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SAMPLING
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DATA MATRIX AND FREQUENCY TABLE
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GRAPHS AND SHAPES OF DISTRIBUTIONS




GRAPHS AND SHAPES OF DISTRIBUTIONS
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GRAPHS AND SHAPES OF DISTRIBUTIONS

Example (1)

This pie chart below shows the
percentages of blood types for a
group of 200 people.

a) How many people, in this group,
have blood type AB?

b) How many people, in this group,
do not have blood type O? Blood Types for a group of 200 people

www.analyzemath.com

c) How many people, in this group,
have blood types A or B?
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GRAPHS AND SHAPES OF DISTRIBUTIONS

Example (1) Solution

a} How many people, in this group, have
blood type AB?

19% x 200 = 19 x 200 / 100 = 38 people

b) How many people, in this group, do not
have blood type O?

(100% - 40%) x 200 = 60 x 200 / 100 = 120
people

Blood Types for a group of 200 people
www.analyzemath.com

c) How many people, in this group, have
blood types A or B?

(16% + 25%) x 200 = 41 x 200 / 100 = 82
people
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GRAPHS AND SHAPES OF DISTRIBUTIONS

Example (2)

This pie chart shows the percentage:
of types of transportation used by
800 students to come to school.

a) How many students, in the school
come to school by bicycle?

b) How many students do not walk
to school?

Types of Transportation

c) How many students come to wiw.analyzemath.com
school by bus or in a car?
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GRAPHS AND SHAPES OF DISTRIBUTIONS

Example (2) Solution

a) How many students, in the school,
come to school by bicycle?

45% x 800 = 360 students

b) How many students do not walk to
school?

(100% - 15%) x 800 = 680 students

c) How many students come to school

Types of Transportation

by bUS Or in a Ca r? wiww.analyzemath.com

(30% + 10%) x 800 = 320 students
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GRAPHS AND SHAPES OF DISTRIBUTIONS

PTIE CHART (4 BAR GRAPH

high wumbec of categocies
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GRAPHS AND SHAPES OF DISTRIBUTIONS
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GRAPHS AND SHAPES OF DISTRIBUTIONS




GRAPHS AND SHAPES OF DISTRIBUTIONS
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GROUPED FREQUENCY DISTRIBUTIONS

 Given the weight of 40 new born children measured in Ibs.

58 118 92 108 132
G) 10 138 96 > Min Value = 32
120 86 115 118 95 S Max Value = 161
83 112 128 127 124
123 134 94 67 124 > Range (R) = Max - Min
155 105 100 112 141 =161 - 32
104 132 o8 146 132 _ 129
93 85 94 116 113
> No. of Classes=1+3.3log(n) =1+3.3log (40)=6.29=7 ROUND UP

> OR No. of Classes=y/n =140 =6.32=7
> Class Width = Range / No. of Classes =129 /7 =18.4 = 19
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GROUPED FREQUENCY DISTRIBUTIONS

 Given the weight of 40 new born children measured in Ibs.

Class Limits .
Lower  Upper Flass: Frequency M
Limit Limit Midpoint Frequency
32 51 41.5 1 2.50%
51 70 60.5 2 5.00%
70 89 79.5 3 7.50%
89 108 98.5 10 25.00%
108 127 117.5 12 30.00%
127 146 136.5 9 22.50%
146 165 155.5 3 7.50%

TOTAL 40 100.00%
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GROUPED FREQUENCY DISTRIBUTIONS

Histogram
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GROUPED FREQUENCY DISTRIBUTIONS

FREQUECNY POLYGON
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GROUPED FREQUENCY DISTRIBUTIONS

Example (3)

Heights of 30 people
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GROUPED FREQUENCY DISTRIBUTIONS

Example (3)

This histogram shows the heights (in cm) distribution of 30
people.

a) How many people have heights between 159.5 and 169.5 cm?
b) How many people have heights less than 159.5 cm?

c) How many people have heights more than 169.5 cm?

d) What percentage of people have heights between 149.5 and
179.5 cm?
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GROUPED FREQUENCY DISTRIBUTIONS

Example (3) Solution

a) How many people have heights between 159.5 and 169.5 cm?
7 people
b) How many people have heights less than 159.5 cm?
9 + 6 =15 people
c) How many people have heights more than 169.5 cm?

5+2+1=28people

d) What percentage of people have heights between 149.5 and 179.5
cm?

(9+7+5)/30=0.7 = 70%
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GROUPED FREQUENCY DISTRIBUTIONS

Example (4)
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GROUPED FREQUENCY DISTRIBUTIONS

Example (4)

This histogram shows the level of cholesterol (in mg per dl) of 200
people.

a) How many people have a level of cholesterol between 205 and 210
mg per dlI?

b) How many people have a level of cholesterol less than 205 mg per
dl?

c) What percentage of people have a level of cholesterol more than
215 mg per dI?

d) How many people have a level of cholesterol between 205 and 220
mg per dlI?
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GROUPED FREQUENCY DISTRIBUTIONS

Example (4) Solution

g}?How many people have a level of cholesterol between 205 and 210 mg per

0.2*200 = 40 people
b) How many people have a level of cholesterol less than 205 mg per dI?
(0.05 + 0.1)*200 = 30 people

c) Wdhlgt percentage of people have a level of cholesterol more than 215 mg
per dl-

(0.25 + 0.05) = 0.3 = 30%

g??How many people have a level of cholesterol between 205 and 220 mg per

(0.2 + 0.35 + 0.25)*200 = 160 people
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GRAPHS AND SHAPES OF DISTRIBUTIONS
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GRAPHS AND SHAPES OF DISTRIBUTIONS
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GRAPHS AND SHAPES OF DISTRIBUTIONS
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GRAPHS AND SHAPES OF DISTRIBUTIONS
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Exercise
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Descriptive
Statistics

Measures of Central
Tendency

Measures of

Dispersion
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MEASURES OF CENTRAL TENDENCY AND
DISPERSION

OBesides summarizing data by means of tables and/or graphs, it can

also be useful to describe the center of a distribution. We can do
that by means of so-called measures of central tendency: the

mode, median and mean.

OYet to adequately describe a distribution we need more
information. We also need information about the variability or
dispersion of the data. We need, in other words, measures of
dispersion. Well-known measures of dispersion are the range, the
interquartile range, the variance and the standard deviation. A

graph that nicely presents the variability of a distribution is the

box plot.
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MEASURES OF CENTRAL TENDENCY




MEASURES OF CENTRAL TENDENCY

SUMMO«rizlnq
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MEASURES OF CENTRAL TENDENCY

1 MODE
o

Feanco Galtén

How sympathetic Jdo yoou think Feanco Galton is?

g
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MEASURES OF CENTRAL TENDENCY

sommariziv\o)
a disteibution

the middle value
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MEASURES OF CENTRAL TENDENCY

00
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~ Tomas Bayez
How sympathetic do you think Tomas Bayez is?
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MEASURES OF CENTRAL TENDENCY

- Tomas Bayez
How sympathetic do you think Tomas Bayez is?

Sympathy Bayez
Respondent 1 g
Respondent 2
Respondent 3
Respondent
Respondent S

Respondent & (7“-8)/2
Respondent 7 L
Respondent 8 7.5

777%%%19
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MEASURES OF CENTRAL TENDENCY

SsuMmMacizing
a disteibution

the sum of all +he

values divided by
the numbec of
obsecvations




MEASURES OF CENTRAL TENDENCY

(1 MEAN (UNGROUPED DATA)

~ TomasBayez
How sympathetic do you think Tomas Bayez is?
S0 L asiiieic s 10U

Sympathy Bayez
Respondent 1
Respondent 2
Respondent 3
Respondent t
Respondent S
Respondent &
Respondent 7
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MEASURES OF CENTRAL TENDENCY

0 MEAN (GROUPED DATA)

)_(=fo
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MEASURES OF CENTRAL TENDENCY

0 MEAN (GROUPED DATA)

Age
30-34
35-39
40-44
45-49

Total

Frrquency (f) Midpoint (x)

32
37
42
47

fx
128
185
84
423
820
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>f=n=20
Sfx = 820
Mean = 820/20 = 41
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MEASURES OF CENTRAL TENDENCY

(1 MEAN:
Balance point of the data

O1 2 3 4%4S 6 7 ¢ 110
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MEASURES OF CENTRAL TENDENCY

SO VTACTZiNG
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MEASURES OF CENTRAL TENDENCY
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MEASURES OF CENTRAL TENDENCY
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MEASURES OF CENTRAL TENDENCY

CATEGOLXxXCAL. —
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MEASURES OF CENTRAL TENDENCY

Skewed 10 the nomt

Zero skewness

mode = median = mean

Sty to
L Waeeky neome E
WOO Maalan

$200 $500 £700

P

R

positive skewness Swngn
Mean Medan Mods

mode < median < mean 2800 2800 3,000

negative sxkewness

mode > median > mean
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MEASURES OF CENTRAL TENDENCY

Negatively skewed
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MEASURES OF CENTRAL TENDENCY

A. NORMAL

C. POSITIVELY SKEWED

Few extreme
observations

X

Positive direction
_—

STATISTICAL ANALYSIS - LECTURE 2

B. BIMODAL

D. NEGATIVELY SKEWED

Few extreme
observations

Negative direction
‘—
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MEASURES OF DISPERSION OR
VARIABILITY

T

0 S 10 1S 20 25 30

mode = 1%.1 median = 15 mean = 15
TEAM 2

/'__———A_—__—\

f

tattoo sleeve

0 S 10 1S 20 25 30
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RANGE, INTERQUARTILE RANGE AND
BOX PLOT
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RANGE, INTERQUARTILE RANGE AND
BOX PLOT
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RANGE, INTERQUARTILE RANGE AND
BOX PLOT

(J INTERQUARTILE RANGE (IQR):

RANGE = 30-0 =

20 25 30

RANGE = 30-0 =30 .| 2s% | 2s% |257%

= IR ETTTIE R 4+ 2

0 S 10 15 A 25 30
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STATISTICAL ANALYSIS - LECTURE 2



RANGE, INTERQUARTILE RANGE AND
BOX PLOT

(J INTERQUARTILE RANGE (IQR):

+ leaanve s cutr Hhwe extce e value s
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RANGE, INTERQUARTILE RANGE AND
BOX PLOT

(J INTERQUARTILE RANGE (IQR):

= value lower than Q1 - 1. 5(TQR)
Peccentage of body oc higher Fhan Q@3 + 1 S5(TQAR)

coveced with tattoos

Dlaycr 1
Dlaycr 2

QAR =Q3 -Q@1=193-8.7 = 10.
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RANGE, INTERQUARTILE RANGE AND
BOX PLOT

(1 BOX PLOT

outlieec = value 2

whiskec

— Q3
— Q2 median

whiskec

outlieec = value ¢




RANGE, INTERQUARTILE RANGE AND
BOX PLOT

(1 BOX PLOT

vaciabiliby within the two disteibutions Jiffecs steone



RANGE, INTERQUARTILE RANGE AND
BOX PLOT

REMEMBER

centee of a disteibution

+

vaciability of a disteibution

moce complete pictuce




RANGE, INTERQUARTILE RANGE AND
BOX PLOT

construct a boxplot for the data:

89, 47, 164, 296, 30, 215, 138, 78, 48, 39
Arrange: 30, 39, 47, 48, 78, 89, 138, 164, 215, 296
The median: 78+ 89 / 2 = 83.5

Q, =30, 39, 47, 48, 78 = 47 Q:; =89, 138, 164, 215, 296 =164
Q; Qz Qs
0 100 200 300

The distribution is positively skewed
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VARIANCE AND STANDARD DEVIATION

peccentage of body measuces of var'\o«bili{'y:
coveced with tattoos

Iuf ‘
vaciance
> s 10 15 20 25 %0

S — standacd Jdeviation

0 S 10 1S 20 25 30

TEAM 1

cange = 193-10.¢ cange = 27.7 -0
=85S =27.7

ITAR = Q3 - Q1 TAR = Q3 -Q1
=41 =106
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VARIANCE AND STANDARD DEVIATION

(] VARIANCE (UNGROUPED DATA)

=

SUM
of squaces




VARIANCE AND STANDARD DEVIATION

(] VARIANCE (UNGROUPED DATA)

»Mean is the point
of balance, so we
have positive and
negative deviations
from the mean.

D!ayarl -
»>The sum of IR ' Y =
deviation sum to z:*i : = .9C 1S
zero. That’s why we Dl::::s et 7L-1= 10

don’t use the
original deviations,

Dlo«yer(o

but the squared G
deviations. g::f, b S'Z:-. C31.7¢ = 63.97

Player 10 10

Dlayer 11
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VARIANCE AND STANDARD DEVIATION

1 VARIANCE (UNGROUPED DATA)
e T W@ﬂ
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VARIANCE AND STANDARD DEVIATION

(] VARIANCE (UNGROUPED DATA)
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VARIANCE AND STANDARD DEVIATION

0 VARIANCE (GROUPED DATA)

¥(x = 2)*f

n—1

S —

N

x = class midpoint




VARIANCE AND STANDARD DEVIATION

0 VARIANCE (GROUPED DATA)

x = class midpoint




VARIANCE AND STANDARD DEVIATION

(1 VARIANCE (GROUPED DATA)
2
Age Frrquency (f) Midpoint (x) X-Mean (X-Mean)? (X-Mean)” f

30-34 4 32 -9 81 324
35-39 5 37 4 16 80
40-44 2 42 1 1 2

45-49 9 47 6 36 324
Total 20 730

Mean = 820/20 = 41 5= 130 -1

2(X-Mean) f = 730 =V38. 42 ~ 6.20
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