Computer Assignment #5

1. Which of the independent variables (or the coefficient/b estimates) have a significant relationship with the dependent variable? Which do not have a significant relationship with the dependent variable?  

Significant: Age; White 
Not significant: growing up poor; childhood health being excellent; smoking; family size 

2. Can you support your hypothesis that age is a significant predictor for likelihood of cancer diagnosis? 

Yes, age is significant at all levels with a p-value of .000 
 
3. Use the Exp(B) or the odds ratio column to interpret the likelihood of having a value of 1 for your significant dependent variable. [For dummy variables (independent variables), you are examining the likelihood of being in the 1 category versus being in the 0 category. Thus, if you are examining the effects of being depress (independent variable) on the likelihood of suicide (dependent variable) and get an odds ratio of 1.5, this indicates that those who are depressed are 1.5 times as likely or 50% more likely to take their life by suicide than those who are not depressed. If you are examining the effects of the number of times you spank the child affects the child's likelihood of having poor health and get an odds ratio of 1.03, this indicates that for every time the child is spanked, the likelihood of having poor health increases by 3 percent.]  
Two significant findings are Age (I/R variable) & Race(White is a nominal variable) 
 
Formula for interpreting our findings: (OR-1) *100 
 
Age Exp(B)/OR value = 1.055 
(1.055-1)*100 = .055*100 = 5.5% 
For each additional year older someone is their likelihood of having a cancer diagnosis increases by 5.5%. 
 
White Exp(B)/OR value = 1.893 
(1.893-1)*100 = .893*100 = 89.3% 
Those who are white are 89.3% more likely to have cancer compared to those who are a race other than white. 
 
4. How much of the variation of the dependent variable is explained by the set of independent variables?  
Take the R-Square value and multiple by 100 to turn it into a percent. 
 
According to the Cox & Snell R-Square value, our model explains 5.5% of the variation of our DV(getting cancer). 
According to the Nagelkerke R-Square value, our model explains 13.4% of the variation of our DV(getting cancer). 
 
 
5. Is your model significant? How do you know this? 

 
Yes, looking at our model significance level, which is .000, our model is significant at all levels. 

Computer Assignment 5 Extra Qs:

Q1. What is the likelihood of someone being diagnosed with cancer for someone who is 70 compared to someone who is 30?
E^bx = e^(.054*70) = e^3.78     = 43.816 = 8.671
E^bx    e^(.054*30)     e^1.62      5.053

8.671-1 = 7.671
7.671*100 = 767.13%

Someone who is 70 is 767% more likely to be diagnosed compared to someone who is 30.

Q2. What is the probability of being diagnosed with cancer for someone who is 65 year old, is Black, did not grow up in poverty, had excellent health during childhood, does not smoke, and lives in a family of 4? (Include all variables regardless of significance.)

E^a+b1(x1)+b2(x2)+b3(x3)+b4(x4)+b5(x5)+b6(x6)    
1+E^a+b1(x1)+b2(x2)+b3(x3)+b4(x4)+b5(x5)+b6(x6)

E^-5.8+.054(age)+.638(white)+.057(gupoor)+-.060(younghealthex)+.011(smoke)+-.037(famsize) 
1+E^-5.8+.054(age)+.638(white)+.057(gupoor)+-.060(younghealthex)+.011(smoke)+-.037(famsize)   

E^-5.8+.054(65)+.638(0)+.057(0)+-.060(1)+.011(0)+-.037(4) 
1+E^-5.8+.054(65)+.638(0)+.057(0)+-.060(1)+.011(0)+-.037(4)

E^-5.8+3.51+0+0-.06-.148   
1+ E^-5.8+3.51+0+0-.06-.148

E^-2.498      = .082      = .076
1+E^-2.498     1.082

.076*100 = 7.6%

Someone who is 65 year old, is Black, did not grow up in poverty, had excellent health during childhood, does not smoke, and lives in a family of 4 has a 7.6% probability of being diagnosed with cancer.






Logistic Regression Group Practice

You work at a senior center and you want to see what factors contribute to the likelihood of someone attending the lunch program.  You survey all members of the senior center and ask how many grandchildren they have, if they live on a bus line (excluded: do not live on a bus line), and if they use an assistive device such as a walker or wheelchair (excluded: use no assistive device).

Model Summary
	Step
	-2 Log likelihood
	Cox & Snell R Square
	Nagelkerke R Square

	1
	1709.373
	.33
	.34



Omnibus Tests of Model Coefficients
	
	Chi-Square
	Df
	Sig

	Step 1      Step
                 Block
                 Model
	42
42
42
	7
7
7
	.001
.001
.001



	
	B
	S.E.
	Wald
	Df
	Sig
	Exp(B)

	Constant
Numgrands
Busline
Assistdevice
	2.1
-.14
.22
-.50
	1
.25
.5
.6
	62
17
12
25
	1
1
1
1
	.000
.042
.001
.007
	8.17
.869
1.25
.607



A. What level of measurement are your variables?
Number of Grandchildren: I/R
Lives on a bus line: 0/1
Uses an assistive device: 0/1

B. How much variation does your model explain?
R-square value*100
According to the Cox & Snell R Square our model explains 33% of the variation in our dependent variable.
According to the Nagelkerke R Square our model explains 34% of the variation in our dependent variable.

C. Is your overall model significant?
Yes, our model is significant at the .001 level.

D. Interpret each of the odds ratios (Exp(B)) and indicate if each is significant.
To interpret: (OR-1)*100 = % more/less likely
Numgrands: (.869-1)*100 = -.131*100 = -13.1% = 13.1% less likely
For each additional grandchild senior center participants are 13.1% less likely to attend the lunch program.  This is significant at the .05 level.

Busline: (1.25-1)*100 = .25*100 = 25% = 25% more likely
Those that live on a bus line are 25% more likely to attend the lunch program compared to those that do not live on a bus line.  This is significant at the .001 level.

Assistdevice: (.607-1)*100 = -.393*100 = -39.3% = 39.3% less 
Those that use an assistive device to are 39.3% less likely to participate in the lunch program compared to those that do not use an assistive device.  This is significant at the .01 level.

E. One participant has three grandchildren and another has one grandchild.  What is their difference in likelihood of attending the program? (This type of question will not be on the final exam.)
E^bx1 = e^-.14(3)   = e^-.42 = .657 = .756    -> to interpret subtract 1 & multiply by 100
E^bx2    e^-.14(1)      e^-.14    .869

(.756-1)*100 = -.244*100 = -24.4% -> 24.4% less likely
Someone with three grandchildren is 24.4% less likely to participate in the lunch program compared to someone with one grandchild.

F. What is the probability of attending the lunch program for someone that has two grandchildren, lives on the bus line, and uses no assistive device? (This type of question will not be on the final exam.)

e^( constant + b1(x1) + b2(x2) + b3(x3))          
1 + e^(constant + b1(x1) + b2(x2) + b3(x3))

__e^(2.1 + -.14(x1) + .22(x2) + -.50 (x3))    =    e^(2.1 + -.14(2) + .22(1) + -.50 (0))   
1 + e^(2.1 + -.14(x1) + .22(x2) + -.50 (x3))        1 + e^(2.1 + -.14(2) + .22(1) + -.50 (0))

_e^(2.1 -.28+.22-0)_   =  _e^2.04_     = 7.69  = .88    -> to interpret multiply by 100
1+ e^(2.1 -.28+.22-0)     1+e^2.04         8.69

A person with this set of characteristics has an 88% likelihood of attending the lunch program.









