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Agenda

* |dentifying Data

* Evaluating Data Quality

* Using Tools for Analysis and Reporting
—ACL
—Tableau
— ArcGIS



Background

* Conducts audits requested and approved by
the Legislature or audits mandated by law

* Analyzes large sets of data to address audit
objectives



BEESTldentifying Data
* Publicly available data

* Auditee data
* Surveys
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Audit of California’s oversight of information
security

e On-site reviews
* Survey
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.

e Surveyed entities for an audit of the federal
Buy American requirement

— Followed up with selection of 19 survey
respondents

— Only three respondents provided support
for their answers
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3 Quality

e Reliability of computer-processed data
— Logic Testing
— Accuracy Testing
— Completeness Testing
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e Audit of CalGang database
—Shared criminal intelligence system
—Tracks suspected gang members
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e Categorize gang members by age

— 42 individuals in CalGang whose
birthdates indicated that they
were less than one year old

— Found that 28 of these “babies” s
were in the system in part s
because—according to the data—
they “admitted to being gang
members”
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e Categorize gang members by location

— City names were misspelled or abbreviated in
Inconsistent ways

* More than 100 variations for Los Angeles,
including “Los Angels” and “Los Angeleses”

— Classified gang members based on county
because the city data was unusable
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* Audit of the State’s oversight of
noncompetitive contracts

— Data contained inaccurate dollar amounts,
inaccurate procurement methods, and were
missing contracts
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* S34 million contract identified as competitively
bid
—Original $3 million contract was
competitively bid

—S31 million in amendments was
noncompetitive

e Twelve of 31 contracts and amendments were

missing from data
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Figure 4
General Services' and Technology's Databases Are Inadequate for Accurately Identifying Contracts Over $1 Million
Fiscal Years 2011-12 Through 2015-16
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ICS

* Main tool for data mining and descriptive
analytics

* Designed for the audit community
— Read-only access to original data
— Log of all analysis performed
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A Analytics

e Different ways to perform analysis
—graphical user interface
—scripting

* Dialogue boxes help customize analysis
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ProdID

ProdName

Chai

Chang

Chef Anton's Cajun Seasoning
Uncle Bob's Organic Dried Pears
& Morthwoods Cranberry Sauce
10 lkura

11 Queso Cabrales

12 Queso Manchego La Pastora
13 Konbu

14 Tofu

15 Genen Shouyu

16 Pavlova

18 Carnarvan Tigers

19 Teatime Chocolate Biscuits

20 Sir Rodney's Marmalade

L R SR

UnitPrice
18.00
19.00
22.00
30.00
40.00
31.00
21.00
38.00

6.00
23.25
15.50
17.45
62.50

9.20
21.00

Descript ShipWt

Soft drinks, coffees, teas, beer, and ale 5.65 -
Soft drinks, coffees, teas, beer, and ale 615
Sweet and savory sauces, relishes, spreads, and seasonings 12.80
Dried fruit and bean curd 3.85
Sweet and savory sauces, relishes, spreads, and seasonings 215
Seaweed and fish 13.90
Cheeses 4,80
Cheeses 5.20
Seaweed and fish 840
Dried fruit and bean curd 6,85
Sweet and savory sauces, relishes, spreads, and seasonings 13.05
Desserts, candies, sweetbreads 3.70
Seaweed and fish 6.00
Desserts, candies, sweetbreads 835

Desserts, candies, sweetbreads




* Audit of the Department of Motor Vehicles’
disabled person parking placard program

— Placards allow people to park in metered
spaces without paying or time limitations

—Significant incentive for misuse
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ics

* Obtained placard data for the entire State of
California and identified areas of potential
misuse

— 8,000 individuals had two or more active
placards
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—Nearly 26,000 placard holders with active,
permanent placards who were age 100 or
older

— California’s entire centenarian population:
about 8,000 individuals as of 2014

ﬂ/ ey * :
%talzti \éhmt@/



 Compared DMV’s active placard holders to the U.S.
Social Security Administration’s death information
and found 35,000 matches

— May not be precise because of limitations in the
available data

— Tested 10 names and found public information
to corroborate that five individuals were
deceased
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Table 2

Replacements of Permanent Disabled Person Parking Placards DMV
Issued From July 2013 Through June 2016

NUMBER OF REPLACEMENTS NUMBER OF INDIVIDUALS
PER INDIVIDUAL WITH REPLACEMENTS

1 288,038

2 38,834

3 6,401

Subtotals of 3 or Fewer 333,273
Replacements

4 1,501

5 437

6-10 332

11-15 24

16+ 9

Subtotals of 4 or More 2,303
Replacements

Totals 335,576

TOTAL NUMBER OF
REPLACEMENTS

384,909

10,933

395,842

Source: California State Auditor's analysis of data obtained from DMV 's Vehicle/Vessel Registration

Master File,

MNote: As of June 30, 2016, there were approximately 2.4 million active, permanent disabled person

parking placards,
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* Legislature passed and the Governor signed a
bill requiring DMV to:

— Conduct audits of disabled placard
applications

— Review additional death records
— Limit number of replacement placards
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Tableau

* Tableau Desktop and Tableau Reader
* Main tool for data visualization

* Gives non-technical auditors greater access to
the data



Tableau

* Drag and drop interface
 Multiple graph types

* Dashboards with multiple interactive graphics
that are linked together
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Tableau

e Specialists use Tableau Desktop to create
dashboards

e Audit teams use Tableau Reader to interact
with dashboards



Tableau

* Audit of the California State University
System’s hiring and compensation

 Growth in number and compensation of
management personnel significantly outpaced
other employees



Tableau

Figure 6

Growth in Toral Compensation for California State University’s Management Personnel Positions Outpaced
That of Other Employee Groups

Fiscal Years 2007-08 Through 2015-16

A0
23% -

24%
587.4 million

15

14%

$1.3 million 13%
10 $145.8 million

Percentage Growth in
Total Compensation

Executives Management Monfaculty Faculty
Personnel Support Staff

Employee Groups

Source: California State Auditor's analysis of California State University payroll data as maintained in the State Caontroller's Office’s Uniform State
Payroll System.



Tableau

* Quickly compared trends at different colleges

* Answered public records act requests without
additional programming



Tableau

e Audit of access to and completion of college
preparatory coursework

— Students must complete certain college
preparatory classes to attend UC and CSU

— Coursework completion rates heavily
influenced by students’ performance in
ninth grade



Figure 4

Most Students Who Fell Off Track Did So in Grade Nine

Graduation Years 2013 Through 2015
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gth Grade

10th Grade 11th Grade

Year of High Schoal

12th Grade

UNIFIED SCHOOL DISTRICT

I Coachella Valley
I San Francisco
I Stockton

Source: California State Auditor's analysis of student data provided by Coachella Valley, San Francisco, and Stockton Unified School Districts.

Motes: We calculated the number of students who fell off track to meet college preparatory requirements during each year of school for students in our cohorts who

graduated high school in years 2013 through 2015.

We excluded students who left the district.
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Tableau

* |nteractive dashboard allowing public to filter
by demographic information

* http://www.auditor.ca.gov/reports/2016-
114/supplemental.html



http://www.auditor.ca.gov/reports/2016-114/supplemental.html
http://www.auditor.ca.gov/reports/2016-114/supplemental.html

J Status and GPA | Subject Area | Enrollment |

Student A-G Status and Grade Point Average
Use the drop-down menus below to filter the data. Additionally, you can gain further information about a specific group of
students by clicking on a column or percentage. For example, if you click on the column heading “Off Track” on the “High
School Year 1" table, the system filters the data for students off frack after their first year of high school.
School District Gender Race/Ethnicity English Learner Status Unduplicated Pupil Status*
[tamy | e ] [em M <] [ -
High School Year 1 A-G Completion Rate
Graduation Vear Left District O Track On Track (Excludes Students Whe Left the District)
2013 % 46% A5%, Graduation Year A-G Completion Rate
2014 6% 5% 5% 13 %
2015 10% 2% 4% = —
205 47%
High 5chool Year 2
Graduation Year Left District Off Track On Track
2013 15% 457 40%, St -
udent Grade Point Average
2014 14% 43% 43%
High School Year
2015 18% 41% 42%
Graduation Year
High School Year 3 20
2014
Graduation Year Left District O Track on Track 2015
3 2% 42% 36%
2014 205 41% 39% Range of Grade Point Averages
2015 2% % 3% 2l T -
High School Year 4
Graduation Year Left District Off Track On Track
2013 % 42% 2%
204 24% 41% 35%
2015 268% % MR
Fource: Califomia State Auditer's analysis of student data provided by Coachella Vallzy, San Francisco, and Stockton Unified School Districts.
Motes: "Left District” indicates that a student ither did not complete the current school yesr or leftin 3 previous school year.
A blank cell for A-G status indicates that we omitted information becsuse it would identify 50 or f2wer students, or 100 percent of students. A blank cell for grade point average indicates
that we omitted information becsuss itwould identify fewer than 10 students. Thess omizsions are in saccordance with the aggrepgate data reporting guidance issued by the California
Pepartment of Education and the United States Department of Education.
rUndugfcated studemis consist of English leamers, students who are dassified as efigible for free or reduced price meals, or students in foster care.
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* Analysis based on location data
* Requires specialized training
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* Audit of home-generated sharps and
pharmaceutical waste

— Lack of lead agency to oversee waste
disposal

— Lack of adequate information about
collection sites

Eolifin £
ntt otﬂtnw
State Auditor



Figure 5
Most Californians Live Within a 20-Minute Drive of Collection Sites for Home-Generated Sharps Waste

B 20-minute service area for sharps
collection sites.

+f Population [one dot equals 1,000 residents)

OF POPULATION LIVES FARTHER
THAN 20 MINUTES FROM A
SHARPS WASTE COLLECTION SITE

.
Sources: California State Auditor's analysis of collection site bocations as well at information from CalRecycle, Pharmacy Board, Public Health, - . -

5. Census Bureau, and Walgreens. St a te ALJd tor




Figure 6
Access to Home-Generated Sharps Waste Collection Sites Varies Among Different Regions
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Sources: California State Auditor's analysis of collection site bocations as well as infarmation from CalRecycle, Pharmacy Board, Public Health,
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Report Links

CalGang (www.auditor.ca.gov/reports/2015-130/index.html)

DGS and Technology (www.auditor.ca.gov/reports/2016-
124/index.html)

DMV (www.auditor.ca.gov/reports/2016-121/index.html)
CSU (www.auditor.ca.gov/reports/2016-122/index.html)

High School Coursework (www.auditor.ca.gov/reports/2016-
114/index.html)

Pharmaceutical Waste
(http://www.auditor.ca.gov/reports/2016-127/index.html)



http://www.auditor.ca.gov/reports/2015-130/index.html
http://www.auditor.ca.gov/reports/2016-124/index.html
http://www.auditor.ca.gov/reports/2016-124/index.html
http://www.auditor.ca.gov/reports/2016-121/index.html
http://www.auditor.ca.gov/reports/2016-122/index.html
http://www.auditor.ca.gov/reports/2016-114/index.html
http://www.auditor.ca.gov/reports/2016-114/index.html
http://www.auditor.ca.gov/reports/2016-127/index.html

s A

State Auditor




	Data Analysis Tools and Innovative Data Analytics
	Agenda
	Background
	Identifying Data
	Surveys
	Surveys
	Evaluating Data Quality
	Logic Testing
	Logic Testing
	Logic Testing
	Accuracy/Completeness
	Accuracy/Completeness
	Accuracy/Completeness
	ACL Analytics
	ACL Analytics
	ACL Analytics
	ACL Analytics
	ACL Analytics
	ACL Analytics
	ACL Analytics
	ACL Analytics
	ACL Analytics
	Tableau
	Tableau
	Tableau
	Tableau
	Tableau
	Tableau
	Tableau
	Tableau
	Tableau
	Tableau
	Tableau
	ArcGIS
	ArcGIS
	ArcGIS
	ArcGIS
	ArcGIS
	Report Links
	Questions?


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.7

  /CompressObjects /All

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Preserve

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



