Stat 11
January 27, 2006

Homework #1 - SOLUTIONS
1.  In exercise 1.2 (p. 25)…

a.  Classify each variable as  categorical/nominal,  categorical/ordinal, quantitative/discrete,  or  quantitative/continuous.  (One of them is a close call.)

“Name” is categorical / nominal.    ( Maybe “ordinal” if you think






alphabetical order is important here.)

“Major” is categorical / nominal.

“Points” is quantitative / continuous.  ( Well, maybe discrete in the






sense that only whole numbers are 






likely to occur.  But most continuous






variables look discrete under a






microscope.)

“Grade” is categorical / ordinal.
b.  Does one of the variables work as a unique key?  Why or why not?

“Name” works pretty well.  If two students had the same name, the professor would have to change his system.
2.  Do exercises 1.19, 1.20, and 1.21 on pages 30-31.

1.19:  This distribution is unimodal and symmetrical, with center around 7 (that could be the mean or median) and a standard deviation of about 2 (or you could guess at the IQR, which is perhaps a bit more than 2).  (It would also be reasonable to describe the shape as “normal.”)
1.20:  It’s unimodal and skewed right (meaning, long right tail).  That’s because most English words are 3-6 letters; and, there are a reasonable number of words that are much longer than that (say, 9 or more letters) but no words that are much shorter (0 or less is impossible).  This pattern would be forced on any writer.  (Note:  There are small differences in this distribution between writers, and sometimes that’s used to test attributions.)

1.21:  It’s trimodal (or, just say multimodal) – and, beyond the point that could be explained away as random variation.  Apparently there are three kinds of colleges that compete in different markets.  (BTW, Williams and Amherst are in this picture.  Is it true that people only choose those schools for the price?)

3.  Do the matching exercise, 1.31, on page 36.

	studying
	left-handedness

	female-male
	height


	218.5

	214.0

	216.5

	218.0

	219.0

	    0.0

	221.0

	220.0

	104.0

	218.5

	215.5

	216.0


4.  In exercise 1.34 (p. 37)…

a.  Make the histogram.
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This one is from JMP.  Of course you could use different bin sizes.   If you do it by hand, you’ll do a better job of the axis labels.

b.  What is your best estimate of the earth’s density based on these measurements?  How did you get that number?
The median (5.46) and the mean (about 5.45) are both good choices.

c.  In class we considered 12 reported measurements of the boiling point of seawater. --------------------------------------------------(

(The sum of these 12 numbers is 2281.0.)


Based on these numbers, what is your best estimate of the true boiling point?
My favorite method is to delete the outliers (0.0 and 104.0) --- in part because we can see that they arose from something other than ordinary measurement errors --- and then to take the mean of what’s left.  That gives 217.7.  Any value above about 215 is sensible.

d.  How do you reconcile your answers to (b) and (c) ?

There’s no absolute rule for how to chose a central value for a variable; it depends on the shape of the distribution, how the values were obtained, and why you need a central value.
5.  Do exercise 1.41 (p. 57; uses same data as exercise 1.21).
Min – 4123
Q1 – accept anything from 15500 to 15934

Median – 20072

Q3 – 27904 to 28011

Max – 29875

You can’t see the multimodal character in the boxplot (at least, not clearly).
6.  Can you read percentiles from a histogram?  Do exercise 1.65 (p. 62, using histogram from exercise 1.20).  (You can’t always do this; for continuous variables you need to have a good histogram and a tolerance for approximation.)
Min – 1 word
Q1 – 3

Median – 4

Q3 – 5

Max (as far as we can see) – 12

7.  Can you determine the mean of a group of numbers from the means of its subgroups?


The average of reported values of the “miles” variable was…



for the 30 reported values in Section 1:
1038.767 miles



for the 34 reported values in Section 2:
  764.221 miles


What was the average for all 64 reported values?


(NOT  901.494)

Total for Section 1 must be 


30 times 1038.767 = 31163

Total for Section 2 must be



34 times   764.221  = 25983.5
So the total for both sections together must be 57146.5, and the average for both sections must be  57146.5 / 64 = 892.914.
8.  A team of seven lightweight rowers has an average weight of exactly 158 pounds. The team plans to race in an eight-man boat, so another rower is needed. If the team needs to maintain an average (mean) weight below 160 pounds, what is the maximum that this additional rower can weigh?
See the chart.  The additional rower can weigh up to 174 pounds.

(A way to be systematic about problems like 7 and 8 is to construct a table:

	SUBGROUP
	  number of cases
	     total
	   mean

	  subgroup 1
	7 (given)
	1106 (multiply across)

	158 (given)

	  subgroup 2
	1 (given)
	174 (subtract from below)
	

	  subgroup 3
	
	
	

	TOTAL
	8 (given)
	1280 (multiply across)
	160 (given)



Fill in the entries you can, and solve the rest like a puzzle.)
9.  Compute the standard deviation of these numbers:

11
14
10
12
 8
11


Use  n – 1   in the denominator,  not  n.

The standard deviation is exactly 2.  (If you had used n in the denominator, you would have gotten about 1.83.)
10a.  Professor Scully’s class averaged 60 (out of 100) on the midterm, with a standard deviation of 15 points.  To make the results look better, she decides to add 12 points to each student’s score.  What are the new mean and standard deviation?

New average:  72   (old average plus 12)

New S. D.:      15     (no change)
    b.  Professor Mulder’s class also averaged 60 with a standard deviation of 15 points, so he increases each student’s score by 20 percent.  (That is, he multiplies each score by 1.20.)  What are the new mean and standard deviation?
New average:  72   (old average times 1.20)

New S. D.:      15     (old S. D. times 1.20)

11.  Do exercises 1.85 and 1.86  (pages 85-86).   (We’ll do more normal-distribution exercises next week.)
1.85: The applet says 0.1587 for each tail past one SD, compared to 16% per the rule;  Also, 0.0228 for each tail past two SDs, vs. 2½% per the rule.
1.86:  Middle 95% are from 234 to 298 days; the 2½% extremes lie beyond these boundaries.
(end)
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