
Inference Testing Errors 

            

 We reject the null hypothesis when the alternative hypothesis is true 

(Correct Decision) 

 

 We do not reject the null hypothesis when the null hypothesis is true 

(Correct Decision) 

 

 We reject the null hypothesis when the null hypothesis is true  

(Incorrect Decision – Type I error) 

 

 We do not reject the null hypothesis when the alternative hypothesis is 

true  

(Incorrect Decision – Type II error) 

 

 

            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 

           Power is the probability of rejecting a false null hypothesis – probability 

of rejecting H0 when a given value of Ha is 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,  

 

          P-value describes what would happen supposing the null hypothesis is 

true.  The probability of getting this or more extreme sample 

statistic if the null hypothesis is true. 

 Power describes what would happen supposing that a particular 

alternative is true.   

 

 

          Raising α increases the  probability of a Type I error but decreases the 

probability of a Type II error, thereby increasing power. 

          A test with a small sample size will have very little power, so the 

likelihood of a Type II error—not finding a significant difference that 

is present—is very high. 

          Lowering the significance level would decrease the probability of a Type I 

error, but increase the probability of a Type II error and decrease 

the power of the test. 

 

 

 



Four Main Methods to increase Power: 

Increase significance level,  

Consider a particular alternative that is farther away from  

Increase the sample size, n, in the experiment 

Decrease the population (or sample) standard deviation, σ 

 

Only increasing the sample size and the significance level are under the 

control of the researcher 

 

P-value, (compared to ) assumes that H0 is true 

Power, (1 - ) assumes that some alternative Ha is true 

 

Critical Value 

                 (the same as before) 

H0 
Ha 

This area is the P(Type II error) 

Critical Value 

H0 
H1 

This area is the P(Type I error) 


