Unit 10: Statistics Name: KE_V

standard Deviation Ddie:m_A\?erOLY
Example 1:

A consumers' organization is planning a study of the various brands of batteries that are available. As
part of its planning, it measures lifetime (how long a battery can be used before it must be replaced)
for each of six batteries of Brand A and eight batteries of Brand B. Dot plots showing the battery lives

for each brand are shown below.
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1. Does one brand of battery tend to last longer, or are they roughly the same? What calculations
could you do in order to compare battery life for the two brands?

Find the mean of each dao e
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2. Do the battery lives tend to differ more from battery to battery for Brand A or for Brand B?
Brond. B looks to have a wider ranae
tHhan exouel A

3. Would you prefer a battery brand that has battery lives that do not vary much from battery to
battery? Why or why not?
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The table below shows the lives (in hours) of the Brand B batteries and the deviations from the mean.

Life (Hours) 73 76 92 94 | 110 | 117 | 118 | 124

Deviation from the Mean | -27.5 | -245| -85 | -6.5 | 9.5 | 16,5 | 17.5 | 23.5




4. Calculate the deviations from the mean for Brand A, and write your answers in the appropriate
places in the table.

*  Foranygiven value in a data set, the deviation from the mean Is the value minus the mean. Written
algebraically, thisis x — x.

Life (Hours) 83 94 56 106 113 114

Deviation from the Mean | — - - &3 £ '
S I3 7 o 5 | 12 \2
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" The greater the variability {spread) of the distribution, the greater the deviations from the mean (ignoring
the signs of the deviations}.

5. Does Brand A or Brand B have greater variability 2

Barnd. &

The standard deviation measures a typical deviation from the mean.

To calculate the standard deviation:
1. Find the mean of the data set.
2. Calculate the deviations from the mean.
3. Square the deviations from the mean.
4. Add up the squared deviations.
S5a. Divide by 'n - 1,if you are working with a data from a sample, which is the most commen
case.
Sb. Divide by ‘n’, if the data is from the entire population.
6. Take the square root,

The unit of the standard deviation is always the same as the unit of the original data set.
The larger the standard deviation, the greater the spread (variability) of the data set.

Use the calculator to find the standard deviation for Brand A and Brand B batteries.
Since this is from a sample, we will divide by 'n-1",
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6. Does Brand A oi Brand B!‘mve greater variability ¢

Try-If!
A set of eight men had heights {in inches) as shown below.

. 67.0 70.9 67.6 69.8 69.7 70.9 8.7 67.2
Cevicboine: 2 184 14 .8 .7 1o .3\ S
1. Indicate the mean and standard deviation to the nearest hundredth.

(o~ — |17e4
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Standard Deviation: l__bq ‘
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The heights (in inches) of 9 women were as shown below.

68.4 70.9 67.4 67.7 67.1 69.2 66.0 70.3 67.6
b 2 Y & V2423 2 7

2. Indicate the mean and standard deviation to the nearest hundredth.

Mean: (808. 3 , ad7
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3. Write a few sentences to compare the typical heights of men and women and their variability.
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Example 2:
Ten people attended a talk at a conference. At the end of the talk, the attendees were given a

questionnaire that consisted of four questions. The questions were optional, so it was possible that
some attendees might answer none of the questions while others might answer 1, 2, 3, or all 4 of the
questions (so the possible numbers of questions answered are 0, 1, 2, 3, and 4).

Suppose that the numbers of questions answered by each of the fen people were as shown in the
dot plot below.
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a. Find the mean and the standard deviation of the data set. DZV‘GUOOS "2 3 \ ) | ,O,. O,, O/
Q|
Mean: 2 R, ] |2
S = ]i_z_

Standard Deviation: 4 AD X q
b. Suppose the dot plot looked like this:
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Find the mean and the standard deviation of this distribution. De\ncd:\ons 2, ZJ I ) o, o,
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*Remember that the size of the standard deviation is related to the size of the deviations from the
mean.*

c. Explain why the standard deviation of part b is greater than the standard deviation in part a.
More dat ponts are Tother Qm%_ om the mean
N pou“t b.

Try-itl
Suppose that every person answers all four questions on the guestionnaire.
a) What would the dot plot look like 2
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b) What is the mean number of questions answered? {You should be able to answer without doing
any calculationsl)

¢) What is the standard deviation? {Again, don't do any calculations!)

O  (no numbesrs differ from the mean )



