Basic Scales of Measurement
	
	
	
PROPERTIES
	

	Measurement 

Scale
	
Quantitative Order
	
Equal Units
	
Absolute Zero

	Nominal 

 (classification)

Ordinal

 (ranking)

Interval

Ratio
	
No


Yes


Yes


Yes
	
No


No


Yes


Yes


	
No


No


No


Yes


Definitions

1.
Nominal Scale: Consists of numbers or other symbols used simply to classify an object, person or characteristic.  Some common examples of nominal scales are (a) numbers on automobile license plates, (b) numbers on football jerseys, (c) ethnicity, (d) religion.

2.
Ordinal Scale: With an ordinal scale, objects in one category of the scale are not just different from the objects in other categories of that scale but they stand in some kind of relation to them, e.g. "greater than," "higher than," or "more difficult than."  Examples of ordinal scales are (a) system of grades in military services, e.g. Sergeant > Corporal > Private, (b) hardness of minerals, (c) "percentile rank" in a class.

3.
Interval Scale: An interval scale is one which provides equal intervals from an arbitrary origin.  It has all the characteristics of an ordinal scale, and in addition, the distances between any two numbers on that scale are known to be equal.  Example:  A's body temperature is 98.6 and B's body temperature is 102. Example:  The temperature in Phoenix is 80F and the temperature in Duluth is 20F. (Both scales have quantitative order and equal units of measurement.  They do not have an absolute zero).  We cannot say it is 4 times hotter in Phoenix than it is in Duluth.

4.
Ratio Scale: Is a scale which has all the characteristics of an interval scale and also a true zero point as its origin.  Example:  A lifts 100 pounds, B lifts 200 pounds. We can say B lifts twice as much as A.  Example:  The Kelvin scale is a ratio scale.  At -273 (Celsius) there is an absence of the property being measured.    


Statistical Notation
Summation notation

The Greek letter Σ is used to indicate the addition of a number of terms.  Symbol or symbols following such summation signs often have subscripts on them.  Below are examples of various summation formulas.
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The above example means that you are adding a set of numbers together.  The set of number consists of the values 
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.  The number beneath the Σ specifies that starting number in the sequence.  In the top equation, the summation will start with the first number in the batch.  In the bottom equation, the summation will start with the third number.  The number above the Σ tells you the ending number to include in the summation.  In the bottom equation, the summation will include the third number in the set, the fourth number, the fifth, number, the sixth number, and the seventh number.  The reason that the summation stops at the seventh number is because the subscript 7 was specified about the Σ.  Below is an example of a summation.
Here is a set of numbers:  1, 2, 4, 8, 16, 32, 64, 128.  Since there are 8 numbers in the set, there will be 8 X values (
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).  The first number in the set, which is 
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, is 1; the second number in the set, which is 
[image: image7.wmf]2

X

, is 2; the last number in the set, which is 
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 is 128.  Below are a few examples of summations that we might perform on the set of numbers.
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The above formula shows how to perform a summation on the difference between two sets of numbers.  Like the prior examples, the subscripts below and above the Σ tell you which numbers in the set to use in the summation.  To find the summation of the differences, you subtract the Y number from the corresponding X number, and then add up the differences.
Suppose you have two sets of numbers: an X set containing the numbers 2, 4, 6, and 8, and a Y set containing 1, 3, 5, and 7.  Here is how you would identify the numbers:
	X1
	2
	
	Y1
	1

	X2
	4
	
	Y 2
	3

	X3
	6
	
	Y 3
	5

	X4
	8
	
	Y 4
	7


The summation of the difference betweens the sets would be:
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[image: image11.wmf]
The formula listed above shows the sum of the squares of a set of numbers.  (Remember that the square of a number is the number multiplied by the number).  For example, suppose that a set of number consists of 3, 6, 8, 14, and 30.  The sum of the squares of these numbers is shown below.
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The formula shown above is similar to the sum of the squares of a set of numbers.  However, the above formula is used to determine the square of a sum.  To calculate the square of a sum, you sum the numbers in the set and then square the sum.  Below are examples for a set of number consisting of 1, 4, 7, 9, 12, and 14.
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The above formula shows what happens when you add a constant to each number in a set.  Below are examples of this type of summation, for a set of numbers containing 2, 4, 6, 8, and 10.
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The above formula shows what happens when you add a constant to the sum of a set of numbers.  What makes this formula different from the previous formula is that the constant is added to the sum of the numbers, rather than being added to each number.  Below are examples of this type of summation, for a set of numbers containing 2, 4, 6, 8, and 10.
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The above formula shows how to calculate a summation of frequency times a set of numbers.  To calculate this value, you multiple each number in the set times its frequency and then add up the products.  Below are examples of this type of summation for a set of numbers containing 1, 3, 5, and 7, and frequencies of 2, 4, 4, and 6.
	X1
	1
	
	f1
	2

	X2
	3
	
	f2
	4

	X3
	5
	
	f3
	4

	X4
	7
	
	f4
	6
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