ANSWERS TO ASSIGNMENT # 11

  1a) 

  b = -0.0050,   a = 0.261,    [^Y] =0.261 - 0.0050X,   r2 = 0.425 
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  d)  The relationship between Y and X appears to be nonlinear, and hence linear regression using untransformed data is inappropriate. One solution is to transform the data. For example, a plot of ln(X) against ln(Y) (where `ln' is natural log) conforms more closely to a linear model (see plot (d) above).   Other kinds of transformations might also work. 

2a) The standard error of the regression slope, sb, is the standard deviation of the distribution of possible values for b calculated from repeated random samples from the population. Each sample involves randomly selecting a Yi-value from the population of Y's corresponding to every Xi. 

The log-transformation in regression is used to: 1) render a non-linear relationship linear; 2) render the distribution of residuals (Yi-[^Y]i) more normal; 3) equalize the variance of the residuals for all X's.

3) First take natural log of both X and Y, such that b is now the slope of the linear regression:          ln(Y) = ln(a) + b ln(X), 

  or Y´ = a´+ b X´, where Y´ = ln(Y), etc. 

  Assume a normal distribution of Y´'s for each X´, with equal variance and that the relationship is linear. 

  HO: β = 0.30,   HA: β ≠ 0.30 

  b = 0.597,   sb = 0.122,   t = [(0.597-0.30)/0.122] = 2.434 

  t 0.05(2),7 = 2.365,    Since t  > 2.365,  P < 0.05,  reject HO 
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