Chebyshev’s Theorem:
P.L. Chebyshev – Russian Mathematician who lives from 1821 – 1894.  He was a professor at the University of St. Petersburg, where he did a great deal of important work in both pure and applied mathematics.  The most surprising aspect of Chebyshev’s theorem is that it applies to any and all distributions of data values.

Chebyshev’s Theorem:  For any set of data (either population or sample) and for any constant k greater than 1, the proportion of the data that must lie within k standard deviations on either side of the mean is at least




1 - _1_
                                           k2
In ordinary words, Chebyshev’s Theorem says the following about sample or population data:

1) Start at the mean.

2) Back off k standard deviations below the mean and then advance k standard deviations above the mean.

3) The fractional part of the data in the interval described will be at least 1 – 1/k2 (we assume k > 1).

Minimal Percentage of Data Falling within k Standard Deviations of the Mean:


k


2
3
4
5
10

(1 – 1/k2) ∙ 100%
         75%    88.9%  93.8%   96%     99%

*** Take k2 and multiply it by the standard deviation.  Add the result to and subtract the result from the mean to give you the interval.
Examples:   

1) Each year the National Weather Bureau produces information on the number of hurricanes in the U.S. The total number of hurricanes reported globally between the years of 1980 and 2006 are as follows:

75
79
83
86
71
44
86
77
87
100
94
66
40
72
61
42

a) Calculate the sample mean and sample standard deviation.

b) Use Chebyshev’s Theorem to find an interval centered about the mean in which you would expect 75% of the years to fall.

c) Use Chebyshev’s Theorem to find an interval centered about the mean in which you would expect 88.9% of the years to fall.

d) Use Chebyshev’s Theorem to find an interval centered about the mean in which you would expect 96% of the years to fall.

2) Over the last decade, Amazon.com has sold the following number of books (in millions): 
103
106
114
177
111
162
148
119
120
144

a) Calculate the sample mean and sample standard deviation.

b) Use Chebyshev’s Theorem to find an interval centered about the mean in which you would expect 75% of the years to fall.

c) Use Chebyshev’s Theorem to find an interval centered about the mean in which you would expect 93.8% of the years to fall.

d) Use Chebyshev’s Theorem to find an interval centered about the mean in which you would expect 99% of the years to fall.

3) Based on the following data, answer the questions below:

89
47
90
82
37
48
92
37
40
72
34
57
43
89
75
30
98
24
75
80
97
58
90
75
98
04
75
89
03
72
58
90
74
07
54
38
97
58
93
47
09
57
48
75
39
82

a) Calculate the sample mean and sample standard deviation.

b) Use Chebyshev’s Theorem to find an interval centered about the mean in which you would expect 75% of the years to fall.

c) Use Chebyshev’s Theorem to find an interval centered about the mean in which you would expect 88.9% of the years to fall.

d) Use Chebyshev’s Theorem to find an interval centered about the mean in which you would expect 96% of the years to fall.

4) Based on the following data, answer the questions below:

467
862
418
976
278
934
897
615
879
615
978
634
785
637
849
265
986
587
934
743
982
347
947
092
941
807
491
734
987
398
472

a) Calculate the sample mean and sample standard deviation.

b) Use Chebyshev’s Theorem to find an interval centered about the mean in which you would expect 75% of the years to fall.

c) Use Chebyshev’s Theorem to find an interval centered about the mean in which you would expect 88.9% of the years to fall.

d) Use Chebyshev’s Theorem to find an interval centered about the mean in which you would expect 96% of the years to fall.

