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1)

The managing partner of an advertising agency believes that his company's sales are
related to the industry sales. He uses Microsoft Excel's Data Analysis tool to analyze
the last 4 years of quarterly data (i.e., » = 16) with the following results:

TABLE 1-1:
Regression Statistics
Multiple R 0.802
R Square 0.643

Adjusted R Square 0.618
Standard Error SYX 0.9224
Observations 16

ANOVA

df 5SS MS F Sig.F
Regression 1 21.497 21.497 25.27 0.000
Error 14 11.912 0.851
Total 15 33.409

Predictor  Coefficients  Standard Error  t Stat  p-value
Intercept  3.962 1.440 275 0016
Industry  0.040451  0.008048 5.03  0.000

Durbin-Watson Statistic 1.59

Referring to Table 1-1,

(a) Can he accept his belief that his company's sales are related to the industry sales?
Explain your answer. (5 points)

(b) The prediction for a quarter in which X=120is ¥ = . {5 points)

(c) The correlation coefficient is . {5 points)

(d) The partner wants to test for autocorrelation using the Durbin-Watson statistic.
Using a level of significance of 0.05 and Table 1-2, the critical values of the test are

dr = ,and d{j= . (5 points)
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TABLE 1-2: Critical Values dp and dy of the Durbin-Watson statistic, D

Level of significance a¢ = .05.

p-1=1 p-1=2 p-1=3 p-1=4 p-1=5
a | 4 dy | d; dy | d; dy | 4y dy | 4, dy;
15 | 1.08 136 | 095 154 | 0.82 175 | 0.69 1.97 | 056 2.21 |
16] 1.0 137 | 098 154 | 08 173 | 074 193 | 062 2.15
17 | 1.13 1,38 | 1,02 154 | 09 1,71 { 078 190 | 0.67 210
18| 1.16 139 | 105 153 | 093 169 | 0.82 1.87 | 0.71 206
19 1.18 140 | 1.08 153 | 097 168 | 086 1.85 | 0.75 202
20 120 14 | 100 154 [ 100 168 | 090 183 | 079 199
21 122 142 | 113 154 | 103 167 | 093 1.81 | 083 196
20 124 143 | 115 154 ] 1.05 1.66 | 096 1.80 | 0.86 1.94
23] 126 144 | 117 154 | 1.08 166 | 099 179 | 090 192
241 127 145 | 109 155 | 1.0 1.66 | 101 178 | 093 1.90
25 129 145 | 121 155 ] 102 166 | 1.04 177 | 095 1.89
26 130 146 | 122 155 | 104 165 | 106 176 | 098  1.88
27 132 147 | 124 156 | 106 165 | 1.08 176 | 1.01  1.86
28| 133 148 | 126 156 | 108 165 | 100 175 | 103 1.85
29 134 148 | 127 156 | 120 165 | 112 174 | 105 1.84
2)

As part of an evaluation program, a sporting goods retailer wanted to compare the
downhill coasting speeds of 4 brands of bicycles. She took 3 of each brand and
determined their maximum downbhill speeds. The results are presented in miles per
hour in the table below.

TABLE 2-1:
Trial Barth Tornado Reiser Shaw
1 43 37 41 43
2 46 38 45 45
3 43 39 42 46

(a) Referring to Table 2-1, construct the ANOVA table from the sample data. (10
points)

(b) Referring to the ANOVA table that you construct in (a) and Table 2-2 (F
Distribution), should the null hypothesis be rejected at a 5% level of significance?
Explain your Answer. (10 points)
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TABLE 2-2:
Percentage points of Fisher's distribution
fo.os,ui,v,
" Degrees of freedom of the numerator (v,)
Yz 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 w
11614 1995 2157 2246 2302 2340 2368 2389 2405 2419 2430 2459 248 249.1 2501 2511 2522 2533 2543
2] 1851 1200 1906 1925 1930 1933 1935 1937 1938 1940 1941 1943 1945 1945 1946 1947 1948 1949 1930
31013 955 928 902 9201 894 3889 %85 RSl 479 874 870 866 864 B62 850 857 855 853
4] 171 694 659 639 626 616 609 604 600 595 501 58 S8E0 577 575 572 569 566 563
5] 6.61 379 541 5.19 505 495 488 482 477 474 468 462 456 453 450 446 443 440 436
6| 599 5.4 476 4353 439 428 421 415 400 406 400 394 537 384 381 377 3 370 367
71 559 474 435 412 397 387 379 373 368 364 357 351 344 341 3538 334 330 327 323
8( 532 446 407 384 365 338 350 344 339 335 328 3922 315 302 308 3504 301 297 293
9] 512 426 38 363 348 337 329 323 318 304 307 301 294 290 28 28 279 2715 27
—_ 10| 496 400 371 348 333 322 314 307 302 1.9% 291 28 2177 274 270 266 262 258 254
By 11 ] 4.84 398 359 336 320 309 30! 295 290 285 279 272 265 261 257 253 249 245 240
E 12| 475 3.8% 349 326 311 300 291 285 280 275 269 262 254 251 247 243 238 234 230
E 13 | 4.67 3.81] 341 318 303 292 285 277 271 267 260 253 246 242 238 234 230 225 221
E 141 4.60 3.1 3347 311 29 285 276 270 265 260 253 246 239 235 231 227 2322 21% 213
g 15| 4.54 368 329 3.06 290 279 271 264 259 254 248 240 233 220 235 230 216 211 207
3 16| 449 363 324 301 285 274 266 259 254 249 242 235 2728 224 219 215 211 206 201
E 17] 445 359 320 296 280 270 261 255 249 245 238 231 1223 219 215 210 206 201 196
e 13| 441 3.55 316 293 277 266 258 251 246 241 234 227 219 215 211 2.06 202 197 192
_§ 19| 438 3.52 303 290 264 263 254 248 242  23% 231 223 216 211 207 203 19 193 188
§ 20| 4.35 349  3.10 287 271 260 251 245 239 235 228 220 312 208 204 159 195 190 1.84
% 21| 4.32 347 307 284 268 257 249 242 237 232 225 218 210 208 201 196 192 187 131
@ 22| 4.30 344 305 282 266 255 246 240 234 230 223 215 207 203 158 194 189 184 1.78
E] 23] 4.28 342 3.05 280 264 253 244 237 232 227 220 23] 205 201 15 151 1.86 181 176
3 24| 426 340 el 278 262 251 242 236 230 225 218 2 203 198 194 139 18 179 173
5| 4.4 339 299 276 260 249 240 234 228 224 216 200 2.0] 196 192 187 182 177 1.7
26| 4.23 3.37 298 274 259 247 239 232 227 232 215 207 199 195 100 185 180 175 169
27 | 421 3.35 296 273 257 246 237 231 225 220 213 206 197 193 18 184 170 .73 1.67
28 | 4.20 3.34 295 271 256 245 136 229 224 219 212 204 19 191 187 1.8 137 171 165
291 418 333 293 270 255 243 235 228 222 218 210 203 194 100 1B5 181 175 170 164
30| 417 332 292 269 2353 242 233 227 221 216 209 201 1.93 L89 184 179 174 168 162
40| 4.08 3.23 284 261 245 234 225 21% 212 208 200 192 184 179 174 169 154 158 5]
60 | 4.00 315 276 233 237 225 217 210 204 1.99 192 134 L75 170 165 159 15 147 139
120 | 3.92 3.07 268 245 229 217 209 202 19 191 183 175 166 161 155 155 143 135 125
o 5.84 3.00 260 237 221 210 201 194 188 183 175 167 157 152 146 139 1532 122 100

= BEA (B3 0 £60%)

1) The estimation of the population average family expenditure on food based on the
sample average expenditure of 1,000 families is an example of
A) descriptive statistics. B) a statistic. C) a parameter. D) inferential statistics.

2) Which of the following is most likely a parameter as opposed to a statistic?
A) the proportion of females registered to vote in a county

B) the average height of people randomly selected from a database

C) the average score of the first five students completing an assignment

D) the proportion of trucks stopped yesterday that were cited for bad brakes
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TABLE 3

A survey was conducted to determine how people rated the quality of programming
available on television. Respondents were asked to rate the overall quality from 0 (no
quality at all) to 100 (extremely good quality). The stem-and-leaf display of the data
is shown below.

Stem Leaves
24
03478999
0112345
12566

01

O e Ny O

2

3) Referring to Table 3, what percentage of the respondents rated overall television
quality with a rating of 80 or above?
A)100 B)0 C)4 D)9%6

4) Referring to Table 3, what percentage of the respondents rated overall television
quality with a rating between 50 and 75?
A)Y44 B)56 C)40 D)I11

5) You have collected data on the approximate retail price (in $) and the energy cost
per year (in $) of 15 refrigerators. Which of the following is the best for presenting
the data?

A) a contingency table B) a scatter diagram

C) a side-by-side bar chart D) a pie chart

6) You have collected data on the responses to two questions asked in a survey of 40
college students majoring in business. What is your gender (Male = M; Female = F)
and What is your major (Accountancy = A; Computer Information Systems = C;
Marketing = M). Which of the following is the best for presenting the data?

A) a contingency table B) a stem-and-leaf display

C) a Pareto diagram D) a time-series plot

7) Which measure of central tendency can be used for both numerical and categorical

variables?
A) geometric mean B) median C) arithmetic mean D) mode

-4 -
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8) In a right-skewed distribution,

A) the median equals the arithmetic mean.

B) the median is larger than the arithmetic mean.
C) the median is less than the arithmetic mean.
D) none of the above

9) Which of the following is sensitive to extreme values?
A) the interquartile range B) the arithmetic mean
C) the median D) the 1¥ quartile

10) The employees of a company were surveyed on questions regarding their
educational background and marital status. Of the 600 employees, 400 had college
degrees, 100 were single, and 60 were single college graduates. What is the
probability that an employee of the company is single or has a college degree?
A)0.10 B)0.667 (C)0.733 D) 0.25

TABLE 4

Mothers Against Drunk Driving is a very visible group whose main focus is to
educate the public about the harm caused by drunk drivers. A study was recently
done that emphasized the problem we all face with drinking and driving. Four
hundred accidents that occurred on a Saturday night were analyzed. Two items noted
were the number of vehicles involved and whether alcohol played a role in the
accident. The numbers are shown below:

Number of Vehicles
Involved
Did alcohol play arole? 1 2 3 Totals
Yes 50 100 20 170
No 25 175 30 230
Totals 75 275 50 400

11) Referring to Table 4, what proportion of accidents involved more than one
vehicle?

A) 75/400 or 18.75%  B) 275/400 or 68.75%

C) 325/400 or 81.25% D) 50/400 or 12.5%
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12) Referring to Table 4, given that alcohol was not involved, what proportion of the
accidents were single vehicle?

A) 50/170 or 29.41%B) 25/75 or 33.33%

C) 25/230 or 10.87%D) 50/75 or 66.67%

13) The method of moving averages is used
A)to plot a series.  B) in regression analysis.
C) to exponentiate a series. D) to smooth a series.

14) The method of least squares is used on time-series data for
A) obtaining the trend equation. B) eliminating irregular movements.
C) exponentially smoothing a series. D) deseasonalizing the data.

15) The covariance
A) must be less than +1. B) must be positive.
C) must be between -1 and +1. D) can be positive or negative.

16) A professor receives, on average, 24.7 e-mails from students the day before the
midterm exam. To compute the probability of receiving at least 10 e-mails on such a
day, he will use what type of probability distribution?

A) hypergeometric distribution ~ B) Poisson distribution

C) binomial distribution D} none of the above

17) If the expected value of a sample statistic is equal to the parameter it is estimating,
then we call that sample statistic
A) biased. B) minimum variance. C)random. D) unbiased.

18) Suppose a sample of 7 = 50 items is drawn from a population of manufactured
products and the weight, X, of each item is recorded. Prior experience has shown that
the weight has a probability distribution with z = 6 ounces and ¢ = 2.5 ounces. Which
of the following is true about the sampling distribution of the sample mean if a
sample of size 15 is selected?

A) The mean of the sampling distribution is 6 ounces.

B) The shape of the sample distribution is approximately normal.

C) The standard deviation of the sampling distribution is 2.5 ounces.

D) All of the above are correct.
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19) The width of a confidence interval estimate for a proportion will be

A) narrower for 90% confidence than for 95% confidence.

B) narrower for 99% confidence than for 95% confidence.

C) wider for a sample size of 100 than for a sample size of 50.

D) narrower when the sample proportion is 0.50 than when the sample proportion is
0.20.

20) If an economist wishes to determine whether there is evidence that average
family income in a community equals $25,000

A) either a one-tailed or two-tailed test could be used with equivalent results.
B) a two-tailed test should be utilized.

C) a one-tailed test should be utilized.

D) none of the above






