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I Words

. Find the mean of the sample data set.

1
2. Find the deviation of each entry.
3. Square each deviation.

4

. Add to get the sum of squares.

6. Find the square root of the variance to get
the sample standard deviation.

5. Divide by n — 1 to get the sample variance.

Finding the Sample Variance and Standard Deviation

In Symbols
o ZX

n
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(x — %)
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The mean age of the students is 30.3 years.

Class % f |x-x |(x—-x2)P| (x—-x)F
18—-25 | 21.5 13 — 8.8 77.44 1006.72
26—-33 [ 295 8 -0.8 0.64 5.12
34—-41 | 37.5 4 f 9. 51.84 207.36
42—-49 | 455 3 15.2 | 231.04 693.12
5057 1535 2 23.2 | 538.24 1076.48

n=30 2. =2988.80

2
.. Z(Xn_j)f 5 29598-8 =4103.06 =10.2

The standard deviation of the ages is 10.2 years.
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The portion of any data set lying within & standard

deviations (k> 1) of the mean is at least

For £=2: In any data set, at least1 -1 —j_ or 75%, of the

gt
2° 4
data lie within 2 standard deviations of the mean.

-

=§.
4

or 88.9%, of the

2

For k= 3: In any data set,atleast; - 1L —3_1_38
3 Oa=D

data lie within 3 standard deviations of the mean.

The portion of any data set lying within & standard

deviations (k> 1) of the mean is at least

For &= 2: In any data set, at least 1 _% 2 1_%

data lie within 2 standard deviations of the mean.

= % or 75%, of the

or 88.9%, of the

2

For k= 3: Inanydataset,atleastl__l.z_zl__l_ 8
3 979

data lie within 3 standard deviations of the mean.
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Example:

The mean time in a women’s 400-meter dash is 52.4
seconds with a standard deviation of 2.2 sec. At least 75%
of the women’s times will fall between what two values?

2 standard deviations
S IIAGEL

LL 73N

1 1 1 I 1 1 1

I B I | I el I
45.8 48 50.2 524 54.6 56.8 39

At least 75% of the women’s 400-meter dash times will fall
between 48 and 56.8 seconds.
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The standard score or zscore, represents the number of
standard deviations that a data value, x, falls from the
mean, JL '

i value — mean X —u
standard deviation o

Example:

The test scores for all statistics finals at Union College
have a mean of 78 and standard deviation of 7. Find the
z-score for

a.) a test score of 85,
b.) a test score of 70,
c.) a test score of 78.
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Example continued:
aliy—78 g 9 x— 85 G

e Al = M —1.0 This score is 1 standard deviation
: e 2 . higher than the mean.

b.) H=—48 a4 ~x="10

z=X"H e, 70—;78.—_ —1.14 This score is 1.14 standard

A2 . deviations lower than the mean.
c) u=18, o=17, x= 78 A

po X g R
o i

This score is the same as the mean.
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