eeeeeeeeeeeeeee

CHAPTER

Describing and
Summarizing Data

from One Variable

4.3 Measures of Relative Position,
Box Plots, and Outliers

4.6 Proportions and Percentages


https://bitpaper.io

eeeeeeeeeeeeeee

P™" Percentile

Given a set of data x, x,,...,X ,the P" percentile is a value, say x, such that
approximately P percent of the data is less than or equal to x and approxi-

mately (100 — P) percent of the data 1s greater than or equal to x.
DEFINITION
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asoe-nding order

To find the location of the P™
percentile in the ordered data,

calculate,
c =
where n is theETiumber of

observations in the
ordered data.

No ' Yes
Is £ an integer?

Average the
data value in
the (™
location with
the data
value in the
(C+1)™
location

Round ( up to

next greatest
integer.

Find the data
value in the
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ind the 50" percentile for the following data on the number of spelling errors found on
ages of a web site.
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Suppose that 40 members of your company are given a screening test for a new
position. These scores are reported in the table on the left below. To inform potential
employees of their screening test performance you may wish to report various
percentiles for the test scores. Find the 10" and 88" percentiles for the test.

Ordered Test Scores

Knowledge
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Percentile

The percentile of some data value x 1s given by

number of data values less than or equal to x

percentile of x = - 100.

total number of data values
FORMULA
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Suppose that 40 members of your company are given a screening test for a new
position. These scores are reported in the table on the left below. To inform potential

employees of their screening test performance you may wish to report various
percentiles for the test scores. Find the 10" and 88" percentiles for the test.

Ordered Test Scores

Knowledge
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Quartiles 5% Q |

The 25", 50", and 75" percentiles are known as quartiles and are denoted as
Q,, 0, , and Q, respectively.

DEFINITIO} 0 I\/\Pj la pn (dly

Interquartile Range Q

The interquartile range is a measure of dispersion which describes the range
of the middle fifty percent of the data. It 1s calculated as follows.

IQR= Q3 o Q]

FORMULA
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Suppose that 40 members of your company are given a screening test for a new
position. These scores are reported in the table on the left below. To inform potential

employees of their screening test performance you may wish to report various
percentiles for the test scores. Find the 10" and 88" percentiles for the test.

Knowledge
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Box Plot of Screening Test Scores
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5-Number Summary

For a set of data, the 5-number summary consists of the following five values:
I. Minimum

. First quartile, Q,

2
3. Second quartile, Q,, or the median
4. Third quartile, Q,

S

. Maximum

DEFINITION
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Outlier

A data point 1s considered an outhier 1f 1t 1s 1.5 times the interquartile range
above the 75" percentile or 1.5 times the interquartile range below the 25"

percentile.
DEFINITION
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position. These scores are reported 1n the table on the left below. To inform potential
employees of their screening test performance you may wish to report various
percentiles for the test scores. Find the 10" and 88" percentiles for the test.
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Subjects in a marketing study were shown a film and at the end of the film 5=

were given a test to measure their recall. The scores are listed below. %?
31
97 31 61 49 61 85 35 57 31 26 27 40 86 78 28 61 39
38 @ @
87 62 92 58 38 95 81 68 64 72 45 57 84 100 jg‘“ Q( (
49
S7
a. What level of measurement does the data possess”? 57
53
b. Calculate Q,, the first quartile. S 1
- S1_Q,; (\)
c. Calculate Q,, the second quartile. 61 =2
G2
Calculate Q,, the third quartile. 64
638
e. Explain the meaning of these percentiles in the context of the 72
marketing study. 78
o 81 m 0y =G Y)
f. Calculate the interquartile range. S b
_ =
Q.> 20027137 22
Q, = '30(.50\ = 1S o5
L
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US Violent Crime Rate (per 100,000 Residents)

2010-2014
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Figure 4.3.5
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Proportion

A proportion measures the fraction of a group that possesses some

characteristic.
DEFINITION

X = the number that possess the characteristic,

N = the number 1n the population,

n = the numbe >-sainple~ther
X . .
p= N the population proportion, and
~ X |
p =— the sample proportion.
n

The symbol p 1s pronounced “p-hat”.


https://bitpaper.io

eeeeeeeeeeeeeee

Proportion

A proportion measures the fraction of a group that possesses some

characteristic.
DEFINITION

Suppose your statistics class 1s composed of 48 students of which 4 are left-handed.
What proportion of the class 1s left-handed? . (

— -

O?Z - %—?)D/D
4
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According to a study administered by the National Bureau of Economic
Research, half of Americans would struggle to come up with $2000 in the
event of a financial emergency. The majority of the 1900 Americans surveyed
said they would rely on more than one method to come up with emergency
funds 1f required. In the survey, 532 people said that they “certainly” would
not be able to cope with an unexpected $2000 bill if they had to come up with
the money 1n 30 days, and 418 people said they “probably” would not be able
{0 cope.”

a. What percentage of Americans “certainly” would not be able to produce
$2000 in the event of an emergency according to the study?

b. What percentage of Americans would “probably™ not be able to pay a
$2000 bill in 30 days if required? SO/

¢. What does this say about the savings habits of Americans”?

5%2' e
7700
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