HELSTA Fall 2014 - Exercises Set II
Statistical test of means, correlation
Exercise 7
The following 10 persons have participated in a survey on shyness related to first visit at a physiotherapist. On a measure on shyness ranging from 20 (low level of shyness) to 100 (high level of shyness) these persons receives the following scores: 
Martha

69
Line

71
John

50
Martin

53
Jane

82
Paul

55
Maria

73
Ove

70
Karl

63

Elisabeth

78
a) What is the median and mean for the whole group?
b) Is there a difference in shyness between men and women? Formulate a null-hypothesis and perform a test. The t-value (ratio between the difference in mean and the standard error of this difference) equals -3.8. 
The age of these individuals were: Martha: 47 år, Line: 35, John, 41, Martin 56, Jane 33, Paul 44, Maria 31, Ove 19, Karl 26, Elisabeth 24.  Make a scatterplot for the two variables «shyness» and «age». 
What is a simple regression line, and how is it basically calculated?
c) 
Draw the regression line in the scatterplot; b (regression coefficient) = -0.59, a (constant) = 87.5. How would you interpret this line?
The correlation (Pearsons r) between shyness and age is -0.63.   
d) What is the difference between regression coefficient and correlation coefficient?

e) What is explained variance in this situation, and how would you interpret that?

f)
What would be the null-hypothesis if you wanted to test whether there was an association between age and level of shyness?

g)
How would you explain the result of the test when the p-value is 0.052? 
Exercise 8

It is well-known that secretion and breakdown of a specific drug might be modified by the use of concomitant drugs. Several types of drugs are influencing the breakdown of the estrogen component of oral contraceptives in the liver.

There are several reasons to keep a low level of estrogen in oral contraceptives and an increased breakdown due to a simultaneous use of other drugs therefore might eliminate the preventive effect of the contraceptives. Below are listed data from a study of concomitant use of a drug against tuberculosis (rifampisin) and a common oral contraceptive (ethinyl estradiol). 

The study included eight women in fertile age who all had been treated for tuberculosis over a long period. The women did not use oral contraceptives. At the end of the period when treated for tuberculosis they were given one single oral contraceptive pill. The blood was sampled every half hour for four hours, and the half-life (time it takes before half of the substance had been broken down) was estimated. Five weeks after the women had stopped the treatment for tuberculosis the experiment was repeated.
Half-life for breakdown of estrogen



Half life (hours)


Patient

Under rifampisin
after rifampisin

1
3.3
5.2

2
2.6
3.9
3
4.0
5.5
4
7.1
8.7
5
3.5
4.0
6
2.4
3.2
7
2.8
6.3
8
1.9
3.6
We want to test whether the use of rifampisin changes the half-life of ethinyl estradiol.
a) Formulate a null-hypothesis and an alternative hypothesis.

b) [image: image1]Test the null-hypothesis and give a conclusion based on the result. The SD of the differenece (estrogenafter - estrogenunder) is 0.90; (8 = 2.8.
c) Give a 95% confidence interval for the typical halv-life of ethinyl estradiol among those who are not under treatment of rifampisin. Standard deviation for measures of estrogen taken after treatment of rifampisin is 1.62.
d) Give a 95% confidence interval for the typical halv-life of ethinyl estradiol among those who are under treatment of rifampisin. Standard deviation for measures of estrogen taken during treatment is 1.82.
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