Chapter 3.4 - Measures of Relative Standing
z Scores and Percentiles
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Chapter 3.4 - z Scores and Percentiles

In John’s first exam, the class average was 80 and std dev was 5
Class Exam 1: u=80 o=35
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u=80
John

John’s deviation from the mean is +10 (+2 standard deviations)

In John’s second exam, the class average was 80 and std dev was 10
Class Exam 2: u=80 o=10
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John’s deviation from the mean is +10 ( +1 standard deviation)
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Class Exam 1: uy=80 o=5
# John outperforms

98% of his class
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#=80 |john

John’s deviation from the mean is +10 ( +2 standard deviations)

Class Exam 2: u=80 o=10

John outperforms
84% of his class

o=10

40 50 60 70 * 90 100 110 120

ua 80 T
John

John’s deviation from the mean is +10 ( +1 standard deviation)
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Converting Raw Scores to z-scores
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Converting Raw Scores to z-scores
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Sociology 90 5 85
Communication 72 5 82
Philosophy 77 10 77

X-u_ 85-90 -5

Zisociology = — =—1
c 5 5
Zcommunication — X- L = w = & =42
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Converting z-scores to raw scores

X=zoc+u

Standard 3
Mean R Jennifer’s
Exam w Deviation Z
W score
(@)
Sociology 90 5 0
Communication 72 5 +3
Philosophy 77 10 -1

Koioow =20 + 11
Xeommuicaion = ZO + fU

Xphilcscphy =zo+ M
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Converting z-scores to raw scores

X=zo+u

Standard
Mean . Jennifer’s
Exam W Deviation Zoscore
" ©
Sociology 90 5 0
Communication 72 5 +3
Philosophy 77 10 -1

Kociooy = 20 + 1 = (0)(5)+90 =90
Keommunicaion = 20+ 1 = (+3)(5) + 72 =87

Xty = 20+ g1 = (=1)(10) + 77 = 67
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Review the significance of the Z-Score
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Review the significance of the Z-Score
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Page 150 / Prob 88

a)Using the z-score formula, calculate the z-score for
each raw score given in the table below.

b) Using the results of part a, which raw score would you
consider to be a potential outlier? Explain.

Raw  Mean StdDev
i 45 60 9
ii 165 120 10
iii 590 400 150
iv. 830 750 100
v 1470 1470 210
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Page 150 / Prob 89

a)Using the raw score formula, calculate the raw score for
each z-score given in the table below.

b) Using the information in the table and the results of
part a, state which raw score might be considered a
potential outlier? Explain.

Mean _ Std Dev__ z-score

i 120 50 +2.33
i 500 160 -1.96
jii 75 25 +0.56
iv 450 920 -3.58
v 290 75 +1.65
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Percentile Rank .
Louisa

24 100
23 100

What is the rank of the student whose grade is 98?

Out of a class of 24 students,
21 students scored less than Louisa.

18 95 So the Percentile Rank of Louisa is...

16 91 Percentile Rank of X= M (100)
15 88 N
14 88
13 87 where,
12 85 B=Number of scores less than X
11 85 E = Number of Scores equal to X
10 85 N =Total Number of Scores
9 84
81
7 77
6 73
5 71 PR an:W(IM):%(IW):Mﬁ%
?: zg PR of X=90% ..always expressed as a whole number
2 68
1 50
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Percentile Rank

is the percentage of data values less than given value
X, plus % the percentage of data values equal to X

PR of x = [BY/DE] ”f; JE]

(100)

The Percentile

is the data value (X) corresponding to a given
Percentile Rank.

So if the Percentile Rank of 98 = 90 %

The 90" Percentile Py,=98
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Deciles divide the data range into tenths

1Ist decile = 10th percentile
2nd decile = 20th percentile

9th decile = 90th percentile

Quartiles divide the data range quarters

Ist quartile, Q1 = 25th percentile
2nd quartile, Q2 = 50th percentile
3rd quartile, Q3 = 75th percentile
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Page 150 / Prob 92

Some of the IQ scores of 250 college students
are given in the following table.

IQ Score 102 104 110 112 114 120 122
Z-score -2.5 -2.0 -05 0 05 2 25
P-Rank 10 15 25 40 50 75 99

By inspection of the table, determine:

a) The mean IQ score of all 250 students
b) The median IQ score of all 250 students
¢) The percent of students with IQs < 112
d) The std deviation of all 250 students

e) The 1Q score representing the 1 decile
f) « « « “ “ 15t quartile®

g) « « « “ “3rd quartile
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Chapter 3.5 - Box and Whisker Plot
Box-and-Whisker Plot

A visual method of summarizing data with 5-numbers.
Smallest, I Quartile, Median, 3" Quartile, and Largest

555760 62 63 64 65 66 67 67 67 70 72 75 78 83 86 87 90

Q1 [ Q3
18t quartile median 3rd quartile
Q1=63 Q3=78
| [ ‘
[ |_4| |
55 ) 90
Median=67

§o'éo‘flo'8b'do
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Box-and-Whisker Plot

A visual method of summarizing data with 5-numbers.
Smallest, I Quartile, Median, 3" Quartile, and Largest
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Chapter 3.5 - Box and Whisker Plot

Box-and-Whisker Plot

Median=67
Q3=78
Q1=63

55 90

55 60
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Box-and-Whisker Plot

Median=67
Q3=78
Q1=63
| |
I 1
55 90
Q3-Q1
Interquartile
Range
IQR

Potential Outliers i Potential Outliers

IQR

1.5x IQR 1S xIQR
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Chapter 3.5 - Box and Whisker Plot

. Median=67
Box-and-Whisker Plot Q3=78
Q1=63
| |
I 1
55 90
Q3-Q1
Interquartile
Range
IQR

Potential Outlier: ! Potential Outliers

1 1
! T
>
IQR
1.5x IQR 1.5x IQR
Outliers Outliers
] 1
' 1
—>|
IQR
3xIQR 3xIQR

An outlier is
Any value > Q3 +3 x IQR
or Any value < Q1 -3 x IQR
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Chapter 3.5 - Box and Whisker Plot

Club 1 Club 2

44 40 Ages of 20 people

S0 37 accepted for

48 39 membership in two

4 35 clubs in a town.

42 35

47 a1 5 Number Summaries
9 3 Min QI Med Q3 Max
50 37

39 34 | Cl 32 40 435 47 50
45 38 |C2 34 35 37 39 41
32 40

47 35 Box and Whisker Plots
40 38 .

38 34 P EI:I_'
41 35 '-l_l_l_'

43 37 .

40 N

37 40 :
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Chapter Problems

Pg 150/96 On a box-and-whisker plot the middle 50% of
the data fall between the and quartiles.

Pg 151/110

McGuire3*, 49, 32, 33,39, 22, 42, 9%, 9, 39, 52, 58, 70, 65
Sosa 1%, 3%, 15,10, 8, 33, 25, 36, 40, 36, 66, 63

Pg 152/128
375K 525K 425K  1486K 510K
655K 425K 490K 575K 505K

Pg 154/152

A beverage company’s machine is designed to fill bottles
of soda with 2 liters (67.6 0z.) Two 10 sample bottles are
filled and measured.

Machine 1 67.8 67.5 67.7 67.6 67.9
67.5 67.4 677 674 67.5

Machine 2 67.9 67.4 678 673 67.2
67.9 67.3 67.8 67.6 67.8
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Chapter Problems (Cont’d)

Problem: What do I need to get on the last test to get
an 80 average?
My first three test are 76, 88, 50

Pg 157/192 A male is consider hypertensive if he has a
blood pressure more than 2 std devs above the mean
for his age group.

Age Mean Std Dev
18 121 8
25 125 8
35 127 9
45 130 13
60 142 14
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Chapter Problems (Cont’d)

Pg 158/204
}_E Instructor A
. : Instructor B
: :
: S N
T T S S
40 50 60 70 80 90 100

From the above plots, approximate for both instructors:
a) 1%t quartile test score

b) 3rd quartile test score

¢) Median test score

d) Smallest and largest test scores

e) Interquartile range (IQR)

f) Shape of the distribution

g) Pct of test results to the left of the 379 quartile

h) Pct of test results to the right of the median

i) Pct of test results between the 1%t and 3" quartiles

Which test is a better indicator of the top students in the
class?
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