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THEME #4
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Measures of position 
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Mode

Value/category/class with the highest frequency

Median

Value of the observation(s) in the middle of the ranked data, where the middle position is  
𝑛+1

2

Quartiles

Three values that divide the ranked data into four equal parts

Percentiles

Values that divide the ranked data into 100 equal parts 

Arithmetic mean/average

Sum of all values divided by number of observations

Geometric mean

The nth root of the product of all observations

Harmonic mean

The reciprocal of the arithmetic mean

Measures of position 
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Company 2014 Profits (mil. of dollars)

Wal-Mart Stores 16022

Exxon Mobil 3258

Chevron 21423

Berkshire Hathaway 19476

Apple 37037

Phillips 66 3726

General Motors 5346

Ford Motor 7155

General Electric 13057

Valero Energy 2720

3.82 The following data give the 2014 profits (in millions of dollars) of the top 10 companies listed in the 2014 Fortune 500.

Find the mean and median for these data. Do these data have a mode?

Company 2014 Profits (mil. of dollars)

Valero Energy 2720

Exxon Mobil 3258

Phillips 66 3726

General Motors 5346

Ford Motor 7155

General Electric 13057

Wal-Mart Stores 16022

Berkshire Hathaway 19476

Chevron 21423

Apple 37037

Total 129220

𝜇 =
σ𝑥

𝑁
=

129220

10
= 12922.0

Step 1. Rank data

Step 2. Median

Step 3. Mean

𝑛 + 1

2
=

11

2
= 5.5 (between 5th and 6th values)

Median=
7155+13057

2
= 10106

Step 4. No Mode
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(𝑛 + 1)

2
=

12

2
= 6
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a.Calculate the mean, median, and mode for these data.

n=20

Rank data

35 38 39 40 44 45 50 53 55 57 58 59 61 62 64 64 67 71 74 77

Mean

Median

35 38 39 40 44 45 50 53 55 57 58 59 61 62 64 64 67 71 74 77

1° 2° 3° 4° 5° 6° 7° 8° 9° 10° 11° 12° 13° 14° 15° 16° 17° 18° 19° 20°

Mode

35 38 39 40 44 45 50 53 55 57 58 59 61 62 64 64 67 71 74 77 Mode = 64

2 times

b.Calculate the 15% trimmed mean for these data.

n=20*15%=20*0,15= 3

Drop 3 values from each end

35 38 39 40 44 45 50 53 55 57 58 59 61 62 64 64 67 71 74 77

1° 2° 3° 4° 5° 6° 7° 8° 9° 10° 11° 12° 13° 14° 15° 16° 17° 18° 19° 20°

Trimmed mean=

𝑥  = 
 𝑥

𝑛
=  

 5 +   +  9 +  0 +   +  5 + 50 + 5 + 55 + 5 + 5 + 59 + 61 + 62 + 6 + 6 + 6 +  1 +   +   

20
=  

111 

20
= 55 65

𝑛 + 1

2
= 

21

2
= 10 5

     𝑛 =
5 + 5 

2
= 5  5

 𝑥

𝑛
=  

 0 +   +  5 + 50 + 5 + 55 + 5 + 5 + 59 + 61 + 62 + 6 + 6 + 6 

1 
=  

  9

1 
= 55 6 
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𝜇 =෍
𝑥𝑖 𝑛𝑖
𝑁

where:

xi is the value of each category

ni is the frequency of each category (you can find the symbol of the frequency also as fi )

N the total number of observation

Example 2: Given the following distribution: 4, 2, 4, 2, 6, 4, 0, 4, 0, 2, 4, 4.

The frequency distribution is:

Mean for Grouped data

The mean of the distribution is:

𝜇 =෍
𝑥𝑖𝑛𝑖
𝑁

=
 6

12
=  

To calculate the mean we have to multiply the 

value of each class for its frequency



𝜇 =෍
𝑚𝑖 𝑓𝑖
𝑁

=
  0

25
= 1 .2

Mean for Grouped data (in classes)

𝜇 =෍
𝑚𝑖 𝑛𝑖
𝑁

where:

mi is the midpoint of each class

ni is the frequency of each category (you can find the symbol of the frequency also as fi )

N the total number of observation

To calculate the mean we have to find the 

midpoint of each class and multiply it for the 

frequency of each class
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xi fi

0   ├  20 14

20 ├  40 18

40 ├  60 9

60 ├  80 5

80 ├  100 4

3.53 For 50 airplanes that arrived late at an airport during a week, the time by which they were late was

observed. In the following table, x denotes the time (in minutes) by which an airplane was late, and f denotes

the number of airplanes.

Find the mean.

xi fi

0   ├  20 14

20 ├  40 18

40 ├  60 9

60 ├  80 5

80 ├  100 4

50

𝜇 =
σ𝑚𝑖𝑓𝑖
𝑁

𝜇 =
σ𝑚𝑖𝑓𝑖
𝑁

=
1  0

50
=  6. 

Find the 

midpoint of 

the classes

Calculate the mean for grouped data
mi

10

30

50

70

90

mifi

140

540

450

350

360

1840
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Solution

n=6

56 38 43 51 36 6th?

The mean in 52: µ=52

From the property of the mean:

 (𝑥 − µ) = 0
Indeed, 

 𝑥 = 𝑛µ

𝑛µ = 6 ∙ 52 =  12

 𝑥 = 22 + (6𝑡ℎ 𝑝 𝑟𝑠𝑜𝑛)

 12 = 22 + 6𝑡ℎ 𝑝 𝑟𝑠𝑜𝑛 →  12 − 22 =   

The 6th person is 88 years old
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Exercise 3 

Given the following distribution:

4  2  4  2  6  4  0  4  0  2  4  4

1. calculate the median and the arithmetic mean using the unitary distribution; 

2. calculate the mean using the frequency distribution;

3. check the property of the mean: σ 𝑥 − 𝜇 = 0 .

Solution

1. Calculate the Median

Rank the data

0  0  2  2  2  4  4  4  4  4  4  6
#1     #2    #3    #4     #5    #6     #7     #8    #9    #10   #11  #12
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Exercise 3 

Given the following distribution:

4  2  4  2  6  4  0  4  0  2  4  4

1. calculate the median and the arithmetic mean using the unitary distribution; 

2. calculate the mean using the frequency distribution;

3. check the property of the mean: σ 𝑥 − 𝜇 = 0 .

Solution

1. Calculate the Mean

𝜇 =෍
𝑥

𝑁
=
 6

12
=  



21

Exercise 3 

Given the following distribution:

4  2  4  2  6  4  0  4  0  2  4  4

1. calculate the median and the arithmetic mean using the unitary distribution; 

2. calculate the mean using the frequency distribution;

3. check the property of the mean: σ 𝑥 − 𝜇 = 0 .

Solution

2. Calculate the Mean using the frequency distribution

𝜇 = ෍
𝑥𝑖𝑛𝑖
𝑁

=
 6

12
=  
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Exercise 3 

Given the following distribution:

4  2  4  2  6  4  0  4  0  2  4  4

1. calculate the median and the arithmetic mean using the unitary distribution; 

2. calculate the mean using the frequency distribution;

3. check the property of the mean: σ 𝑥 − 𝜇 = 0 .

Solution

3. Verify the property of the mean σ 𝑥 − 𝜇 = 0


