Block Lecture Statistics 1

Winter 2017/2018
Exam 26.02.2018
	Name
	Matrikel Number
	Affiliation

	
	
	


Exercise 1
A fair coin ("Head" or "Tail") is tossed two 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:

In an experiment tumor growth in mice for two genotypes (wild type, mutation) is observed. 
(1)

Without taking into account effect of time, all measurements of mutated mice are compared to all measurements of wildtype mice. 

(2) For a fixed time point we compare tumor size between wild type and mutation.

(3) Separately for each genotype we compare tumor size after 1 week with tumor size after 3 months

Classify (1) - (3) into „independent samples“, „dependent samples“, „repeated measurements".
Experiment


Independent samples

dependent samples

repeated measurements

(1)

O



O



O

(2)

O



O



O

(3)

O



O



O

Exercise 4:

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 5:

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

Neg. pred. Value =   


_____________________________________
The Bayesian Formula in its general form is:
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Exercise 6
For the following variables decide which type of scale they have:





Nominal scale

Ordinal Scale

Interval Scale

City



O


O


O

[Tübingen, Tokio, Berlin]
Body Weight 



O


O


O

[underweight, normal weight, overweight]

Body Height [cm]


O


O


O

Exercise 7

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

2
4
6
8
10
12
14
16
Mean

Variance

Standard Deviation

Median
Quartiles

Exercise 8

Write down two possible criteria (parameters, graphical tools) to check for normal distribution.
Criterion 1

Criterion 2

Exercise 9

For each of the following four examples decide whether they are valid/not and reliable/not reliable. 

[image: image2]
Exercise 10

Which of  both limits


confidence limits

reference limits.

becomes systematically smaller if the sample size is increased?

Justify your answer.

Exercise 11

In two studies correlation coefficients r between the concentrations of two metabolites were determined. In the first study, the correlation coefficient was 0.7, in the second study it was 0.3. 
In the second study the result was claimed to be significant, in the first study the result was claimed not to be significant. 
For both studies, the null hypothesis was r = 0 and the level of significance was 0.05 (two-sided).

Decide whether this is possible or whether there has to be an error in at least one of both studies. 

Error
O

Possible
O

Give an explanation for your decision:

Exercise 12

Shortly describe two diagnostic study group designs including patient and Control and define which is more valid. 
Exercise 13
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Perform the chi-square test for the following example. 

	
	Success
	Failure
	Total

	Therapy A
	50
	50
	100

	Therapy B
	20
	80
	100

	Total
	70
	130
	200


H0:

H1:

Chi-Square:

Critical Value = 3.84

Interpretation:
Exercise 14

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

	          2 Samples

Outcome
	independent
	dependent

	Categorical
	
	

	Binominal
	
	

	Ordinal
	
	

	Quantitatively not normal
	
	

	Quantitatively normal
	
	


� EMBED Equation.3  ���
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