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1. 	 Let Ybe a random variable from Binomial. To test Ho:p;;:::0.08, Ha:p<0.08, we reject Ho and 

accept Ha if and only if Y'5:7. (5%) 

(1) Please determine the significance level of a of the test. (2%) 

(2) Please find the probability of type II error if in fact p=0.04. (3%) 

2. 	 Suppose that a sample Xi is drawn from population N()J.o, (J'/), and the null hypothesis is 

considered as Ho:}lo=O and the population variance is with sample size 6. Please answer 

following questions. (16%) 
(1) Please give a drawing to show where and what the significance level (a.=0.05), rejection 

values, and the labels ofx-axis are. (6%) 
(2) Please give a drawing to show where and what the type II error, accepting values, and the 

labels of x-axis are when the actual Jlo=1.5. (10%) 

3. 	 Please find the joint probability of {1 <x<2 and O<y<2} if the probability density function is: 

(8%) 

x >O,y >0 

otherwise 

(Note: e=2.7182) 

4. 	 In a recent survey about appliance ownership, 58.3% of the respondents indicated that they own 

Panasonic appliances, while 23.9% indicated they own both Panasonic and Sony appliances 

and 70.7% said they own at least one of the two appliances. (16%) 

Define the events as 

A = Owning a Panasonic appliance 


B = Owning a Sony appliance 


(1) What is the probability that a respondent owns a Sony appliance? (4%) 

(2) 	 Given that a respondent owns a Panasonic appliance, what is the probability that the 

respondent also owns a Sony appliance? (4%) 

(3) 	 Are events "A" and "B" mutually exclusive? Why or why not? Explain, using 

probabilities. (4%) 

(4) Are the two events "A" and "B" independent? Explain, using probabilities. (4%) 

http:Ha:p<0.08
http:Ho:p;;:::0.08
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5. 	 The number of customers per hour at a certain bank ATM is denoted by Yhas been observed 

for a long period of time and found to have a mean of twenty customers with a standard 

deviation of two customers. The probability of Y is not known. What is the probability that Y 

will be greater than 16 and less than 24 in a specific hour? (5%) 

6. 	 Consider the simple linear regression model YI =. Po +PIX, +Si' Suppose that the linear 

regression assumptions are satisfied. You are given the following summary data observed from 

10 samples (n : sample size): (25%) 
10 10 10 	 10 

LYI=.199, LXI =99, LXiYi=2010, L(x, -x)(y,-Y)=39.9 
1=1 1=1 1=1 1=1 


10 10 


LY; =4043 ,Lx; =1005 
1=1 1=\ 

(1) Compute the ordinary least squares estimators of Po and PI' (5%) 

· R - L(x; -X)(YI - y) R - - _ R- "( _ -)2 - (" 2)_ -2J 
n . 1-'1 - " _ 2 ' 1-'0 - Y 1-'1 X, L. Xi X - L.Xi nx 

L.(X; -X)
[hi 	t 

(2) Find the coefficient of detennination R2 and interpret its meaning. (5%) 

(hint: Sum of Squares due to Regression SSR=PIL(x, -X)(Yi - y)) 

(3) Construct the ANOVA table for the regression model. Is the regression model significant 

given that critical value a =. 0.05? State your null hypothesis specifically. (5%) 

(4) Construct the 95% confidence interval for PI' (5%) 

(5) Assume we have a new observation at Xo =. 13 . Construct the 95% prediction interval for 

Yo' (5%) 

7. 	 In a simple linear regression model with explanatory variable X and depend variable y, we 

have these summary statistics for sample means and standard deviations: 

x=5, sr. =1, and y =10, Sy =. 2. For a data point with Xo =. 7, is it possible that the fitted 

value Yo =. 15 ? Show your answer with proof. (l0%) 

( hint: P, ~ P"y :: ' where P"y is the sample correlation coefficient J 
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8. 	 A textile company used to use fabric Zion their best-selling sport suit. Now to reduce cost, 

they are considering switching to a new fabric Z2. A study of a key important measurement on 

surface area shrinkage in the dyeing process was made on four temperatures for each fabric. 

The experiment was in a completely randomized design with n replicates. The ANOVA table 

for the two-factor factorial experiment is given as the following table with some values 

missing. (15%) 

Source of Sum of Degrees of Mean Fo 
Variation Squares Freedom Square 

Temperature 3 
Fabric 1707 1 
Interaction 1146 
Error 176 
Total 19274 23 

(1) Reconstruct the ANOVA table. What is the number of replicates n? (5%) 

(2) Perfonn a hypothesis testing to check any differences in surface area shrinkage due to fabric 

given significant level a =0.05. State your null hypothesis specifically. (5%) 

(3) Test 	 the null hypothesis of no fabric-temperature interaction given significant level 

a =0.05. (5%) 
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t 0 

Table II Cumulative Standard Normal Distribution 

- 3.9 0.000033 0.000034 0.000036 0.000037 0.000039 0.000041 0.000042 0.000044 0.000046 0,000048 
- 3.8 0.000050 0.000052 0.000054 0.000057 0.000059 0.000062 0.000064 0.000067 0.000069 0.000072 
- 3.7 0.000075 0.000078 0,000082 0.000085 0.000088 0.000092 0.000096 0.000100 0.000104 0.000108 
-3.6 0.000112 0.000111 0.000121 0.000126 0.000131 0.000136 0.000142 0.000147 0.000153 0.000159 
-3.5 0,000165 0.000172 0.000179 0.000185 0.000193 0.000200 0.000208 0.000216 0.000224 Il.000233 
- 3.4 0.000242 0.000251 0.000260 0.000270 0.000280 0.000291 0.000302 0.0003[3 0.000325 0.000337 
-3.3 0.000350 0.000362 0.000376 0.000390 0.000404 0.000419 0.000434 0.000450 0.000467 0.000483 
-),2 0.000501 0.000519 0.000538 0.000557 0.000577 0.000598 0.000619 0.000641 0.000664 0.000687 
- 3.1 0,000711 0.000736 0.000762 0.000789 0.000816 0.000845 0.000874 0.000904 0.000935 OJ100968 
- 3.0 0.001001 0.001035 0.001070 0.001107 0.001144 0.001183 0.001223 0.001264 0.001306 0.001350 
-'2.9 0.001395 0.001441 0.001489 0.001538 0.001589 0.001641 0.001695 0.001750 0.001807 0.001866 
--2.8 0.001926 0.001988 0.002052 0.002118 0.002186 0.002256 0.002.327 0.002401 0.002477 0.002555 
'-2.7 0.002635 0.002718 0.002803 0.002890 0.002980 0.003072 0.003167 0.003264 0.003364 0.003467 
-.2.6 0.003573 0.003681 OJl03793 0.003907 0.004025 0.004145 0.004269 0.004396 0,(104527 0.00466.1 
-2.5 0.004799 0.004940 0.005085 0.005234 0.005386 0.005543 0.005703 0.005868 0.006031 0.006210 
- 2.4 0.006387 0.006569 0.006756 0,006947 0.001143 0.007344 0.007549 0.007760 0.007976 0.008198 
-2.3 0.008424 0.008656 0.008894 0.009137 0.009387 0.009642 0.009903 0.0.10170 0.010444 0.010724 
-2.2 0.011011 0.011304 0.011604 0.011911 0.012224 0.012545 0.012874 0.013209 0.013553 0,013903 
-2.1 0.014262 0.014629 0.015003 0.015386 0.015778 0.016171 0.016586 0.011003 0.017429 0.01.7864 
-2,0 0.018309 0.018763 0.019226 0.019699 0.020182 0,020675 0.021178 0.021692 0.022216 0.022750 

1.9 0.023295 0,023852 0.024419 0.024998 0.025588 0.026190 0.026803 O,()27429 0.028067 0.028717 
1.8 0.029379 0.030054 0.030742 0.031443 0.032157 0.032884 0,033625 0.034379 0.035148 0.035930 
1.7 0.036727 0.037538 0,038364 0.039204 0.040059 0.040929 0.041815 0.042716 0.043633 0.044565 

- 1.6 0.045514 0.046479 {I,047460 0.048457 0.049471 0.050503 0.051551 0.052616 0.053699 0.054799 
-/.5 0.055917 0.057053 0.058208 0.059380 0.060571 0.061780 0.063008 0.064256 0.065522 0.066807 

1.4 0.068112 0.069437 0.070781 0.072145 0.073529 0.074934 0.076359 0,077804 0.079210 0.080757 
1.3 0.082264 0.083793 0.085343 0.086915 0.088508 0.090123 0.091759 0.093418 0.095098 0.096801 
1.2 0.098525 0.100273 0.102042 0.103835 0.105650 0.1.07488 0.109349 0.111233 0.113140 0.115070 

- 1.1 OJ 17023 0.119000 0.121001 0.123024 0.125072 0.127143 0.129238 0.131357 0.133500 0.135666 
-1.0 0.137857 0.140071 0.1423.10 0.144572 0.146859 0.149170 0.151505 0.153864 0.156248 0.158655 
-0.9 0.161087 0.163543 0.166023 0.168528 0.171056 0.173609 0.176185 0.178786 0.181411 0.184060 
- 0.8 0.186733 0.189430 0.192150 0,194894 0.1.97662 0.200454 0.203269 0.206108 0.208970 0.211855 
-0.7 0.214764 0.21Ul95 0.220650 0.223627 0.226627 0.229650 0.232695 0.235762 0.238852 0.241964 
-0.6 0,245097 0.248252 0.251429 0.254627 0.257846 0.261086 0.264347 0,267629 0.270931 0.274253 
--0.5 0.277595 0.280957 0.284339 0.287740 0.291160 0.294599 0.298056 0.301532 0.305026 0.308538 
-0.4 0.312067 0.315614 0.319178 0.322758 0.326355 0.329969 0.333598 0,337243 0.340903 0.344578 
--0.3 0.348268 0.351973 0.355691 0.359424 0.363169 0.366928 0.370700 0.374484 0.378281 0.382089 
-0.2 0.385908 0.389739 0.393580 0.397432 0.401294 0.405165 0.409046 0.412936 0.4.16834 0.420740 
-0.1 0.424655 0.428576 0.432505 0.436441 0.440382 0.444330 0.448283 0.452242 0.456205 0.460172 

0.0 0.464144 0.468119 0.472097 0.476078 0.480061 0.484047 0.488033 0.492022 0.496011 0.500000 
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IX 

o la.v 

Tablt' IV P~rcentage Points ta .• of the t·Distributi(~n 

1 .325 \.000 3.078 6.314 12.706 31.821 63.657 127.32 318.31 636.62 

4.303 6.965 9.925 14.089 23.326 31.5982 .289 .816 1.886 2.920 
7.453 10.213 12.9243 .277 .765 1.638 2.353 3.182 4.541 5.841 

3.747 5.598 	 8.6104 .271 .741 1.533 2.132 2.776 4.604 	 7.173 

5 .267 .727 1.476 2.015 2.571 3.365 4.032 4.773 5.893 6.869 

3.143 	 4.3176 .265 .718 1.440 1.943 2.447 3.707 	 5.208 5.959 

7 .263 .711 1.415 1.895 2.365 2.998 3.499 4.029 4.785 5.408 

2.896 3.833 	 5.0418 .262 .706 1.397 1.860 2.306 3.355 	 4501 

9 .261 .703 1.383 1.833 2.262 2.821 3.250 3.690 4.297 4.781 

10 .260 .700 1.372 1.812 2.228 2.764 3.169 3.581 4.144 4.587 

11 .260 .697 1.363 1.796 2.201 2.718 3.106 3.497 4.025 4.437 

12 .259 .695 1.356 1.782 2.179 2.68\ :to55 3.428 3.930 4.318 

13 .259 .694 1.350 1.771 2.160 2.650 3.012 3.372 3.852 4.221 

2.624 	 3.32614 .258 .692 1.345 1.761 2.145 2.977 	 3.787 4.140 

15 .258 .691 1.341 1.753 2.131 2.602 2.947 3.286 3.733 4.073 

16 .258 .690 1.337 1.746 2.120 2.583 2.921 3.252 3.686 4.015 

17 .257 .689 1.333 1.740 2.110 2.567 2.898 3.222 3.646 3.965 

18 .257 .688 1.330 1.734 2.101 2.552 2.878 3.197 3.610 3.922 

19 .257 .688 1.328 1.729 2.093 2.539 2.861 3.174 3.579 3.883 

20 .257 .687 1.325 1.725 2.086 2.528 2.845 3.153 3.552 3.850 

21 .257 .686 1.323 1.721 2.080 2.518 2.831 3.135 3.527 3.819 

22 .256 .686 1.321 1.717 2.074 2.508 2.819 3.119 3.505 3.792 

23 .256 .685 1.319 1.714 2.069 2.500 2.807 3.104 3.485 3.767 

24 .256 .685 1.318 1.711 2.064 2,492 2.797 3.091 3.467 3.745 

25 .256 .684 1.316 1.708 2.060 2,485 2.787 3.078 3.450 3.725 

26 .256 .684 1.315 1.706 2.056 2.479 2.779 3.067 3.435 3.707 

27 .256 .684 1.314 1.703 2.052 2.473 2.771 3.057 3.421 3.690 

28 .256 .683 1.313 1.701 2.048 2.467 2.763 3.047 3.408 3.674 

29 .256 .683 1.311 1.699 2.045 2.462 2.756 3.038 3.396 3.659 

30 .256 .683 1.310 1.697 2.042 2.457 2.750 3.030 3.385 3.646 

40 .255 .681 1.303 1.684 2.021 2.423 2.704 2.971 3.307 3.551 

60 .254 .679 1.296 1.671 2.000 2.390 2.660 2.915 3.232 3.460 

120 	 .254 .677 1.289 1.658 1.980 2.358 2.617 2.860 3.160 3.373 

'Xi .253 .674 1.282 1.645 1.960 2.326 2.576 2.807 3.090 3.291 

v = degrees of freedom. 
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