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Learning ObjectivesLearning Objectives

Limitations in using Microsoft EXCEL for Limitations in using Microsoft EXCEL for 
CAATsCAATs
Data tests and data manipulation Data tests and data manipulation 
techniques with Exceltechniques with Excel
CAAT control issues in using ExcelCAAT control issues in using Excel
Best practices for control of ExcelBest practices for control of Excel
Third party tools to enhance ExcelThird party tools to enhance Excel’’s s 
usefulness with CAATsusefulness with CAATs
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Limitations of EXCELLimitations of EXCEL

Cannot read all file types Cannot read all file types –– EBCDICEBCDIC
No auditNo audit--specific functionsspecific functions
No robust history log/audit trailNo robust history log/audit trail
Limited scripting with macrosLimited scripting with macros

Excel 2003Excel 2003 Excel 2007Excel 2007

Max. RowsMax. Rows 65,53665,536 1,048,5761,048,576

Max. ColumnsMax. Columns 256256 16,38516,385

Max. RAM UsedMax. RAM Used 1 GB1 GB Max. allowed by WindowsMax. allowed by Windows

Max. Sort FieldsMax. Sort Fields 33 6464
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Data TestsData Tests

Statistics with Analysis Statistics with Analysis 
ToolPakToolPak::
–– Descriptive StatisticsDescriptive Statistics
–– SamplingSampling
–– Random Number Random Number 

GenerationGeneration

Cross tabulation (Pivot Cross tabulation (Pivot 
Tables)Tables)

FilterFilter
DuplicatesDuplicates
Sequence gapsSequence gaps
Stratification/agingStratification/aging
SummarizeSummarize
Top/Bottom ValuesTop/Bottom Values
BenfordBenford’’s Laws Law
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Loading the Analysis Loading the Analysis ToolPakToolPak --
v2003v2003

Menu Selections:Menu Selections:
ToolsTools
AddAdd--insins
Analysis Analysis ToolPakToolPak

Note: AddNote: Add--in will automatically rein will automatically re--load with file load with file 
until you purposely unload.until you purposely unload.
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Loading the Analysis Loading the Analysis ToolPakToolPak –– v2007v2007
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1.

2.

3.
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Loading the Analysis ToolPak - v2007
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4.  Select “Analysis TookPak – VBA”, then Click “Go” button.
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Loading the Analysis ToolPak - v2007
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5.  Select “Analysis TookPak, then click OK button.
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Using The Analysis Using The Analysis ToolPakToolPak

Menus v2003:Menus v2003:
1.1. ToolsTools
2.2. Data AnalysisData Analysis

Menus v2007:Menus v2007:
1.1. Data ribbonData ribbon
2.2. Data AnalysisData Analysis
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Descriptive Statistics Descriptive Statistics -- v2003 or v2007v2003 or v2007

1.1. Use Analysis Use Analysis ToolPakToolPak
2.2. Select Select ““Descriptive StatisticsDescriptive Statistics””
3.3. OKOK
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Descriptive Statistics (ContDescriptive Statistics (Cont’’d)d)

4.4. Select Input Range (must be numeric or date)Select Input Range (must be numeric or date)
5.5. Select Output RangeSelect Output Range
6.6. Select Summary StatisticsSelect Summary Statistics
7.7. Specify Specify KthKth Largest, Largest, KthKth Smallest (ordinal position)Smallest (ordinal position)
8.8. OKOK
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Sampling Sampling –– v2003 or v2007v2003 or v2007

1.1. Use Analysis Use Analysis ToolPakToolPak
2.2. Select Select ““SamplingSampling””
3.3. OKOK

04/04/09 Copyright 2009 - Jeffrey R. Kromer



11/12/0911/12/09

Sampling (ContSampling (Cont’’d)d)

4.4. Select Input Range (numeric), Output RangeSelect Input Range (numeric), Output Range
5.5. Select Select ““RandomRandom”” Sampling MethodSampling Method
6.6. Input Input ““Number of SamplesNumber of Samples””
7.7. OKOK
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Note:
Limited to 1 
column, so 
works best if 
use Record 
Number or 
other ID 
column to 
identify 
records 
sampled.



11/12/0911/12/09

Random Number Generation Random Number Generation ––
v2003 or v2007v2003 or v2007

1.1. Use Analysis Use Analysis ToolPakToolPak
2.2. Select Select ““Random Number GenerationRandom Number Generation””
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Random Number Generation (contRandom Number Generation (cont’’d)d)
4.4. Select Number of Random NumbersSelect Number of Random Numbers
5.5. Select Select ““UniformUniform”” DistributionDistribution
6.6. Input Parameters Input Parameters –– 11stst and last record of populationand last record of population
7.7. Select Output RangeSelect Output Range
8.8. OKOK
9.9. Sort results ascending.Sort results ascending.
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Cross Tabulation (Pivot Table) Cross Tabulation (Pivot Table) –– v2003v2003

DATA MenuDATA Menu
PIVOT TABLEPIVOT TABLE
Wizard Step 1 Wizard Step 1 -- Click NextClick Next
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Pivot Table Pivot Table –– v2003 (contv2003 (cont’’d)d)

4.4. Wizard Step 2 Wizard Step 2 -- Select data rangeSelect data range

5.5. Wizard Step 3 Wizard Step 3 -- Select Output RangeSelect Output Range
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Pivot Table Pivot Table –– v2003 (contv2003 (cont’’d)d)
6.6. Drag and drop fields to each area: Drag and drop fields to each area: 

Columns, Rows, Data Items.Columns, Rows, Data Items.
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Pivot Table Pivot Table –– v2007v2007
1.1. Insert ribbon > Pivot TableInsert ribbon > Pivot Table
2.2. Select Input RangeSelect Input Range
3.3. Select output range, OKSelect output range, OK

04/04/09 Copyright 2009 - Jeffrey R. Kromer



11/12/0911/12/09

Pivot Table Pivot Table –– v2007 (contv2007 (cont’’d)d)

4. Drag & drop fields to each area: Columns, 4. Drag & drop fields to each area: Columns, 
Rows, Data Items.Rows, Data Items.
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Filter Filter –– v2003v2003

1.1. Select a columnSelect a column
2.2. DATA > FILTER > AUTOFILTERDATA > FILTER > AUTOFILTER
3.3. Select a value from dropSelect a value from drop--down listdown list
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Filter Filter –– v2007v2007

1.1. Select a columnSelect a column
2.2. DATA ribbon > FILTERDATA ribbon > FILTER
3.3. Select values from DropSelect values from Drop--downdown
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DuplicatesDuplicates

Duplicate Y/N calculated field:Duplicate Y/N calculated field:
1.1. Sort columns compared in Ascending orderSort columns compared in Ascending order
2.2. =IF(AND(A3=A2,B3=B2),=IF(AND(A3=A2,B3=B2),””YY””,,””NN””))
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Sequence GapsSequence Gaps
Gap calculated field:Gap calculated field:

1.1. Sort sequence column ascendingSort sequence column ascending
2.2. =IF(A3=IF(A3--A2<>1,(A3A2<>1,(A3--A2)A2)--1,0)1,0)
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StratificationsStratifications

Step 1 Step 1 -- Calculate strata:Calculate strata:
=IF(A2>1000,"3",IF(A2>100,"2",IF(A2>0,"1","0")))=IF(A2>1000,"3",IF(A2>100,"2",IF(A2>0,"1","0")))

Step 2 Step 2 –– Count and summarize by strata:Count and summarize by strata:
–– Count column:  =COUNTIF(B2:Bn,1)Count column:  =COUNTIF(B2:Bn,1)
–– Sum column:    =SUMIF(B2:Bn,1,sum range)Sum column:    =SUMIF(B2:Bn,1,sum range)
–– Etc.Etc.
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Stratification Example Stratification Example –– Aging A/RAging A/R

1.  Input a cut off date1.  Input a cut off date
2.  Calculate an aging bucket2.  Calculate an aging bucket
=IF($I$2=IF($I$2--C2 < 30,1,IF($I$2C2 < 30,1,IF($I$2--C2 <=60,2,IF($I$2C2 <=60,2,IF($I$2--C2 C2 

<=90,3,IF($I$2<=90,3,IF($I$2--C2 <=120,4,IF($I$2C2 <=120,4,IF($I$2--C2 > 120,5)))))C2 > 120,5)))))

3.  Count and Sum for aging bucket.3.  Count and Sum for aging bucket.

Count: =COUNTIF($H$2:$H$200,1) etc.Count: =COUNTIF($H$2:$H$200,1) etc.

Sum: Sum: =SUMIF($H$2:$H$200,5,$F$2:$F$200)=SUMIF($H$2:$H$200,5,$F$2:$F$200)
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Summarize (Subtotal) Summarize (Subtotal) -- v2003v2003
1.1. Select a rangeSelect a range
2.2. Sort data by Sort data by ““At each change inAt each change in”” column first!column first!
3.3. DATA Menu > SubtotalsDATA Menu > Subtotals
4.4. Select Select ““At each change inAt each change in””
5.5. Select functionSelect function
6.6. Select Select ““Add subtotal toAdd subtotal to”” fieldfield
7.7. OKOK
Note: CanNote: Can’’t do both countst do both counts
and subtotals.and subtotals.

04/04/09 Copyright 2009 - Jeffrey R. Kromer



11/12/0911/12/09

Summarize (Subtotal) Summarize (Subtotal) -- v2007v2007
1.1. Select a rangeSelect a range
2.2. Sort data by Sort data by ““At each change inAt each change in”” column first!column first!
3.3. DATA ribbon (Outline group) > SubtotalDATA ribbon (Outline group) > Subtotal
4.4. Select Select ““At each change inAt each change in””
5.5. Select functionSelect function
6.6. Select Select ““Add subtotal toAdd subtotal to”” fieldfield
7.7. OKOK
Note: CanNote: Can’’t do both countst do both counts
and subtotals.and subtotals.
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Top & Bottom ValuesTop & Bottom Values

LARGE function returns LARGE function returns kthkth largest valuelargest value
==LARGE(rangeLARGE(range, 1), 1)
==BIG(rangeBIG(range, 2), 2)
Etc.Etc.

SMALL function returns SMALL function returns kthkth smallest valuesmallest value
==SMALL(rangeSMALL(range, 1), 1)
==SMALL(rangeSMALL(range, 2), 2)
Etc.Etc.

Use FIND on value column to identify recordsUse FIND on value column to identify records
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BenfordBenford’’s Laws Law

STEP 1:  Calculate 1STEP 1:  Calculate 1stst digits (column B)digits (column B)
–– =LEFT(A2,1)=LEFT(A2,1)
–– Repeat for 2 through 9Repeat for 2 through 9

STEP 2:STEP 2: Count occurrence of 1Count occurrence of 1stst digits and % of digits and % of 
total (column C)total (column C)
–– =A2/An [total]=A2/An [total]

STEP 3: Input BenfordSTEP 3: Input Benford’’s 1s 1stst digits table (column D)digits table (column D)
STEP 4: Calculate variance (column E)STEP 4: Calculate variance (column E)
–– =C2=C2--D2D2

STEP 5:  Paste results to STEP 5:  Paste results to 
““Sample_Basic_Digit_Tests.xlsSample_Basic_Digit_Tests.xls”” (courtesy of Mark (courtesy of Mark 
NigriniNigrini))
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Data ManipulationData Manipulation

Append/MergeAppend/Merge
ExportExport
SortSort
Calculated fieldsCalculated fields
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Append/MergeAppend/Merge

1.1. Select rangeSelect range
2.2. EDIT > COPY EDIT > COPY 

((Cntl+CCntl+C))
3.3. EDIT > PASTE EDIT > PASTE 

((Cntl+VCntl+V))
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Export Export –– v2003v2003

1.1. FILEFILE
2.2. SAVE ASSAVE AS
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Export Export –– v2007v2007

1.1. Office ButtonOffice Button
2.2. SAVE ASSAVE AS
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Sort Sort –– v2003v2003

1.1. DATADATA
2.2. SORTSORT

–– Limited to 3 columnsLimited to 3 columns
–– HINT:  Use HINT:  Use 

Concatenate() Concatenate() 
function for more function for more 
than 3.than 3.
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Sort Sort –– v2007v2007

1.1. Select rangeSelect range
2.2. DATA ribbon > DATA ribbon > 

SortSort
3.3. Click Click ““My data My data 

has headershas headers””
per range per range 
selectedselected

4.4. Select Select ““Sort bySort by””, , 
““Sort onSort on””, , 
““OrderOrder””

5.5. Add levels if Add levels if 
needed (up to needed (up to 
64)64)
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Join/RelateJoin/Relate

HLOOKUP()HLOOKUP()
–– HLOOKUP(lookup_value,table_array,row_index_num,rangHLOOKUP(lookup_value,table_array,row_index_num,rang

e_lookupe_lookup))

VLOOKUP()VLOOKUP()
–– VLOOKUP(lookup_value,table_array,col_index_num,rangeVLOOKUP(lookup_value,table_array,col_index_num,range

_lookup_lookup))
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Calculated Fields Calculated Fields –– Use FunctionsUse Functions

SUM()SUM()
WEEKDAY()WEEKDAY()
ROUND()ROUND()
LEFT()LEFT()
VALUE()VALUE()
CONCATENATE()CONCATENATE()

TRIM()TRIM()
UPPER()UPPER()
LOWER()LOWER()
RIGHT()RIGHT()
MID()MID()

04/04/09 Copyright 2009 - Jeffrey R. Kromer



11/12/0911/12/09

EXCEL Control IssuesEXCEL Control Issues

Requires write access to dataRequires write access to data
–– Solution: Protect/Unprotect cells, then Protect worksheetSolution: Protect/Unprotect cells, then Protect worksheet

v2003: TOOLS > PROTECTION > PROTECT WORKOOK v2003: TOOLS > PROTECTION > PROTECT WORKOOK 
v2007: Review Ribbon > Protect and Share Workbookv2007: Review Ribbon > Protect and Share Workbook

No multiNo multi--user securityuser security
No builtNo built--in version controlin version control
–– Solution: Track metadataSolution: Track metadata

v2003: FILE > PROPERTIES > STATISTICS tabv2003: FILE > PROPERTIES > STATISTICS tab

v2007: v2007: Office Button > Prepare > Properties > Office Button > Prepare > Properties > 
Document Properties dropDocument Properties drop--down > Advanced Properties down > Advanced Properties 
> Statistics tab> Statistics tab
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EXCEL Control Issues (contEXCEL Control Issues (cont’’d)d)

No audit trail in v2003, Track Changes in v2007No audit trail in v2003, Track Changes in v2007
–– v2007: Review Ribbon > Track Changesv2007: Review Ribbon > Track Changes

Computational errors:Computational errors:
–– Formulas Formulas –– overlooked or not auditedoverlooked or not audited
–– Numbers or dates mistaken for or entered as TEXT data Numbers or dates mistaken for or entered as TEXT data 

typestypes
–– Formulas mistaken for valuesFormulas mistaken for values

Solution: Note warning flags in upper left corner of cellSolution: Note warning flags in upper left corner of cell
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Control Best PracticesControl Best Practices

Add crossAdd cross--footing footing 
formulas (sum of rows formulas (sum of rows 
and sum of columns and sum of columns 
should be equal)should be equal)
Protect worksheetProtect worksheet

Stagger rangesStagger ranges

SUM(A1:A30)SUM(A1:A30)
SUM(A31:D31)SUM(A31:D31)
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Control Best Practices (contControl Best Practices (cont’’d)d)

Inventory critical spreadsheetsInventory critical spreadsheets
Use formal SDLC:Use formal SDLC:
–– DocumentationDocumentation
–– Verify formulas & linksVerify formulas & links
–– TestingTesting
–– Version controlVersion control
–– Change controlChange control
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Third Party ToolsThird Party Tools

AUDIT TRAILSAUDIT TRAILS
CompassoftCompassoft
–– ExCheckerExChecker -- auditingauditing
–– DaCSDaCS –– audit trailaudit trail

ProdianceProdiance
–– Spreadsheet Compliance Spreadsheet Compliance 

ManagerManager
–– ECM, BPMECM, BPM

UTILITIESUTILITIES
Password RemoverPassword Remover

VERSION CONTROLVERSION CONTROL
–– CSCS--ExcelDiffExcelDiff
–– ComplyXLComplyXL
–– DiffEngineXDiffEngineX
–– EasyVersionControlEasyVersionControl

ANALYSIS TOOLSANALYSIS TOOLS
ActiveData for ExcelActiveData for Excel
EZEZ--Pivot for ExcelPivot for Excel
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For More InformationFor More Information

European Spreadsheet Risks Interest GroupEuropean Spreadsheet Risks Interest Group
–– http://http://www.EuSpRIG.orgwww.EuSpRIG.org

PWC PWC –– ““The Use of Spreadsheets: Considerations for The Use of Spreadsheets: Considerations for 
Section 404 of the SarbanesSection 404 of the Sarbanes--Oxley ActOxley Act”” –– July 2004July 2004
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