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Testing hypotheses.

1. Binomial p, Hy: {p = 0.1}. A sample of n = 30 items is selected from produc-
tion. Let X denote the number defective in the sample.
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a. Determine H, for the types of tests ve have been discussing. What property

makes your choice the corgect one?
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b. Determine the probability of type I error & from the plot.
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¢. If we were to increase n to 120, for the same @, how much steeper would the plot
be (compare plots at their respective steepest points)?
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d. Which action, reject Hy, or fail to reject Hy, is taken by the above test if the num- /
ber of defectives in a sample of 30 is 6. ;
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e. Determine the probability of type II error 8(0.3) from the table.
n=30 Cumulative Binomial

X= S) p-_%—*;,o?GS‘?‘{@ x p=01 p=02  p=03
0  0.0423912 0.00123794 0.0000225393

e — 1 0.183695 0.0105225 0.000312331

o 2 0.411351 0.044179 0.00211318

/5( 2)= 0765944 \ 3 0.647439  0.122711  0.00931657
VRN 4 0.824505 0.255233  0,0301549

) e 5 0.92681  0.427512  0.0765948
ST 6 0.974173 0.60697 0.159523
ot mﬂ ﬁ(P) 15 the 7 0.992216 0.760791  0.281377

Note That v 10 NOT 8 0.99798  0.871349  0.431518
probabiVty thal you 0 9 0.999546 0.938913  0.588809
ot and chould have @ 10 0,999911 0.974384  0.73037
gy  vuctoce oC the 11 0.999985 0.990507  0.840678
/“ P(rtﬁf&—‘f)} “fle. 11w this 12 0.999998 0.996889  0.91553
Cumalakeve bnomqial hes-thi 13 1. 0.999098  0.959947
acSCW“J""@Q {ovr . 14 1. 0.999763  0.983063
Loom ket pnf;a[ﬁfm? 15 1. 0.999948  0.99363

e ask the quesrer, l16 1. 0.99999  0.997875
Hhat we Gl torejedt, thatis X265, [17 1. 0.999998  0.999374
hen P"'gu wd the HUQ {t[@ is 1. 1. 0.999838
1. 1. 0.999963

w5 e)aqcﬂ;r"i'éat He prol. Hst |20 1. 1. 0.999993
2 =% |21 1. 1. 0.999999

XES, pers 22 1. 1. 1.

t-test with o- known

2. A random sample of items is selected from production. Each item is scored x =
1c'lnucf;ility. The plots below are from tests with two different n and the same .
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a. By inspection of the plots determine
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b. (3 pts) Complete the form of the tf;st stat:stlc for n = 100 and o = 20,

*’? & Jc 4o
| ,x(x) Joph this e 8
reject Hy if 20/ (J 05 ) | /
LR (linear regression) @
- 3. Data
X y x? ¥ Xy
0 0 0 0 0
3 0 9 0 0
3 6 9 36 18
tot 6 6 18 36 18
avg 2 2 6 12 6

—

o

a. Calculate the sample sd s[x]. Do not reduce. X =2

_ Y
3(/@;,(121@_ SRS Y
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“~
'b. Calculate the n-divisor (i.e. "plug-in" ¢f "method of moments") estimator &, of Ty

Do not reduce your answer. / |
ey - JT = I
¥

c. Calculate the correlation r[x,y]. Reduce your answer.,

—  — o7 =
XY ~XY . 6-22 2 7 *
; TN T e2n T”@ 0y =7y
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d. What fraction of F -y© 18 explamed by regression of y on x?

Yz—( ) =4 1o Loetirm o5 Var V GK/o(a:‘mJ A)’ Vfﬁ on X

e. What is the numerical value of r[2x-9, 4y+11]? No calculation required.
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f. What is the numerical value of 1|3, y]? .No calculation required.
Arl= 1kl
\\r[f } 7] het ?;ﬁa "

g. Calculate the slope of regression £; of y on x. Reduce your answer.

S(GPC’ r- 2:,\: Zr é __m

k. Plot the regression line in the grid.
Yy
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1. Determine the fitted value y for data point (3, 6) and also indicate it in the above
plot. Don't neglect to show your method.
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4. For (x,y) data Q |
T 1{5 TS T
X y x? y? Xy
0 0 0 0 0
3 0 9 0 0
3 6 9 36 i8
tot 6 6 18 36 18
avg 2 2 6 12 6

a. Determine the design matrix (call it xx), and vector y, of a matrix re—formulanon of
LR of yon x.

7 0 0 8)

design xx vector y
10 0 .
b. PseudoInverse[xx] = 1 1 1 |- Determine S, f. / |
"3 6 6 | |
A
Wod.y=frowweree ) o\ [E) 1

coxiend” (1)
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¢. Determine fitted values 3 by feeding Sy, 1 from (b) into xx. See that they agree

with what you get by eye. 0:=n=3
60::3 —2 ‘2; ond thy e b
« Otl373:7, tme a2 FIEH&;Q

d. Calculate s[resid]® from the residuals determined by eye and reduce.

e. Inverse[Transpose[xx].xx] 2= 2L slresid]® = (

t-based Cl.fereach.of-Bg, By
@ lﬁb o,ZSJVW(E") = (112706 F

@T ozgm = | ¢ }2706 f- \

18

g ~36 ) . Use this to determine 95%

Data and design
5.
hardness temp
yi 1 x; xy
63 1 138 29
37 1 104 16
46 1 157 23
77 17 175 52 9
52 1 128 36 Lt
41 1 147 28 '\'\\J
63 1 159 51 /@\

ﬁ {3.61, -0.07, 0.79}. Estimate the mean response E Y for inputs temp = 3, hard—
ness = 14. Do not reduce. Estimate must asbame [ ¢, =0;

vnder ths aesvsmp-ﬂom
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| Table A5 Critical Values for t Distributions

t, density curve

Shaded area =«

o —-————

la,

120

y \ Jd0 05 025 01 A5 Aol 005
1 3.078 6.314 12,706 31.821 63.657 318.31 636.62
2 1.386 2.920 4.303 16.965 9.925 22.326 31.598
3. 1.638 2.353 . 3.182 4.541 5.841 10.213 12.924
4 1.533 2.132 2776 3.747 4.604 1173 8.610
5 1476 2.015 2.571 3.365 4.032 5.893 6.869
6 1440 1.943 2447 3.143 3.9067 5.208 5.959
7 1.415 1895 2.365 2998 3.499 4.785 5.408
8 1.397 1.860 2.306 2.896 3.355 4.501 5.041
9 1383 1.833 2.262 2.821 3.250 4.297 4.781

1.372 1.812 2.228 2.764 3.169 4.144 4.587
1.363 1.796 2.201 2718 3.106 4.025 4.437
1.356 1.782 2.179 2.681 3.055 3.930 4318
1.350 1971 2.160 2.650 3.012 3.852 4221
1.345 1.761 2.145 2.624 2.977 3.787 4.140
1.341 1.753 2.131 2.602 2.947 3.733 4.073
1337 1.746 2.120 2.583 2.921 3,686 4.015
1.333 1.740 2110 2.567 2.898 3.646 3.965
1.330 1734 2,101 2.552 2.878 3.610 3922

19 1.328 1729 2.093 2539 2.861 3.579 3.883

20 i.325 1.725 2.086 2.528 2.845 3.552 3.850

21 1.323 1721 2.080 2.518 2.831 3.527 3.81%

22 1321 1.717 2.074 2.508 2.819 3.505 3.792

23 1.31% 1.714 2.069 2.500 2.807 3.485 3.767

24 1.318 1.711 2.064 2492 2797 3.467 3.745

25 1.316 1.708 2.060 2.485 2.7817 3.450 3.725

26 1315 1706 2.056 2479 2779 3.435 3.707

27 i.314 1.703 2.052 2473 271 3.421 3.690

28 1.313 1.701 2.048 2467 2.763 3.408 3.674

29 1.311 1.699 2045 2.462 2756 3.3%6 3.659

30 1.310 1.697 2.042 2457 2.750 3.385 3.646

32 1.309 1.694 2.037 2.449 27138 3.365 3.622

34 1.307 1.691 2.032 2441 2728 3.348 3.601

36 1.306 1.688 2.028 2434 2719 3.333 3.582

38 1.304 1.686 2.024 2429 2712 3.319 3.566

40 1.303 1.634 2.021 2423 2.704 3.307 3.551

50 1.299 1.676 2.009 2403 2.678 3.262 3.496

60 1.266 1.671 2.000 2.390 2.660 3.232 3.460

1.289 1.658 1.980 2.358 2.617 3.160 3.373
oo 1.282 1.645 1.960 2326 2576 .3.090 3.291
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Table A.3  Standard Normal Curve Areas _ D) =PEZ=z)
Standard normal density function

z 00 o1 02 03 04 05 06 07 08 09

—34 0003 0003 .0003 0003 0003 0003 0003 0003 0003 0002

-33 0005 L0005 0005 0004 0004 0004 0004 0004 0004 0003

32 0007 0007 0006 0006 0006 0006 0006 0005 L0005 0005

-3.1 0010 0009 0009 L0009 .0008 0008 0008 0008 0007 0007

-3.0 0013 0013 0013 0012 0012 0011 0011 0011 0010 0010

~2.9 0019 0018 0017 0017 0016 0016 0015 0015 0014 0014

—28 | 0026 0025 0024 0023 0023 0022 0021 0021 0020 0019

~2.7 0035 0034 0033 0032 0031 .0030 0029 0028 0027 0026

26 0047 0045 0044 0043 0041 0040 0039 L0038 0037 0036

~2.5 0062 0060 0059 0057 0055 0054 0052 0051 0049 0038

2.4 0082 L0080 0078 0075 0073 0071 0069 0068 0066 0064

-23 0107 0104 0102 .0099 L0096 .0094 0091 0089 0087 0084

—22 | 0139 0136 0132 0129 0125 0122 0119 0116 0113 0110

2.1 0179 0174 0170 0166 0162 0158 0154 0150 0146 0143

20 0228 0222 0217 0212 0207 0202 0197 0192 0188 0183 3

—19 . | 0287 0281 0274 0268 0262 0256 0250 0244 0239 0233 2

-138 0359 0352 0344 0336 0329 0322 0314 0307 0301 0294 :

-1.7 0446 0436 0427 0418 0409 0401 0392 0384 0375 0367.

-16 0548 0537 0526 0516 0505 0495 0485 0475 0465 0455 ;

—1.5 0668 0655 0643 0630 0618 0606 0594 0582 0571 0559 |

~14 0808 0793 0778 0764 0749 0735 0722 0708 0694 0681 ;
- —13 0968 0951 0934 0918 0901 0885 0869 0853 0838 0823 :
S —12 1151 1131 1112 .1093 1075 1056 1038 .1020 .1003 0985

-1.1 1357 1335 1314 1292 127 1251 1230 1210 1190 1170

-1.0 1587 1562 1539 1515 1492 .1469 1446 1423 1401 1379

—09 1841 1814 1788 1762 1736 1711 1685 1660 1635 1611

—038 2119 2090 2061 2033 2005 1977 1949 1922 .1894 1867

-0 2420 2389 2358 2327 2296 2266 2236 2206 2177 2148

—06 2743 2709 2676 2643 2611 2578 2546 2514 2483 2451

-0.5 3085 3050 3015 2981 2946 2912 2877 2843 2810 2776

~04 3446 3409 3372 3336 3300 3264 3228 3192 3156 3121

—-03 3821 3783 3745 3707 3669 3632 3594 3557 3520 3482

~02 4207 4168 4129 4090 4052 4013 3974 3936 3897 3859

-0.1 4602 A562 4522 4483 4443 A404- A364 A325 4286 A247

—0.0 5000 A960 4920 4880 4840 A801 4761 A721 A681 A641

{continued)




Table A.3 Standard Normal Curve Areas (éont.) '

P2y =PZ=2)

21

z 00 .01 02 03 04 .05 A6 b7 08 .09
0.0 5000 5040 3080 5120 5160 - 5159 5239 3279 5319 5359
0.1 5398 5438 5478 5517 5557 .5596 5636 5675 5714 5753

.02 .5793 .5832 5871 5910 5948 5987 6026 6064 .6103 6141
0.3 6179 6217 6255 6293 .6331 6368 6406 6443 6480 6517
04 .6554 .6591 6628 6664 - 6700 6736 6772 .6808 6844 6879
0.5 6915 6950 .6985 7019 .7054 7088 7123 157 7190 1224
0.6 1257 7291 7324 1357 7389 7422 7454 7486 517 1549
0.7 71580 7611 7642 7673 104 ©7734 T764 1794 7823 7852

- 08 .7881 7910 7939 1967 1995 8023 .8051 .8078 8106 8133
0.9 8159 8186 8212 8238 .8264 .8289 8315 -3340 .8365 .8389
1.0 .8413 3438 8461 .8485 .8508 .8531 8554 8577 .8599 .8621
1.1 -.8643 8065 .8686 .8708 8729 8749 8770 8790 8810 .8830
12 8849 .8869 8888 .8907 .8925 8944 8962 .8980 .8997 9015
1.3 8032 9049 .9066 9082 5099 115 9134 9147 9162 9177
14 9192 9207 9222 9236 9251 9265 9278 9292 9306 9319
1.5 - .9332 9345 9357 9370 9382 9394 9406 9418 9429 9441
1.6 9452 9463 9474 9484 94985 9505 9515 9525 9535 9545

1.7 9554 9564 9573 9582 9591 9599 9608 9616 9625 9633
1.8 9641 9649 96356 9664 9671 9678 9686 9693 9699 9706
1.9 9713 9719 9726 9732 9738 9744 9750 9756 9761 9767
2.0 9772 9778 9783 9788 9793 9798 9803 9808 9812 9817

9821 9826 9830 9834 9838 9842 9846 9850 9854 9857
22 .9861 9864 9868 9871 9875 9878 9881 9884 9887 9890
23 9893 0896 9898 .9901 .9904 9906 - 9909 9911 9913 9916
24 9918 9920 9922 9925 9927 -.9929 9931 9932 9934 . 9936
25 9938 89940 9941 9943 9945 9946 0948 .9949 9951 9952
26 9953 0955 0956 .9957 9959 9960 9961 9962 .9963 9964
2.7 .9965 9966 9967 9968 9969 9970 9971 9972 9973 0974
2.8 9974 9975 9976 9977 9977 9978 9979 9979, 9980 9981
2.9 9931 9982 9982 9983 9984 9984 9985 9985 9986 5986
3.0 9987 0987 9087 .9988 9988 9989 . - 9989 9989 9990 5990

- 31 9990 9991 9991 .9991 .9992 9962 9992 5992 .9993 5993
32 9993 9993 9994 9994 .9994 -.9994 9594 9995 9995 9995
33 . 9995 9995 9995 .9996 9996 9996 9996 9996 9996 5997
3.4 8997 29997 9997 9997 9997 9997 09997 9997 9997 5998







