STA 3024 Practice Problems Exam 2 Spring 2007

1. The parameters to be estimated in the simple linear regression model Y= +B;x+e e~N(0,6%) are:
a) o, 1, o b) Bo. B1, & ¢) bo, by, 8’ d) e, 0,0°

2. We can measure the proportion of the variation explained by the regression model by:
a) r b) R? c) o d) F

3. The MSE is an estimator of:
a) € b) 0 ¢) o d Y

4. In multiple regression with p predictor variables, when constructing a confidence interval for any [;, the
degrees of freedom for the tabulated value of t should be:
a) n-1 b) n-2 ¢) n-p-1 d) p-1

5. In a regression study, a 95% confidence interval for B; was given as: (-5.65, 2.61). What would a test for
Ho: $1=0 vs H,: B;#0 conclude?

a) reject the null hypothesis at a=0.05 and all smaller a

b) fail to reject the null hypothesis at a=0.05 and all smaller a

¢) reject the null hypothesis at a=0.05 and all larger a

d) fail to reject the null hypothesis at 0=0.05 and all larger o

6. In simple linear regression, when B; is not significantly different from zero we conclude that:
a) X is a good predictor of Y b) there is no linear relationship between X and Y
c¢) the relationship between X and Y is quadratic d) there is no relationship between X and Y

7. In a study of the relationship between X=mean daily temperature for the month and Y=monthly charges
on electrical bill, the following data was gathered: X 20 30 50 60 80 90

Which of the following seems the most likely model? Y 125 110 95 90 110 130

a) Y=PotPfixte p;<0

b) Y=Bo+fixte PB>0

¢) Y=BytBixtpx’te  Br<0

d) Y=BetpixtPx*te  P>0

8. If a predictor variable x is found to be highly significant we would conclude that:
a) a change iny causes a change in x b) a change in x causes a change in'y
c¢) changes in x are not related to changes iny ~ d) changes in x are associated to changes in 'y

9. At the same confidence level, a prediction interval for a new response is always;

a) somewhat larger than the corresponding confidence interval for the mean response
b) somewhat smaller than the corresponding confidence interval for the mean response
¢) one unit larger than the corresponding confidence interval for the mean response

d) one unit smaller than the corresponding confidence interval for the mean response

10. Both the prediction interval for a new response and the confidence interval for the mean response are
narrower when made for values of x that are:

a) closer to the mean of the x’s b) further from the mean of the x’s

c¢) closer to the mean of the y’s d) further from the mean of the y’s



11. In the regression model Y = -+ B;x + € the change in Y for a one unit increase in x:
a) will always be the same amount, By b) will always be the same amount, 3
c¢) will depend on the error term d) will depend on the level of x

12. In a regression model with a dummy variable without interaction there can be:
a) more than one slope and more than one intercept b) more than one slope, but only one intercept
c¢) only one slope, but more than one intercept d) only one slope and one intercept

13. In a multiple regression model, where the x's are predictors and y is the response, multicollinearity
occurs when:

a) the x's provide redundant information about y

b) the x's provide complementary information about y

c¢) the x's are used to construct multiple lines, all of which are good predictors of y

d) the x's are used to construct multiple lines, all of which are bad predictors of y

14. Compute the simple linear regression equation if: (NO FORMULAS GIVEN)

mean stdev correlation
X 163.5 16.2 -0.774
y 874.1 54.2

15. Match the statements below with the corresponding terms from the list.

a) multicollinearity b) extrapolation

¢) R? adjusted d) quadratic regression

) interaction f) residual plots

g) fitted equation h) dummy variables

1) cause and effect j) multiple regression model
k) R? 1) residual

m) influential points n) outliers

_ Used when a numerical predictor has a curvilinear relationship with the response.
_ Worst kind of outlier, can totally reverse the direction of association between x and y.
_ Used to check the assumptions of the regression model.
_ Used when trying to decide between two models with different numbers of predictors.
_ Used when the effect of a predictor on the response depends on other predictors.
____ Proportion of the variability in y explained by the regression model.
__ Isthe observed value of y minus the predicted value of y for the observed x..
___ A point that lies far away from the rest.
__ Can give bad predictions if the conditions do not hold outside the observed range of X's.
___ Can be erroneously assumed in an observational study.
_ y=RotBiXitBaxat Byxte  e~N(0,0%)

y :b0+b1X1+b2X2+...+prp
___ Problem that can occur when the information provided by several predictors overlaps.
_ Used in a regression model to represent categorical variables.



Questions 16 - 19 Palm readers claim to be able to tell how long your life will be by looking at a specific
line on your hand. The following is a plot of age of person at death (in years) vs length of life line on the
right hand (in cm) for a sample of 28 (dead) people.
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17. Would you say:
a) length of life line is a very good predictor of age of person at death
b) length of life line is a poor predictor of age of person at death
¢) length of life line is a reasonably good predictor of age of person at death
d) cannot determine how good a predictor length of life line is of age of person at death

18. The ANOVA p-value will be around

a) 1.00 b) 0.000 ¢) 0.05 d) 0.01

19. A better way of modeling age of person at death using this data set would be to use:
a) a nonparametric procedure ¢) acontingency table

b) the average age at death d) quadratic regression

20. According to the null hypothesis of the ANOVA F test, which predictor variables are providing
significant information about the response?
a) most of them b) none of them c) all of them d) some of them

21. According to the alternative hypothesis of the ANOVA F test, which predictor variables are
providing significant information about the response?
a) most of them b) none of them c) all of them d) some of them

22. In general, the Least Squares Regression approach finds the equation:
a) that includes the best set of predictor variables

b) of the best fitting straight line through a set of points

c) with the highest R% after comparing all possible models

d) that has the smallest sum of squared errors

23. Studies have shown a high positive correlation between the number of firefighters dispatched

to combat a fire and the financial damages resulting from it. A politician commented that the fire
chief should stop sending so many firefighters since they are clearly destroying the place. This is an
example of: a) extrapolation b) dummy variables c¢) misuse of causality d) multicollinearity

24. The following appeared in the magazine Financial Times, March 23, 1995: "When Elvis Presley
died in 1977, there were 48 professional Elvis impersonators. Today there are an estimated 7328. If
that growth is projected, by the year 2012 one person in four on the face of the globe will be an
Elvis impersonator." This is an example of:

a) extrapolation b) dummy variables c¢) misuse of causality d) multicollinearity



Questions 25 — 43 Most supermarkets use scanners at the checkout counters. The data collected
this way can be used to evaluate the effect of price and store's promotional activities on the sales of
any product. The promotions at a store change weekly, and are mainly of two types: flyers
distributed outside the store and through newspapers (which may or may not include that particular
product), and in-store displays at the end of an aisle that call the customers' attention to the product.
Weekly data was collected on a particular beverage brand, including sales (in number of units), price
(in dollars), flyer (1 if product appeared that week, 0 if it didn't) and display (1 if a special display of
the product was used that week, 0 if it wasn't).

As a preliminary analysis, a simple linear regression model was done. The fitted regression equation
was: sales = 2259 - 1418 price. The ANOVA F test p-value was .000, and R*= 59.7%.

25. The response variable is:
a) quantitative b) y c) sales d) all of the above

26. Which of the following is the best interpretation of the slope of the line?

a) As the price increases by 1 dollar, sales will increase, on average, by 2259 units.

b) As the price increases by 1 dollar, sales will decrease, on average, by 1418 units.

c) As the sales increase by 1 unit, the price will increase, on average, by 2259 dollars.
d) As the sales increase by 1 unit, the price will decrease, on average, by 1418 dollars.

27. Should the intercept of the line be interpreted in this case?

a) Yes, as the average price when no units are sold.

b) Yes, as the average sales when the price is zero dollars.

c¢) No, since sales of zero units are probably out of the range observed.
d) No, since a price of zero dollars is probably out of the range observed.

28. The proportion of the variability in sales accounted for by the price of the product is:
a) 14.18% b) 22.59% ¢) 59.70% d) 100%

29. The coefficient of linear correlation, r, for this analysis is:
a) 7.73 b) -7.73 c) .773 d) -.773

30. According to this model, how many units will be sold, on average, when the price of the
beverage is $1.10?

a) 3818.8 b) 699.2 c) 1066.9 d) 3902.9
31. Is price a good predictor of sales?

a) Yes, the p-value is very small. b) Yes, the intercept is very large.
¢) No, R-square is not too good. d) No, the slope is negative.

32. Below is a residual plot for this analysis. What can you conclude from it?

a) All the assumptions seem to be satisfied. | * *
b) There seems to be an outlier in the data. | * *
c¢) Simple linear regression might not be the best model. | * *

d) The assumption of constant variance might be violated. |




Next, a quadratic regression was fitted to the data. Parts of the computer output appear below.

Predictor Coef Stdev t-ratio P
Constant 7990.0 724.7 11.03 0.000
price -10660 1151 -9.26 0.000
price?2 3522.3 436.8 0.000

Analysis of Variance

SOURCE DF SS MS F P
Regression 2 16060569 8030284 125.11 0.000
Error 60 3851231 64187

Total 62 19911800

33. We can write the model fitted here as:

a) Y=Botpixte b) Y=B¢tB1xi+R2xote

C) Y=Ro+Rx+Rox"+e d) Y=RotBixiTR2XoHpsXiXote

34. What is R2?

a) 19.3% b) 80.7% c) 23.98% d) 76.06%

35. What is the test statistic to determine if the quadratic term significantly differs from zero?
a) 125.11 b) 11.03 c) -9.26 d) 8.06

36. Based on the results of the two regression analyses presented here, which of the following
sketches best describes the relationship between price of the item and sales?

a) b) c) d)

sales sales sales sales

price price price price

37. According to this model, how many units will be sold, on average, when the price of the
beverage is $1.10?
a) 525.98 b) 138.53 c) 10660 d) 35223

38. Is the quadratic model preferable to the linear model in this case?
a) No, we always prefer the simpler model.

b) No, the p-value for the quadratic term is zero.

c) Yes, the p-value for the quadratic term is zero.

d) Yes, we had more data for the quadratic model.



Next, the categorical variables flyer and display were added to the model. Parts of the computer
output appear below.

Predictor Coef Stdev t-ratio P
Constant 3829.5 700.4 5.47 0.000
price -5056 1026 -4.93 0.000
price2 1667.7 369.9 4.51 0.000
flyer 804.12 86.75 9.27 0.000
display -31.49 53.38 -0.59 0.558

s = 162.8 R-sg = 92.3% R-sqg(adj) = 91.7%

Analysis of Variance

SOURCEDF SS MS F P
Regression 4 18373664 4593416 173.21 0.000
Error 58 1538137 26520

Total 62 19911802

39. According to this model, what is the average effect of advertising the product on the weekly
flyer, after adjusting for price and display?

a) There will be a significant increase in sales of about 804 units.

b) There will be an insignificant increase in sales of about 9 units.

c) Since the effect is significant, we should not interpret the coefficient.

d) Since the effect is not significant, we should not interpret the coefficient.

40. According to this model, what is the average effect of promoting the product with an in-store
display, after adjusting for price and display?

a) There will be an insignificant increase in sales of less than one unit.

b) There will be a significant decrease in sales of about 31 units.

c) Since the effect is significant, we should not interpret the coefficient.

d) Since the effect is not significant, we should not interpret the coefficient.

41. What can you say about price and price squared in this model?
a) Both of them are still good predictors of sales.

b) Neither of them seems to be a good predictor of sales now.

c¢) Price is a good predictor, but price squared is not.

d) Price is not a good predictor, but price squared is.

42. Should anything be done to improve this model?

a) No, it has very good ANOVA p-value, R-sq and R-sq adjusted.

b) No, it has a lot of parameters so it does a good job of predicting sales.

¢) Yes, not all the variables included in the model are good predictors of sales.

d) Yes, "price" and "display" should be taken out since they have negative coefficients.

43. Flyers usually advertise products that are on sale that week. This implies that we should add to
the model:

a) an interaction between display and flyer. b) an interaction between price and flyer.

¢) a quadratic term for display. d) a quadratic term for flyer.



Questions 44 — 50 A scientific foundation wanted to evaluate the relation between y= salary of
researcher (in thousands of dollars), x;= number of years of experience, x,= an index of publication
quality, x;=sex (M=1, F=0) and x4= an index of success in obtaining grant support. A sample of 35
randomly selected researchers was used to fit the multiple regression model. Parts of the computer
output appear below.

Parameter Standard T for HO:

Variable Estimate Error Parameter=0Prob > |T|
Intercept 17.846931 2.001876 8.915 0.0001
Years 1.103130 0.359573 3.068 0.0032
Papers 0.321520 0.037109 0.0002
Sex 1.593400 0.687724 2.317 0.0083
Grants 1.288941 0.298479 4,318 0.0003
s = 1.75276 R-sg = 92.3% adj R-sg = 91.4%

44. The least squares line fitted to the data is:

a) salary =2.001+0.33 x;+0.04 x, + 0.69 x3+ 0.30 x4 + ¢
b) salary =17.85+1.10x; +0.32x, + 1.59 x5+ 1.29 x4 + ¢
¢) salary =2.001 + 0.33 x;+ 0.04 x, + 0.69 x5+ 0.30 x4

d) salary=17.85+1.10x; +0.32 x, + 1.59 x5 + 1.29 x4

45. The p-value of the ANOVA F test will be:

a) very large, since it's clear that all of the variables are good predictors of salary

b) very small, since it's clear that all of the variables are good predictors of salary
c) very large, since it's clear that none of the variables are good predictors of salary
d) very small, since it's clear that none of the variables are good predictors of salary

46. The (one-sided) p-value for testing whether salary increases with years of experience is:
a) .0001 b) .0032 c) .0064 d) .0016

47. The variable that helps the most in predicting salary is:
a) intercept b) years C) papers d) sex e) grants

48. Which of the following gives a 95% CI for 3,?
a) 17.847+ t* (2.002) b) 17.847+t* (8.915)
c) 1.1031£ t* (.3596) d) 1.1031+t* (3.068)

49. How many degrees of freedom does the t* value from the previous question have?
a) 34 b) 33 c) 30 d) 4

50. According to the assumptions, what has to have a Normal distribution and constant variance?
a) the researchers b) the years c) the variables d) the salaries



Questions 51 — 53 In a study on teenage pregnancies, the researchers attempted to determine the
relationship between y=weight of baby at birth (in pounds) and x=age of the mother. The data
collected is plotted below.
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53. The best fitting line through these points will probably have a slope that is:
a) positive and significantly different from zero.

b) positive but not significantly different from zero.

c¢) negative and significantly different from zero.

d) negative but not significantly different from zero.

Questions 54 — 63 The following is a plot of the same data, but using different symbols to represent
mothers who received prenatal care (*) and those who didn't (e). We fit the model:
Y=B¢t+B1x1+PR2xs+PR3x X+ e, where Y=wt x;=age x,= 0 for prenatal care.

1 if not
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55. The baseline group is:
a) age b) weight c) prenatal care d) random

Match each parameter with the interpretations at right:

56. B3 a) change in intercept

57. B2 b) intercept for baseline group
58. B c) slope for baseline group
59. Bo d) change in slope

e) slope for non-baseline group



60. For the model above, and based on the plot, which of the following statements is true?
a) Age of mother does not seem to be a good predictor of weight of baby.

b) Prenatal care will probably have a significant effect on weight of baby.

c) There appears to be an interaction between prenatal care and age of mother.

d) all the statements are false.

61. Which parameter would we test for to determine if the rate at which weight of baby increases
with age of mother differs for mothers who receive prenatal care and those who don't?

a) Bs b) B2 c) Bi d) Bo

The computer output reports following equation: wt=-1.84 + 0.53x;+ 1.79x, - .003 x;X, .
Use that equation to answer the next two questions:

62. To predict weight of babies born to teenagers who do not receive prenatal care we use the

equation:
a) wt=-0.05+.527x, b) wt=-1.84 +0.53x;
c) wt= 1.79 +.003x, d) wt= 1.79+0.53x,

63. To predict weight of babies born to teenagers who receive prenatal care we use the equation:
a) wt=-0.05+.527x,; b) wt=-1.84 + 0.53x,
c) wt= 1.79 +.003x, d) wt= 1.79 +0.53x,
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