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A construction contractor is involved in a wide variety of construction projects. The operations manager
warits to investigate how the Total Hours of labor (design, engineering, modeling, simulation, construction,
software support, etc.) required for a project is related to the Total Cost of completing the project. Based on
data collected over many projects, the data was used to determine a predicting equation for the simple
regression model; TOTAL COST = F+ VX(TOTAL HOURS ) + £ , where F and V are the fixed and
variable costs respectively. After determining the predicting equation, a scatterplot of Residuals vs. Total
Hours was determined as given below:
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Which of the following stateraent are an appropriate interpretation of thééétésults?

(a) The errors are heteroscedastic.

(b) The similar variances condition for simple regression does not appear to be satisfied
by the data.

(c) Prediction intervals for small values of Total Hours would tend to be too narrow.

(d) Confidence intervals for the slope of the line should still be considered reliable.

(e) Both (a) and (b) are appropriate interpretations.

(f) All of (a) — (d) are appropriate interpretations.

A regional manager for a chain of discount tire stores collected data from 30 stores over a 2-year period (24
months). The data consist of the monthly amount, A, of dollars spent on advertising by each store, and the
dollar amount of sales revenue, R, for each store during the month. The manager plans to use this data to
investigate the association between these two variables. The computations result in a correlation of r = .85.
‘Which of the following is an appropriate interpretation of the correlation of r=0.85?

(a) If A increases by $100, we expect R to increase by $85.

(b) The value for R will always be 85% of the value for A.

{c) An increase in A is always accompanied by an increase in R.

(d) The units on r are (dollars of sales revenue) per (dollar spent on advertising).
(e) Both (c) and (d) are appropriate interpretations.

(f) None of (a) - (d) is an appropriate interpretation of the correlation.

A human resources manager at a corporation has collected data for a large sample of employees. The data
consist of: X=the average number of hours the employee exercised each week for the previous year, and
Y=the annual dollar amount of health care claims made by the employee for the year. The results are
summarized as follows:

X Y
Mean 10 hrs $5000
Standard deviation 2 hrs $3800
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Correlation r= -0.80
Please answer the following questions 3.1 and 3.2:

If an employee exercises an average of X=13 hours each week, complete the following: “The number of
dollars in health care claims for this employee would be predicted to be dollars.”

(2) $4040  (b) $5960  (c) $3800  (d) $6200  (e) $3080

Using the information given, calculate the slope of the line of best fit.
(@) 0002 (6)0.002 (c)-320 (d)320 |

Events R and S are defined on a sample space. If P(R)=0.2 and P(S)=0.5, which of the following
statements is true?

(2) If R and S are mutually exclusive, then P(RUS)=0.10.
(b) f R and S are independent, then P(RUS)=0.6.

(c) If R and S are mutually exclusive, then P(RNS)=0.7.
(d) fR and S are mutually exclusive, then P(RUS)=0.6.
(e) Both (a) and (c) are true statements.

(f) None of (a)-(d) is true statement.

X, Y, Z are independent and E(X)=5, E(Y)=7, E(Z)=4, Var(X)=2, Var(Y)=3, Var(Z)=1, the mean and
variance of X+2Y+3Z is and , Tespectively.

(@31,11 ()31,23 (c)31;14 (d)10.3;:11 () 10.3:23 (D) 10.3; 14

A machining process produces screws for which the popnlation proportion of screws with defective threads
is .10 (10%). A new laser-enhanced process has become available and the developer claims that the
population proportion of screws with defective threads will be less than .10. To test the validity of this
claim, 900 screws produced by the new process are selected at random and the sample proportion of
defectives is computed. This result will be used to make a decision as to whether or not the manufacturer
should invest in the new process. Please answer the following questions 6.1 and 6.2,

Which of the following should be used as the alternative hypothesis?
(@) p>0.10 (b) p<0.10 (c) p=0.10 (d)p= 0.10 (&) p< 0.10

p=0.067 is determined. If a Type II error is made in carrying out this test, what are the consequences to
the manufacturer?

(2) They will purchase the new process when it is no better than the current process being used.

(b) They will not purchase the new process when it is no better than the current process being used.

(¢) They will not purchase the new process when it is no better than the current process being used.

(d) They will not purchase the new process when it is an ‘improvement over the process currently being
used. _ :

(¢) A Type II error cannot be made if p” = .076 as given in the question statement.

An insurance agent has selected a sample of drivers that she insures whose ages are in the range from
16-42 years old. For each driver, she records the age of the driver and the dollar amount of claims that the
driver filed in the previous 12 months. A scatterplot showing the dollar amount of claims as the dependent
variable and the age as the predictor shows a linear trend. The OLS regression line is determined to be:
$=3715-75.4x. A plot of the residuals versus age of the drivers showed no pattern. r’ is reported to be 0.822
and the standard deviation of the residuals (also known as the root mean squared error, RMSE) to be 312.1.
Please answer the following questions 7.1-7 4.

Using the fitted line given above to estimate the dollar amount of claims for a driver whose ageis 55
years would provide a prediction that is unreliable because it is an

(a) Unsolvable problem

(b) Extended result

(c) Extrapolation

(d) Extorted point

(e) None of (a)-(d) is correct.
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What percentage of the variation in the dollar amount of claims is due to factors other than age?

(a) 82.2%

(b) 75.4%

(c) 17.8%

(d) 31.21%

{¢) Unable to determine with the given information.

A driver in the data set whose age is 25 years had a residual of -$150 using the fitted line given above.
Did the regression line overestimate or underestimate the driver’s dollar amount of claims?

(a) (_)vercstimate, because the residual is ncgétive and therefore the data value fell below the regression 7
(b) l(:)Iz::’a.restinmau:e, because tﬁe residual is negative and therefore the data value fell above the regression
(c) Illjxllliierestimate, because the residual is negative and therefore the data value fell below the regression
(d) %ﬁierestimate, because the residual is negative and therefor the data value fell above the regression
(e) gl;:{ble to determine with the given information.

The histogram summarizing the residuals is reasonably éymmetric around zero and bell-shaped. Using
the Empirical Rule, complete the sentence: Approximately 68% of the dollar amounts of claims are
within dollars of the regression line, '

(a) £1(312.1)

312.1
i
® Jﬁ)

312.1
(©) £ —-—JI—ZJ

(d) £2(312.1)
(e) Unable to determine with the given information

The inevitable difference between the mean of a2 sample and the mean of a population based on chance
aloneisa

(a) Type 1 error

(b) Probability

(c) Sampling error

(d) Random sample

(e) None of (a)-(d) is correct.

Researchers deal with the uncertainty in estimating the standard error of mean with the sample standard
deviation by using which of the following distribution:

{a) Normal

(c) Unsymimetrical
()t

When increasing the level of confidence, we:

(a) Lose confidence but gain precision.

(b) Lose precision but gain confidence that our answer interval is accurate.
(¢) Lose precision and lose confidence that our answer interval is accurate
(d) None of (a)-(d) is correct.
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1. (& 12 %) All new drugs must go through a drug study before being approved by the U.S. Food and Drug
Administration. A drug study typicaily includes clinical trials whereby participants are randomized to
receive different dosages as well as a placebo but are unaware of which group they are in. To control as
many factors as possible, it is best to assign participants randomly but homogeneously across the
treatments. Consider the following arrangement for homogeneity with respect to gender (# of participants

in the cells) : _
Treatment 10-mg Drug 20-mg Drug Placebo
Female 54 56 60
Male 32 27 26

Please test if at the 0.01 level of significance, is the distribution of drug the same for both genders?

2. (3t 8 4) The director of an advertising agency is concerned with the effectiveness of a television
commercial.

1) What null hypothesis is she testing if she commits a type I error when she erroneously says that the
commercial is effective? (4 47)

2) What null hypothesis is she testing if she commits a type II error when she erroneously says that the
commercial is effective? (4 53)
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