Homework #5 – STAT 110   (Due Sunday,  Sept. 27th)
1.)  Renal Blockage (5 pts.) ~ A study is run to determine the effects of removing a renal blockage in patients whose renal function is impaired because of advanced metastatic malignancy of nonurologic cause.  The arterial blood pressure in each patient is measured before (X) and after (Y) surgery.  These data are found:


Patient        Before             After          d = Before - After
_________________________________________________

1                150                    90
2                132                   102
3                130                    80
4                116                    82
5                107                    90
6                100                    94
7                101                    84
8                  96                    93
9                  90                    89
10                78                    85

Research Question:  Is there evidence to suggest that the surgery tends to lower arterial blood pressure? 

a) If surgery has no effect on arterial blood pressure what is the probability that a patients blood pressure goes up and/or down? Explain.  (1 pt.)

b) Count how many patients had a decrease in their arterial blood pressure after surgery and compute the probability of getting that many patients with a decrease using the probability from part (a). (2 pts.) 

c) Use the probability from part (b) to answer the question of interest to the researchers, i.e. is there evidence to suggest that this surgery lowers the arterial blood pressure of patients?  Explain your answer. (2 pts.)
 

For questions 2 – 4,  answer the question of interest giving proper justification of your answer. In each case this will involve calculating the probability of obtaining the observed results working under some assumption.  Use this probability to justify your answer.

2.  Age-Defying Skin Cream (4 pts.)
Pond’s Age-Defying Complex, a cream with alpha-hydroxy acid, advertises that it can reduce wrinkles and improve the skin.  In a study published in Archives of Dermatology (June 1996), 33 women over age 40 used a cream with alpha-hydroxy acid for twenty-two weeks.  At the end of the study, period 23 of women exhibited skin improvement (as judged by a dermatologist).  Is this evidence that the cream will improve the skin of more than 60% of women over age 40?  

3.  Male Youths Raised in Single Parent Families. (4 pts.)   Examining data collected on 835 males from the National Youth Survey (a longitudinal survey of a random sample of U.S. households), researchers at Carnegie Mellon University found that 401 of the male youths were raised in a single-parent family (Sociological Methods & Research, Feb. 2001).  Does this information allow you to conclude that more than 45% of male youths are raised in a single parent family?

4.  Gender Discrimination Suit  (4 pts.)  The Journal of Business & Economic Statistics (July 2000) presented a case in which a charge of gender discrimination was filed against the U.S. Postal Service.  At the time, there were 302 U.S. Postal Service employees (229 men and 73 women) who applied for promotion.  Of the 72 employees who were awarded promotion, 5 were female.  Make an inference about whether or not females at the U.S. Postal Service were promoted fairly.

a)  If the 302 employees applying for promotion are equal, what proportion of females should have been promoted, i.e. what is the probability that a randomly chosen person from this pool of applicants is a woman?  (1 pt.)
b) Using the probability from part (a) find the probability that in a sample of 72 applicants from this pool that 5 or less of them would be female?  (1 pts.)

c)   Use your answer for part (b) to make an inference about the gender equity of promotions in the U.S. Postal Service.  Carefully explain your answer.  (2 pts.)

Book Problems

5.23, 5.25, 5.27  ( Practice Only!! DO NOT TURN IN!

5.    5.42 all parts  ( TURN THIS IN!
6.    5.44 all parts  ( TURN THIS IN!

7. Diabetes Screening Using Fasting Glucose Levels

A standard test for diabetes is based on glucose levels in the blood after fasting for prescribed period.  For healthy people the mean fasting glucose level is found to be 5.31 
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mole/liter with a standard deviation of 0.58
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mole/liter.  For untreated diabetics the mean is 11.74, and the standard deviation is 3.50.  In both groups the levels appear to be approximately normally distributed.  

To operate a simple diagnostic test based on fasting glucose levels we need to set a cutoff point, C, so that if a patient’s fasting glucose level is at least C we say they have diabetes.  If it is lower, we say they do not have diabetes.  Suppose we use C = 6.5.

a) What is the probability that a diabetic is correctly diagnosed as having diabetes, i.e. what is the sensitivity of the test? (3 pts.)
b) What is the probability that a non-diabetic is correctly diagnosed as not having diabetes, i.e. what is the specificity of the test?  (3 pts.)


Suppose we lower the cutoff value to C = 5.7.

c)  What is the probability that a diabetic is correctly diagnosed as having diabetes now?     
      (3 pts.)
d)  What is the probability that a non-diabetic is correctly diagnosed as not having diabetes now? (3 pts.)

In deciding what C to use, we have to trade off sensitivity for specificity.  To do so in a reasonable way, some assessment is required of the relative “costs” of misdiagnosing a diabetic and misdiagnosing a non-diabetic.  Suppose we required a sensitivity of 98%.

e) What value of C gives a sensitivity of .98 or 98%?  How specific is the test when C has this value, i.e. what is the specificity using that cutoff? (3 pts.)
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