Intro to Statistics Classwork/Homework						Name: _________________________
Variance and Standard Deviation in Samples
Warm-up: If you purchased 6 cans of Brand A paint to study fading times of the paint brand, do you have a population or a sample of Brand A paint?
[image: ]
Why do statisticians use a different formula for the variance of a sample than they do for a population?
Samples tend to be very small compared to the population under study.  The formula for population variance, when applied to a sample, usually underestimates the variance actually found for the full population.
[image: ]Therefore, statisticians use a formula that provides a slightly larger estimation of variance than the one used for population.  The formula for populations is:
An equivalent formula for samples would replace σ with s and N with n.  What symbol would replace μ?  Make these chances to the formula above.
What change to the denominator of a fraction increases the value of the fraction?

Instead of dividing by n, the size of the sample, statisticians divide by (n – 1) to obtain the variance.  The standard deviation in a sample is obtained by taking the square root of the sample variance.  Make that change above, as well.
Find the variance and standard deviation for Brand A if your six cans of paint are a sample, not a population.  (Hint: you’ve already done most of this work on the last set of notes).

There is a shortcut formula for sample variance, shown below, which is mathematically equivalent to the formula we used to define sample variance.  Why might this be faster?
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Try it: use the shortcut formulas:
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What are the steps for using the shortcut?
Coefficient of Variation
Sometimes you will want to compare data sets that used different units, such as the number of sales per salesperson and the commissions made by the same salespeople, to determine which data have more variation.  However, standard deviation has the units of the data set.  To compare data with different units, we will use the coefficient of variation.
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Try it:
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Range Rule of Thumb
[image: ]
If your data are unimodal and roughly symmetric, the range rule of thumb can be used to estimate the standard deviation quickly.  This is especially useful in checking your work.  Go back to Brand A.  What does the range rule of thumb predict?  Does this match the results of your other calculations?

Classwork/homework (you’re welcome to do this on a separate page so as to retain your notes): Solve problems 7-10:
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image6.png
‘Sales of Automobiles

‘The mean of the number of sales of cars over a 3-month period is 87, and the standard
deviation is 5. The mean of the commissions is $5225, and the standard deviation is
$773. Compare the variations of the two.




image7.png
The Range Rule of Thumb

A rough estimate of the standard deviation is
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For Exercises 7-13, find the range, variance, and standard
deviation. Assume the data represent samples, and use the
shorteut formula for the unbiased estimator to compute
the variance and standard deviation.

7. Police Calls in Schools The number of incidents in
which police were needed for a sample of 10 schools in
Allegheny County is 7, 37,3, 8,48, 11,6,0, 10, 3. Are
the data consistent or do they vary? Explain your

‘Soure: U, Depatment of ducaton.

8. Cigarette Taxes The increases (in cents) in
cigarette taxes for 17 states in a 6-month period are.
60,20, 40, 40, 45, 12,34, 51,30, 70,42, 31, 69, 32,
818,50

Use the range rule of thumb to estimate the standard
deviation. Compare the estimate to the actual standard
deviation.

‘Soure: Fderion of Tox Adriisiros
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9. Precipitation and High Temperatures The nomal
daily high temperatures (in degrees Fahrenheit) in
January for 10 selected cities are as follows.

50,3729, 54,30, 61,47, 38,34, 61

‘The normal monthly precipitation (i inches) for these:
same 10 citis is listed here.

48,2615, 18, 18,33,51, L1, 18,25
‘Which setis more variable?
‘Soue:Now ork Ties Abmanec

10. Size of US. States The totalsurface area (in square:
miles) for each ofsix selected Eastern tatesis listed here.

28995 A 3754 FL
31361 NY 27087 VA

2096 ME 7741 GA

‘The total surface area for each of six selected Western
states i listed (in square miles).

72964 AZ 0765 NV

101510 CA 62161 OR

66625 CO 54339 UT

‘Which set is more variable?

‘Soue:Now ork Ties Abmanec
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The variance i the average of the squares of the distance each valus i from the mean.
‘The symbol forthe population variance is o (o s the Greek lowercase ltter sigma.
The formua fo the population variance is

population mean
population size
‘The standard deviation i the square root of the variance. The symbol for the
population standard deviation is 7.
‘The corresponding formula for the population standard deviation is

RS
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‘Shortcut or Computational Formulas for s? and s

“The shortcut formulas for computing the variance and standard deviation for data obained
from samples are as follows.

Variance Standard deviation
) - e ) — S

& nin = 1) : nln = 1)
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European Auto Sales
Find the sample variance and standard deviation for the amount of European auto
sales for a sample of 6 years shown. The data are in millions of dollars.

112,119,120, 128, 13.4, 143
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‘The coefficient of variation, denoted by CVar, is the standard deviation divided by the.
mean. The resut is expressed as a percentage.

For samples, For populations,
Cvar =< - 100% Cvar =2 100%
X »





