- Question 1: (15 points) The owner of an appliance store produced the following joint probability
distribution for the number of refrigerators and stoves sold daily in her store. '
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a) In agiven day, what is the probability that at least one stove is sold in this store?
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b) What is the approximate probability that at least 100 stoves are sold in SiX months';_’ Assume that
each month has 20 working days. 70X (=170 ‘S/ﬁ_*-;f
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¢) Find the correlation coefficient between the stoves and refr:gerator sales. Interpret the result:
weak, medium or strong correlation?
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_ /d) Find the condltlonal dlstnbunon of the number of refrlgerators sold glven that one stove is sold
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Question 2: (20 points) It is recently reported in a newspaper that 4% of all mining workers consists of
child labor. An investigator wants to take a random sample and test this claim.

a) The investigator wants to estimate the percentage of child labor with an error margin of 0.02
and 95% level of confidence. How large should the sample be? Use the newspaper’s estimate in

vour. calculations.
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b) Test the claim of the newspaper at a = 0.05, if 19 are classified as child labor in a random
sample of 370 mining workers.
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~d) Assume the true percentage is 4%. What is the pro abllnty that there are at least two childre = D. g gg
among 50 randomly chosen mining workers?
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Question 3: (15 points) Researchers from University of Michigan and Princeton University tested the
nlacebo effect as follows: Each voluntéer-was put inside a magnetic resonance imaging (MRI) machine
for two consecutive sessions. During the first session electric shocks were applied to their arms and the
blood oxygen level-dependent (BOLD) signal (a measure related to neural activity in the brain) was
recorded during the pain. The second session was identical to the first, except that, prior to applying the
electric shocks, the researchers put a cream on the volunteer’s arms. The volunteers were informed that
the cream would block the pain experience, when in fact, it was just a regular skin lotion (that is, a
placebo). If the placebo is effective in reducing the pain experience, the BOLD measurements should be
higher, on average, in the first MRI session than the second.

The differences between the BOLD measurements in the first and second sessions had an average of
0.21.and a standard deviation of 0.47 for 24 volunteers.

a) Perform a test of hypothesis to test if the placebo is effective in reducing the pain experience.
Report the P-value.
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b) In addition, the researchers have estimated the following probabilities in a different experiment.
40% of the volunteers are put in the first session, and 60% are put in the second session with
placebo. The probability of high level of pain in the first session is 0.85, whereas in the second
session this probability is 0.67. If a patient reports high level of pain in the end of the
experiment, what is the probability that s/he was in the first session?
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 Question 4: (20 points) A researcher suggests that male nurses earn more than female nurses. A
survey of independent samples of 15 male and 15 female nurses produced the following summary
statistics for their yearly incomes (TL) given as MINITAB (statistics software) output. Here, SE Mean

stands for standard error of the mean.

Variable ' N Mean | StDev SE Mean
MALE - 15 23800 | 300 77.46
FEMALE 15 = 23650 250 64.55

a) Isthere ehough evidence to suppbrt the claim of the researcher? Assume that the income
distributions are normally distributed and the population standard deviations are equal for male

and female nurses. Report the P-value. Q
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b) Using the sample statistics given in MINITAB output to estimate the expectation [ and variance

g2 of the income distributions for male and female nurses, respectively, estimate the
expectation and variance of the family income of a married couple of nurses by ass%ning that
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their incomes are independent. f;‘\n =23 %20 /u v = L3680 Q_L = X Q0 o—z_:?%

E(X v X)) = 23800+ 22650= L3450 TL
VX AL = 200 + 280F = 182500 TL-

c) Take the parameter estimates in part b) to be true values for a married couple of nurses. Find

the probability that the average household income of a random sample of 15 ngbsfs is at most
47200 TL? wNMCA?'ng, }‘Slg@?ﬂ%
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Question 5: (20 points) The time it takes for a 'certain pain reliever to reduce symptoms is assumed to
be normally distributed. The pharmaceutical company advertises that their medication reduces painin

less than half an hour.

a) In arandom sample of 35 patients, the mean and the standard deviation of the time for
reducing the pain are found to be 28.3 minutes and 5.1 minutes, respectively. Is there sufficient
evidence that the mean time to reduce the pain for this paln reliever is less than half an hour at

5% level of srgnn‘"cance?
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b} Suppose the true mean to reduce the pain for this pain reliever is 30 minutes and the true
standard deviation is<4 minutes. What is the probability that it will take the medication between

35 and 40 minutes to begin to work?
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c) Find the 30™ percentile of the distribution of the time it takes for this pain reliever to reduce the
symptoms, assuming the parameter values given in part b).
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d) Find the cumulative distribution function of the time it takes for this pain reliever to reduce the
symptoms by assuming that the distribution is not normal and actually it is Unif(20,40).




Question 6: (20 points) 'T'he relationship between the age (in years) and price (in thousand S) of a .

3G |435 | 37

certain brand of automobiles is investigated. The following observations are obtained.
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b) Estimatethe price when the age is 7. ' , : N\
c) Interpret the slope in the context of the problem.
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d) Testif the true slope is 0 or not at the @ = 0.01 level of significance.
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