                    Alternative methods for comparing 

                     means and proportions

We have already learnt how to compare population means when the population standard deviations are unequal.

Population means can also be compared when the population standard deviations can be assumed to be

              .

In this case, the standard error of                                i.e 
simplifies to 
  
                  
  = 

where S is an estimate of the common value of the standard deviation σ = σ1 = σ2 and is given by

                       S = 


S is known as the “pooled standard deviation”. 

The 95% confidence interval for (μ1 – μ2) is given by : 

and the test statistic to test H0 : μ1 - μ2= 0 vs any alternative (two or one sided) is given by
                      t = 
     

where 




se =   
In both the above cases, the t distribution has df 

Note : The above confidence intervals and two-sided tests work well even when the population distributions (for the response variables in the two groups) are not                  and the population standard deviations are not exactly                  . However, these methods may fail if one sample standard deviation is more than                  the other one.
Relative Risk : Suppose we want to see whether smokers are more prone to having lung cancer than non-smokers. 
We randomize 1000 individuals to the smoking group (they smoked heavily for 10 years) and 1000 individuals to the non-smoking group (they did not touch a cigarette for 10 years). We then checked how many individuals in each group developed symptoms of lung cancer. Suppose our dataset looks like this : 

	
	Lung Cancer

	Group
	Yes
	No 
	Prop.Yes

	Smokers
	21
	979
	0.021

	Non-smokers
	6
	991
	0.006


So, the proportion having lung cancer is                           in the smoking group and                                   in the non-smoking group. 

The difference in the proportions of lung cancer between the smoking and non-smoking group is                               which is not very large. This may give us a (false) impression that smoking doesnot cause lung cancer. That is why medical people instead take the ratio of the above proportions. When the proportions refer to an undesirable outcome category(like having lung cancer etc), we call the ratio Relative Risk. 
For the above example, the sample relative risk will be

R = 
This means that the proportion of smokers who developed lung cancer symptoms was          times the proportion of non-smokers who developed lung cancer symptoms. This gives us a very clear indication that smoking may lead to lung cancer.
