Paired t-tests

______________________________________________

1) Learn to conduct paired hypothesis tests

· By hand

· Using SPSS

Reminder: a paired t-test is used when comparing two samples that are comprised of the exact same observations

Paired Data - Factory Safety Program

_____________________________________________

# of Accidents per Month

	Factory
	Before
	After
	

	Amherst
	45
	36
	

	S. Hadley
	73
	60
	

	Northampton
	46
	44
	

	Belchertown
	124
	119
	

	Springfield
	33
	35
	

	W. Springfield
	57
	51
	

	Westfield
	83
	77
	

	Holyoke
	34
	29
	

	Agawam
	26
	24
	

	Chicopee
	17
	11
	

	
	
	
	

	
	MB= 53.8
	MA = 48.6
	

	
	sB = 32.1
	sA = 31.0
	


CI for paired data

_____________________________________________

Large Sample; σ is known

MD
( 
z(/2 
[image: image1.wmf]÷

ø

ö

ç

è

æ

D

D

n

s


Assumption:  


· Random Sampling

_____________________________________________

Small Sample; σ is unknown
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Assumption:  


· Random Sampling

· Population is normally distributed

Hypothesis Testing for Paired Data

_____________________________________________

Null and alternative hypotheses are the same.

Rejection Region and decision rules are the same.

_____________________________________________

Large Sample; σ is known
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_____________________________________________

Small Sample; σ is unknown
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df = n-1
Was the Factory Safety Program Effective?

______________________________________________

Step 2: Ho: (D = 0

Step 3: Ha: (D ( 0

Step 4: 
( = .05

Step 5: Critical t (9)

=
2.262

Step 6a: Find Average Difference Score
	Factory
	Before
	After
	D
	D2

	Amh
	45
	36
	9
	81

	S.Ha
	73
	60
	13
	169

	Noho
	46
	44
	2
	4

	Belch
	124
	119
	5
	25

	S’field
	33
	35
	-2
	4

	WSpring
	57
	51
	6
	36

	Wes
	83
	77
	6
	36

	Holy
	34
	29
	5
	25

	Aga
	26
	24
	2
	4

	Chic
	17
	11
	6
	36

	
	
	
	
	

	
	
	
	( = 52
	( = 420

	
	MB = 53.8
	MA = 48.6
	MD  =  5.2
	

	
	sB   = 32.1
	sA  =   31.0
	sD    =   
	


Factory Safety Solution: Continued

______________________________________________

Step 6b: Find SD

=
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=
4.08
Step 6c: Calculate observed t
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=
4.02
Step 7: 

Reject the null: t(9) = 4.02, SEM = 1.29, p < .05

Step 8: Interpretation?
95% CI

______________________________________________
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95% CI = [2.28 – 8.12]

Why is the difference significant with a paired test, but not significant with an independent samples test?

______________________________________________

	Factory
	Before
	After
	D
	D2

	Amh
	45
	36
	9
	81

	S.Ha
	73
	60
	13
	169

	Noho
	46
	44
	2
	4

	Belch
	124
	119
	5
	25

	S’field
	33
	35
	-2
	4

	WSpring
	57
	51
	6
	36

	Wes
	83
	77
	6
	36

	Holy
	34
	29
	5
	25

	Aga
	26
	24
	2
	4

	Chic
	17
	11
	6
	36

	
	
	
	
	

	
	
	
	( = 52
	( = 420

	
	MB = 53.8
	MA = 48.6
	MD  =  5.2
	

	
	sB   = 32.1
	sA  =   30.0
	sD    =  4.1
	


Are y'all ‘Liar Dogs’: Paired test?

______________________________________________

An anonymous statistics teacher wants to assess the honesty of his students.  At the beginning of the semester, he asks them to write down their actual GPA, and the GPA that they have reported to their parents.  77 subjects participated in the study: MD = .08; sD = .19.  Determine whether the data provide enough evidence to conclude that students in general are ‘Liar Dogs’.  Set alpha = .01.

Step 2: Ho: (D = 0

Step 3: Ha: (D ( 0

Step 4: 
( = .01

Step 5: tcrit (df = 76)

=
2.642

Step 6c: Calculate observed t
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Step 7: 

Reject the null: t(76) = 3.69, SEM = .022, p < .05

Step 8: Interpretation?
Are y'all ‘Liar Dogs’?: Independent t-test

______________________________________________

An anonymous statistics teacher wants to assess the honesty of his students.  At the beginning of the semester, he asks them to write down their actual GPA, and the GPA that they have reported to their parents.  Each sample was composed of 77 observations.  Determine whether the data below provide enough evidence to conclude that students in general are LiarDogs.  Set ( = .01.

Actual GPA


Parental GPA

MA = 3.21



MP = 3.29

s = .50



s = .46

Ho: (a = (p





Ha: (a ( (p
tcrit = 2.62

tobs 
=

  3.29 – 3.21 – 0
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Ice Cream Eating Example

______________________________________________

Does eating ice cream improve test performance I want to test whether eating ice cream improves test performance.  I randomly select 10 students and give each one an ice cream cone prior to the second midterm exam and compare their scores on the first exam with their scores on the second exam.  Is there a significant difference between 1st and 2nd exam scores?  Set ( = .01.

	Student
	Exam #1
	Exam #2
	Diff Score

	Adaora
	75
	77
	

	Beth
	80
	81
	

	Jake
	85
	87
	

	Sebastian
	90
	91
	

	Brian
	85
	87
	

	Ariel
	75
	76
	

	Kathryn
	70
	72
	

	Mayra
	65
	66
	

	Emma
	75
	77
	

	Mary
	80
	81
	


_1160158892.unknown

_1286610873.unknown

_1286612195.unknown

_1286613839.unknown

_1286613977.unknown

_1286612296.unknown

_1286611153.unknown

_1160160188.unknown

_1160160231.unknown

_1160160360.unknown

_1160160088.unknown

_1108722904.unknown

_1108722949.unknown

_1160158888.unknown

_1108722918.unknown

_1108712560.unknown

_1108722814.unknown

_1108712452.unknown

