LSP 121

Annotated Lecture Notes for Statistics and SPSS
Introduction

We will spend one week on an introduction to basic statistics, also known as descriptive statistics.  To help us calculate these descriptive statistics, we will use the software package SPSS (more on that later).  First, let’s introduce some basic terms:

· Mean (average) – the sum of all the values divided by the number of values.  The mean is easy to calculate but can be thrown off by very low or very high scores (outliers).
· Median – the middle score when all the values are in sorted order.  If there are an odd number of scores, simply take the middle value.  If there is an even number of scores, then take the mean of the two middle values.
· Range – difference between the maximum and minimum values in the data set
· Lower quartile – or first quartile, it is the median of the data values in the lower half of a data set
· Middle quartile – or second quartile, this is the overall median
· Upper quartile – or third quartile, it is the median of the data values in the upper half of a data set
· Quartiles may help in seeing the variation in a data set

For example (bank waiting times):
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Notice that the median is the score exactly in the middle (of the sorted scores).  The lower quartile is in the middle of the first half of the scores, and the upper quartile is in the middle of the second half of the scores.  Which of the two banks has a “wider spread” or wider variation of waiting times?
On some occasions, someone may ask you for the five number summary of a data set.  The five number summary consists of:
· The minimum value
· The lower quartile (first quartile)
· The median (second quartile)
· The upper quartile (third quartile)
· The maximum value
In SPSS, first quartile is 25th percentile, second quartile is 50th percentile, and third quartile is 75th percentile
Quartiles (or percentiles) are OK for characterizing data, but standard deviation is preferred by statisticians.  The standard deviation is a measure of how far data values are spread around the mean of a data set.  It can be calculated as follows:
Std dev = sqrt(sum of (deviations from the mean)2 / total number of data values – 1)
Don’t calculate by hand, use SPSS (which we’ll do in a few minutes)
If you don’t have a computer and want to do a quick estimate of the standard deviation, you can divide the range by 4.
Watch for outliers.  They can ruin your range estimate
What precisely is an outlier?  An outlier is two or more standard deviations from the mean (plus OR minus).
Go back to Big Bank / Best Bank example:
· Big Bank: range = 6.9
· Standard deviation estimate: 6.9 / 4 = 1.7
· Actual standard deviation: 1.96
· Big Bank mean: 7.2
· Best Bank: range = 1.2
· Standard deviation estimate: 1.2 / 4 = 0.3
· Actual standard deviation: 0.44
· Best Bank mean: 6.7
Are there any outliers?  Let’s look at Big Bank.  The mean + 2 x standard deviation is 7.2 + 2 x 1.96 which equals 11.12, while the mean – 2 x standard deviation is 7.2 – 2 x 1.96 which equals 3.28.  Are there any values from the Big Bank data set greater than 11.12, or less than 3.28?  There are none.
Big Bank:    4.1   5.2   5.6   6.2   6.7   7.2   7.7   7.7   8.5   9.3   11.0

Best Bank:  6.6   6.7   6.7   6.9   7.1   7.2   7.3   7.4   7.7   7.8   7.8

A histogram is a chart similar to a dotplot created by defining a set of bins and counting how many data points lie in each bin.  Bars are drawn with height proportional to the number of data points in each bin.  SPSS is very good at drawing histograms.  
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SPSS
SPSS (Statistics Package for the Social Sciences) is a software package used for conducting statistical analyses, manipulating data, and generating tables and graphs that summarize data.  Statistical analyses include basic descriptive statistics, such as averages and frequencies, to advanced inferential statistics, such as regression, analysis of variance, and factor analysis.  

SPSS for Windows consists of five different windows, each of which is associated with a particular SPSS file type.  We will examine two of these windows: the Data Editor and the Output Viewer.

The Data Editor

The Data Editor window displays the contents of the working dataset.  It is arranged in a spreadsheet format that contains variables in columns and cases in rows.  Notice how there are two tabs at the bottom of the window: Data View, and Variable View.
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The Data View tab lets you examine the data, much like it appears in an Excel spreadsheet.  The Variable View tab allows you to examine information about the dataset that is stored with the dataset.  

To import an Excel spreadsheet into SPSS, perform the following:  

Copy the file AgeAtInauguration.xls (from the QRC website) to the folder My Documents or to the Desktop (whichever is allowed).
Then, go to Start -> Statistical Applications -> SPSS for Windows -> SPSS 19.0 (or whatever the latest version is) for Windows.  (Note: Depending on which lab you are in, SPSS may be in a different location.  Check with your instructor.)

Then wait for SPSS to load.  This could take several seconds.
In SPSS, click on File / Open / Data, and select your file AgeAtInauguration.xls.  (You may have to change “Files of type:” to either Excel or All Files.)  It might be easier if you uncheck the box “Read variable names from the first row of data”.
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Once the data is loaded, click on the Variable View tab near the bottom of the screen.  Do you have a variable named V3?  If so, you need to change its type to numeric.  You could even rename V3 and the other variables to more useful variable names.  Once this is done, click on the Data View tab near the bottom of the screen.  

SPSS doesn’t always like Excel labels.  In Data View, delete any rows at the top (or bottom) of the table that are either blank or don’t contain useful data.

Now at the top of the screen click on Analyze / Descriptive Statistics / Frequencies.  You should see the Frequencies window, which looks something like this:
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Move the variable V3 (or whatever you changed V3’s name to) to the box on the right side.  

Then click on Statistics and make sure the following are selected:


Mean


Median

Standard Deviation


Range


Minimum


Maximum

Click the Continue button to leave this window and then click the OK button in the Frequencies window. 

Output Viewer

This should automatically open the Output Viewer with the results you selected and should look something like the following:
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Click on the first box Labeled Statistics V3 (or whatever you named it from above) and copy this window into your Word document.  You don’t need to copy the second box with all the Frequencies.
Pivot Tables and Crosstabs
Let’s say you have just performed a survey. One of the questions you ask is, what type of home computer Internet connection do you have? Answers can be: none, dial-up, dsl, cable, other, not sure.
Let’s say the data collected looks like the following:

Respondent ID
Cable Type

    11111

    no

    11112

    ds

    11113

    cm

    11114

    dk

    11115

    du

    11116

    du

Where no = none; ds = dsl; cm = cable modem; du = dial up; dk = don’t know; ot = other

You can use SPSS to count the occurrences of data items, just like a pivot table.  Open a new SPSS workbook and enter your data into SPSS.  Click on Analyze / Descriptive Statistics / Frequencies and move the variable that you want to count from the left box to the right box.  Make sure Display Frequencies Table is checked and then Run the pivot table.
Crosstabs are an extension of pivot tables.  Essentially, they are a two-dimensional pivot table.  Let’s say you have asked a number of students: How many schools did you apply to?  You get results something like the following (in a spreadsheet):
Respondent ID
Sex
Number Schools


1

F

2


2

M

6


3

F

1


4

F

4


5

M

9


6

M

10


7

F

3


8

F

2


9

F

7


10

M

5

Now open SPSS and enter the above data in SPSS.  Don’t enter the labels “Respondent ID”, “Sex”, and “Number Schools” (but do change the variable names and make sure Number Schools is numeric).  
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Then pull down the menu Analyze and click on Descriptive Statistics, then Crosstabs.
What variable do you want in the row?  The column?  When ready, click OK to perform the crosstab.
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Your output should look like the following:
	NumberSchools * Sex Crosstabulation

	Count

	
	Sex
	Total

	
	F
	M
	

	NumberSchools
	1
	1
	0
	1

	
	2
	2
	0
	2

	
	3
	1
	0
	1

	
	4
	1
	0
	1

	
	5
	0
	1
	1

	
	6
	0
	1
	1

	
	7
	1
	0
	1

	
	9
	0
	1
	1

	
	10
	0
	1
	1

	Total
	6
	4
	10


8

