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8-2: Inferences About Two Proportions
· Requirements:
1. We have proportions from two SRSs that are independent, which means that the sample values selected from one population are not related to or somehow paired or matched with the sample values selected from the other population
2. For each of the two samples, the number of successes is at least five, and the number of failures is at least five
· Notation for two proportions:
For population 1 we let:
p1 = population proportion
n1 = size of the sample taken from population 1
x1 = number of successes in the sample taken from population 1
p̂1 = x1\n1 (the sample proportion) 
q̂1 = 1 – p̂1 
The corresponding meanings are attached to p2, n2, x2, p̂2, and q̂2, which come from population 2. 
Note: we use p1 to denote the proportion of the entire population, but we use p̂1 to denote the proportion found from the sample 
· Finding the numbers of successes x1 and x2:
· Sometimes it is necessary to know the exact number of successes in the sample taken from populations 1 and 2 (x1 and x2)
· We can do this using the following equations: x1 = n1  p1      or     x2 = n2  p2 
· When we test hypotheses made about two population proportions, we are testing that p1 = p2
· Pooled estimate of p1 and p2: denoted by p̅ and is given by:  and we denote the complement of p̅ by q̅ so q̅ = 1 – p̅ 
· Test statistic for two proportions (with H0: p1 = p2):
 
where p1 – p2 = 0
p̂1 = x1/n1  and p̂2 = x2/n2
p̅ =  and q̅ = 1 – p̅
· P-value: use the z-table 
· Critical values: use the z-table
· Confidence interval estimate of p1-p2: the confidence interval estimate of the different p1- p2 is: 
(p̂1 – p̂2) – E < (p1 – p2) < (p̂1 – p̂2) + E 		where  

8-3: Inferences About Two Means: Independent Samples
· Independent samples: if the sample values selected from one population are not related to or somehow paired or matched with the sample values selected from the other population, the samples are said to be independent
· Dependent samples: if the members  of sample can be used to determine the members of the other sample
· Samples consisting of matched pairs (such as husband/wife data) are dependent 
· Requirements:
1. The two samples are independent 
2. Both samples are SRSs
3. Either or both of these conditions is satisfied: the two sample sizes are both large (with n1 > 50 and n2 > 50) or both samples come from populations having normal distributions
· Hypothesis test statistic for two means- independent samples: 
· Degrees of Freedom: when finding critical values or p-values use the following for determining the number of degrees of freedom, denoted df: df= smaller of n1 -1 and n2 – 1
· P-values: use the t-distribution
· Critical values: refer to the t values in the t-distribution
· Confidence interval estimate of 1 - 2: Independent samples: the confidence interval estimate of the difference 1 - 2 is (x̅1 – x̅2) – E < (1 - 2) < (x̅1 – x̅2) + E 	where  
· Alternative method: 1 and 2 are known: if the population standard deviations are known, the test statistic and confidence interval are based on the normal distribution instead of the t-distribution
Test statistic:   
Confidence interval: (x̅1 – x̅2) – E < (1 - 2) < (x̅1 – x̅2) + E 	where 
· Alternative method: assume that 1=2 and pool the sample variances: even when the specific values of 1 and 2 are not known, if it can be assumed that they have the same value, the sample variances s12 and s22 can be pooled to obtain an estimate of the common population variance 2. The pooled estimate of 2 is denoted by sp2 and is a weighted average of s12 and s22, which is included below:
· Requirements:
1. The two populations have the same standard deviation. That is, 1=2
2. The two samples are independent
3. Both samples are SRSs
4. Either or both of these conditions is satisfied: the two sample sizes are both large (with n1 > 50 and n2 > 50) or both samples come from populations having normal distributions
· Hypothesis test statistic for two means: independent samples and 1=2 
Test statistic:  where  and df= n1 + n2 – 2
· Confidence interval estimate of 1-2- independent samples and 1=2
Confidence interval: (x̅1 – x̅2) – E < (1 - 2) < (x̅1 – x̅2) + E 	where 
· Assume that and 2 are unknown, do NOT assume that 1=2, and use the test statistic and confidence interval given at the top of the page






8-4: Inferences from matched pairs
· Requirements:
1. The sample data consist of matched pairs  
2. Both samples are SRSs
3. Either or both of these conditions is satisfied: the number of matched pairs of sample data is large n > 50) or the pairs of values have differences that are from a population having a distribution that is approximately normal
· Normal for matched pairs: 
d = individual difference between the two values in a single matched pair
dmean value of the differences d for the population of all matched pairs
d̅ = mean value of the differences d for the paired sample data (equal to the mean of the x-y 
       values)
sd= standard deviation of the differences d for the paired sample data
n = number of pairs of data
· Hypothesis test statistic for matched pairs:  where df = n-1
· P-values and critical values: use the t-distribution with n-1 degrees of freedom
· Confidence intervals for matched pairs: d̅ - E < d < d̅ + E where  
· Critical values of t/2: use the t-distribution with n-1 degrees of freedom
