Biostatistics 515, Winter 2004

Homework 1 comments and solutions

General comments:
a. Always remember to round your results to meaningful digits. 
b. Be precise in your homework, donot hand in anything which is not asked in the question. 
1. Partial Solution:
(c) β0:

--- is the expected mortality in a city with log10(NOx) equal to zero;
--- is the expected mortality in a city with NOx equal to one;
β1:

--- is the expected mortality change if log10(NOx) in a city change by one unit;

--- is the expected mortality change if NOx level in a city change by a factor of 10;
(d) Write more general codes (re-usable) to get CI, for example the following function will give you CIs for all the parameter estimates from lm. 
get.ci<-function(fit1,alpha=0.5) {


alpha<-0.05


beta.hat<-summary(fit1)$coef


n.par<-dim(beta.hat)[1]


ci<-matrix(NA,n.par,3)


ci[,1]<-round(beta.hat[,1],2)


for (i in 1:n.par) { 


   ci[i,2:3]<-round(beta.hat[i,1]+c(-1,1)*qt(1-alpha/2,fit1$df)*beta.hat[i,2],2)


}


ci

}
Assumptions for CI:
· there is a linear relationship between X and Y

· the residuals have mean zero, constant variance and are independent 

· the residuals are normally distributed 

· or if n is large enough, asymptotical normality for parameter estimates can be assumed.
(e) three ways to get the estimate for the variance
deviance(fit1)/fit1$df

summary(fit1)$sigma^2

1/fit1$df*sum(summary(fit1)$resid^2)
(h) differences between the fits of the two models:

-- the slope parameter more than doubled when using subset data(rainfall >20 inches)

-- the width of CI for fitted line is much narrower when using subset data because the estimated residual standard error is decreased
-- R2 is increased dramatically when using subset data

In the subset model, where we remove five cities with little rainfall, we get a better fit to the data. These five dry cities have higher NOx levels, but lower mortality, so they were not well explained by the model. Rainfall is likely to be a confounder(or effect modifier) for the mortality and NOx relationship. 
2. Partial Solution:
(e) first need to get estimated volume V.hat : V.hat = 10*exp(-beta0.hat)
then the dose to obtain certain concentration (mg/L) at certain time (hours) is 
D.hat = conc.*V.hat*exp(-beta1.hat*time)
Note: since the beta.hat are estimated from simulated data, so the D.hat is slightly different (range 110~130mg). Many of students use V = 5 to get D.hat, remember in general we donot know the blood volume of a patient, so we need to estimate it from the data we observed. 
3.  It is well done!!
