a. Three possible components of a time series
The three possible components of a time series are:
· Seasonality
· Trend component
· Cyclical component
Model 1 includes the trend component, this is because of the inclusion of the time variable in the model.

b. First-order autocorrelation problem
The null and alternate hypothesis are:


The calculated Durbin-Watson value is 0.31 which is very low hence model 1 suffers from first-order autocorrelation.

c. Autocorrelation up to 8th-order.
The null and alternate hypothesis are:


According to the p-values of the calculated Q-statistic (0.000), there is autocorrelation up to 8th-order.

d. Time plot of the residuals.
The residual swings display long swings. According to the partial autocorrelation estimates, the cyclical component should include one lag of log(Yt).

e. Time series components for model 2.
· Trend component because of the time variable
· Cyclical component because there is a 1-lag of log(Yt)

f. First-order autocorrelation.
The null and alternate hypothesis are:


The calculated Durbin-Watson value is 1.799 which is close to 2 hence model 2 does not suffer from first-order autocorrelation.

g. 8th-order autocorrelation.
The null and alternate hypothesis are:


According to the p-values of the calculated Q-statistic (0.916), there is no autocorrelation up to 8th-order.

h. Time plot of the residuals from model 2.
The residual series do not display long swings because the Q-statistic p-values are all above 0.10.

i. Is model 2 dynamically stable?


The calculated F-value for testing  is 3.009 with p-value 0.088<0.10. Therefore, we reject the null hypothesis and conclude that the model is dynamically stable.

j. [bookmark: _GoBack]Model 2 estimates satisfaction.
k. ME vs MAE for model 1.
ME = -657.4208
MAE= 657.4208
MAE is equivalent to ME which indicates presence of forecasting bias, hence the model systematically over predicts or under predict actual values.

l. Interpret MAPE for model 1.
MAPE = 8.947% which implies that model 1 produces less accurate forecasts because of the high MAPE.

m. Bias proportion for model 1.
 Which is not close to zero, hence presence of systematic bias.

n. Variance proportion for model 1.
 which is close to zero indicating the forecast are able to replicate the variations in the actual series.

o. RMSE for model 1.

Which is slightly different from MAE indicating that the forecast error series contain extreme or large values.

p. ME vs MAE for model 2
ME = 2.12
MAE = 77.19
ME is smaller than MAE indicating absence of forecasting bias, hence the model does not systematically over predicts or under predict actual values. This is evident from the time plot of forecast error series where it fluctuates around the zero-line.

q. Interpret MAPE for model 2
MAPE = 1.03% which indicates that model 2 produces very accurate forecasts.

r. Bias proportion for model 2
 Which is close to zero, indicating absence of systematic bias.
This conclusion is evident from the time plot of forecast vs actual series.

s. Variance proportion for model 2
 which is very close to zero indicating the forecast are able to replicate the variations in the actual series. This conclusion is evident from the time plot of forecast vs actual series.

t. RMSE for model 2

Which is almost similar to MAE indicating that the forecast error series does not contain extreme or large values.

u. Forecasts from model 2 vs forecasts from model 1
I’d prefer forecasts from model 2 to model 1 because:
· Model 2 has a lower MAPE value as compared to model 1
· Model 2 has a smaller bias proportion than model 1
· Model 2 has smaller variance proportion than model 1.

v. Model 1 vs model 2
	
	Model 1
	Model 2

	Calculated Durbin Watson statistic
	0.312
	1.799

	Calculated Q-test statistic up to 8th order
	91.352
	3.277

	P-value for Q-test statistic up to 8th order
	0.000
	0.916

	Dynamically stable (Not applicable, Yes/No)
	Not applicable
	Yes

	Standard error of regression
	0.0396
	0.0215

	Adjusted R2
	0.9699
	0.991

	AIC
	-3.535
	-4.706

	SIC
	-3.338
	-4.443



Model 2 prefered.


