Quarter 4: Part II Multiple Regression
Section 6:  Notes – Predictions, Residuals, and Slope Coefficients

Prediction Analysis:

Example 1(simple linear regression):  There have been a number of studies examining the relationship between birth weight and mother’s age for babies born to young mothers.  Here are data and regression output for one such study.

Let x = maternal age (years) and y = birth weight of baby (grams)

	observation
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	x
	15
	17
	18
	15
	16
	19
	17
	16
	18
	19

	y
	2289
	3393
	3271
	2648
	2897
	3327
	2970
	2535
	3138
	3573



The regression equation is

Birth weight = - 1163 + 245 maternal age

Predictor        Coef     SE Coef          T        P

Constant      -1163.4       783.1      -1.49    0.176

Maternal age   245.15       45.91       5.34    0.001

S = 205.3       R-Sq = 78.1%     R-Sq(adj) = 75.4%

a.  Write the equation in symbolic notation and interpret the slope coefficient.

b.  A 16-year old girl becomes pregnant.  Predict the birth weight of her baby.  Show work.

c.  Find the predicted birth weight for baby of mother observation #8. (Show work).  Find the residual value for this mother’s baby.  Does this baby have an above or below average birth weight for mothers of the same age? Justify.

d.  Predict the birth weights of babies born to mothers ages 11 and 36.  What is wrong with these predictions?

Example 2 (multiple regression): A statistics professor uses an intelligence test and absenteeism as predictors of student performance in his statistics class.  The following data and regression output represents a sample of twelve freshmen taking his course.

Let x1= the score of an intelligence test (taken while a senior in high school)

Let x2 = the number of times a student is absent from the college statistics course

Let y = the statistics final exam grade 

	Student
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	T.Score
	65
	50
	55
	65
	55
	70
	65
	70
	55
	70
	50
	55

	M.Class
	1
	7
	5
	2
	6
	3
	2
	5
	4
	3
	1
	4

	S.Grade
	85
	74
	76
	90
	85
	87
	94
	98
	81
	91
	76
	74



 The regression equation is

Statistics Grade = 27.5 + 0.922 Test Score + 0.284 Classes Missed

Predictor        Coef     SE Coef          T        P

Constant        27.55       12.50       2.20    0.055

Test Sco       0.9217      0.1858       4.96    0.001

Classes        0.2842      0.7536       0.38    0.715

S = 4.517       R-Sq = 74.8%     R-Sq(adj) = 69.2%

a.  Write the regression equation using symbolic notation and interpret each slope coefficient.

b.  Suppose a student has a score of 60 on the intelligence test and missed 4 classes.  Predict her grade on the statistics final exam.

c.  Find the predicted statistics final exam grade for student number #8. (Show work)  Find the residual value for this student.  (Show work).  Does this student have an above or below average exam score for students with the same intelligence and absentee record?  Justify.

