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1. (5 %) Which of the folloWg can be decided by a researcher? Choose all that apply.
Alpha ‘Ievel

Critical region

The probability (or risk) of a Type I error

A Type I error

The probability of a Type II error

A Type II error

@ o e oo

p-value

2. (20%) A hotel company wants to know if employees’ previous work experiences (years) affect their
satisfaction with their current job at the hotel (score 1-10, the higher score indicates higher satisfaction
with their job). The hotel asked 5 employees and obtained the data below (X = years of previous work

experiences, Y = satisfaction)

Employee X Y
A 0 4
B 2 1
C 8 10
D 6 9
E 4 6

(a) Please compute the values for the regression equation (10%).
(b) For an employee with 5 years work experience, how satisfied this employee might be? (10%)

3. (25%) Please explain the meanings and the usage for the following concepts clearly.
(a) When we say that a null hypothesis is rejected, what do we mean exactly? Please provide an example
to illustrate your answer (10%).
(b) What is the meaning of standard deviation? (5%)
(c) If we have a sample data below:
1 2 3 45
Please calculate the unbiased estimate of the standard deviation (10%)
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4. (25%) The government would like to understand whether income can affect people’s intention to take
public transportations. A survey was conducted by the government. There were 3 income groups and 5
participants per group included in the survey. Please see below for the result of the ANOVA table.

ANOVA
Source Sum of daf Mean Square | F
squares
Between (2) (c) 35 (g)
Within ®) @ ®
Total 118 (e)

(a) Please provide the values for the missing entries (a)-(g) in the ANOVA table (14%).

(b) Please use an analysis of variance with o = .05 to determine whether there are any significant
differences among the three income groups on their intention to take public transportations (4%).

(c) Please calculate the effect size (eta squared #? ) for the data (4%).

(d) What is the percentage of variance explained by income (3%)?

5. (25%) The bus company used an independent-measures design to compare gender differences on how
many times they took the bus to school per year and obtained the data below. Four male and four female
students participated in the study. In average, male students took the bus to school for 52 times per year
and female students took the bus for 58 times.

Male Female
n (Total Sample 4 4
Number)
M (Sample Mean) 52 58
SS (Sum of Squares) | 108 84

(a) Please calculate the variance for each gender and compute the pooled variance (12%).

(b) Please provide the estimated standard error and r-value (8%).

(¢) Do the data show a significant difference between gender? Please use a two-tailed test with o = .05
(5%).
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Two-fatled test:
Chne-toiled test

# Bistribution: Critica!l Values of ¢

Significance fevef

0% 5% 2% %

5% 25% 1% 0.5%
6314 12.706 31.821 63.637
2930 4303 6963 9925
235 IR 454 3841
2132 2776 34T 4604
2015 237 3.363 4032

1.943 2447 1143 3T0T
1.894 2.363 2.99% 3.49%
1860 2.308 2.896 335
1.833 2.262 2.83] 3250

1.812 3228 2764 3.169
1.796 2301 2718 3.108
1782 2,17 2,681 3.033
L1 2,160 2.630 an1z
1761 3145 2624 2.977
1.783 2131 36802 2547
1.746 -2.120 2383 2.92]
1.740 2110 2567 2.89%
1,734 2191 2,352 2878
1.725 2.003 2.539 1861
1.72% 2085 2353% 1845
1.721 2.0%0 2.31¥ 2831
13717 2.074 2.308 2819

L7114 2069 T 2500 2807
L7 2.064 2.452 2.597

1.708 2.060 2488 2787
1.706 2.036 2479 2579
1.703 2.032 2473 2771
L0l 2.048 2467 2,763
1.699 2.04% 2462 2.736
1.697 3042 2.457 2750
1.684 2.037 2449 2738
1.691 2.032 2441 2728
1,688 2.028 2434 2718
.586 2024 2424 2712
1.684 2021 2423 704

0.2%
0.1%

318,509
22,327
10,213

7.173
5.893

3308
4,783
4,501
4.297
4.144

4023
3830
5.852
3787
3.733

3.686
3.646
3610
3579
3.332

3.527
3.303
3483
3467
3430

3433
3421
3408
3.395
3.3835

3.363
3.348

a
H 33

3319
3.307

0.1%
0.05%
636,619
31599
12,924
2610
6.86%
5959
5.408
3041
4781
4.587

4437
4.31%
4,221
4,140
4073

4.013
3.963
3.922
3.883
3.830

318
3.792
3768
3745
3.723

3.707
3690
3.674
3639
3646

3.622
3.601
3.582
3.566
3331
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FDistribution: Critieal Values of F{5% significance lavel}
7 1 2 3 4 ] & 7 3 L i 12 4 16 13 Al
By
T 16145 199.50 21571 224.58 23016 23399 235,77 23488 240,54 241 .88 243,91 74536 24646 247.32 24301
2 OIRSE 1900 1906 1925 1930 1933 1933 1937 1938 1940 1941 1942 1943 1944 [9.45
3 1043 955 %28 992 901 894 BRY B8 BB 879 874 BT BBY  8.67 B.40
4 7L 654 859 639 626 6416 609 604 600 596 591 58T 584 582 5.8
5 GAF 579 541 5318 505 495 488 48 477 474 4488 464 460 458 456
6 599 514 476 4353 439 4235 421 413 410 406 400 396 382 390 3§7
7 559 474 4335 412 387 38T 379 573 368 344 357 333 349 347 344
§ 532 446 407 384 3460 3358 150 344 330 335 328 324 320 307 LD
9 512 426 38 363 348 337 329 323 318 34 307 303 299 296 294
6 496 410 371 348 333 322 314 307 342 298 251 18 283 280 277
II 484 398 339 336 320 309 301 25 290 285 279 174 L0 2467 245
12 475 389 349 326 31 300 291 285 280 275 269 264 260 257 2
I3 467 381 341 318 303 292 28% 77 271 267 260 23F 251 248 246
{4 460 374 334 31 296 285 276 270 65 240 253 248 244 241 2
15 434 3188 33% 306 290 279 371 264 25% 254 248 241 238 235 233
6 449 363 324 301 285 274 266 239 2353 249 242 237 233 230 228
17 445 339 320 296 281 270 261 235 24% 245 238 233 2329 226 223
I8 441 353 306 293 277 266 2388 251 246 241 234 229 235 231 219
19 438 %32 303 290 274 xad 254 248 242 238 231 2326 321 218 26
0 435 349 310 287 27F 240 251 245 239 235 228 223 18 2105 W2
21 432 347 3.07 284 248 257 249 243 237 232, 325 220 216 212 210
22 430 344 303 282 266 235 246 240 234 230 223 217 213 LW 2407
23 428 342 303 280 244 233 244 2537 253 227 230 2% 4101 208 2405
24 426 340 301 278 2462 251 242 238 23 225 208 213 209 205 2.03
25 424 339 359 276 260 249 240 234 228 224 ZXla 211 207 204 2401
26 422 337 o8 3274 259 247 339 233 227 232 215 09 205 2402 199
2T 421 335 246 273 257 A6 137 231 2350 2200 213 0% 204 200 197
28 420 334 283 2471 356 xd45 236 229 224 219 21 206 202 199 L9
29 408 333 253 270 255 243 235 238 222 248 2010 20§ 201 LT L9
3 417 332 292 349 2353 242 233 237 2321 2 209 104 189 L9s 193




