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""f1ID:fik~1:1 ' 3z:t1!N~-~JTW4!-f-3f1fO*lli8~&~~fflI~~n ' ~~ ffl-F15(Chi-sC]tlare)-~~;E 
'['1lJU~'iJO*i§t8~&Jm;;:fikB:ff~ro? (a = 0.05 ) ( 10 7t ) 

~~~03Ki@: 65 80 
/f'%wx~qtlli 40 60 

&Xt~:xE!l1lZSly~~~7t;fJT8~1f1~~ Ho : /-11 =/-12 =fl3 ,;g: ANOVA 7};fJT~Z§~7t*6~~D~ 

I.	 ~jlff:E~~*i£..tfl~ltt;- ANOVA ~ '. , ill!.7t~J1t-:~H~ • (8 7t) 
2.	 gNg{;J1:t-~f~Z~~gg- ..t~Z:fP1~~fF*5~i1fi ( a = 0,05 ) , ill!.~*~5t~m~H~J@\~fCiJ1¥f 

:$NJT ? ~M9Ijce~ffl;~j~~(ntlll hypotheses) • ( 8 7t ) 

F-ttf@: 
306.4 

__~*!$~"J~D 4_2_II_.6_--,-f?­ _ 

, 89iO""f37U 6 *J3.(x,y){@=-­ _ 

x 2 3 4 5 6 
y 8 9 9 10 II 12 

1. ~~H~~~~ili1~fffft~i_:it y = bo +b1x1 (8 7t) 
2, ~~~t:nLillJ;ili1!ijjft~i-P:Z11j5Ef*~ R2 (coefficient of determination) (8 7t) 

I3,	 ~ilrH:nLillJ;:w;jq.ZrEl"j~;f§rn~f*~ (8 7t) (/f'~~'~H~j:t CiJTI1H~~tJj~~) 

_~'o-==.:<:::O-~~:-_-_: ---- ""~--=-~---~---_..::e;---_-~ --- - ­

fil7 F :flllC:b ~ i3 ~TZ/; Fo(VIo 112)( ~) 

<- ~0.05.•.. 

v, 
v, 

J 161.4S 199.S0 21S.7J 22U8 230,16 233.99 236.77 238.88 240.54 a 
·d.!. 

18.513 .19.000 19.164 19.247 19.296 19.330 19.353 19.31\ 19.3852 I 
10.128 9.5521 9.2766 9.1172 9.0135 8.94O<i 8.8868 U4S2 8.81233 2 

4 7.1086 6.9443 6.5914 6.3883 6.2560 6.16:H 6.0942 6.0410 5.9988	 3 
4 

6.6079 5.7861 5.4095 5.1922 5.0503 4.9503 4.8759 4.8183 4,7'1255 ,
5.9374 5.1433 4.7571· 4.5337 4.3874 4.2839 4.2066 4.1468 4.09906 

6
5.5914 4.7374 4.3468 4.1203 3.9715 3.8660 3.7870 3,1~7 3.67677 

? 
5.3In 4.4S9O 4.0662 3.8378 3.687S 3.S806 3.5005 3.4381 3.38818 8 

9 ',1174 4.2.S65 3.8626 3.6331 3.4817 3.3738 3.2927 3.2296 3.1789 9 

4.9646 4,1028 3.7083 3.4780 3.3~8 3.2172 3.m5 3.0717 3.0204 10 

11 

10 

4.8443 3.9823 3.5874 3.3S67 3.2039 3.0946 3.0123 2.9480 2.8962 11 

12 12 
13 

4.7472 3.8853 3.4903 3.2592 3.1059 2.9961 -2.9134 2.8486 2.7964 

4.6672 3.8056 3.4105 3.1791 ; 3.0254 2.91.13 2.8321 2.7669 2.714413 
14 

4.6001 3.7389 3.3439 3.1122 : 2.9582 2.8477 2.7642, 2.6987 2.6458 
15 

14 

4.5431 3.6823 3.2874 3.05'6 2.9013 2.7905 2.7066 ·2.6408 2.5876IS 16 
4.4940 3.6337 3.2389 3.006J 2.8524 2.7413 2.6572 2.'911 2.5377 17 

17 
16 

4.4513 3•.1915 3.1968 2.9641 2.8100 2.6987 2.6143 2.5480 2.4943' 18 

18 19 

19 

4.4139 3.5S46 3.1S99 2.9217 2.7729 2.6613 2.S767 2.S102 2.4563 

4.3808 3.5219 3.1274 2.8951 2.7401 2.6283 2.5435 2.4768 2.4227 20 
21 .

4..1513 3.4928 3.0984 2.8661 2.7109 2.5990 2.5140 2.4471 2.392820 22 
4.3248 3,4668 3.07~ 2.8401 2.6848 2..1727 2.4876 2.4205 2.366121 23 

22 4.3009 3.4434 3.0491 2.8167 2.6613 2.5491 2.4638 2.3965 2.3419 24 

23 4.2793 3.4221 .3.0280 2,7955 2.6400 2.5277 2.4422 2;3748 2.3201 25 
24 4.~97 3,4028 3.0088 2.7763 2.6207 2.5082 2.4226 2.3m 2,3002	 26 

27
4.2417 3.38'2 2.9912 2.7587 2.6030 2.4904 2.4047 2.3371 2.282125 28 

26	 4.2252 3.3690 2.9751 2.7426 2.5868 . 2.4741 2.3883 2.3205 2.2655 29 
4.2100 3.3541 2.9604 2.7278 2..1719 2.4.191 2.3732 2.3053 2.250127 

30 
28 4.1960 3.3404 2.9467 2.7141 2.'581 2.4453 2.3593 2.2913 2.2360 

- -~--=~.-'-----=::;:::::--~~-~=~-::-- _-.:-~ :..::..'=--­

~6 x2 - 17 li2:b ~ i3 ~H/; x~(d.j.) 

~ 
;r.~ 

.995 .990 .975 .950 .050 .025 .010 (lO5 

392704 x 10- 10 157088 X 10-' 982069 x 10-' 393214 x 10·' 
.0100251 .0201001 .0506356 .102587 
.0717212 .114832 .215795 .351846 
.20699Q .297110 .484419 .710721 

.411740 .554300 .831211 1.145"76 

.675727' .872085 1.237347 1.63539 

.989265 1.239043 1.68987 2.16735 
1.344419 1.646482 2.17973 2.73264 
1.7)4926 2.087912 2.70039 3.32511 

2.15585 2..55821 3.24<\97 3.94030 
2.60321 3.05;47 3.81l7.1 4.57481 
3.07382 3.57056 4.40379 5.22603 
3..16503 4.10691 5.00874· .1.89186 
4.07468 4.66043 5.62872 6.'7063 

4.60094 5.22935 6.26214 7.2609-1 
5.14224 5.81221 6.90766 7.96\64 
5.69724 6.40776 7.56411 1.67176 
6.26481 7.01491 8.23075 9.39046 
6.84398 7.63273 8.906'5 10.1170 

1.43386 8.26010 9.59083 10.8.!08 
8.01166 8.89720 10.2829~ 11..5913 
8.64272 9.'4249 10.9823 12.3380 
9.26042 10.19567 11.6885 1l.0905 
9.88623 10.8564 12.'1~11 \3.8484 

10.li97 11.5240 13.1197 .14.611' 
11.1603 12.1981 13.8439 1l.379 1 
11.8076 12.8786 14 ..!711 16.1"3 
11..1613 13.5648 15·3079 16.9279 
13.1211 14.2'65 16.0471 17.7083 

13.7867 14.9535 .6.7908 IS.49i6 
40	 20.7065 22.1643 24:4111 26.5093 

4,1830 3.3277 2.9340 2.7014 2.5454 2.4324 2.3463 2.2182 2.222929 50 27:9901 29.7067 32.3'74 34.7642 
60 35.5346 37.4848 40.4817 43.18794.1709 3.3158 2.9223 2.6896 2.5336 2.4205 2.3343 2.2662 2.210730 

3.84146 
5.99147 

'7.81473 
9.• 8773 

5.02389 
7.37776 

9.34R.O 
11.1.33 

6.63490 
9.2/034 

11.3449 
13.2767 

7.8794J 
10.5966 
12.8381 
14.8602 

11.0705 
12.5916 
14.0671 

12.8325 
14.4494 
16.0128 

Il.0863 
16.8119 
11.4753 

16.7496 
18.5·176 
20.2777 

15.507J 
16.9190 

17.53>16 
19.0228 

20.0902 
21.6660 

21.95S0 
23.5893. 

18.3070 
19.6751 
21.0261 
22.3621 
23.6848 

20.4831 
21.9200 
23.3367 
24.7356 
26.1190 

23.2093 
24.72.10 
26.2170 
27.6883 
29.1413 

25.1882 
26.7569 
28.2995 
29.8194 
31.l193 

24.9958 
26.2962 
27.587" 
28.1693 
30.1435 

2704884 
28.8454 
30.1910 
31.'264 
32.8523 

30.5779 
31.9999 
llo4087 
34.8053 
36.1908 

3UOll 
34.2672 
35.7185 
37.1.164 
38.5822 

31.4104 
32.6705 
33.9244 
35.1725 
36.4 IS I 

34.1696 
35.4789 
36.7807 
31.0'757 
39.36011 

37.~662 

38.9321 
40.2894 
41.6384 
42.979R 

39.9968 
41.4010 
42.7956 
44.1813 
45.5~85 

37.6525 40.6465 44.3141 46.9278 
38.8852 
40.1133 
41.3372 

42.5569 

41.9232 
43.19·101 
44.4607 

45.7212 

'5.6417 
46.9630 
"8.2782 
49.5879 

48.2899 
49.6449 
50.9933 
52.3356 

43.7729 

55.7585 
67.5048 
79.0819 

.6.9792 
59.3417 
71.4'201 

83.2976 

50.8922 
63.6907 
711.1539 
88.3794 

S3.6no 

66.7659 
79.4900 
91.9517 

70	 43.2752 45.4418 48.7576 .11.1393 9Q.5312 95.0231 100.425 (1).1.2154.0848 3.2317 2.8387 2.6060 2.4495 2.3359 2.2490 2.1802 2.124040 

4.0012 3.1504 2.75'81 . 2.5252 2.3683 2.2540 2.1665 2.0970 2.0401	 80 51.1720 53.5400 l7.un 60.3915 101.879 106.629 112.329 116.32160 
'90 59.1963 61.7541 6'.6466 69.1260 113.145 118.136 124.116 128.2993.9201 3.0718 2.6802 2.4412 2.2900 2.l7S0 2.0867 2.0164 1.9588120 

3.8415 2.9957 2.6049 2.3719 2.2141 2.0986 . 2.0096 1.9384 1.8000 100 67.3276 70.0648 H.2219 77.9295 124.342 129.561 135.807 140./6900 
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10% ltQ, The percentage of Os and Fs awarded to students by two college history 

professors was duly noted by the dean. Professor I achieved a rate equal to 

32% as opposed to 21 % for professor II, based upon 200 and 180 students, 

respectively. Estimate the difference in the percentage of Os and Fs awarded 

by the professors. What is the margin of error? 

20%~,	 A new car dealer calculated that the company must average more than 4.8% 

profit on the sales of its allotted new cars. A random sampling of n=80 cars 

gave a mean and standard deviation of the percentage profit per car of 

X =4.87% and s=3.9%. 

(a)	 Do the data provide sufficient evidence to indicate that the sales 

manager's policy in approving sale prices is achieving a mean profit 

exceeding 4.8% per car? State the alternative hypothesis that the sales 

manager wants to show to De true. 

(b) Examine the data. From your intuition only,	 do you think that the data 

support the alternative hypothesis of part (a)? Why? 

(c) The company's owner wants to be reasonably certain that the decision is 

correct if, in fact, the data show that the company is operating at an 

acceptable profit level. To accomplish this, the owner wants to test the 

null hypothesis using a =0.01. Explain how this choice for a will 

accomplish the owner's objective. 

(d) Conduct the test and state your conclusions in a manner that will be 

understandable to the' company's owner. Compare your answer with your 

intuitive guess in part (b). 

5% 1'\, In a random sample of 20 executive secretaries, 15 favor copy machine A 

over copy machine B. If the machines are equally desirable, the probability 

that a person will select machine A over B is 0.5. What is the probability 

that the number x, favoring machine A, in the sample of 20 is 
~

e'l.~al to.15 
~r __ ..	 - ._ _ ,,- •• -- _ _ • ~~ •.• __ .: ._ 

--,..---"""""'. 

or larger if p=0.5? 

15% t', The mean percentage profit per project is not the only concern of a real 

estate developer. The developer must be concerned with a large variation in 

gain, because a large negative gain could put the developer out of business. 

A particular developer plans projects so as to achieve a mean profit per 

project of 12% with a range no larger than 25%. A sampling of the 

percentage profit per project for the last 25 of the developer's projects 

produced a sample mean and standard deviation equal to 11.1 % and 5.2%, 

respectively. 

(a) Suppose that the developer wants to be fairly certain that the range of the 

percentage profit per project is no more than 25%. What value of cr will 

achieve this goal? 

(b) Do the data provide sufficient evidence to indicate that the variation in 

,	 percentage profit per job is greater than the value of cr specified in part 

(a)? Test using a =0.05. 

(c) Find a 95% confidence interval for the varian.ce of the percentage profit 

per job for the developer, and interpret the interval. 
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EHb}Jt;,.995.,\ .990,.975.950u.900.100, ;050.025.010 .005 
1 ... O:!l?0'i~'OOO 0.0010.004 O.0162.706~.841 . ,5.0246.635 7.878 

2 Q o.olO··,c 0,020· 0.051 '0.103 0.21\'·4.605 . 5.991·7.378 .' 9.21010.597 

3 .p;<O.pn,;:,.~~Jn,.;O.2~~\ 0.352,.0.5846.2517.81.5 <9..348., I L345, '12.838 
4 .0.207 " 0.291 0;484 0.711. 1,064 7~779 '9Ag8 11.143 •.1.-13;2.77 '14.860 
5····"·':0,412;.\0;5540.831 '1.1451.610< 9.236 "11..070. i2.833~S,58"6' 16;750'· 

6,., .;,.0;676".0.872., 1.237,i.635· 2.204··IM4512;592'14,449·16.8121S.548 
. " '" ,".'\': " .~ .. ,.....,. '.: " ," . . 

7 .. ··:'0·.9~9 ::~E~~9.:·,1:690.. 2.167}~3312.01'l14.067-16.013,18.47520.278. 
·8·,~r·:)~r.344;:;';i:"646 O;i'~lSo".'2;733·lr3A90':13·,362\:H.507 ~:.17.53S>20.090 : 21.955 

9' I.73S02.088 2,700,:3.3254.16814.684< 16.91919.023 21.66623.589 
10·· : 2.156,,0,"2.558 3.24i":'3'.!j46' 4;865'15.98718.307.20;483 < 23.209 25.188 

11S.;~ ·}2~60i:'3.053· 3:816;4.575 .... 5.578 " 11.27~: i9~675 :'2i,920.2.4:725:26.757 . 

,tf,"~l ~:bii,1;~J~~~Jl}; ·~1.P1·~>~~6,.·t·:~·~?4;>,i,~:~~,?:'''2l;P26.:,~,337,.,2.6;217,02 8 . 300 '. 
13 ,'Y'3:56S""4; 107> 5.009','.'5.892 '7.041' )9,812·.•.. 22.362: 24:736 27.688"29.819.' 

.'~~':¢~'~"~f~i~~i;~::~~~'~~;~i~'::'<":~~;~':{f'~:~~~'j;~~:it·.~;;~':~:~'::··~~:1~:'i;'~6:~~~;~,':j~:~6~ .
 
1~"<-:/S:'i42':. :s.:8Ii, ;,~ A90(;~,'7 .96~3/;9,~J:i 23~~2;:':26:~?~;2,8(~5i~~;og?,34;267" , 
J 7',;$:'5:697;:,6.408,:,.564;""8.672':10,088\24;769',27.587:30,19 i i,';J3.409',35.7(8 

·.'t~.~[: ·,,::::~~.,~':~~~jj,:·5 t~~?:~;:1Ji});:ii::~j[i;~~:~&~::(~;:~~•.;:~~:~~#~::~;; nt:'·i'~~:'~.~~·· ,
 
20:ii~>':-f;"A34~du60 >:' 9;591 ;;;10;85 r>'12.443'/i8;412\~"jl AI034.170';"37:56639.997, 

~:~~!!~m\t~~t~1fit~r~t!i~~I~!!~~1':~j;i
•.. 
25";,,·: 10.520: j 1.524 {' 13.120': 14.61 J' 16.473'34.38237:652' 40.646 4it314· 4t\Q?R . 

:2~"~':'~,I:d~<12.198iJ3)1:4 "I.Dj9· 17.292 35.563 38.885,41.923 45.642 48:290 
27. 1\.808J2.87914.57316.i51.18.1I436.74140.113 43.195 46.963 49.645 

." »~:;,~. :'''.;.,.,~-:,:~' •.,.:'~';",~<.~ . .; ( •."~<".,;:~',,;~;,:,.-:,,, " ·._A~"-:~,.!':·~"; ':. :: ......'.,;,'.. ' . 

28" '12;461 "13;565 '15:308"~16.9f818;93!r37;916 '.' 4037 44.461. 48.278 50.993 
29, \:; ,;I3.121i\14.:z5616.047:d7.70819.768 '39.087'·42.557' 45.722 49588 52.330 
30' ··'ii787'14.9s3" 16:791" 18:493" 20:59~ 40~256 43.773.46.97950.892 53.672 

4020.707 22.164.24.41326.509 29.05'1' Sl.805 '55.58 59.342 63.691 66.766 
50;;1 27.991 29.70732.357 34.76437.68963.167 67.505 71.42076015479'.490 
60. 35.534'37.485 40.48243.188 46.459 74.397 79.082 83.298 88.379 91.952 
70';"\"'43':275 45.44248.758 51.73955.329 85.527 90.531 95.023100.425 104.215 

8051.172.53.540. 57;153 60.391 . 64.178 96.578 101.879 106.629 1l2.329 116.321 
90 59.196 .61.754 65.64769.126 73.291 107.565 113.145 11&.136 124.116128.299 . 
100 67.32870.065 74.222 71.'n.9 82.358 118.498 124.342 129.561 135.807140.169 
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• 
a: 0.10 0.05 0.025 0.01 0.005 _..~"". 

d.r..= I 3.078 6.314 12.706 31.821 61.fi57 
2 .1.886 2.nO 4.303 6.9G5 9.925 
3 ,·1.638 2.353 3,182 4,5,11 5.841 
4 1.533 2.132 2.TlG 1.747 4.G04 
5 1.476 2.015 2.5'/1 3.3fi5 4.032 
6 1.440 1.943 2.44'/ 3.14J 3.707 
7 .' 1.415 1.895 2.JG5 2.998 3A'l'l 
8 <.1.397 1.860 2.106 2.8% J.155 
9 .. 1.303 1.833 2.262 2.821 3.250 

10 1.372 1.812 2.228 2.764 3.169 
11 ;.,\"-: 1.36.3. 1.796 2.201 2.71(1 3.106 
12 ·1.356 1.782 2.179 2.GB] 3.0'0.5 
1.3 1.350 1.771 2.160 2.fl50 3.012 
14 1.345 1.761 2. '~5 2.b24 2.977 
15 . 1.341 1.753 2.131 2.b02 2.947 
16 1.3)7 . 1.746 2.120 2.511) 2.921 
17 1.333 1.740 2.110 2.567 2.898 
18 I.JJO, 1.734 2.101 2.552 2.8~8 

19 1..128 1.729 2.0'11 2,S'39 2.861 
20 . J.J25 1.725 2.00(, 2.',28 2.045 
21 .1.323 1.721 2.080 1.518 2.831 
22 I.izl 1.717 2.074 2.508 2.819 
2J 1.319. 1.714 2,069 2.500 2.80'7 
24 .. 1.318 1.711 2.064 2.492 2.'197 
25 '1.316 . 1.708 2.0GO 2.485 2.78'1 
26 1.31.5 1.706 2.0% 2.479 2.'l79 
27 1.314 1.703 2.052 2.4n 2,771 
28 1.31.3 1.'701 2.048 2.46'1 2.763 
29 1.3 I' 1.699 2.045 2..162 2.756 
30 1.310 1.697 2.042 2.457 2.750 
31 1.309 1.696 2.040 2.151 2.'l44 
32 1.309 1.694 2.03'/ 2.449 2.7Jll 
33 1.308 1.692 2.0.35 2.445 2.73l 
34 1.307 1.691 2.032 2.441 2.72ll 

-~_. 
~----r.:mo ---2.030 ­~ l:!l9O' 2.724 

36 1.306 UOA 2.028 2.~l5 2.719 
37 .1.305 1.607 2.026 2.411 2.715 
38 J.J04 1.686 2.024 2.429 J..712 
39 1.)04 1.685 2.02) 2.426 2.700 
40 1.)03 1.684 2.021 2.423 2.704 
41 1.303 1.683 . 2.020 2.421 2.701 
42 ·1.302 1.682 2.01B 2.410 2.698 
43 1.302 1.681 2.017 2.116 2.695 
44 1.301 1.600 l.(IIS 2.114 2.6n 
45 1.301 1.679 2.01 ~ 2.412 2.(,')0 

l-­

= ~1'.' 
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0.0 ..0000 .()()40 .0080 ,0120 .0IGO .ll199 .07.'J~1 .()].'l9 .0119 
0.1 .0398 .0438 .0478 .0517 .0557 .0596 ,fl636 .0675 .0714
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6.3 ;1179 .• 121"1 .1255 .129'J .1331 .1.:168 .140(; .1443 .1480 

'.	 '0.4 .1554 .1591 .1628 .1664 .1700 .1'1l6 .1 '172 .IB08 .1844 
0.5; , .1915 .1950 ; 1985 .2019 .2054 .2000 .2123 .2157 .2190 

... 
0,6' .2257 .2291 .2324 .235'1 .2:389 .2422 .2454 .2486 .2517 

'0.7 .2S80 .26il' .2642 .2li"l:J .2'104 .27:34 .2764 .279·\ .2823 
..:'	 0.8 ';2881 ,2910 .2939 .2%7 .2995 .302] ,]051 ,3078 .J106 

0.9, • .3159 .3186 ..3212 ..J2.l8 .3264 .3289 ,3315 .D40 .D65 
1.0 3413 .3438 .3461 .1485 .3508 .35.11 .')1)54 .3577 .3599 

1.1 .3643 .3665 .3686 ..3708 .3729 .J749 .)770 .3790 .J810 
',1.2 .3849 .3,869 .3888 .3907 .3925 .3944 .3962 .3980 .J997 

1.3; .4032 .4049 .4066 ,4082 .409'1 .4115 .4 tJl .-1147 .4162 
: ',. 104 ' .4192 .4207 ' ,4221 .4236 .4251 .4265 .4219 .4192 .4'106
 

) \5 ,', ' .4332 04345 .4:1'.>7 .4:J"10 .4382 .4J9·\ ,4406 .4418 .4429
 
. ;.;~: ..'. 

,ll.6 .4452 .4463 ,4474 .4484 .4495 .45t)'; .4515 .4525 .45l5
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