over the values of "Purchased Bike"

Filter by '"Column' or 'Favors' to see how various columns influence "Purchased Bike
Column ﬂ Value ﬂ Favors ﬂ Relative Impact

Cars
Marital Status Married

Region Morth America MNo
Cars I'[J' Yes
Marital Status Single Yes

L
1
Pacific

Cars

Region

Discrimination between factors leading to "No' and 'Yes'

Filter by "Column' to see how different values favor 'No" or "Yes'

Column ﬂ Value ﬂ Favors No ﬂ Favors Yes ﬂ
.

Cars

L

Cars 0
Marital Status Married
Marital Status Single

1
Pacific

Cars

Region
Region Morth America I

Influencers: Marital Status?
Gender?
# of Cars?

Region?

Excel: DMAddins_SampleData_EM.xlsx



Key Influencers Report for 'Risk Designation’

Key Influencers and their impact over the values of 'Risk Designation'

Filter by "Column' or 'Favors' to see how various columns influence 'Risk Designation'
Column n Value n Favors n Relative Impact
Indicator Name Missing MNon High-Risk

Compliance Investigation Status None MNon High-Risk
MNo Sanction Missing MNon High-Risk

I Sanction Reason Missing INon High-Risk

Compliance Buys Missing MNon High-Risk
Sanction Type Missing MNon High-Risk
Inventory Audits Missing MNon High-Risk
Other Investigation Status None MNon High-Risk
Region Mountain Plains MNon High-Risk
Compliance Investigation Status Completed High-Risk ’
Mo Sanction N High-Risk
Compliance Buys p) High-Risk
Indicator Name v High-Risk
State Agency New York High-Risk
Sanction Reason v High-Risk
Compliance Investigation Status On-going High-Risk

Mo Sanction W High-Risk
Compliance Buys 3 High-Risk
Region MNortheast High-Risk
Indicator Name High-Risk

TIP Data Mininssdis: yzing Key Influencers for Risk
Designatoks




12 categories were detected

To rename a category, edit the 'Category Name' below.
('Category Name' changes are visible in the 'Category' column of the source Excel table)
Category Name

C1:

Low 55 amt, Buy missing, Inventory missing, Midwest, lllinois

Cc2:

Buy missing, Audit missing, Monitoring missing, Pennsylvania, Very high 55 amt.

C3:

Buy missing, Southwest, Inventory missing, Texas, Mountain Plain Very high S5 amt

Cc4:

Buy = 0, Audit = 0, Very low $$ amt, Monitoring = 0, Northeast, New York, Very High 5% amt

C5:

Mew - yes, Months = low - very low - medium, Very low 55 amt, Buys missing,

Co:

Mew Jlersey, Southeast, Low 55 amt, Florida, Mid Atlantic, Very high $5, N. Carolina

C7:

Investigation = completed, High Risk, Buys = 2, No sanction = N, Indicator =W - F

C8:

Southeast, N Carolina, Very low S5 amt, Florida, Buys = M, Audits = M, Tennessee

Co:

Audits = 0, Northeast, Buys = 0, New York, New Vendor =Y, Very Low 55 amt

C10: Months =8 to 11, Sanction =V, High Risk, Southwest, Investigation = Completed

C12: Buys = 0, Audits = 0, New York, Northeast, Arizona, Low $5 amt, Monitoring =0

C13: Southeast, Kentucky, Georgia, Indicator = M, Monitoring = 0, Audits =0, Buys =0

Row Count




TIP Data: Detect Categories

Category profiles (distributions of column values in categories)
and column. Update Ctl, Alt & F5

C4: Buy = 0, Audit = C5: Mew - yes, C6: Mew lersey, C7: Investigation =
 Wery low SS amt, onths = low - very| Southeast, Low S5 completed, High
Monitoring = 0, low - medium, Very | amt, Florida, Mid Risk, Buys =2, No
Mortheast, Mew low 55 amt, Buys | Atlantic, Wery high sanction = M,
York, Wery High S5 missing, 55, M. Carolina Indicator =W - F
amt

Risk Designation

E High-Risk ®E MNon High-Risk wMNone




FUTURE DATA MINING NEEDS

WIC
Customer

Intake Data




THANK YOU!

Kelly Yee Kelly.yee@fns.usda.gov
Tony Hardy Tony.hardy@fns.usda.gov
Sunil Saraf Sunil.saraf@fns.usda.gov

William (Bill) VanHouten William.vanhouten@fns.usda.gov




