Assignment 8 – STAT 601  -  Correlation and Regression  
Due Sunday, August 30th
(this will be your last assessment in the class, i.e. there will be no final!) 
Review the following:

Lecture Handouts :  
14 – Correlation and Simple Linear Regression

15 – Simple & Multiple Regression and ANCOVA


Narrated Powerpoint Lectures: 

14. Correlation 
(D = Ch. 10, BB = Ch. 14) 
15. Simple Linear Regression (same link as correlation above)
(D = Ch. 10, BB = Ch. 14, 11)
16. Multiple Linear Regression
(D = Ch. 11, BB = Ch. 15, 11)
17. Analysis of Covariance (see Multiple Regression PPT above)
(D = Ch. 11, BB = Ch. 15)
* looks like there is four presentations but there is really only two, 14 & 15 are together in one and 16 & 17 are in the other

* also 14 & 15 go along with material in the lectures notes section 14, while 16 & 17 go along with lecture handout 15.

Non-narrated Powerpoint Lectures: same as above just under the Non-narrated Lectures webpage.
RESEARCH PAPER QUESTIONS

1 – Using the article “Relationship Between Knee Strength Stab”

a) What is the r value for the relationship between Hamstring strength index 60o/s and the Shuttle run test?  Is this r value significant?  Provide a rationale for your answer.  

b) Consider r = 1.00 and r = -1.00.  Which r value is stronger?  Provide a rationale for your answer.

c) Describe the direction of the relationship between the Hamstring strength index 60o/s and the Shuttle run test.  

d) Without using numbers, describe the relationship between the Hamstring strength 120o/s and the Triple hop index.

e) Which variable has the weaker relationship with the Quadriceps strength index 120o/s?  Provide a rationale for your answer.

f) The researchers stated that the study showed a positive, significant correlation between Quadriceps strength indices and pre- and postoperative functional stability.  Considering the data presented in the Table 5, do you agree with their statement?  Provide a rationale for your answer.  

g) Consider the relationship reported for the Quadriceps strength index 120o/s and the Hop index (r = 0.744**, p=0.000).  What do these r and p values indiical and clinical importance?

2 – Using the article “BP in Very Low Birtiweight Neonates” answer the following:
a) What are the independent and dependent variables (predictor and responses) in Figures 2 – A, B, and C?  How would you describe the relationship between the variables in Figures 2 – A, B, and C?
b) Was there a significant difference in the y intercept for the lines of best fit in Figure 2 from the y intercept for the lines of best fit in Figure 3?  Provide a rationale for your answer.

c) [image: image2.png]


 represents the predicted value of y calculated using the equation [image: image4.png]V=a+bx



.  In Figure 2, the formula for SBP is [image: image6.png]V =432+ 017x



.  Identify the y intercept and the slope in this formula.  What does x represent in this formula?
d) In the legend beneath Figure 2, the authors give an equation indicating that systolic blood pressure is SBP = 43.2 + 0.17x. If the value of x is postnatal age of 30 hours, what is the value for [image: image8.png]


 or SBP for neonates < 1,000 grams?  Show your calculations.

e) In the legend beneath Figure 3, the authors give an equation indicating that systolic blood pressure is SBP = 50.3 + 0.12x. If the value of x is postnatal age of 30 hours, what is the value for [image: image10.png]


 or SBP for neonates 1,001 – 1,500 grams?  Show your calculations.
f) Compare the SBP readings you found in parts (d) and (e).  Explain the differences in these two readings.
Additional Problems

1 – Hypertensive Patients

The data in the file Hypertensive.JMP comes from a random sample of n = 20 patients with hypertension.   The variables measured on each patient are:

· Y         MABP = mean arterial blood pressure (mmHg)

· X1
Age = age in years

· X2
Weight (kg) = patient’s weight in kilograms

· X3
BSA = body surface area (m2)

· X4 
Duration (yrs) = duration of hypertension (yrs.)

· X5
Basal Pulse (bpm) = basal pulse rate in beats per minute

· X6
Stress = measure of stress

a)  Construct a scatter plot matrix of these data and find all pair-wise correlations between the variables.  Which variable has the strongest correlation with mean arterial blood pressure, i.e. the response? Which variable has the weakest correlation with the response?  For which variables do we have evidence that the population correlation coefficient is significantly different from 0?  (8 pts.)
To answer these questions complete the table below:

	Variable
	Correlation (r) with mean arterial blood pressure

                           (p-value)

	Age (yrs.)


	

	Weight (kg)


	

	BSA (m2)


	

	Duration (yrs.)


	

	Basal Pulse (bpm)


	

	Stress Score


	


b)  Is there any reason to be concerned about the use of the Pearson’s Product Moment Correlation ( r ) for these data?  Explain.  (2 pts.)
c)  Using mean arterial blood pressure as the response and weight (kg) as the explanatory variable or predictor, perform simple linear regression to estimate E(MABP|Weight) using a line. Interpret both the estimated slope and y-intercept of the line and explain what these quantities mean in words.  (3 pts.)

d)  Check the model assumptions using the appropriate graphical displays.  Summarize 
      your findings.  (3 pts.)

e)  Construct and interpret a 95% CI for the true population slope ().  (3 pts.)

f)  Estimate the mean MABP for the population of individuals weighing 100 kg. (1 pt.)
g)  Joe weighs 85.4 kg, estimate Joe’s and also find & interpret a 95% prediction interval   
     (PI) for Joe’s mean arterial blood pressure.  
     Note:  the 1st person in this study has the same weight as Joe.  (3 pts.)
h)  What the R-square for this regression?  Explain in words what this value tells you for 
      this particular regression.  (2 pts.)

i)   How is Pearson’s Product Moment Correlation (r) between MABP and Weight related 
     to the R-square for our regression model? (1 pt.)  
     Hint: Why do you think the R-square is called what is it?
j)   Ernie weights 140 kg can safely estimate his mean arterial blood pressure?  
     Explain. (1 pt.)

2 – “Body Composition Measurement in 9-11-yr.-old Children by Dual-Energy X-Ray Absorptiometry, Skinfold-Thickness Measurements, and Bioimpedance Analysis”  Gutin et al.  American Journal of Clinical Nutrition  Note:  this paper is on the D2L site under Gutin Article.
In this study Gutin et al. compared three measurements of body composition, including dual-energy X-ray absorptiometry (DXA).  Subjects were apparently healthy children (21 boys and 22 girls) between the ages of 9 and 11 years.   Among the data collected were the following measurements of body-composition compartments by DXA.  The investigators are interested in the correlation between all possible pairs of these variables.

The variables are contained in the file Gutin DMX.JMP are:

· Percent fat  (PERFAT)

· Fat Mass (FATMASS)

· Fat-Free Mass (FATFREE)

· Bone Mineral Content (BMC)

· Fat-Free Soft Tissue (FATFREESOFT)

a)  Construct a scatter plot matrix, then find appropriate pair-wise correlations for these data and test whether the population correlation significantly differs from 0.  (8 pts.)
Complete the table, correlation and p-value, below using an appropriate correlation measure for these data.  Use the same measure for all pairs.

	correlation
(p-value)
	PERFAT


	FATMASS
	FATFREE
	BMC     
	FATFREESOFT

	PERFAT
	
	
	
	
	

	FATMASS
	
	
	
	
	

	FATFREE
	
	
	
	
	

	BMC
	
	
	
	
	

	FATFREESOFT
	
	
	
	
	


b)  Which pair of variables exhibits the strongest degree of correlation?  
     The weakest?    (2 pts.)

c)  Fit the model E(FATMASS|PERFAT) = 
[image: image11.wmf]PERFAT
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 and check the model assumptions.  Which assumptions, if any, are violated?  Explain.  (4 pts.)
3 – Cancer, Weight Loss, and Protein Turnover

Data File:  Cancer Protein Turnover
Weight loss among cancer patients is a well-known phenomenon.  Of interest to clinicians is the role played in the process by metabolic abnormalities.  One investigation into the relationships among these variables yielded data on whole-body protein turnover (Y) and percentage of ideal body weight for height (X).  Subjects were lung cancer patients and health controls of the same age.  

a)  Perform and summarize your findings from an appropriate t-test (pooled or non-pooled) to compare the mean protein turnover of lung cancer patients to that for healthy controls.  Quantify the size of the difference in these means using a 95% CI for the difference in the population means. Interpret this interval.  (3 pts.)

b) Construct a scatter plot of these data using a different plotting symbol for each of the two groups.  Fit a separate regression line for each group (use the Group By… option from the Bivariate Fit pull-down menu).  Discuss any differences and similarities between these two regression lines.  (3 pts.)

c)  Fit a model that incorporates both ideal body weight for height and cancer status.  Be sure to allow for both the intercepts and slopes to be different (i.e. fit the unrelated lines model to these data).  Is the interaction term needed?  Explain (2 pts.)

d)  Fit the parallel lines model to these data and interpret the parameter estimates.  May one conclude that the two sampled populations differ with respect to mean protein turnover when percentage of ideal weight is taken into account?  (3 pts.)

e)  Give and interpret a 95% CI for the difference between lung cancer patients and healthy controls adjusting for the percentage of ideal body weight.  How does this interval compare with the confidence interval you found in part (a)? (3 pts.)

f)  Check model assumptions for these data.  Discuss your findings.  (3 pts.)
4 – Caregiver Burden of Senile Dementia Patients

Son et al. in their paper “Korean Adult Child Caregivers or Older Adults with Dementia” in the Journal of Gerontological Nursing (2003) examined the relationship between burden on the family caregivers and general characteristics of the family member with senile dementia.  The dependent variable or response is caregiver burden as measured by the Korean Burden Inventory (BURDEN).  Scores on this response ranges from 28 to 140, with higher scores indicating higher burden.  Explanatory variables or predictors were the following:

· X1 = CGAGE – caregiver age (years)

· X2 = CGINCOME – caregiver income (Won-Korean currency)

· X3 = CGDUR – caregiver-duration of caregiving (month)

· X4 = ADL – total activities of daily living where low scores indicate the elderly perform activities independently.

· X5 = MEM – memory and behavioral problems with higher scores indicating more problems

· X6 = COG – cognitive impairment with lower scores indicating a greater degree of cognitive impairment.

· X7 = SOCIALSU – total score of perceived social support (25 – 175, higher values indicating more support)

· Y = BURDEN - caregiver burden as measured by the Korean Burden Inventory. 

Data File:  Caregiver Burden.JMP
a)  Examine a scatter plot matrix for these data.  Which predictors exhibit the strongest 
     correlation with the response? Comment anything else that seems interesting. (4 pts.)

b)  Find the partial correlation for the potential predictors with the response, which 
     predictors have the strongest adjusted relationship with the response.  Explain. (3 pts.)


c)  Fit the multiple regression model using all of the available predictors.  What is the R-
     square?  What is the adjusted R-square?  Interpret these quantities. (3 pts.)

d)  Perform backward elimination to reduce the full model to a reduced “final” model.

      List the predictors in order of removal along with theirs p-values.  (3 pts.)


Dropped variable       p-value     Model R2       Change in R2

Step 1  


Step 2


Step 3


 Etc…

e) Check and discuss model assumptions.  Include the appropriate graphical displays. 
    (3 pts.)

f)  Use the information provided below along with your final to predict the caregiver burden score for the following individuals.  (2 pts.)

Weng Kee Wong

CGAGE = 31,  CGINCOME = 200,  CGDUR = 48,  ADL = 30,  MEM = 7,  COG = 17, SOCIALSU =  129

Shang Kai Shek

CGAGE = 25,  CGINCOME = 600,  CGDUR = 24,  ADL = 47,  MEM = 29, COG = 3,  SOCIALSU = 137
5 – Oxygen Consumption in Males with Sedentary Occupations

Data File:  Oxygen Consumption.JMP
The variables in this data file are:

Response
Oxycon (Y)
= oxygen consumption
Predictors

SBP 

= systolic blood pressure (mmHg)


Total HDL
= total cholesterol (mg/DL)


HDL chol
= HDL cholesterol (mg/DL)


Trigly 

= Triglycerides (mg/DL)

a)  Examine scatter plots of Oxygen Consumption (Y) vs. each of the predictors.  Which predictor has the strongest relationship with oxygen consumption? (4 pts.)

b)  Fit the multiple regression model using all of the available predictors. (5 pts.)

     Discuss/interpret each of the following:

· R-square (R2)/coefficient of determination

· “slope” parameters for each of the predictors

c)  Which predictor has the strongest adjusted relationship with response?  Explain how you determined this.  (2 pts.)

d)  Find a 95% CI for the Coefficient of SBP in the regression model.  Interpret this 
     interval.  (3 pts.)

e)  Predict the oxygen consumption for individuals with the 
     following predictor values (2 pts.)

SBP = 130, Total Cholesterol = 199, HDL Cholesterol = 55, Triglyceride = 205

SBP = 147, Total Cholesterol = 251, HDL Cholesterol = 37, Triglyceride = 165

f) Check and discuss model assumptions.  (3 pts.)
6 – Smoking and Birthweight  -  North Carolina Birthweight Study
Data description:

The North Carolina State Center for Health Statistics and Howard W. Odum Institute for Research in Social Science at the University of North Carolina at Chapel Hill make publicly available birth and infant death data for all children born in the state of North Carolina.  These data can be accessed at:  

http://www.irss.unc.edu/odum/jsp/content_node.jsp?nodeid=10
The data contained in NCbirth2006.JMP represent a random sample of n = 1000 births in North Carolina in 2006.  The variables you will be using and their coding are described in the table below:

	Variable Name
	Description/Coding

	Gender
	Gender of child  (M or F)

	Race of Child
	Race of child (W = Caucasian, B = black, O = other)

	Age of father
	years

	Age of mother
	years

	Education of father 
	Years of schooling

	Education of mother
	Years of schooling

	Total pregnancies
	Number of pregnancies including current one

	Gest. Age
	Gestational age of infant at birth

	Prenatal
	Month of pregnancy prenatal care began

	Numvisits
	Number of prenatal visits

	Marital status
	1 = married, 2 = not married

	Birth Weight (g)
	Birth weight in grams

	Smoking Status 
	Y = smoked during pregnancy, N = did not smoke

	Pounds gained
	Pounds gained by mother during pregnancy


Fit the model using Birth Weight (g) as the response.  Include all other variables as predictors in the model.

a)  Adjusting for gender & race of child, age and years of  education for the mother & father, total number of pregnancies of the mother, gestational age of the infant, month of pregnancy prenatal care began, the number of prenatal visits, the marital status of the mother, and the pounds gained by the mother during pregnancy we estimate that the mean birth weight of infants born to mothers who smoked during pregnancy is between   _________ g  and _________ g less than the mean birth weight of infants born to non-smokers with 95% confidence. (3 pts.)
b) Which of these predictors are statistically significant in this model? Give the model R-square and interpret. (3 pts.)

c) Using residuals from the fit check the model assumptions and discuss. (3 pts.)
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