Chapter 8 Part II: More About Hypothesis Testing

One tailed vs Two tailed hypotheses

So far, we’ve been discussing two-tailed hypothesis tests 


--Non-directional – rejects extreme values in either tail of distribution




H0: ( = 115





H1: ( ( 115 
(motivational seminar will alter attitudes)


--( divided into both “tails”


--Rejection region in both “tails”




Can also have one-tailed hypothesis test


--Directional—rejects extreme values in only one specified tail of 

distribution



Example:




H0: ( ( 115





H1: (  > 115 
(motivational seminar will improve attitudes)


--Hypotheses must still be mutually exclusive, competing


--( all in one “tail”


--Rejection region in only 1 “tail”



Research hypotheses regarding SAT, where ( = 500?

(1)
Taking the SAT after drinking lots of caffeine will increase scores?

H0:

H1​:

(2)
Taking the SAT after drinking lots of caffeine will decrease scores?

H0:

H1​:

(3)
Taking the SAT after drinking lots of caffeine will affect SAT scores?

H0:

H1​:

When in doubt, choose two-tailed!

Two-tailed tests more conservative & common

Selecting a critical value:  


Will be based on 2 pieces of information:

(a)
Desired level of significance ()?

 =
alpha level, significance level

most common:    = .05  or  .01

(b)
Is H0 one-tailed or two-tailed?


If two-tailed: 

2 critical values, one + & one -



If one-tailed: 

One critical value, one + OR one  - 

Outcomes of hypothesis testing

       True status of H0
      H0 true
   H0​ false

	ErrorType I
	Correct

	Correct
	ErrorType II


    Reject H0
              Fail to Reject H​0
Type I Error:
    Rejecting H0 when it is true
Type II Error:   Failing to reject H0 when it is false 

· We never know the “truth”

· Try to minimize probability of making an error

Assume Ho is true


Possible error ( Type I error

(rejected H0 when should not have)



level of significance



p(Type I error)

1-

level of confidence


p(correct decision), 



when H0 true

if   = .05, confidence = .95

if   = .01, confidence = .99

Assume Ho is false
Possible error ( Type II error

(Failed to Reject H0 when it was false)

(

probability of Type II error

1-(

”Power”


p(correct decision), when H0 false

Ability to correctly identify an effect that exists

When “effect” is big: 

Effect is easy to detect

( is small (power is high)

When “effect” is small:



Effect is easy to “miss”

( is large (power is low)

Reporting Results of a Hypothesis Test

If you reject H0:

“The motivational seminar had a significant effect on reported attitudes.  College students who attended the seminar had attitudes that were more favorable (M = 126) than the general population (M  = 115), z = 3.67,

 p ( .05, two-tailed.”

“There was a statistically significant difference in reported attitudes between college students in the seminar sample (M = 126) and the general population (M = 115), z = 3.67, p ( .05, two-tailed.”

If you fail to reject H0:

“There was no evidence that the motivational seminar had an effect on college students’ attitudes, z = 1.37, p > .05, two-tailed.” 
p = 0.05








p = 0.025





( = 0.05








p = 0.025





Critical values are larger when:





 more stringent 


(.01 vs. .05)





   (b)   test is 2-tailed vs. 1-tailed








Critical


Value





Critical


Value





( = 0.05





Critical


Value





Decision





Test statistic obtained





How do we minimize Type I error?





WE control error by choosing level of significance ()





Choose  = .01 if Type I error would be very serious





Otherwise,  = .05 is small but reasonable risk 	








Test (1 or 2 tailed)





Test statistic used





( used





Don’t forget to italicize reported statistics and the “p” in the p-value
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