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Statistics 312 – Dr. Uebersax

02  Variable Types and Levels of Measurement (updated)

MLK holiday on Monday

Student Research Project on Statistics preparation: http://goo.gl/UeoRrU
1. Basic Variable Types
Definitions

Data are the result of taking measurements or making observations on variables.
Case (or Object, Unit).  An individual person, thing, or event about whom or which we have data.
Subject.  A human case (also called a participant, or, in survey research, a respondent).
Categorical (or Qualitative Variables). Values that consist of non-numerical information -- the data values consist of classes, categories, or presence/absence of a characteristic.

Numerical (or Quantitative Variables. Values constitute numerical information --the data values are numbers.  Numerical variables can be further classified as:

Discrete Variable. If the possible data values of numerical data are isolated points, i.e., there are gaps between the possible values, the data is discrete. (example:  counts; rate on a scale of 1 to 10)

Continuous Variable. If the possible data values of numerical data consist of all numbers within an interval, i.e., there are no gaps between the possible values, the data is continuous (example: diameter of a pipe)
2. Levels of Measurement
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· Nominal level measurement.  Merely classifies units into non-ordered categories.




Example:  Male/Female, eye color, car model




Nominal means 'name'




Categories are exclusive and exhaustive

· Ordinal level measurement.  Classifies units into ranks or ordered   categories. 

· Ordered categories: {none = 0, low=1, medium=2, high=3} 
· Ranks:  1st, 2nd, 3rd... place finishers in race

Note: the text doesn't mention the second kind of ordinal measurement (ranks); only the first kind (ordered categories) are categorical.  Rank data are somewhere in-between categorical and numerical data.
· Interval level measurement.  Differences are meaningful; (example: temperature °F). 

A fixed difference anywhere on the measurement scale always corresponds to the same difference on the trait being measured:

Example:  a one degree temperature (°F) difference always means the same thing.  The difference between 60°F and 61°F is the same as between 100°F and 101°F.

· Ratio level measurement.  Both differences and ratios are  meaningful; 



Example: temperature °Kelvin



Ratio of 4 to 2 lbs means same as 400 to 200 lbs (twice as heavy)




Like interval-level, but has a "0" point

Comment: Nominal and ordinal data can be coded into numbers, usually for computer analysis.  This does not make the data quantitative -- arithmetic cannot be performed on these numbers.

Possible Combinations of Variable Type and Level of Measurement

	Level of Measurement
	Variable Type

	
	Discrete 
	Continuous

	Nominal
	Y
	

	Ordinal
	Y
	

	Interval
	Y
	Y

	Ratio
	Y
	Y


Careful – Numerals Can Constitute Any Level of Measurement

	Nominal
	Ordinal
	Interval
(°F)
	Ratio
(K)

	Group = "1"
	1st place
	32
	0

	Group = "2"
	2nd place
	212
	100

	Group = "3"
	3rd place
	85
	157

	Group = "4"
	4th place
	47
	200


Some Special Cases
How much do you agree with this statement: "The President of the US is doing a good job?"

1. Disagree a lot

2. Disagree somewhat

3. Neither agree nor disagree

4. Agree somewhat

5. Agree a lot 

Only ordinal measurement (ordered response categories)

Visual Analog Scales   

Likert-type item
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Discrete Visual Analog Scales
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Other Visual Analog Scale Examples
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Class Exercise
2. A local bookstore is keeping a database of its customers to find out more about their spending habits and so that the store can start to make personal recommendations based on past purchases. Here are the first five rows of their database:

a) What does a row correspond to in this data table? How would you best describe its role: as a participant, subject, case, respondent, or experimental unit?
b) How many variables are measured on each row?
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4. Referring to the bookstore data table above: 

a) For each variable, would you describe it as primarily categorical, or quantitative? If quantitative, what are the units? If categorical, is it ordinal or simply nominal?
Homework (due tomorrow)
18. The Gallup Poll conducted a representative telephone survey of 1180 American voters. Among the reported results were the voter's region (Northeast, South, etc.), age, political party affiliation, whether the respondent owned any shares of stock, and their attitude (on a scale of 1 to 5) toward unions.
Name the variables and specify for each variable (1) whether it is quantitative or qualitative, (2) what the level of measurement is, and (3) whether it is discrete or continuous.

Remember to indicate the lecture number (02) on homework.
Resources:


Quantitative vs. Qualitative Data
http://www.youtube.com/watch?v=EcKrT_IegoU

