Block Lecture Statistics 1
Winter 2018/19
Exam 08.3.2019


	Name
	Matrikel Number
	Affiliation

	

	
	






Exercise 1

A fair coin ("Head" or "Tail") is tossed four times. Write down two probability spaces (set , Probability function P) to describe this experiment:

Probability Space 1 (taking into account the sequence of Heads and Tails).




: 




P: 






Probability Space 2 (counting the number of Heads)




: 




P: 


Exercise 2:


Which of both spaces from Exercise 1 is a Laplace Probability Space? 
Justify your decision.


Exercise 3:

Define the following parameters which are needed for diagnostic tests:


Sensitivity



Specificity



Positive Predictive Value



Negative Predictive Value



Prevalence



You may formulate the definitions in terms of probabilities or observed frequencies, both is correct.



Exercise 4:

Give a formula for the calculation of the positive predictive value in terms of prevalence, sensitivity and specificity.

 
Pos. pred. Value =   			_____________________________________




The Bayesian Formula in its general form is:




								




Exercise 5

For the following variables decide which type of scale they have:


				Nominal scale		Ordinal Scale		Interval Scale

Eye colour				O			O			O
[blue, green, brown, black]

Body Weight 				O			O			O
[underweight, normal weight, overweight]

Body Height [cm]			O			O			O




Exercise 6

For the following sample, calculate mean, variance, standard deviation, median, and quartiles. Square Roots have not to be calculated explicitly.

Sample:		3	5	7	9	11	13	15	17


Mean

Variance

Standard Deviation

Median

Quartiles


Exercise 7:

Decide which of the following two statements is correct:

If the number of samples increases 

· The RI (reference interval) becomes significantly better
True or False

· The CI (confidence interval) becomes significantly larger
True or False

Aus dem Skript:
The larger the sample, the more precise the Reference Interval 
The larger the sample, the narrower the Confidence Intervals


What is the interval of the correlation coefficient?

What is the interval of the regression coefficient?


Exercise 8:



 






Perform the chi-square test for the following example. 

	
	Success
	Failure
	Total

	Therapy A
	40
	60
	100

	Therapy B
	20
	80
	100

	Total
	60
	140
	200



H0:

H1:

Chi-Square:

Critical Value = 3.84

Interpretation:
Exercise 9

Fill in the following Table for the choice of a statistical test:

	          2 Samples
Outcome
	independent
	dependent

	Categorical
	
	

	Ordinal
	
	

	Quantitatively not normal
	
	

	Quantitatively normal
	
	





Exercise 10: 

Using a medical study against sunbathing it is supposed to be detected whether this study has an unwanted negative effect that causes a lack of Vitamin D and therefore a bone degeneration. 


Define the Nullhypothesis and the Alternative for a one- and two-sided case. 


Exercise 11:

Decide whether the following statements can by classified as a Type 1 or Type 2 error:

· The nullhypothesis has been accepted but is wrong
· The alternative has been rejected but is correct
· The nullhypothesis has been rejected but is true
· The alternative has been accepted but is wrong

Exercise 12:

?????

Exercise 13: 

Six fair dice have been tossed ten times. 
[bookmark: _GoBack]Case1: totally fair dice
Case 2: totally biased dice

Calculate Mean and Variance for the above two cases.
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