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(I) BEE (BE 772 15 & - £ 105 23); select one correct answer.

1. Suppose an estimated regression equation is § = 95 — 1.8z, where x is delivery time and y is customer
satisfaction score. Which interpretation is most appropriate? (A). A one-unit increase in delivery time causes
satisfaction to decrease by 1.8 units. (B). Within the range of the observed data, predicted satisfaction
decreases by 1.8 units for each one-unit increase in delivery time. (C). The intercept 95 must be interpreted
as an actually observed satisfaction score when x = 0. (D). The error term is fixed at —1.8 for every

observation.

2. Which statement correctly distinguishes the regression model, regression equation, and estimated regression
equation? (A). The regression model excludes the error term, while the regression equation includes it. (B).
The regression equation describes an individual value of y, not the mean value of y. (C). The regression
model includes ¢, the regression equation describes E(y), and the estimated regression equation substitutes by
and b; for unknown parameters. (D). All three equations establish a cause-and-effect relationship between

x and y.

3. For a sample of n = 6 observations, suppose

D w =48, dyi=126, > af=438, > ay = 1161

The least squares estimated regression equation is approximately (A). § = —1.667 4+ 2.833z. (B). § =
2.833 —1.667x. (C). g=21+8z. (D). y=1.667+ 2.833x.
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. In a regression study, suppose

z=10, §=35 > (z;—2)?=50, Y (w—z)(y—y)=—125.

. Two candidate regression lines produce the following residuals:

Linel |4 -4 3 -3 0
LinelIl |5 -1 -1 -1 -2

According to the least squares criterion, which line should be preferred? (A). Line I, because its largest
absolute residual is smaller. (B). Line II, because its sum of squared residuals is smaller. (C). Line I,

because the residuals add to zero. (D). Both lines, because both have residuals that add to zero.

. In a simple linear regression analysis, n = 12, MSE = 18, SST = 2480, and the estimated slope is negative.

The sample correlation coefficient is approximately (A). .927. (B). —.927. (C)..963. (D). —.963.

In a regression analysis, suppose 7> = .64 and SSE = 72. The corresponding values of SST and SSR
are (A). SST = 112, SSR = 72. (B). SST = 200, SSR = 128. (C). SST = 128, SSR = 200. (D).
SST =172, SSR = 128.

. Suppose SSE = 45 and SSR = 155 for a simple linear regression model. Which statement is correct?

(A). The estimated regression equation explains 77.5% of the total variability in y. (B). The estimated
regression equation explains 77.5% of the residual errors. (C). The sample correlation coefficient must
be .775 regardless of the sign of the slope. (D). The regression relationship is automatically statistically

significant.

. A residual plot shows residuals scattered around zero with roughly constant spread, but the residuals form a

clear U-shaped pattern. Which conclusion is most appropriate? (A). The normality assumption is certainly
satisfied. (B). The constant variance assumption is clearly violated, but the linear form is adequate. (C).

The assumed linear model form may be inadequate. (D). The residuals must have mean one.

A regression model is fitted to data collected over time. Consecutive residuals tend to have the same sign
for long runs. Which assumption is most directly questionable? (A). The error terms are independent.
(B). The error terms have mean zero. (C). The independent variable is normally distributed. (D). The

estimated slope is unbiased only if z is random.
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11. For a simple linear regression model, suppose n = 12, SSE = 120, > (z; — Z)? = 80, and b; = 3.00. The t
statistic for testing
Hy:81=0 versus H,:051#0

is approximately (A). .387. (B). 3.464. (C). 7.75. (D). 60.00.

12. In a simple linear regression analysis with n = 11, suppose SSR = 405 and SSFE = 135. The F statistic for
testing the significance of the regression relationship is (A). 3. (B). 27. (C). 30. (D). 405.

13. A 95% confidence interval for the slope parameter 31 is (—0.30, 1.80). For the two-sided test Hy : 51 = 0
versus H, : 51 # 0 at a = .05, the correct conclusion is (A). Reject Hy because the interval contains positive
values. (B). Reject Hy because the upper endpoint is greater than zero. (C). Do not reject Hy because

the interval contains zero. (D). Do not reject Hy because the interval is not centered at zero.

14. A computer output for a simple linear regression gives the following ANOVA information:

Source DF 8§ MS
Regression 1 960 960

Error 23 1840

Total 24 2800

Which set of values is correct? (A). n =25, MSE =80, F = 12.00, R? = 34.29%. (B).n =24, MSE =
76.67, F = 12.52, R® = 34.29%. (C).n =25, MSE =80, F = .083, R? = 65.71%. (D). n = 23, MSE =
80, F =12.00, R? = 52.17%.

15. A computer output for a simple linear regression gives the following coefficient table:

Term ‘ Coef SE Coef T-Value
Constant | 18.0 4.5 4.00
X —2.40 .60

For the slope test in simple linear regression, the corresponding F' statistic is (A). —4.00. (B). 4.00. (C).
16.00. (D). .25.

|(I1) A RE (15 77)

16. Let (z,vi), ¢ = 1,...,n, be a sample of paired observations. Consider the simple linear regression model,

use the least squares method to estimate the regression coefficients.
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