
Stat 203

Wk 2 – Hr 3, Jan 11 2017.

- Standard deviation and variance.

- Introduction to SPSS

- Additional notes on finding quartiles

(optional) finding quartiles and the median from ordinal data.



That’s what measures of spread like the interquartile range
(IQR) are for.

They help us measure how uncertain we are about our central
values.

IQR is intuitive, works for a wide range of distributions, and has
the 1.5xIQR rule for finding outliers.

But it’s tied to the median and related measures like the
quartiles.



A spread measure based on the mean is the standard
deviation.

To deviate means the stray from the norm.

A standard deviation is the typical amount strayed from the
mean.





When the distribution looks kind of like this…

about ⅔ of the distribution is within 1 sd of the mean 

about 95% is within 2 sd of the mean

about 99% is within 3 sd of the mean



Example: Grade 5 Reading Scores have a

mean of 120 and a standard deviation (sd) of 25.

120 + 1sd = 145
120 – 1sd = 95
So about 2/3 of the grade 5s have a reading score between
95 and 145.



Example: Grade 5 Reading Scores have a mean of 120 and a standard 
deviation (sd) of 25.

120 + 2sd = 120 + 2(25) = 170
120 – 2sd = 120 – 2(25) = 70
So about 95% of the grade 5s have a reading score between 70 and 
170.



Another way to determine outliers when using the mean and 
standard deviation is the 3 standard deviation rule.

Anything three standard deviations below or above the mean is an 
outlier.

.



With the reading scores, anything below 120 – 3(15) = 75
or above 120 + 3(15) = 165 is an outlier.

Like the mean and standard deviation, this outlier measure is
only appropriate for symmetric data.





The variance is the average squared difference between a 
value and the mean.

The standard deviation is the square root of the variance.

We won't be using the 
variance, but I will be referring 
to it to explain some concepts 
in the future.



Pop quiz:
Which of the following standard deviations is/are 
impossible?

40

7 potatoes

-4

Hint: The standard deviation is the square root of the 
variance.



Answer: -4 is impossible.

Standard deviation is the (positive) square root of the variance.
It doesn’t make sense for the typical distance from the mean 
to be a negative number.

7 potatoes is a fine standard deviation if the variable is 
number of potatoes. (for interest, the variance would be 
measured in

potatoes2 )



About SPSS and about R

SPSS (Statistical Package for Social Sciences) is the standard of 
the Sociology, Anthropology and Criminology departments.

It's a point-and-click interface like Excel and JMP.

It has IBM's support and certification program.

It has a new version every year, but for basic work, it's identical.
Costs are based on subscription (About $60/6 months for 
students)

Everything you need for this course has been set up here!

http://www.sfu.ca/~jackd/SPSS/SPSS_19_Stat203_Guide.pdf

http://www.sfu.ca/~jackd/SPSS/SPSS_19_Stat203_Guide.pdf


About SPSS and about R
R (Just R) is the standard of the physical and mathematical 
sciences.

It's open source, and is free to download and use.

It's code-based, but the code can be copy/pasted.

It's typically more work to make graphics that look decent than 
in SPSS.

Code to copy/paste is also available for assignments.

Assignments can be done in either SPSS or R.



SPSS (This is SPSS 19, but should apply to any SPSS 10 or later).

Variable View:

- When you start SPSS and close the wizard that pops up, you have 
the data view screen.



SPSS Example Run-Through

- It helps to know what your variables are, so go to variable view
by using the tab in the lower left of the window. 



- Using the first column, name the first variable “Country”, the 
second “AvgLife”, the third “GovType”. 



- Countries and government types are not numbers, so click
on the second entry, in each of those and change it from 
“Numeric” to “String”.

- Country names and governments can be pretty long, so 
change the Width of those two variables from 8 to 20.



- Variable names can’t have spaces, but labels can. You may want to 
leave more descriptive names here like “Average Life Expectancy” or
“Government Type”.

- Finally, the measure of the string categories (Country and GovType) 
should be nominal, and “AvgLife” should be Scale, which is another 
word for interval data.

       -Now go back to data view using the tabs in the lower left again.



- Enter data by clicking on a cell and typing. You can move from cell to
cell quickly with the arrow keys, or by pressing enter to go down a 
line, or tab to go right one column.



Inputting Data from a File

- To load a file, in the upper left go to File Open  Data, or 
use the yellow folder icon just below that and load a .sav file 
(available on webpage as needed).



Get the Mean, Median, Skew

- Most of the information SPSS gives us will come from Analyze in the
top menu bar (Fig. 5).



- To get the mean, median or skew, go to 
- Analyze  Descriptive statistics  Frequencies
- In the pop-up that appears, uncheck ‘Display Frequency Tables’.
- Select all the variables you’re interested in and move them to the 

right by dragging or using the  button in the middle.



- Click on “Statistics” in the upper right of this pop-up window, and a 
second pop-up window will open.

- Check “Mean”, “Median” (upper right), and “Skewness” (lower 
right), then click “Continue” in the lower left. to close this pop-up. 
Click “OK” in the pop-up with the variables listed.



-  A results window should open, giving you the mean, median, and 
skew of our three variables.



Get a Histogram

- Go back to Analyze  Descriptive Statistics  Frequencies
- Click on “Charts”, on the right end of the pop-up.
- Choose the “Histograms:” radio button and click Continue, then OK.





Saving to Word

- For assignments, you will want to write about your 
findings. You can copy/paste graphs and tables into word 
by right clicking on one and choosing copy, and then 
pasting it directly into a word document the same way. 



Additional Notes on Quartiles

- A median is the value that’s bigger than half 
of the data

- A lower quartile (Q1) is bigger than one 
quarter of the data

- An upper quartile (Q3) is bigger than three 
quarters of the data.



- Example: {0, 1, 2, 4, 5, 5, 7, 10, 10, 12, 13, 17, 39}
- There are 13 values 

Q1, or the Lower Quartile, is the ¼ * (13 + 1)th  value. 

 ¼ * 14 = 3.5, 

Q1 =  the middle of the 3rd and 4th value 

Q1 = 3



- Example: {0, 1, 2, 4, 5, 5, 7, 10, 10, 12, 13, 17, 39}
- There are 13 values 

Q2, the Median, is the ½  * (13+1)th or 7th value. 

Median = 7.

Q3, the Upper Quartile, is the ¾ * (13+1)th or 10.5th value,

the middle of the 10th and 11th value,

Q3 = 12.5.



- Example: {-9, -2, 10,30, 50, 61, 122, 9999}
- There are 8 values

Q1 is ¼ * (8 + 1)th value, 

¼ * 9 = 2.25, which we’ll simplify to “between 2 and 3”

Q1 =  middle of 2nd and 3rd value.

Q1 = 4



- Example: {-9, -2, 10, 30,50, 61, 122, 9999}
- There are 8 values

Q3 is ¾ * (8 + 1)th value, 

¾ * 9 = 6.75, which we’ll simplify to “between 6 and 7”

Q1 =  middle of 6nd and 7rd value.

Q1 = 91.5



Quartile Miscellany

- For some data sets you might get quartiles that don’t fit 
halfway between two values.

- Example: If we had 16 data points, Q1 is the ¼*(16+1) = 
4.25th value, and Q3 is the ¾ * (16+1) = 12.75th values.

- For our sake, just treat these as if they were halfway 
between points to find the quartiles.

- SPSS doesn’t do this halfway simplification, so its quartile 
answers may be slightly different than yours.

- R's default is similar to the way SPSS does it.



Quartile Miscellany

- Chapter 2 in text mentions percentile ranks, as in the 90th 
percentile, the point that is bigger than 90% of the data. 

- This is just an extension of the quartiles, they’re low 
priority for us, but useful for illustration.

- Q1 is the 25th percentile, the median is the 50th percentile, 
and Q3 is the 75th percentile.

- !!!!!!!: Order matters! To get the median or quartiles, the 
data first has to be IN ORDER FROM SMALLEST TO 
LARGEST.



Five-Number Summary

- The five-number summary gives information about the 
whole distribution.

- The five numbers are the Minimum, Lower Quartile, 
Median, Upper Quartile, and Maximum.

- They could also be called Q0, Q1, Q2, Q3, and Q4.



- A quarter of the data is between each number in the five 
number summary (five numbers, so four spaces between 
numbers)

- For the values {0, 1, 2, 4, 5, 5, 7, 10, 10, 12, 13, 17, 39}, 

the five number summary is: 0  3  7  12.5 39.

- For the values {-9, -2, 10, 30,50, 61, 122, 9999}, the  five 
number summary -9  4  40  91.5  9999 



Additional question (for interest, advanced) 
If the distribution is symmetric and the data is interval, then 
the best measure of variability is:

a) Interquartile range
b) Standard Deviation

Hint: What is the default central measure? Which measure 
above is based on that?



Question:

If the data is ordinal, then which measure of variability/spread
is not possible (without extra assumptions):

 a) Interquartile range
 b) Standard Deviation

Hint: The standard deviation is based on the mean. Do ordinals
have means?



Answer:

Standard deviation is impossible for ordinal data because you
can’t get the mean of ordinal data usually.

To get the mean for ordinal data, you need to treat it like 
interval data, that means assuming that the categories are
evenly spaced



Getting the median and quartiles of ordinal data.

Consider the following set of data:

Chess Skill                 Frequency Relative Frequency

Never Played 7 0.35

Novice 5 0.25

Intermediate 3 0.15

Expert 4 0..20

Professional 2 0.10

There are a total of n=20 observations.



First, consider:

The 1st, 2nd, ... , 7th values are all “Never Played”
The 8th, 9th, 10th, 11th, and 12th values are all “Novice”... so on.
We can describe all this as the CUMULATIVE FREQUENCY

Chess Skill                 Frequency CUMULATIVE FREQ. Relative Frequency

Never Played 7 7 0.35

Novice 5 12 0.25

Intermediate 4 16 0.20

Expert 2 18 0.15

Professional 2 20 0.10



Since there are 20 observations, the middle values are the 10th 
and 11th smallest values.

Both of these are 'Novice', so the median is 'Novice'.

The LOWER quartile is between the 5th and 6th LOWEST values, 
so Q1 is 'Never Played'

The UPPER quartile is between the 5th and 6th HIGHEST values, 
so Q3 is 'Intermediate'

The IQR is the difference between 'never played' and 
'intermediate', which is simply written '2 categories'.


