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Question 1~ | [20 marks, 6-+5+9]

3 Consider the time series

" where wy is 2 wh{te noise random vanable

- ( ) Determlne the values of p and ¢ in the Standard ARMA(p, q) framework so that there is no parameter
" tredundancy in the model .

(b) Check whether the process is causal and lnvert|b|e

(¢) Obtain the linear process form for this process.

" Question 2 . [20 marks, 2+2+24342+342+4]

(a ) Explain what plots would be expected for the autocorrelatnon functien (ACF) and partial autocor-
* relation function (PACF) for the following processes. '
-(i) White noise
(i) AR(2)
(i) MA(T),
_(iv) ARMA(L, 2).
(b) Consider the foHowmg three timé series models where the error terms 1w, are uncorrelated random
errars with zero mean and constant variance.
() X,g-lEXt 1 == Wy
(I'I) Xg—12Xf 1+02Xi 2——‘1.Uf—*07’w1 1.
(m) Xt W +0 Twg—1 = 0.0We—2

For each model, say whether it is stationary or not and specify p and g in the staridard ARMA(p. ¢)
‘framework. ' '

(c) For-a new time series Xy with length 20, the sample ACF and the sample PACF are tabUIéted below:

T T 2 3 4§
ack 062 057 030 0.10 0.05
PACK O a, 0.28 015 0.01

Find the values of a; and as.




Que’stj%hB' , o 120 marks, 4+4¥l—4¥|—4+4}

Write ;dOWh a general model for each of the following series. Use the backshift operator and explain your
notation. : '

.. ("e,)"_;'L\F;l:\'nA(:L_,i)l_2 |
(b)) MAQ)

SOARE).
(d) ARIMA(20,1)x(0,1,0)12
(e) AR’lMA(z-,'_l,O)'

Question 4 | o o -[20 mai"ks, 4+8_-|—4+4}

A sports retailer recorded how many sets of golf clubs he sold from his shops each month for 4 years. The
"data is shown in the following plot. The retailer would like you to forecast how many sets of clubs he can
expect to'sell in each of the next three months. ’

S E

“TimeSeries Plot of Sales *

. f3sp-

(a} Describe the main features of the time series shown by the plot.

(b) What possible a.na!yses ‘could you do, using a suitable computer package such as R, to determine a
stationary time series model for the data? Include brief details of diagnostic tests to check if the

model is fitting well.
" (c) How could you forecast the sales for the next three months?

(d) The retai.ler then tells you that *_:her number of shops he sold from varied over the four year period.
If you had the data on the number of shops open each month how might you change your analysis’

What assumptions might be reasonable?
’ 1



L e Bt

Questlon 5 S - [20 marks, 6--6+6]

Suppose that a model IL;; set up for a seasonai time sénes Y, so that the transformed series Xy, aeﬁned by
R X= (- BYY,

Where B is the backward shift operator, follows the AR(l) model

X ={. 'TXt 1. + Wy,
where w; is whlte noise with variance 1

' ( ) Write down the abbreviated form of the model of ¥; SARIMA(p, d, ¢)x (P,-D,Q)s, -i..e, identify
p,d q,P,D,Q and S.

(b) Show ‘that : o '
g Y, = X, +3Y;_4 — 3Y—s + Yi-12,

fort> 12,

e} IF the first 13 observations of ¥; were

7T 2 3 45 6 7 89 1011 1213
Y,|10 12 15 16 9 13 15 17 8 12 14 15 9

" find the one-step and two-step forecast means of ¥;4 and Yi5 respectively.




