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1. Let Xy, X, . .., X,be a random sample from a normal distribution population
with mean p and variance o®. Explain your assumptions and show that

i=n

Z(xx -%)?
%‘_T_ belongsto 2. (15%)

2. The Computer Anxiety Rating Scale (CARS) measures an individual’s level of computer
anxiety, on a scale from 20 (no anxiety) to 100 (highest level of anxiety). Researchers at
Miami University administered CARS to 172 business students. One of the objectives of
the study was to determine whether there is a difference in the level of computer anxiety

experienced by female and male business students. They found the following;

Males Females
X 40.26 36.85
Y 13.35 942
n 100 72

Source: Data extracted from T. Broome and D, Havelka, “Determinants of
Computer Anxiely in Business Students,” The Review of Business
Information Systems, Spring 2002, 6(2), pp. 9-16.
Compute the coefficient of correlation between gender (male or female) and the

level of computer anxiety experienced. (20%)

3. A municipal bond service has three rating categories (A, B, and C). Suppose that
in the past year, of the municipal bonds issued throughout the United States, 70%
were rated A, 20% were rated B, and 10% were rated C. Of the municipal bonds
rated A, 50% were issued by cities, 40% By suburbs, and 10% by rural areas. Of
the municipal bonds rated B, 60% were issued by cities, 20% by suburbs, and
20% by rural areas. Of the municipal bonds rated C, 90% were issued by cities,
5% by suburbs, and 5% by rural areas. If a new municipal bond is to be issued by
a city, what is the probability that it will receive an A rating? (15%)
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4. Let.Xi, X2;X3 be arandom sample from a normal distribution population with
mean p and variance o”. Consider an unbiased estimator for p and the estimator is

. 1
)2, =—6—(X1+4X2+X3).

=3
Compute the expectation value of » (X, ~ 2)*. (20%)

i=1

5. Integrated circuits are manufactured on silicon wafers through a process that
involves a series of steps. An experiment was carried out to study the effect on the
yield of using three methods in the cleansing step (coded to maintain
confidentiality). The results are as follows:

Newl New2 Standard

38 9 k)
34 35 23
38 34 8
34 20 9

a. Atthe 0.05 level of significance, is there evidence of a difference in the mean
yield among the methods used in the cleansing steps? (15%)

b. Repeat (a) by using linear regression model. Write down the linear regression
model, define the dependent variable and independent variables, and state the

hypothesis. What assumption must you make in order to obtain the same
results? ( Note: you do not need to calculate the number) (15%)
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TABLE E.5 ' .
Critical Values of F

For a particular combination of numerator and denominator degrees of freedom, entry represents the critical values
of F corresponding to the cumulative probability (1 — ) and a specified upper-tail area ?o.
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Denominator, )

df; 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 ]

1 16140  199.50 21570 224.60 23020 234.00 23680 23890 24050 ' 241.90 24390 24590 24800 249.10 250.10 25110 25220 25330 254.30
2 1851 1900 1916 1925 1930 1933 1935 1937 1938 1940 1941 1943 1945 1945 1946 1947 1948 1949  19.50
3 10.13 9.55 9.28 9.12 9.01 8.94 3.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.57 8.55 8.53
4 .7 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.91 5.86 5.80 571 575 572, 569 5.66 5.63
5 6.61 5.79 5.41 519 . 505 495 4.88 482 477- 474 4.68 4.62 4.56 4.53 4.50 446 443 4.40 436
6 5.99 5.4 476 453 439 428 421 415 4.10 4,06 4.00 3.94 3.87 3.84 3.81 377. . 374 3.70 3.67
7 5.59 474 435 412 397 3.87 3.79 3.73 3.68 - 3.64 3.57 3.51 344 341 3.38 334 3.30 3.27 323
8 5.32 4.46 4.07 3.84 3.69 3.58 350 344 -339 335 3.28 322 3.15 3.12 3.08 3.04 3.01 297 2.93
9 5.12 426 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.07 3.01 2.94 2.90 2.86 2.83 2.79 2.75 2.7
10 4.96 4.10 371 3.48 333 322 3.14 3.07 3.02 2.98 2.91 2.85 277 274 2.70 2.66 2.62 2.58 2.54
11 4.34 3.98 .3.59 3.36 3.20 3.09 3.01 295 2.90 2.85 2.79 2.72 2.65 2.61 2.57 2.53 2.49 2.45 2.40
12 4.75 3.89 3.49 326. 31 3.00 2.91 2.85 280 275 2.69 2.62 2.54 2.51 247 243 2338 234 230
13 4.67 3.81 3.41 3.18 3.03 2.52 2.83 277 271 2.67 2.60 2.53 246 242 238 234 230 225 221
14 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65 2.60 2.53 2.46 239 235 231 227 2.2 2.1% 2.13
15 454 3.68 329 3.06 2.90 279 271 2.64 2.59 254 248 2.40 233 229 225 220 216 2.11 2.07
16 449 3.63 3.24 3.01 2.85 274 2.66 2.59 2.54 2.49 242 2.35 2.28 224 219 2.15 211 2.06 2.01
17 445 3.59 320 .2.96 2.81 2.70 2.61 255 2.49 245 2.38 231 2.23 2.19 2.15 2.10 2.06 2.01 1.96
18 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 246 241 234 227 2.19 2.15 2.1 2.06 2.02 1.97 192
19 438 3.52 3.13 2.90 2.74 2.63 254 248 242 2.38 231 223 216 211 2.07 2.03 198 193 1.88
20 435 349 3.10 2.87 27 2.60 2.51 245 239 235 2.28 220 2.12 2.08 2.04 199 195 1.90 1.84
21 432 347 3.07 2.84 2.68 2.57 249 242 237 232 225 218 2.10 2.05 2.0t 1.96 192 1.87 181
2 430 344 3.05 2.82 2.66 2.55 2.46 240 234 230 223 2.15 2.07 2.03 1.98 1.91 1.89 1.84 1.78
23 428 342 3.03 2.80 2.64 2.53 2.44 237 232 227 220 2.13 2.05 2.01 1.96 1.91 1.86 1.81 176
24 426 3.40 3.01 2.78 262 251 242 236 230 225 2.18 2.11 2.03 198 1.94 1.89 1.84 1.79 173
25 424 3.39 2.99 2.76 2.60 249 2.40 234 228 2.24 2.16 2.09 2.01 196 192 1.87 1.82 1.77 171
26 423 337 2.98 2.74 2.59 247 239 232 2.27 222 2.15 2,07 1.99 1.95 1.90 1.85 1.80 175 1.69
27 421 335 2.96 2.73 2.57 246 237 231 2.25 2.20 2.13 2.06 1.97 193 1.88 1.84 179 1.73 1.67
28 420 334 2.95 2.71 2.56 245 236 2.29 224 2.19 212 2.04 196 191 1.87 182 - 177 171 1.65
29° 4.18 3.33 2.93 270 2.55 243 235 228 222 2.18 2.10 2,03 1.94 1.90 185 181 175 1.70 1.64
30 417 332 292 2.69 2.53 242 233 227 221 2.16 2,09 2,01 1.93 1.89 1.84 1,79 1.74 1.68 1.62
40 4.08 3.23 2.84 2.61 245 234 225 2.18 212 2.08 2.00 192 1.84 1.79 1.74 1.69 1.64 1.58 151
60 4.00 3.15 2.76 2.53 237 2.25 217 2.10 2.04 1.99 1.92 1.84 1.75 1.70 1.65 1.59 1.53 147 139
120 3.92 3.07 2.68 245 2.29 217 2.09 2,02 196 191 1.83 175 1.66 1.61 1.55 1.50 143 135 125
00 3.84 3.00 2.60 237 2.21 2.10 2,01 1.94 1.88 1.83 175 1.67 1.57 1.52 1.46 139 132 1.22 1.00




