
Math 114 Module 9: Data and Variation
Prof. Volk Fall 2026



Homework 9: 25 Questions

•Answer conceptual questions involving averages and shapes of distributions.Questions 1 - 3

•Characterize the shape of a distribution by its number of modes, symmetry, and variation.Questions 4 - 7

• Find and interpret the mean, median, and mode of a distribution.Questions 8 - 9

• Identify outliers and determine their effects on the mean and median.Question 10

• State whether the mean, median, or mode gives the best description of the averages.Questions 11-16

•Use histograms to classify the shapes of distributions.Question 17

• Solve applications involving measures of center and variation.Questions 18, 23-25

•Compute measures of center and variation.Question 19

•Answer conceptual questions involving measures of center and variation.Questions 20-21

•Calculate and interpret the five-number summary and boxplot for a distribution.Question 22

Due Sunday 
11:59 pm



Quiz 9: 10 Questions
Due Monday 

11:59 pm

•Answer conceptual questions involving averages and shapes of distributions.Question 1

•Characterize the shape of a distribution by its number of modes, symmetry, and variation.Questions 2 - 3

• Find and interpret the mean, median, and mode of a distribution.Question 4

• Identify outliers and determine their effects on the mean and median.Question 5

• State whether the mean, median, or mode gives the best description of the averages.Question 6

•Use histograms to classify the shapes of distributions.Question 7

•Calculate and interpret the five-number summary and boxplot for a distribution.Question 8

• Solve applications involving measures of center and variation.Questions 9 & 10



Chapter 6
(Sections A & B)

Data and Variation

This Week’s Reading



The distribution of a variable refers to the 

way its values are spread over all possible 

values. We can display a distribution with a 

table or graph.

Definition



◼The mean is what we most commonly call the average value. It is 
defined as follows:

◼The median is the middle value in the sorted data set (or halfway 
between the two middle values if the number of values is even).

◼The mode is the most common value (or group of values) in a 
distribution.

Measures of Center in a Distribution



Notes
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Mean Median Mode



Eight grocery stores sell the PR energy bar for the 

following prices:

$1.09   $1.29   $1.29   $1.35   $1.39   $1.49 $1.59   

$1.79

Find the mean, median, and mode for these prices.

Solution

The mean is $1.41 

Example: Price Data (1 of 2)

$1.09 $1.29 $1.29 $1.35

$1.39 $1.49 $1.59 $1.79
mean = $1.41
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Median: sort the data in ascending order:

$1.09  $1.29  $1.29    $1.35  $1.39    $1.49  $1.59 $1.79

Because there are eight prices (an even number), there 

are two values in the middle of the list: $1.35 and $1.39. 

The median lies halfway between these two values, 

which we calculate by adding them and dividing by 2:

The mode is $1.29. 

Example: Price Data (2 of 2)

3 values below 3 values above2 middle values

$1.35 $1.39
median = $1.37
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Effects of Outliers

An outlier in a data set is a data value that is 

much higher or much lower than almost all other 

values. An outlier can change the mean of the 

data but generally does not affect the median or 

mode.

Consider the following data set of contract offers:

$0     $0     $0     $0     $10,000,000

The mean contract offer is

As displayed, outliers can pull the mean upward 

(or downward). The median and mode of the data 

are not affected.

$0 $0 $0 $0 $10,000,000
$2,000,000
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Outlier: An unusually small or large data value. 

Notes: Outlier Scatterplot



Outlier: An unusually small or large data value. 

Notes: Outlier Histogram



Outlier: An unusually small or large data value. 

Notes: Outlier Dotplot



Two single-peaked (unimodal) distributions

A double-peaked (bimodal) distribution

Shapes of Distributions



Symmetry

A distribution is symmetric if its left half is a mirror 

image of its right half.

A distribution that is not symmetric must have values 

that tend to be more spread out on one side than the 

other. In this case we say the distribution is skewed.



Notes: Symmetry and Skew



A distribution is left-

skewed if its values are 

more spread out on the 

left side.

A distribution is right-

skewed if its values are 

more spread out on the 

right side.

Skewness



Definition

Symmetry and Skewness

A single-peaked distribution is symmetric if its left 

half is a mirror image of its right half.

A single-peaked distribution is left-skewed if its 

values are more spread out on the left side of the 

mode.

A single-peaked distribution is right-skewed if its 

values are more spread out on the right side of the 

mode.



Variation

From left to right, these three distributions have 

increasing variation.

Variation describes how widely data values are 

spread out about the center of a data set.



Why Variation Matters
Consider the following waiting times for 11 customers 

at 2 banks.

Big Bank (three lines):

4.1   5.2   5.6   6.2   6.7   7.2   

7.7   7.7   8.5   9.3  11.0

Best Bank (one line):

6.6   6.7   6.7   6.9   7.1   7.2   

7.3   7.4   7.7   7.8   7.8

Which bank is likely to have more unhappy customers? 

→ Big Bank, due to more surprise long waits
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Distribution Skewed?
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Distribution Examples



Range

The range of a data set is the difference between its 

highest and lowest data values.

range = highest value (max) – lowest value (min)



Consider the following two sets of quiz scores 
for nine students. Which set has the greater 
range? Would you also say that the scores in the 
set are more varied?

Quiz 1:  1  10  10  10  10  10  10  10  10

Quiz 2:  2    3    4    5    6    7    8    9  10

Example: Misleading Range (1 of 2)



Quartiles
◼The lower quartile (or first quartile) divides the lowest fourth of a 

data set from the upper three-fourths. It is the median of the data 
values in the lower half of a data set.

◼The middle quartile (or second quartile) is the median of the entire 
data.

◼The upper quartile (or third quartile) divides the lower three-fourths 
of a data set from the upper fourth. It is the median of the data values 
in the upper half of a data set.
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Notes: Quartiles



◼The five-number summary for a data set consists of the following 
five numbers:

low value     lower quartile     median     upper quartile     high value

◼A boxplot shows the five-number summary visually, with a 
rectangular box enclosing the lower and upper quartiles, a line 
marking the median, and whiskers extending to the low and high 
values.

  

The Five-Number Summary



Best BankBig Bank

low value (min) = 4.1  

lower quartile = 5.6  

median = 7.2  

upper quartile = 8.5  

high value (max) = 11.0

low value (min) = 6.6

lower quartile = 6.7

median = 7.2

upper quartile = 7.7

high value (max) = 7.8

Five-number summary of the waiting times at each bank:

The corresponding boxplot:

The Five-Number Summary















Standard Deviation
The standard deviation is the single number most 

commonly used to describe variation.

1
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Notes: Standard Deviation



The Range Rule of Thumb

4

range
deviation standard 

( )2 − low value mean standard deviation

( )2 + high value mean standard deviation

◼The standard deviation is approximately related to the range of a 
distribution by the range rule of thumb:

◼If we know the standard deviation for a data set, we estimate the low 
and high values as follows:
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Match the following distribution curves to the random 
variables listed below. Also, describe the shape of the 
distribution. 

• bowling scores 

• the year shown on a penny

• the production year of the American Film Institute’s top 100 films







QUESTIONS?
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