Lecture Statistics 1
Winter 2022/2023
Exam 06.03.2023


Exercise 1:

Table given with numbers and you have to calculate the sensitivity, specificity, PPV, NPV, Prevalence.
	
	no prostata carcinoma
	prostata carcinoma
	total


	PSA increased
	200
	200
	400

	PSA normal
	300
	100
	400

	total
	500
	300
	800



Exercise 2:
Give a formula for the calculation of the negative predictive value in terms of prevalence, sensitivity and specificity.
The Bayesian Formula in its general form is:
[image: ]
Exercise 3:
For the following variables decide which type of scale they have (there is no difference between rational and interval scale).
	
	nominal scale
	ordinal scale
	intervale scale

	BMI (kg/m2)
	
	
	

	Blood pressure (mmHg)
	
	
	

	University (Tübingen, Heidelberg, etc.)
	
	
	




Exercise 4:
For the following sample, calculate mean, variance, standard deviation, median and quartiles. Square Roots have not to be calculated explicitly.
5 7 9 11 13 15 17 19
Quartiles: In den Altklausuren ist nicht ganz klar, ob man, wenn das 1. oder 3. Quartil zwischen zwei Zahlen liegt (hier liegt das 1. Quartil zum Beispiel zwischen 7 und 9), die Mitte der beiden Zahlen oder die niedrigere Zahl genommen werden soll. Wir haben ihn vor der Klausur gefragt und man nimmt sowohl beim 1. als auch beim 3. Quartil die kleinere Zahl und nicht die Summe der beiden Zahlen (hier 1. Quartil 7 und 3. Quartil 15).
Exercise 5:
Perform the Chi-Square test for the following example. 

	 
	Success
	Failure
	Total

	Therapy A
	20
	30
	50

	Therapy B
	10
	40
	50

	Total
	30
	70
	100



H0:
H1:
Test Result: (is there a significance difference? critical value = 3.84 was given)
Interpretation:





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

	2 Samples Outcome
	independent
	dependent

	Binary
	Chi-Squared Test
	Signed Test

	Ordinal
	Mann-Whitney Test
	Wilcoxon Test

	Quantitative not normally distributed
	Mann-Whitney Test
	Wilcoxon Test

	Quantitative normally distributed
	T-test for independent samples
	T-Test for dependent samples


 
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:
Which of the following statements for reference intervals and 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 9:
Calculate the Pearson correlation coefficient, the regression coefficient (b1, slope) and b0 (intercept).
	X
	Y

	1
	2

	2
	1

	3
	3

	4
	5

	5
	4




Exercise 10:

a. Range of the Pearson correlation coefficient?
b. Range of the Regression coefficient?
c. For which case are they identical?



Exercise 11:

Independent experiement, outcomes have the same probability, tossed 3 times. Calculate the mean and the variance.

	
	Mean:
	Variance:

	X1 + 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 12:

From 6 dices 1 dice is taken randomly and tossed 10 times. We look at the sum of the dices. Calculate the mean and the variance.

1. case: biased dices (the dice always shows the same number)
2. case: unbiased dices

Hint: Variance fair dice: 2,94
	
	Mean
	Variance

	1.     Fall
2.     Fall
	
	



Exercise 13:

Wurde gestrichen, weil ein Fehler in der Formulierung der Aufgabe war. Man musste H0 und H1, Alternative einseitiger und zweiseitiger Test bestimmen (vgl. sunburn Aufgabe Altklausuren.
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