USING EXCEL FOR DATA ANALYSIS

LEARNING OBJECTIVES

In this chapter you will learn to:

o Navigate Excel workbooks

o Extend Excel’s data analysis capabilities with add-ins

o  Generate results with formulas, functions, and tools

e Define and use names in Excel

o Distinguish data from analysis and keep them separate
e Drint and save worksheets

o Identify academic-style tables and figures

¢ Get additional help with Excel functions and tools

EXCEL USAGE

o Excel Companion files: Debate Experiment Workbook, Presidential Elections Workbook

o File » Open, Print, Save

e File » Options » Adds-ins

o Data Analysis ToolPak: Descriptive Statistics (as example)

o Named functions: AVERAGEIF, AVERAGEIES (as examples), FORMULATEXT
e Formulas » Show Formulas, Define Name, Name Manager

e Help » Help

o  Briefly mentioned: Formulas » Insert Function; Insert » Text » Table, Text Box, AVEDEV, DEVSQ,
COUNTIF
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| n this chapter, we take a quick tour of the Excel program. Since most students have used Excel before,
a lengthy introduction is unnecessary. We assume that you have some familiarity with Windows-
based programs—that is, what it means to copy and paste, right-click, move the cursor, drag an object
onscreen, and open, close, and save files.! We focus on using Excel for data analysis, a topic rich enough

to fill this book.

For maximum benefit, practice the steps and procedures we discuss here on your own computer. We've
based most of this book on Excel 365 on a Windows machine. This should be the Excel version most
widely available to students. That said, we've tried to avoid tailoring the book too closely to one version
of Excel because some aspects of the program are revised and redesigned with new versions. It is quite
possible things may look a lictle different on your computer.

You can run Excel on a Macintosh operating system. There aren’t major differences in the program
on a Mac computer, but there are some differences in how Mac users operate programs generally. We
hope that when we refer to the “Curl” key or right-clicking, you can translate those Windows-based
instructions into their Mac OS equivalents.

READING IN ESSENTIALS 1.1 WORKBOOKS AND

We cover the definition and measurement of political \X/ORKSH EETS

science concepts in Chapter 1 of the sixth edition of The

Essentials of Political Analysis, pp. 1-33.

Workbook: the file that contains
one or more Excel worksheets;
usually ends in .xls or .xlsx.

Worksheet: a spreadsheet
organized into rows and
columns; may reference
functions and other worksheets.

Workbooks are Excels way ~of organizing and storing
information. An Excel workbook contains one or more work-
sheets, which mostpeople call spreadsheets. For this Exce/ Com-
panion to Political Analysis, we've created several Excel workbooks that contain multiple worksheets (see

“Getting Started” and the Appendix for details).

Figure 1-1 shows the cover page of our Debate Experiment Workbook. To open this workbook, locate
the “Debate Experiment Workbook.xlsx” file in the folder where you downloaded it and double-

click it. If you already have Excel running, select |File » Open| and find the file on your computer.

FIGURE1-1 @ Excel Companion's Debate Experiment Workbook
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'If you are totally new to Excel, there are many resources available to introduce you to the program. Check out the computer
reference section of a local library or your campus bookstore.
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Chapter 1 m Using Excel for Data Analysis 3

You can navigate this workbook’s worksheets by clicking text links on the cover page or the tabs
listed at the bottom of the window. As you can see, the Debate Experiment Workbook has four
worksheets following the cover page: a page about the workbook, the data, variable descriptions,
and some analysis of the data (which we discuss in Sections 6.2 and 9.5). Workbooks don’t need
cover pages, basic graphic design, or hyperlinks, but Excel allows you to organize and store infor-
mation in an attractive and user-friendly manner. When youre using Excel for data analysis, we
encourage you to make your work clear and user-friendly, especially since you'll be the one using
your workbooks!

Figure 1-2 shows the workbook’s “Data” worksheet. When researchers talk about datasets, this
is what they have in mind. By convention, each row represents an observation and each column
provides a different piece of information about the observations. These data were collected in
a political science experiment conducted with college students. Each row contains information
related to a student who participated in the experiment. Some of the columns contain demo-
graphic information about the student participants; other columns show students’ impressions.of
the 1960 Presidential Debate.

FIGURE1-2 @ Data Worksheet of the Debate Experiment Workbook

WE'VE SELECTED CELL Ké ON THIS DATA

| WORKSHEET. IT CONTAINS THE VALLE 3. |

K6 S 3 v

A B C D E K G H 1 J K _l N M N
1| obs assignment v debinfo catholic issues integrity leadership empathy  sophdum won pid. " ideology  gender
2| 1 tv 1 4 0 025 029 025 017 [ 1 2 2 1
3| 2 tv 1 4 0 0.58 050 053 063 1 5 3 3 [
4| 3 tv 1 3 0 019 046 039 042 1 3 1 1 1
s| a v 1 4 028 046 044 029 1 2 2 1 1
6| s tv 1 4 1 053 063 047 033 1 3 | 7 7 1
7] 6 tv 1 5 0 0.06 008 022 0.08 1 2 1 1 1
8| 7 tv 1 H 0 022 0.08 0.08 013 [ 2 a 3 1
9| 8 tv 1 4 0 017 029 056 017 ) 1 2 a 1
10| 9 tv 1 4 0 025 038 022 042 1 1 3 1 0
1] 10 tv 1 4 0 033 017 044 029 0 2 a 2 1
2| 1 tv 1 4 0 0.50 058 058 042 1 a 6 6 1
1B 12 tv 1 3 0 036 042 039 033 ° 2 3 2 [
4| 13 tv 1 2 0 044 058 053 013 [ 3 6 a [
15| 14 tv 1 s 0 019 050 036 0.50 1 a 1 2 [
16| 15 tv 1 3 0 033 038 031 029 0 1 a a [
17| 16 tv 1 3 1 0.50 033 033 029 1 2 3 3 [
18| 17 tv 1 4 0 022 029 025 033 1 2 1 1 1
19 18 tv 1 s 0 047 046 053 038 0 3 3 a 1
20| 19 tv 1 2 0 022 050 033 042 1 2 2 3 0
21] 20 tv 1 5 0 031 033 028 029 1 2 2 2 1 =

Cover Page | About Workbook | Data | Variable Descriptions) | Analysis ® <«

ROW 6 HOLDS DATA FROM OBSERVATION #5. COLLUMN K
CONTAINS THE VALUES OF A VARIABLE NAMED “WON.”

The variable names, brief yet descriptive, appear in row 1 (see Figure 1-2). Numbers in the 0bs column
record each subject’s unique identification number. Since row 1 holds the variable names, information
related to subject number 1 is in row 2.

The worksheet’s row numbers are listed along the lefe-side margin. The worksheet’s columns
are identified by letters A, B, C, D, and so forth that appear along the top margin, just above the
variable names.

The column letters and row numbers together create cell references, unique locations for every cell
in a worksheet. In Figure 1-2, we've clicked on cell K6. The active cell is identified in the upper-left
corner of the window (the name box) and its content (the number 3) is displayed in the formula bar as
well as in the cell itself. Cell K6 contains subject number 5’s impression of who won the debate. All of
subject 5’s information is in the cell range AG:NG6. All of the subjects’ responses on who won the debate
are in the cell range K1:K172. A range of cells, sometimes called a field, is identified by its upper-left
and bottom-right cells.

Datasets aren’t always useful without additional information to put the data in context. Storing
information as numbers is efficient, but it’s not immediately clear what these numbers mean.
To better understand these data, you need to see how the variables are coded. To see how the Debate
Experiment variables are coded, click the Variable Descriptions tab (Figure 1-3). This worksheet

Copyright ©2023 by SAGE Publications, Inc.

Cell references:
combinations of letters and
numbers that identify cell(s)
on aworksheet; can be
absolute or relative.

Field: a set of adjacent cells;
identified by upper-left and
bottom-right cell references.
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4 A Microsoft Excel® Companion to Political Analysis

Add-ins: add specialized
features to Excel beyond the
basic functions; similar/to
apps you download to add
features to a device.

Ribbon: the row of tabs and
icon buttons that spans the
top of Excel's graphical user
interface.

clarifies the meaning and measurement of each variable in the dataset. This bare-bones description of
variables in the dataset lists their names and numeric coding. The information on this worksheet is
commonly called a dataset’s codebook.

FIGURE1-3 @ Variable Descriptions in the Debate Experiment Workbook

| A B | e | D [«

1

:

3 obs Unique identification number for each subject

4 assignment Name of condition subject was assigned to.

5 tv Did subject watch debate on TV? 1=yes, 0=no

6 debinfo Number correct answers on five question quiz about the debate.

7 catholic Is subject Catholic? 1 =yes, 0 =no

8 issues Which candidate do you agree with on policy issues? ‘

9 integrity Which candidate has more integrity? f

10 leadership Which candidate makes better leader?

1 empathy Which candidate has more empathy? “

12 sophdum Is respondent a sophomore? 1=yes, 0=no.

13 won Which candidate won the debate? 1=Kennedy ... 4 =Tie ... 7 =Nixon

14 pid Self-reported partisan identification on 1-7 scale

15 ideology Self-reported political ideology on 1-7 scale

16 gender Subject's gender, 0 = male, 1=female.

17|

18

19 -
4 ... | Data Variable Descriptions Analysis @ ] >

Variable names, which run across the top row of the Data worksheet, serve as labels when Excel does
analysis. You want variable names to be concise and descriptive. Researchers often write variable names
without spaces between words by using underscores to connect words.

Finally, a word about missing values. Sometimes a dataset does not have complete information for all
variables and observations. This happens for a variety of reasons; researchers may add or remove ques-
tions from a survey, some questions do not apply to everyone, or the response may not be clear. In
coding the data, researchers may give special numeric codes to missing values, enter “N/A,” or simply
leave those cells blank. It's important to be aware of how any missing values are encoded. When you use
an existing variable to create a new variable, Excel may not automatically transfer missing values on the
existing variable to missing values on the new variable. Some data analysis tools cannot handle missing
values. Later in this volume, we discuss how to handle missing values.

1.2 ACTIVATING DATA ANALYSIS ADD-INS

To use Excel for political analysis, you need to activate some add-ins that expand the program’s
functionality. To active Excel’s Data Analysis ToolPak, which we use extensively in this book,
select | File » Options » Add—ins| (see Figure 1-4). Below the list of active and inactive add-ins, select
manage “Excel Add-ins” and click “Go .. .” In the Add-ins dialog, check Analysis ToolPak and Analy-
sis ToolPak — VBA, and then click OK. After Excel activates these add-ins, you'll find a new button
for Data Analysis in the ribbon under Data.

To further enlarge Excel’s capacity for data analysis, we recommend activating Excel’s Solver add-in and
downloading the Real Statistics add-in. We use these Excel add-ins to conduct logistic regression analysis
in Chapter 14. To activate the Solver add-in, which implements a variety of optimization algorithms, fol-
low the steps illustrated in Figure 1-4 for activating the Data Analysis ToolPak, except also check the Solver
add-in. You'll then find a new button for Solver in Excel’s ribbon in the Data section.

You can obtain a free copy of the Real Statistics add-in from the Real Statistics Using Excel website
(htep://www.real-statistics.com). Go to the website, click the “Free Download” link, then click “Real
Statistics Resource Pack,” and follow the link to download the Resource Park for the version of Excel
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FIGURE1-4 @ Activating Excel Add-Ins for Data Analysis
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Add-in Analysis ToolPak

engineering analysis
Publisher:
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you are running (see Figure 1-5). The Resource Pack is available for Mac OS and older versions of
Excel. Follow the installation instructions.” You need to activate the Solver add-in before installing the
Real Statistics add-in. Move the downloaded file to the appropriate location on your computer. After
you have the Real Statistics add-in moved to the correct location on your machine, return to the Excel
program. Follow the steps illustrated in Figure 1-4, except now add a check next to “Xrealstats” and
click OK. To access this add-in, you will select | Add-ins » Real Statistics » Data Analysis Tools|. You
may need to restart Excel to see these new features.’

FIGURE 1-5

@® Do

oading and Installing the Real Statistics Add-In

S7EP 7 6O TO REAL-STATISTICS.COM

Welcome

Real Statistics Using Excel

Real Statistics Resources.

‘What is Real Statistics Using Excel?

Real Statistics Using Excel is a practical guide for how to do statistical
analysis in Excel plus free statistics software which extends Excel’s built-in
statistical capabilities so that you can more easily perform a wide variety of
statistical analyses in Excel.

What does Real Statistics Using Excel consist of?
Real Statistics Using Excel is comprised of the following four components:

Real Statistics Resource Pack: an Excel add-in that extends Excel's
Standard statistics capabilities by providing you wit
functions and lysis tools so that you can more easily perform a wide
variety of pra atistical analyses. This software supports Excel 2007,
2010, 2013, 2016, 2019 and 365 for Windows and Excel 2011, 2016, 2019 and
365 for the Mac. There is also limited support for Excel 2002 ans

anced worksheet

Real Statistics Website (i.e. this site):

search

S7EF Z FOLLOW LINKS FOR
FREE POWNLOAD OF REAL
STATISTICS RESOURCE PACK.

Free Download

Click on an icon below for a free download of either of the following files.

Real Statistics Resouree Pack: contains a variety of supplemental
functions and data analysis tools not provided

el. These complement
the standard Excel capabilities and make it casier for you to perform the
statistical analyses described in the rest of this website.

S7EF 3. FOLLOW INSTALLATION
INSTRUCTIONS FOR YOUR
COMPUTER'S OPERATING SYSTEM *

Sowen
RSS Links
Orss - Posts

ORSS - Comments

e

While you can place the Real Statistics: Resource Pack anywhere on your
computer, we recommend that you put the file in the following folder:

C:\U AppDat: i i Add

where user-name is your user name in Microsoft Windows. Since some of
these folders are hidden, you may find it convenient to enable showing
hidden folders. E.g, in Windows 10 you can do this by opening Settings and
then type Show Hidden Files and Folders in the search field. Next, check
on the Show hidden files, folders, and drives option in the dialog box
that appears and then click on the OK button.

* SCREENSHOT SHOWS INSTRUCTIONS
FOR RECENT VERSIONS OF WINDOWS.
YOU MAY NEED ADMIN. AUTHORITY TO
INSTALL ON A SCHOOL COMPUTER.

*The Real Statistics Resource Pack is available at http://www.real-statistics.com/free-download/real-statistics-resource-pack/.

3If you encounter problems installing and using the Real Statistics add-in, see the troubleshooting tips on its website, including
what to do if your machine prompts you for a password or it reports a compilation error when you use the add-in.
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6 A Microsoft Excel® Companion to Political Analysis

Formulas: worksheet
statements that start with
=and output values to
worksheets, usually using
mathematical operators.

Functions: routines called
by name to perform
computations and generate
output.

General syntax: a generic
statement of an Excel function
that lists all its arguments.

We've noticed these add-ins sometimes disappear from Excel’s ribbon even after we've activated them.

If chis happens to you while you're working through examples and exercises, select | File » Options »

|Add-ins|, deselect the add-ins, click OK, and then repeat the steps in Figure 1-4 and/or Figure 1-5 to
restore the add-ins to the ribbon.

1.3 FORMULAS, FUNCTIONS, AND TOOLS

Once data are saved and organized in an Excel workbook, you can analyze data with Excel formulas,

functions, and data analysis tools. Before getting into the technical details of specific procedures, it
helps to understand how formulas, functions, and tools work generally.

You can use formulas to calculate cell values. To calculate a value using a mathematical formula; type an
equals sign (=) in a cell and then type the expression as you would enter it into a calculator. See Table 1-1
for list of mathematical operators in Excel. You can use real numbers in formulas, such as =1042, as well as
cell references, like =10+B2. Excel will calculate values according to the standard order of operations; use
parentheses to control the order of operations and make your expressions clearer.

TABLE1-1 @ Mathematical Operators in Excel

+ Addition

- Subtraction

/ Division

& Multiplication
" Exponents

Excel functions generate cell values based on a pre-programmed routines. Every function has a unique
name that’s written in all capital letters. A function’s name usually tells you what it does, but it’s not
always clear. When you’re working with a new function, the main things to know are its name, what
it’s used for, its arguments, and its output. A function’s arguments are the inputs it needs to do its job.
If a function is going to count something, you need to tell it which cells to count (required argument)
and you may want to tellit to only count numbers, ignore duplicates, and so on (optional arguments).
The general syntax of an Excel function looks something like this:

=FUNCTION{(argl,arg2,arg3)

FUNCTION is‘a generic placeholder for an Excel function’s name. Arguments are enclosed in paren-
theses after the function’s name, separated by commas. A function can have any number of arguments.
You must complete the required arguments in order and may add the function’s optional arguments,
separated by commas, enclosed in parentheses.

There are several ways to insert functions into worksheets:
e Click on a cell and type an equals sign (=) followed by the function name and its arguments.

If you start typing a function call, Excel has some nice autocomplete and live tip features to
help you use the function correctly.

e Click the f, button and select a function using the Insert Function dialog.

o Select |Formulas » Insert Function | and then choose a function to insert using the Insert
Function dialog.

e Select and then an option from the Function Library.

These four ways to insert functions are simply different ways of doing the same thing. You can try them
all to see what works best for you. If you're using a new function, Excel’s graphical user interface (GUI)
can help break it down for you; once you're familiar with it, you might find the keyboard route is faster.
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Chapter 1

When you insert an Excel function, the worksheet stores the function and its arguments in the
cell and displays the function’s output. You see the function’s result and not the function itself,
unless the cell is active. If you use insert functions by completing function dialogs, the equivalent
function call will be inputted into a worksheet cell for you, which can help you learn how to use
new functions.

Excel’s data analysis tools are implemented through the add-ins we discussed in the previous
section. These tools execute multiple functions and statistical methods from one dialog, which
can save you a lot of time. Where possible, we’ll show how to do analysis using data analysis
tools, but you will need to learn how to use both tools and functions to do political analysis
with Excel.

Functions and tools serve similar purposes, but there are important differences. You can’t execute
statistical procedures using the Data Analysis ToolPak, Solver, or Real Statistics by typing function
calls into cells. Instead, you use specialized dialog windows. Like functions, tools output results to
worksheets, but they typically output “just the numbers” and not the formulas that produced those
numbers. Moreover, data analysis tools output tables of results that occupy multiple columns and
rows rather than the single cell of output generated by most Excel functions.

If you update the data a function operates on, the results will update automatically. In contrast, if you
update the data a tool operates on, the results will not update automatically; you'll need to run the tool
again. When you execute a procedure using the GUI, Excel temporarily stores the information you
inputted so you can return to the same window and adjust your selections. This is particularly useful
when you're executing complex methods for the first time, making graphics,.or performing the same
operation repeatedly on different variables. If you want to repeat the analysis in another session, you
need to fill out the tool dialogs again, a minor inconvenience since Excel tools are easy to use once your
data are in order and you know how to use the tool dialogs.

An example should help drive this general discussion of Excel functions and tools home. We'll
examine descriptive statistics in detail in Chapter 2, so for now focus on the general mechanics
of Excel functions and tools. Figure 1-6 shows a worksheet that lists the number of House seats
the U.S. president’s party has gained or lost during-midterm elections since 1930 (cells C3:C25).
We can use the Descriptive Statistics tool in the Data Analysis ToolPak to analyze these values. Select

FIGURE1-6 @ Using a Toolin the Data Analysis ToolPak
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YOU WANT TO ANALYZE. (HERE, ANALY%SIS > PESCRIPTIVE Data
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THE PRES_PARTY_NET_HOUSE 15 Do Ansyss
VARIABLE.) Data Analysis 7 X
Analysis Tools _“
A B 1 & C_ 1 o E F G 1 H Correlation ~
1 Covariance Cancel
3 eyl e
3 1930 52 F-Test Two-Sample for Variances Help
7 1934 9 Fourier Analysis
s 1938 72 Descriptive Statistics ? X
G 142 =5 pres_party_net_house
7 1946 -56 Input
8 1950 -28 Input Range: $CS2:5CS25 El
9 1954 -18 Mean -29.0435 Cancel
:% 1::; '560 Standard Error 5.065764 SIctEecy 8?“’"‘"5
1 - = Rows Help
Median -28 =
2 1966 -a7 "
g rd - Mode s [ Labels in first row
14 1974 -48 Standard Deviation = 24.29455 Output options
15. 1978 214 Sample Variance  590.2253 *
16 1982 -26 X @© Qutput Range: SES3 2]
> e 3 Kurtosis -1.21398 O New Worksheet
e 550 = Skewness 0.000211 oW Worksheet By:
19 199 54 Range 81 (@A Z7£7 3 CONPLETE THE
z = 3 Minimum 7 DESCRIPTIVE STATISTICS
e 2008 = Maximum 9 [ Confidence Level for M| 3";';‘;\,6 Arf#:gfnﬁgtﬁfe,o*i ‘;AEIQCT
2 2010 -6 Sum -668 O kth Largest: OUTPUT RANGE, AN CHECK
= 2018 e Count 23 e SUMMARY STATISTICS OPTION.
25 2018 -2 =
| 5727 4 exceL outpurs - l
TABLE OF PESCRIPTIVE

STATISTICS TO WORKSHEET.

* IF YOU DON'T SEE
THIS OPTION, FOLLOW
STEPS IN FIG. 1-4.

** HERE, THE DATA ARE IN RANGE
C2:CZ25. YOUR WORKSHEET MAY DIFFER.
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Dialogs: Excel’s graphical
userinterfaces for functions
and tools.

Data Analysis tools: a special
set of tools for data analysis
that are part of the Data
Analysis ToolPak.
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Arguments: values supplied to
a function inside parentheses,
separated by commas; they're
settings for the function.

‘ Data » Data Analysis » Descriptive Statistics |, complete the Descriptive Statistics dialog, and
click OK. The tool outputs a table of descriptive statistics to the worksheet. This is a handy tool to
generate a set of common descriptive statistics.

We can use Excel’s built-in functions to replicate all the statistics generated by Excel’s data analysis
tool, and then some. For example, Excel’s AVERAGE function will calculate the mean of the numbers
in cells C3:C25 for us. Column J in Figure 1-7 shows the function text used to generate the values
seen in Column L. We can describe data using Excel functions like AVEDEV and DEVSQ that aren’t
incorporated into the descriptive statistics tools. You can see that the only required argument for most
of these functions is the cell range to evaluate, C3:C25. Some statistics, like standard error and range,
are computed by using function results in formulas.

If Excel starts inserting or modifying cell references when you mean to move the cursor backward or
forward, press the Esc key to escape from the formula. If you make a mistake, keep in mind thatyou
can undo most mistakes by pressing Ctrl-Z.

FIGURE1-7 @ Using Excel Functions to Calculate Statistics

YOU CAN USE EXCEL FUNCTIONS TO
REPROPDUCE THE TABLE OF DESCRIPTIVE T

i . . . £ ° | STATISTICS FROM FIG. 1-6 (AND THEN SOME).
2| year pres_party_net house
3 1930 -52 pres_party_net_house Some Descriptive Statistics Functions
4 1934 9 F ext
5 1938 -7 Mean -29.0435 Mean -29.0435
6 1942 -a5 Standard Error 5.065764 Standard Error 5.065764 COUNT(C
7 1946 -56 Median -28 Median -28
8 1950 -28 Mode 9 Mode 9
9 1954 -18 Standard Deviation | 2429455 Standard Deviation = 24.29455
10| 1958 -50 sample Variance _7590.2253 Sample Variance  590.2253
1] 1962 -6 Kurtosis -1.21398 Kurtosis
12| 1966 -a7 Skewness 0.000211 Skewness
13| 1970 12 Range 81 Range
14| 1974 -a8 Minimum -7 Minimum
15| 1978 -14 Maximum 9 Maximum
16| 1982 -26 sum -668 sum
17| 1986 -4 Count 23 Count
18| 1990 -8 Average Deviation  21.00189 =AVEDEV(C3:C25
a0l 1004 sa Sum of Squares 12984.96 =D
Function Arguments ? X Mean since 1990 -24.875 C3:(
P Count net gains 3/=C
Numbert | c3ic25| 210n (-52:9,72,45,-56,-28,-18;-50,-6,47;-... Count pek bnawes 20,=CO
R,  wnlb Mean gain 7.333333 €2
= —_— Mean loss -34.5 G2
First quartile (25%) -50
Third quartile (75%) -8=aL
- 2 S TVARIARBIEZ ] -
Returns the average (arithmetic mean) of its arguments, which can be f\imﬁza:fnames, arrays, or references You CAN CALcuLATE THE VARIABLE'S

that contain numbers.

Numbert: number],number2,... are 1 to 255 numeric arguments for which you want

MEAN BY TYPING =AVERAGE(C3:C25)
INTO A CELL OR USING THE

the average.

FUNCTION ARGUMENTS: AVERAGE
DIALOG. (YOUR PATA WON'T ALWAYS
BE IN RANGE C3:C25 THOUGH.)

l Formula result = -29.04347826

Helgion this function

In Figure 1-7, you can see some Excel functions with multiple arguments. For example, Excel’s
AVERAGEIF function has three arguments. It follows the generic function syntax described ecarlier.
In this example, we used AVERAGEIF to compute the mean seat change in midterms since 1990
with the following arguments: (1) the range of values to evaluate, which in this case are the election

“We use Excel’s FORMULATEXT function to show the underlying functions on many of the worksheets discussed in this book.
FORMULATEXT helps make worksheet functions transparent and easier to manage.
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FIGURE1-8 @ Executing a Function with Multiple Arguments

| Mean since 1990 -24.875 =AVERAGEIF(year, ">= 1990",net_house_seats)
s. 4 v v

Function Arguments

EXCEL'S AVERAGEIF AVERAGEIF
FUNCTION HAS THREE
ARGUMENTS: RANGE,
CRITERIA, AND

AVERAGE_RANGE.

Range | year year";1930;1934;1938;1942;1946;195(C

Criteria | “>= 1990 = ">=1990"

> P\ >

Average_range net_house_seatsl = {"pres_party_net_house";-52;9;-72;4...

= -24.875
Finds average(arithmetic mean) for the cells specified by a given condition or criteria.

FUNCTION ARGLIMENTS

PIALOGS HELP YOU UsE Average_range are the actual cells to be used to find the average. If omitted, the cells
FUNCTIONS. OVER TIME, in range are used .
YOU MAY LEARN TO THE INPUT FIELDS IN THE FUNCTION'S
BYPASS THEM. PIALOG CORRESFPONP TO THE
FUNCTION’S THREE ARGUMENTS.
Formula result = -24.875
Help on this function Cancel

years in B3:25; (2) the criteria for inclusion, in which the year value must be greater than or-equal to
1990; and (3) the values to be averaged, which are in C3:C25. Notice that the three argument fields
in the AVERAGEIF dialog (Figure 1-8) correspond to the three arguments in the function executed
on the worksheet.

We can use the AVERAGEIF function again, with different argument values, to calculate the mean
seat loss (=34.5 seats) and the mean seat gain (+7.33 seats). Data analysis tools will often suffice but
Excel functions can help us drill down and extract more detailed information or want one specific
statistic rather than an extensive table of statistics.

1.4 DEFINING AND USING NAMES

In the previous section we applied a battery of Excel functions to values stored in cells C3:C25 on a
worksheet (see formula text in Figure 1-7): Referencing cells C3:C25 gets the job done, but it’s hard
to decipher a statement like =AVERAGEIF(B3:B25,">= 1990",C3:C25) without working backward
to understand what’s in the cell ranges. Fortunately, Excel allows us to name cell ranges and use these
names in functions.

Defining and using names makes it easier to analyze data with Excel. It’s a lot easier to remembera  Names: you can name cells
variable by name than by its column letter, especially when you move worksheet elements around. ~ °r cellranges to make them
We've named variables in the workbooks that accompany this book and encourage you to define and ienafcli;qtslgzhemberand read
use names in your own political analysis.

To illustrate, we’ll define and use names in our analysis of the number of House seats the U.S. presi-
dent’s party has gained or lost during midterm elections. To name a range of cells, highlight the range,
along with any labels you have made, and select ‘Formulas » Define Name ‘ For this analysis, we'll
name the years in cells B3:B25 and the net seat changes in C3:C25 (see Figure 1-9). We highlight cells
B2:B25, select ‘Formulas » Define Name|, check the automated entries in the New Name dialog, and
click OK. We repeat the process for cells C2:C25. We don’t have to use the column label as the defined

name; here, we'll change it to net_house_seats. Defined names must start with a letter or underscore,

and they can’t include white spaces or conflict with any existing name in the workbook. Use descrip-
tive names so their meaning is clear to you. Arbitrary names, however clever they may be, defeat the
purpose of defining and using names, so avoid them.
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FIGURE1-9 @ Defininga ing Named Ranges in Excel Functions

[ 5727 7 sELECT THE RANGE TO BE
NAMED, INCLUPING COLUMN LABEL.

[ 5727 Z CLCK FORMULAS > PEFINE NAVE. |

- Y
2 year | pres_party_net_house Formulas
3 1930 -52 )
Define Name -~
4 1934 9 <E] N
5 1938 -2 MN"“‘ BB Crete ro New Name ? X
6 1942 5 anager
7 1946 56 Defined Name| Name: year
8 1950 -28 Scope:  TTTTTSEE—— - |
9 1954 -18 Comment:
10 1958 -50 —
1 1962 6 S7EP 3. COMPLETE NEW NAME DIALOG. VERIFY
NAME 15 CORRECT ANV S$COPE |5 APPROPRIATE *
12 1966 -47 ballars
13 1970 -12 —
AN 48 Befers to: | .gneet115B52:58525 [2]
15| | 1978 -14 Cancel
16 1982 -26
7| | s 4 5727 4 REPEAT 5TEP5 1-3 TO NAWE
18 1990 -8 OTHER WORKSHEET RANGES.
19 1994 -54
20| | 1998 | 4
21
22
23 Mean
24 Standard Error 5.065764 use_segt
25 Median -28
26 | Mode 9 L_
Standard Deviation = 24.29455 [ 5727 5 EXCEL USES DEFINED
Sample Variance  590.2253 NAMES IN PLACE OF CELL RANGES,
Kurtosis -1.21398 MAKING FLINCTIONS EASIER TO READ.
Skewness 0.000211
Range 81 edseats
Minimum -2
Maximum 9
Sum -668
Count 23

Average Deviation  21.00189
Sum of Squares 12984.96
Mean since 1990 -24.875 =A

Count net gains 3 =CO
Count net losses 20
Mean gain 7.333333
Mean loss -34.5 =A
First quartile (25%)
Third quartile (75%)

Having defined what’s meant by “year” and “net_house_seats” in this workbook, we can use these
defined names in place of ordinary cell references. Excel will even recognize them as we type
them into functions, allowing us to autocomplete function calls and avoid typos. A statement like
=AVERAGEIF(year, ">= 1990", net_house_scats), while not plain English, is as clear and user-
friendly as we can make it (Figure 1-10).

FIGURE 1-10 Naming Calculated Statistics
S7EF Z. CLICK FORMULAS >
D PEFINE NAME.
———' S7EF 7 SELECT THE CELL TO BE NAMED. 1—— —
Formulas
Some Descriptive Statistics Functions 7] & Define Name ~
Formula Text <?B &G B
— == Name
Mean -29.0435 =AVERAGE(net_house_seats) Manager B Create from Selection
Standard Error 5.065764 =STDEV.S(net_house_seats)/SQRT(C( Defined Names
Median -28 =MEDIA t_house_seats)
Mode et_house_seats) R s ? X
Standard Deviation 24.29455.':57'95\/.S(nerj:ouseﬁsents) Name: standard_deviation
Sample Variance 590.2253 =VAR.S(net_house_seats) Scope: E
Kurtosis -1.21398 =KURT(net_house_seats) Comment:
Skewness 0.000211 =SKEW(net_house_seats) S7TEF 3. COMPLETE NEW NAME
DIALOG. VERIFY NAME |5 CORRECT
AND SCOPE |5 APPROPRIATE *
Befersto: | .gneet11sis9 (]
Some Descriptive Statistics Functions jConce]
Formule Text 57£7 4 REPEAT STEPS 1-3 TO NAME
Mean -29.0435 =AVERAGE(net_house_seats) OTHER WORKSHEET CELLS. (HERE, WE
Standard Error 5.065764 =standard_deviation/SQRT(count) NAMED THE “COLINT” OF OBSERVATIONS.)
S7EF 5. EXCEL USES DEFINED NAMES IN

PLACE OF CELL REFERENCES, MAKING * WE LIMIT THIS NAME’S SCOPE TO ONE
FORMULAS AND FLINCTIONS EASIER TO READ. WORKSHEET 50 WE CAN DEFINE

“STANDARD_DEVIATION” ON OTHER SHEETS.
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If you're using the result of one function elsewhere on a worksheet, you can name that result and use
the name on the worksheet. For example, the standard error of the sample mean (which we cover
in Section 8.3.3) is based on two other values calculated on this worksheet: standard deviation and
count. To make the standard error calculation clearer, we select cell 19, the cell where we calculate
standard deviation, and then click [Formulas » Define Name|. One change we’ll make in the New
Name dialog is to change the scope of the name from the entire workbook to only the worksheet
where this cell is found. We might calculate a different standard deviation or count on another
worksheet.> We define standard_deviation, count, minimum, and maximum on this worksheet
and use these defined names to further clarify the functions we use on the worksheet.® Defined
names don’t change the results of our data analysis, but they make it a lot easier to understand what
you're doing.

A CLOSER LOOK: KEYBOARD SHORTCUTS

Some Excel users may find navigating the GUl cumbersome after a while. The good news
for those who prefer the keyboard to the mouse is you can navigate the GUI using key-
board shortcuts. The bad news is that these keyboard shortcuts defy simple explanation
and are basically random keystroke combinations. If you do the same task repeatedly, it
might be worth finding the “cheat codes” on one of the extensive lists of Excel keyboard
shortcuts online.”

1.5 SEPARATING ANALYSIS FROM DATA

We've tried to emphasize the difference between an Excel workbook and the worksheets within a
workbook. If you're accustomed to single-page spreadsheets, the distinction between a workbook and

a worksheet may seem semantic to you, but it’s not. To use Excel successfully for data analysis, we
encourage you to keep your data and analysis on separate worksheets.

If you've done data analysis with statistics software like SPSS, Stata, SAS, or R, you know
that these programs allow you to save the commands you execute and the data you analyze in
separate files. With these programs, you can see your data, a script of commands, and the
results of your analysis in separate windows. This structure speeds computations and helps you
keep your work organized: If you're accustomed to executing code in statistics software, it’s
strange to see analysis executed in a dataset. The strict structure of statistical programs is not
entirely feasible with Excel, but keeping analysis and data on separate worksheets is generally

a good idea.

If you expect to-analyze some data more than once, we suggest saving the data on one worksheet, sav-
ing variable descriptions on another, and conducting your data analysis on separate pages. The data
worksheet should not contain formulas or functions; even if you use some formulas or functions to
generate new variables, the values should be fixed on the data worksheet.

When you use Excel functions to conduct data analysis, make your use of functions transpar-
ent and implement the analysis in a way that’s easy to understand (if another person examines it or
you use your own work later). You can display formula/function text on a worksheet using the

’If you later realize that you want a name defined for the entire workbook or want to limit the scope of a name to a single work-

sheet, select ‘Formulas » Name Manager ‘ to edit, add, or delete defined names.

®Unfortunately, you can’t refer to cell ranges by defined name in Excel tool dialog, so it’s important to understand cell ranges and
keep worksheets organized with clear labels.

"For example, see Exceljet, “222 Excel Shortcuts for Windows and Mac,” https://exceljet.net/keyboard-shortcuts.
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FORMULATEXT function. If youre not sure whether a worksheet contains formulas, click
| Formulas » Show Formulas | to show all the formulas on a worksheet. If you're using a data analysis

tool, it can be helpful to include some commentary on your analysis worksheet to explain what
you've done. If you want to distinguish comments from the analysis contained in worksheet cells, try

\ Insert » Text » Text Box \ In other environments, researchers incorporate comments into computer

code to explain some processes in plain English. Excel worksheets save function statements and their
results in the same space, which can obscure how you conduct the analysis.®

Don’t insert the results of your analysis or charts you make on the data worksheet. If you need
to reorganize data to use a data analysis tool, copy the variables you're working with to a new
worksheet and leave the original data intact on the data worksheet. If an analysis worksheet gets
too large and/or complicated, try separating your work onto several worksheets. Using separate
worksheets for your data and analysis may seem a bit clumsy at first if you're used to working with
simple, single-page spreadsheets, but it will help keep your work organized and make you more
efficient in the long run.

1.6 PRINTING AND SAVING YOUR WORK

Some of the exercises in this workbook will ask you to print the results of your Excel analyses, so let’s
cover the print procedure. We'll also address a routine necessity: saving output.

Printing desired results requires, first, that you decide what you want to print. To print, select

File » Print|. In the print settings, you can choose, among other things, to print an entire worksheet,

one worksheet, or just preselected parts of a worksheet.

FIGURE1-11 @ Printing a Selection of the Worksheet

S7E7 1 TO PRINT ONLY PART OF A
WORKSHEET, $ELECT COLUMNS (OR
ROWS5) YOU PON'T WANT TO.PRINT.

YOUR SELECTION ANV

A B C D E F G H
5
2 pres_party net |
3 52 pres_party_net_house Some Descriptive Statistics Functions
4 B mula Text
3| 1938 -2 Mean -29.0435 Mean -29.0435
| o\l 1392 Vs Standard Error 5.065764 Standard Error 5.065764
7 -56 Median -28 Median -28,=
s |l 1950 28 Mode 9 Mode 9
9 |l 1954 -18 Standard Deviation | 24.29455 standard Deviation | 24.29455
|io|” 198 50 sample Variance | 530.2253 sample Variance | 590.2253
1" 1962 6 Kurtosis -1.21398 Kurtosis -1.21398 =
12| | 1966 -47 skewness 0.000211 skewness 0.000211=5%
13| | 1970 12 Range 81 Range 81
14| | 1974 -48 Minimum -2 Minimum -7
15 1978 -14 9 Maximum 9=
16| | 1982 26 & Cut -668 sum -668
17| | 1986 Al 1y Copy 3 Count )
18 1990 8 i 2 Average Deviation  21.00189 =
19 —— 2] inne: Sum of Squares 12984.96,=
0| 1| S7EF Z RIGHT-CLICK Mean since 1990 24,875

J CHOOSE HIPE. 57£7 3 SELECT FILE > PRINT TO PRINT
p— PART OF SHEET STILL VISIBLE. HERE, WE

COULD PRINT JUST THE SUMMARY
STATISTICS AND NOW THE RAW PATA.

Delete

Clear Contents

E Format Cells...

Column Width..
Hide
Unhide

$You can audit a workbook in Excel to check how work is done and verify that results reported in a paper match results in a
workbook, but you can’t run a script file to replicate an analysis the way you can with other programs.
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Before you click the Print button, always check the print preview and how many pages it says you're about
to print. Worksheets can be odd-sized and/or very large. If you're not careful, you'll waste a lot of printer
paper on pages with just one column. Here are some things you can do to be efficient with your printing;

e Hide rows and columns you don’t need to print. To hide a row or column, click the row
number or column letter to select the entire row/column, right-click, and select the Hide
option. If, for example, we didn’t want to print the columns of data, we’d select columns A:C,
right-click, and hide them temporarily for printing purposes (see Figure 1-11).

o Adjust column widths to reduce white space on the page. It’s nice to have some space between
tables, but it can push one column to another page. To resize columns (or rows), position the
cursor between column letters in the margin so it becomes a double-arrowed cross and then
drag the column separators to narrow the columns.

e Highlight the worksheet range(s) you want to print before you click and change

the settings to “Print Selection.” Check the print preview before you print.

e Change the print orientation to landscape if you are printing a wide area (see Figure 1-12):

e Use narrow margins, so long as your printer can handle it.

o Adjust print settings to scale the worksheet to print on one page, fit the columns to one
page (if it’s too long to fit on one page), or fit the rows to one page (if it’s too wide for one
page). This option usually works best in conjunction with our other suggestions for printing
worksheets efficiently (see Figure 1-12).

FIGURE1-12 @ Printing Options in Excel

| BEFORE YOLI CLICK [PRINT] MAKE SURE YOLIRE
NOT PRINTING AN EXCESSIVE NUMBER OF PAGES.
HERE ARE SOME TIP% TO PRINT FEWER PAGES...

SCALING

PRINTOUT TO PAGES.

@ Copies: 3y
oo TIP: PRINT ONE SHEET OR
SELECTED RANGE INSTEAD
OF THE ENTIRE WORKBOOK.
Printer = .
aeoRy MFC-TROW Print Active Sheets
- v | Only print the active sheets
Printer Properties Print Entire Workbook
Settifgs Print the entire workbook
:@79"": Active Sheets = Ei Prhtsdecdon :
Only print the active sheets Only print the current
Pages: |t = Ignore Print Area
E Print One Sided -
Only print on one side of th.
Publish m Collsted .
Clos —
- D Portrat Orientation ~ D Portrait Orientation
D Letter - 1
5" x 11 E Landscape Orientation h
[] Normal Margins .
Left 0.7° Right 0.7 e T T e
LastGustom Setting TRY: LANPSCAPE ORIENTATION
q Top: 05" Bottom:0S [ Hosceg . TO PRINT LONG ROWS.
ﬂ Left Right % Print sheets at their actuy] size £
Header Footer: 0.3 Pa
Normal
Top 75 Bottom:
Header: 0.3 Footer: 0.3
ALS0O TRY: NARROW o No Scaling
MARGINS TO FIT MORE : Print sheets at their actual size
E | ON EACH PAGE. i
Fit Sheet on One Page
3 —frrow ]j; Shrink the printout 5o that it fits
Top: 075"  Bottom:075" on one page
D Lah: g? m gf Fit All Columns on One Page
[ < {7 Shrink the printout so that it is
- ———————— C. v
Custom Margi ANOTHER TIP: ADIUST e

TO FIT

thatitis

Custom Scaling Options...

Copyright ©2023 by SAGE Publications, Inc.
This work may not be reproduced or distributed in any form or by any means without express written permission of the publisher.

13



14 A Microsoft Excel® Companion to Political Analysis

Tables: in an academic
context, tables report numbers
in rows and columns; within
Excel, a cell's ranges can be
defined as a table.

Charts: visual representations
of data and analysis; also
called plots or graphs.

To save the work you've done in an Excel workbook, simply click |File » Save|. If you're going to do
data analysis with Excel at home, school, and elsewhere, we suggest you save your workbooks in a place
you can access from multiple locations, like cloud storage. Then you can pick up where you left off.

To save an Excel graphic as an image file so you can insert it into another document, right-click the
graphic, select Save as Picture . . . , and then save it in an appropriate location with a descriptive name.
Excel supports a variety of image file formats such as jpg, gif, and png. You can also copy a chart from
a worksheet and paste it into other documents, but this isn’t always an option. For example, if you
want to embed an image into a fillable pdf form or upload it to a website, you'll need to save it as a
stand-alone image file.

1.7 FORMATTING TABLES AND FIGURES

When you analyze political science data, you’ll create tables and charts to summarize your results.

Excel offers some easy-to-use options for formatting tables and charts. You can choose from an assort-
ment of fonts, colors, borders, and styles; there are limitless possibilities. With this in. mind, it’s impor-
tant to remember three things when you're formatting tables and graphs. First, always make tables
and figures clear and easy to read. Second, when it comes to matters of style, consider the norms and
expectations of your audience. Third, learn what formatting should be'done in Excel and what you can
do more effectively in other programs.

We create tables and figures to help us communicate the results of our analysis. Good tables and figures
are concise and easy to navigate. No one likes trying to decipher results from a mess of numbers. The
reader should be able to read everything; nothing should be cut off or too small to read. If you change
colors, make sure the text clearly contrasts with the background. Computers may restrict variable
names, but we can use plain English on tables and figures. Don’t include unnecessary information
just because the computer generates it. By default, Excel will calculate values to many decimal places,
which is good, but all those numbers look overwhelming on a table or figure. There’s rarely any reason
to report values to more than two decimal places.’”

Excel gives you many options for customizing the look and feel of tables and figures. You can change
the colors, borders, backgrounds, fonts, alignments, and more."” When it comes to matters of style,
keep your audience in mind. If youre doing analysis for an academic paper or assignment you're sub-
mitting to a professor;-use academic-style tables and figures. If you're making a table or chart for a
presentation, use bigger fonts and more colors and show only what’s essential. If you're making tables
and charts for exploratory analysis or to practice new methods, basic tables and charts are fine since
you're the only one who needs to read them.

When you're formatting a table or figure that’s destined for an assignment, paper, or presentation, keep
in mind that you can continue editing something you made in Excel in another program. If you copy
a table from Excel into a Word document, you can make additional adjustments, like changing fonts
and merging cells, and this can be more efficient than editing the table in Excel. If the table or chart
title already appears in your document, you can omit the title in Excel because it would be redundant
in the final document. On the other hand, use Excel to round numbers to two or three decimal places
because doing this in other programs is tedious and error prone.

Let’s apply these design and formatting principles to the table generated by the Descriptive Statistics
tool seen in Figure 1-6. The tables produced by data analysis tools have a nice, clean academic look
to them with simple borders and clear labels. To use a table like this in a paper or presentation, you

This is a rule of thumb, not a law of political analysis. If you're reporting very small numbers, two decimal places may be
insufficient; it’s good to report at least one nonzero value.

"There are special table design tools in Excel that work on cell ranges specifically designated as “tables” in Excel. You can define
a range of cells as a table by selecting the range and then clicking | Insert » Table|. Once you've defined a table, you can use the
table design tools on it.
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only need to do some fine-tuning (see Figure 1-10). First, we’ll reduce the number of decimal places
on calculated values by selecting those cells (hold the Cirl key down to select nonadjacent cells),
right-clicking, and selecting the Formart Cells . . . option. In the Format Cells dialog, we choose the
Number category and set decimal places to 2. This rounds the skewness values to 0.00 so we can
adjust that cell to show four decimal places; we sce at least one nonzero digit there. We could make
further edits in Excel, but we can also make edits in the word-processing document (e.g., Word) or
presentation slide where we insert this table. To copy a range of worksheet cells to your computer’s
clipboard to paste into another document, simply select the range you want to copy, righe-click,
and select the “Copy” option. Once we put this table in context, we can delete rows of unnecessary
descriptive statistics, give the table a title, and line up the decimal points. Our final product appears
in Figure 1-13."

FIGURE1-13 @ Formatting a Table of Descriptive Statistics

S —
S7EF 7 SELECT TABLE CELLS
THAT CONTAIN STATISTICS.
(HOLD POWN CTRL KEY TO S7EF Z RIGHT-CLICK SELECTION
iELECT NON-ADJACENT CELLS.) AND CHOOSE FORMAT CELLS...
X cu -
pres_party_net_house . Format Cells 7 X
[ Paste Options: Number  Alignment  Font  Border Fill  Protection
- AE Category:
Mean -29.0435 A =
Standard Error 5.065764 D Smantons RN | | 209
Median -28 ‘: . e Betuiphcn |2 I3
. Time [0 wse 1000 Separator ()

i 2 e | egtne s
Standard Deviation o o Scentitc

& Quick Anal
Sample Variance 590.2253 e Som — B

i | '~ 3. IN FORMAT CELL
Kurtosis graris o= DIALOG, CHOOSE CATEGORY:
Skewness 0.000211 i N"N"f"'“‘"' NUMBER AND REDUCE # OF
jew Note MAL PLACES DISPLAYED *
Range 81 X3 Delete Comment VE?' S .
Minimum -72 o 2 P, <
B ck From Drop-dow] | NUMDEr is sed for general display o numbers. Curiéagyand Accounting ofter specaized

Maximum 9 —— formatting for monetary value,
Sum -668 @
Count 23 =

* EXTRA DECIMAL PLACES ARE STILL
SAVED, JUST NOT DISPLAYED.

S7EF 4 COPY THE TABLE AND PASTE IT
INTO A WORD PROCESSING PROGRAM...

Table. Net Change in House Seats for
President’s Party in Midterm Elections, S7Z7 5 FORMAT THE TABLE
1930-2018 FOR CLARITY AN GOOD USE
OF SPACE. ACAEMIC-STYLE
escriptive Statistic o TABLES LOOK CLEAN AND
Descriptive Statistic Value G
Mean -29.04
Median -28 ** FIND A RECENTLY PUBLISHED
Standard Deviation 24.29 :%&%?A%mrﬁw
Minimum =72
Maximum 9

In this book, we'll show some tables and charts in the Excel default style to make it easier to follow our
examples, but we suggest using academic-style tables and figures when you report your results.

1.8 GETTING HELP

To view the formal how-to manual for any Excel procedure, you can click the “Help” button from
the GUI window that executes that procedure. For example, if you want to see detailed instruc-
tions on the COUNTIF function used earlier to generate descriptive statistics in addition to those

""Whether a row is necessary depends on how the table is used. Some of the descriptive statistics in the Excel table can be easily
derived from other statistics. For example, if you report the minimum and maximum values, you don’t need to report the range.
The squared value of standard deviation is the sample variance.
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reported by the descriptive statistics tool, you could click the Help button on that function’s dialog
(see Figure 1-14). Excel retrieves the technical manual information from Microsoft.com and displays
it in a web browser. This help file includes a tutorial video, examples, solutions to common problems,
and best practices (not all visible in the Figure 1-14 screenshot). To search all Excel help files, click

Help » Help| and enter your search terms (see Figure 1-15).

FIGURE1-14 @ Getting Help with Excel Functions

? X

Function Arguments

COUNTIF

Range |net_house_seats = (‘pres_party_net_house’;-52,9;-72,45;

*
Criteria | *>01 2] = o
=3

Counts the number of cells within a range that meet the given condition.

Criteria is the condition in the form of a number, expression, or text that defines
which cells will be counted.

Formula result = 3 ¥ Microsoft | Support e oo Toox Owas Koot b £
T o Co o e T
Help on this functian
- COUNTIF function
-
\ functi

CLICK THE HELP ON ks ot samle, o count e mber o taes Pk Hmeo o SRR csome | Hove the expets st
THIS FUNCTION LINK o o
ON ANY FUNCTION In its simplest form, COUNTIF says: [—

ARGUMENTS PIALOG
FOR EXPLANATIONS

For example:

= =COUNTIF(Where do you want to look?, What do you want talookfor?)

AND EXAMPLES.

London)

® =COUNTIFA

® =COUN

Syntax v

TO SEARCH FOR EXCEL Help "
HELP FILES, CLICK HELP > ;\ 2| Hel v X
HELP ANT ENTER YOLR O P2EON =2 &
SEARCH TERMS. Help Contact Feedback Show What's 0
Iy Support Training New
Help ~

v Get started
2 Collaborate

B Formulas & functions

Microsoft Excel is one of the most widely used programs in the world. It should come as no sur-
prise, then, that you can find help with Excel functions, shortcuts, data entry, and management
tools on many different websites. We've compiled Excel tips and tutorial videos for every chapter
in this book. Just point a smartphone camera at the chapter’s QR code to access supporting online
resources. If you learn how to use a function like COUNTIE, try searching “how to excel countif”
on YouTube. There are hundreds of informative webpages and tutorial videos on just about every
one of Excel’s functions (see Figure 1-16).
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FIGURE 1-16 @ Excel Function Tutorial Videos

S7EF 1. GO TO
YOUTUBE.COM AND ENTER
YOUR SEARCH TERMS.*

S7EF Z YOUTUBE RETURNS
A LIST OF VIDEOS. USE THE
FILTER TO FIND SHORT (OR
LONG) VIPEOS. IF THE
RESULTS AREN'T HELPFLL,
ADJIUST THE SEARCH
TERMS YOU USED IN STEP 1.

Excel COUNTIF 211

Excel COUNTIFS 4.0

F SUMIFS <
COUNTIFS

-—
)

® }:-o_— =
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How to use the COUNTIF function in Excel
TechOnThebNet - 61K views - 1 year ago

Leam how to use the COUNTIF function in Microsoft Excel. This tutorial demonstrates
how 1 use Excel COUNTIF with an easy to

o

How to use the COUNTIFS function in Excel
TechOnTheMNet - S6K views - 8 months ag0

Leam how to use the COUNTIF function in Microsoft Excel. This tutonal demonstrates
how 1o use Excel COUNTIF to court cells

The COUNTIF Function in MS Excel
nfoCentarLive - 910K views - 12 years ago
Shows you how 1o use the COUNTIF function in Microsoft Excel

Mix - How to use the COUNTIF function in Excel
YouTube

How 10 use the COUNTIF function in Excel - 211
How 10 use the SUMIF function in Excel - 234

Excel SUMIFS (better version of SUMIF), COUNTIFS &
AVERAGEIFS (Multiple Criteria)
Leda Gharani © 638K views - 3 years ago

Quickly lear how SUMFS & COUNTIFS formulas work - and why they are better than
SUMF & COUNTIF formudas. Dowrioad the

How to use COUNTIF and COUNTIFS in Microsoft Excel
Kevin Statvert - 15K views - S months a0

Leam how to use COUNTIF and COUNTIFS 10 count the number of cells that meeta
criterion or mustiple conditions: for example,

«

* YOU DON'T HAVE TO
LIMIT YOURSELF TO
YOUTUBE TUTORIAL
VIPEOS. EXCEL |5 ONE
OF THE MOST WIPELY
USED PROGRAMS IN
THE WORLD.

Because there are excellent resources to help you learn how to use any Excel function, we encourage
you to keep the big picture in mind and not sweat the details of every function. As you learn to use
Excel for political analysis, organize your workbooks using worksheets, define and use names to make
your work clearer, show functions on your worksheets, and communicate your results as clearly as
possible. Once you know what formula, function, ot tool to use, you can quickly learn how to use it.
The real challenge is learning what methods to use in different situations and properly interpreting

the results.
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CHAPTER 1 EXERCISES
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Name:

E-mail:

1.

Date:

Section:

In Section 1.1, we discussed the structure of Excel
workbooks and encouraged you to use worksheets to keep
your analysis organized. In this exercise, you navigate the
States Workbook to find information about an observation
in the dataset.

A. Open the States Workbook. Go to the Data worksheet.

What numeric value does the first state (Alabama,
sorted alphabetically) have on the gunlaw_rank
variable? . What numeric value does the state
have on the Gun_rank11 variable?

B. Based on the values you reported in part A, are gun
control laws in Alabama more restrictive or less
restrictive than the laws in most states? Consult the
Variable Descriptions worksheet as necessary. Explain
your answer.

You will use cell references to execute Excel functionsand
data analysis tools throughout this book. It’s important
that you understand how to use cell references.'* The
following figure shows some numeric values on an Excel
worksheet. Replicate these entries on your own worksheet
and use Excel functions to answer these questions.

4 A ] | /ANF D | E
1| o 3 10 18 15
2| 6 19 7 9 1
3| s 15 20 9 3
4| n 20 1 15 19
5/ 12 12 6 10 2

A. What’s the value of =LN(D3)?

B. "What's the value of =SUM(A1:A4)?

C. What's the value of =MIN(C3:E5)?

D. What's the value of =AVERAGE(A3:E3)?

12See Section 1.1 for a discussion of cell references.

3You can read about formulas, functions, and tools in Section 1.3.

get with functions like this.

E. Write a function statement (like those you see in parts
A-D of this question) that gives the mean of columns
Band D.

F. What is the mean of columns B and D?

3. What'’s the difference between Excel formulas, functions,

and data analysis tools? In youranswer, please provide a
specific example of each."”

The following figure shows some numeric values on an
Excel worksheet. Replicate these values on your own
worksheet. For this exercise, you will apply and discuss an
Excel function that may be unfamiliar to you. This exercise
is meant to improve your understanding of the syntax of
Excel functions. Use Excel to answer these questions.!

4 A | B [ ¢
1| -4 25 25
2| 24 14 4
3| 1 20 15
4| 20 16 10
5| 25 3 20

A. What’s the value of the following function statement?

=AVERAGEIFS(C1:C5, Al:A5, ">0", B1:B5, "<15")

B. What cell values are being averaged to produce the
result you report in part A? Specify these cells using
their row numbers and column letters.

C. Lets switch up some function arguments. What's the
value of the following function statement?

= AVERAGEIFS(B1:B5, C1:C5, ">0", A1:A5, "<15")

1Refer to Section 1.3 for a discussion of function syntax and arguments. If you need assistance with the AVERAGEIFS function, Section 1.8 shows you how to help
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D. What cell values are being averaged to produce
the result you report in part C? Specify these cells
using their row numbers and column letters.

E. The AVERAGEIES function calls above have five
arguments: average_range, criteria_rangel, criterial,
criteria_range2, and criteria2. Complete the following table
to get a better understanding of Excel function syntax.

m Value in Part A Value in PartC Brief Description

average_range GIEES
criteria_rangel

criterial

criteria_range?2

criteria2

B1:B5

5.

To do political analysis with Excel, you'll need to activate

Excel’s Data Analysis ToolPak. We also recommend that you

activate the Solver add-in and download/install the Real
Statistics add-in."”

A. When you activate the Data Analysis ToolPak, the

“Data Analysis” button appears in which section of the

Excel ribbon?

B. When you activate the Solver, the “Solver”
button appears in which section of the Excel ribbon?

C. When you download and install the Real Statistics
add-in, the button for the Real Statistics

add-in tools appears in which section of the
Excel ribbon?

D. Apply the correlation tool in the Data Analysis ToolPak
to the table of values from Exercise 4. The input range
should be cells $A$1:$C$5. The data are grouped
by columns, they do not have labels in the first row,
and the output range should be an open space on
your worksheet.' Fill in the following table using the
output from this tool (you can round the results to two
decimal places). Don't worry about what these numbers
mean. The purpose of this exercise is to practice using a
data analysis tool.

I I Y S N Y S

Column 1 1.00
Column 2

Column 3

1.00
1.00

6. A political scientist wants to analyze civic culture in the

United States. Civic culture is an important concept
but is difficult to measure empirically. The researcher
could analyze some variables in the States Workbook’s
dataset.

A. Which variable records the number of years of social
studies that states require students to take to graduate
high school?

(fill in the variable’s name)

B. Which variable records the percentage of the voting
age population that turned out to vote in the most
recent federal election (for which data are available)?

(fill in the variable’s

name)

C. Which variable records the percentage of state
residents who frequently attend religious services?
(fill in the variable’s

name)

D. Which variable records the percentage of state
residents who do voluntary community service?
(fill in the variable’s

name)

Researchers often use numbers to represent variable values
instead of text. Using numbers simplifies datasets and
speeds up computations. However, when you work with a
dataset that uses numeric codes to represent variable values,
you have to figure out what the codes mean to make sense

See Section 1.2 for guidance on activating data analysis add-ins like the Data Analysis ToolPak, Solver, and Real Statistics.

1See Section 1.3 for further guidance on using a data analysis tool.
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of them. In this exercise, you'll figure out the meaning
of three different variables in the Debate Experiment
Workbook coded on a 1-7 scale.

A. What does the “pid” variable in this workbook’s
dataset measure? In addition to providing a written
p g
answer, please label the values on the 7-point scale

provided."”

O,
1

O O O O O
3 4 5 6 7

2O

B. What does the “ideology” variable in this workbook’s

dataset measure? In addition to providing a written

Basic Excel Table:

Chapter 1 m Using Excel for Data Analysis 21

answer, please label the values on the 7-point scale

provided.

© O, © O O O O
1 2 3 4 5 6 7
Excel’s data analysis tools do a decent job of formatting
results in tables. If you're practicing new skills or doing
some preliminary analysis, basic tables are fine since you're
the only one who needs to read them. However, when
you're sharing the results of some analysis with others, it’s
a good idea to format your results to make them clearer
and more attractive.'® To help you develop an eye for table
formatting, carefully compare both of the following tables.

Academic-Style Table:

t_h
gre_pary_het folse Table, Net Change in House Seats for
President’s Party in Midterm Elections,
Mean -29.0435 1930-2018
Standard Error 5.065764 Descriptive Statistic Value
Median -28 Mean -29.04
Mode 9 Median -28
Standard Deviation  24.29455 Standard Deviation 24.29
Sample Variance ~ 590.2253 Siliingur e
Maximum 9

Kurtosis <1.21398
Skewness 0.000211
Range 81
Minimum -72
Maximum 9
Sum -668
Count 23

Identify at least five differences between the basic table
and the academic-style table.

1.

g

9. A political scientist wants to study health outcomes in
countries around the world. To study the health—politics

relationship, the researcher could analyze some

variables in the World workbook’s dataset that

measure health in countries around the world. For each
variable, briefly describe what it measures in

your own words. To answer this question, use the Variable
Descriptions worksheet and examine the variable’s

values in the dataset.

A, ferdlity

VIf the variable descriptions in the Debate Experiment Workbook don’t tell you enough to answer this question, search the Internet for additional information on
seen-point party identification measures. This measure, along with the “ideology” measure covered in part B, is a classic political science variable.

"8See the discussion of formatting academic-style tables in Section 1.7.
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B. hiv_percent Excel resources. They can be websites, blogs, YouTube
channels, message boards, and so on. Try to find

resources that communicate information in a way that

makes sense to you.

C. infant_mortality A. Identify and describe one good Excel resource
that covers basic information, such as how to
format cell values, change worksheet colors, and
use the ribbon.

D. spendhealth Name:
URL:

Describe what makes it a good resource:

E. unnoncom

B. Identify and describe one good Excel resource that
covers specialized Excel functions, such as specialized
functions for processing text strings and doing text

10. Excel is one of the world’s most popular computer

programs. This book does not cover everything you analysis.
should know about Excel or all the things you can do Name:
with it. If you're looking for basic information about URL:

the program or specialized information about an Excel
function not discussed in this book, there are many
Excel resources on the Internet. For this exercise,
conduct some independent research to identify good

Describe what makes it a good resource:
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