1.a


Regression model


taxes = - 11.3 + 0.151 income





s = 7.651       R-sq = 99.8%     R-sq(adj) = 99.8%





1.b


The model seems to describe the correlation between income and taxes very accurately. 


We can see that the residual series is compliant with normal distribution, but the scatter diagram and control chart reveal non-constant variation - the variation is increasing with time. 


Also the runs-test shows that the series is not random. 


When we check the autocorrelation coefficients we can see that they are greater than 2 standard errors, which means that residuals are nonrandom.


Generally the model is not appropriate because it fails to keep the variance constant.





1.c


The regression equation is


C23 = - 13.5 + 0.152 C22


s = 9.532       R-sq = 99.8%     R-sq(adj) = 99.8%


Analyzing 1960-1990 series we can make similar conclusions as in the case of the whole series. 


The residuals conform to the normal distribution.


The control chart and runs test dont give evidence to reject the randomness of the residuals series.


The time plot of residuals clearly shows that variance increases with time.


Autocorrelation coefficients are greater than 2 standard errors (2*0.18), showing that residuals are nonrandom.


The model can be improved by introduction of lagged variables.





1.d


Basing on the residuals values computed from our regression model we can see that most of the values for years 1980-1998 are negative. That would suggest that during this period taxes were lower.





1.e


The regression equation is


C23 = - 2.60 + 1.09 C22


s = 0.04909     R-sq = 99.7%     R-sq(adj) = 99.7%

















