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Chapter 10: Working with Large Data

10.1 Introduction

This chapter explains how to work with external data or large data in Excel. We illustrate
how to import data from text files, webpages, and databases. For the database
discussion, we assume the reader has some previous knowledge about database
software, such as Microsoft Access. Knowing how to import data to the spreadsheet
environment is an important attribute for developing a DSS. In many real-life
applications, large amounts of data will be stored in a separate database; this data has
to be imported as input for the model in the DSS. We revisit this topic in Chapter 21 to
illustrate how this can be done using VBA. We have developed several DSS applications
which use these features, such as the University Information System application.

10.2 Importing Data

Excel offers many tools for working with and analyzing large amounts of data. In many
cases, an Excel user may not be given data in a worksheet to manipulate. If this is the
case, you can use the Import options in Excel to transfer this data to a worksheet where
Excel analysis tools can be applied. There are three sources from which you can import
data into Excel: a text file, a webpage, and a database.

10.2.1 Text Files

To import data from a text file, use the Text Import Wizard. If you try to open a text file in
Excel, this Wizard will appear. There are three simple steps to follow to use the Wizard.
The first step is to specify how you want to organize your data into columns for Excel.
There are two main options: Fixed Width and Delimited. If you choose Fixed Width,
Excel will guess how to separate your data into columns. The second step of the Wizard
will then give you a chance to modify this guess. If you choose the Delimited option, you
specify what character will be used as a separator, for example: commas, spaces, tabs,
etc. This character choice would be done in the second step of the Wizard with the
Delimited option. The third step of the Wizard in both cases is to specify any particular
numerical formatting to be applied to the data as it is imported into Excel. Let's take a
closer look at the Text Import Wizard through an example:

Figure 10.1 presents a text file that records the number of hours ten employees worked
for three consecutive weeks. The file records each employee’s start date and hours
worked for three weeks. This file has been saved as a “.txt” file.

I EmployeeHours - Notepad

File Edit Format WView Help

1 1/5/04 30 1/12/04 35 1/19/04 37
2 1/5/04 28 1/12/04 25 1/19,/04 26
3 1/5/04 22 1/12/04 38 1/19/04 34
4 1/5/04 3a6 1/12/04 32 1/19,/04 30
5 1/5/04 28 1/12/04 29 1/19/04 28
G 1/5/04 34 1/12/04 31 1/19,/04 33
7 1/5/04 25 1/12/04 28 1/19/04 22
8 1/5/04 23 1/12/04 25 1/19,/04 24
9 1/5/04 35 1/12/04 37 1/19/04 36
10 1/5/04 29 1/12/04 35 1/19,/04 37




Chapter 10: Working with Large Data

Figure 10.1 Text file of employee hours.

The supervisor of these employees may be interested in calculating the average hours
worked per employee and the average hours worked every Monday. To take advantage
of Excel tools and functions that will help her accomplish this, she must import this text
file into Excel. After ensuring the above data is saved as a text file, we open Excel and
choose File > Open from the menu; then select the above text file. The Text Import
Wizard will appear (see Figure 10.2).

Text Import Wizard - Step 1 of 3

The Text Wizard has determined that your data is Delimited.
If this is correct, choose Mext, or choose the data type that best describes your data.

Original data type
Choose the file type that best describes your data:

(e Delimited - Characters such as commas or tabs separate each field.
[ IH width - Fields are aligned in columns with spaces between each field.
Startimport at row: 1 El: File origin: | 437 : OEM United States ﬂ

Preview of file C:\Documents and Settingsuser My Documents\A. .. \EmployeeHours. txt,

11 101/5/0402001/,12/0403501 /1504037 -
|2 FO1/5/0402801 /7120402501 /15704026

|2 PO1/5/0402201/12,/0403801,/15/04034

|4 MO1 /570403601 /12/0403201/153/04030

|5 BO1/5/0402801/712/0402901 /15704028 ﬂ

Cancel | Mext = | Einish |

Figure 10.2 Step 1 of the Text Import Wizard.

For the first step of the Wizard, we will choose the Delimited option. We notice that tabs
separate the text file data. Excel may have guessed this if we had selected the Fixed
Width option, but it is still important to ensure that tabs are used (notice that “/” marks
are also used in the dates which might be considered as a separator in Excel’s guess).
In the second step of the Wizard, we select “Tab” as the delimiter (see Figure 10.3). We
could try other options to preview the columns that would appear. For example, we could
check “Other” and enter the “/” mark in the adjacent space to preview an incorrect
separator for the data.
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Text Import Wizard - Step 2 of 3

" This screen lets you set the delimiters your data contains. You can see
how your text is affected in the preview below.
Delimiters ) _
[ Treat consecutive delimiters as one
v Tab [ semicolon [ Comma
| Space : Text qualifier: h
Data preview
il /5704 [30 hHs12/04 |35 /15504 37 -
& Ls5/04 B8 /712704 5 /15,04 F&
] Ls5/s04 B2 Lr12/704 [38 L1504 |34
4 L/5/04 [38 hHs12/04 32 /15,04 [0
5 /5704 8 hHs12/504 B35 /15,04 8 -
Cancel < Back | Mext = | Einish |

Figure 10.3 Step 2 of the Text Import Wizard.

Next, we go to the third step of the Wizard and specify any numerical formatting for the
data (see Figure 10.4). For this text, the second, forth, and sixth columns should be
entered as dates. So, we select each of these columns in the preview area and choose
‘Date: MDY” as the format option. The other columns can be kept in “General’
formatting.
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Text Import Wizard - Step 3 of 3

This screen lets you select each column and set Column data format
the Data Format. - Eiree
'General' converts numeric values to numbers, date (" Teut
values to dates, and all remaining values to text, o Qate MDY -

" Do not import column {skip)

Advanced...

Data preview

2 1o = LY
/5704 RO Flz/04 -
/5704 BB Flz /04
/5704 B2 Flz/04
/5704 & F1z2 /04

: /5704 BB F1z/04 F158/0 -

1 | »]

Cancel < Back | Einish |

Figure 10.4 Step 3 of the Text Import Wizard.

We are now done with the Text Import Wizard, the text data should now be imported into
Excel columns, as shown in Figure 10.5.

A B C D E F G

1 1 1/5/2004 30 11272004 35 119/2004 37
2 2 1/5/2004 28 112/2004 25 119/2004 26
3 3 1/5/2004 22 112/2004 38 1119/2004 34
4 4 1/5/2004 36 11212004 32 119/2004 30
5 5 1/5/2004 28 112/2004 29 1/19/2004 28
b 6 1/5/2004 34 11212004 31 119/2004 33
7 T 1/5/2004 25 112/2004 28 1/19/2004 22
B 8 1/5/2004 23 112/2004 25 1/19/2004 24
9 9 1/5/2004 35 11212004 a7 119/2004 36
10 10 1/5/2004 29 112/2004 35 119/2004 37
1

Figure 10.5 The text file data imported into Excel columns.

The employer can now use the Excel AVERAGE function to compute the averages that
she was looking for (per employee and per date). She can also organize her data by
adding column headings and other formatting (see Figure 10.6).
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A B C D E F G H [

1 |EmployeelD| Date 1 |Hours 1| Date 2 |Hours 2| Date 3 |Hours 3 Average Hours
2 1 1/6/2004) 30 [112/2004| 35  [1M19/2004( 37 34.00
3 2 1/5/2004) 28 [112/2004| 25  [1M19/2004( 26 26.33
4 3 1/5/2004) 22 [1M12/2004| 35  [1M192004 34 31.33
5 4 1/5/2004) 36 [1M2/2004| 32 11972004 30 32.67
] 5 1/6/2004) 28 [1M12/2004| 29  [1M19/2004( 28 28.33
7 B 1/6/2004) 34 [112/2004| 31 [1M192004( 33 32.67
g 7 1/5/2004) 25  [1M12/2004| 25 [1M19/2004( 22 25.00
g B 1/5/2004) 23 [1M2/2004| 25  |1M19/2004( 24 24.00
10 9 1/5/2004) 35 [1M2/2004| 37 [1M19/2004( 36 36.00
11 10 1/5/2004) 29 [112/2004| 35  [1M19/2004( 37 33.67
12

13 Average Hours| 29 |

14
Figure 10.6 The final organized data with average calculations.

10.2.2 Web Addresses

To import data from a webpage, use the Data > Import External Data > New Web Query
option from the menu. In the dialog box that appears, you can enter the web address
that contains the data you want to import. There will then be a preview of this website in
the window. You can then select what sections of data you want to import; that is, you
may not want to import everything on the webpage. The possible data sections will be
marked by small arrows. Select the arrows for all the data you are interested in and then
click Import. Excel will prompt you to select a cell in the worksheet for where you want to
place this imported data. Excel will import the data and separate it into columns, as done
on the webpage. There is no prompt for how to separate this data, but Excel usually
makes a good guess. You can always reorganize your data in the spreadsheet, if
desired.

Let’s consider an example. The following web address contains current stock quotes and
information for MSFT stock (see Figure 10.7), reported by Quicken:

http://www.quicken.com/investments/quotes/?p=MSFT
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“ Adcress: E@h_ttp:ffwww‘qucken‘cumﬁnvestmen@/quutes_ffp=MSFF i EﬂGo v . _eard1:; i | Yl

@

] »
Q"'Cken Quicken Software WUIESECN Tases | HomeLoans | Insurance Quates | BillséBanking | Small Business

HOME

Investing Center | Portfolio | Quotes & Research | Markets | Planning & Tax | My Finances -

Juates & Research Center MICROSOI‘T CORP

Irlvestlng Ideas holls): .5 e i
Ent i sk 0 ea nanci

Stock Itess Dt kniow the symbel?

Mutual Furd [deas . 2004 pictue n minues.
At et Click Hers Now and SAVE 10
- Pinter-fiendly version
IQ:D':E Quick Quate || Day's Overview | Last 5 Days
Chart
I—M ; Las Trade 13 Volume 11,167 252
: kEcurecard Chﬁﬂge A0 |+ﬂ.07“fn) Mm 6 467 40
e EIEL Wi Cao i S0 g2
! Annac\ stl:a:iarlusr QM ‘23_49 PE ‘31-[][]
i T B4 D il 050%
Compary et LG B48-BT Annual DivSh 0%
Compare to Industry 24k Range 2255 3000 Market | NASDAQ
Prfle

Fundzmentals

SEC Flings

Free Zacks Stock Analysis for MSFT

Simplify the chore of paying bills - Quicken Bil Pay lels you pay anyone, anywhere in the .. - all fom your Quicken software. You confrol which bills get paid, and when theyre paid. Save fime and
avoid necessary papenwork with Quicken Bill Pay- enroll today!

Figure 10.7 Quicken quote on MSFT stock.

Suppose we are interested in maintaining a worksheet with this data in order to compare
the company values or to analyze how a possible portfolio of this stock is doing. To
import this data, we first copy the web address of this page. Then, we select Data >
Import External Data > New Web Query from the menu and simply paste the web
address into the “Address” window of the dialog box (see Figure 10.8).
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New Web Query

Address: |hth:u:,.",."'A"n"n'.quidcen.cumﬂnvesh‘nentsfquntes,ﬂ |§u | = 0 ﬂ Options...
Click next to the tables you want to select, then dick Impaort.

SEOCE IOESE Dion't ko the: surbol? o [TMETT  that works b ~

Mutual Fund Ideas _ bili pay Quicken W
Quotes & News - udd to pour watchlist PAY YOUR FIRST Z0 Bl

- Printer-friendly wersion
m Quote
i ::I Last 5 Days
Chart
Mews

V) act Trade 28.45 Volume 11,754

PO (onoe 0050475  [MwaVeume | 6647

One-Click Scorecard

Bid ! Ask 284572345 Mkt Cap (mil) | 53074
Stock Ewaluator
Anzlyst Ratings Open 2843 P/E 31.00
Prev Close 28.48 Div Yield 0.50%
Research Reports s ———— e
Day's Range 2845 -28.73 Annual DivfSh | 0.16
Compare to Industry 52-wk Range  22.55-30.00 Marlet MASD,

Profile
Fundamentals

SFC Filinns
L1

Impart | Cancel

Figure 10.8 Web query for the MSFT quote information.

In the above webpage preview, we can see the small arrows in yellow boxes that Excel
has placed on different sections of data. Since we are only interested in the actual stock
data, we select the arrow next to “Last Trade.” Notice as you place your cursor on this
arrow that a square appears around the entire section of data associated with that arrow.
After we click the arrow, it will become a check mark, indicating that we wish to import
this data. Now that we are done selecting data, we click Import. Finally, we must specify
where in the worksheet we would like to paste the data (see Figure 10.9).

Import Data

Where do you want to put the data?
{* Existing worksheet:
Cancel |
| =sheet11sas2 EY

" Mew worksheet

Properties...

Figure 10.9 Location of the imported data.
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The data has now been transferred to the worksheet, as seen in Figure 10.10. Excel has
also formed appropriate columns.

A B C D

1

2 Last Trade 26 .44 Volume 11,944 047
3 Change -0.04 {-0.14%) Awvg Volume 66,487 540
4 |Bid / Ask 28.43/2844 Mkt Cap (mil) | $307,294 22
5 Open 2849 P/E 31
&6 Prev Close 28.48 Div Yield 0.50%
7 Days Range 2843-2873 Annual Diw/Sh 0.16
8 |52-wk Range  22.55-30.00 Market MNASDAQ

9

Figure 10.10 Imported data is separated into columns.

We can now further format this data for future analysis. We have added a title to the
table and left a place to enter the date and time when this query was made (see Figure
10.11). We may then keep a record of “Last Trade” values, or others, as we continue to
repeat this query in the future. To repeat a query, use the Refresh Data option from the
Data menu. Simply select the range of queried data in the worksheet and select Data >
Refresh Data from the menu. Any changes on the webpage will be reflected on your
worksheet.

A B c D
1 [MSFT Stock (from Quicken)
2 |Date: Time:
3 Last Trade 2844 Volume 11,944 047
4 Change -0.04 (-0.14%}| Avg Volume 66,487,640
5 Bid / Ask 284372844 | Mkt Cap (mil) |5307 254 22
b Open 28.49 P/E 31
7 Prev Close 2848 Div Yield 0.50%
B Day's Range 2843 -28.73 | Annual Div/Sh 0.16
9 | 52wk Range 22 55 - 30.00 Market NASDAL
10

Figure 10.11 The web data is organized for analysis.
10.2.3 Databases

To import data from a database, choose Data > Import External Data from the menu.
From here you can browse to find a database file with which you want to work. These
files do not need to be other Excel files; they can be any Data Access Object or ActiveX
Data Object. The options available to you at this point will all involve an understanding of
databases.

To illustrate the concepts in this section, we will use a previously created database in
Microsoft Access. This database is titled Books and has a short record of a number of
books. The fields are: ISN, Title, Author, and Copyright Year. To work with this data in
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Excel, we prepare a new worksheet. First, we choose Data > Import External Data from
the menu; the window in Figure 10.12 will appear.

Import Data EE |
YWhere da you wank ko put the daka?

¥ Existing worksheet: I
Cance
Er—

" Mew worksheet

@ Create a PivokTable repart, .,

Properties... Fararneters.. Edit Query...

Figure 10.12 To import data, choose Data > Import External Data from the menu and
specify where to place the data.

We then specify where we want the imported data to be located. In this case, we
choose a cell in the worksheet, say B4, and press OK. The imported data will then be
copied to the worksheet, as illustrated in Figure 10.13. Notice that an External Data
toolbar automatically appears next to the data. The first two options on the toolbar are
Edit Query and Data Range Properties. Edit Query allows us to modify what part of the
database we have imported. A query is a search for a particular set of data from the
database; it is similar to filtering. The Data Range Properties option gives us the
opportunity to fine-tune the data before us. We can also update the data by using the

H icon. The ! icon will ensure that any changes that have been made to the original
database are reflected in our Excel worksheet.

A B | C | 8] | E |
1 |Importing Data from the Books Datahase in Access
2
3 ISN Title Author Copyright Year
4 12383765645 FProgramming in VBA JB White 19593
5 12366759340 [Vorking in Excel Lk Grey 2000
B 1238709643 | Engineering Applications [RS Johnson 2001
7 1233457908 |Maodeling 1D Smith 1999
8 1236545712 [Formulations OB Myers 2000
9 1235485693 | Advanced WBA P Wvillson 2000
10
11
12
13

Figure 10.13 The data has now been imported into the worksheet in Excel.

A more detailed way to run a query on this database using help from Excel is to run the
query before we import the data. To do this, from Excel, choose Data > Import External
Data > New Database Query. You will then see the window in Figure 10.14, which
configures the data source for the query. Since we are using a database in Microsoft
Access, the only change we need to make here is to select MS Access Database from
the list of Databases; then we press OK.

10
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Chooze Data Source

Databazes | Dueriesl OLAR Eul:uesl 0K
<Mew Data Source:

dBASE Files® Cancel
Ewicel Files®

Browse. ..

itS Access Database®
Yizual FoxPro D atabaze® _
Yizual FoxPro T ables® Options. ..

duddd].

Delete

@l ¥ Usze the Query Wizard to create/edit queries

Figure 10.14 To choose a data source, we need to specify the type of database we are
using.

The next window will provide a list of files that match this data source type (see Figure

10.15). In the list, we should find the file, books.mdb; we select it and press OK. Now,
we begin to define our query.

Select Database |
[ atabaze Mame Directaries:
II:u:uu:uks.mu:II:u [h.. hexamples

= Cancel |
- |".. -

= harna

[= Ahuja_Excel Book —lﬂeh:|

%E&:amiles [T Eead Only
ura

LI 1 Karthik LI [T Exclusive

Lizt Filez of Type: Dirives:

I.-i‘-.ccess Databazes [*.mnj I B3 | MWISENhome j Metwork... |

Figure 10.15 Selecting books.mdb from the list of files that match our data source.

The first step in defining our query is to specify which columns of data that we want to
appear in our final table. We click the + sign next to the table name, tblbooks, to see a
list of all the column titles. In figure 10.16 we selected the Title, Author, and Copyright
Year columns. We click Next to arrive at the next step.

11
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Query Wizard - Choose Columns

"What columns of data do you want to include in pour query?
Ayailable tables and columng: Colurmnz in your quen:
ISH Authior J
Copyright v'ear
(LY
Preview of data in zelected column:
®| Ciptions... Mext = Cancel |

Figure 10.16 Selecting which columns of data we want to appear in our final table.

Now, we specify how we want to filter this data. This is the query definition (see Figure
10.17). First, we select the column title, or field, by which we want to filter our data.
Then, we select an equality type and a value from that field. In this case, we decide to
filter the data by selecting all entries whose Copyright Year is equal to 2000 and click
Next. Note that we can have multiple filters among each available field.

Query Wizard - Filter Data

Filter the data to specify which rows o include in pour querny.
IF pou don't weant to filker the data, click Mest.

Calumnn to filter: Only include rowvws where:
Tile Copyright Year

Avthor | equals ﬂ lm ﬂ

Copyright 'ear & and O
(] (ul I
| =l =l
{ {
| =l | =l
{

~

@ < Back | Mext = | Cancel |

Figure 10.17 Filtering data is how to define a query. We can select one or more
fields, equality and a value from the field(s) by which we want to filter the data.

Then, it is necessary that we choose how to sort the data in the final table (see Figure
10.18). We have decided to sort by the Author in Ascending Order. Again, note that we
can have multiple sorts; Section 10.4.1 presents an example of multiple sorting.

12
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Query Wizard - Sort Order

Specify how pau want pour data sarted.
[f wou don't want ba zort the data, click Mext.

Sort by

R - | . oere

" Descending
Then by

-
| =l -

| = .

@ < Back | Mead = | Cancel

Figure 10.18 Specifying how to sort the data in the final table.

After pressing Next, we arrive at the last step in creating our query. This step requires
us to decide whether we want to place the data from this query in Excel, view it in its
original data source, or create an OLAP cube. The first two options are the most
commonly used; we will view our data in Excel (see Figure 10.19). To view the final
table, we click Finish.

Query Wizard - Finish

What would vou like to do next?

{* Betum Data to Microsaft Excef Save Quen...

" iew data or edit query in Microzoft Query

(" Create an OLAP Cube from Hhiz quen

@ < Back | Finish | Cancel

Figure 10.19 Selecting to view the results of the query in Excel.

After we pick a place in our worksheet to situate the table, the result of the query is
transferred to Excel. We can format this data in a table and use it in our worksheet as

13
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needed (refer to Figure 10.20). Notice here that only the books with Copyright Year of
2000 are shown in the table and that all of the books are sorted alphabetically by Author.

A B C D

1 |Importing Data from the Books Database in Access

2

3 Title Author Copyright Year
4 Waorking in Excel [LK Grey 2000
5 Formulations OMN Myers 2000
B Advanced VBA  |PW Willson 2000
7

2]

Figure 10.20 Formatting data in a table to use in our worksheet.

Databases constitute an important part of Excel applications. Involving VBA code in
database applications extends your options in organizing your data.

10.3 Exporting Data

After working with a database in an Excel worksheet, you can export data to another
workbook or to a database in another program. To export data from Excel to a database,
you have to use an Add-In called AccessLinks. This Add-In must be downloaded and
installed from the Microsoft webpage: http://www.microsoft.com/downloads. (The only
valid database available to export using this Add-In is Microsoft Access.) Once it is
installed, simply go to the Data menu option and select from the three exporting
methods: MS Access Form, MS Access Report, or Convert to MS Access (see
Figure 10.21).

Data | Window Help
%l Sort...

Filter b

Farm...

Subtotals. ..

Validation. ..

Table...

Text to Columns...

Consolidate. ..

Group and Outline 3
@ PivotTable and PivotChart Report...

Import External Data »

MS Access Farm...

MS Access Report...

Convert to MS Access... |
Figure 10.21 The three exporting options available with the AccessLinks Add-In appear
at the bottom of the Data menu.

14
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10.4 Creating Pivot Tables from External Data

When we discussed Pivot Tables in Chapter 6, we mentioned that you can use data not
only in your spreadsheet, but also from an external data source. In the first step of the
Pivot Table Wizard, we select the type of data that we want to use (see Figure 10.22).
To use external data, select External data source from the list of options.

PivotTable and PivotChart Wizard - Step 1 of 3

Where is the data that you want to analyze?
(" Microsoft Excel list or database

i Multiple consolidation ranges
(" Another PivotTable report or PivotChart report

What kind of report do you want to create?
i+ PivotTable

" PivotChart report (with PivotTable report)

Cancel | Mext = Einish |

Figure 10.22 Choosing external data as the source of the pivot table.

We will then be prompted to select the actual data (see Figure 10.23). To specify the
data type and location, we click Get Data.

PivotTable and PivotChart Wizard - Step 2 of 3 E|E|

Where is your external data stored?

Mo data fields have been retrieved.

To use an Office Data Connection (.odc) file, dick cancel and then use the
Import Data command (Data menu, Import External Data submenu) to
apen the file,

@ Cancel « Back | | |

Figure 10.23 Getting the actual data to use for the pivot table.

We will use some example data from a Microsoft Access database file. We select MS
Access Database from the list of options (see Figure 10.24).

15
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Choose Data Source

D atabazes l Dueries] OLAP Cubes oK
<Mew Data Sourcesr

dBASE Files® Cancel
E el Files®

Browse...

M5 Access Databaze*

Yizual FosPro D atabaze®
Yizual FoxPro T ables® Options. .
Htreme 5ample D atabaze®

Delete

s

@ v Lze the Querny Wizard to create/edit quernies

Figure 10.24 Selecting the MS Access Database data type.

We are now prompted to choose the data within our data source to use for the pivot
table (see Figure 10.25). In this example database, we have several tables and queries
of data for a University System Database. Let’s look at the data in the Student Table to
make an analysis of the number of students of each nationality and gender by using a
pivot table. We select the Student Table from the left window and click the + icon. Then,
we select the field names, or column titles, that we are interested in and click the > arrow
to move them to the right window. All of the fields listed in the right window will be
imported to the pivot table.

Query Wizard - Choose Columns

YWhat colurmnz of data do you want b0 incliude in pour quen?

A ailable tables and columns: Calurmnz in wour querny:
+ thiCourse - > MName J
+ thiDepartment DEpartm_entID J
I:l I aticnality
+ thlFaculty Girder
+ thlSection <4
¥
+ thiTranscript
L

Preview of data in selected column:

@ Options. .. | Mead = | Cancel

Figure 10.25 Selecting the table fields to be imported to the pivot table.

We are now ready to return to the Pivot Table Wizard. Just as we did in Chapter 6, we
specify the layout and location of the pivot table along with any options (see Figure
10.26). Figure 10.27 presents the final pivot table. We can see the number of students
per nationality and per gender for each department.

16
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PivotTable and PivotChart Wizard - Step 3 of 3

: i
(" Existing worksheet
|'vBA Pivotisas20 Tk

Click Finish to create your PivotTable report.,

@| Layout... Cptions... | Cancel | < Back | || Einish |

Figure 10.26 The final step of the Pivot Table Wizard.

A B C O E F
1
2
3 |Count of Name DepartmentlD |
4 Gender | Nationality « CISE DIS ISE Grand Total
] Female American 8 8
6 Chinese 4 4
7 Hispanic 4 4
8 Indian 2 2
M Female Total 2 16 18
10
11 Male African American 4 4
12 Armerican 4 4 a8
13 Hispanic 2 4 6
14 Fussian 2 2
15 Turkish 2 4 ]
16 I EIEE =1 6 4 16 26
17
18 | Grand Total b b 32 44
19

Figure 10.27 The final pivot table with the external data.

10.5 Using Excel as a Database

Excel defines any well-defined table of items grouped by similar categories as a
database. For example, a teaching assistant for a course may develop a detailed table
of student records; he could consider this table a database. In this database, he can
store the students’ names, homework grades, exam scores, and attendance, and he can
also calculate their class average in the same table (see Figure 10.28). The basic menu
options provide several simple functions that can be performed on Excel databases.

10.5.1 Sorting
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The first database function we will discuss is sorting. To sort means to order all entries
in a database by a particular field; a field is a category name. (In Figure 10.28, each
column heading of the table is a database field name.) In the example shown in Figure
10.28, we see that the names of the students are in no particular order. To place the
names in alphabetical order, We can sort the entire database by the field of Student

Name.
A B C D E F G H
1
2
3 Course Example
Attendance

Assignment | Assignment | Assignment | Exam 1 | Exam 2 (in days Class
4 Student Name 1 Grade 2 Grade 3 Grade Score Score absent) Average
5 McDonald, Tom 90.3 84.2 85.3 94.2 94.2 0 91.7
6 Gold, Larry 91.5 87.2 87.2 91.1 953 0 914
7 Jones, Dave 88.7 86.5 78.7 776 80.3 1 81.2
8 Fortatto, Melissa 87.3 85.1 92.9 91.6 97.7 0 92.2
9 Smith, Tracy 85.4 84.7 87.2 84.1 925 0 87.3
10 Richards, Amy 90.3 84.6 86.3 86.5 92.6 0 88.6
1 Adams, John 86.6 §3.5 83.3 74.0 85.9 1 82.6
12 Edwards. Bill 89.4 83.2 81.8 72.0 80.7 2 9.7
13 Edmonton, Don 93.0 80.3 84.7 88.5 83.0 1 85.9
14 Lexington, Pat 90.0 79.8 89.5 88.8 91.1 0 88.6
15 Mason, Mathan 91.5 79.0 87.4 72.3 90.0 1 83.1
16 Clesman, Daniel 93.7 77.8 80.5 854 85.6 0 84.9
17 Nuns, Lisa 89.7 772 86.8 735 84.2 0 81.1
18 Radcliff, Beth 85.3 76.8 88.1 75.0 81.3 0 80.3
19 Harrison, Sally 87.1 76.1 80.5 81.1 85.2 3 824
20 Patterson, Henry 92.4 73.8 86.5 713 81.6 1 79.6
21 Gonzalez, Ted 93.0 70.2 80.9 77.3 80.8 1 80.0
22

Figure 10.28 This database of student records for a course contains eight fields.

To do so, we highlight the entire database, including the field names; this is the range

B4:121. Next,we choose Data > Sort from the menu. We will then see a window similar

to Figure 10.29.

My list has

{* Header row

Options..

* Ascending
™ Descending

* Ascending
(™ Descending

{* Ascending
(™ Descending

™ Mo header row

[ o< |

Cancel |

?)X]

Student Mame
Assignment 1 Grade
Assignment 2 Grade —
Assignment 3 Grade
Exa 1 Score

My list has

QOptions..

% Header row

* Ascending
(™ Descending

* Ascending
(" Descending

{+ Ascending
(" Descending

(" Mo header row

[ o |

Cancel |

?)X]

I(b)

18
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Figure 10.29 (a) The Sort window allows us to choose a field name by which to sort
and select Ascending or Descending Order for the sort. (b) A list of all of the field
names.

We can select any field name to sort by; we have chosen Student Name in Ascending
Order. Ascending Order will list last names from A to Z; Descending Order would list
them in the opposite order. We can see the results of this sort in Figure 10.30. Note

'

that the and ! icons at the top of the window will automatically sort the
highlighted database by the first field in Ascending and Descending Order, respectively.

A B C D E F G H I
1
2
3 Course Example
Attendance

Assignment | Assignment | Assignment | Exam 1 | Exam 2 (in days Class
4 Student Name 1 Grade 2 Grade 3 Grade Score Score absent) Average
5 Adams, John 86.6 83.5 83.3 74.0 88.9 1 82.6
6 Edmonton, Don 93.0 80.3 84.7 88.5 83.0 1 85.9
7 Edwards, Bill 89.4 §3.2 81.8 72.0 80.7 2 79.7
8 Fortatto, Melissa 87.3 85.1 92.9 916 97.7 0 92.2
9 Gold, Larry 915 §7.2 87.2 911 953 0 914
10 Gonzalez, Ted 93.0 70.2 80.9 77.3 80.8 1 80.0
1 Harrison, Sally 87.1 76.1 80.5 81.1 85.2 3 824
12 Jones, Dave 88.7 86.6 78.7 776 80.3 1 81.2
13 Lexington, Pat 90.0 79.8 89.5 88.8 91.1 0 88.6
14 Mason, Mathan 91.5 79.0 87.4 72.3 90.0 1 83.1
15 McDonald, Tom 90.3 88.2 85.3 94.2 94.2 0 91.7
16 Nuns, Lisa 89.7 772 86.8 735 84.2 0 81.1
17 Qlesman, Daniel 93.7 77.8 80.5 854 85.6 0 84.9
18 Patterson, Henry 924 738 86.5 713 81.6 1 79.6
19 Radcliff, Beth 853 76.8 88.1 75.0 81.3 0 80.3
20 Richards. Amy 90.3 84.6 86.3 86.5 92.6 0 88.6
21 Smith, Tracy 854 84.7 87.2 84.1 925 0 87.3
22

Figure 10.30The database is now sorted in alphabetical order by Student Names.

Note also that in the Sort window (Figure 10.29), we can sort by more than one field at a
time. For example, in Figure 10.31, we have sorted by Class Average in Descending
Order and then by Student Name in Ascending Order. Observe that the values for Class
Average in cells 18 and /9 are the same (88.6) and the student names are listed
alphabetically by last name (Lexington and Richards). Please note, however, that there
is a limit of three fields that you can simultaneously sort by.
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Sort

Sort by

|Class Average

{* Header row

Then by

|S1J_||:Ient Mame ﬂ
Then by

| =]
My list has

3

(™ Ascending
{* Descending

i+ Ascending
(" Descending

i+ Ascending
(" Descending

" Mo header row

Options. .. | Ok | Cancel |
i(a)
A e | D | E F G H
1
2
3 Course Example
Attendance

Assignment | Assignment | Assignment | Exam 1 | Exam 2 (in days Class
4 Student Name 1 Grade 2 Grade 3 Grade Score Score absent) Average
5 Fortatto, Melissa 87.3 85.1 92.9 91.6 97.7 0 92.2
6 McDonald, Tom 90.3 88.2 85.3 94.2 94.2 0 91.7
7 Gold, Larry 915 87.2 87.2 91.1 95.3 0 914
8 Lexington, Pat 90.0 79.8 89.5 58.8 911 0 58.6
9 Richards, Amy 90.3 84.6 86.3 86.5 92.6 0 88.6
10 Smith, Tracy 85.4 84.7 87.2 841 92.5 0 87.3
11 Edmonton, Dan 93.0 80.3 84.7 88.5 83.0 1 85.9
12 Olesman, Daniel 93.7 77.8 80.5 85.4 85.6 0 84.9
13 Mason, Mathan 91.5 79.0 87.4 72.3 90.0 1 831
14 Adams. John 86.6 83.5 83.3 74.0 88.9 1 §2.6
15 Harrison, Sally 87.1 76.1 80.5 81.1 85.2 3 524
16 Jones, Dave 88.7 86.6 78.7 77.6 80.3 1 §1.2
17 Muns, Lisa 89.7 77.2 86.8 735 84.2 0 81.1
18 Radcliff, Beth 85.3 76.8 88.1 75.0 81.3 0 80.3
19 Gonzalez, Ted 93.0 70.2 80.9 77.3 80.8 1 50.0
20 Edwards, Bill 89.4 83.2 81.8 72.0 80.7 2 79.7
21 Patterson, Henry 92.4 73.8 86.5 71.3 81.6 1 79.6
22

(b)

Figure 10.31 First sorting by Class Average in Descending Order and then by Student

Name in Ascending Order. (b) The database is now sorted.

There is one more option to specify in the Sort window; this is the Header Row option. It
simply informs Excel whether or not the field names are already specified by column

names in a header row.
example, then the field names appear in a list as column titles.

10.32).

20

If there is a header row, which we have marked in the above

If, however, we had
selected No header row, there would only be column names in the field list (see Figure
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Sort by

»| * Ascending

{* Descending

{* Ascending
" Descending

{* Ascending
" Descending

My list has

" Header row {* Mo header row

Cptions. .. | QK | Cancel

Figure 10.32 If we select No header row, the Excel column names are used as field
names instead of as column titles in the database.

We can also sort within a row. To do this, we click the Options button on the Sort
window. The window shown in Figure 10.33 appears. There is an option to determine
how the first field we sort by should be sorted; the default value is Normal; other options
refer to date values. We can also select whether our data is Case Sensitive or not. To
sort within a row, we will need to change the Orientation option from “top to bottom” to
“left to right.”

Sort Options

Eirst key sort order

|N|:|rmal j oK |
[ Case sensitive Cancel |

Qrientation
" Sort top to bottom

Figure 10.33  Sort Options include sorting from top to bottom or left to right.
Once we press OK and return to the main Sort window, wel notice that the field lists

show row numbers instead of column numbers (see Figure 10.34). These numbers refer
to the row numbering on the spreadsheet; they are not relevant to our table.
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Sort 2IX

(" Ascending

{* Descending

{* Ascending
" Descending

{* Ascending

" Descending

My list has
{+ f'“

Cptions. .. | QK | Cancel

Figure 10.34  The fields are now listed by row number.

Using the student data, let's choose row 4 to sort by since it has the titles of the different
grades. If we sort by Row 4 in Ascending order, we will see the table shown in Figure
10.35.

A B C D E F G H
1
2
3 Course Example
Attendance
Assignment 1 | Assignment | Assignment | (in days Class | Exam 1 Exam 2
4 Grade 2 Grade 3 Grade absent) | Average| Score Score Student Name
5 87.3 85.1 92.9 0 92.2 91.6 .7 Fortatto, Melissa
6 90.3 85.2 85.3 0 9.7 94.2 94.2 McDonald, Tom
7 4.5 g7.2 87.2 0 914 91.1 953 Gold, Larry
8 90.0 79.8 89.5 0 85.6 88.8 91.1 Lexington, Pat
9 90.3 84.6 86.3 0 88.6 86.5 92.6 Richards, Amy
10 85.4 84.7 87.2 0 87.3 84.1 92.5 Smith, Tracy
1 93.0 80.3 84.7 1 85.9 88.5 83.0 Edmonton. Don
12 93.7 17.8 80.5 0 84.9 85.4 45.6 Olesman, Daniel
13 91.5 79.0 87.4 1 831 723 90.0 Masan, Mathan
14 86.6 83.5 83.3 1 82.6 74.0 858.9 Adams, John
15 87.1 76.1 80.5 3 82.4 81.1 85.2 Harrisan, Sally
16 88.7 86.6 78.7 1 81.2 17.6 80.3 Jones. Dave
17 §9.7 17.2 96.8 0 81.1 735 44.2 Muns, Lisa
18 85.3 76.8 85.1 0 80.3 75.0 81.3 Radcliff, Beth
19 93.0 70.2 80.9 1 80.0 77.3 80.8 Gonzalez, Ted
20 89.4 83.2 81.8 2 9.7 72.0 80.7 Edwards, Bill
2 92.4 738 86.5 1 79.6 71.3 g1.6 Pattersan, Henry
22

Figure 10.35  The table is now sorted by row 4.

Sorting is a useful database function as it allows us to organize our data in multiple
ways. It becomes even more valuable as the size of our database grows. It can also
function as a search tool. For example, it can help us find an item name in an
alphabetical listing.

@ Sorting: Ordering all entries in a database by a particular field.
@ Field: Name of a category by which items are grouped in a database.
Summary
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10.5.2 Filtering

The next database function we will discuss is filtering. Filtering differs from sorting in
that it selects a specified set of data from the database instead of ordering the entire
database. Filtering allows you to select a group of entries in a database that is equal to
a particular data entry within a field. For example, referring to Figure 10.28, instead of
ordering all of the data by sorting by Class Average, we could select to view only the row
items that have a Class Average equal to 88.6. To do so, we begin by highlighting the
entire database, including column titles, cells B4:/21. Then,we choose Data > Filter >
Auto Filter from the menu. This selection will transform the database by adding drop-
down arrows to each field (see Figure 10.36).

A B | c | D | E N A O < H |
N
| 2 |
| 3 | Course Example
Attendance

Assignment | Assignment | Assignment| Exam 1 | Exam 2 (in days Class
4 Student Nam | 1 Grade | 2 Grade | 3 Grade~| Score+| Score.| absent)~|Averag
| 5 | Adams, John B6.6 g83.5 83.3 74.0 88.9 1 826
| G | Edmonton, Don 893.0 80.3 g84.7 88.5 83.0 1 85.9
| 7 Edwards, Bill 89.4 g3.2 g81.8 72.0 80.7 2 79.7
| G | Fortatto, Melissa B7.3 85,1 929 91.6 97 .7 0 92.2
| 9 | Gold, Larry o91.5 g7.2 g7.2 91.1 953 0 91.4
10 | Gonzalez, Ted 93.0 70.2 B80.9 773 80.8 1 80.0
11 | Harrison, Sally 871 761 804 B81.1 a5 2 3 a2.4
| 12 | Jones, Dave Ba.7 866 787 7R a0.3 1 a1.2
|13 | Lexington, Pat 0.0 798 895 aa.a 911 1] faf=l=
| 14 | Mason, Mathan o914 790 87 .4 723 90.0 1 831
| 15 | tcDonald, Tom 803 aa.2 853 042 042 1] 917
| 16 | Muns, Lisa 897 772 B8 7348 a4.2 1] 811
|17 | Olesman, Daniel 93.7 778 80.5 85.4 856 0 84.9
|15 | Patterson, Henry 2.4 738 8.5 71.3 a1k 1 796
|19 | Radcliff, Beth 85.3 /6.8 88.1 758.0 81.3 0 80.3
| 20 | Richards, Ay 80.3 g4.6 86.3 865 926 0 8.6
21 Smith, Tracy B5.4 g4.7 g7.2 84.1 92.5 0 a7.3

l{gure 10.36 The database is auto-filtered with selection options for each field.

We then select the arrow attached to the Class Average field. Here, we determine a
particular data value, say 88.6, that will reconstruct the database so that it only displays
the rows whose Class Average entries match the value chosen (see Figure 10.37). We
can again display the entire database by clicking on the option arrow of Class Average
and selecting (All).
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A, B € B E F £} H
1
2
3 Course Example

Attendance
Assignment | Assignment | Assignment| Exam 1 | Exam 2 | (in days Class

4 Student Nam .| 1Grade »| 2 Grade .| 3 Grade.| Score~| Score~| absent)~|Averay.
5 Adams, John 85.65 83.5 83.3 74.0 85.9 1 [LAl
B Edmanton, Don 53.0 80.3 847 a5 530 ] Elﬂitla?d.'f.))
7 Edwards, Bill 89,4 g3.2 81.8 72.0 g0.7 2 |72
g Fortatto, Melissa a7.3 85.1 929 91.6 977 0 [#=7
g Gold, Larry 91.5 57.2 g7.2 91.1 95.3 0 ggg
10 Gonzalez, Ted 93.0 702 80.9 773 80.5 1 a1
11 Harrison, Sally a7.1 76.1 80.5 81.1 85.2 3 stz
12 Jones, Dave 83.7 86.5 8.7 776 803 1 gg-g
13 Lexington, Pat a0.0 79.5 89.5 85.5 211 0 lasy
14 Mason, Mathan 915 780 a7 .4 723 900 1 |a4.9
15 MecDonald, Tarm 0.3 55.2 853 94.2 94.2 o |&se
16 Muns, Lisa a9.7 772 86.5 7356 84.2 a
17 Olesman, Daniel 93.7 778 80.5 854 B5.6 1]
18 Patterson, Henry 92.4 738 g96.5 1.3 8316 1
19 Radcliff, Beth 85,3 76.5 85.1 756.0 81.3 a -
20 Richards, Amy 0.3 g4.6 56.3 86.5 ErR 1] 85.6
21 Smith, Tracy 854 84.7 g7.2 84.1 925 a 87.3 (a)

A, B € B E F £} H
1
2
3 Course Example

Attendance
Assignment | Assignment | Assignment| Exam 1 | Exam 2 | (in days Class

4 Student Nam~| 1 Grade 5| 2 Grade | 3 Grade,| Scorey| Score.| ahsent)|Averag.
13 Lexington, Pat 90.0 /9.8 89.5 g5.5 911 1] g5.6
20 Richards, Amy 90.3 84.65 86.3 86.5 926 1] 85.6
2 (b)

Figure 10.37 (a) Selecting the drop-down list of values in the Class Average field.
(b)The database is filtered to only show data entries with a Class Average equal to 88.6.

There are two more options on the filtered drop-down list in each field that we would like
to discuss. One is Top 10 and the other is Custom. Selecting Top 10 allows us to
display 10 entries (or another specified amount) or 10 percent (or another specified
percent) of the entries on the top or bottom of the database. In Figure 10.38, we chose
to show the top 10 entries.

Top 10 AutoFilter

Shioy

Top - m Itermns - |
Ok | Cancel |
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A B C D E F G H |
1
2
3 Course Example
Attendance

Assignment | Assignment | Assignment| Exam 1 | Exam 2 | (in days Class
4 Student Nam+| 1 Grade 5| 2 Gradey| 3 Gradey| Scorey| Scorey| ahsent) | Averays
5 Adams, John 86.6 83.5 53.3 74.0 53.9 1 528
5 Edrmonton, Don 93.0 80.3 g4.7 g3.5 g3.0 1 859
g Fortatto, Melissa 87.3 85.1 92.9 1.6 977 0 @2
49 Gald, Larry 91.5 87.2 g7.2 91.1 95.3 0 91.4

|13 Lexington, Pat 80.0 79.5 G956 655 a1 1 0 B5E

14 Mason, Mathan 91.5 79.0 g7.4 723 90.0 1 83.1
15 McDaonald, Tarm 90.3 85.2 85.3 94.2 94.2 0 9.7
17 Olesman, Daniel 93.7 778 80.5 g5.4 85.6 0 54.9
20 Richards, Amy 90.3 84.6 86.3 86.5 92.6 0 886
21 Smith, Tracy 85.4 4.7 g7.2 g4.1 92.5 0 g7.3
7 (b)

Figure 10.38 Choosing the Top 10 option from the drop-down list. (a) Specifying
Top or Bottom, a certain number, and jitems or percent. (b) The database is updated to
show only the number of entries specified.

The Custom option gives you a set of inequality specifications. You can choose to view
entries whose field value is less than, greater than, or equal to a certain value. There is
also an And/Or option which allows you to narrow your search to a particular range of
values. For example, in Figure 10.39, we have specified to list only the entries whose
Class Average is between the values 871.7 and 82.4.

Custom AutoFilter [ 2]

Shows rows where;
Class Average

|is greater than or egual ko j |81 1 ﬂ
dnd O or
|is less than or equal to j |:32,4 ﬂ

Ilse ? to represent any single character
Ilse * to represent any series of characters

(a)
A B 5 D E F G H
1
2
3 Course Example
Attendance

Assignment | Assignment | Assignment| Exam 1 | Exam 2 | (in days Class
4 Student Nam~| 1 Grade | 2 Grade 5| 3 Grade,| Score~| Scorey| ahsent)~|Averay-
11 Harrison, Sally g7.1 76.1 80.5 81.1 g5.2 3 g2.4
12 Jones, Dave 88.7 85k 787 7B 80.3 1 81.2
16 Munsg, Lisa g9.7 772 96.8 735 g4.2 a g1.1
e (b)

Figure 10.39  Selecting the Custom option. (a) Specifying to show only entries with
Class Average values greater than or equal to 81.1 and less than or equal to 82.4. (b)
The database is updated to show only these entries.
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Filtering is useful for locating specific data correlations in a database. You can define a
select group of data by choosing a field entry that they have in common. There are
many applications of databases for which filtering will be a necessary tool.

10.5.3 DFunctions

There is a group of Excel functions that are meant specifically for working with Excel as
a database; we call these functions Dfunctions. These are specific functions designed
for use with databases. They include DSUM, DAVERAGE, DMIN, and DMAX, which
are essentially the same functions as SUM, AVERAGE, MIN and MAX, which we
discussed in Chapter 4. Dfunctions differ from the previously described functions
because they specify certain criteria before performing the function. That is, the formats
of these functions have extra parameters (we use DSUM to illustrate the general format):

=DSUM(database, field, criteria)

The criteria parameter must include a field name and a criteria cell. In preparation for
using Dfunctions, we must add a few rows to our database (see Figure 10.40). These
rows contain our criteria and must repeat our field names. We will define the Dfunction
for this example in a new cell below these criteria. Using the example from Figure 10.28
one more time, let’s find the minimum Exam 2 score for students with a Class Average
above 85.0.

A | B | ¢ | © | E [ F | & | H | |
1
2 Course Example
] Attendance
Assignment | Assignment |Assignment| Exam 1 | Exam 2 (in days Class
3 Student Name 1 Grade 2 Grade 3 Grade Score Score ahsent) Average
| 4 | Adams, John 55.4 89.3 81.5 73 84.1 1 g1.7
| 5 | Edmanton, Dan 83.5 g1.7 g2.1 ga.6 §2.4 1 g4.2
| 6 | Edwards, Bill 89.2 87.5 82.4 746 853 2 82.5
| 7 | Fortatto, Melissa 836 g3 89.1 886 MNE 1] 89.5
| g | Gold, Larry 89.7 826 85.8 91.2 =) 1] 83.1
| 9 | Gonzalez, Ted 89.3 721 80.8 734 86.3 1 80.2
110 | Harrison, Sally 85.8 74.2 86 85.9 856 3 84.3
|11 Jones, Dave 943 851 g3.4 72 84.8 1 g2.1
112 | Lexington, Pat 85.1 78.8 89.5 83.4 95.3 1] g87.7
1 13 | Mason, Mathan 87.3 729 g2.1 4.5 80.7 1 78.9
RES McDonald, Tormn 9 80.4 86.8 86.1 91.4 1] a87.7
1 15 | Muns, Lisa 946 756 86.7 0.7 87.3 a g1.7
| 16 | Dlesman, Daniel g7.6 738 g9.1 83.6 526 a g4.5
|17 | Patterson, Henry 0.4 74.1 a80.3 739 0.5 1 79.0
| 15 | Radcliff, Bath 932 729 g7.2 /1.8 864 1] 81.4
119 | Richards, Army .3 80.9 929 89.7 941 1] 90.5
| 20 | Smith, Tracy 935 87 86.5 86.9 957 ad 90.4
Attendance
Assignment | Assignment |Assignment| Exam 1 | Exam 2 (in days Class
|21 Student Name 1 Grade 2 Grade 3 Grade Score Score ahsent) Average
| 22| Criteria: 1]=85
| 23 |

Figure 10.40 Adding criteria rows to the bottom of the database with the repeated
field names. The criterion specified in /122 is associated with the DMIN function that finds
the minimum Exam 2 score of students with a Class Average above 85.
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To do this, we choose Insert > Function from the menu, or select the f, icon from the
standard toolbar and find the function category labeled Database. We can now view all
of the Dfunctions and choose DMIN from the list (see Figure 10.41). After selecting
DMIN, a new window will appear that guides us through defining the function.

Inzert Function |

Search for a function:

Type a brief description of what ywou want to do and then 30 |
click G

Or seleck a category: |Database j

Select a function:

DMIN{database,field,criteria)

Returns the smallest number in the Field {column) of records in the database
that match the conditions wou specify,

Helo on khis Funckion I I Cancel

Figure 10.41 In the function window, selecting the Database category to view all
Dfunctions.

Here we begin by defining the database parameter, which is the entire database
excluding the new criteria rows, cells B3:/120. The field parameter is the name of the field
in which we are searching for a minimum value, in this case, the Exam 2 Score. We
specify the minimum value by entering the cell with this field name, which is G3. (We
could also just enter the title of the field here.) Lastly, the criteria parameter includes the
field name and criteria value cells. In this scenario, we want to find the minimum Exam 2
score for only the students with a Class Average above 85. Therefore, in the criteria
cells, >85 is the criterion in the Class Average field. So for this parameter, we enter the
cells 121:122. The final DMIN function is then as follows (also see Figure 10.42):

=DMIN(B3:123, G3, 121:122)

27



Chapter 10: Working with Large Data

Function Arguments E E3 |

MIM
Datahasel i3:123 :"J = {"Student Marne", "&
Field IGS :k_j = "Exam & Score”
Criteria [121:122 | = 121:122
=1a]

Returns the smallest number in the field (column) of records in the database that match the
conditions vwou specify.

Database is the range of cells that makes up the list or database, A database is a list
aof related data,

Formula resulk = a1

o |

Helo on this Funckion Cancel

Figure 10.42Each argument is defined here for the DMIN function.
each argument are provided below the entry fields.

Explanations of

After entering this Dfunction, we will find the minimum Exam 2 Score to be 91 (see

Figure 10.43(a)).

We have illustrated another scenario that searches for the minimum Exam 2 Score for

the students with exactly 7 absence. In this case, the number 17 is the

criterion for the

Attendance field. Notice that the DMIN function in this case has the same database and
field parameters but different criteria since we are now reviewing a condition in the

Attendance field instead of the Class Average field (see Figure 10.43(b)).

=DMIN(B3:123, G3, H21:H22)
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F26 - e =DWINCREFT:HIE20,G3,121:122)
A B C u] E F ] H
1
2 Course Example
Attendance
Assignment [ Assignment [ Assignmen | Exam 1 | Exam 2 {in days Class
3 Student Hame 1 Grade 2 Grade t3Grade | Score Score absent) Average
4 Adamsg, John a8.4 88.3 81.8 T3 4.1 1 .7
] Edmaontan, Dan g8.5 a1y 821 856 ] 1 g4.2
G Edwards, Bill 892 ar.a g2.4 T46 85.3 2 8258
7 Fortatto, Melissa A8.6 a8 881 a28.6 9416 ] A8.5
a8 Gold, Larry 8.7 82.6 858 91.2 9 a R
] Gonzalez, Ted 8393 72 208 734 86.3 1 202
10 Harrisan, Sally 8358 742 56 8548 856 3 g34.3
11 Jaoneg, Dave 943 85.1 83.4 T2 84.8 1 821
12 Lexington, Pat 851 8.8 89.5 834 96.3 a ar.7
13 Masan, Mathan a7.3 728 821 T4h B0y 1 789
14 MeDanald, Tam 91 20.4 868 86.1 414 i] ar.7
15 Mung, Lisa 94 6 75.6 867 oy 873 a 1.7
16 Olesman, Daniel a7.6 738 891 886 826 a g4.8
17 Fatterson, Henry 490.4 741 203 R 205 1 78.0
18 R adcliff, Beth 432 728 a7.2 1.8 868 i] a1.4
18 Richards, Amy 91.3 80.9 2.9 ga.y 4.1 a 490.5
20 Smmith, Tracy 938 ar 865 6.9 957 a 90.4
Attendance
Assignment [ Assighment [ Assignmen | Exam 1 | Exam 2 {in days Class
21 Student Hame 1 Grade 2 Grade t3Grade | Score Score absent) Average
22 Criteria: 1|=84
23
24
25 Minimum Exam 2 Score
| 26 | Of Students with A Class Average > 85 91.0
27 Of Students with 1 Absence 505
28 (a)
F27 - A =DWINIBESI:BIZ0 53, H21:H22
A B C u] E F G H
1
2 Course Example
Attendance
Assignment | Assignment | Assignmen | Exam 1 | Exam 2 {in days Class
3 Student Name 1 Grade 2 Grade t 3 Grade Score Score ahsent) Average
4 Adamsg, Jahn g8.4 88.3 81.4 T3 4.1 1 1.7
] Edmaontan, Dan 8385 a1y 821 856 ] 1 g4.2
G Edwards, Bill 882 ar.a 824 T4.6 85.3 2 g2.8
7 Fortatto, Melissa 386 a8 8391 386 4916 i] 8385
a Gald, Larry 8.7 A2.6 A58 41.2 41 a 881
] Gonzalez, Ted 893 721 208 T34 863 1 a0.2
10 Harrisaon, Sally 8358 742 56 854 856 3 8343
11 Jones, Dave 943 851 83.4 T2 4.8 1 821
12 Lexington, Pat 8351 788 839.5 834 463 i] ar.7
13 Mazon, Mathan a7.3 728 821 T4.5 0.7 1 789
14 MecDoaonald, Tom 91 20.4 868 861 414 i] ar.7
15 Mung, Lisa 94 6 75.6 867 oy 873 a 1.7
16 Olesman, Daniel a7 .6 738 2391 886 826 i] g34.8
17 Pattergan, Henry 40.4 741 803 e 80.5 1 78.0
18 Radcliff, Beth 432 728 a7z T8 ] i] a1.4
18 Richards, Ary 913 a0.8 428 aay 441 a 40.5
20 Smith, Tracy 935 ar 86.5 86.9 957 a 90.4
Attendance
Assignment | Assignment | Assignmen | Exam 1 | Exam 2 {in days Class
21 Student Name 1 Grade 2 Grade t 3 Grade Score Score ahsent) Average
22 Criteria: 1|=84
23
24
25 Minimum Exam 2 Score
26 Of Students with A Class Average > B85 §91.0
1 27| Of Students with 1 Absence 805
A (b)

Figure 10.43 The DMIN function uses the criteria in the Class Average field. (b) The
DMIN function uses the criteria in the Attendance field.
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The other Dfunctions can be defined in a similar fashion. After clicking the f, icon and
choosing a Dfunction from the Database category, the Function Argument window will
guide you through defining your database and criteria for which you want to perform the
selected function. Dfunctions are useful for databases as they allow you to consider
many options in your search for a particular value.

@ Dfunctions: Functions with extra criteria specified for database use.

&

@ DSUM, DAVERAGE, DMIN, DMAX

Summary

Some other functions that are not Dfunctions are also useful to manage database data in
Excel. One group of these functions, COUNT functions, has four main sub-functions:
COUNT, COUNTA, COUNTBLANK, and COUNTIF. The COUNT function simply counts
the number of cells with numerical values in a given range. The format of the function is
as follows:

=COUNT(range)

The COUNTA function counts all of the cells with data of any kind in a given range of
cells. That is, it will count the number of cells with numbers or text, or any other non-
blank cell. The format for this function is:

=COUNTA(range)

The COUNTBLANK function counts the number of blank cells in a given range. It can be
helpful for finding empty entries in a data table. The format for this function is:

=COUNTBLANK(range)

Let’'s use these three functions on the student data in the previous example. Suppose
we want to determine the number of assignments in the record. To use the COUNT
function, we must highlight a row of grades, excluding the row of assignment titles. We
must exclude the row of assignment titles because the COUNT function only counts cells
with numerical values. If we use the COUNT function with the cells C4:G4, we find that 5
assignments have been recorded. To count the number of students in the class, we can
use the COUNTA function with the first column of data (B4:B20); the result is 17
students.

Now suppose that we want to determine the number of students who never had an
absence. We can remove the “0”s from the column of absences so that there are blanks
instead. Now we can use the COUNTBLANK function with the attendance column
(H4:H20); the result is that 9 students have perfect attendance records. See Figure
10.44 for these results.
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F31 - A =COUNTBLAMNK(H4:H20)
A B C D E F G H J
1
2 Course Example
Attendance
Assignment | Assignment | Assignment | Exam 1 | Exam 2 {in days Class
3 Student Name 1 Grade 2 Grade 3 Grade Score Score absent) Average
4 Adams, John 88.4 88.3 81.5 73 841 1 81.7
5 Edmaontan, Don 88.5 81.7 8321 85.6 52.9 1 834.2
G Edwards, Bill 89.2 87.5 g2.4 74.6 85.3 2 825
7 Fortatto, Melissa 38.6 38 39.1 88.6 91.6 89.5
8 Gold, Larry 897 826 85.8 91.2 91 891
9 Gonzalez, Ted 89.3 721 50.8 73.4 86.3 1 80.2
10 Harrison, Sally 85.8 74.2 86 859 85.6 3 84.3
11 Jones, Dave 94.3 85.1 g33.4 72 84.8 1 8321
12 Lexington, Pat 85.1 78.8 895 834 95.3 877
13 Mason, Mathan 87.3 72.9 8321 74.5 80.7 1 78.9
14 McDonald, Tom a1 804 86.8 86.1 91.4 877
15 Muns, Lisa 94.6 75.6 86.7 T70.7 87.3 81.7
16 Olesman, Daniel 876 73.8 891 88.6 826 84.8
17 Patterson, Henry 90.4 74.1 30.3 73.9 80.5 1 79.0
18 Radcliff, Beth 93.2 7289 g7.2 718 86.9 81.4
19 Richards, Amy 91.3 80.9 92.9 88.7 94.1 90.5
20 Smith, Tracy 93.5 a7 86.5 86.9 957 90.4
Attendance
Assignment | Assignment | Assignment| Exam 1 | Exam 2 {in days Class
21 Student Name 1 Grade 2 Grade 3 Grade Score Score absent) Average
22 Criteria: 1|= 85
23
24
28
29 Humber of assignments 5
a0 Humber of students 17
| 31] Number of students with perfect attendance g9
32

Figure 10.44 Using the COUNT, COUNTA, and COUNTBLANK functions.

The COUNTIF function is probably the most useful COUNT function. It counts the
number of cells in a given range that meet a specified criterion. The format for this
function is:

=COUNTIF(range, criterion)

The criterion can contain some helpful characters such as * for a sequence of unknown
values or ? as a single wild card value.

Let's use the COUNTIF function to determine the number of students who have an A (=
90), a B+ (= 85), or a B (= 80) as their final grades. First, we need to find the number of
students with an A by using the COUNTIF function as follows:

=COUNTIF(14:120, “>=90”)

Now, to determine the number of students with a B+, we want to count the grades that
are < 90 and = 85. However, since we cannot have multiple criteria with this function, we
will first just count the number of students with final averages = 85. This will result in the
number of students with an A or a B+. Then, we subtract the previous result from this
result to find the number of students with B+’s only. We repeat this process to find
students with a B. See Figure 10.45 for the results.
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(S o L= B -
F34 - e =COUNTIF(14:120,"==85")
A B C D E F G H J
1
2 Course Example
Attendance
Assignment | Assignment | Assignment| Exam 1 | Exam 2 {in days Class
3 Student Name 1 Grade 2 Grade 3 Grade Score Score absent) Average
4 Adams, John g8.4 88.3 81.5 73 841 1 81.7
5 Edmaonton, Don 88.5 817 821 85.6 829 1 84.2
G Edwards, Bill 39.2 87.5 g32.4 74.6 85.3 2 82.5
7 Fortatto, Melissa 88.6 88 891 88.6 91.6 895
g Gold, Larry 89.7 82.6 85.8 91.2 91 39.1
g Ganzalez, Ted 89.3 721 80.8 73.4 86.3 1 80.2
10 Harrison, Sally 85.8 74.2 86 85.9 85.6 3 834.3
11 Jones, Dave 94.3 85.1 83.4 72 84.8 1 821
12 Lexington, Pat 85.1 7E.8 89.5 83.4 96.3 877
13 Mason, Nathan 87.3 7289 821 74.5 807 1 78.9
14 McDonald, Tom 91 80.4 86.8 86.1 91.4 877
15 Muns, Lisa 94 6 75.6 86.7 707 87.3 81.7
16 Olesman, Daniel 87.6 73.8 39.1 88.6 82.6 834.8
17 Patterson, Henry 90.4 74.1 80.3 73.9 80.5 1 79.0
18 Radcliff, Beth 93.2 72.9 87.2 71.8 86.9 831.4
19 Richards, Amy 91.3 80.9 929 887 941 90.5
20 Smith, Tracy 93.5 87 86.5 86.9 95.7 90.4
Attendance
Assignment | Assignment | Assignment | Exam 1 | Exam 2 {in days Class
21 Student Hame 1 Grade 2 Grade 3 Grade Score Score absent) Average
22 Criteria: 1|= 85
23
24
28
29 Number of assignments ]
30 Number of students 17
31 Number of students with perfect attendance 9
32
33 Humber of students with A 2
| 34 | Number of students with B+ G 4
35 Humber of students with B 15 9

3R
Figure 10.45 Using The COUNTIF function with the student data.

Similar to the COUNTIF function is the SUMIF function. The SUMIF function will
calculate the values in a given range that meet a specified criterion. This function is also
similar to the DSUM function that we discussed earlier in this section. The format of the
SUMIF function is:

=SUMIF(range, criteria, sum_range)

Even though we use the SUMIF function in the same manner as the DSUM function, it
only allows for a single criterion. Therefore, when using Excel as a database, we
recommend using the DSUM function instead of the SUMIF function to handle multiple
criteria.

We would also like to note that a Conditional Sum Wizard Add-In accomplishes the
same task as the SUMIF function. After ensuring that it is checked as an Add-In, you can
find the Conditional Sum Wizard in the Tools menu. The Wizard has four steps in which
you need to specify the data range, the criteria, how the formula is to be copied, and
where the formula will be copied to.

10.5.4 Data Validation
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Most database applications have a data validation tool. It enforces a certain format or
type of data to be entered by the user for particular input. Excel offers this tool when
working with large data. To use data validation, select the cell(s) you want to validate
and then click on Data > Validation from the menu. The window shown below will appear
(see Figure 10.46).

Data Validation

l Input Message l Error Alert l

Validation criteria
Allaw:
|.-5.n1,-' value j [
Data:

| [

r

Clear all | QK | Cancel

Figure 10.46 The Data Validation window.

There are three main tabs in this window: Settings, Input Message, and Error Alert. In
the Settings tab, you specify the criteria for the data that will be entered into the selected
cell. As shown in Figure 10.47, there is a list of criteria including Whole Numbers, Dates,
Text Lengths, and others.
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Data Validation

Settings lInputMessagE Error Alert
Validation criteria
Allaw:

|'n.-'u'hu:|le number = [+ Ignore blank

‘Whale number

Clear all | QK | Cancel

Figure 10.47 The criteria options for the data entry.

Depending on which criteria are selected from the list, you will have a few more options
to further specify these criteria. For example, if we choose Whole Number from the list,
we then choose from a list of inequalities (greater than, less than or equal to, between,
etc) and provide some numerical bounds (see Figure 10.48).

Data Validation

Settings l Input Message l Errar .ﬁ.lertl

Validation criteria
Allow:
|'n."'.|'hn:|Ie number j v Ignore blank
Data:

|I:uet'.r-.'een j

Minirmurn:

o EY

Maximum:

E Y

-

Clear all | QK | Cancel

Figure 10.48 Specifying inequality and bounds for the Whole Number criterion.
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The Input Message tab allows you to create a comment that will appear next to the cell
after it is selected. This message is intended to guide the user to enter the correct data.
For example, in Figure 10.49, we have created the message “Please enter a whole
number between 0 and 5 only.” This message matches the criterion we specified.

Data Validation

Settings  Input Message lErrn:nr Alert

v Show input message when cell is selected
When cell is selected, show this input message:
Tite:
|Quanﬁt§.f

Input message:

Pleasze enter & whaole number between 0 and 5 only.|

Clear all | Ok | Cancel

Figure 10.49 Input Message to guide user to follow the criterion.

The Error Alert allows you to display a message to the user after he or she has entered
any data incorrectly. You can choose to have an Error, Warning, or Information symbol
on this message box also; each symbol has a different set of options for the user in the
message box. In Figure 10.50, we have chosen the Warning symbol and have entered
the message, “You must enter a whole number between 0 and 5"
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Data Validation

Settings l Input Message  Error Alert

[v Show error alert after invalid data is entered
When user enters invalid data, show this error alert:
Style: Title:
m |Err-:ur!

Error message:

] E You must enter a whaole number between 0
L and 5!

Clear all | QK | Cancel

Figure 10.50Creating an Error message to warn users if they enter any incorrect data.

Let’'s consider an example. Suppose we have a record of customer orders. For each
order, the date, quantity, and price of the order are noted. If a maximum of 5 products
can be sold in one order, we can apply the above Whole Number validation to the
Quantity column. The Input Message for this validation appears when a cell in the
Quantity column is selected (see Figure 10.51). If we enter a number greater than 5 (or
less than 0), then the Warning message created in the Error Alert tab will appear (see
Figure 10.52).

A B C
1 Customer Orders
2
3 Date | Quanti Price
4 | I
5 o
Quantity H
6 Flease entera |4
i whole number
8 between 0 and 5[]
g only. M
10
11
12

412
Figure 10.51 When selecting the validated cell, the Input Message appears.
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A B C D E F

Customer Orders

Date |Quantitﬂ Price
| | w0 ]

1-., You must enter a whole number between 0 and 5!
L

Confinue?
1[] —_— - .
11 Yes | .......... No .. Cancel |
12 | | !

Fiéure 10.52 If a user enters incorrect data, the Warning message appears.

We could also validate the Date column in this example by choosing the Date criterion.

We may, for example, specify that this record is for dates before February 1% only (see
Figure 10.53).

Data Validation

Settings l Input Message l Error Alert l

Validation criteria
Allaw:
|Date ﬂ v Ignore blank
Data:

|Iess than -

End date:
|2/1/04 |

-

Clear all | Ok | Cancel

Figure 10.53 Specifying the Date criterion.

This time, let's choose the Information alert type. The Input Message and alert are
shown in Figure 10.54 for a selected cell in the Date column.
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A B c D E

1 Customer Orders

2

3 Date | Quantity | Price

4 | 2304 | 5

5 — Date

6 _____ | Please enter a

T date befare

8 2104,

9

10

11

12 .

13 \IJ) This record is for dates before 2/1/04 only!
14

15 Cancel |
16

Figure 10.54 The Input message and Information alert.

Another interesting criterion, Custom, is similar to the Formula Is option used in
Conditional Formatting (see Chapter 4). With the Custom criterion, the user applies a
formula to the first cell in the selected range that is being validated. For example, in
Figure 10.55, we are checking if the value entered is a number or not by using the
Informational function ISNUMBER. If the result of this formula is false, then the Error
Alert message will appear.

Data Validation

Settings l Input Message l Error Alert l

Validation criteria
Allow:
|Cusb:um ﬂ v Ignore blank
Data:
| [
Formula:
| =ISMUMBER(C4)| EY|

-

Clear all | oK | Cancel

Figure 10.55 The Custom criterion uses a formula to check for errors.

One last unique criterion is List. It allows you to create a list box, or drop-down box, of
options for users to choose from as their entry value. We must create a source for this
list somewhere in the spreadsheet. For example, if we have an additional column in the
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Customer Order table for the Salesperson who took the order, we may want to limit this
entry to the list of valid salespersons working for the company. In the spreadsheet
below, there is a list of salesperson names. We can then select List from the criteria
options and highlight this range of names as the source (see Figure 10.56).

D4

A

A

B

c D E

Customer Orders

Date

Quantity

Price |Salesperson

1/13/2004

5

57.5

1
2
3
4
4]
6
T
8

g9

10

11

12

ololo|o|lo (oo

13
14
15
16
17
18
19
20
ey
22
23
24
25
26
27
28
29
30
3
32
33
34

Data Validation

Settings l Input Message ] Error Alert ]

Validation criteria

Allow:

|List Ba

Data:

| [

Source:

[+ Ignore blank
¥ In-cell dropdown

|=sHg3:5mss

-

Y

John
Jane
Mary
Clark
Henry
Susan

Clear all

[ o< |

Cancel

Figure 10.56 The list of names becomes the source for the List criterion.

Then, we can set the Input Message and Error Alert so that the users know they can
only enter a salesperson name from the provided list. When they select a cell from the
Salesperson column, a drop-down arrow will appear providing them with this list of valid
names (see Figure 10.57).

39



Chapter 10: Working with Large Data

A B C D E F
1 | Customer Orders
2
3 Date (Quantity | Price |5alesperson |
4 | 171372004 5 575 | w |Salesperson
g 0 John Please choose a
6 0 Jane name from the
list.
7 0 Clark
8 ] Henry
q 0 Susan
10 0
11 0
12 0
13

Figure 10.57 The List criterion provides a list of valid entry values.

10.5.5 Data Consolidation

Another database tool available in Excel, data consolidation, allows you to compare and
combine multiple sources of data into a new spreadsheet. Consolidation can also be

accomplished with Pivot Tables’ “multiple consolidation ranges” option; however, the

Data Consolidation tool can sometimes be easier to use. Let's consider an example.

Suppose that we have monthly sales recorded for various products in two different
marketing regions (see Figure 10.58). If we want to know the total sales per month

(among all regions) for each product, we would want to use data consolidation.

40

A B c D E F G H I J K L I
1 |Region 1 Sales
2
3 |Product|January | February | March | April | May | June | July | August| September | October | November | December
4 A 1060 1187 722 1258 [1760| 377 | 470 | 1201 1584 1685 376 1926
5 B 1201 1898 925 |1885 (1056|1802 | 984 | 757 1262 226 444 51
6 c 500 1014 1889 | 782 | 688 | 210 | 863 | 1124 1660 501 1163 1297
7 D 1840 1299 820 | 643 | 864 | 888 | 263 | 1045 1032 1129 1083 1350
8 E 1009 216 866 | 593 | 549 | 689 [1418| 1693 1294 622 1032 374
9 F 889 434 413 | 549 [1773] 438 | 647 | 1673 1083 960 1583 1239
10 G 1452 648 627 | 755 | 517 | 1841 [1472| 1859 370 1675 537 832
11 H 1989 1602 302 | 1627|1817 1399 [1592| 1712 1834 1892 740 477
12 | 450 807 201 [1445]1427] 1632 526 | 1075 522 966 746 1183
13 J 1337 1663 802 | 1186 (1272|1797 | 283 | 695 1042 1635 859 1452
14 K 900 989 1490 | 1962 [1553| 1699 |1022| 1168 1991 1520 573 1350
15 L 1223 1976 1973 | 1927 [1718] 411 |1187| 279 1828 620 1783 1046
16 i 1751 1655 1359 | 1893 [1766| 678 |1279| 1806 890 1762 403 1899
17 N 1845 1697 1585 | 445 [1292| 883 |1706| 1877 698 1099 1842 538
18 o] 753 1020 932 | 570 1648|1489 [1953| 562 1863 1255 1745 856
19 P 587 1473 1024 | 1726 [1445] 919 | 218 | 939 497 1633 891 1441
n

(a)
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A B c D E F G H J K L M
1 [Region 2 Sales
2
3 | Product|January | February | March | April | May |June | July | August | September | October | November | December
4 A 266 1281 269 [1223) 544 | 1559 [1238| 585 797 708 837 1196
5 B 796 1909 1121 | 897 [1906) 1891 [1705| 1635 240 934 1283 480
6 c 1743 670 293 | 738 |1858) 1400 730 | 1360 1514 1821 1931 538
7 D 1045 387 1402 | 567 [1331) 803 | 545 | 1714 375 1703 1160 1010
8 E 1548 513 1564 |1652(1007) 579 | 656 | 1905 264 1161 1876 1376
9 F 207 444 500 1322 303 [1411] 485 | 1700 1422 1690 1916 1358
10 G 1099 554 1647 | 365 [1199) 1988 | 306 | 1815 1329 1397 425 247
il H 1592 1198 617 | 1334 [1750[ 1563 [ 1041] 480 837 18490 422 383
12 | 562 796 494 | 452 | 998 | 10583 [1608| 1844 493 1673 1368 1255
13 J 821 1802 815 | 540 | 286 [ 1373 |1948| 984 352 339 398 1029
14 K 299 723 1038 | 882 [1051) 838 [1478| 1281 1252 487 1231 1017
15 L 1565 436 297 | 968 | 566 | 574 [1470| 1106 1206 893 1093 1357
16 M 946 1004 1100 (1728 | 815 | 1425 [1506| 1016 1734 1661 1841 594
17 N 366 1270 1902 | 526 [1395) 1660 [1759| 1045 1546 1262 473 1495
18 ] 1599 1299 490 [1830)1181) 690 [1539| 508 1101 1194 1375 1850
19 P 1550 320 1995 | 396 |1674] 1223 |[1219]| 655 863 729 1278 1717

Figure 10.58 A record of monthly sales per product for two different regions

(b)

We begin by creating a new spreadsheet (right-click on a sheet name and choose Insert
> Worksheet from the list of options). In this new sheet, we select Data > Consolidate
from the menu. The window shown below will appear (Figure 10.59).

Function:

|Sum

Reference:

[

all references:

Y

Lze [abels in
[ Top row
[ Left column

[ Create links to source data

o]

Browse...

B add |
J Delete |

Close

Figure 10.59 Data Consolidate window.

The data consolidation tool provides a list of functions that can be applied to the data as
it is consolidated (see Figure 10.60). These functions include Sum, Count, Max, Min, etc.
For this example, let's use the Sum function since we want to find the total number of
sales in both regions.
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Consolidate

Function:

Average E Browse... |

Max
Min
Product Add |
Count Mums J =

StdDev Q
StdDevp J =

Var

Varp
| Toprow

[ Left column [ Create links to source data

QK | Close

Figure 10.60Multiple functions are available in the data consolidation tool.

After selecting the function, we must choose the references of the data that we want to
consolidate. In this case, we select the entire table from both the Region 1 Sales and
Region 2 sales spreadsheets. Next, we select the Top row and Left column check
boxes for the location of data labels (since we have selected these labels in the
reference as well). We also make sure to check the box “Create Links to source data.”
This option ensures that any change made to the source data (that is, the original tables)
will be reflected automatically in the consolidated table. The completed data
consolidation window appears in Figure 10.61.

Consolidate

Function:

Sum |4

Reference:

|'Regi|:|n 2 Sales'| SAS3:EME1S E Browse... |

All references:
'Region 1 5ales'|SAS3:5M519
'Region 2 Sales'| SAS3: 4Ms

Use labels in
[v Top row
[v Left column v Create links to source data

QK. | Close

Figure 10.61 The completed data consolidation window.

42



Chapter 10: Working with Large Data

Figure 10.62 displays the resulting consolidated table. Excel has calculated the sum of
the sales of each product per month. Notice that some small + icons appear on the left
side of the table. We can click these to expand the hidden rows that show the sources
(or the references) of the consolidated data.

1,2

AL RERENENENENENENERE RE NERE K NE

Figure 10.62 The consolidated data table.

52

A B E D E F G H J K L i1 M
Total Sales
January | February | March | April | May | June [ July | August| September | October [November [December

A 1326 2468 991 |2481|2304| 1936 |1708| 1786 2381 2393 1213 322
B 1997 3807 2046 | 2782|2962 | 3693|2689 2392 1502 1160 1727 1051
C 2243 1684 2182 | 1520|2546 | 16101598 2484 374 2322 3094 1834
D 2885 1686 2222 [1210(2195| 1691 808 | 2759 1407 2832 2248 2360
E 2557 729 2430 | 2245|1556 1268|2074 3598 1558 1783 2908 1750
F 1096 878 913 | 1871)2076) 1849|1132| 3373 2505 2650 3499 2597
G 2551 1202 2274 [1120|1716| 3829 |1778| 3674 1699 3072 962 1079
H 3581 2800 919 |2961|3567| 2962 |2633| 2192 2371 3782 1162 860
1 1012 1603 695 | 1897 |2425| 2685|2134 | 2919 1014 2639 2114 2438
J 2158 3465 1617 | 1726 (1558 | 3170 [2231] 1679 1394 1974 1257 2481
K 1199 1712 2628 | 2844 | 2604 | 2537 |2500) 2449 3243 2007 1804 2367
L 2788 2412 2270 | 2895|2284 | 985 |2657| 1385 3034 1513 2876 2403
M 2697 2659 2459 | 3621|2584 | 2103|2785 2822 2624 3443 2244 2493
N 2211 2967 3487 | 971 |2687| 2543 [3465| 2922 2544 2361 2315 2033
0 2352 2319 1422 2400|2829 | 2179 [3492| 1070 2964 2449 3120 2706
P 2137 1793 3019 | 2122|3119 2142 [1437| 1594 1360 2362 2169 3158

10.6 Summary

>

VVYVYYVY

>

10.7 Exercises

You can import text files, webpage information, and database fields into Excel using
the Import External Data wizard.

Queries can be made to data being imported from a database.

Using the Access Links Add-In, data can be exported to a database.
Pivot Tables can use external data, such as from databases, their source,.

Sorting and Filtering are helpful tools for organizing large data.

There are several functions, called Dfunctions, that can be used on large data in
Excel. There are also some other functions, such as COUNT functions and SUMIF,
that can be used with large data.
Data Validation and Data Consolidation are database tools available in Excel.

10.7.1 Review Questions

Nogakrwd -~

o

Define the terms sorting and field and discuss how they are related.

What are the two ways to sort a set of data?

How does filtering differ from sorting?
How does selecting Auto Filter affect the display of the spreadsheet?

What does the Top 70 option from a filtered drop-down list allow you to do?
What does the Custom option from a filtered drop-down list allow you to do?

Give an example of an instance when filtering data in an Excel database may be

necessary.

How do Dfunctions differ from ordinary functions?
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9. List five Dfunctions available in Excel.

10. What must be included in the criteria parameter of a Dfunction expression?

11. How are Dfunctions useful?

12. From an Excel database, where can data be exported to?

13. How can you refer to an external database when using Dfunctions?

14. What is a query?

15. How can you run a query before data has been imported from an external
database?

10.7.2 Hands-On Exercises

1. The management in a manufacturing company has decided to promote the most
efficient of the assembly line workers. To qualify for this promotion a worker should
have attended the assembly of at least 330 units of output per week, during the last
five weeks; should have attended on average the assembly of at least 400 units of
output per week; and finally should have attended the assembly of no more than 6
defective units of output per week in the last five weeks.

a. Filter the content of the database presented below to determine which
workers should earned the promotion.
b. The most efficient of the workers will further be promoted to team leader.
Filter the database of workers being promoted to identify the team leader.
Hint: to identify the team leader, find the maximum average output during the
five weeks period.
Unit of Output Nr of Defects
Name [Week1 Week?2 Week3 Weekd Week 5| Week 1 Week 2 Week 3 Week 4 Week5
James| 372 336 417 387 446 3 5 7 5 2
Amy| 464 411 347 440 479 3 4 B 0 3
Maria| 444 313 482 394 432 2 3 1 1 7
Betsy| 452 459 339 423 331 7 8 2 g 7
John| 409 375 466 488 354 4 0 0 1 4
Dan| 431 472 315 328 456 2 8 B 5 5
Jason| 475 375 366 404 320 2 4 7 4 7
Cristina| 497 344 404 415 473 1 0 B g 4
Hallagan| 3483 473 488 305 318 7 B 4 B 2
Emilea| 365 447 425 300 358 2 1 5 B 2
George| 383 358 341 489 427 3 B 1 d 5
Ermmal 500 347 387 369 337 G 4 3 2 4
Jack| 348 468 473 369 380 8 0 8 g 0
Ashley| 493 482 495 351 415 5 4 4 7 4
Colleen| 376 389 440 478 420 7 8 B 5 4
Jen| 363 425 364 437 345 7 o B B 6
Casey| 4B9 445 344 343 408 7 4 3 7 5
Kristin|  A00 361 448 3088 Ja9 5 7 0 5 1
Ben| 364 455 4472 407 357 0 2 8 d 7
Laret| 368 340 356 345 339 3 4 B 5 3

2. Consider the database presented in hands-on exercise 10.1.

a. Sort the information by employee name in an ascending order.
b. Count the number of employees that attended the assembly of more that
400 units of output during week 1.
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c. Count the number of employees that attended on average the assembly
of at most 5 defective products per week.

3. A quality inspector at a manufacturing plant must periodically take a sample of the
products being produced and perform measurements to ensure that the products’
dimensions are within certain tolerances. The product passes the inspection if the
measurement is within 0.25 cm of the 20.00 cm target value. The inspector obtains
the following set of measurements (in centimeters) for one of the samples: {20.18,
19.87, 19.93, 19.99, 20.23, 20.01, 20.17, 19.88, 19.02, 19.96, 20.53}.

a. Create an Excel database of the inspector's measurements. Using logical
functions, add a column to the database that indicates whether each
measurement passes or fails the inspection.

b. Use Dfunctions to compute each of the following values for your database:

The number of products that pass the inspection

The standard deviation of all products undergoing inspection

The standard deviation of all products that pass the inspection

The variance of all products undergoing inspection

The variance of all products that pass the inspection

4. Another quality inspector in the manufacturing plant mentioned in the previous
problem must measure the length, width, and weight of a variety of products. The
measurements the inspector obtains are provided in the table below. To meet
inspection requirements, each product must be between 1.5 ft and 2.0 ft long,
between 1.0 ft and 1.5 ft wide, and weigh between 1.0 Ibs and 2.0 Ibs. Use
Dfunctions to compute the following values for this database:

* The number of products that pass the inspection

* The standard deviation and variance of the product lengths
* The standard deviation and variance of the product widths
* The standard deviation and variance of the product weights

Sample Nr.|Length | Width | Weight
1 165 | 095 | 1.89
2 155 | 101 | 176
3 167 | 145 | 1.23
4 148 | 153 | 089
5 201 {136 1.29
5 1.98 | 142 | 18R
7 1.78 | 1.33 | 202
a 163 | 123 | 156
9 168 | 141 | 176
10 202 | 115 | 1.23
1 169 | 137 | 1.34

5. Consider the student record database presented in Figure 10.28.

d. Use filtering to display the name, grade and attendance of all the students
that never missed a class.

e. Use filtering to display the name, grade and attendance of all the students
that missed three classes.

f. Calculate the class average for the students that never missed a class.
Calculate the class average for the students that missed three classes. Is
there a relation between the number of classes missed and class average.
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6. Consider the student record database presented in Figure 10.28.

1. Use filtering to display the name, grade and attendance of all the students
that performed better than average in the 1-st Exam.

2. Use filtering to display the name, grade and attendance of all the students
that performed better than average in the 2-nd Exam. Is there a relation, in
terms of grade, between the students that performed better than average in
the 1-st and 2-nd exam?

7. A credit card company maintains a database to store information about its
cardholders. Cardholders that meet certain requirements are eligible to receive the
platinum-level membership that includes a higher credit limit and additional benefits.
These requirements are: the cardholder should currently have a minimum credit line
of $3,000; the cardholder should have made at most one late payment; the
cardholder began using the card prior to year 2000. Use Dfunctions to determine
how many of the cardholders listed are eligible for this membership.

Enrollment| Credit |Nr. of Late
Name Date Limit | Payments
James 1/3/1995 $3,000 a
Army|  10/3/1996 §2,000
Maria| 11/30,/1996 $4.,000
Betsy 1541997 §4 000
John| 8101997 §1,000
Dan| 10427997 $10,000
Jason|  1/2341993 &7 000
Cristina 4/5/1995 6,000
Hallagan| 10/23/1993 §2 000
Ermilze 1/3/1999 $1,000
George|  12/83/2000 $3.,000
Ermal 11772001 §1,000
Jack| 115852001 $4,000
Ashleyl 1242001 BB, 000
Colleen| 141052002 &7 000
Jen| 41192002 9,000
Casey| 52002 FH00
Kristin 752003 $1,000
Ben 4752004 §3,000
Laret &/52004 §5 000

W= RO 0 = =00 —=0MRN4&&=0Ww3a—= —

8. Read hands-on exercise 10.7. Present the name, enrollment date, credit limit and the
number of late payments for the cardholders that are eligible for the platinum-level
membership.

9. Using the table below, find the following:

a. The number of songs not sung by Spears.
b. The number of songs sung between June 1, 2004 and July 4, 2006.

“ 0

c. The number of songs sung by singers with an “e” in their name.
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Song Numb. Singer Date Minutes
1 Eminem  5/21/2004 4
2 Eminem  4/15/2004 2
3 Cher 1/28/2005 2
4 Eminem  1/28/2005 4
5 Moore 11/5/2004 2
6 Cher 9/18/2004 4
7 Spears  4/15/2004 3
8 Spears  3/17/2005 3
9 Manilow  1/16/2005 4
10 Eminem  4/10/2005 4
11 Madonna 2/15/2004 3
12 Eminem  1/10/2004 4
13 Springsteen 4/10/2005 2
14 Spears  4/15/2004 4
15 Moore 7/8/2004 3
16 Madonna 6/26/2004 4
17 Spears 5/28/2005 3
18 Mellencamp 7/27/2005 5
19 Spears  9/18/2004 5
20 Madonna  7/8/2004 4

10. The table below presents sales information of a company that sells beauty products
in different regions of US. Answer the following questions:

a. What are the total sales in the Midwest?

b. What is the total amount of money Ashley made?

c. What is the number of transactions with a greater than average sales
amount?

Name Date Product Units Dollars Location
Betsy 4/1/2004 lip gloss 45 $137.20 South
Hallagan 3/10/2004  foundation 50 $152.01 Midwest
Ashley 2/25/2005 lipstick 9 $ 28.72 Midwest

Hallagan 5/22/2006 lip gloss 55 $167.08 West
Zaret 6/17/2004 lip gloss 43 $130.60 midwest
Colleen 11/27/2005  eye liner 58 $175.99 midwest
Cristina 3/21/2004 eye liner 8 $ 25.80 midwest
Colleen 12/17/2006  lip gloss 72 $217.84 midwest
Ashley 7/5/2006 eye liner 75 $226.64 south
Betsy 8/7/2006 lip gloss 24 $ 73,50 East
Ashley 11/29/2004  mascara 43 $130.84 East
Ashley 11/18/2004  lip gloss 23 $ 71.03 West
Emilee 8/31/2005 lip gloss 49 $149.59  West
Hallagan 1/1/2005 eye liner 18 $ 56.47 south
Zaret 9/20/2006  foundation -8 $ (21.99) East
Emilee 4/12/2004 mascara 45 $137.39 East
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11.

12.

13.

14.

15.

16.

17.

Colleen 4/30/2006 mascara 66 $199.65 south
Jen 8/31/2005 lip gloss 88 $265.19 midwest
Jen 10/27/2004  eye liner 78 $236.15 south

Zaret 11/27/2005 lip gloss 57 $173.12 midwest

The Text option in Data Validation enables you to generate an error message when
the number of characters in a cell is not of a desired length. Use the Text option to
ensure that each cell in the range A1:A10 will contain at most 5 characters (including
blanks).

You are entering employee names in the cell range B1:B10. Use Data Validation to
ensure that no employee’s name is entered more than twice in this column. (Hint:
use the COUNTIF function.)

Suppose you have asked an assistant to enter values in a debt database. There is a
column each for names, phone numbers, and price owed. Use Data Validation to
ensure that only text is entered as a name, phone numbers have 10 digits, and price
owed is never negative.

The URL http://www.baseball-reference.com/b/bondsba01.shtml contains Barry
Bonds’ major league baseball statistics. Import this data into Excel and perform
some analysis of these values.

Find a website on foreign exchange rates. Import this data to Excel and save the
query. Then run this query again to find the updated exchange rates.

Use the following information to create a text file. Import the file to Excel using the
appropriate delimiter.

11,039.28
7,760.48

10,659.48
14,345.66

1,5636.38
3,859.04
4,916.39
11,897.50

1,920.67
12,844.16
2,041.66
13,500.15

Place the following data in a text file and import it into Excel. Do not import the

address or zip code columns.

Name Address Zip Phone
John Smith | 123 L.Lane [34285|342-6754
Susan Henry | 453 J. Street | 34245 |546-2435
Tom Golfer | 298 34th Ave | 23445 | 345-6547
Joe Samual | 290 B. Blvd. | 34245 |637-4235
Tina Tosser | 582 23th St. | 32456 |654-6754
Mac Night | 349 Main St. | 34256 |453-6577

18. Using the information recorded in the table below for the project teams of a class,

perform the following actions:
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Project
Teams Topics Team Members Presentation | Report
1 Capital Budgeting Problem | John Amy | Ruth [Steve 77 83
2 Reliability Problem Tom Joan | Rob |Randy 81 76
3 Quality Control Sam Tim Vic | Sally 80 85
4 Simulation Susan | Melissa | Mac | Eric 97 93
5 Production Problem Mary | Jorge |Maggy| Paul 95 100

a. Sort the list by presentation grades in ascending order
b. Sort the list by report grades in descending order
c. Sort the team member names alphabetically

19. Consider the database in hands-on exercise 10.10. Answer the following questions:

Which transactions made the top 5 percent of sales (in dollars)?

For which transactions the amount sold during 2004 was more than 50 units?
Present the lip gloss transactions during the first 6 months of 2004.

Identify the eye liner transactions that brought more than the average (dollars)
made on eye liners.

@~oa

20. The database given below presents the sales transactions for different products in
two different regions. Perform the following data consolidations:

a. lIdentify the Max sales (over both regions) for each product in each month.

b. Count the number of sales made (over both regions) for each product during
the three months period.
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Region 1 Sales

Region 2 Sales

Day Product | January |February| March Day Product | January [February| March
1 A 2058 263 20 1 A, 173 1 256
1 B 164 0 146 2 A 208 2 224
1 C 278 177 179 2 B 176 33 350
2 8] 166 214 240 3 B 190 249 215
3 D 72 134 43 3 D 162 74 156
4 D 7 256 104 4 ] a0 150 170
] A 141 a7 148 7 ] 112 254 14
3] A 2 1] 135 7 E} 154 217 113
7 A 32 47 72 9 e 182 200 275
7 B 7 0 2 10 €] 277 183 72
7 E 24 120 171 10 H 131 71 266
g E 197 an 124 12 F 294 21 249
9 E 221 121 43 13 F 146 125 5
9 A 84 103 134 13 A 115 214 1M
18 e} 12 250 a1 15 F 187 241 73
16 D 23 159 70 15 A 125 227 135
17 E 334 94 28 17 A 314 189 180
18 A 352 290 1] 18 c 189 164 1M
19 F 45 235 231 19 {5 313 182 63
20 £} 23 29 903 20 C 389 247 257
21 H 454 1] 124 20 E 781 23 1]
22 B 632 235 523 2 E 1] 892 30
22 C 556 451 230 2 e 20 231 231
24 C 342 123 213 24 H 291 190 56
25 A a1al 3 242 25 F 52 200 1]
25 D 455 a0 267 26 E 193 120 231
25 F 573 129 293 26 D 101 am 0
23 E a7 130 274 27 D 20 a 130
29 H 23 189 136 24 A, 304 a 11
30 A 346 1] an B 109 103
31 B g72 201 30 C 191 31

21. Consider the data presented in hands-on exercise 10.20. Use Dfunctions to find the
following:

h.

The average amount sold during the first half of March in region 1.

The average amount of product A sold during the second half of
January in region 1.

The minimum amount of product B sold during the month of February in

region 1.

Total amount sold in January 1% in region 1.

22. A professor saved the results from three different exams he gave in his class, in

three tables. Use the Data Consolidation tools in Excel to create the following:

a.

b.
c.

A table that presents for each student the identification number, as well
as the grades of the three exams.
A table that presents the average exam grade for each student.
A table that presents the maximum grade received in an exam for each

student.

A table that presents the minimum grade received in an exam for each

student.
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Student ID| Exam 1 Student ID| Exam 2 Student I Exam 3
1 o0 1 o9 1 g4
2 a9 2 o2 2 a5
i 7o 3 a0 i a9
4 o9 4 91 4 92
5 a2 5 70 5 a9

23. A retail store keeps the information about the products carried in the inventory in an
excel spreadsheet. This information is presented in the table below. Use Data
Validations tools to insure that:

a.

©cooo

The identification number for each item is a number that has exactly five
digits.

Inventory level for each item cannot be negative.

The unit price for each item is at least $150.

A product condition should be either fair, or good, or very good.

The purchase date for the items in the inventory should not be less that
1/1/2000.

Inventory | Unit Product |Purchase
1D Level Price |Condition Date
11111 190 $200 |Good 11,2000
11112 2000 §230 |Fair 121142000
11113 213 F50 |Wery Good|  1/4/2002
11114 451 §180  (Fair 127272003
11115 1200 $179 |Good 21372004
11116 135 $189 |Good 4122004

24. A University carries the information about the current students in table tbIStudents in
the School.dbm file in MS Access. The following figure presents the table
tbIStudents.

a.
b.

Import table tblStudents in Excel.

Display detailed information (Student Id, Last Name, First Name, etc)
about the graduate students that have been enrolled no earlier than
1/1/2000.

Display detailed information (Student Id, Last Name, First Name, etc)
about the undergraduate students that have earned at least 6 credits.
Display detailed information (Student Id, Last Name, First Name, etc)
about the undergraduate students from Florida.
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B tbiStudents : Table

Studentld| LastMame| FirstName Category EnrollDate | CreditsEarned | Phone Address City State | Zip =«
| R 1 Smith Jahn Graduate B/23/1959 121234567 100 WY 16th Avenue  Gainesville FL 32601
| 2 Frank Michael Graduate 3/23/1999 9 BESE465 120 SV 10th Avenue  Gainesville FL 32601
L 3 Jones Sam Undergraduate | 1/8£2001 21 B4B54ES 150 ME 10th Avenue  Gainesville EL, 32601
[ = 4/ Lam Stanley Phd 5/15/2000 15 4797546 130 MW 16th Avenue  Las Vegas My 13141
| S 4 Jim Andre Graduate B/23/1959 12 3146468 100 ME 10th Avenue  Gainesville FL 32R02
| & Rubin Linda Undergraduate | /1552000 9 B46E7IE 102 SV 3rd Avenue | Austin TH 28646
[ = 7 Smith Goodman | Graduate 1/5/2001 B 6413135 | 190 MW Srd Avenue | Orlando FL 36546 |
|k g Sam George Phd 14842001 3 B465488 102 MWW 3rd Avenue  San Jose CA 95454
| g 2 Tim Boan Graduate B/23/2000 6 1314854 170 5w 10th Street  San Jose CA 94485
[ 10| Davis Jorg Undergraduate | 5/15/2000 9 6464348 178 NE 15th Street | Orlando FL 35646
L 11 Jamayuga  Eric Graduate 1/6/2002 12 6465487 | 123 ME Drive Orlanda FL 35465
] = 12 Miao David Phd 5/15/2002 15 6464231 908 Knights Crossing | Orlando FL 35464
| S 13 Fiona Martha Undergraduate 1/5/2002 216464132 120 MWW 10th Street College Station | TX 46545
= 14 Joder Ay Phd B/23/1999 18 1546487 40 SWY 10th Avenue | Gainesville FL 32601
Nk 14 Baoyles tlary FPhd 5/15/2001 9 6464797 a0 Semaran Bld Jacksonville L, 5445 ~|
record: M| 4 [[T 15 b | M [p¥|of 15

25. A University carries the information about the instructors in table tblinstructors in the
School.dbm file in MS Access. The following figure presents the table tblinstructors.

B tblinstructors : Table

EEX

Instructorld | LastMame | Firsthame Title ResearchArea HireDate Salary City State | Zip
||+ 1001 Anders Mlaria Professaor Industrial Machines 24352001 %67 00000  Seattle Wis  9E7ET
||+ 1002 Ana Trujillo Asst Professor | Operations Research 481977 §53000.00 Tacoma WA 94485
||+ 1003 Antonio Moreno Lecturer Fabrication Engineering 252001 $30000.00 Kirkland WA 95574
||+ 1004 Thomas Hardy Professor Algorithms for Machine learning | 2/3/2002 $50,000.00 Redmond WA 954654
| |* I00& Christina | Berglund  Professor Operations Research 27741998 $30,000.00 London
||+ 006 Patricia WckKenna | Asst Professor Operations Research 5/5/1999 $58,000.00 London
||+ Ioo7 Helen Bennett Lecturer Microprocessor 44572000 %40 000.00  London
||+ ID0G Philip Cramer Part time faculty | Industrial Machines 321990 §40,000.00 Seattle WA 95785
| |* 002 Daniel Tanini Professar Diatabase Engineering 342/2000 $79,000.00  London

b |+ 1010 Annette Roulet Professaor Industrial Machines 272002 8000000 Orando  (FL 95131
record: | 4 | 1o b | M1rk] of 10 | | _.Jj

a. Import this table in Excel.

b. The minimum wage for instructors in this University is $40,000. Insure
that no instructor is hired for less than $40,000.

c. Display detailed information (Instructor Id, Last Name, First Name, etc)
about the instructors that have earned the title Professor.

d. The office of Human resources needs detailed information about the
instructors that are not USA citizens. Display detailed information about
those instructors.

e. Display detailed information about the instructors that make top 10% of

the annual salary.
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