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Exam in Statistical Methods, 2018-02-19 
Time allowed: kl: 8-12 

Allowed aids: Calculator. One handwritten A4 paper (both sides) with the students own notes.  

Assisting teacher: Hector Rodriguez-Deniz 

Grades: A=19-20 points, B=17-18p, C=14-16p, D=12-13p, E=10-11p, F=0-9 

Provide a detailed report that shows motivation of the results.  

_________________________________________________________________________________________ 

 
1  
Let  𝑓(𝑦) =  𝑐(1 − 𝑦), 0 ≤ 𝑦 ≤ 1  be the density function of the random variable 𝑌.  

a) Find 𝑐 so that 𝑓(𝑦) is a density function. 1p 

b) Find the cumulative distribution function 𝐹(𝑦).  1p 

c) Find 𝐸[𝑌]. 1p 

d) Find 𝑉[𝑌]. 1p 

 

2 
Let the bivariate random variable (𝑌1, 𝑌2) have joint density function:  

𝑓(𝑦1, 𝑦2) = { 
3𝑦1, 0 ≤ 𝑦2 ≤ 𝑦1 ≤ 1

0, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒
 

 

a) Find the marginal distributions 𝑓(𝑦1) and 𝑓(𝑦2).          2p 

b) Calculate 𝑃(𝑌1 ≤ 1/2 , 𝑌2 ≤ 1/2). 1p 

c) Find 𝑓(𝑦1|𝑦2) and use it to calculate 𝑃(𝑌1 ≤ 3/4 |𝑌2 = 1/2). 1p 

 

 

3 
Let 𝑌1, 𝑌2, … , 𝑌𝑛 denote 𝑛 independent and identically distributed random variables from the following 

distribution with unknown parameter 𝑘,   

𝑓(𝑦|𝑘) = { 
(𝑘 + 1)𝑦𝑘 , 0 ≤ 𝑦 ≤ 1

0, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒
 

 

a) Estimate 𝑘 using the Maximum Likelihood method. 3p 
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4 
Assume that 𝑌1, 𝑌2, and 𝑌3 are random variables, with  

𝐸(𝑌1) = 2 𝑉(𝑌1) = 4 𝐶𝑜𝑣(𝑌1, 𝑌2) = 1 

𝐸(𝑌2) = −2 𝑉(𝑌2) = 2 𝐶𝑜𝑣(𝑌1, 𝑌3) = 0 

𝐸(𝑌3) = 6 𝑉(𝑌3) = 8 𝐶𝑜𝑣(𝑌2, 𝑌3) = −1 

 

a) Find 𝐸(2𝑌1 + 4𝑌2 − 4𝑌3). 1p 

b) Find 𝑉(4𝑌1 − 2𝑌2 + 𝑌3). 1p 

 

5 
The following data on energy consumption was collected by Tekniska verken in Linköping: 
 

Y X 

70 0 

57 8 

60 7.5 

63 13.5 

57 14 

67 4.5 

107 -11 

 
Where 
 
Y = Average daily energy consumption (kW) 
X = Average daily temperature (C) 
 

 
a) Set up the simple linear regression model and estimate the parameters 𝛽0 , 𝛽1 2p 

 
b) Test if 𝛽1 is zero. You may use without showing any calculations that SSE = 324,02. Use 5% 

significance level. Interpret your result. 2p 
 

 

6 
Let 𝑌1, 𝑌2, … , 𝑌𝑛 denote a random sample from an exponentially distributed population with density 

𝑝(𝑦|𝜃) = 𝜃𝑒−𝜃𝑦, 0 < 𝑦,  and unknown parameter 0 < 𝜃  .  

a) Choose an appropriate prior distribution for 𝜃, and use it to find its posterior distribution.  

 2p 

b) Find an expression for the estimator 𝜃𝐵𝑎𝑦𝑒𝑠. 1p 

  

  



Linköpings Universitet  732A93 Statistical Methods,  6hp 
IDA/Statistik   
 

 

3 
 

 

  



Linköpings Universitet  732A93 Statistical Methods,  6hp 
IDA/Statistik   
 

 

4 
 

 

 

 

 

  



Linköpings Universitet  732A93 Statistical Methods,  6hp 
IDA/Statistik   
 

 

5 
 

 

 


