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STAT 411

QUESTION ONE

(a) Consider the series (1—O.SB)Xt =1-0.5B)e, . Express the series as a moving average
(6 marks)

(b) Give examples of time series data in the following fields
(i) Business
(if)Economics
(iif)Official Statistics
(iv)Natural sciences

(v) Environment (5 marks)

(c) Let X, =€, +qpe,_, +¢.6_, where e ~iid N(0,5°). Find Autocovariance at lag 1, 2.

(6 marks)
(d) The ACF and the PACF are given below
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(i) Determine the order of the tentative ARMA (p,d,q) model. (4 marks)

(ii) Use the AIC values for selected models are given below. Identify the most parsimonius

model form the list. (4 marks)
AIC values for selected models
MA(a)
0 1 2
78.25 64.84 61.98
AR(p) 63.85 64.13 63.98
62.77 62.86 65

Vision : A University for Valued Transformation of Society
Mission: To serve students and society through research, education, scholarship, training, innovation, outreach.and consultancy

)

+
'/

Laikipia University is ISO 9001:2015 and ISO/IEC 27001:2013 Certified




STAT 411

(e) Identify appropriate ARIMA models from the sample ACF below. You can also calculate
other identification measuresJustify your answer using theoretical ACF for ARIMA model.

(i) N=100
K 1 2 3 4 5 6 7 8
PK  -0.35 -0.17 -0.09 -0.01 -0.01 -0.04 -0.07 0.09

(3 marks)
(i) n=100
data=Z, W, =(1-B)Z, w=35 S2=1500
K 1 2 3 4 5 6 7 8
0, (k) 099 098 098 097 094 091 0.89 0.88
O (K) 045 -0.04 0.12 0.06 -0.18 0.16 0.07 0.05
(5 marks)
QUESTION TWO
(a) Consider each of the following models: -
() (1-B)X,=(1-15B),
(ii) (1-0.8B)X, =(1-0.5B),
(iii) (1-0.6B)X, = (1-1.2B +0.2B? g,
(iv) Verify whether the models are stationary, or invertible or both. (4 marks)
(v) Express the model in an MA representation if it exists (4 marks)
(b) Consider the time series model (1—0.6B)X, = (1—0.9B)e, . Find
i) the ACF p, (6 marks)
i) The PACFQ,, (6 marks)
QUESTION THREE (20 marks)
(a) Verify the following properties for the acf of a stationary process (4 marks)
(b) For the following model: X, = (1— 0.7B + 0.582)et
(i) Check if the model is stationary and invertible. (4 marks)
(i)  Find the ACF p, ,fork=1,23 (6 marks)
(iii) Find the PAC, Q«k, fork=1,2 3 (6 marks)
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STAT 411

QUESTION FOUR (20 marks)

For the AR (2) process, find the
(1) The differential equation for auto correlationa function (2 marks)
(ii) The partial autocorrelation at lag 1,2,3 (6 marks)

QUESTION FIVE (20 marks)

Assume that 100 observations from AR(2) model X, =¢, X, , +ée,_, +¢€, gave the following

sample ACF. p, =0.8 p,=05 P, =04 y(0)=1324 o&*=140

(10 marks)
Estimate ¢ and 6, (10 marks)
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