Math 10 – Homework 11

Answers

1. A manager is concerned that overtime (measured in hours) is contributing to more sickness (measured in sick days)
among the employees. Data records for 10 employees were sampled with the following results:
a) Find the least square line where Sick Days is dependent on Overtime. Interpret the slope.

Yˆ = 0.5369 + 0.0621X
Each hour of overtime increases sick days by 0.0621.
b) Test the hypothesis that the regression model is significant (α = .10)
Ho: Sick days and overtime are not correlated
Ha: Sick days and overtime are correlated
Model: Simple Linear Regression ANOVA F = MSRegression/MSError
Pvalue=.0047<.10 - Reject Ho
Sick days and overtime are positively correlated.
c) Find and interpret the r2, coefficient of determination. (Blank Box)
r2 = 80.6944/123.60 = .655 65.5% of the variability of sick days can be explained by overtime.
d) Find he estimate of standard deviation of the residual error. (Blank Box)

s e = 5.3632. = 2.32
e) What would your prediction of sick days be for an employee who works 100 hours overtime.
6.742 sick days
f)

Analyze the residuals and determine which pair of data is the most unusual.
Observation 4 (39,7) has the highest residual error (+4)

g) Explain why this model would not be appropriate for an employee who works 500 hours overtime.
This would be extrapolation (choosing a value of X outside the range of data.) and leads to erroneous results.

3. The following regression analysis was used to test Poverty (percentage living below the poverty line) as a
predictor for Dropout (High School Dropout Percentage. Five items have been blanked out been can be
calculated based on other information in the output.

a. Fill in the missing information from the output
i. r2
r2 = 67.45/283.62 = 0.238
r = sqrt(0.238) = 0.488
ii. r
iii. Std. Error
se = sqrt(4.50) = 2.12
iv. F Test Statistic
F = 67.45/4.50 = 14.99
v. Predicted Value for Poverty=15
Yhat15 = 6.212+0.291(15)=10.577
b. Write out the regression equation. Yhat = 6.212+0.291X
c. Conduct the Hypothesis Test that Poverty and HSDropout are correlated with α =.01
(Critical Value for F is 7.19 (α =.01, DFnum=1,DF=48)).
Ho: Poverty and HS Dropout are not correlated.
Ha: Poverty and HS Dropout are correlated.
Model: Simple Linear Regression ANOVA F = MSRegression/MSError
14.99>7.19 Reject Ho
Conclusion: Poverty and HS Dropout are positively correlated.

d. What percentage of the variability of High School Dropout Rates can be explained by
Poverty?
r2 = 0.238 or 23.8%

e. North Dakota has a Poverty Rate of 11.9 percent and a HS Dropout Rate of 4.6 percent.
i. Calculate the predicted HS Dropout Rate for North Dakota from the regression
equation.
Yhat11.9 = 6.212+0.291(11.9)=9.675

ii. The Standard Error (from part a-iii) is the standard deviation with respect to the
regression line. Calculate the Z-score for the actual North Dakota HS Dropout
Rate of 4.6 (Subtract the predicted value and divide by the Standard Error). Do
you think that the North Dakota HS Dropout Rate is unusual? Explain
Z = (4.6-9.675)/2.12 = -2.39
North Dakota’s Actual Dropout rate is unusually low.

