6A: Characterizing a Data Distribution

Suppose we have a data set consisting of some numbers that are all of the same kind (e.g., a list of heights, or a list of weights, or a list of prices).

The distribution of the data set describes the values that occur in the data set and the frequency or relative frequency of these values.

An average is a “typical” value in the data set.

Three kinds of average:


mean,


median, and


mode

Mean = “balance point”:

the mean of n numbers is the sum of 

the numbers, divided by n.
For instance, the mean of the numbers

1, 2, 8, 3, 1

is


(1+2+8+3+1)/5 = 15/5 = 3.

Each number in a data set has a deviation from the mean, which can be positive or negative:


1: since 1–3=–2, the deviation is –2.


2: since 2–3=–1, the deviation is –1.


8: since 8–3=+5, the deviation is +5. 

3: since 3–3=  0, the deviation is   0.

1: since 1–3=–2, the deviation is –2.

The deviations must add up to zero.


Check: (–2)+(–1)+(+5)+(0)+(–2)= 0.

Median = “midpoint”:


the median of n numbers (when n is 

odd) is the value that appears in 

the middle of the list when the 

numbers are arranged in increasing 

order.

When we arrange


1, 2, 8, 3, 1

in order we get


1, 1, 2, 3, 8;

the middle number in the list is 2, so the median is 2.

Mode = “most common value”:


the mode of a list of numbers is the 

value that appears most often in the

list.

The mode of 1, 2, 8, 3, 1 is 1 (because that’s the only value that occurs twice in the list).

Review: for the data set 1, 2, 8, 3, 1,


the mean is 3,


the median is 2, and


the mode is 1.

An outlier is a data value that is much higher or much lower than almost all other values in the data set.

In the list


1, 2, 8, 3, 1,

there is one outlier, namely, the number 8; every other number in the list is between 1 and 3.

Outliers are often the result of measurement error, or the inclusion of inappropriate data in the data set.

Presence of an outlier can have a big impact on the mean:

1,2,2,2,3: median = mode = mean = 2

1,2,2,2,93: median = mode = 2, 

  but mean = 20!

Often outliers are removed from a data set when they are found.  Sometimes this is appropriate, and sometimes it isn’t.

If a list contains n numbers, with n even, there are TWO “middle” values; the median is defined as their average.

Example: If we throw out the outlier 8 from the list 1, 2, 8, 3, 1, and arrange them in order, we get the list 1, 1, 2, 3, whose median is (1+2)/2 = 1.5.

Sometimes there is more than one mean that is relevant to a problem.

Example:

Three families live on the same street: two of the families have 2 children each, and the third has 8 children (for a total of 12 children).

Question #1: What is the mean number of children per family?

Answer: (2+2+8)/3 = 4.

Question #2: What is the mean number of siblings for the kids on that street?

Answer: ((1+1)+(1+1)+(7+7+7+7+7+7+7+7))/12 = (2+2+56)/12 = 60/12 = 5.

Discuss the following claims:

“The average family on this street has 4 children.”

“The average child on this street has 5 siblings.”

“The average family on this street has 4 children, each of whom has 5 siblings.”

Another example:

I own two cars: 

one gets 10 miles per gallon,

the other gets 40 miles per gallon.

Mean: (10+40)/2 = 25 miles per gallon 

OR:

I own two cars:

one uses 1/10 gallon per mile,

the other uses 1/40 gallon per mile.

Mean: (1/10+1/40)/2 = 1/16 gallon per mile.

Does It Make Sense?

7. “In my data set of 10 exam scores, the mean turned out to be the score of the person with the third highest grade.  No two people got the same score.”

Scores: 1,2,3,4,5,6,7,8,9,X

What property does X need to have?

(1+2+3+4+5+6+7+8+9+X)/10 = 8

(45+X)/10 = 8

45+X=80

X = 35

8. “In my data set of 10 exam scores, the median turned out to be the score of the person with the third highest grade.  No two people got the same score.”

9. “I made a distribution of 15 apartment rents in my neighborhood.  One apartment had a much higher rent than all the others, and this outlier caused the mean to be higher than the median rent.”

10. “If management and employees use the same data and do the calculations properly, they will always agree on what the average wage is.”

12. “There’s much more variation in the ages of the general population than in the ages of students in my college extension course, but both turn out to have the same mean.”

