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Abstract

Many accounting applications use spreadsheets as repositories of accounting records, and a common requirement is the need to
extract specific information from them. This paper describes a number of techniques that accountants can use to perform such tasks
directly using common spreadsheet tools. These techniques include (1) simple and advanced filtering techniques, (2) database
functions, (3) methods for both simple and stratified sampling, and, (4) tools for finding duplicate or unmatched records.
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INTRODUCTION

A common use of spreadsheets is as a repository of accounting records (Rose 2007). Examples include employee records, payroll
records, inventory records, and customer records. In all such applications, the format is typically the same: the rows of the worksheet
contain the information for any one record while the columns contain the data fields for each record. Spreadsheet formatting
capabilities encourage such applications inasmuch as they also allow the user to create readable and professional-looking outputs.

A common user requirement of records-based spreadsheets is the need to extract subsets of information from them (Severson
2007). In fact, a survey by the I1A in the U.S. found that “auditor use of data extraction tools has progressively increased over the last
10 years” (Holmes 2002). These data extraction tasks can be as simple as computing an average or total, or as complex as identifying
all the records in one worksheet that do not match those in a second worksheet.

Accountants often perform data extraction tasks using database software such as Access or auditing tools such as Audit Control
Language (ACL), and using such packages becomes mandatory if the size of the data set exceeds the row capacity of the spreadsheet
package at hand. However, if the data sets are smaller than such limits—a common occurrence—there are several reasons why
accountants might prefer to use spreadsheets for such extraction tasks instead.

One simple reason is convenience. If the data are already in a spreadsheet file and the user is familiar with extraction
methodology, there is no need to export the data to further software in order to perform the desired tasks. A related reason is
visibility. Unlike database software, the user is always able to view the records in the dataset at hand—an advantage in that such
visibility provides important feedback. Additionally, newer spreadsheet systems now allow users to exploit the foreground or
background colors of the spreadsheet cells in their work—for example, allow them to sort or select data using color as a selection
criterion—a capability not available on most older spreadsheet, database, or auditing systems. Finally, using data-extraction
techniques in spreadsheets allows users to avoid learning how to use alternate, and perhaps less-convenient, software.

Understanding spreadsheet data-extraction techniques is also useful to accounting educators. One advantage is that spreadsheet
software is usually available on the computers in college classrooms—a convenience when discussing either the theory or the practice
of data-extraction methodology. Another reason is that accounting students are likely to be familiar with some of the spreadsheet
skills described here, thus rendering the technical aspects of a given problem relatively manageable. A final advantage stems from the
fact that spreadsheet usage is nearly universal in the accounting profession and accounting students can always use these spreadsheet
skills to check the work they performed using alternate software.
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Excel is but one of many spreadsheet systems that provide tools for performing data-extraction tasks. The purpose of this paper is
to discuss such tools in sufficient detail that AIS instructors can use them in their various accounting and auditing classes. For
example, the author has successfully used this material in several accounting and IS classes to help students better understand how
spreadsheets can be used in place of specialized auditing or database software to perform common data-extraction tasks. The visual
aspects of such demonstrations have been especially educational because spreadsheet formulas are self-documenting and the
worksheets themselves display immediate results that can be inspected for accuracy and completeness.

The techniques described here can also be reviewed and tested by AlS students directly—a task that competent spreadsheet users
should be able to complete in less than an hour. The figures and examples use Excel 2007, although almost all the techniques
described here can also be performed using Excel 2003. For illustrative purposes, all the examples in this paper use simplified versions
of the spreadsheets required to solve the case in Appendix B of Hunton, Bryant, and Bagranoff (2004). As illustrated in greater detail
below, these files are two spreadsheets—one containing the equivalent of a master file of employee records, and one containing the
equivalent of a transaction file of payroll records. Copies of these files may be downloaded from the “student resources” section of
the Wiley web site for this book at www.wiley.com/college/hunton and are used with the permission of the publisher. Smaller
versions of these files are also available directly from the author.

The next section of this paper describes simple and advanced filtering techniques. This section also describes how to use database
functions. The second section describes sampling techniques including both simple and stratified sampling of worksheet records. The
third section describes techniques for performing record management tasks—in particular, finding duplicate or unmatched records.
The final section of this paper summarizes the presentations and discusses some caveats for the work.

SIMPLE AND ADVANCED FILTERING TECHNIQUES

Perhaps the easiest data extraction techniques to understand are those using Excel’s filtering tools (Bordelon 2002; Stein 2000).
These include the AutoFilter and Advanced Filter tools. A related set of tools are the database functions such as DAVERAGE, which
we shall also explore here.

Simple Filters

A common accounting task is to select a subset of records that match a specific criterion. Examples include selecting (1) those
customer records with a specific zip code, (2) those product records from a specific vendor, or (3) those sales invoices made on a
particular day. All these requirements are easily met using Excel’s AutoFilter tool.

To illustrate, consider the Excel worksheet of employee records in Figure 1. Following convention, each row of the spreadsheet
contains information about a single employee and each column of the spreadsheet contains the information for a particular data field—
e.g., the employee’s ID number, name, department code, and so forth. The duplicate records in the set shown in Figure 1 are often
errors that you’d like to identify—a skill discussed later in this paper.

Because databases are often quite large, you usually want to view only a subset of the information—for example, to see only
those employees working in a particular department or those employees working a standard 40 hours. These are simple tasks to
perform with Microsoft Excel’s AutoFilter tool, using the following steps:

Step 1: Turn on Excel’s AutoFilter. To initialize the AutoFilter tool, locate the cursor anywhere inside the record set and then
select Data/Filter from Excel’s main menu. This causes Excel to display the small, drop-down arrows located in the headings of the
data set (see Figure 1).

Step 2: Select the criteria from a drop down list. The only other step is to select the criteria you wish from the drop down lists
provided by the arrows in the headings. For example, to view all those employee records in department 0-2402-000, merely select this
value from the drop down list that appears when you click the arrow in Column C (Dept. ID). The result will be a listing of only those
employee records satisfying this criterion

It is also easy to select records satisfying multiple criteria. For example, to view those employees who work in department O-
2402-000 and who work a standard 40-hour shift, perform the steps above and then click on the value “40” from the drop down list for
Column F (Standard Hours). The results are the 14 records of those employees satisfying both requirements.

Further AutoFilter Applications

You can continue to add criteria to further filter your list. For example, to view those employees in department 0-2402-0 and who
have a standard 40-hour shift and who have temporary work status, select the corresponding values for the filters in the appropriate
columns. As you might imagine, the results will be those employees satisfying all three criteria.

For numerical data fields, you can also perform several additional extraction tasks. For example, if you click on the “Number
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Filters” option in the dialog box of Figure 1, you will see the menu shown in Figure 2(a). Many of these choices are self
explanatory—for example, the ability to create filters that select only those employee records with hourly rates greater than, less than,
or equal to a value that you specify in a subsequent dialog box, as well as several other choices. If you select “Between,” for example,
you will see the dialog box shown in Figure 2(b). This example creates a custom filter that limits the record display to employees with
hourly rates between $20 and $25.

Figure 1. A set of employee records with arrows created by Excel’s AutoFilter and a representative
drop-down list for the Standard Hours data field.
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Figure 2. Some examples of Excel’s dialog boxes for numeric filters
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New in the 2007 version of Excel is the ability to display records either above or below the average of the column. For example,
if you select “Above Average” for the Hourly Rate column in Figure 1, Excel will display the records of only those employees whose
pay rates are above the average computed for the entire record set.

Finally, Excel’s AutoFilter also provides a “Top 10” option. This feature enables you to select the largest ten values in the
column—for example, those employees with the highest hourly rates. If you choose this option from the menu in Figure 2(a),
however, Excel will first display the dialog box in Figure 2(c), which enables you to indicate exactly how many such records you’d
like to see—for example, “7” in Figure 2(c). Because Excel uses Julian values to represent calendar dates, this “top-ten option” also
works on date fields. Thus, if you first format date values to “General” (to see these Julian values) you can then use the AutoFilter
feature to select “top ten” for a date column (for example, the Hire Date in Figure 1), Excel will display the ten “largest” values—i.e.,
the most recent hires. However, if you prefer to continue to display dates in familiar month/day/year formats, it may be easier to
obtain such an ordered list by simply sorting the entire record set on this field, from “newest to oldest.”

After you have completed a specific filtering operation, you may want to restore your data to their original, viewable state before
performing other spreadsheet tasks. To do so, click on the choices Data/Filter from the main menu (i.e., the same choices you made in
Step 1 above to engage Excel’s AutoFilter in the first place). In other words, the AutoFilter option is a toggle switch. The examples
below assume that you restore your data to their initial state before performing a new data-extraction task.

Excel’s AutoFilter also provides two sorting options that appear at the very top of the drop down lists—one to sort your records in
ascending sequence and one to sort them in descending sequence. You can use these options to sort your entire data set, or to sort
only a current subset of records—for example, the top ten wage earners.

Again, to restore your entire list you can either choose “(All)” from the drop down lists or click again on the Data/Filter icon in
the main menu at the top of the screen. The first choice retains the AutoFilter arrows (but restores your view of the entire data set),
while the second choice toggles the AutoFilter to “off” position (and also restores your view of the entire data set).

Advanced Filters

Excel’s AutoFilter works well for selection criteria involving Boolean And operations, but cannot perform Boolean OR
operations—i.e., selecting records that satisfy either of two requirements. An example of such an operation would be a listing of those
customer invoices that are either less than $100 or greater than $500. For these tasks, however, you can create advanced filters, which
in fact closely resemble database queries.

To illustrate how to create advanced filters, let us start with a simple example. Suppose you wanted a list of those employees
working in department 0-2402-000 whose hourly rates were $25 an hour or more. One solution would be to first filter your list by
department 0-2402-000 and then filter your records again on the hourly rate column. An alternate method is to create an advanced
filter for this task—a skill that pays dividends when even more complex criteria are involved. To create an advanced filter for those
employees working in department 0-2402-000 whose hourly rates are $25 or more, follow these steps:

Figure 3. The criteria range (cells A106:H107) in this spreadsheet specifies those employees who are both
in department 0-2404-000 and have hourly rates of $25 or more.
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Step 1: Create a criteria range. The criteria range is simply a set of cells with the same cell headings as the initial data set. To
avoid misspellings, the author finds it convenient to simply copy the initial headings to a free area of the worksheet. A location below
the data works fine—for example, cells A106:H107 in Figure 3—hbut this is not a requirement. (Programming note: you only need the
headings for the cells containing criteria entries, not the entire row of headings shown in Figure 3.)

Step 2: Enter the criteria. The requirements of the specific problem dictate what criteria to enter within the criteria range. For
this example, you would enter “0-2402-000" in the cell directly under “Dept. ID” and “>=25" in the cell directly under “Hourly Rate,”
as illustrated in Figure 3. (Programming note: make sure that you do not reverse the order of operators to “=>" when specifying your
selection criteria. If you do, Excel will interpret this as an error rather than as a criterion.)

Step 3: Run the Advanced Filter. It now remains to instruct Excel to perform the filtering task required. To do so, select
Data/Advanced Filter from the main menu in Excel (or Data/Filter/Advanced Filter using Excel 2003). Excel will display the dialog
box in Figure 4 that requires you to enter: (1) the range of cells containing the data, and (2) the range of cells containing the criteria
range. For the first item, provide the cell range for the data (including the headings)—e.qg., cells A1:H102. For the second item,
provide the cell range containing the headings and the selection criteria entries—e.g., cells A106:H107 for the example at hand.

Note that the Advanced Filter dialog box shown in Figure 4 also gives you the choice of filtering the list in place (the current
choice here) or copying the filtered list to another location—a handy feature if you want to store a copy of your selected data in
another worksheet for further analysis later.

Figure 4. The dialog box for Excel’s Advanced Filter option.

Advanced Filter @

Action
() Filter the list, in-place
(3 Copy to another location

List range: $ad1:dHEL0Z
Criteria range: $a$106:$14107
"

[ Ok ] [ Cancel ]

Figure 3 also shows the results of our advanced filter—i.e., those employee records satisfying the requirements specified in the
criteria range. But what if you wish to change the criteria in row 107 to examine new extraction requirements? The answer is that
Excel will continue to display the prior data and not immediately display new results—i.e., the change is not dynamic. Thus, if you
wish to see the results for new selection criteria—for example, those employees earning more than $30 an hour—you must run the
Advanced Filter again in step 3 above.

Searching for Blank Fields. It is possible to create many different types of advanced filters. If you wish to search for blanks in
a field, for example, just type an equals sign (=) in the criteria range for this purpose. Running the Advanced Filter again will reveal
all those records with blanks in the designated field(s).

Wild-Card Searches. Excel provides two symbols for performing wild card searches on text fields—an asterisk (*) and a
question mark (?). Use the asterisk as a multi-character wildcard and the question mark for a single wildcard character. For example,
to search the employee file for all employees whose last name begins with “W,” enter “W*”" in the appropriate cell of the criteria range
in Figure 3. Similarly, to find those employees beginning with the “Wa,” enter “Wa*” in the criteria range. Finally, to find employees
whose first and third letters of their last name are “W” and “r,” (e.g., Ward or Worthington), enter “W?r” in the criteria range.

Or Searches. Perhaps one of the most useful data extraction tools is an OR filter—i.e., a filter that allows either of two
conditions to be true. For example, suppose you wanted a list of employees in pay group POP with standard hours either greater than
35 or less than 10. You can create such OR selections by placing your criteria on separate lines in the criteria range. Figure 5
provides an example. (Programming note: you will also need to expand the criteria range specified in the dialog box of Figure 4 to
include all three rows before running the filter—e.g., to $A$106:$A$108).

Figure 5 also shows the results of this filtering operation—i.e., the (13) records of those employees in Pay Group POP whose
standard hours are either greater than 35 or less than 10. The “POP” entries in the condition stub limit the search to records in this pay
group while the values “>35" and “<10” in the second and third rows of the condition stub express the OR condition desired.
(Programming note: it is not necessary to express these filtering conditions directly under the columns containing the data for these
conditions. As long as you include the headings, in fact, the entries in cells E106:F108 could just as easily be placed in, say, cells
A106:B108.)
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Figure 5. The criteria range to select those employees in pay group “POP” with standard hours either
more than 35 or less than 10 (bottom portion) and the results of this filtering operation (top portion).
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What if you wanted a list of those employees whose data fell within a range of values—for example, a list of employees whose
hourly rates were between $15 and $20 per hour? This is a different requirement than that described immediately above because there
are now two conditions that must both be true for the same data field. But this task is also easily accomplished using Excel’s
advanced filtering options. To construct the criteria range, merely enter the column heading (“Hourly Rate™) twice in separate cells of
the criteria range, as shown in Figure 6. This creates the And operation required—i.e., the stipulation that the employee’s hourly rate
is both greater than $15 and less than or equal to $20. The top portion of Figure 7 shows the results. (Programming note: before
running this new filter, you will also need to make sure that you reduce the size of the criteria range in Figure 4 to two rows.)

Figure 6. The criteria range to select those employees with hourly rates greater than $15 but less than or
equal to $20. Only the cells in the last two columns need be specified in the criteria range of Figure 4.

Employee Dept. Regular or Standard Hourly Hourly
ID Name ID Temporary Pay Group Hours Rate Rate
>15 <=20

Database Functions

Excel’s database functions (e.g., DAVERAGE) allow you to compute conditional values from your record sets based on the
selection criteria you specify in a criteria range. Thus, you can use criteria ranges similar to those in Figures 5 and 6 to help you
compute values of interest from your record sets. These functions include formulas to compute averages, maximums, minimums,
counts, and sums of values in a specific column of your data set, but for only those records satisfying the criteria in your criteria range.
To illustrate, suppose you wanted to compute the average, maximum, minimum, and count for the standard hours of those employees
earning between $15 and $20. To do so, follow these steps.

Step 1: Create the criteria range. The criteria range for this step is the one shown in Figure 6. The correct entries are also
shown in cells G107 and H107 in the lower portion of Figure 7.

Step 2: Create the database formulas. Excel’s database functions all have the same general format:

=DFUNCTION(data set range, data field name, criteria range).

DFUNCTION is one of Excel’s database functions—e.g., DAVERAGE, DMAX, DMIN, DCOUNT, or DSUM. The data set
range is exactly that—the range of cells containing your records (including the headings). The data field name specification is the
title of the column containing the data upon which you wish to perform your computations—for example, “Standard Hours.” Finally,
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the criteria range is the range of cells containing your criteria. Thus, the formula to use in cell G109 to compute the average hourly
rate for the employees of interest in our data set is:

=DAVERAGE($A$1:$1$102,"Standard Hours",$G$106:$H$107)

Figure 7 provides the results for this formula, as well as similar computations for DMAX, DMIN, and DCOUNT. These are the
average, maximum, and minimum number of standard hours for those employees earning between $15 and $20 an hour. The count is
the actual number of such employees. Because the subset of records is small, you can verify these computed values by inspection in
Figure 7. (Programming note: unlike Excel’s filtering options, which must be re-executed when you change criteria, Excels’ database
functions are dynamic. This means that they will automatically re-compute new values whenever new criteria are entered into the
criteria range or when new values are inserted into the underlying data set.)

SAMPLING

When the number of records in a spreadsheet becomes large and detailed analysis is required, a common practice is to select
a subset of them for examination. For example, an auditor might wish to select a small number of customer records to verify their
current account balances. This section of the paper examines two such data-extraction tasks: (1) simple sampling and (2) stratified
sampling.

Figure 7. An example of Excel’s database functions. All the formulas in this example reference the same
criteria range in cells A106:H107.
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Simple Sampling

One sampling technique is to select every nth record in a record set. For example, suppose you wanted to select every 5"
employee record in our illustration for your sample. To perform this sampling task, follow these steps.

Step 1: Add two additional columns to the record set. You will need two additional columns in your record set to perform this
task as shown in Figure 8. The first column simply numbers the records consecutively as shown. (Programming note: If you begin
the number sequence 1, 2, 3 in the first few cells, you can highlight these cells and then use Excel’s data fill handle and a mouse drag
to create the remaining values quickly.)

Step 2: Create an IF test using the Mod Function. Use the second new column for the selection process. In particular, we now
wish to select records 5, 10, 15, and so forth—i.e., records whose newly-assigned record numbers are evenly divisible by 5. The Mod
function, which returns the remainder from a division, can help with this task. In Excel, this function is written as Mod(X, Y), where
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X is the starting number and Y is the divisor. For example, Mod(23, 5) is 3 because 5 divides into 23 four times with a remainder of
3.

Figure 8. A method for selecting every fifth record for a sample.
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For the application at hand, we seek those records for which 5 divides our new record numbers evenly. This is equivalent to
finding those values for which Mod(X, 5) = 0, where X is the record number. In cell J2 of the spreadsheet, we would therefore create
the following IF test:

=IF(MOD(12, 5) = 0, "Select", ™)

This formula will display the word “Select” if the remainder from the implied division is 0 (i.e., the record number is evenly
divisible by 5) and nothing otherwise. The choice of what to display if the IF test triggers true—for example, the word “Select” here—
is arbitrary. (Programming note: To select every nth record instead of every fifth record, simply replace the number “5” in this IF
formula with the value for “n”—e.g., “10” or “20.”)

Step 3: Filter the List. You can now use Excel’s AutoFilter tool to perform the final selection process. Simply turn on the
AutoFilter and choose the word “Select” from the drop down list for column J. In this example, the result is every fifth record from
our original list—i.e., the desired sample—which you can then copy elsewhere for further analysis.

Stratified Sampling

The term “stratified sampling” refers to the simple idea of selecting a proportional number of observations from each distinct
subset of a population. In taking a sample of vendor invoices, for example, you would want to make sure you selected invoices from
many different vendors and when taking a sample of corporate purchases, you would want to include purchases from all the
purchasing agents. For our employee file illustration, we might want to ensure that we chose a proportional number of regular and
temporary employees, or that we selected both part time and full time workers.

Stratified sampling in Excel is a simple matter of sorting the records in your record set before taking every 5™ or 10" one of them.
Because the records are grouped first by the category of interest, selecting every n™ record ensures that a proportional number of them
will be selected for the sample. To illustrate, suppose that you wanted to make sure that your sample contained employees from each
pay group. To accomplish this, first sort the records by pay group using Excel’s Data/Sort option. Then perform the same steps
outlined above. As long as there are more than five members in each pay group, your random sample will contain a representative
number of them—i.e., will be a stratified sample.
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FINDING DUPLICATE AND UNMATCHED RECORDS

Another common data-extraction task is to identify duplicate records in a record set. In a payroll master file, for example, we
would expect to see only one record per employee—duplicate records would not make sense. A related task is finding unmatched
records. For example, in a payroll application, we might want to look for those employees who received paychecks but did not have
matching master file records. This section of the paper describes how to perform both tasks with spreadsheet tools.

Finding Duplicate Records

Although Excel does not provide a menu tool for identifying duplicate records, it is a straightforward matter to create a simple
formula to accomplish this task. Suppose, for example, we want to find all the duplicate records in our employee file (Figure 1). To
do so, follow these steps:

Step 1: Sort the file by primary key. More than one employee might have the same name, but presumably, the Employee 1D
codes are unique. Your first step, therefore, is to ensure that the records are in sequential order by this code. Sort the records
accordingly—i.e., by Employee ID number. Figure 9 is a partial listing of the results.

Step 2: Create a “Duplicates” Formula. Add a new column to your spreadsheet as illustrated in Figure 9. The figure shows this
additional column at the far right side of the data set, but this location is arbitrary. In your new column, create an IF test that displays
something (e.g., the word “Duplicate™) if the Employee ID number in the current row matches the number directly below it, and
nothing otherwise. For example, the formula for cell 12 is:

=IF(A2=A3, "Duplicate", "").
Figure 9. Using an IF test to identify duplicates in spreadsheet records.
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Copy this formula to all the remaining cells in your new column. The result is a column containing blanks for non-duplicate
records and the word “Duplicate” for those records with matching records below them (see again Figure 9). Note that this technique
will also identify records with 2 or more duplicates as well as a single repetition.

Step 3: Filter the List. It is now a simple matter to use Excel’s AutoFilter tool to limit the display to the duplicate records. To
do so, turn on Excel’s AutoFilter and select the word “Duplicate” from the drop down list. The result is the list of duplicate records,
which can also be copied to an alternate worksheet for further analysis if desired.

Finding Unmatched Records

A seemingly difficult task for spreadsheet users is to find those records in one file that do not match records in a second file. But
even this task can be accomplished easily with Excel tools by treating the second file as a large lookup table. We begin our task by
examining the file containing the initial data. This is often a transaction file that you want to match against a master file. Figure 10
provides an example—an employee payroll file for a particular period (this is a simplified version of the employee payments file that
is also available from the Wiley web site). To find which records in this file have no matching records in the master file in Figure 1,
follow these steps.
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Step 1: Copy the transaction file into a separate worksheet of the master file’s workbook. This step is technically not
necessary, but it makes the subsequent programming easier and is therefore recommended. As when finding duplicate records, it is
also important that the records in the master file be in ascending, record-key sequence. For the example at hand, this means in
ascending order of employee ID. This sorting requirement is not necessary for the records of the transaction file, however.

Step 2: Add a column to the transaction file that contains a VLOOKUP formula. For the current illustration, this new column
was added to the far right side of the spreadsheet set, but this is arbitrary. In this column, we wish to create VLOOKUP formulas that
treat the entire set of records in the master file as one large lookup table. The general form of the lookup function is:

= VLOOKUP(lookup value, table range, column offset, Boolean value)

In this formula, the lookup value is typically a reference to the cell containing a value you want to find in your table. In most
unmatched-record applications, you will use the foreign key for this—i.e., the Employee ID field. The table range is the range of cells
containing the lookup table itself. In many alternate spreadsheet applications, this is a small table but in unmatched-records
applications such as this one, it will be the entire set of employee master-file records that are stored in another worksheet. The column
offset indicates the column number within the table you wish Excel to display. In this application, the actual value is not important
because what you really care about is whether Excel can find a matching record—not the values in the records it does find.
Avrbitrarily, the current example will try to display the employee’s name.

The last argument in the VLOOKUP function, Boolean value, is typically omitted in spreadsheet applications. This parameter
indicates whether or not you want to limit your lookup formula to exact matches. Setting this value to TRUE means that you don’t
want to limit to exact matches (the default), while setting this value to FALSE means that you do. We want to limit our return values
to exact matches so we must explicitly set it to FALSE. A representative formula for cell 12 is therefore:

=VLOOKUP(A2, EMPLOYEE_FILE!$A$2:$3C$102, 2, FALSE)

In this formula, the value to lookup is in cell A2 (i.e., the employee ID number), the lookup table is the entire data set in the
Employee master file (i.e., cells A2:C102 of the EMPLOYEE_FILE worksheet), the value to display is the employee’s name (which
has a column offset of “2”—refer back to Figure 1), and the FALSE setting indicates that we only want exact matches.

Step 3: Use the AutoFilter to display unfound records. Figure 10 provides a partial listing of the results so far. For records that
Excel can find, we see the employee’s name in our new column—i.e., the names in column | that were found in the master file. For
records that Excel cannot find, we see the error message “#N/A,” indicating an unfound record condition. To limit the list to these
unmatched records, use Excel’s AutoFilter and select “#N/A” from the drop down list (it typically appears at the very bottom). You
can then copy this final list elsewhere if you want to analyze the results further.

Figure 10. A portion of a payroll (transaction) file that you wish compare to the master file in Figure 1.
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SUMMARY AND CONCLUSION

Many spreadsheets store accounting records in them. When the size of such record sets is large, it is convenient to employ data
extraction tools, rather than manual inspection, to find specific information. This paper demonstrated several such techniques,
including (1) simple filtering techniques using Excel’s AutoFilter, (2) advanced filtering techniques using Excel’s Advanced Filter, (3)
database functions, and (4) methods for taking both simple and stratified samples of data from large data sets. This paper also
discussed two additional data extraction techniques: (1) a method for finding duplicate records in a data set, and (2) a method for
identifying unmatched records using two data sets.

There are other software packages that also perform the data-extraction tasks discussed here, and the author recognizes that there
might be important reasons why an accounting professional might prefer, or be required, to use them. Among them are: (1)
conformance to corporate guidelines, (2) preferences for alternate software, (3) the need to perform yet additional data-manipulation
tasks that spreadsheets cannot easily accomplish, or (4) preferences for alternate methodology. On the other hand, using spreadsheet
tools for such extraction tasks provides a convenient approach to select needed data in an efficient, convenient, and often highly-visual
manner.
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