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L. [18%) The marager of a cortaln pharmacy clabns that the tines 1o process orders are sxponcubiaily
distributed with & mezn of 12 suinntes. 11100 custonmes visib the pliaomacy T a Z-dday period, and if
there are 50, ot of these 100, sustomers waiting lor wore than 42 minutes. whal IS YOUr couLment o

the managec’s elaiin? Give your probabilistic reason.
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2. {20%) Let ¥1,..., Y5 be a randam sample of size n fron pepulation whizh is eaiformly disinbuled
ovar {(#1,7z) with unkuown #y and fa. Also let Yy = wia(dy, .., ) and Yo = max{Y;, .., 1)
(@) Is ¥{yy & coasistont estimalor [or )7 Why
(b] Is ¥(uy & conaistent estimater for 027 Why?
(e Show that Y1y and Y.y are jointly sufficient for #, and &y.

3. (20%) Let ¥h,... Fa be o randoin sample fion a pepulation with density [unction given by
| - .
fy = 4 Sgd v vz
elsewliere.
{a) Fiad a unifzroly west poweclul test for testing fo 1§ = 0y against [, 0 % > Oy, witll significance
level o,
{b) Suppose tha: 5 racdom ahservations fronn Lhis population were takon as [ollows.

206 313 M) 334 205

Use Lhe restulz of pari{a) lo test fp: & — 10 versus f, 2 8 > 10, with a = 0.05.
{¢) Tstimale the p-valuz of the observed data in parlib) and explain it.
4. {20%0) A survey was coudacted Lo comipare the Fraction of students favoring candidate A in four univer-
sitles. Random sanpios of 260 siudents weee polled in cach of the four univessilies, with ihe resuits as

slown i the following wable.

Universily

Dpinion 1 2 3 4 Total
[avor A T 32 Gl 43 230
Do not faver A 123 143 159 131 a0
Total 211 200 200 M0 300

Seosose dhal the wnnbais ef siucdents Tavoriy ean vdidate A i Lo fouc samplts can be regacdml as
P*i l
I “nomial ruecon varabies. Coanstruzt o likeliliood ratie test, with significance vl

four independan:
voobhesis thias U Dactiens el studenls Tavorivg comdidate A ace Ui saaue doall four

= .04, al the

WLV ELS] 205,

desed Lo deler e tie effecl ol input z oo e oalpul g Cue cen ol Lhe

. [q)qﬁ; ANt L\]=_.|. .
g zave L following Joti.

[ H“'Jl 1ol b o

LS
ieanby alloet Lhe oulpat? Test thds with siguilicenen lovel o = 0.05.

{2y Fit the wiod
{b) Doos the gua :
)’\Jac» ca.ul‘“ pHE p—.alu_ .mi cryprlain i

trs elmims chas e acniosia valne of B[V} occurs at 2 = 1. lest Lais clains ol
e G003,

% osonddenee Lyzsval (o0 Ui onease cutpern ab » =G




Heatd

Normal curve areas

Standard normal probavility in right-hand o

Lail {for neqarive values of z areas are found

by SYMmICiny .

Second decimal place of =

z .06 ) a2 03 a4 03 .06 07 03 .09
U0 3000 4960 4920 4880 4340 4301 4761 A7 468t 4641
0.0 4602 4362 4522 4483 4443 4404 4364 4375 4286 4247
0.2 4207 4168 4129 4090 4052 4013 3974 3936 3897 3359
03 3320 3783 5745 70T 3660 3632 0 3594 3557 3520 a4m3
04 3296 3409 3372 3336 3300 3264 3033 352 3156 3131
05 3085 3050 3015 2930 2046 2912 2377 2843 2810 2776
06 273 2709 2676 2643 2611 2578 2546 3514 L2483 245
47 2420 2389 3358 2327 2394 2266 2936 2306 2177 2148
08 20119 2090 2060 2033 2005 L1977 1949 L1922 1894 1347
09 1841 814 A7ER L1762 L1938 TID 1633 3660 1635 1411
Lo 1587 1862 1539 L1513 L1492 L1467 1446 1423 1401 1379
L1 4357 1335 13t4 3292 0271 L1251 1230 17210 1180 1170
1.2 1151 131 Aliz 16930 10750 105360 1038 (1020 003 0943
L3 0968 09351 0934 G918 0001 0885 D&% 0951  .0918 0823
4 0803 0793 0773 0764 OM9 0735 0722 0708 0694 0651
L3 0668 0655 0643 0630 D618 0606 0594 0532 0571 L0550
L6 0313 0537 0326 0516 0305 0495 0435 0475 0465 0455
L7 0446 0436 0427 0418 0409 D401 0392 0384 0375 0
L3 0339 0352 0344 0336 0329 0322 O34 0307 0301 0294
L% 0287 0231 oe74 D263 0262 0256 03250 0744 0139 0713
20 0228 0222 0217 0312 0207 0202 197 0192 0ISS 0183
21 al7e D174 0170 0l66 0162 0158 0154 0150  .01486 0143
22 0139 0136 0132 0129 DI2S 0122 0119 0116 0113 0110
23 0107 0lg4 0102 0099 0096 0094 0091 0089 0037 .00%4
24 0052 0030 0073 0075 0073 .0OVL 0069 ODGS  LODSE L0064
2.5 0062 oGd 0037 D0ST 0055 0054 0052 0051 0049 0GR
RS 0047 0045 o044 0043 0041 0040 0039 00M8 0037 0056
27 0035 0034 0033 0032 0031 0030 0029 00 o027 0036
28 0028 0025 0024 0023 L0023 0022 0021 0021 OO0 .00t9
29 0019 op1s 0037 001t L01e L0016 00LS 0015 0014 L0014
30 0013s
35 00D 233
40 Qo037
45 000003 40
50 000000 237

Froem R, E. Walpole, Larroduction fo Starfuies (Mew York: Macmillan, 1948),

Table 2

Percontine poings of the tdistribuniony

Lyo0 foso loxs fota Logs d.i
3073 5304 12706 31.824 $3.037 1
i.356 2.G20 4,303 G963 0518 3
1.638 1333 3182 4,541 ER.E 0 3
1.333 2132 2376 3747 &0 iq
147 013 257 3,363 4032 4
1440 1543 2447 3143 3,507 6
1413 1.893 2345 2,098 395 7
1.397 1E60 2300 1890 3355 8
1383 1.333 32462 2521 3230 G
1.372 1812 2013 2764 3169 10
1.363 1.796 2.201 28 3106 11
1156 1.782 2179 1651 305 12
11350 1.771 2160 2650 02 13
1.345 [ 2145 147 2977 14k
1343 b33 EAE)! 1602 2047 15
1337 1746 2,555 16
1.333 1.740 2.A07 17
1.330 1.734 1332 13
1,323 1.729 2539 19
1.375 1.723 2508 20
1323 1.721 2050 2513 2831 b
1321 1717 200 A0S 2519 12
1319 1714 2069 2.500 2E07 23
1.313 BTl 2069 2402 2797 24
1.316 1.708 2060 283 287 25
1.315 1.706 2056 2473 T Fid]
1.314 1.703 2052 2.473 2771 21
1.}13 1.701 2048 24467 263 25
L3l 1.639 2043 2462 2350 2%
1.232 1.61% 1.960 230 inf.

2576

From “Table of
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cicentage Paints of the r-Tistiilusjon,™

Camputed by Maxing Merrngion, Bianwirikn, Vol 32 {1941, p,
3. Repraduced by permission o Professor U 5. Pearson,



Table 3 Table 3 __

{contanticd}
Percentage points of

the ¥* distributions

dd u_.w.wﬂ 15980 Hwb: Hm,uuo 16500 {0100 Hw.o“a fo.01s Nw.o.o
1 00000393 0.0001571 0.0009821 0.0439321 00157308 170554 184146 502389 £.63:90 TR 1
2 00i0MSI 00200007 0OSDGISE 0102537 0210720 460317 599147 7.37776 5.21034 10,5966 5
3 00717212 0.114332 0215795 0351346 0384375 ¢.15139 18473 9.34340 L3409 3
4 0208990 0.297110 0.434419 0.710721 1063623 S T 543773 HEES 12757 1
5 0411740 0.554300 0.531711 1145478 L6LOGT 9.23635 11.0%05 12,8325 130563 5
6 067ST17 0872085 1237347 - 163539 220413 106146 125916 P04 165119 6
7 0939265 1235041 168937 216735 233311 120170 140671 16.0128 134753 7
3 1344419 1646482 247973 273264 343954 133616, 15307 175346 200502 20,9550 8
9 1734926 2087912 230019 3.32511 416816 : 146837 [6.51%0 19.0223 2166450 235393 7
10 215585 2.53821 3.29697 3.04030 436318 154371 18.3070 30.4331 23.2093 25,1882 10
1 260331 105347 3.81575 457451 557779 £7.2750 19.4751 219200 34,7150 26,7569 ]|
12 1.07332 3.57056 4.40379 5.22603 6.30330 18,5104 21,0261 2331567 26.2030 [a99s 12
13 3.56501 410691 5.00874 539185 7.04150 19,5119 223621 2473356 176531 298004 13
14 407963 4.66043 5.62872 6.57063 7.78953 21.0642 21,6843 A48 221443 313093 &
15 4.60094 521935 6.26214 726094 54675 225072 9938 274884 305779 EERI i3
16 5.14724 581221 590765 796164 931231 23,3413 26.2962 233454 31,9999 2672 16
.,_/@/\, 17 S607T 640776 7.5641% 357176 100852 24,7650 27.3871 301910 33037 357185 17
12 626431 70149t 8.23075 939045 10.3649 25.93%4 23.5693 3157264 348053 371564 13
‘ "y 19 6.34393 763272 8.90635 10.1170 11,6509 27.20386 301435 ER N 361908 3s.5821 19
-, 20 7.43136 326040 $.59083 10,3508 124026 284120 34104 141854 37.5662 329968 X0
_J/nub.ﬁ 21 803366 839720 10.28293 11,5982 13,2306 296151 32.6%035 334739 38932 HLADEG 21
; 22 8.64272 954249 109823 123330 04 LS 308133 339344 36,7807 40,2504 42,7954 21
1y 23 926042 10.19567 11.6883 13.0905 14.5479 320063 351925 380757 L6334 441813 23
v 24 9.38623 10.3564 124911 133484 156537 331963 364130 - 39,3641 42.9793 43,3585 21
w,// 25 10,5197 1R324 13.1197 14,611 164734 MI516 37.65235 40.64635 443141 469298 23
26 111601 12.1981 13.3439 153791 17,7919 155631 33.5352 41,9232 d3.6417 45,2559 26
27 115076 12.4756 145733 16,1513 18,1138 16,7412 A001133 EARPET 4094530 LT 1] 27
22 124613 13.5648 153079 169279 18.9792 329159 413372 44,1607 15,1751 50.933 23
22 131 12565 16.0474 17,7083 19.7677 39.0875 42,5569 45,7222 49,5875 523336 29
10 13.7367 {49535 16.7908 134928 20,5993 40,2560 437729 469797 36,5922 53,6720 0
40 20.7065 22,1643 24,4331 26.5091 masns 51,5010 33,7385 393007 £3.6907 50,7639 40
50 27.9907 29,7067 323574 34,7642 37,6386 63.1671 67.3043 71.4202 76,1339 72.1900 50
60 15,5346 374343 404317 431879 45,4380 T80 7005109 53.2976 33.3794 ILGSET &0
.. 70 4319752 454418 437576 S1.7393 $3.3290 §3.5271 00,5312 93.0231 160,423 104.21'5 70
30 SLIT20 53.5900 57.1552 5039135 §4.2773 96.5782 (GLE7D 106.629 112329 116321 60
90 521953 81,7541 65,6456 69,1260 1317912 1D7.563 L1313 113,136 L2116 125,299 ™)
100 671276 70.0643 74.2219 179293 323381 113,198 L34l 129,361 135507 110, 169 106

Fram " Tables of the Pzrezntage Poins of the 2 Disteibution.”

ir ka, ¥ SN p.
133159, by Catherine M. T} o of Pratisoe B s Pests

wompson. Reproduced by permission of Prafessoc E. S, Mesrson.
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