Math 150 Review for Final Exam Part 1

For problems 1 through 9 suppose that the numbers in the table below represent education level, years of service, and annual salary for 10 employees of XYZ Corporation.

	employee
	education
	years of service
	annual salary

	Bobby
	high school diploma
	2
	$21,000

	Chris
	high school diploma
	31
	$37,000

	Fran
	bachelor's degree
	8
	$32,000

	Jessie
	bachelor's degree
	12
	$35,000

	Lee
	high school diploma
	3
	$22,000

	Pat
	master's degree
	23
	$65,000

	Robin
	bachelor's degree
	10
	$34,000

	Sandy
	master's degree
	17
	$41,000

	Terry
	high school diploma
	3
	$22,000

	Tony
	bachelor's degree
	25
	$31,000


1. (a)  What are the cases?
(b)  What are the variables?
(c)  What type is each variable?

    (d) What variables might affect salaries?

    (e) If you wanted to use years of service to predict salaries, which variable would be the 

          independent (explanatory variable) and which variable would be the dependent (response) 

          variable.

2.  For the variable "years of service"

     (a) Find and label the minimum and the maximum.

     (b) Find, label, and interpret the quartiles.

     (c) Name, compute, and label 3 measures of central tendency.

     (d) Name, compute, and label 4 measures of spread.

     (e) Find the 5-number summary. 

3. For the variable "years of service"

     (a) Compute and interpret the z-score for each employee.

     (b)  What is the smallest z-score?

     (c)  What is the largest z-score?

     (d)  Which z-score is furthest from the mean?

4.  For the variable "years of service" make each of the following types of graphs if possible.

(a) stemplot

(b) dotplot


(c)  bar graph

(d)  histogram



(e) boxplot

(f)  stem-and-leaf plot

(g)  box-and-whiskers plot 

5. What do the graphs tell you about the distribution of years of service?

6. Make a bar graph on the education level of the employees.
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7. Use a scatterplot to create an equation for predicting salaries from years of service as follows.

(a)  Create a scatterplot of years of service and salary and without doing any computations draw 

       an approximate least squares regression line on the scatterplot.

(b) Estimate the point on the graph where your regression line crosses the y (salary)-axis.  Your 

        answer to this part is the coefficient   b   (y-intercept) in the equation of the regression line.

(c)  Give the (x, y) coordinates of the y-intercept 

(d)  Pick a second spot on the regression line (not necessarily one of the original data points) and 

            estimate the (x, y) coordinates of the second point.

(e) Use your answers to parts (c) and (d) above to compute the slope of your regression line.

      Your answer to this part is the coefficient   a   in the equation of the regression line.

(f)  Use your answers to parts (b) and (e) above to write the word equation of the least squares 

             regression line for predicting salaries based on years of service. 

8. Use a 2-variable calculator to create a more precise least squares linear regression equation for 

    predicting salary from years of service as follows.

(a) Find and interpret the y-intercept. 

(b) Find and interpret the slope.

(c) Generally how much can an employee expect their salary to go up each year?  

(d) Find and interpret the correlation coefficient.

(e) Find and interpret the proportion of variability.

(f) Write the regression equation.

(g)  Do you think your equation would be useful for predicting the starting salary of a new hire?  

      Why or why not?

9. Use your answer to part 8f above to find the

(a)  predicted salaries for employees with 0, 10, 20, 30, and 40 years respectively.

(b)  Which of the above predictions do you think are least likely to be accurate?  Why?

(c) Which of the above predictions is an extrapolation?  Explain the risks of extrapolating.

(d)  Find the residual of each employee.

(e) In this situation what is the meaning of a positive residual?  a negative residual?

10.  One study showed a strong positive correlation between the amount of ice cream consumed in a month and the number of drownings in that month.  

(a)  List at least 4 types of possible causal relationships between the variables that are consistent with this correlation.      i.e. List 4 possibilities for which variable causes which variable that a person who had no additional knowledge about these particular variables would have to consider.   

(b)  Use what you know about months, ice cream, and drownings to state which of the 4 possible causal relationships is most likely to be correct in this particular situation.  Give reasons for your answer.

(c) Based on your answer to part (b) above identify any independent (explanatory) variables, dependent (response) variables, and confounding (lurking) variables.
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11.  Terry scored 80 on a math test and 70 on an English test. The math test had a mean of 75 and a standard deviation of 5. The English test had a mean of 60 and a standard deviation of 3. 

(a)  Compute Terry's z-score for each test.

(b)  In which subject did Terry do better compared to the other students in that subject?

12.  Suppose that for a particular model of used car, there is a strong negative correlation between the age of the car in years and its selling price in dollars and that the least squares linear regression equation is

selling price = 15000 ( 1000 ( age of car.

(a)  What is the independent (explanatory) variable?

(b) What is the dependent (response) variable?

(c) What other variables may affect the selling price of a car?

(d) Identify and interpret the intercept.

(e)  Identify and interpret the slope.

(f)   How much value does a car generally lose with each passing year?

Find the predicted (fitted) selling price a car aged

(g)  zero.
(h) 1 year.
(i) 2 years.
(j) 3 years. 
(k) 4 years.
(l) 5 years.

(m) Which of the above predictions do you think is least likely to be accurate?  Why?

(n) Which of the above predictions is an extrapolation?  Explain the risks of extrapolating.

Find the residual of a 

(o) 2-year-old car selling for $12000.

(p) 3-year-old car selling for $13000

(q)  In this situation what is the meaning of a positive residual?   a negative residual?

