Sta3704 Assignment 04

(a) [bookmark: mackay](i) Plot the time series, ACF and PACF. 
[image: ]
(ii) Comment on the stationarity of the series. 
The series is clearly trending upward. The PACF plot ends at lag 2, while the ACF plot exhibits a gradual decline. The observations 100, 101, and 102 demonstrate how the COVID-19 lockdown has significantly decreased production and sales, and how most activities and enterprises have shut down during this time. The series is not stationary, it is concluded. 


(b) Justify the necessity (or otherwise) of any transformation(s) to stationarise the series.
It is recommended to stationarise the series with a difference of order 1, given the upward, nearly linear trend.
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(c) Fit appropriate ARIMA model(s) to the series.
AS the differenced series’ ACF is outside at lag 2 and PACF is outside at lag 1, hence the appropriate ARIMA models will be of the parameters ,  and . Thus, ARIMA (2, 1, 1), ARIMA (1,1,1), IMA (1,1), ARI (2,1), ect… may be appropriate in fitting the series.
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(d) Choose the best model and justify your choice.
Based on the lowest values of Variance AIC, MAPE, and MAE, ARIMA (1,1,1) is the best model. The software also indicates that ARIMA (1,1,1) is the best model and ranks first. 
ARIMA model is ARIMA (1, 1, 1), where p = 1, d = 1 and q = 1.
(e) Write down the mathematical equation of the significant model chosen in (d).
ARIMA (1,1,1): 
                                   SE              0.1751                 0.1293
                                   P-value    0.0081                 (< 0.0001)


(f) Use the chosen model in (d) to forecast the next two-year values for this series.
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image4.png
4~/ Model: ARIMA(1, 1, 1)

4 Model Summary
oF 146 Stable  Ves
Sum of Squared Innovations 2815976690 Invertible Ve
Sumof Squared Residuals 2816693422
Variance Estimate 192675129
Standard Deviation 439175511

Akaike's 'A' Information Criterion 2925.52825
Schwarzs Bayesian Criterion 293454009

Rquare 092611777
Rquare A 092510569
MAPE 608435032
MAE 2989.60689
-2Loglikelihood 201952625
4 Parameter Estimates
Constant
Term  Lag Estimate StdError tRatio Probs|t| Estimate M
AR 1 047004 01751 268 000E1" 140140000 264434234
MA 1 o7er88 01203 594 <0001
Intercept 0 26443423 1586217 167 00976
4 Forecast
100000
20000
3 80000
£ 700
£ o0
3 50000 .
= 40000 v
30000-¥ d
0 30 s 9% 120 150




image5.png
I~ Model: ARI(2, 1)
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4~/ Model: IMA(1, 1)
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RowPredicted SalesStd Err Pred SalesUpper CL (0.95) SalesLower CL (0.95) Sales

151 72182.38127 4391.75511 80790.06311 63574.69943

152 71211.95291 5366.252355 81729.61426 60694.29157

153 70895.9544 5906.935729 82473.33569 59318.57311

154 70887.56299 6296.320111 83228.12365 58547.00234

155 71023.75872 6619.791003 83998.31067 58049.20677

156 71227.91594 6909.607419 84770.49763 57685.33425

157 71464.01767 7179.537576 85535.65274 57392.38259

158 71715.13454 7435.995103 86289.41713 57140.85195

159 71973.3091 7682.229866 87030.20296 56916.41524

160 72234.80105 7920.054998 87757.8236 56711.7785

161 72497.8523 8150.597821 88472.73048 56522.97412

162 72761.63647 8374.638388 89175.6261 56347.64685

163 73025.76516 8592.767074 89867.27915 56184.25116
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169 74612.10248 9799.819149 93819.39507 55404.80989

170 74876.53517 9986.813023 94450.32901 55302.74132

171 75140.96867 10170.36924 95074.52609 55207.41126

172 75405.40257 10350.67075 95692.34446 55118.46067

173 75669.83664 10527.88483 96304.11174 55035.56154

174 75934.2708 10702.16486 96910.12848 54958.41312

175 76198.705 10873.65193 97510.67115 54886.73884
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Time Series Basic Diagnostics
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‘Time Series Basic Diagnostics
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