
 

 

___________________________________________________________________ 

Assignment 

First Semester 1442 

Stat 436 – Time Series Analysis 
___________________________________________________________________ 

 
1- Explain briefly meaning of each component of a time series. 

____________________________________________ 
2- Compute and plot the values of 𝛾𝑦(𝑘), �̂�𝑦(𝑘) 𝑎𝑛𝑑 �̂�𝑦(𝑘𝑘) for lag 𝑘 =

 0;  1;  2;  3 𝑎𝑛𝑑 4. Check your results using R. 

t 1 2 3 4 5 6 7 8 9 10 11 12 13 

𝑦𝑡 2 1 4 3 3 5 2 1 0 3 1 1 4 

____________________________________________ 

3- Which of the following time sequence is stationary (Weak Stationary)? 

i- 𝑦𝑡 = 𝑡 + 𝜖𝑡 , where 𝜖𝑡~𝑖. 𝑖. 𝑑. (0,1), ∀𝑡 ∈ 𝑅. 
ii- 𝑦𝑡 = 𝑎 + 𝑏𝑡 + 𝜖𝑡 where a and b are constants and  𝜖𝑡~𝑖. 𝑖. 𝑑. (0,1), ∀𝑡 ∈

𝑅. 
____________________________________________ 

4- For the following data. 

t 1 2 3 4 

𝑦𝑡 27 32 29 36 

i- Calculate all the coefficients of the sample autocorrelation function 

and calculate the variance for these estimates. 

ii-  Calculate the first 3 PACF and calculate the variance of these 

estimates. 

____________________________________________ 

5- In the 𝜋 − 𝑤𝑒𝑖𝑔ℎ𝑡𝑠 formula: 

𝑦𝑡 = 𝜀𝑡 + 𝜋1𝑦𝑡−1 + 𝜋2𝑦𝑡−2 + ⋯ 

i- What are the conditions that should be imposed on the weights 𝜋j, so 

that the process {𝑦𝑡} be invertible? 

ii- If we choose  𝜋1 = −0.5, 𝜋2 = 0.2, 𝜋𝑗 = 0, 𝑗 ≥ 3, what is the 

resulting process called? 

____________________________________________ 
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6- Classify the following AR models (that is, state if they are AR (1), or AR 

(2), etc.), determine the mean of each model and rewrite each one using the 

backshift operator. 

i- 𝑦𝑡 − 0.17𝑦𝑡−1 + 0.19𝑦𝑡−2 = 𝜖𝑡 . 
ii- 𝑍𝑡+1 = 77 − 0.55𝑍𝑡 − 0.24𝑍𝑡−1 + 0.19𝑍𝑡−2 + 𝜖𝑡+1. 

____________________________________________ 

7- Classify the following MA models (that is, state if they are MA (1), or MA 

(2), etc.), determine the mean of each model and rewrite each one using the 

backshift operator. 

iii- 𝑦𝑡+1 = 10 + 𝜖𝑡−1 − 0.06𝜖𝑡 + 0.35𝜖𝑡+1. 
iv- 𝑋𝑡 = 𝜖𝑡 + 𝜃1𝜖𝑡−1 − 𝜃2𝜖𝑡−2 + 0.35𝜖𝑡+1 

____________________________________________ 

8- For the following models, state its type, and check its stationarity and/or 

invertibility: 
i- yt = 1.5 yt−1 + ε𝑡 + 0.25 𝜀𝑡−1 
ii- yt = 𝜙1 yt−1+ε𝑡 − 𝜃1ε𝑡−1 − 𝜃2 ε𝑡−2                                                             

____________________________________________ 

9- For the AR(1) model with parameter 𝜙1 = 0.5 and μ = 0, and assuming 

that  ε𝑡~𝑖. 𝑖. 𝑑 𝑁(0, 𝜎𝜀
2 = 1):                                

i- Write down the mathematical form of this model. 

ii- Derive the mathematical form of the autocorrelation function for this 

model. 

iii- Explain briefly the shape of the partial autocorrelation function of this 

model. 

____________________________________________ 


