Ethan: 
I have a serious problem with your proffered solutions to ## 3 in the fall 2011 final.

3. (14 points) Find the mean, median and mode age for male residents of Ruritania by using the histogram given below or by going to the Excel file Ruritania.xlsx that will be found on the course computers in a folder called Final Exam Files (or the like).  Note that it is highly preferable that you use the spreadsheet instead of the graph given below since using the spreadsheet will enable you to have better accuracy (it has more data) and the histogram is given there in color. (Note: Ruritania is a fictional country in central Europe which forms the setting for The Prisoner of Zenda a fantasy novel written by Anthony Hope.) Be sure to indicate how you obtained your answers or no credit will be given for them. You may put your answers on your copy of that Excel spreadsheet and email it to me at john.lutts@umb.edu but be sure that you  put your name on the spreadsheet. Be sure in your answers to show the math work done to get your answers and to furnish reasons when asked to.

The accompanying spread sheet Ruritania.xlsx  had as its content:
[image: image1.png]Age Range

Male Population of Ruritania

60-69
40-49
2029

0-9

0% 5% 10% 15% 20%
Percent of Male Population

25%





[image: image2.emf]Percent of Male
Age Range Male Population
(Years)  Population (Millions)

0-9 19% 21
10-19 17% 19
20-29 14% 15
30-39 13% 14
40-49 12% 13
50-59 10% 11
60-69 8% 9

70+ 6% 7

Total 100% 109
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	0-9 19% 21

10-19 17% 19

20-29 14% 15

30-39 13% 14

40-49 12% 13

50-59 10% 11

60-69 8% 9

70+ 6% 7

Total 100% 109


You asked for the mean, median and mode of the grouped data.
 To answer these questions it is customary to then assume that in each category the value given is the midpoint of the age range. It is thus repeated as often as the bar chart or table indicates. Thus, there are

21 of age  05 
19 of age 15

15 of age 25

14 of age 35

13 of age 45

11 of age 55

09 of age 65

07 of age 75 (here a decision had to be made; I choose 75 as the “midpoint”)

Thus the mean will be the average of these 109 values
(21*5 + 19*15 + 15*25 + 14*35 + 13*45 + 11 * 55 + 9*75 + 7*75)/109 = 32.6 yrs.

If one uses the given percents instead of the given counts one gets 32.15 years as the mean.
The median should be age that is the 55th in this set of ordered midpoint ages and thus it should be age 25. There are 54 in the 35 to 75 range and 55 in the 5 to 25 range.
The mode should be the most frequently mentioned  age in this set of midpoint ages and thus it will be 5 since there are 21 of age 5.
My quarrel is with your declaring the “0 to 9 group” as the mode. This designation is not an age and to my mind, the answer here needs to be the same kind of entity or value as the median and the mean. A group is not. If you go along with the agreed-upon fiction that all the ages are in the middle of each category then the answers given above are consistent. Calling the 0 to 9 group the mode is not an answer consistent with this assumption. Let me say that I can see why it is chosen and that a fair number of my students did so choose it. You have switched the point of view. (You should be aware that I have serious problems with using the set of midpoints to do the computation of the mode at all. When you do not know the individual values, you cannot know the mode and I am uncomfortable with this kind of approximation.)

I have a similar problem with your answer for the median. It, too, in my mind is not consistent with the agreed-upon fiction about what the data values are. It is clear that the 55th person is in the 20 to 29 group but to put it at 29 or 30 because that is where the percentages of the groups suggest it should go – this is off to my mind. It would seem that you did not use the usually agreed upon fiction to do the calculations but went by other rules that were not that unreasonable but quite unexpected given the methodology usually adopted in computing weighted averages and medians and modes from already grouped data.
Jack.

