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Statistics 31,   Section 1,         Midterm II Solution
Tuesday, April 12, 2005
Name: ________________Solution_______________________________

Pledge:  I have neither given nor received aid on this examination.

Signature: _____________________________________________________

Instructions:  Do not do any actual numerical calculations.  Answers in a form that you would type into an Excel field, such as “=28*SQRT(82)^2”, with a working answer, are expected.

1. In a study of the rate of refusals in telephone surveys, random telephone calls were made to ask about the next election.  In some calls the interviewer gave here name, and in others both her name and the university she represented.  For each call, she also offered, or did not offer, to send a copy of the final results to the person being interviewed.  For the group where both the university was identified, and the results were offered, the refusal rate was 50%, which seemed to a substantial improvement over the historical refusal rate of 80%
a. What are the experimental units?
Individuals who were called
b. What are the factors?

University information,    offer of sending results.
c. What are the treatments?

Giving university info or not,   Offering results or not.
d. What are the response variables?

Whether or not the interview was refused
e. Is the number 50% a parameter or a statistic?

Statistic

2. In a study of land use in Canada, every acre is assigned to be either “pasture”, “forest”, or “neither”.  Suppose that 40% of the acres are forested, and 10% are pasture.  For a randomly chosen acre, what is the probability that:
a. The acre is not forested?

P{not F} = 1 – P{F} = 1 – 0.4 = 0.6
b. The acre is either pasture or forested?
P{P or F} = P{P} + P{F} – P{P and F} = 0.4 + 0.1 – 0 = 0.5
c. The acre is neither pasture nor forested?
P{neither} = 1 – P{P or F} = 1 – 0.5 = 0.5
3.
When a telemarketing company calls at random, 60% of calls are not completed, while 25% are completed to a man, and 15% are completed to a woman.  After that, 10% of the men, and 20% of the women buy something.
a. What percent of the calls result in a sale?
P{S} = P{(S & M) or (S & W)} = P{S & M} + P{S & W} – P{(S & M) and(S & W)}
          = P{S|M}P{M} + P{S|W}P{W} = 0.1 * 0.25 + 0.2 * 0.15

b.
What percent of the sales are made to a man?

P{M|S} = P{S|M}P{M} / P{S} = 0.1 * 0.25 / (0.1 * 0.25 + 0.2 * 0.15)
4. The grade distribution (on a numerical scale) from a popular course at a local university was:
	Grades
	0
	1
	2
	3
	4

	Percent
	0.05
	0.1
	0.15
	0.4
	0.3


a. Write an Excel function to compute the average grade = 2.8.
=0*0.05+1*0.1+2*0.15+3*0.4+4*0.3
b. What is the standard deviation?
=0.05*(0-2.8)^2+0.1*(1-2.8)^2+0.15*(2-2.8)^2+0.4*(3-2.8)^2+0.3*(4-2.8)^2
c. If it is known that the grade is 3 or better, what is the chance of a 4?
P{X = 4 | X >= 3} = P{X = 4 and X >= 3} / P{X >= 3} 
                               = P{X = 4} / P{X >= 3} = 0.3 / (0.3 + 0.4)
d. Let X be the number with the grade of 4, in a random sample of 20.                     Find P{X >= 10}.

X ~ Binomial(20,0.3)
P{X >= 10} = 1 – P{X <= 9} =1-BINOMDIST(9,20,0.3,TRUE)
e. Give a Normal Approximation to P{X >= 10}.

= 1-NORMDIST(9,20*0.3,SQRT(20*0.3*(1-0.3)),TRUE)
                                              or
=1-NORMDIST(10,20*0.3,SQRT(20*0.3*(1-0.3)),TRUE)
5.
A national test that measures motivation, has mean 120 and standard deviation 40 for the population of all U. S. college students.  A teacher, who suspects that older students tend to have a different motivation level, gives the test to a sample of 25 students over age 30.  Their mean score is 123.  Assume the population of older students has the same standard deviation of 40.
a. Give a 99% Confidence Interval for the mean score of older students.

[123-CONFIDENCE(0.01,40,25), 123+CONFIDENCE(0.01,40,25)]
                                          or
[NORMINV(0.005,123,40/SQRT(25)), NORMINV(0.995,123,40/SQRT(25))]
b. Define an appropriate mean 
[image: image1.wmf]m

, and formulate null and alternate hypotheses, in terms of 
[image: image2.wmf]m

 to verify the teacher’s idea.

mu = population of all students over 30
H0:  mu = 120
HA:  mu /= 120
c. What is the P-value for the hypotheses of part (b)?
P-value = P{what saw or more conclusive | Boundary between H0 and HA}
             = P{Xbar >= 123 or Xbar <= 117 | mu = 120} = 2 * (1 – P{Xbar <= 123 | mu = 120})
            =2*(1-NORMDIST(123,120,40/SQRT(25),TRUE))
d. If the P-value in (c) is  0.053, give the yes-no  and gray level interpretation of the results.
Yes – no:    no strong evidence of different motivation for older students
Gray – level:     some indication of difference, quite close to strong evidence.
e. How large a sample would have been needed to estimate the mean population score for older students, to within 0.01, with probability 80%?
(Z * sigma / m) = (NORMINV(0.9,0,1)*40/0.01)^2
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