
Inference Testing 
Inference Testing Notes: 

           We only test for population parameters ( or p) 
 

           H0 can never be proven and is the status quo [always an = ] 

           Ha determines whether the test is one-sided (> or <) or two-sided (≠) 
 

            is probability of a type I error:  rejecting H0 when H0 is really true 

            is probability of a type II error:  failing to reject H0 when Ha is really true 

           1 -  is the power of the test and is increased by increasing sample size or by 

increasing the level of a type I error,  
 

          Two-sided tests have  distributed evenly to both sides (normal symmetry) 

          One-sided tests have  distributed only to one side 
 

Form:  z- or t-test-statistic = (Point Estimate – H0 Population Value) / Standard Error 

            chi-square test-statistic =  [(observed – expected)2 / expected] 
           

            z-tests: on  (one or two samples) can be used only if population standard deviation, 

, is known.  These are extremely unlikely in any AP-testing.  Look for  = ## in 

problem statement.  Need 0, x-bar, , n and test type. 
 

            t-tests:  on  (one, difference or two samples) are the most common tests.  Outliers 

can destroy the significance of results from a t-test and must be checked for.  

Need 0, x-bar, s, n and test type. 

A one sample test on the differences is used when we have a matched pairs 

design (a before and after).  Matched pairs must have the same sample sizes!   

Degrees of freedom, n – 1, should be reported with the results.   

With two-sample tests we never pool and let the calculator calculate the degrees 

of freedom.  If asked about degrees of freedom, we would choose the smaller of 

the n1 – 1 and n2 – 1 values.        
             

            proportion tests:  on p (is a z-test based on estimating a binomial random variable 

with a normal random variable) (one or two samples). Need p0, x (# of successes), 

n and test type 

Two sample cases are computed with a common proportion value, but the 

calculator handles it.   
 

            chi-square tests of goodness of fit, homogeneity and independence:  are used on 

categorical data.  They can use the p-value approach or the classical approach 

(test statistic > critical value). 

  

            confidence interval:  Only for two-sided tests! If specified H0 value is in the CI at the 

specified value of , then fail to reject H0; if not inside, then Reject H0    

 

P-value approach:  The p-value reported from the calculator is the probability of getting this 

or more extreme result.  If p-value is less than the value specified in the problem 

for , then we have a unusual or statistically significant result (rejecting H0).   
 

Note: if p-value is huge (above .8) and you were doing a one-sided test, then you 

probably have set up the test in the wrong direction in you calculator. 



Inference Toolbox:  HyCCI 

 

Hypotheses:  only on population parameters                   [Chi-Square Hypothesis] 

                                                                                          Association                  Homogeneity 

           H0:  Always with an equal for parameters        H0:  Independent     Fits prob model          

           Ha:  What we are testing  (different  ≠)          Ha:  dependent        At least one differs 

 

Conditions:  Remember it is a SIN not to check your conditions 

 

           SRS:  Simple random samples (usually have to be assumed unless stated in problem.  

Note:  not all random sampling is an SRS!) 

           Independence:  samples must be independent from each other   

(difference test: sample differences are assumed to be independent) 

                                       population must be greater than 10 times sample size  

           Normality:  for :  The population is stated to be normal or 

the sample size is greater than 30 so Central Limit Thrm applies to x-

bar (apx normally distributed) 

or we have to check box plot for shape and outliers 

                               for proportions:  np ≥ 10 n(1-p) ≥ 10  one sample 

                                                            for both ni:  nipi ≥ 5 ni(1-pi) ≥ 5  two samples 

 

          For Chi-square tests:  all:  all expected counts > 1 

                                                       no more than 20% of expected counts < 5 

                                                for homogeneity:  must have independent SRSs as well 

                                                 

Calculations:  Use appropriate tests calculator (see formula sheet for help):   

                        report test type or full test statistic, and what the calculator gives you  

                        (z = ####, t = ####, p-value = 0.###, and degrees of freedom: n – 1) 

one sample: 

            z-test                         t-test                          proportion                               chi-square 

 

 

 

 

 

two sample:   (H0 assumes 1 = 2          hence 1 = 2 =0 and not in formulas) 

            z-test                         t-test                          proportion                               pair-difference 

 

 

 

 

 

 

Interpretation:  Must address the 3-C’s (conclusion, calculation and in context) 

                           Conclusion:  Reject or Fail to Reject H0 

                           Calculation:  p-value <  (reject); p-value >  (FTR)       (p-value approach) 

                                                 test-statistic > critical value (reject)           (classic approach) 

                           Context:  what does it mean in terms of the problem 

       x - 0 
z = -------- 
        /n 

       x - 0 
t =  -------- 
        s/n 

          p - p0 
z = ------------------ 
      p0 (1-p0)/n 

^             (obs – exp)² 
χ² = ∑ ------------------ 
                  exp 

       x1 – x2 
z = ------------ 
       ²1    ²2 
       ---- + ---- 
        n1     n2         

       x1 – x2 
t = ------------ 
       s²1    s²2 
       ---- + ---- 
        n1     n2         

       xdiff - 0 
t =  ------------- 
        sdiff/n 

               p1 – p2 
z = ------------------------------ 
      pc (1-pc)(1/n1 + 1/n2) 

^ ^ 

^ ^ 


