
Unit 2 – Measures of Center and Variation 

Arrays: Measures of Center and Variations and Ungrouped Data 

Central Values: Many times one number is used to describe the entire sample or population. 

Such a number is called an average. There are many ways to compute an average. 

Four values that are considered measures of the center: 

1. Mean 

2. Median 

3. Mode 

4. Midrange 

Mean – arithmetic average 

x̅ =
∑ x

n
   𝑥 𝑏𝑎𝑟 =

𝑠𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑥

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑥
 

Symbols for mean (you MUST know the difference between these!!!!): 

�̅� – sample mean 

�̅� – population mean 

Rounding Rule: round answers to one decimal place more than the number of decimal places in 

the original data. 

Example: Find the mean of the array. 

4, 3, 8, 9, 1, 7, 12 

 

 

 

 



Calculator Steps: 

1. Stat 

2. Edit (input numbers into L1) 

3. 2nd Quit 

4. Stat 

5. Calc 

6. One Var Stats (L1) 

Example: Find the mean of the array. 

2.0, 4.9, 6.5, 2.1, 5.1, 3.2, 16.6 

 

Median: the middle number in an ordered set of numbers; it divides the data into two equal 

parts. 

 For an odd numbered set – the median falls exactly on the middle number 

 For an even numbered set – the median falls between the two middle values in the set 

    You find the average of the two middle numbers 

Example: Find the median 

a) 2, 3, 4, 7, 8 

 

b) 292, 300, 311, 713, 618, 596 

 

Mode: the number that occurs most often. 

 You can have a single number for the mode, no mode, or more than one mode. 

 Suggestion – sort the numbers in L1 to make it easier to see the grouping of the numbers. 

 



Example: Find the mode. 

a) 1, 2, 1, 2, 2, 2, 1, 3, 3 

 

b) 0, 1, 2, 3, 4 

 

c) 4, 4, 6, 7, 8, 9, 6, 9 

 

Midrange: the number exactly midway between the lowest value and the highest value of the 

data set. It is found by averaging the low and high numbers. 

 𝑀𝑖𝑑𝑟𝑎𝑛𝑔𝑒 =
𝐿𝑜𝑤 𝑉𝑎𝑙𝑢𝑒+𝐻𝑖𝑔ℎ 𝑉𝑎𝑙𝑢𝑒
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Example: Find the midrange of the data set. 

3, 3, 5, 6, 8 

 

Trimmed Mean: 

A disadvantage of the mean is that it can be affected by extremely high or low values. One way 

to make the mean more resistant to exceptional values and still sensitive to specific data values 

is to do a trimmed mean. Usually a 5% trimmed mean is used. 

Steps: 

1. Order the data from small to large 

2. Delete the bottom 5% of the data and the top 5% of the data. (Note – if 5% is a decimal, 

round to the nearest integer.) 

3. Compute the mean of the remaining 90%. 

 

 



Example: Find the 5% trimmed mean 

14 20 20 20 20 23 25 30 30 30 

35 35 35 40 40 42 50 50 80 80 

 

Weighted Average: when you wish to average numbers, but want to assign more importance, or 

more weight, to some of the numbers. 

 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 =  
∑ 𝑥𝑤

∑ 𝑤
 

Example: Suppose your midterm test score is 83 and your final exam score is 95. Using weights 

of 40% for the midterm, and 60% for the final exam, compute the weighted average of your 

scores. If the minimum average for an A is 90, will you earn an A? 

 

Dispersion: the measure of the spread or variability. 

 No variability means No dispersion. 

There are three values used to measure the amount of dispersion or variation. 

1. Range (high # - low #) 

2. Variance 

3. Standard deviation 

Variance formula (array): 𝑠2 =
∑ 𝑥2−

(∑ 𝑥)2

𝑛

𝑛−1
 

Standard Deviation: 𝑠 = √𝑠2 

Example: Find the variance and standard deviation. 

6, 3, 8, 5, 3 

 



Calculator Steps: 

1. Stat 

2. Edit (enter #’s into L1) 

3. Stat 

4. Calc 

5. One var stats, L1 

 

Ungrouped Data: 

Formula for the mean of ungrouped data: �̅� =
∑ 𝑓𝑥

𝑛
 

Median for ungrouped data: there is no formula, but we do use a position locator formula to 

show us where to begin to find the median in the cumulative frequency column (cf). The position 

locator formula is 
𝑛

2
 

Cumulative frequency (cf): a column which keeps a running total of the frequencies. 

Mode for ungrouped data: find the number with the greatest frequency, f, and read the “x” 

value. This is the mode of the set or the value that occurs most often. 

Example: find the mean, median, and mode of the following data. 

x f fx cf 

1 3   

2 8   

3 5   

4 4   

5 2   

6 1   

7 1   

 

 

 



You Try: find the mean, median, and mode of the following set of data. 

x f fx cf 

12.5 6   

24.5 10   

36.5 13   

48.5 8   

60.5 5   

72.5 6   

84.5 2   

 

 

For ungrouped data you may do the following in the calculator: 

1. Stat 

2. Edit  

3. Enter x’s into L1 

4. Enter frequencies in L2 

5. Stat 

6. Calc 

7. One var stats (L1, L2) 

Variance formula for ungrouped data: 𝑠2 =
∑ 𝑓𝑥2−

(∑ 𝑓𝑥)2

𝑛

𝑛−1
 

Standard deviation formula for ungrouped data: 𝑠 = √𝑠2 

Example: find the variance and standard deviation of the ungrouped data set. 

x f 

5 4 

6 3 

7 9 

8 6 

9 2 

10 1 

 



You Try: find the variance and standard deviation of the ungrouped data set. 

x f 

10 2 

11 3 

12 6 

13 7 

14 5 

15 1 

 

 

**** Make sure you do all of the homework by hand using the columns. You may use your 

calculator ONLY to check your answers!!!! 

 

  



Grouped Data 

For grouped data, you will need a midpoint column. The symbol for midpoint is 𝑥𝑚. 

Formulas: 

Mean: �̅� =
∑ 𝑓𝑥𝑚

𝑛
 

Median: (unlike ungrouped data, there is a formula for median of grouped data) 

 𝑀𝐷 =
𝑛

2
−𝑐𝑓

𝑓
(𝑤) + 𝑙𝑚 

Helpful Hints: 

 𝑙𝑚 = lower boundary 

 Always go 1 row up for cf 

Mode: find the greatest frequency and read across the chart until you see that class that 

corresponds to it. Your answer will be the entire interval. 

Midrange: add the lowest number in the first row and the highest number in the last row, then 

divide by 2. 

Example:     

Class Frequency Midpoint Frequency times 

midpoint 

CF 

12.5-20.5 1    

20.5-28.5 5    

28.5-36.5 4    

36.5-44.5 6    

44.5-52.5 8    

52.5-60.5 7    

 

n = ________ ∑ 𝑓𝑥𝑚 = ________  �̅� = ________ MD = ________ 

Mode = ________  Midrange = ________ 



Example: 

Class Frequency Midpoint Frequency times 

midpoint 

CF 

63-66 2    

66-69 4    

69-72 8    

72-75 5    

75-78 2    

 

n = ________ ∑ 𝑓𝑥𝑚 = ________  �̅� = ________ MD = ________ 

Mode = ________  Midrange = ________ 

 

Example: 

Class Frequency Midpoint Frequency times 

midpoint 

CF 

50-60 3    

60-70 6    

70-80 10    

80-90 7    

90-100 4    

 

n = ________ ∑ 𝑓𝑥𝑚 = ________  �̅� = ________ MD = ________ 

Mode = ________  Midrange = ________ 

 

 

 

 

 

 



Formulas: 

Variance: 𝑠2 =
∑ 𝑓𝑥𝑚

2−
(∑ 𝑓𝑥𝑚)2

𝑛

𝑛−1
 

Standard Deviation: 𝑠 = √𝑠2 

Range: high number in last row minus low number in first row. 

Example: 40 students were polled on how much money they spend on entertainment during the 

week. 

Class Limit Frequency Midpoint Frequency 

times 

Midpoint 

Frequency 

times 

Midpoint 

Squared 

0-10 5    

11-21 6    

22-32 8    

33-43 12    

44-54 7    

55-65 2    

 

Variance = ________ Standard Deviation = ________ Range = ________ 

 

 

 

 

 

 

 

 



Example: the ages of residents of Medicine Bow, Wyoming. 

Class Limits Frequency Midpoint Frequency 

times 

Midpoint 

Frequency 

times 

Midpoint 

Squared 

0-9 6    

10-19 4    

20-29 10    

30-39 20    

40-49 16    

50-59 18    

60-69 12    

70-79 8    

80-89 2    

 

Variance = ________ Standard Deviation = ________ Range = ________ 

 

Example: 

 Class Limits Frequency Midpoint Frequency 

times 

Midpoint 

Frequency 

times 

Midpoint 

Squared 

10-15 5    

15-20 9    

20-25 7    

25-30 3    

30-35 2    

 

Variance = ________ Standard Deviation = ________ Range = ________ 


