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Summarizing Data by Measuring its Central Tendency

One way to summarize data is to visualize the data using:
@ Bar Graphs
@ Histrograms
@ Stem-and-Leaf Displays

A way to numerically summarize data is to measure its central tendency:
@ Mean
@ Median
@ Mode

Summarizing data comprises descriptive statistics.
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Mean of a Data Set (Definition)

Definition
(Mean of a Data Set)

Given a data set with »n data values.
Then, the mean is the average of the data set.

R

n

x:

NOTATION: > x means the sum of all the data values in the data set.
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Median of a Data Set (Definition)

Definition

(Median of a Data Set)

Given a data set with n data values.
Then the median is the middle value in the sorted data set.

If n is odd, then the median is the value in the middle position.
If n is even, then the median is the average of the two middle values.
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Mode of a Data Set (Definition)

Definition

(Mode of a Data Set)

Given a data set with » data values.
Then the mode is the data value that occurs most frequently.

If two values occur most frequently, then each is a mode.
If more than two values occur most frequently, then there is no mode.
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-1: Given the following data set:
3,15,8,11,15

(a) Compute the mean of the data set.
(b) Compute the median of the data set.
(c) Compute the mode of the data set.
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-1: Given the following data set:
3,15,8,11,15

(a) Compute the mean of the data set.

(b) Compute the median of the data set.
(c) Compute the mode of the data set.
(

a) There are 5 datavalues — n=>5
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-1: Given the following data set:
3,15,8,11,15

Compute the mean of the data set.
Compute the median of the data set.
Compute the mode of the data set.

(a
(b
(c
(

~— = —

a) There are 5 datavalues — n=>5

X

n

~

X =
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-1: Given the following data set:
3,15,8,11,15

(a) Compute the mean of the data set.

(b) Compute the median of the data set.
(c) Compute the mode of the data set.
(

a) There are 5 datavalues — n=>5

>x  3+15+8+11+15
no 5

X =
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-1: Given the following data set:
3,15,8,11,15

(a) Compute the mean of the data set.

(b) Compute the median of the data set.
(c) Compute the mode of the data set.
(

a) There are 5 datavalues — n=>5

3+15+8+11+15 52
f:&: + +5+ + :?:
n
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-1: Given the following data set:
3,15,8,11,15

(a) Compute the mean of the data set.
(b) Compute the median of the data set.
(c) Compute the mode of the data set.

(

a) There are 5 data values — n=>5

_&_3+15+8+11+15_2_104
T on 5 5 L=

(b) Sortdata: 3,8,11,15,15

=l
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-1: Given the following data set:
3,15,8,11,15

(a) Compute the mean of the data set.
(b) Compute the median of the data set.
(c) Compute the mode of the data set.

(

a) There are 5 datavalues — n=>5

1 11+1 2
f:&:3—% 5+85+ + 5:5?:
n
(b) Sortdata: 3,8,11,15,15

Since n is odd, the sorted data set has one middle value.
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-1: Given the following data set:
3,15,8,11,15

) Compute the mean of the data set.
) Compute the median of the data set.
) Compute the mode of the data set.

(a
(b
(c
(a) There are 5 datavalues — n=>5

Sx  3+15+48+11+15 52
- 5 5

(b) Sortdata: 3,8,11,15,15

X =

=|10.4

Since n is odd, the sorted data set has one middle value.
— Median = (Middle Value of sorted data set (in blue)) =
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-1: Given the following data set:
3,15,8,11,15

) Compute the mean of the data set.
) Compute the median of the data set.
) Compute the mode of the data set.

(a
(b
(c
(a) There are 5 datavalues — n=>5

Sx  3+15+48+11+15 52
- 5 5

(b) Sortdata: 3,8,11,15,15

X =

=|10.4

Since n is odd, the sorted data set has one middle value.
= Median = (Middle Value of sorted data set) =
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-1: Given the following data set:
3,15,8,11,15

(a) Compute the mean of the data set.
(b) Compute the median of the data set.
(c) Compute the mode of the data set.

(

a) There are 5 data values — n=>5

1 11+1 2
L_Xx_3+ 5+85+ +5:%:

n

(b) Sortdata: 3,8,11,15,15

Since n is odd, the sorted data set has one middle value.
= Median = (Middle Value of sorted data set) =

(c) The most frequent value is 15 (in blue).
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-1: Given the following data set:
3,15,8,11,15

Compute the mean of the data set.
Compute the median of the data set.
Compute the mode of the data set.

(a
(b
(c
(

~— = —

There are 5 datavalues — n=>5

f:&:3+15+85+11+15 :%:
n
(b) Sortdata: 3,8,11,15,15

a

~

Since n is odd, the sorted data set has one middle value.
— Median = (Middle Value of sorted data set) =

(c) The most frequent value is 15 (in blue).
— Mode = (Most Frequent Value) =
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-1: Given the following data set:
3,15,8,11,15

Compute the mean of the data set.
Compute the median of the data set.
Compute the mode of the data set.

(a
(b
(c
(

~—

There are 5 data values — n=>5

f:%:3+15+85+11+15 :%:
(b) Sortdata: 3,8,11,15,15

a

~

Since n is odd, the sorted data set has one middle value.
— Median = (Middle Value of sorted data set) =

(c) The most frequent value is 15.
— Mode = (Most Frequent Value) =
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-2: Given the following data set:
11,3, 15,8,11,15

(a) Compute the mean of the data set.
(b) Compute the median of the data set.
(c) Compute the mode of the data set.
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-2: Given the following data set:
11,3, 15,8,11,15

(a) Compute the mean of the data set.

(b) Compute the median of the data set.
(c) Compute the mode of the data set.
(

a) There are 6 data values — n=26
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-2: Given the following data set:
11, 3,15, 8, 11,15

Compute the mean of the data set.
Compute the median of the data set.
Compute the mode of the data set.

(a
(b
(c
(

~ — —

There are 6 data values — n==6

X

n

a

~

X =
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-2: Given the following data set:
11, 3,15, 8, 11,15

(a) Compute the mean of the data set.

(b) Compute the median of the data set.
(c) Compute the mode of the data set.
(

a) There are 6 data values — n=26

&_ 114+34+15+8+11+15
no 6

X =
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-2: Given the following data set:
11, 3,15, 8, 11,15

(a) Compute the mean of the data set.

(b) Compute the median of the data set.
(c) Compute the mode of the data set.
(

a) There are 6 data values — n=26

114+3+15+8+114+15 63
o=t _ 434 Z REL = 2 =[103]
n

Josh Engwer (TTU) Statistics: Mean, Median, Mode 03 August 2015 22/42



Mean, Median, Mode of a Data Set (Example)

WEX 14-2-2: Given the following data set:
11, 3,15,8,11, 15

(a) Compute the mean of the data set.
(b) Compute the median of the data set.
(c) Compute the mode of the data set.

(

a) There are 6 data values — n=6

S Sx 4341548411415 63

n 6 FZ

(b) Sortdata: 3,8,11,11,15,15

=l
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-2: Given the following data set:
11, 3,15,8,11, 15

(a) Compute the mean of the data set.
(b) Compute the median of the data set.
(c) Compute the mode of the data set.

(

a) There are 6 data values — n=6

11 1 11+1
f:&: +3+ 5—;84‘ +5:%:
n

(b) Sortdata: 3,8,11,11,15,15

Since n is even, the sorted data set has two middle values.
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-2: Given the following data set:
11, 3,15, 8, 11,15

a
b
c

~

Compute the mean of the data set.
Compute the median of the data set.
Compute the mode of the data set.

—_ —~ o~ o~
~ -

a) There are 6 datavalues — n==6

11+3+154+8+11+15 63
o 2X _ 1143+ Z ti+ == =[103]
n

(b) Sortdata: 3,8,11,11,15,15

~

Since n is even, the sorted data set has two middle values.
11+11

!

— Median = (Average of two Middle Values (in blue)) =
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Mean, Median, Mode of a Data Set (Example)

WEX 14-2-2: Given the following data set:
11, 3,15, 8, 11,15

a
b
c

~

Compute the mean of the data set.
Compute the median of the data set.
Compute the mode of the data set.

—_ —~ o~ o~
~ -

a) There are 6 datavalues — n==6

11+3+15+8+11415 63
X:%: +3+ ZJr + :FZ

(b) Sortdata: 3,8,11,11,15,15

~

Since n is even, the sorted data set has two middle values.

— Median = (Average of two Middle Values) = 1 er L % =

Josh Engwer (TTU) Statistics: Mean, Median, Mode 03 August 2015 26/42



Mean, Median, Mode of a Data Set (Example)

WEX 14-2-2: Given the following data set:
11, 3,15, 8,11, 15

(a) Compute the mean of the data set.
(b) Compute the median of the data set.
(c) Compute the mode of the data set.

(

a) There are 6 data values — n=6

IT+3+15+8+11+15 63
b e ITE]
n

(b) Sortdata: 3,8,11,11,15,15
Since n is even, the sorted data set has two middle values.

11411 22
— Median = (Average of two Middle Values) = er =5 =

(c) The most frequent values are 11 & 15 (in blue).
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Mean, Median, Mode of a Data Set (Example)
WEX 14-2-2: Given the following data set:

11, 3, 15,8, 11,15

(a) Compute the mean of the data set.
(b) Compute the median of the data set.
(c) Compute the mode of the data set.

(

a) There are 6 data values — n=6

11 1 11+1
f:%: + 3+ 5284— +5:%:

(b) Sortdata: 3,8,11,11,15,15

Since n is even, the sorted data set has two middle values.

. . 1m+11 22
—> Median = (Average of two Middle Values) = er =5 =

(c) The most frequent values are 11 & 15.

— Mode = (Two Most Frequent Values) =11, 15
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Frequency Distributions (Definitions)

A frequency distribution is a data set represented by a frequency table.

For example, the data set

2,7,2,12,12,2,7,2,7,12,2,12,12, 2

is equivalent to the frequency distribution

Josh Engwer (TTU)
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(x) ()
2 6
7 3
12 5
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Mean of a Frequency Distribution (Definition)

Definition
(Mean of a Frequency Distribution)

Given a data set with n data values.
Then, the mean is the average of the data set.

> (x-f)
>.f

x:

NOTATION:
> (x-f) means the sum of the products of each data value with its frequency.

>~ f means the sum of all the frequencies.
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Median of a Frequency Distribution (Definition)

Definition

(Median of a Frequency Distribution)
Given a data set with n data values.

The median is the middle value in the sorted frequency distribution.

If > f is odd, then the median is the value in the %T -th position.

If > f is even, then the median is the average of the values

in the (Zf> -th & [(%) + 1}-st positions.
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Mode of a Frequency Distribution (Definition)

Definition
(Mode of a Frequency Distribution)

Given a data set with » data values.
The mode is the data value with the highest frequency.

If two values occur most frequently, then each is a mode.
If more than two values occur most frequently, then there is no mode.
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Mean, Median, Mode of a Freq. Dist. (Example)

WEX 14-2-3: Given the following frequency distribution:

DATA VALUE | FREQUENCY
() )
6 23
9 12
20 31

(a) Compute the mean of the frequency distribution.
(b) Compute the median of the frequency distribution.
(c) Compute the mode of the frequency distribution.
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Mean, Median, Mode of a Freq. Dist. (Example)

WEX 14-2-3: Given the following frequency distribution:

DATA VALUE | FREQUENCY
() )
6 23
9 12
20 31

(a) Compute the mean of the frequency distribution.
(b) Compute the median of the frequency distribution.
(c) Compute the mode of the frequency distribution.

2.(x-f)
2f

(a) x=
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Mean, Median, Mode of a Freq. Dist. (Example)

WEX 14-2-3: Given the following frequency distribution:

DATA VALUE | FREQUENCY
() )
6 23
9 12
20 31

(a) Compute the mean of the frequency distribution.

(b) Compute the median of the frequency distribution.

(c) Compute the mode of the frequency distribution.
2(x-f) _ (6)(23) +(9)(12) + (20)(31)

@) x==57= 23 1 12 1 31

Josh Engwer (TTU) Statistics: Mean, Median, Mode 03 August 2015 35/42



Mean, Median, Mode of a Freq. Dist. (Example)

WEX 14-2-3: Given the following frequency distribution:

DATA VALUE | FREQUENCY
() )
6 23
9 12
20 31

(a) Compute the mean of the frequency distribution.
) Compute the median of the frequency distribution.
(c) Compute the mode of the frequency distribution.

(6)(23) + (9)(12) + (20)(31) _ 866

23+ 12+ 31

66
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Mean, Median, Mode of a Freq. Dist. (Example)

WEX 14-2-3: Given the following frequency distribution:

DATA VALUE | FREQUENCY
(x) ()
6 23
9 12
20 31

(a) Compute the mean of the frequency distribution.
(b) Compute the median of the frequency distribution.
(c) Compute the mode of the frequency distribution.

=l

(@)

Sx-f)  (6)(23) +(9)(12) + (20)(31) 866

©) % _ 626

=33

S f 23+ 12 + 31
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Mean, Median, Mode of a Freq. Dist. (Example)

WEX 14-2-3: Given the following frequency distribution:

DATA VALUE | FREQUENCY LAST POSITION
(x) )
6 23 23" position
9 12 23 + 12 = 35" position
20 31 23 4 12 4 31 = 66™ position

(a) Compute the mean of the frequency distribution.
(b) Compute the median of the frequency distribution.
(c) Compute the mode of the frequency distribution.

@) w= SO O03) O+ QOO _ 8613 1y

>f
(b) %:%:33

234+ 12+ 31

= Median = (Avg of 33"/ Value & 34" Value) = 9+9 _ @

Josh Engwer (TTU)
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Mean, Median, Mode of a Freq. Dist. (Example)

WEX 14-2-3: Given the following frequency distribution:

DATA VALUE | FREQUENCY
() ()
6 23
9 12
20 31

(a) Compute the mean of the frequency distribution.
(b) Compute the median of the frequency distribution.
(c) Compute the mode of the frequency distribution.

66

(@ T— 2(x-f) _ (6)(23) +(9)(12) + (20)(31) _ 866
>f 23+ 12 +31
(b) % _ % _ 13

~[i5.12]

= Median = (Avg of 33" Value & 34" Value) = % = @
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Mean, Median, Mode of a Freq. Dist. (Example)

WEX 14-2-3: Given the following frequency distribution:

DATA VALUE | FREQUENCY
() ()
6 23
9 12
20 31

(a) Compute the mean of the frequency distribution.
(b) Compute the median of the frequency distribution.
(c) Compute the mode of the frequency distribution.

@ x= 200 _ (6)23)+(0)(12) + 20)(31) _ 866 ~[13.1212]

S f 23+ 12 + 31 66
66
(b) %:7:33

= Median = (Avg of 33" Value & 34" Value) = ? = @

(c) The value with the highest frequency = 20.
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Mean, Median, Mode of a Freq. Dist. (Example)

WEX 14-2-3: Given the following frequency distribution:

DATA VALUE | FREQUENCY
(%) (f)
6 23
9 12
20 31

(a) Compute the mean of the frequency distribution.
(b) Compute the median of the frequency distribution.
(c) Compute the mode of the frequency distribution.

(@) x= =) _ (0)23) +(9)(12) + (20)(31) _ 866
Sf 23+ 12+ 31 66
(b) % = % =33

~[i5.012]

= Median = (Avg of 33" Value & 34" Value) = ? = @

(c) The value with the highest frequency = 20.

—> Mode :
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