EXAM 4 REVIEW

1.  The level of calcium in the blood of healthy young adults follows a normal distribution with mean 
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= 10 milligrams per deciliter and standard deviation 
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= 0.4.  A clinic measures the blood calcium of 100 healthy pregnant women at the first visit for prenatal care.  The mean of these 100 measurements is 
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 = 9.8.  Is this evidence that the mean calcium level in the population of healthy pregnant young women is less than 10?

Use 
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 at the 5% significance level.

a.  Set up the hypotheses.

b.  What is the value of the test statistic, z?

c.  What is the P-value?

d.  What do you conclude?
Use the following to answer questions 2 – 4 :  Ten couples are participating in a small study on cholesterol. Neither the man nor the woman in each couple is known to have any problems with high cholesterol. The researcher conducting the study wishes to use a matched pair test to determine if there is evidence that the cholesterol level for the husband tends to be higher than the cholesterol level for the wife. Assume the data is close to normal.  The cholesterol measurements for the ten couples are given below.  Test at the 5% significance level.
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Husband's cholesterol | 224 | 310 | 266 | 332 | 244 | 178 | 280 | 276 | 242 | 260
[Wife's cholesterol 200 | 270 | 288 296 270 | 180 | 268 244 | 210 | 236





	2.
	What are the hypotheses the researcher wishes to test?

	A)
	H0:  = 0 versus Ha:  > 0, where  = the mean of the differences in cholesterol levels (Husband – Wife) for all couples without cholesterol problems.

	B)
	H0:  = 0 versus Ha:  > 0, where the differences for which the mean is calculated are measured as Husband – Wife.


	3.
	What is the P-value?

	
	


        4.  What should you conclude?

5.  For a sample of size 5, a test of a null hypothesis versus a two-sided alternative gives  t = 2.45.

   (a)  Is the test result significant at the 5% level?

   (b)  Now assume that the same statistic was obtained for a sample size of n = 10.  Assess the statistical significance of the result.  How did the statistical significance change with the sample size? 

Solutions

1.  a.  Ho : u = uo = 10

       Ha :  u < 10

      b.  z = (9.8 – 10 )/ (0.4/sqrt(100)) = -5

      c.  P(z< -5) ~ 0

      d.  0 < 0.05.  Reject Ho, Accept Ha.  Yes there is very strong evidence that the mean calcium level in the population of healthy pregnant young women is less than 10.

2.  B
3.  0.04     (t = 1.98)
4.  Reject Ho, Accept Ha.  Husband’s cholesterol level is higher than wife’s.
5.  (Page 475, problem 7.13)
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Use  tcdf(lower, upper, df) on your calculator.
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