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1. A sample of eight observations of variables x (years of experience) and y (salary in $1,000s) is
shown below: (14%)

5 3 7 9 2 4 6 8
y 20 23 15 11 27 21 17 14

(a) Calculate and interpret the covariance between x and y. (4%)

(b) Calculate the coefficient of correlation, and comment on the relationship between x and y.
(4%)

(c) Determine the least squares line, and use it to estimate the value of y for x = 6. (4%)

(d) Draw the scatter diagram and plot the least squares line. (2%)

2. Three messenger services deliver to a small town in Oregon. Service A has 60% of all the
scheduled deliveries, service B has 30%, and service C has the remaining 10%. Their on-time
rates are 80%, 60%, and 40% respectively. Define event O as a service delivers a package on
time. (12%)

(a) Calculate P(4 and O) (4%)

(b) If a package was delivered on time, what is the probability that it was service B? (4%)

(c) If a package was delivered 40 minutes late, what is the probability that it was service C?
(4%)

3. The number of ship arrivals at a berth between 3:00 and 5:00 P.M. has a Poisson distribution
with a mean of 12. (8%)
(a) Find the probability that the number of arrivals between 3:30 and 4:00 P.M. is at least 10.
(4%)
(b) Find the probability that the number of arrivals between 4:00 and 5:00 P.M. is exactly two.
(4%)



4. The recent average starting salary for new college graduates in IT systems is $47,500. Assume
salaries are normally distributed with a standard deviation of $4,500. (8%)
(a) What percent of starting salaries are no more than $42,250? (4%)
(b) What is the cutoff for the top 3% of the salaries? (4%)

5. A survey of banks estimated the following probabilities for the interest rate being charged on a

equity loan based on a 30-year loan, based on past records. (8%)

Interest Rate 6.0% 6.5% 7.0% 7.5% >7.5%
Probability 0.20 0.23 0.25 0.28 .04

a. Ifabank is selected at random from this distribution, what is the probability that the interest
rate charged on a home loan exceeds 7.0%? (4%)

b. What is the most common interest rate? (4%)
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1. A survey sampled men and women workers and asked if they expected to get a raise or
promotion this year. Suppose the survey sampled 200 men and 200 women. If 104 of the men
replied Yes and 74 of the women replied Yes, are the results statistically significant in that you can
conclude a greater proportion of men are expecting to get a raise or a promotion this year?

(a) (4%) State the hypothesis test in terms of the population proportion of men and the population
proportion of women?

(b) (8%) Use a 0.01 level of significance. What is the p-value and what is your conclusion?

2. An important factor in selecting software for word-processing and database management systems

is the time (in hours) required to learn how to use the system. To evaluate five file management

systems, a firm designed a test involving three word-processing operators. Each of the three

operators was trained on each of the five file management systems. The data obtained below.

(a) (11%) Construct an analysis of variance table.

(b) (5%) Use 0=0.05 to test for any difference in the mean training time for the five systems.

(¢) (5%) Use a=0.05 to test for any difference in the mean training time for the three operators.

system

operator | A | B | C | D | E
1 69| 7259|6575
2 70 | 73| 64 | 71 | 68
3 71 1 68| 63|68 |76
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3. A training center, wishing to demonstrate the effectiveness of their methods, tests 12 of their
clients after different numbers of days(x) of training, recording their scores(y) on the sample test.
statistical information as below,

X =15.4, y =89.2, SSX =142.5, SSY =650.3, SSXY =268.7

(a) (4%) Find the best-fitting line for the above data.

(b) (8%) Do the data provide sufficient evidence to indicate that a client would get a higher score if
the training time is longer? Test using a=0.05.

(c) (5%) Develop a 95% confidence interval for the mean score with al4-day-long training time.
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REREEIMMER P(Z<2)

z 0.00 001 002 003 004 005 006 007 008 009
0.0 [0.5000 05040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 |0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 |0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 |0.6179 06217 06255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 |0.6554 06591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 |0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 |0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 |0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 |0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 |0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0 | 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.862
1.1 | 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 | 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.3 | 09032 09049 09066 09082 09099 09115 0.9131 09147 09162 09177
1.4 | 09192 09207 09222 09236 09251 0.9265 0.9279 0.9292 09306 0.9319
1.5 | 09332 09345 09357 09370 09382 0.9394 09406 0.9418 0.9429 0.9441
1.6 | 0.9452 09463 09474 09484 09495 0.9505 0.9515 09525 09535 0.9545
1.7 | 0.9554 09564 09573 0.9582 09591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 | 0.9641 09649 09656 09664 09671 0.9678 0.9686 0.9693 0.9699 09706
1.9 | 09713 09719 09726 09732 09738 0.9744 0.9750 0.9756 0.9761 0.9767
20 |0.9772 09778 09783 09788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
2.1 | 009821 09826 09830 09834 09838 0.9842 09846 0.9850 0.9854 0.9857
22 | 09861 09864 09868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890
23 |0.9893 09896 09898 09901 09904 09906 09909 09911 0.9913 09916
24 |09918 09920 09922 09925 09927 0.9929 09931 09932 0.9934 0.9936
25 |0.9938 0.9940 09941 09943 09945 0.9946 0.9948 0.9949 09951 0.9952
2.6 |0.9953 0.9955 09956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
27 |0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
28 |0.9974 09975 09976 09977 09977 0.9978 0.9979 0.9979 0.9980 0.9981
2.9 |0.9981 0.9982 09982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986
3.0 |0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
3.1 09990 0.9991 09991 09991 09992 0.9992 09992 0.9992 0.9993 0.9993
3.2 |0.9993 09993 09994 09994 09994 0.9994 0.9994 0.9995 0.9995 0.9995
33 |0.9995 09995 09995 09996 09996 0.9996 09996 09996 0.9996 09997
34 09997 09997 09997 09997 09997 0.9997 0.9997 0.9997 0.9997 0.9998

P(Zzz,)

(7] 0.1 0.05 0.025 0.01 0.005
Z, | 1282 1645 196 2326 2576
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FARERSFER () PF2F,(v,v,)

v a=0.05
v, | 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 o
1 |161.45 199.50 215.71 224.58 230.16 233.99 236.77 238.88 240.54 241.8% 243.91 24595 248.01 249.05 250.10 251.14 25220 25325 25431
2 [ 18.51 19.00 19.16 19.25 19.30 1933 1935 19.37 1938 19.40 19.41 1943 1945 1945 1946 1947 1948 1949 19.50
31013 955 928 912 901 894 889 885 881 879 874 870 866 864 862 859 857 855 8.53
4] 771 694 659 639 626 616 609 6.04 600 596 591 586 580 577 575 572 569 566 5.63
50661 579 541 519 505 495 488 4.82 477 474 468 462 456 453 450 446 443 440 436
6599 514 476 453 439 428 421 415 410 406 400 394 387 3.84 381 377 374 370 3.67
71559 474 435 412 397 387 379 373 368 3.64 3.57 3.51 344 341 338 334 330 327 323
§]532 446 4.07 3.84 3.69 358 350 344 339 335 328 322 315 3.2 3.08 3.04 301 297 293
9| 512 426 3.86 3.63 3.48 337 329 323 3.8 3.4 3.07 3.0l 294 290 2.8 283 279 275 2.71
10| 496 4.10 3.71 348 333 322 3.14 3.07 302 298 291 285 277 274 270 266 2.62 258 2.54
11| 484 398 3.59 336 3.20 3.09 3.0 295 290 285 279 272 265 261 257 253 249 245 240
12| 475 389 349 326 311 300 291 285 280 275 269 262 254 251 2.47 2.43 2.38 2.34 2.30
13| 467 3.81 3.41 3.8 3.03 292 283 277 271 267 2.60 253 246 242 238 234 230 225 221
14| 460 3.74 334 311 296 285 276 270 265 260 253 246 239 235 231 2.27 2.22 2.18 2.13
15| 454 368 329 306 290 279 271 264 259 254 248 240 233 229 225 2.20 2.16 2.11 2.07
16| 449 363 324 301 285 274 266 259 254 249 242 235 228 224 219 2.15 2.11 2.06 2.01
17| 445 359 320 296 281 270 261 255 249 245 238 231 223 219 2.5 2.10 2.06 2.01 1.96
18] 441 355 3.16 293 277 266 258 251 246 241 234 227 219 215 211 206 202 197 192
19| 438 352 3,13 290 274 263 254 248 242 238 231 223 216 211 2.07 2.03 1.98 1.93 1.88
20| 435 349 3.10 287 271 2.60 251 245 239 235 228 220 212 208 204 199 195 190 1.84
21| 432 347 3.07 284 268 257 249 242 237 232 225 218 210 205 201 196 192 1.87 18]
22| 430 344 305 282 266 255 246 240 234 230 223 215 2.07 203 198 194 1.89 1.84 1.78
23| 428 342 3.03 280 2.64 253 244 237 232 227 220 213 205 201 196 191 18 181 176
24| 426 340 301 278 262 251 242 236 230 225 218 211 203 198 194 189 1.8 1.79 1.73
25| 424 339 299 276 2.60 249 240 234 228 224 216 2.09 2.0l 196 192 187 1.82 1.77 171
26| 423 337 298 274 259 247 239 232 227 222 215 207 199 195 190 185 180 1.75 1.69
27| 421 335 296 273 257 246 237 231 225 220 213 206 197 193 188 184 1.79 1.73 1.67
28| 420 334 295 271 256 245 236 229 224 219 212 2.04 196 191 1.87 1.82 1.77 171  1.65
29| 418 333 293 270 255 243 235 228 222 218 210 203 194 190 185 181 175 1.70 l.64
30| 417 332 292 269 253 242 233 227 221 216 2.09 201 193 1.89 1.8 179 174 1.68 1.62
40| 408 323 284 261 245 234 225 218 2,12 208 200 192 1.84 1.79 1.74 1.69 .64 1.58 1.51
60| 4.00 3.15 2.76 2.53 237 225 217 2.10 204 199 192 1.8 1.75 1.70 1.65 159 1.53 147 139
1200 3.92 3.07 268 245 229 218 209 202 196 1.91 1.83 1.75 1.66 1.61 1.55 1.50 1.43 1.35 1.25
oo | 3.84 3.00 260 237 221 2.10 2.01 1.94 1.8 1.83 1.75 1.67 1.57 1.52 1.46 1.39 1.32 1.22 1.00
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t FECERSRER

P(t =1 (v))

v To.1 To.0s Tn.025 To.01 10,005 v
1 3.078 6.314 12.706 31.821 63.657 1
2 1.886 2.920 4.303 6.965 9.925 2
3 1.638 2.353 3.182 4.541 5.841 3
4 1.533 2.132 2.776 3.747 4.604 4
5 1.476 2.015 2.571 3.365 4.032 5
6 1.440 1.943 2.447 3.143 3.707 6
7 1.415 1.895 2.365 2.998 3.499 7
8 1.397 1.860 2.306 2.896 3.355 8
9 1.383 1.833 2.262 2.821 3.250 9
10 1.372 1.812 2.228 2.764 3.169 10
11 1.363 1.796 2.201 2.718 3.106 11
12 1.356 1.782 2.179 2.681 3.055 12
13 1.350 1.771 2.160 2.650 3.012 13
14 1.345 1.761 2.145 2.624 2.977 14
15 1.341 1.753 2.131 2.602 2.947 15
16 1.337 1.746 2.120 2.583 2.921 16
17 1.333 1.740 2.110 2.567 2.898 17
18 1.330 1.734 2.101 2.552 2.878 18
19 1.328 1.729 2.093 2.539 2.861 19
20 1.325 1.725 2.086 2.528 2.845 20
21 1.323 1.721 2.080 2518 2.831 21
22 1.321 1.717 2.074 2.508 2.819 22
23 1.319 1.714 2.069 2.500 2.807 23
24 1.318 1.711 2.064 2.492 2.797 24
25 1.316 1.708 2.060 2.485 2.787 25
26 1.315 1.706 2.056 2.479 2.779 26
27 1.314 1.703 2.052 2.473 2.771 27
28 1.313 1.701 2.048 2.467 2.763 28
29 1.311 1.699 2.045 2.462 2.756 29
o0 1.282 1.645 1.960 2.326 2.576 o0
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