FST NOTES 1-6
TOPIC: Measures of Spread: Variance and Standard Deviation

GOAL
troduce two of the most common and its square root,
standard deviation.

Vocabula
SPUR Objectives y
A Calculate measures of center and mage
spread for data sets, deviations
D Describe relations between population variance o2
measures of center and spread. sopulation standard
E Use statistics to draw conclusions deviation o
about data.
sample variance s?
sample standard deviation s
Warm-Up
Suppose a, = 50, a, = 70, a, = 100, and @ ais the mean is the mean of @, a,, and a,.
Calculate:
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Three measures of center are: 120\, _vWted ian ,and_nMode.
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,Jr’@ p\- is a measure of spread related to the median.

KOL NG L. s the simplest measure of the spread of distribution. It is the
difference df the maximum and minimum values.
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Definition of Variance and Standard Deviation of a Population

Let y1 be the mean of the population data set x,, X,, ..., X,. Then the variance o* and
standard deviation o of the population are
lE‘“‘———- !

2
iati lxl- ; . _“
a_,=surno'fsm.|at:ddemauom & ; . H) (Cll CLB

and o = Jvariance = M ca\chlDL'b(‘: o X

;kbeﬂnitlon of Variance and Standard Deviation of a Sample

Let x be the mean of the sample data set x,, x,, ...x,.
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Then the variance s* and standard deviation s of the sample are
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FST 1-6 n-| \l 1=l
The number of miles in tlfousauds, obtained in five tests of two different tires is listed in
the table below. )(. =M ean
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1-6 Measures of Spread: Variance and Standard Deviation

Given the two data sets below, fill in the table with each statistic.
Data Set 1: 70, 71, 71, 73, 74, 75, 78, 79, 79, 80
Data Set 2: 70, 74, 75, 75, 75, 75, 75, 75, 76, 80

Statistic Data Set 1 Data Set 2
Number of elements, n

{_&ge & Minimum
‘o Q1
MaKe Mediah

o Qs
P\Ot Maximum

Range Mowe-Mig
IR Q&”Qﬁ_

Mean i

Review: Make a box plot of each data set, using the same number line. (There are no
outliers)

Data Set 1

Data Set 2

Compare the two values for range. Using range alone, are you able to determine which
set is more spread out than the other?

What about using the IQR?




1-6 Measures of Spread: Variance and Standard Deviation

Variance & Standard Deviation — their calculations depend on whether the data set is
from a population or a sample.

Symbols: o Mean Variance Standardgew‘aﬁsh
Population
Sample
Equations: Vari dard Deviation
Population

Sam{

Calculate the Bpetafion tandard deviation and variance of the

data sets from Activity 1.
Data Set 1: 70, 71, 71,73, 74, 75,78,79,79,80 X = 75
Data Set 2: 70, 74, 75, 75, 75, 75, 75, 75,76,80 X = 75

Dato. Set 1. Oafa. Set 2.
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1-6 Measures of Spread: Variance and Standard Deviation

Given the two data sets below, fill in the table with each statistic.
Data Set 1: 70, 71, 71, 73, 74, 75, 78, 79, 79, 80
Data Set 2: 70, 74, 75, 75, 75, 75, 75, 75, 76, 80

Statistic Data Set 1 Data Set 2

| Number of elements, n [O }0

Minimum Ly (9, 70

Qt i) jbe

Median 4.5 75

a3 e 15

Maximum 80 30

Rarse Mo g | 10 0

R 3-Q4 9 0

e, 15 15

Review: Make a box plot of each data set, using the same number line. (There are no
outliers)

Data Set 1 '—r 3 q—n

Data Set 2 _ﬁ%—_’

Compare the two values for range. Using range alone, are you able to determine which
set is more spread put than the other?

o, Both haie The Same faage

What about using the IQR?

Yes Dada Sef | has an TOR o &
ﬂim\ Doto Set 20 has an TQR o 0.

Dot Set [ 1S more Splend owt Than
Data Set 2




1-6 Measures of Spread: Variance and Standard Deviation

Variance & Standard Deviation — their calculations depend on whether the data set is

from a population or a sample.

Symbols: o Mean StandardEeyJaﬁSr'\
Population
Sample
Equations: Vari dard Deviation

Population /
Sam{

T,

Calculate the Bpetafion tandard deviation and variance of the

data sets from Activity 1.

Data Set 1: 70, 71, 71,73, 74, 75,78,79,79,80. X = 75

Data Set 2: 70, 74, 75, 75, 75, 75, 75, 75, 76, 80
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