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1.

Which of the following statements is correct?

A) A Type I error occurs if we reject the null hypothesis when it is actually true.

B) A Type I error occurs if we accept the null hypothesis when it is actually false.

C) The power of test is the probability that we do not make either a Type I or a Type I error.
D) AandC

E) Band C

The higher the p-value, the greater the evidence that
A) the alternative hypothesis is true.

B) the null hypothesis is true.

C) the significance level is high.

D) the lower the Type I error may occur.

E) BandD

We want to know the one of the two mutual fund managers indeed has better performance than the other.
Their average rates of returns on investment are X, =8 and X, =7.2.Using p, and u, todenote the
population mean, how should the null and alternative hypothesis be specified?

A) Hoipy =p, vs. Hitpy # 1,

B) Ho:py =p, vs. Hitpy >,

C) Hopy =p,vs. Hitpy <y

D) B and C will conclude the same result.

E) All specification will lead to the same result.

In a multiple regression, define SST as the total sum of squares and SSE as the error sum of squares. If
SST = mxSSE and m > 1, what happens to the coefficient of determination if m decreases given other
factors unchanged?

A) Unchanged.

B) Increases.

C) Decreases.

D) Need more information, such as the number of independent variables and the sample size, to answer.
E) None of the above.

In stepwise regression analysis, the test statistic used to determine whether or not an additional variable
should be included in a regression is

A) t statistics if the sample size is smaller than 30.

B) Z statistic if the sample size is smaller than 120.

C) F statistic.
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D) y? statistic.

E) Nonparametric methods are required.

6. The lifespan, in years, of a certain computer is exponentially distributed. The probability that its lifespan
exceeds four years is 0.3. Let f{x) represent the density function of the computer’s lifespan, in years, for
x > 0, and zero elsewhere. Determine which of the following is an expression for f{x).
A) 1- (0.3
B) 1-(0.7)"*

C) —moz(0.7)"

D) —223(0.3)"

E) None of the above

7. For which of the exponential, normal, and continuous uniform distributions does doubling the mean also
double the median?
A) All three
B) All but the normal
C) All but the uniform
D) All but the exponential
E) Fewer than two

8. In estimating a population mean, which of the following 95% confidence intervals has the smallest width

given the same population deviation? (n = sample size)

A) n=40
B) n=120
C) n=200

D) All the same
E) Need more information

‘9. Why is heteroscedasticity problematic?
A) The least-squares estimation procedure places more weight on observations that have small errors
and variances.
B) The standard deviation of the regression coefficient will be less efficient.
C) The estimation of the regression coefficient will be bias and inconsistent
D) Band C
E) A,BandC
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10. If one of the relevant explanatory variables is omitted from a multiple regression, then the estimated
regression coefficient will be affected.
A) The phenomenon is generally called a specification bias problem.
B) Increasing the sample size may help to eliminate the problem.
C) Using transformations in regression models may help to solve the problem.
D) BandC
E) A,BandC

11. Under what condition should an interaction term be introduced in the multiple regression model?

A) When two explanatory variables are highly correlated.

B) When the correlation coefficient between two explanatory variables is small.

C) When the relationship between one independent variable and the dependent variable changes for
different values of another independent variable.

D) When the partial effect between one independent variable and the dependent variable is increasing or
decreasing, depending on the signs of the coefficients, as the value of the given independent variable
increases.

E) To make statistical analysis fancier and easier to estimate.

Questions 12 to 14. A study was conducted to compare the mean sulfur dioxide concentrations for three

cities. Independent random samples were obtained from each city and the ANOVA table are provided below:

The ANOVA Table
Source Sum of Degrees of  Mean F- p-value
Sguares Freedom Squares statistic
Cities (Between) 24 2 12 4.49 0.064
Error (Within) 16 6 2.667
Total 40 8

12. Suppose the necessary assumptions hold. Using a 10% significance level, which of the following is the
correct conclusion?
A) Tt appears that the population variances of concentration levels are the same for the three city
populations.
B) It appears that the population mean concentration levels are the same for the three city populations.
C) It appears that at least one of the population variances of concentration levels is different.
D) It appears that at least one of the population mean concentration levels is different.

E) It appears that the population mean concentration levels are all different.

13. How is the p-value of 0.064 in the above ANOVA table obtained?
A) The area to the right of F = 4.49 under the F-distribution.
B) The area to the left of F = —4.49 under the F-distribution.
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14.

15

C) The area to the left of F = 4.49 under the F-distribution.
D) The area left of F =—4.49 or the right of F = 4.49 under the F-distribution.
E) The area between F = —4.49 and F = 4.49 under the F-distribution.

Consider the following four statements. Clearly select all that are correct.

A) If this study were repeated many times, the null hypothesis would be true only 6.4% of the time.

B) If this study were repeated many times, we would see an F statistic as large as or larger than that
observed in about 6.4% of the repetitions.

C) If this study were repeated many times and if the population means were all equal, we would see an
F statistic as large as or larger than that observed in about 6.4% of the repetitions.

D) If this study were repeated many times and if the population means were all equal, we would reject
the null hypothesis in about 10% of the repetitions.

E) Cand D

A research study compares the risk of lung disease for men who smoke to the risk of lung disease for
women who smoke. The sample relative risk is 1.03 and a 95% confidence interval for the relative risk is
0.5 to 1.9. Which of the following statements is most correct about the comparison of the two groups?
A) The population risks may be the same because the interval includes the value 1.03.

B) The population risks may be the same because the interval doesn't include the value 0.

C) The population risks might differ because the interval includes the value 1.03.

D) The population risks might differ because the interval doesn't include the value 0.

E) None of the above.

Yok ARS (3 BESH o B2 40%)
WA L RBRHERRE SHEFEREEWRIANZ 2 BE

1.

Ablood test indicates the presence of a particular disease 95% of the time when the disease is actually
present. The same test indicates the presence of the disease 0.5% of the time when the disease is not
present. One percent of the population actually has the disease. Calculate the probability that a person
has the disease given that the test indicates the presence of the disease.

For a simple regression analysis, the sample deviation of the error term is equal to 5, and the sample size
is equal to 10. Also, the regression sum of squares is equal to 175. What is the adjusted determination of
coefficient?

Question 3-4. The coefficient of determination of a 3-independent variable multiple regression is 0.8.

3.

4.

If the number of observations is 20, then what is the F statistic for the regression?

Will the null hypothesis be rejected under the 5% significance level and why?
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5. S&P500 and DIJIA have the following average prices (index) and standard deviation in 2023:
Mean  Standard Deviation
S&P500 4,282 229
DIIA 34,107 1,158
Using an appropriate measure to find the market which has higher volatility.

6. The skewness and kurtosis coefficients are equal to 0.18 and 4.51, respectively, for the rate of returns of
TSE stock index in 2023. Compared to those in 2020 of —0.71 and 5.23, what do the numbers mean in
terms of risk the investors are encountered? Explain in your own words.

7. A researcher intends to test for the racial discrimination in the mortgage loan market through the
following regression
approve = B, + B,white + other factors
where approve is a binary variable to be explained which is equal to one if a mortgage loan to an
individual was approved, and zero otherwise. The key explanatory variable is white, a dummy variable
equal to one if the applicant was white, and zero otherwise. If the estimate of coefficient of white is equal
t0 0.12, and is significant under 5% level, how will you interpret the result? (i.e., what exactly this 0.12

means)

8. The latest voting intention poll shows the Conservatives on 38% of the vote to Labour's 46%. Will you
claim that the Labour has better chance to win the election when the margin of error has been carefully

considered given a sample size of 10007 Why or why not.
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Let X and Y be the independent and the response variable, respectively. Four observations of (x, y) are
(0.8, 5.0), (0.9, 5.3), (1.0, 5.5), (1.1, 5.4).
1. Regress Y on X and report the result.
2. What is the 95% confidence interval estimate for the mean response if the fifth observation of the
independent variable is 1.27
3. What is the 95% prediction interval for an individual response if the fifth observation of the independent
variable is 1.27
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Critical Values of the ¢ Distribution

_ Significance Level B

1-Tailed: .10 .05 025 .01 005
2-Tailed: .20 .10 .05 ' .02 .01
1 3.078 6.314 12.706 31.821 63.657
| 2 1.886 2.920 4303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2132 2.776 3.747 4,604
5 1.476 2015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
p 10 1.372 1.812 2.228 2.764 3.169
e 11 1.363 1.796 2.201 2.718 3.106
g 12 1.356 1.782 2.179 2.681 3.055
r 13 1.350 1.771 2.160 2,650 3.012
e 14 1.345 1.761 2.145 2.624 2.977
: 15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
o 17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.100 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
F 20 1.325 1.725 2.086 2.528 2.845

: 21 1.323 1.721 2.080 2.518 2.831 [
. 22 1321 1.717 2.074 2.508 2.819
d 23 1.319 1.714 2.069 2.500 2.807
0 24 1.318 1711 2.064 2.492 2.797
m 25 1316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2.473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
40 1.303 1.684 2.021 2.423 2.704
60 1.296 1.671 2.000 2.390 2.660
90 1.291 1,662 1.987 2.368 2.632
120 1.289 1.658 1.980 2358 2.617
| = 1.282  1.645 1.960 2.326 2576
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5% Critical Values of the F' Distribution

| B Numerator Degrees of Freedom
| 1 2 3 4 5 6 7 8 9 10
' 10 496 410 371 3.48 333 322 314 307 302 298
1 484 398 359 336 320 3.09 301 295 290 285
D12 475 389 349 326 311 300 291 285 280 275 |
o 13 467 381 341 318 303 292 28 277 271 267
© 14 460 374 334 311 296 285 276 270 265 2.60
T 15 454 368 329 306 290 279 271 264 259 254
|'n 16 449 363 324 301 285 274 266 259 254 249
@ 17 445 359 320 296 281 270 261 255 249 245
o 18 441 355 316 293 277 266 258 251 246 241
T 49 438 352 313 290 274 263 254 248 242 238
D 20 435 349 310 287 271 260 251 245 239 235
€ 9y 432 347 307 284 268 257 249 242 237 232
§ 2 430 344 305 282 266 255 246 240 234 230
© 23 428 342 303 280 264 253 244 2 232 227
e 24 426 340 301 278 262 251 242 236 230 225
35 424 339 299 276 260 249 240 234 228 224
§ 26 423 337 208 274 259 247 239 232 227 222
27 421 335 296 273 257 246 237 231 225 220
f 28 420 334 295 271 256 245 236 229 224 219
| e 29 418 333 293 270 255 243 235 228 222 218
S 30 417 332 292 269 253 242 233 227 221 216
o 40 408 323 284 261 245 234 225 218 212 208
m ey 400 315 276 253 237 225 217 210 204 199
90 395 310 271 247 232 220 211 204 199 194
120 392 307 268 245 229 217 209 202 196 191
= 38 300 260 237 221 210 200 194 188 183 |




