Block Lecture Statistics 1
Winter 2021/2022
Exam 28.2.2022
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Exercise 1

Define the following parameters which are needed for diagnostic tests:

Sensitivity = TP/(TP+FN) = True positive/diseased = (T+|D+) 

Specificity= TN/(TN+FP) = True negative/healthy(not diseased) = (T-|D-) 


Positive Predictive Value = TP/(TP+FP) =  (D+|T+) 


Negative Predictive Value = TN/(TN+FN) = (D-|T-) 


Prevalence = TP+FN =(D+) = diseased

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

Exercise 2:

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:


[image: ]






Exercise 3:

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


				Nominal scale		Ordinal Scale		Interval Scale

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

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

Body Height [cm]			O			O			X



Exercise 4:

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 72/8 = 9

Variance  = 49/7 + 25/7 + 9/7 + 1/7 + 1/7 + 9/7 + 25/7 + 49/7 = 2*(49+25+9+1)/7 =168/7 = 24 

Standard Deviation = Wurzel(24)= 4,9

Median = 9

Quartiles = Bei 25% und 75% nimmt man soweit ich weiß den kleineren Wert, also 4 & 12





	








Exercise 5
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Perform the chi-square test for the following example. 

	
	Success
	Failure
	Total

	Therapy A
	40=h11
	60=h12
	100=h1.

	Therapy B
	20=h21
	80=h22
	100=h2.

	Total
	60=h.1
	140=h.2
	200=h..



e11 = 60*100/200 = 30 
e12 = 140*100/200 = 70 
e21 = 60*100/200 = 30 
e22 = 140*100/200 = 70 
H0: Therapy B shows no difference to Therapy A
H1: Therapy B is different to Therapy A

Chi-Square: (40-30)²/30 + (60-70)²/70 + (20-30)²/30 + (80-70)²/70 = 2*10/3+2*10/7=2*(100/21) ~10 =9,52

Critical Value = 3.84

Interpretation: (10>> 3.84) X^2 ist größer als X^2-kritisch, also wird die Nullhypothese verworfen. Somit unterschiedet sich Therapie A signifikant von Therapie B. Logisch, wenn die Therapien gleich wären wäre X^2 0

Exercise 6
Fill in the following Table for the choice of a statistical test:

	          2 Samples
Outcome
	Independent


	dependent

	Binary 
	
	

	Ordinal
	    Mann-Whitney
	    Wilcoxon

	Quantitatively not normal
	    Mann-Whitney
	    Wilcoxon

	Quantitatively normal
	        t-test for independent sample
	   T-Test for dependent sample



Exercise 7

Which type of statistical errors (Type 1/ Type 2) appears in the following examples? 

	
	Error Type 1
	Error Type 2

	If the alternative is not accepted even though it is true, an error of 
	
	X

	If the alternative is accepted even though it is true, an error of 
	X
	

	If the null hypothesis is rejected even though it is true, an error of 
	X
	

	If the null hypothesis is not rejected even though it is false, an error of
	
	X




Exercise 8

In a study it is investigated whether a campaign against sunburn unwillingly leads to a reduction of bone density due to lack of Vitamin D.

Give a correct formulation of the respective hypotheses in normal language

Null hypothesis: The campaign is not related to bone density

Alternative one-sided: The campaign leads to reduction of bone density

Alternative two-sided: The campaign leads to reduction or increase of bone density

Exercise 9

Which of the following statements for reference intervals an confidence intervals are true
 
	
	True
	False

	Reference intervals generally consist of the central 95% values in the normal population 
	X
	

	Cis generally consist of the central 95% values in the normal population 
	
	X

	Which increasing sample size reference intervals become narrower
	
	X

	Which increasing sample size Cis becomes narrower
	X
	




Exercise 10 

	X
	Y
	Berechnen Sie den Pearson Regression Koeffizienten, Covariance & Spearman Correlation mit Slope b1 und b0 

	1
	2
	

	2
	1
	

	3
	3
	

	4
	5
	

	5
	4
	








Exercise 11

In welchem Zahlenbereich liegt der correlation coefficient/ Regressions Coefficient und wann sind beide identisch? 


Exercise 12
Berechenen Sie den Mean und die Varianz für ein Experiment, bei dem alle drei Outcomes die gleiche Wahrscheinlichkeit haben: 
Mean =  Variance =  (siehe Hints)

	
	Mean
	Variance

	X1+X2+X3
X1-X2+X3
2xX1-X2-X3

	
	





Hints: 
Variance (aX) = a^2*X 
Variance(X+Y)= Variance (X) + Variance (Y) + 2* Con (X +Y)
Mean(X+Y)= Mean (X) + Mean (Y)


Exercise 13

Wahrscheinlichkeitsberechnung 

Eine Vase aus der 1 Würfel genommen wird, der im 1. Fall biased und im 2. Fall  unbiased ist. Der Würfel besitzt 6 gleiche Seiten auf der die gleiche Zahl ist. Berechnen Sie den Mean aus der Summe und die Varianz, wenn ein Würfel entnommen wird und dieser dann 10 mal gewürfelt wird. 

Variance (Nutzen Sie die gegebenen Formeln aus Aufgabe 12)

Variance für einen fairen Würfel ist: 2.94


	
	Mean
	Variance

	
1. Fall 

2. Fall 
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