Assignment #5 - STAT 601  
Statistical Inference for the Population Mean (and the Population Proportion (p)
1.  Percentage of Ideal Body Weight for Insulin-Dependent Diabetics

Percentages of ideal body weight were determined for n = 18 randomly selected insulin-dependent diabetics are shown below.  A percentage of 120 means that an individual weighs 20% more than his or her ideal body weight; a percentage of 95 means that the individual weighs 5% less than the ideal.  (6 pts.)
Percentages of Ideal Body Weight (%)
107
119
99
114
120
104
88
114
124
116
101
121

152
100
125
114
95
117 


(a)  Find a 95% confidence interval for the true mean percentage of ideal body weight for the population of insulin-dependent diabetics.  Interpret.  (4 pts.)

(b)  Does this confidence interval contain the value 100%?  What does the answer to this question tell you?  (2 pts.)

2.  North Carolina Birthweight Study  (18 pts.)
Data description:

The North Carolina State Center for Health Statistics and Howard W. Odum Institute for Research in Social Science at the University of North Carolina  at Chapel Hill make publicly available birth and infant death data for all children born in the state of North Carolina.  These data can be accessed at:  

http://www.irss.unc.edu/odum/jsp/content_node.jsp?nodeid=10
The data contained in NCbirth.JMP represent a random sample of n = 800 births in North Carolina in 2001.  The variables and their coding are described in the table on the following page.
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In addition, the following variables were created and added to the file NCbirth.JMP:

White? 

Coded as White or Non-White  (dichotomous version of RACEMOM)

Hispanic?

Coded as Non-Hisp or Hisp (dichotomous version of HISPMOM)

a)  Use these data to complete the table below using birthweight as the response (10 pts.)
Variable

n
Mean

SD


95% CI for 










LCL, UCL)

Smoking Status

	         Smoker
	
	
	
	

	  Non-smoker
	
	
	
	


Minority Status

	     Non-white
	
	
	
	

	            White
	
	
	
	


b)  Interpret the confidence intervals for the mean birthweight of infants born to smokers and non-smokers.  Also comment on whether or not these CI’s provide evidence that mothers who smoke during pregnancy have infants with a lower mean birthweight. (4 pts.)
c)  Interpret the confidence intervals for the mean birthweight of infants born to minority and non-minority mothers.  Also comment on whether or not these CI’s provide evidence that the mean birthweights of infants born to these two populations of mothers significantly differ.  (4 pts.)

d)  Using the NC Birthweight Study data estimate the percentage of babies who are born prematurely in the state of North Carolina using a 95% CI confidence interval.  Interpret this interval.  (4 pts.)

e)  Now find confidence intervals for the percentage of low birthweight babies born to the population of smoking mothers and to the population of non-smoking mothers.  Do these intervals suggest that the percentage of babies born with a low birthweight differs between these two populations of mothers?  Explain.  (6 pts.)

3.  Creatinine Clearance  (6 pts.)
Bertino et al. "Gentamicin Pharmacokinetics in Patients with Malignancies", Antimicrobial Agents and Chemotherapy, 35, (1994), reported on study to examine prospectively collected data on gentamicin in pharmacokinetics in three populations over 18 years of age: patients with acute leukemia, patients with other nonleukemic malignancies, and patients with no underlying malignancy or pathophysiology other than renal impairment known to alter gentamicin pharmacokinetics.  Among other statistics reported by the investigators were a mean initial calculated creatinine clearance value of 59.1 with a standard deviation of 25.6 in a sample of 211 patients with malignancies other than leukemia.  

Research Question:  We wish to know if we may conclude on the basis of these results that the mean for the population of similar subjects is less than 60.  

a)  What is pharmacokinetics? (1 pt.)
b)  Make a probabilistic argument using the sampling distribution of the sample mean to answer the research question.  (see cholesterol and S/R ratio examples in sampling distribution notes)   (5 pts.) 

You may find this useful:

Normal Probability Calculator in JMP also available in JMP Tutorials section of the course website: 

http://course1.winona.edu/bdeppa/Nursing%20Stat/Tutorials/holist601.htm
4.  Diabetes Screening Using Fasting Glucose Levels (12 pts.)

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? (2 pts.)
b) What is the probability that a nondiabetic is correctly diagnosed as not having diabetes, i.e. what is the specificity?  (2 pts.)


Suppose we lower the cutoff value to C = 5.7.

c)  What is the sensitivity now?  (2 pts.)

d)  What is the specificity now? (2 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 nondiabetic.  Suppose we required a 98% sensitivity.

e) What value of C gives a sensitivity of .98 or 98%?  How specific is the test when C has this value?  (4 pts.)
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