9.02 Standard Deviation Notes ' ' Date
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Statisticians use the Standard Deviation to discuss dispersion (spread) of data rather than the Mean

Absolute Deviation (MAD).

The average of the Tuared differences of the mean is the \/6{( 1an (e

The va"ﬁ’\tja" N ‘ﬂ":\" on is the average distance from the mean. It tells us
how tightly the data values are clustered around the mean.

MORE MEASURES OF DISPERSION (SPREAD)

Standard Deviation for the whole
‘ population
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Example 1: Compare the spread of the data for the two sets. |

Variance Standard Deviation for a sample

Falcons Football a. Calculate the range of each set: Home: 3 i
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‘ b. The range of the home games is the range of the away games.
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To calculate the Standard Deviation of a data set, find how far (the difference) each data value

(X1, X2, X3, ... , Xn) is from the mean (¥). These are the deviations from the mean. Square the :\
differences and then find the average by vadding them togefher and dividing by the number of data B
values for a population (n) or by (n-1) fora sample. This number is the variance: 62, The Standard
Deviation, o, is the square root of the Vanance SR e o '

Ex1 (cont’d) Falcons Pomts Scored in 2008 Regular Season Games

Home X = a’lfi élg . Away X= ‘eﬁa/‘lr_j
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To calculate the variance, o2, divide the sum of deviation®> by n : TR
(smce thlS is the Whole populatlon and not sample) B h Explam the difference ing: -

7= Qf23U75 U«?‘m’ The- s»pm(’»( Fhe data

&
To calculate the standard devnatlon, cr, take the square root of A adn,j 'lL[Q M”‘ l § ueslev
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Example 2: Use test scores (from the previous leSson): 90, 89, 78, 81, 68, 100, 84, 83, 83, 74, 88, 80, 73, 89, 32 to
calculate the following;:

Show calculations for standard deviation here:

X = g =

Median = IQR=_

Which measure of center and spreaa should be used to describe the data? ]ustify your response.
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9,02 Standard Deviation Homework - : Date

-7 Mrs. Durand has a problem and needs your input. She has to give one math award this year to a
.J_
" deserving student, but she can’t make a decision. Here are the test grades for her two best students:

Emily: 90, 90, 80, 100, 99, 81, 98, 82 Jacob: 90, 90, 91, 89, 91, 89, 90, 90
1. Which of the two students should get the math award? Discuss why he/she should be the recipient.
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2. Calculate the mean deviation, variance, and standard deviation of Emily’s distribution. The formulas
are below. Fill out the table to help calculate by hand.

lx—%| Y (=% )* % (x—%x)?

Mean deviation: — variance: 0% = 22222 gstandard deviation: 0 =

“ <  The mean of Emily’s test scores:
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a. Mean deviation for Emily: % =N 7 5

5

¥

64
64

og |eo|-d |2

L [“0 N
b. Variance for Emily: D’"“'Zé = € ( Wlb

c. Standard deviation for Emily: 6o zs i ;7 g'Q() l
( S’%um? oot of vmmm)
d. What do these measures of spread tell you?
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3. Calculate the mean deviation, variance, and standard deviation of Jacob’s distribution. The formulas
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are below. Fill out the table to help calculate by hand.

| . | B e
Mean deviation: ” _ Var1ance o2 T standard deviation: 00 =
The mean of Jacob's test scores: l D L
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a. Mean déviétiOn for ‘]:a‘cob:i

b Variance for Jacob: : E%, -~ 0.5

c. Standard deviation fbr_]acob: \‘h Q5 =V

d What do these measures of spread tell you7
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4. Based on this information about the spread of test scores for Emily and Jacob, which of the two

students should get the math award and discuss why he/she should be the one to receive it.
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