
Prüfungsfragen „Statististische Mustererkennung“ (sind bei zumindest zwei Prüfungen über das WS 

2013 mehr oder weniger identisch gekommen): 

1) Joint distribution, Marginal distribution etc. 

a) The joint probabilities are given. Calculate the Marginal distribution: 

Rows: X==i  

Columns: Y == j 

 

1 < j < 4 

1 < i <3 

 

0 0.075 0.15 0.075 

0.075 0.075 0.075 0.075 

0.175 0.1 0.025 0.1 

 

b) Are X and Y independent? If not find an elementary event concerning Y that is independent 

of all the elementary events concerning X. 

c) Compute the conditional distribution P(j|X==2) and the conditional error 

 

2) Theory 

a) What is a prior and what a posterior probability? How is the posterior probability retrieved 

from the prior using the Bayes theorem? 

b) What is the conditional error and what is the error rate? 

c) Why is the Bayes rule optimal? 

d) What is a decision function? 

e) Assuming a bi-classification problem (function α) with decision regions R1 and R2, express the 

error rate in terms of the class conditional pdfs. 

 

3) Loss and Risk 

a) Explain the concept of loss (including risk) for regression and classification. 

b) When is the error rate the same as the total risk? 

c) Which effect has an asymmetric loss? 

 

4) Eigenvectors and Eigenvalues; positive definite matrices 

a) Calculate the eigenvalues and eigenvectors for 

[
4 0
0 7

] 

b) Is the following matrix positive definite? 

[
1 2
2 1

] 

 

c) What are the conditions w.r.t. the matrix A that 
𝑤𝑇𝐴𝑤

𝑤𝑇𝑤
 is a proper Rayleigh quotient? 

 

5) Mahalanobis Distance 

a) What is the Mahalanobis distance? 

b) Sketch isolines for N(0,∑   
1 ) and N(0,∑   

2 ); Verify that [
1
1

]  and [
−1
1

] are eigenvectors of the 

matrices. 



∑ = [
1 0.3

0.3 1
] 

1 ,   ∑   
2 = [

1 −0.9
−0.9 1

] 

c) Assume that w1 and w2 are two classes with normal distribution �⃗�|𝑤𝑖  ~ 𝑁(𝜇|𝑤𝑖,   ∑   
𝑤𝑖

), 

under which conditions is the decision boundary between those two classes linear 

(hyperplane)? 


