Project
1) y= consumers’ expenditure (£ million 1990 prices)
x2= personal disposable income (£ million 1990 prices)

x3= interest rates (treasury bill yield %)

2a) From the regression of personal disposable income (X2) against consumers’ expenditure (Y), r-squared gives a value of 0.9854 meaning that 98.54% of the variation in consumers’ expenditure is explained by their personal disposable income. Meaning it was a good fit, however the regression analysis of interest rates (X3) against consumers’ expenditure gave an r-squared value of zero. Therefore this shows that none of the variation in consumers’ expenditure is caused by interest rates.
B) For the regression of Y against X2. The regression is carried out under a 95% confidence level therefore we can assume a significance level of 0.05. The p-value of the constant (a1) is 0.062 which is greater than the significance level, therefore a1 is not significant. However b1 has a p-value of zero, as it is lower than the 0.05 significance level it can be considered significant
For the regression model of Y against X3, we again have a significance level of 0.05 and find the constant(a2) to be significant with a p-value of zero it is lower than the significance level. On the other hand b2 is seen to not be significant as its p-value (0.995) is great than 0.05.

C) The Marginal Propensity to Consume (MPC) is the change in a persons willingness to consume that occurs with a change in their personal disposable income. An increase in a persons disposable income should lead to an increase in their consumption. The regression showed that for a change in consumers’ expenditure 98.54% of that change was due to personal disposable income. 
3     Source |       SS       df       MS              Number of obs =      21                                                              

-------------+------------------------------           F(  2,    18) =  609.33                                                              

       Model |  431.145953     2  215.572976           Prob > F      =  0.0000                                                              

    Residual |  6.36819512    18  .353788618           R-squared     =  0.9854                                                              

-------------+------------------------------           Adj R-squared =  0.9838                                                              

       Total |  437.514148    20  21.8757074           Root MSE      =   .5948                                                              

------------------------------------------------------------------------------                                                              

           Y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]                                                              

-------------+----------------------------------------------------------------                                                              

          X3 |  -.0031478   .0476799    -0.07   0.948    -.1033195     .097024                                                              

          X2 |   .9534031    .027311    34.91   0.000      .896025    1.010781                                                              

       _cons |  -1.573259   .9920928    -1.59   0.130    -3.657569    .5110506                                                              

------------------------------------------------------------------------------                                                              

3a) Test the hypothesis that:-

                                             Ho: b2 = 0.95

                                             H1: b2 < 0.95

We find the P-value to be equal to 0.9022. As this is a one tailed test we must divide this figure by 2. We get the value 0.4511. As this figure is less than our 0.05 significance level, it is significant. Therefore we must reject the null hypothesis (b2=0.95) and accept the alternative (b2 < 0.95)

3b) The 95% confidence interval for b3 is (-0.1033195, 0.877533)
3ci) The F

3cii) The Residual Sum of Squares (RSS) = 6.36819512

         This is the sum of squares of the residuals and is the difference between the sum of squares and the total sum of squares. This means it is the unexplained variation and so the smaller its value the better the fit of the regression.

This is a relatively low number for a model with 18 degrees of freedom, and so it could be said that this is quite a good fit. Complementing the R-Squared value (0.9854)

3d)
                                              Covariance matrix of coefficients of regress model                                                                                          

        e(V) |         X3          X2       _cons                                                                                           

-------------+------------------------------------                                                                                          

          X3 |  .00227337                                                                                                                   

          X2 | -4.378e-06   .00074589                                                                                                       

       _cons | -.02570556  -.02241755   .98424821            
3e) As can be seen from the from the regression analysis (see 3) The P-value for b1 (the constant) is 0.130, for b2 it is 0.000 and for b3 it is given as 0.948. 

The significance level here is 0.05, if the p-value is below this value then it is said to be significant.

Therefore it can be seen that both b1 and b2 are significant whereas b3 is not.     
3f)     regress Y X3 X2 t if year < 1993                                                                                                          

      Source |       SS       df       MS              Number of obs =      21                                                              

-------------+------------------------------           F(  3,    17) =  405.69                                                              

       Model |   431.48711     3  143.829037           Prob > F      =  0.0000                                                              

    Residual |   6.0270378    17  .354531635           R-squared     =  0.9862                                                              

-------------+------------------------------           Adj R-squared =  0.9838                                                              

       Total |  437.514148    20  21.8757074           Root MSE      =  .59543                                                              

------------------------------------------------------------------------------                                                              

           Y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]                                                              

-------------+----------------------------------------------------------------                                                              

          X3 |  -.0176995    .049982    -0.35   0.728    -.1231524    .0877533                                                              

          X2 |   1.055796   .1079015     9.78   0.000     .8281435    1.283448                                                              

           t |  -.0833108   .0849281    -0.98   0.340    -.2624935    .0958719                                                              

       _cons |  -3.575685   2.270069    -1.58   0.134    -8.365113    1.213743                                                              

------------------------------------------------------------------------------   
3g) The regression analysis without the time trend gave an R-squared value of 0.9854, this shows that 98.54% of the changes in consumer expenditure can be explained by personal disposable income and interest rates, meaning it is a very good fit. However the addition of a time trend makes little difference to the R-squared value (changing it to 0.9862) meaning that 98.62% of the variation in consumers’ expenditure is explained by the regression.                                      
4a) 
	Year
	Y (actual)
	Yhat (forecasts)

	1993
	34.8164
	36.02367

	1994
	35.7845
	36.58862

	1995
	36.4046
	37.85166

	1996
	37.6648
	39.38608


As can be seen from the above table it can be seen that the forecasted figures although close to the actual figures are all slightly above (usually 1 or 2 larger) the actual figure.
