EECS 461 Short Quiz #3
Probability and Statistics
April 24, 2008 Key

Name:

Closed Book and Closed Notes: Show all work. Provide numerical answers as four-place demimals.

1. (40 %) Independent samples of a random variable X are taken. The sample mean is X = 25.5 and the true variance
is known to be o2 = 16. Consider the following two-sided hypothesis test at the 5% level of significance:

H() e 24,
H,: p+#24.
(a) For n = 20, determine the p-value and state on the basis of this p-value whether you accept or reject the null
hypothesis Hp.

(b) For n = 30, determine the p-value and state on the basis of this p-value whether you accept or reject the null
hypothesis Hp.

(c) Using p-value calculations, find the maximum value of n for which you accept the null hypothesis Hp.-

Betomse e -"\\[P}H-.QS‘LG fesls  Ha Pean, angl -I/Luv varaw T 3 I<'ywu,\'
el b stathe. Basd o Hhe aboe deda, W obgac dhevalie

(ASEe -}-’L\L n
X 255-240 — 3
%V “'&7\]% = t./ W 8 u/;?
{(=)
/ Areo.
7
oo %
obsevud, valna

RPN
30

Eécamst, 'H\u '/\\'PO%L&SLS l~3 J-W‘O'S;ﬂl‘cp P= QXArQO\"

(0&) n= éo Z== ‘%\/;g: lé:}q— A\’&o\ 0.0%6 +Lb calenlator

Aveen = —- - (03 0.4515 + 0.1.0. 0535)2 0. 0%8 ’
p- axhun [ 0-0%3E)

no-t Sl%mﬁmr&— QunﬂL\ kL VQJ%“’ =7 ACCF(D+ ‘Ho

'I'o\ua_, 44 V\'tcfpola:h‘uh

1

30 Z”?’\E’g= 2.0540 Aree.= 0.01999

Avco > L= (0.6-0.479% + 0.4 —0-%’03)1: 0.02.00)

P; QXAYlo\ - OOL{OO

(c) AS mﬂ as owr obserwd val of 2 s less +h o Zoyg we will mca’pﬂ" He

2
“m < _ g Z‘ - — ’ ﬁs-ciﬁé P C-Glch(a;“ﬂr“
% Zopps = N< = Zo0.025 Ooz{E@ e Fable

n< 2%.32
Nn=2% 15 Moximu ‘(:)t’ QCC()(.;-}~ I

(k) n




2. (30 %) A research engineer for a tire manufacturer is investigating tire life for a new rubber compound and has built
16 tires and tested them to end-of-life in a road test. The sample mean is X = 60139.7 kilometers and the sample

standard deviation is s = 3645.94 kilometers.

(a) Can you conclude, using o = 0.05, that the standard deviation of tire life is less than 4000 kilometers? State

any necessary assumptions about the underlying distribution of the data
(0\5 (b) Find the p-value for tI:le test in part (a). ’X + v 'Ho = (L{ODO) A):S:Mb sw'p:ks "
. H\l{)oJrl«,s\s dest inveluts variemer , ugt s Ha: @ <(‘10"°) e
'(2(9() £ Xis tue ebstrve e varidla
K = (- IBLS _ 15 (3e95.a9) = 124621
T (oo )* .

'X;isjt;.qs our dbstvatun = 129621 —l:armmlo&{v\f) dhe KMS‘MV\ w derms MC o w*‘@r/{evxr& rdecve |

= Z.26] « fable P( e ﬁi‘._‘;_éz)

= 726099 ¢ celelhr \,'Eﬁfi/______, 7 (n-)st

ol for e = T < x\;) A5
by T - a3 A mqf 45“ kPt of ow oLstQ‘ (L,m) < i (3645, 94)
Volow oF 'X.; =12.462) («H\\s 15 oo owa-sided hypothesss s .26

so we do pat dode the caau) The tebleis re cgoooQ 16000000 < ZFH61000

her | btcawe P 'S IW.I-» P=0.3562 « cnledibr,

Recanye p >t

-, Xy denote a random sample from a population having mean u and variance 0. Consider

3. (30 %) Let X1, Xa, -
the following estimators of i = Xt Xe ? = X7’ and fio = W

(2) What is the expected value of 17

(b) What is the expected value of fip?

(c) What is the variance of (1?7

(d) What is the variance of 57

(e) Which estimator is “better”? In what sense is it better”
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Standard Normal Distribution

The entries in this table give the Problem (<)
areas under the standard normal Zoos = 196
curve from 0 to z.

z .00 01 02 03 04 05 06\ 07 08 09
.0000 .0040 .0080 0120 0160 0199 0239 0279 0319 0359
0398 0438 0478 0517 0557 0596 0636 0675 0714 0753
0793 0832. 0871 0910 0948 0987 .1026 .1064 1103 1141
1179 1217 1255 .1293 .1331 .1368 .1406 .1443 .1480 1517
1554 .1591 .1628 .1664 .1700 1736 1772 .1808 1844 .1879
1915 .1950 .1985 2019 2054 2088 2123 2157 2190 2224
2257 2291 2324 2357 . 2389 2422 2454 2486 2517 2549
2580 2611 2642 2673 2704 2734 2764 2794 2823 2852
2881 2910 2939 2967 2995 3023 3051 3078 3106 3133
3159 3186 3212 3238 3264 3289 3315 3340 3365 3389
3413 3438 3461 3485 3508 3531 3554 3577 3599 3621
3643 3665 3686 3708 3729 3749 3770 3790 3810 3830
3849 3869 3888 3907 3925 3944 3962 3980 3997 4015
4032 4049 A066 4082, 4099 4115 | 4131 4147 4162 ALTT
A192 4207 4222 4236 4251 4265 4279 . . 4319
4332 4345 A357 4370 4382 4394 4406 4418 1%53%4429 4441
4452 4463 4474 4484 4495 4505 4515 [4525 4535\ 4545
4554 4564 4573 4582 4591 4599 4608 4616 4625 4633
4641 A649 4656 4664 A6T1 4678 \;.4686 4693 74699 - 4706
A713 4719 AT26 4732 4738 - AT44 4750 4756 4761 4767
4772 AT78 A783 4788 4793 (4798 4303 | 4808 4812 4817
4821 4826 4830 4834 A838 4842 | 4846 4850 4854 4857
4861 AB64 4368 4871 A875 4878 5,4 4881 4884 4887 4890
4893 4896 4898 4901 4904 4906 4909 4911 4913 4916
4918 4920 4922 4925 4927 4929 4931 4932 4934 4936
4938 4940 4941 4943 4945 4946 4948 4949 4951 4952
4953 4955 4956 4957 4959 4960 4961 4962 4963 4964
4965 4966 A967 4968 A969 4970 4971 4972 A973 4974
4974 A975 4976 4977 4977 4978 4979 4979 4980 4981
4981 4982 4982 4983 4984 4984 4985 4985 4986 4986
4987 4987 4987 4988 4988 4989 4989 4989 4990 4990
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The ¢ Distribution Table

1
Protlism 2

The entries in the table give the critical values
of # for the specified number of degrees .E%
of freedom and areas in the right tail. T Sl
Area in the Right Tall under the ¢ Distribution Curve
df 10 05 025 b1 005 001
1 3.078 6.314 12.706 31.821 63.657 318.309
2 1.886 2920 4303 6.965 9.925 . = 22327
3 1.638 2.353 3.182 4.541 5.841 10,215
4 1.533 2.132 2776 3.747 4,604 7.173
5 1.476 2,015 2,571 3.365 4,032 5.893
6 1.440 1.943 2447 3.143 3.707 5.208
7 1415 1.895 2.365 2.998 3.499 4,785
8 1.397 1.860 2306 2.896 3.355 4.501
9 1.383 1.833 2.262 2.821 3.250 4297
10 1372 1.812 2228 2.764 3.169 4.144
11 1.363 1.796 2,201 2718 3.106 4.025
12 1.356 1.782 2179 2.681 3.055 3.930
13 1.350 1in 2,160 2.650 3,012 3.852
14 1.345 1.761 2.145 2.624 2977 3.787
15 1.341 1.753 2.131 2,602 2,947 3.733
Chi-Squared Distribution Table
The entries in this table give
the critical values of x? for the
specified number of degrees of freedom
and areas in the right tail.
Area in the Right Tail under the Chi-square Distribution Curve
df .995 990 975 Jose]  mo0 . 100 .050 025 010 005
1 0.000 0000 0001 0.004 0016 2.706 3.841 5024  6.635 7.879
2 0.010 0.020 0.051 0.103 0.211 4.605 5.991 7.378 9.210 10.597
3 0.072 0.115 0.216 0.352 0.584 6.251 7.815 9.348 11.345 12.838
4 0.207 0.297 0.484 0.711 1.064 7.779 9.488 11.143 13.277 14.860
5 0.412 0.554 0.831 1.145 1.610 9.236 11.070 . 12.833 15.086 16.750
6 0.676 0.872 1.237 1.635 2204 10.645 12.592 14.449 16.812 18.548
7 0.989 1.239 1.690 2.167 2.833 12.017 14.067 16.013 18.475 20.278
8 1.344 1.646 2.180 2,733 3.490 13.362 15.507 17.535 20.090 21.955
9 1.735 2.088 2.700 3325 4.168 14.684 16.919 19.023 21.666 23.589
10 2,156 2.558 3.247 3.940 4.865 15.987 18.307 20.483 23.209 25.188
3 2.603 3.053 3.816 4.575 5.578 17.275 19.675 21.920 24.725 26,757
12 3.074 3.571 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.300
13 3.565 4.107 5.009 5.892 7.042 . 19.812 22.362 24.736. 27.688 29.819
14 4,075 4.660 5.629 6.571 7.790 21.064 23.685 26.119 29.141 31.319
[15)| 4e01 5.229 6.262 8.547 22.307 24.996 27.488 30.578 32.801




