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Do not write your answers here. 

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

sheet according to the format shown as follows. 


1 (1) (2) 
2 (1) (2) 
3 (l) (2) 

(3) (4) 
4 (1) (2) 

(3) (4) 
5 (1) (2) 

~(3) (4) 
(1) (2) 
(3) (4) 

1. 	 (10%) An inspector working for a manufacturing company has a 98% chance of 
correctly identify defective items and have 1 % chance of incorrectly classifying a 
good item as defective. The company has evidence that its line produces 3% of 
nonconformance items. 
(1) (5%)Wbat is the probability that an item selected for inspections is classified 

as defective? 
(2) (5%)If an item selected at random is classified as no defective what is the 

probability that is indeed good? 

2. 	 (10%) Defects occur randomly over the surface of a semiconductor chip. However, 
only 80% ofdefects can be found by testing. A sample of 30 chips with one defect 
each is tested. Let X denote the number of chips in which the test finds a defect. 
Use a proper probability model to calculate the following probabilities 
(1) (5%) P(1SX S 29) 
(2) 	(5%)JVi-2aSXSp+2a) 

3. 	 (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 = 0.05. 
(4) (5%)decision and conclusion at alpha = 0.1. 
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4. (20%) The environmental Protection Agency (EPA) estimated that the 2011 Honda 
Civic automobile obtains a mean of35 miles per gallon (mpg) on the highway. 
However the company that manufactures the car claims that the EPA has 
underestimated the Civic's mileage. To support its assertion, the company selects 

, 25 model 2011 Civic cars and records the mileage. The following data resulted: 
x =37 mpg, s=5 mpg. 
(1). {5%)Write out the null and alternative hypothesis. 
(2). (5%)Write out test statistics. Give the test using alpha=0.05. 
(3). (5%)Calculate the p-value of the test. Find the smallest alpha value that we 
can reject the null hypothesis in (l). 
(4). {5%)Calculate the power of the test for the mean values of37, assuming s=5 
is a good estimate ofpopulation standard deviation. 

5. 	 (20%)The amount of catalyst (Xi) and the yield (Yi ) of a chemical experiment are 
analyzed using simple linear regression model: 
Yi=alphaO+alphal *xj+ei, i=I,2, ... ,27. 

where Yi is the response variable, Xi is the independent variable and ei is the 

random error term. 

Suppose corrected sum of squares of X (Sxx)=7, error sum of squares (SSE)=25 

and regression sum ofsquares (SSR)=21. 

(I) (5%)Write down the formula for SSE and SSR. 

(2) {5%)Give the least square estimate of alphal. 

(3) (5%)Give the F test statistic to test the significance of alpha 1 at the level of 


0.1. 
(4) (5%)Give the coefficient ofdetermination. Is the simple linear regression 

model good? 

6. 	 (20%) One important quality index of the clamp is the gap between two ends of 
the fastener. Their preferred target width is 5411 000 inches. An optical measuring 
device was to measure the gap during the process. The manufacturer sampled five 
finished clamps every 15 minutes throughout its 16 hours daily production 
schedule and optically measured the gap in 111000 inches. 

Time 1 2 3 4 5 Mean Range 
0: 15 54.2 54.1 53.9 54.0 53.8 54.00 0.4 
0:30 53.9 53.7 54.1 54.4 55.1 54.24 1.4 
0:45 54.0 55.2 53.1 55.9 54.5 54.54 2.8 
1:00 52.1 53.4 52.9 53.0 52.7 52.82 1.3 
1:15 53.0 51.9 52.6 53.4 51.7 52.52 1.7 
1 :30 54.2 55.0 54.0 53.8 53.6 54.12 1.4 
1:45 55.2 56.6 53.1 52.9 54.0 54.36 3.7 
2:00 53.3 57.2 54.5 51.6 54.3 54.18 5.6 
2:15 54.9 56.3 55.2 56.1 54.0 55.30 2.3 
2:30 55.7 53.1 52.9 56.3 55.4 54.68 3.4 
2:45.55.2 51.0 56.3 55.6 54.2. 54.46 5.3 
3:00 54.2 54.2 55.8 53.8 52.1 54.02 3.7 
3:15 55.7 57.5 55.4 54.0 53.1 55.14 4.4 
3:30 53.7 56.9 54.0 55.1 54.2 54.78 3.2 
3:45 54.1 53.9 54.0 54.6 54.8 54.28 0.9 
4:00 53.5 56.1 55.1 55.0 54.0 54.74 2.6 

http:alpha=0.05
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The total mean: m = 54.26, the range mean: r = 2.76. 

The manufacturer decided to use the formula (m-A2*r, m+A2*r) and (r*D3, r*D4) 

as the control limits (CL) ofX-bar control chart and R control chart. 


(1). (5%)Find the UCL and LCL for the X-bar control chart and R control chart. 

(2). (5%)ls the normal assumption of the measurements needed for the control charts? 

(3). (5%)Are the process in control? Why? 

(4). (5%)Can the control limits be used as the limits for the future observations? Why? 


TABLE VIII Percentage Points of the F·dlstrlbution. Ot - .10 

f{F) 

!'iUMEKATOR DEGREES OF FREEDOM._..., (\1 ::& 3 S::z " 
39.86 49•.50 33.59 55,831 51.24 58.20 

::& 8.53 9,00 9.16 9,24 9.29 9,33 
5,S43 5.46 5.39 5,34 5,;>1 5,28 

4 4.54 4.32 4.19 4,1I 4.05 4.01 
S 4.06 3,78 3,4(13.62 3,52 3.45 
(\ ),78 3,46 3.29 3.11 3,053.18 

3,597 3.26 2.963.01 2.l1S 2,83 
8 3.46 3.11 2.92 2.81 2.672.73 
\I 3.36 2,613.01 2.81 2.69 2SS

:Ill 10 3,29 2.92 2.73 2.61 2.52 2.46Q 
3.2~ 2.8<1 2.66co 11 2.54 2.45 2.39... U 3.18 2.81 2.61 2.48 2.39 2.33 
3.14! 13 2.76 2.56 2.43 2.35 2.28 ... 14 3.W 2.73 2.52 2.39 2.31 2.24 

Q '18 3.07 2.492.70 2.36 2.27 2.21 
16 3.05 2.462.67 2.33 2.2.4 2.18ii 17 3.03 2.442.64 2.31 2.22 2.15 

3.01 2.62 2.42 2.W2.29 2.13I!... 18 
2.99co 19 2.61 2.40 2.27 2.18 2.11 

10 2.97 2.59 2.38 2.25 2.16 2.09'" :n ,t915 2.57 2.36 2.23 2.14 2.08~ 
i 

r.z 2.95 2.56 2.35 2.22 2.062.13 
23 2,94 Z.55 2.34 2.21 2.11 2.05 I 

Q 24 2,93 2.332.54 2.19 2.10 2.04 
2S 2.92 2.53 2.32 2.18 2.09 2.112~ 26 2.91 2.52 2.31 2.17 2.08 Z.OI 
27 2.90 2.51 2.30 2.17 2.002.07 

2.8928 2.50 2.29 2.002.16 2.06
%, 2.89 2.50 2.28 1.992.062.15 

2.8830 2,OS 1.9O!2.49 2.28 2.14 

441 2,002.84 1.932.44 2.23 2.09 
641 2.79 2.04 1.95 1.872.182.39 

1.1>9 1.821.90120 2.75 2.35 2.13 
x 1.94 lJlS2.71 2.08 1.772.30 

7 

58.91 
9.35 
5.27 
3.98 
3.37 
3.01 
2.78 
2.62 
2.51 
2.41 
2.34 
2.28 
2.23 
2.19 
2:16 
2.\3 
2.10 
2.08 
2.06 
2.04 
2.02 
2.01 
1.99 
1.98 
1.97 
1.96 
1.9~ 

1.94 
1.93 
1.93 

1.87 
1.82 
1.77 
1.72 

8 

59.44 
9,37 
S.25 
3.95 
3,34 
2.98 
:/'.75 
2.59 
2.47 
2.38 
2.30 
2.24 
2.20 
2.15 
2.12 
2m 
2.06 
2.04 
2.02 
2.00 
1.98 
1.97 
1.95 
1.94 
1.93 
1.92 
1.91 
1.90 
1.89 
1.88 

1.83 
1.77 
1.72 
1.67 

g 

59.st; 
9.38 
5.24 
3,94 
3.32 
2.96 
2.72 
2.56 
2.44 
2.35 
2.27 
2.21 
2.16 
2.12 
:z..09 
2.06 
2.03 
2.00 
1.98 
1.96 
1.95 
1.93 
1.92 
1.91 
1.89 
1.88 
1.87 
1.87 
1.86 
1.85 

1.79 
1.74 
1.68 
1.63 

~~~.. ..ScAlrcr: Fronl M. Men-tnaton and C.M. rnompson. Ubt-at' Percentage POl1UIl o( the Jnv.rtod Beta (F)-DillltnbuUon. B{Qt'nn"IuI. 1943.33,73-88• 
Reproduced by permL••1clQ Qf the BiomllU11r.:. Trullltces. 

TABLE XII Control Chart. Const.ant:s 
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~ 
4 
5 
<i 
7 
Ii 

In 
<) 

11 
I~ 

13 
"14 
1.5 
16 
1.7 
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'.9 
20 
21 
22 
23 
,<\4 
25 

c(. r.J~
--'---" 

f .HH:4 J I . J 2~ .H~~i .000 ~i.2(l7 

I ,o~~~':\ 1.69'::; .1'<1<8 .o(to 2.~74 
.7:!9 
• '577 

2.059 
'2 .~"l:?6 

~8HU 

.~~. ~ooo 

.OO() 
2.2H2 
;2.1.14 

JlM~~ ;!":~l,::;\,, .84~ .000 ;;LOU4 
.-4.) 9" 2:1D~i. .M:\,1: .07'" 1.924 
,::\,7.:.\ .l.H,1'7 .H20 .1~t.) 1.864 
.':"_"7 2,~70 .MljS 1fi•.l 1.,...6 
.:'OB ."',U7~ .7~)7 ,2'23 to""77 
.2H~ ~\, t 7:~ .7x7 .256 .1,7..1.4 
.26(, ~~.2:5H: .77H .2H.':t, 1.717 
. .;.~~19 ~\ ..3:1(i .770 .-:U)7 1.{~9.3 

.~J:\:-; ~\.407 .""f~~ .:i2H '~672 
,22;\ ;'\.47"2 ~1:5~ .3"1-7 L6~':J 

.2j,2 ~.5:.:\Z .74'.> .':~6~ l~6.37 

.20D~ ::',~8H: .743 .376 1.<>22 
,1.':>4 ~'.64() .7.'\K -:.:\~I 1 ,60S 

JH7 3. (H'i9 . 7~J:l .40:\ 1.;'I;~7 

· l,lin ~"\. ·7,~~~ ,729 .4 1:5 1.58~ 
.17:' ."\,"178 ,724 .42!'S 1 .'!'i7~"5 
.167 3.t·n~ .720 .434 1.~t'6 
· 16~ 2~,H:SH: .714'1: ,443 t.!=i.'S? 
.J57 .:l.tiOS .7,12 .'~:51 1.:'148 
• I :"i ..."\ ~"\.V:\, •?(J9 ~4,:o;;Q 1.541 

o-cc·o"C"'-O··c- "·-,··c --  ;;;':'--:i;;;::J;;::;;t.;;I:,;;;-;'I;/j;·~:;;-;;;~;r<::,~;i;:;;/( ·,,;;·;·:;·:~;;t;;:;;~ pi~-I-j~~-~i;;·iPT;i.7~' ~~,~ -_.._"--. 
I :l4 .. ·· f ;'6. 1 ~.t7l·} 
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TABLE VI Critical Values of t 

f(t) 

I~ 
0 t a 

t._t ..... I.OU1,.... l.otOI.OM I.on 

3111.31 636.62 
2 

63.6571 31.8216.314 12.7063.078 
22.326 31.5911 

3 
9.9252.920 4.303 6.9651.1I1!6 

10.213 12.924 
4 

5.1!414.5411.638 2.353 3.182 
8.610 

5 
7.1734.6042.776 3.7471.533 2.132 

6.869 
6 

4.032 5.8931.476 2.571 3.3652.015 
5.959 

7 
3.700 5.2082.447 3.1431.440 1.943 

5.4083.499 4.7852.365 2.9981.415 1.895 
5.041 

9 
3.355 4.5012.8962.306II 1.397 1.860 

4.781 
10 

3.250 4.2972.8212.2621.383 1.833 
4.5117 

11 
3.169 4.1442.2211 2.7641.8121.372 

4.437 
12 

3.106 4.0252.7182.2011.363 1.796 
4.3183.055 3.9302.179 2.6811.356 1.7112 

3.852 4.221 
14 

2.650 3.012U 1.350 1.771 2.160 
4.140 

15 
2.977 3.7872.145 2.6241.7611.345 
2.947 4.073 

16 
3.7332.131 2.6021.7531.341 

2.921 4.015 
17 

3.61162.120 2.51131.337 1.746 
3.965 

18 
2.898 3.6462.110 2.S671.333 1.740 

3.9222.878 3.6102.101 2.5521.330 1.734 
2.861 3.8833.57919 2.093 2.5391.328 1.729 

3.850 
2J 
;ro 2.845 3.5522.086 2.5281.7251.325 

2.831 3.527 3.819 
22 

2.0M 2.5181.7211.323 
2.819 3.505 3.792 

Z3 
2.074 2.50111.7171.321 

3.767 
24 

2.807 3.4852.5001.714 2.0691.319 
3.74S2.797 3.4672.4922.0641.318 1.711 

2.787 3.4S0 3.7252.060 2.48S25 1.316 1.708 
3.707 

27 
2.779 3.4352.47926 1.706 2.0561.315 
2.771 3.421 3.690 

28 
1.314 1.703 2.052 2.473 

3.6742.763 3.4082.048 2.4671.313 1.701 
3.659 

30 
3.3962.045 2.75629 2.4621.311 1.699 

3.6462.750 3.3852.042 2.4571.:no 1.697 
2.704 3.551 

60 
3.30740 2.021 2.4231.303 1.684 

3.460 
120 

3.2322.000 2.390 2.6601.296 1.671 
3.373 

1.2112 1.645 
2.617 3.1601.289 1.6511 1.980 2.3511 

3.291 

SOI4~" T'h\!tlebte 1& reproduced with the kind per.nhlsion .of the TCUlitees of BiQmett"tk9: fTom E. S. PeanQn ana 

2.5762.326 3.0901.960 

H. O. HarU.Y' (ad..). The Blo"u~t,.ikt:l robins fen' Statl:rllcJa".v. Vol. t. 3d ed .• Biometri'k.a~ 1966. 

TABLE VII Critical Values of X 2 

f('x,') 

~ x,'
0 X~ 

boar.._ ur ....eedolD x~. x3 x~.. x:l... X:'~ 

1 .OOOO.:~93 .0001571 .0009621 .0039321 .()IS790~ 
2 .0100251 .0201007 .0,506356 .102,587 .210720 
3 .0717212 .114832 .21579.5 .351846 .!S8437~ 
4 .206990 .297110 .484419 .710721 1.063623 
5 .411740 .554300 .831211 1.145476 1.61031 
6 .675727 .8720805 1.237347 1.63539 2.20413 
7 ,989265 1.2.39043 1.6K9S7 2.16735 2.~3311 
8 1.344419 1.646482 2.17973 2.73264 3AS9!54 
9 

10.. 1.734926 
2.15585 
2.6()321 

2.087912 
2.55821 
3.05347 

2.70039 
3.2469'7 
3.81575 

3.32.511 
3.94030 
4.574.Ml 

4.16816 
4.86S111 
5.57779 

1.2 3.07.382 3.570.56 4,4()379 5.22603 6.303YU 
13 3.56503 4.10691 ".00874 S.t!9186 7.0415U 
14 4.074611 4.66043 5.62872 6.57063 7.7KY53 
15 4.60094 5.22935 6.26214 7.26094 K.S4675 
:16 5.14224 5.81221 6.90766 7.96164 9.3\223 
17 5.69'724 6.40776 7.56418 8.67176 10~08.s2 .... 6_26481 7.014'111 8.23075 9.39046 10.8649 
19 6.84398 7.63273 8.90655 10.1170 11.6509 
20 7~43386 8.2604U 9 . .590H-' 10.8:;08 12.4426 
21 8.03366 8.89720 10.28293 I t.!J913 13.2396 
22 B.64272 9.!!i4249 10.9823 12.3380 14.04L5 
2.3 9.26042 10.19567 l1.tiS;!5 13.0905 14.8479 
24 9.8R623 10.8564 12.4011 13.8484 15.6587 
25 1(J.!S197 11.5240 13.1197 14.6114 16.4734 
26 11.1603 12.19H1 13.843'1 1~.3791 17.2919 
2'T 11.8076 12.H7M6 14.5733 16.15 L'l 18.1138 
28 12.4613 13.:5648 t5.3079 16.9279 18.93'12 
29 
30- 13.1211 

13.7Mb7 
14.256:5 
14.953:5 

16.0471 
16.790H 

17.7083 
18.4926 

19.7677 
20.:5992 

.... 20.706!'1i 
27.9907 

22.1643 
29.7067 

24.4331 
32.3.574 

26.:5093 
34.7642 

29.0505 
37.6H86 

60 35.5346, 37.4848 40.4H17 43.1879 46.4:'SH9 
7() 43.2752 4:5.4418 4K7.576 31.7::193 5!S.3290 
"0 51.1720 53.5400 :57.1.:'\32 60.3915 64.277g 
90 S9.1963 6'.7541 65.6466 69.1260 73.2912 

1_ £.7.3276 70.0648 74,2219 77.9295 H2.3!H:41 
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