
Check In

Are the following examples nominal, ordinal or interval data?

1 Marital status (married, divorced, widowed, single, partnered)

2 Hispanic or Latino heritage (yes or no)

3 Age (in actual number of years)

4 Education (none, grade school only, high school, some college,
bachelors, masters)

5 Does religion provide guidance (some, quite a bit, a great
deal)

6 View about the death penalty (approve strongly, approve,
disprove, disprove strongly, D/K)

7 Does the Democratic candidate make you happy? (yes or no)

8 A feeling thermometer rating Obama from 0(negative) to
100(positive)



Levels of Measurement

What does the data look like?

Nominal: data are measured by differences in category

There is no ranking to the categories

Ordinal: data are measured by differences in category and for
which rank ordering of categories makes sense

Interval: data are measured in rank ordered categories where
the difference between categories is uniform

We can answer, different by how much



Levels of Measurement

What does the data look like?

Nominal: data are measured by differences in category

There is no ranking to the categories

Ordinal: data are measured by differences in category and for
which rank ordering of categories makes sense

Interval: data are measured in rank ordered categories where
the difference between categories is uniform

We can answer, different by how much

Why do we care what type of data we have? The type of data
we have determines what statistics we calculate and what
graphs we create.



Nominal and Ordinal Data

Martial Status: (1-Married, 2-Divorced, 3-Separated, 4-Widowed,
5-Never Married, 6-Partnered)

I want to calculate a measure of central tendency, so I use
summarize to get the mean.

How can I interpret the mean? How can I interpret the standard
deviation?



Nominal and Ordinal Data

Martial Status: (1-Married, 2-Divorced, 3-Separated, 4-Widowed,
5-Never Married, 6-Partnered)

I want to calculate a measure of central tendency, so I use
summarize to get the mean.

How can I interpret the mean? How can I interpret the standard
deviation? What is wrong with this picture?



Nominal and Ordinal Data

For nominal data I have to use the mode and describe the
categories.

For ordinal data I have to use the median or mode and the range.



Continuous Data

Feeling thermometer rating for George W. Bush: All values from
0-100

I want to calculate a measure of central tendency, so I use
summarize to get the mean.

How can I interpret the mean? How can I interpret the standard
deviation?



Continuous Data

For continuous data, I can use the mean, median, and mode. I
can also use the range and standard deviation.



Graphing Data

While summary statistics (mean, median, mode, range, standard
deviation) give us insight into what a variable looks like, we also
want to visualize the relationship between variables.

Graphs provide us with a visual way to access the relationship
between two variables we are about.

We will be working mainly with two types of graphs: bar graphs
and scatterplots.



Bar Graphs

Bar graphs compare a sample statistic across different categories.

The Y-axis represents the DV and the X-axis represents different
categories of the IV. Each column is a category.



Scatterplots

Scatterplots compare the values of two variables.

The Y-axis represents all the values of the DV. The X-axis
represents all the values of the IV. Each dot is a unit of
observation.



Matching Graphs to Measurement

But the type of graph we can use depends on our data!

IV: Martial Status (1-Married, 2-Divorced, 3-Separated,
4-Widowed, 5-Never Married, 6-Partnered)
DV: Feeling thermometer rating for George W. Bush (0-100)

What is wrong with this picture?
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Nominal/Ordinal IVs Use Bar Graphs

For a nominal or ordinal IV and a continuous DV create a bar graph

Code: graph bar (mean) v15, over(v60)
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Matching Graphs to Measurement

What if I wanted to use a bar graph to compare two continuous
variables?

IV: Feeling thermometer rating for the Republican Party
(0-100)
DV: Feeling thermometer rating for George W. Bush (0-100)

What is wrong with this picture?
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Continuous IVs Use Scatterplots

For a continuous IV and a continuous DV use a scatterplot

Code: scatter v15 v19
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Matching tests to measurement

If we are working with a nominal DV and a nominal IV, we have
two choices:

Difference of proportions (2 groups, nominal DV)

Chi-square test (2+ groups, nominal DV)



Chi-Squared Test

The relationship between two nominal variables can be represented
in a cross tabulation table

We want to know if the differences across our IV categories causes
changes in our DV. But we still only get one sample, so we have to
make sure our results aren’t due to random luck.



Chi-Square

We can test our hypothesis about nominal association with a
chi-square test (χ2)

H0: All subcategories of the IV are proportionally equal. The
difference in proportions between categories is equal to 0.

H1: Subcategories of the IV are not proportionally equal. The
difference in proportions between categories is greater than 0.

χ2 = Σk
k=1

(fO − fe)2

fe

K = the number of table cells
fO=frequencies observed in each category
fe=frequencies expected in each category if the variables were
statistically independent



Chi-Square

But how do we get fe?

Row TotalxColumn Total

Total N

Now what do we do with χ2?

If χ2 is high enough, we can reject the null hypothesis that
the sample was drawn from a population where the IV and
DV are statistically independent

How do we determine what is high enough?

Using degrees of freedom (Rows-1)x(Columns-1), we can use
the χ2 table to determine our critical value



Chi-Square Table



An Example

H1: Younger students are more likely to get in trouble at school
than older students.

Step 1: Rewrite the table with each combination of IV and DV (If
there are 6 cells, there should be 6 rows). Copy down the observed
count from each cell.



Returning to the example

Step 2: Calculate expected values using the column and row totals
from the original table

Row TotalxColumn Total

Total N



Returning to the example

Step 3: Subtract the expected value from the observed value

Step 4: To get rid of the negative sign, square each difference.

Step 5: To standardize, divide each cell by the expected value.

Step 6: Add up all of the standardized differences from step 5.



Returning to the example

Step 7: Degrees of freedom: (Rows-1)x(Columns-1)

(2 − 1)x(3 − 1) = 2

Step 8: Use the χ2 table to find the critical value = 5.99

Step 9: Can we confirm or reject our hypothesis?

Our χ2 value of 11.69 > 5.99. We can reject our null hypothesis
with 95% confidence. The relationship between grade and trouble is
significant. Elementary, middle and high schoolers are
proportionately different in their propensity for trouble.



Quick Note

Does the order of the columns matter?

NO! Switching the order of columns will not alter the chi-squared
statistics as these are nominal measures of association. No order
can be specified, thus order cannot affect the statistical value.


