RIP II
Logistic Regression Practice

You are analyzing some General Social Survey data to determine whether children living in poverty are more likely to be suspended from school than children who are not living in poverty. The DV is whether the person has ever been suspended.

IVs:  	inpov- whether or not someone is living in poverty, excluded are those not living 
		in poverty
	Race variables- “whitenonhispanic” is the excluded group
	Gender- male is excluded
BPI- Behavioral Problem Index, a scale where higher scores mean more 
	reported behavioral problems
	
	
	
	
	

	
	
	

	 
	Chi-Square
	Sig
	
	

	Step 1                  Step
	58.92
	.002
	
	

	                             Block
	58.92
	.002
	
	

	                             Model
	58.92
	.002
	
	

	
	
	
	
	

	
	
	

	Step
	Cox & 
Snell R2
	Nagelkerke 
R2
	
	

	1
	.214
	.263
	
	

	
	
	
	
	

	 
	B
	S.E.
	Sig.
	Exp(B)

	Step            inpov
	.437
	.048
	.016
	   1.548

	1                  blacknonhispanic
	.381
	.086
	.000
	1.463

	                    asian
	-.001
	.965
	.876
	1.000

	                    other
	.012
	.654
	.982
	1.000

	                    hispanicanyrace
	.185
	.032
	.000
	1.203

	                    female
	-.426
	.032
	.009
	     .653

	                    BPI
	.092
	.024
	.031
	1.096

	                    Constant
	.023
	0.286
	0.000
	1.023




A. How much of the variation in the likelihood of being suspended is explained by the model?

According to the Cox and Snell test, 21.4% of the variation in the likelihood of being suspended is explained by the model.  According to Nagelkerke, 26.3% is explained. 

B. Is the model statistically significant?  Yes

What is the exact p-value for the model significance? .002

At what level is the model significant? (.001, .01, or .05)  .01, .05



C. Which IVs are significant and at which level? 
Inpov-  .05
Blacknonhispanic- all levels OR .001
Hispanicanyrace- all levels OR .001
Female- .01
BPI- .05

D. Interpret the odds ratio, or (Exp)B column, for the significant IVs- what effect does each significant IV have on the likelihood of being suspended?
Inpov-   1.548 – 1 =.548 x 100 = 54.8   Children living in poverty are 54.8% more likely to be suspended than children who are not living in poverty. 
Blacknonhispanic- 1.463 – 1 = .463 x 100 = 46.3
Black non-Hispanics are 46.3% more likely to be suspended than white non-Hispanics.
Hispanicanyrace- 1.203- 1 = .203  20.3%
Hispanics of any race are 20.3% more likely to be suspended than white non-Hispanics. 
Female-  1-.653 = .347 x 100  = 34.7% 
	(could also do .653-1 = -.347 x 100 = -34.7%)
Females are 34.7% less likely to be suspended than males.
BPI- 1.096 – 1 = .096 x 100 = 9.6%
For each additional point increase on the BPI score, children are 9.6% more likely to be suspended from school. 


E. Have you found support for your main research hypothesis?  yes

Can you reject the null hypothesis for the relationship between these variables? yes

How do you know?  Because the significance of the inpov variable is .016.


F. Use the odds ratio prediction equation to compare the likelihood of being suspended for someone with a BPI score of 1 vs. a BPI score of 10.

Equation: 	ebx
ebx


.092 x 1 = .092   1.096

.092 x 10 = .92  2.509

1.096 / 2.509 = .437

1 - .437 = .573 x 100 = 57.3%

Someone with a BPI score of 1 is 57.3% less likely to be suspended than someone who has a BPI score of 10. 


[image: Probabilities equation]
G. Make a prediction of the likelihood of being suspended for a nonhispanic white male who is living in poverty and has a BPI score of 5. 

.023 + (.437 x 1) + (.092 x 5)

.023 + .437 + .46 = .92

2.509 / 3.509 =   .715 x 100 =  71.5%

A non-Hispanic white male who is living in poverty and has a BPI score of 5 has a 71.5% chance of being suspended from school. 


H. Make a prediction of the likelihood of being suspended for a Hispanic female who is not living in poverty and has a BPI score of 2.

.023 + (.185 x 1) + (-.426 x 1) +  (.092 x 2)

.023 + .185 - .426 + .184   -.034

.97 / 1.97 = .4923  x 100 = 49.2%

A Hispanic female who is not living in poverty and has a BPI score of 2 has a 49.2% chance of being suspended from school.





Example 1 Answers:

A. According to the Cox & Snell pseudo R2, 21.4% of the likelihood of being suspended from school is being explained by the variables in the model.  According to the Nagelkerke pseudo R2, 26.3% of the likelihood of being suspended from school is being explained by the variables in the model.  

B. Look to the Model Significance in the top box and see that it is. The exact p-value is .002, and it is significant at the .01 and .05 levels.

C. Significant IVs:	
a. Inpov- .05 level
b. Blacknonhispanic, all levels
c. Hispanicanyrace, all levels
d. Female- .01 level
e. BPI- .05 level

D. Significant variables
a. Inpov- value is 1.548 (greater than 1=more likely)
1.548 – 1 = .548 x 100 = 54.8%
Those who are living in poverty are 54.8% more likely to be suspended than those who are not living in poverty.
b. Blacknonhispanic- value is 1.463
1.463 -  1 = .463 x 100 = 46.3%
Black, non-Hispanic children are 46.3% more likely to be suspended than white, non-Hispanic children.
c. Hispanicanyrace- value is 1.203
1.203 – 1 = .203 x 100 = 20.3%
Hispanic children of any race are 20.3% more likely to be suspended than white, non-Hispanic children.
d. Female- value is .653 (less than 1 = less likely)
1 - .653 = .347 x 100 = 34.7%
.653 – 1= -.347 x 100 = -34.7%
Girls are 34.7% less likely to be suspended from school than boys.
e. BPI- value is 1.130
1.130 – 1 = .130 x 100 = 13%
For each point increase on a child’s BPI score, they are 13% more likely to be suspended.
E. The relationship between inpov and the DV is significant at the .05 level, so yes.  We can reject the null hypothesis that there is no relationship between being in poverty and being suspended.

F. Equation: 	ebx
ebx

b = .092 multiplied by x1 = 1  .092 x 1 = .092   		e.092 = 1.096
	b = .092 multiplied by x2 = 10  .092 x 5 = .96		e.92 =  2.509

	1.096 divided by 2.509 = .437  (less than 1=less likely)
	1 – .437 = .573 x 100 = 57.3% [OR (.437-1) x 100 = -57.3% -> negative value so interpret as less likely]
	Someone with a BPI score of 1 is 57.3% less likely to be suspended than someone with a BPI score of 10.

G. Here’s the equation:
[image: Probabilities equation]
First thing to do is figure out the regression equation:

a + b1x1 + b2x2 + b3x3
.023 + (.437 x 1) + (.092 x 5) 
.023 + .437 + .46 = .92
e.483 = 2.509

Now divide 2.509 by 1 + 2.509
2.509 / 3.509 = .715

A non-Hispanic white male who is not living in poverty and has a BPI score of 5 has a 71.5% probability (or chance) or being suspended from school.

H. Again, figure out the regression equation first:

a + b1x1 + b2x2 + b3x3
.023 + (.185 x 1) + (-.426 x 1) + (.092 x 2) 
.023 + .185 - .426 + .184 = -.034
e-.034 = .97

Now divide .97 by 1 + .97
.97 / 1.97= .492

A Hispanic female who is not living in poverty and has a BPI score of 1 has a 49.2% probability (or chance) or being suspended from school.


Example 2:

You are analyzing some data to determine how the number of years of education may have affects their likelihood of having been diagnosed with clinical depression. Specifically, you hypothesize that, controlling for number of children and relationship status as an adult, people with more years of education will experience higher likelihood of being diagnosed with depression.  The DV is whether or not someone has been diagnosed, by an appropriate licensed professional, with some form of depression.

IVs:  	Edyrs: Years of education
	Numkids: Number of children
	For relationship status as an adult: married is the excluded, or comparison group
		Included categories:		cohab: living with partner, not married
sepdiv: separated or divorced
						singnm: single, never married									other: any other reported relationship status
		
	
	
	
	
	

	
	
	

	 
	Chi-Square
	Sig
	
	

	Step 1                  Step
	41.69
	.000
	
	

	                             Block
	41.69
	.000
	
	

	                             Model
	41.69
	.000
	
	

	
	
	
	
	

	
	
	

	Step
	Cox & 
Snell R2
	Nagelkerke 
R2
	
	

	1
	.074
	.091
	
	

	
	
	
	
	

	 
	B
	S.E.
	Sig.
	Exp(B)

	Step            Edyrs
	-.027
	.083
	.481
	   1.000

	1                  Numkids
	.042
	.129
	.036
	1.042

	                    Cohab
	-.215
	.054
	.000
	 .806

	                    Sepdiv
	.127
	.032
	.059
	1.135

	                    Singnm
	-.289
	.090
	.024
	     .749

	                    Other
	.005
	.624
	.874
	1.000

	                    Constant
	.017
	0.286
	0.000
	1.017




A. How much of the variation in the likelihood of being diagnosed with depression is explained by the model?  According to each value, how much of the likelihood of depression diagnosis is not explained by the model?

B. Is the model statistically significant?  At what level is the model significant?

C. Which IVs are significant and at which level? 

D. Have you found support for your main research hypothesis?  Can you reject the null hypothesis for the relationship between these variables? How do you know?

E. Interpret the odds ratio, or (Exp)B column, for the significant IVs- what effect does each significant IV have on the likelihood of being suspended?

F. Use the odds ratio prediction equation to compare the likelihood of being diagnosed with depression for some with 2 children vs. someone who does not have children.

G. Make a prediction of the likelihood of being diagnosed with depression for someone who has 1 child and is cohabiting.

H. Do these results allow us to state confidently that people who are single and never married are less likely feel depressed than people who are married? 

Example 2 Answers:

A. According to the Cox & Snell pseudo R2, 7.4% of the likelihood of being diagnosed with depression is being explained by the variables in the model.  92.4% of the likelihood is unexplained. According to the Nagelkerke pseudo R2, 9.1% of the likelihood of being diagnosed with depression is being explained by the variables in the model.  90.9% of the likelihood is unexplained.

B. Look to the Model Significance in the top box and see that it is, at all levels.

C. Significant IVs:	
a. Numkids, at .05 level
b. Cohab, at all levels
c. Singnm, at .05 level

Other variables in the model are not significant.

D. No, because the relationship between the variable years of education and the DV is not significant (p-value = .481). You would accept the null hypothesis.

E. Significant variables
a. Numkids- value is 1.042 (greater than 1=more likely)
1.042 – 1 = .042 x 100 = 4.2%
Each additional child increases the likelihood of depression diagnosis by 4.2%.
b. Cohab- value is .806 (less than 1=less likely)
1 - .806 = .194 x 100 = 19.4% 
(or .806 -1 = -.194 x 100 = -19.4% -> negative answer = less likely)
People who are cohabiting are 19.4% less likely to be diagnosed with depression than people who are married. 
c. Singnm- value is .749
1 - .749 = .251 x 100 = 25.1% 
(or .749 -1 = -.251 x 100 = -25.1% -> negative answer = less likely)
People who are single and have never been married are 25.1% less likely to be diagnosed with depression than people are married.
F. Equation: 	ebx
ebx

b = .042 multiplied by x1 = 2  .042 x 2 = .084   	e.084 = 1.09
	b = .042 multiplied by x2 = 0  .042 x 0 = 0		e0 = 1

	1.09 divided by 1 = 1.09  (greater than 1=more likely)
	1.09 – 1 = .09 x 100 = 9%
	Someone with 2 children is 9% more likely to be diagnosed with depression
 than someone with no children.

F. Equation for predictions:
  [image: Probabilities equation]

First thing to do is figure out the regression equation:

a + b1x1 + b2x2 
.017 + (.042 x 1) + (-.215 x 1)
.017 + .042 - .215 = -.156
e-.156 = .856

Now divide .856 by 1 + .856
.856 / 1.856 = .46

Someone who has one child and is cohabiting has a 46% probability (or chance) or being diagnosed with depression.

H .  No, because feeling depressed and being diagnosed by a licensed professional with depression are not necessarily the same things. 
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