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Do not write your answers here. 

Please leave the space and summarize your answer in the beginning of your answer 

sheet accordin to the format shown as follows. 

1 (1 2) 
3 4 
1 2 

1L­______________________~~~----------------------~ 

1. 	 (20%) 
(1). (5%) Write out the density function of the normal distribution. 
(2). (5%) State the central limit theorem. 
(3). (5%) State the Chebyshev inequality. 
(4). (5%) State the definition that two random variables X and Y are independent. 

2. 	 (20%) To better understand whether and how the Total Quality Management 
(TQM) is practiced in Taiwan, National Cheng Kung University researchers. 
interviewed one manager in each of a sample of 100 companies in Southern 
Taiwan Science Park. 

Service Firms Manufacturing Firms 
Number practicing TQM 46 24 
Number not practicing TQM 14 16 

The researchers want to know if there is evidence to show the proportions of 
companies in practicing TQM are different in the two kinds of firms. Write out 
(1) (5%)the null and alternative hypothesis. 
(2) 	(5%)test statistics. 
(3) 	(5%)decision and conclusion at alpha = O.OS. 
(4) 	(5%)decision and conclusion at alpha = 0.1. 

3. 	 (20%) A score card was used to evaluate 4 companies. The net revenue in billion 
dollars fior t he companIes at year 2011. Consider the pairs of the data in the table. 

Score 0 5 2 3 

Revenue 
 -1 4 3 4 

SSxx ==13, SSxy =13, SSyy=17. 
(1). (S%)Find the parameter estimates of the simple linear regression. 
(2). (S%)Find SSE and t statistic for testing the significance of the slope. 
(3). (S%)Give the 9S% prediction interval of Revenue when score=6 at year 2012. 
(4). (S%)Calculate the coefficient of determination. Is the linear regression model 

good for describing the company revenue by the scores? 
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4. (20%) A study in the journal of Occupational and Organizational Psychology 
investigated the relationship of employment status and mental health. A sample of 
working and unemployed people was selected, and each person was given a 
mental health examination using the General Health Questionnaire (GHQ). The 
mean and standard deviation for a sample of 10 employed men are 70 and 3. The 
mean and standard deviation for a sample of 10 unemployed men are 62 and 2. 
(1). (5%)Write out the test statistic for testing the difference of the variability of 
two mental scores. 
(2). (5%)Test the difference of the variability of two mental scores at alpha=0.05. 
(3). (5%)Based on the result on (1) make a test on the difference of the mental 
score at alpha=O.I. 
(4). (5%)What assumptions are necessary to ensure the validity of the tests above? 

5. 	 (20%) 2011 Business Week survey the pay (in thousand dollars) of 363 company 
CEOs. Three variables were used for the analysis. (a) return: on a $lOO investment 
made three years earlier. (b) rating: CEO performance rating (l to 5 scale, where 1 
is the best, 5 is the worst). (c) type: the types of the industry in the survey. 
For models Ml, M2, and M3 are considered and the analysis outputs are list below. 
Model M 1 and M2 used all the data collected. Model M3 used a small part of the 
data with one special type of the industry. 
(1). (5%) Write down tlie regression moael for model Ml with estimated 

arameters. 
2). (5O/<~IS model M2 better than model M1? Why? . 
3). (5% Based on model M2 and the return 100, what will be the change of the 

pay of 0 when the rating changes from 2 to 1. 
t4). (5%) Is the model M3 Detter than model M2? Explain your reason. 

t
Ml: 
Coefficients: 

Estimate Std. Error t value Pr(>lti) 
(Intercept) 20205.03 2208.87 9.147 < 2e-16 *** 
return 42.47 12.42 3.419 0.000707 *** 
rating ~5521.08 707.93 ~7.799 8.45e-14 *** 

Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' , I 

Residual standard error: 13980 on 327 degrees offreedom 
(33 observations deleted due to missingness) 

Multiple R-squared: 0.1568, Adjusted R-squared: 0.1517 
F-statistic: 30.42 on 2 and 327 DF, p-value: 7.685e-13 

M2: 
Coefficients: 

Estimate Std. Error t value Pr(>lt!) 
(Intercept) 2.860e+04 4.633e+03 6.174 1.9ge-09 *** 
return 1.933e+02 4.282e+01 4.515 8.88e-06 *** 
rating -1.812e+04 3.228e+03 -5.614 4.26e-08 *** 
I(return"2) -3.880e-02 9.408e-02 -0.412 0.68028 
I(rating"2) 2.615e+03 5.77ge+02 4.526 8.44e-06 *** 
return:rating -3.790e+Ol 1.245e+01 -3.045 0.00251 ** 

Signif. codes: 0 ,***, 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' , 1 

I 
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Residual standard error: 13560 on 324 degrees of freedom 
(33 observations deleted due to missingness) 

Multiple R-squared: 0.2143, Adjusted R-squared: 0.2022 
F-statistic: 17.68 on 5 and 324 DF, p-value: 1.714e-15 

M3: 
Coefficients: 

Estimate Std. Error t value Pr(>It/)
(Intercept) 5455.02 1373.07 3.973 0.001225 ** 
return 43.03 10.45 4:116 0.000916 *** 
rating -2408.98 428.32 -5.624 4.84e-05 *** 

Signif. codes: 0 '***' 0.001 '**' 0.01 ,*, 0.05 '.' 0.1 ' , 1 

Residual standard error: 1826 on 15 degrees offreedom 
(1 observation deleted due to inissingness) 

Multiple R-squared: 0.684, Adjusted R-squared: 0.6418 
F-statistic: 16.23 on 2 and 15 DF, p-value: 0.0001769 

TABLE: VI. J Percentage Poin ts of the F-distribution; ex .. .10 

f(F) 

~ I' 

NUMERATOR DEGR8£S OF FREEDOM 

v, 2- 3 4 ~ 7 .. 
I 39.86 "49.50 -'3.59 !'5!L83 '7.24 '8.91 59.44 $9.66:I &.53­ 9.00 9.16 9.24 9.29 9.3.5 9.)7 9.383 !'i.54 5.46 5.39 5.34 .5.31 5.28 ',27 .5.2' ',244 454 4.32 4.19 4.11 4.0' 4.0.1 3.98 .).9' ).944.06 3.78 3.62 3,'2 3A$ ).40 3.37 3.34 3.323.78'" 6 3.46 3.29 3.18 3,0.5 3.01 2.98 2.963.59 3.26 3.07 2.96 2.83 2.78 2.75 2.72

3.46 3.11 2.92 2.81 2.67 2.62 2.59 2.06.." 
7 

3.36 3.01 2.tH 2.69 2,'5 2.!H 2.47 2.4410 3.29 2.92 2.73 2.6115 
11 

2.46 2.41 2.38 2.3.53.23 2.M 2.66 2.$4 2.39 2.34 2.:ro 2.2712 3.1H 2.81 2.61r:i 2AB 2.33 2.~ 2.24 2.2113 3.14 2.76 2.56 2.43~ 2.28 2.23 2.20 2.1614 3,10 2.7:3 2.52 2.39 2.31 2.24!; 15 
2.19 2.15 2.123.07 2:'0 2A9 2.36 2.27 2.21 2.16 2.12 2.0916 3.05 2.67 2.46 1..33 2.24 2.tH 2.13 2.09 2.{l6~ 17 3.03 2.64 2.44 2.31 2.22 2.15 2.10 2.06 2.03 .. "" 

1M 3.0t 2.62 2.42 2.1.9 2.W 2~t3 2.011 2.04 1..00 '"Q 19 2.99 2.61 2.40 2.27 2.IS 1..11 2.06 2.02 1.98
:10 2.97 2.:'19 2.38 2.25 2.16 2.<l9 2.04 2.00 1.96 ~ 11 2.96 2,57 2.36 1..23 2.14 2.08 2.02 1.913 1.9~n 2.95 2.56 2.3.5 2.1.2 2.13 2.06 2.0.1 1.97 1.93

2.94 2.5.'5 2,34~ D 2.1.1 2.11 2.o.S 1.99 UiJ, 1.9224 2.93 2,19 2.10 2.<142"'" 2.33 1.98 1.94 t.9l!IE Z5 2.92 2.53 2.32 2.18 2.09 2.02 1.V7 1.93 1.81:01.."" 26 2.91 2.52 2.31 2,17 2.08 2.01 1.96 1.92 1.88r7 2.90 2.:'H 2.30 Z,17 2.01 2.00 1.95 1.91 1.87
28 2.89 2,SO 2.29 2,16 2.00 1.94 1.90 1.87:w 2.89 2.50 2.2M 2.1.5 1.99 I.V) 1.89 t.86
30 2.88 2.49 2.28 2.14 1.98 l.Y3 1.88 S.H:i 
40 2 ..... 2.44 2.23 2.09 2.00 1:93 1.87 1.83 1.79 

2.79 2,39 2.J8 2.04 1.9, 1.87 1.82 1.77 ],74
12" 2,75"" 2,13 1.90 1.>12I."" 1.77 1.72 1.68 

2.71 2.08 1.94 1.771.8' 1.72 1.67 1.63 

S€n',",'~~- From M. MIIJrrln.,1.0n .nd C, M. TIu'U'nplJOO. "'TiIblcs ur Pen:enillp f'lf>ints of thct InveTted Seta (F}-Dh,"'i~utiQn..•• BlollfelriJ.:4I. 1943.33,73-M. 
R9produc.,d by "verni••t<ln or lhu Dhun#;'(r{ka '1n.l\lleos. 
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TABLE VI Critical Values of t 

1'(,) 

I~a 

0 'a ,_.

,~. '.001'.o'lQ'.lU4f '. ­''''!H'J 
636.62318.31 

31..598 
63.6.5731.82112.7063.078 6.3141 

22.326 
12.9'24 

9.92.56.96.54.3031.886 2.9202 
10.213 

8.fi10 
.5.8414.5413.1822.3.531.6383 

7.1734.6043.7472.132 2.7764 1.533 
6.8695.8934.0323.3652.015 2 . .57~1.4765 
5.9595.2083.7073.1432.4471.440 1.9436 
5.4084.7853.4992.9982.36.51.8951.4157 
5.0414.5012.8962.3061.397 1.8608 
4.7814.2972.8212.2621.8339 1.383 
4.5874.1443.1692.7642.2281,372 1.81210 
4.4374.025 
4.3111 

3.1062.718.2.2011.7961.36311 
3.9303.05.52.6812.1791.78212 1.356 

4.2213.8.523.0122.fiSO2.l601.77113 1.3.50 
4.1403.7872.9772.6242.14.51.7611,34514 
4.0733.733 

3.6R6 
2.9472.6021.7.53).34115 

4.0152.9212 . .5831.74616 1.337 
3.646 3.9652.8982 • .5672.1101.74017 1.333 

3.9223.6102.8782 . .5522.1011.7341.33018 
3.8833.S792.8612.5392.0931.72919 1.328 
3.8503.5522.84.52.5281.72!5 2.0&620 1.32!5 
3.8193.!5272.8312 . .5182.0801.7211.323:u 
3.7922.819 3 . .50!52.5082.0741.7171.32122 
3.7672.807 3.48!52.5002.0691.7141.31923 
3~74S3.4672.7972.4922.0641.7111.31824 
3.72.53.4!502.7872.48!'i2~otiO1.7081.31625 
3.7073.4352.7792.4792.0!561.7061.31!526 
3.6903.4212.7712.4731.703 2.0!521.31427 
3.6743.408 


29 

2.467 2.7632.0481.70128 1.313 

3.6.593.3962.7!562.4622.04S1.6991.311 
3.6463.385 


40 


2.7!502.4571.697 2.0421.31030 
3.!5513.3072.7042.4231.684 2.0211.303 
3.4603.2322.6602.3902.0001.29660 1.""71 
3.3733.1tiO2.6172.3581.658 1.980120 1.289 
3.2913.0902.!5762.3261.64~ 1.9601.2~2 

$bUrf1f1.' ",1. Ullbl~ ,. ".pl·oduc~cJ """"Uh tba kind pcu-ml••lon Qt thu 'Truste'lS"IJ. of BiO,,,,.,nrlka froln E. S. p ••J'1Iion and 
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TABLE VII Critic",1 Values of x 2 

f(x~) 

~ X'
0 x~ 

Do......... OIl' Fruedom 
 x:t.... x~. x~N~"* x'­
.O(t()()393 .()(){)9821 .(HS790!{1 .0001571 .0039321 

.21072().0100251 .0506356 .1025872 .0201007 
.0717212 .114832 .21.579.5 .3.511146 ..58437!'i3 
.2069«)04 .297110 .484419 .710721 1.063623 

1.61{);:I1.411740 .55430U .831211 1.145476..is 
.87'20K$ 1.237347 2.20413.675727 1.63.539 

2.H33117 .98926.5 1.23!iKl43 1.689t17 2.16735 
1.344419 2.17973 3.489!'48 1.646482 2.73264 

4.168161.734926 2.700399 2.087912 3.32.511 
3.24697 4.865182.15585 3.9403010 2.!55821 

~.!i77792.60321 3.81575 4.!II74H111 3.05347 

= 6.3038U4.41)379 5.226(133.07382 3 . .570.56 
7.041!1103.56$03 $.00874 !5.8918613 4.10691 
7.7.N9S35.6287214 4.074""~ 4.66043 6 • .57063 
8.5467!'S6.26214 7.260944.""0094 .5.2293:5:IS 
9.31223$.14224 ti.90766 7.9616416 5.81221 

10.08528.67176~.69724 6.40776 7.56418~7 
10.86496.26481 7.01491 8.23075 9.3904618 
11.65098.90655 10.117019 6.84398 7.63273 
12A4269.59083 10.8."ID820 7.43386 8.26040 
13.23968.03366 10.28293 11..591321 8.89720 
14.04'1512.3380H..64272 9.54249 ~0.98232:> 
14.847913.090S10.19:567 11.688!59.2604223 

13.84t:t412.4011 1!5.6!5"79.8B623 10.856424 
16.473413.1197 14.611411.524010.S197:>5 
17.29191~.379113.843911.1C"()3 1:>.198126 
18.113816.1!H314.573311.8076 12.878627 
18,9.39215.3()7~ 16.927913.!564t::t12.461328 
19.767717.708316.047114.2!56513.121129 

l8,4926 20..599216,790M14.9!53530 13.7H""7 
29.050!ll21"».509324.433122.164340 20.70""5 
37.6~8634.764232.35742\1.706727.9907sO 
46.458943.187940.4M17(>0 35.~346 37.4R48 
$5.3290~1.73934t-C.75764$.441H43.275270 
64.277SntL.:191$~7.1~.32!'S3.!'\l4UO~1.172080 
73.2\11269.12606~.646661.7.541S9.l96390 
R2.:;\5Hl77.929574.2219(',7.~276 7U.064t-C100 
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