Coefficient of Variation:

It is often difficult to use our standard deviation formula to compare measurements from different populations.  Due to this fact, statisticians produced the coefficient of variation.  The coefficient of variation expresses the standard deviation as a percentage of what is being measured relative to the sample or population mean.

If x bar and s represent the sample mean and the sample standard deviation, then the coefficient of variation (CV) is defined to be:

                  CV =    s    ∙ 100

                                        x bar

If μ and σ represent the population mean and standard deviation, then the coefficient of variation CV is defined to be

                              CV =   σ  
                                          μ
*** Notice that the numerator and denominator in the definition of CV have the same units, so CV itself has no units of measurement.  This gives us the advantage of being able to directly compare the variability of 2 different populations using the coefficient of variation.

Example:

During April of 1999, the daily closing of the ABCD, WXY, and Z-corp, gave the following information:







ABCD

WXYZ

Z-corp.


Mean closing values for April 1999


134.4

   179.5
   98.6
Standard deviation of closing values for July 1989
    2.6

     3.77
    3.72
a) For each stock, compute the coefficient of variation.

b) Comment on the results of each stock.

Solution:

a) One great thing about this example is that the standard deviation and mean are already calculated for us.  All we need to do to solve for the coefficient of variation is to take the standard deviation and divide it by the mean, then multiply by 100.
Ex. 
For ABCD:
CV = 2.6  • 100    =
1.9345



        134.4

     Now calculate the CV for WXYZ and Z-corp.


WXYZ:




Z-corp.:
b) Hint:  If you take the point of view that the coefficient of variation represents volatility or the level of activity of a stock, then you would use the Dow Jones Industrial Average as a measure of overall market activity.  This would indicate that stocks with a coefficient of variation below 2.40 were less active than the market in general, and a stock with a coefficient of variation above 2.40 would be more active.  Now, comment on each stock:

ABCD: ____________________________________________________

WXYZ: ____________________________________________________

Z-corp.: ____________________________________________________

To Solve a CV Problem:
1) Calculate the mean.

2) Calculate the standard deviation

3) Use the formulas above to calculate the coefficient of variation (CV).

Examples:
1) Terrier and SFP are two stocks traded on the New York Stock Exchange.  For the past seven weeks you recorded the Friday closing price (dollars per share):

Terrier:
32
35
34
36
31
39
41

SFP:
51
55
56
52
55
52
57

a) Compute the mode, median, and mean for Terrier.

b) Compute the mode, median, and mean for SFP.

c) Compute the range, sample standard deviation, and sample variance for Terrier.

d) Compute the range, sample standard deviation, and sample variance for SFP.

e) Compute the coefficient of variation for both Terrier and SFP.  Compare the results and explain the meaning of these numbers.

2) PROB and STAT are two stocks traded on the New York Stock Exchange.  For the past nine weeks you recorded the Friday closing price (dollars per share):

PROB:
26
31
33
27
21
25
26
24
29


STAT:
78
77
77
77
76
79
77
74
77

f) Compute the mode, median, and mean for PROB.

g) Compute the mode, median, and mean for STAT.

h) Compute the range, sample standard deviation, and sample variance for PROB.

i) Compute the range, sample standard deviation, and sample variance for STAT.

j) Compute the coefficient of variation for both PROB and STAT.  Compare the results and explain the meaning of these numbers.

3) One of the responsibilities of John’s job in the antique shop is to keep track of the closing price of a certain portrait.  His recorded over the past ten weeks are as follows (in dollars):
89
94
99
95
96
95
88
96
96
96


a) Compute the mode, median, and mean.

b) Compute the range, sample standard deviation, and sample variance.

c) Compute the coefficient of variation.


4) The park ranger has been keeping track of the number of endangered species in the park each month.  His twelve month data is as follows:
56
55
53
51
50
49
47
45
45
44

a) Compute the mode, median, and mean.

b) Compute the range, sample standard deviation, and sample variance.

c) Compute the coefficient of variation.

d) What do you notice about the numbers?

5) LAST and EXAM are two stocks traded on the New York Stock Exchange.  For the past eight weeks you have been tracking the Friday closing price (in dollars per share):
LAST:
86
87
81
80
89
84
85
84

EXAM:
74
74
72
79
88
71
77
72

a) Compute the mode, mean and median for LAST.

b) Compute the mode, mean, and median for EXAM.

c) Compute the range, sample standard deviation, and sample variance for LAST.

d) Compute the range, sample standard deviation, and sample variance for EXAM.

e) Calculate the coefficient of variation for both stocks and comment on your calculations.
