Measures of Central Tendency

and Variation
Extension: Data Distributions

Essential question: How can you use shape, center, and spread to characterize
adata distribution?

“ COMMON Standards for
: ORE Mathematical Content

-12.5.1D.1 Represent data with plots on the
real number line (dot plots, histograms, and box
plots).*

€C.9-12.5.D.3 Interpret differences in shape,
center, and spread in the context of the data sets,
accounting for possible effects of extreme data
points (outliers).”

Find the mean, median, and mode of the data set.

¢ {6,9, 3, 8}
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The probability distribution of successful free throws for a practice set
is given below. Find the expected number of successes for one set.
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Recall that the mean, median, and mode are measures of central tendency—
values that describe the center of a data set. T

The mean is the sum of the values in the set divided by the number of values. It
is often represented as X.

The median is the middle value or the mean of the two middle values when the
set is ordered numerically.

The mode is the value or values that occur most often. f;data set may have
one mode, no mode, or several modes.

For numerical data, the weighted average of all of those outcomes is called
the expected value for that experiment.

The probability distribution for an experiment is the function that pairs
each outcome with its probability.

The probability distribution of the number of accidents in a week
at an intersection, based on past data, is given below. Find the
expected number of accidents for one week.

4

Number of accidents n 0 1 2 3
Probability of n accidents 0.75 | 0.15 | 0.08 | 0.02
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The data sets {19, 20, 213} and {0, 20, 40} have the same mean and
median, but the sets are very different. The way that data are spread out from
the mean or median is important in the study of statistics.

AEeasure of variation|is a value that describes the spread of a data set. The
most commonly used measures of variation are the range, the interquartile
—_—

range, the variance, and the standard deviation.

Make a box-and-whisker plot of the data. Find the |nterquartil ange.

L8 GnE0 8984 4566 )
\—f\,}l\// \)é{\’j

Q-5 Wb yg- 4 g5

Make a box and whisker

Baby | ot w-mkg)
[5:\

1 ER plot on your calculator and

2 7 | AN ER) i

s [ [Jes Y] describe the shape of the

4 2 34 35 £

T = - graph. Describe the shape of
£ 2 24 2 Mother's age and of the birth
7 1 35 29 . =]

s . 32 B weight.

2 ’ 36 3 Plot1 Plot3

10 6 34 32 0ff

n 9 L 3 Tope: Lo (A I oo fug [

12 10 35 29 ;listiLz

13 1" 34 31 reas &

" > > (WGTH  RED |

WINDOW
e Xmin=28
36 30 Xmax=40
Xscl=1
= l Ymin=0
35 s | Ymax=1 )
vV \V/ Yscl=1
¢ i WINDOW [D
Xmin=3

L2 Xmax=4
Xscl=.1
Ymin=0
Ymax=1
Yscl=1

A box-and-whisker plot shows the of a data set. It display@key
points: the minimum and maximum values, the median, and th& first

and third quartiles.

First quartile Third quartile
Minimum Q1) Median (Q3) Maximum
L 25% ¥ v Yoosw |

Interquartile range (IQR)

The quartiles are the medians of the lower and upper halves of the data
set. If there are an odd number of data values, do not include the
median in either half.

The interquartile range, or IQR, is the difference between the 1st and 3 ™
quartiles, or Q3 - Q1. It represents the middle 50% of the data.
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Suppose one of the mothers’ ages is chosen at random.
Based on the box plot and not the original set of data, what
can you say is the approximate probability that the age falls
between the median, 30.5, and the third quartile, 32.5?
Explain your reasoning,

25% or 0.25 because Q,, the median, and Q, divide the data into four

almost-equal parts.



What do you notice about the mean and median for the
symmetric distribution (baby weights) as compared with the
mean and median for the skewed distribution (mothers’ ages)?
Explain why this happens.
g
Mean and median for a symmetric distribution are equal, but
mean and median for a skewed distribution are not. This
happens because the mean is pulled toward the data values in
the longer tail, but the median is not.

maxX=3.8

For a data set with a first quartile of Q1 and a third quartile of Q3, a value less
than Q1 — L5(IQR) or greater than Q3 + L5(LQR) may be considered to be an
outlier. Use this rule to identify any outliers in cach data sct

5559 | month | weight | 350"~
1 5 33 28
2 7 36 3
3 1 35 33
4 2 34 35
5 10 37 39
6 3 34 30
7 1 35 2
8 4 32 30
9 7 36 31
10 6 34 32
1" 9 36 33
12 10 35 29
13 1 34 31
14 1 37 29
15 6 35 34
16 5 38 30
17 8 35 32
18 9 36 30
19 12 33 29
20 2 35 28

Mother's age: 39
Birth weight: none
Birth month: none



