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1. Suppose X
1

, X 
2

, • • ·, X n are drawn from independent and identical normal. 

distributionN(µ, cr2). There are two estimators µ1 = _!_(X1 + 0.5X2 + l.5X3 + X4) 
4 

and .U2 = .!..cxl + X2 + X3 + X4) forµ, Assuming that the variance o-
2 

is known, 
4 

construct a 95% confidence interval estimate for the population mean, µ. (15%) 

2. The following data represent the number of days absent per year in a population of 
four employees of a small company: 

2 6 8 10 12 

Assuming that you sample without replacement, select all possible samples of n 
=3 and construct the sampling distribution of the mean. Compute the mean of all 
the sample means and also compute the population mean. 

a. Are they equal? (10%) 

b. What is this property called? ( 5%) 

3. A toll-free phone number is available from 10 a.m. to 10 p.m. for your customers 

to ·register complaints about a product pm-chased from your company. Past history 

indicates that a mean of 6 calls is received per 10 minutes. 

a. What properties must be true about the situation described here in order to use 

the Poisson distribution to calculate probabilities concerning the number of phone 

calls received in a ten-minute period? (5%) 
Assuming that this situation matches the properties discussed in (a), what is the 

probability that during a five-minute period 
1 b. three or more phone calls will be received? (10%) 
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4. A bank with a branch located in a commercial district of a city has the business 

objective of developing an improved process for serving customers during the 

noon-to-1 p.m. lunch period. Management decides to first study the waiting time 

in the current process. The waiting time is defined as the number of minutes that' 

elapses from when the customer enters the line until he or she reaches the teller 

window. Data are collected from a random sample of 5 customers. These data are: 

4.21 5.55 3.02 5.13 2.34 

Suppose that another branch, located in a residential area, is also concerned 

with improving the process of serving customers in the noon-to-1 p.m. lunch 

period. Data are collected from a random sample of 4 customers. These data are: 

9.66 5.90 8.02 8.73 

a. At the 0.05 level of significance, is there evidence of a difference in the 

variability of waiting time between the two branches? (10%) 

b. On the basis of the results in (a), which t- test should you use to compare the 

means of waitin-g time between the two branches? At the 0.05 level of 

significance, is there evidence of a difference in the mean waiting time 

between the two branches? (10%) 

5. The following table shows thejointdistributionoftwo discrete random variable, 

XandY. 

Y=4 Y=6 Y=8 

X=l 0.2 0 0.2 

X=2 0 0.2 0 

X=3 0.2 0 0.2 

a. Compute E(X/Y). (10%) 

b. Compute the correlation between X and Y. (10%) 

c. Are X and Y independent? (5%) 
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6. The population mean of waiting time to check out of a Supennarket has been 5 

minutes. Recently, in an effort to reduce the waiting time, the supennarket has 

experimented with a system in which infrared cameras use body heat and in-store 

software to determine how many lanes should be opened. A sample of 100 

customers was selected, and their mean waiting time to check out was 4.10 

minutes, with a sample standard deviation of 2.5 minutes. At the 0.05 level of 

significance, using the critical value approach to hypothesis testing, is there 

evidence that the population mean waiting time to check out is less than 5 minutes? 

(10%) 
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Table 1: Table of the Standard Normal Cumulative Distribution Function cl>(z) 

.o 74 
0.0344 0.0329 0.0301 

-1.7 0.0427 0.0409 0.0375 
-1.G 0.0526 0.0505 0.0465 
-1.5 0.0643 0.0618 0.0571 
-1.4 · 0.0778 0.0749 0.0694 
-1.3 0.0934 0.0901 0.0838 
-1.2 0.1112 0.1075 0.1003 
-1.1 0.1314 0.1271 0.1190 
-1.0 0.1492 0.1401 

" 0.,1 7 
0.7291 0.7324 0.7357 0.7486 
0.7611 0.7642 0.7673 0.77!14 
0.7910 0.7939 0.7967 o.8023 0.8078 
0.8186 0.821!! 0.8238 0.8289 0.8S40 

.8438 • 461 .8485 ~1 
0.8665 0.8686 0.8708 0.8749 
0.8869 0.8888 0.8907 0.8944 
0.9049 0,906G 0.9082 0.9115 
0.9207 0.9222 0.9236 0.9265 
0.9345 0.9357 0.9370 0.9394 
0.9463 0.9474 0.9484 0.9505 
0.9564 0.9573 0.9582 0.9599 
0.9649 0.9656 0.9664 0.9678 
0.9719 0.9726 0.9732 0.9744 

.97 
0.9830 
0.9868 
0.9S98 
0.9922 

·" 2.6 0.9953 0.9955 0.9956 0.9961 0.9963 0.9964 
2.7 0.9965 0.9966 0.9967 0.9971 0.9973 0.9974 
2.8 0.9974 0.9975 0.9976 0.9979 0.9980 0.9981 
2.9 0.9981 0.9982 0.9982 0.9985 0.9986 0.9986 
3.0 0.99t!7 0.9087 0.9987 0.9989 0.9989 0.9990 0.9990 
3.1 0.9990 0.9991 0.9991 0.9992 0.9!l92 0.9993 0.9993 
3.2 · 0.9993 0.9993 0.9994 0.9994 0.9995 0.9995 0.9995 
3.3 0.9995 0.9995 0.9995 0.9996 o.g99a 0.9996 0.9997 
3.4 0.9997 0,9997 0.9997 0.9997 0.9997 0.9997 0.9998 
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Numbers in each row of the table are values on at-distribution with 
(dfJ degrees of freedom for selected right-tail {greater-than) probabilities (p). 

df/p 0.40 o.25 0.10 0.05 D.D25 O.ot 0.005 0.0005 

1 G.324920 1.000000 3.077684 6.313752 12.70620 31.82052 63.65674 636.6192 

2 D.288675 D.816497 1.885618 2.919986 4.30265 6.96456 9.92484 31.5991 

3 0.276671 n.764892 1.637744 2.353363 3.18245 4.54070 5.84091 12.9240 

4 D.270722 0]40697 1.533206 2.131847 2.77645 3.74695 4.60409 B.6103 

5 Q.267181 ll.726687 1.475884 2.015048 2.57058 3.36493 4.03214 6.8688 

6 D.264835 0.717558 1.439756 1.943180 2.44691 3.14267 3.70743 5.9588 

7 0.263167 0.711142 1.414924 1.894579 2.36462 2.99795 3.49948 5.4079 

8 0.261921 0.706387 1.396815 1.859548 2.30600 2.89646 3.35539 5.0413 

9 0.260955 0J0Z722 1.383029 U!33113 2..26216 2.82144 3.24984 4.7809 

1D 0.260185 0.699812 1.372184 l.812461 2.22814 2.76377 3.16927 4.5869 

1t 0.259556 0.697445 1.363430 l.795885 2.20099 2.71808 3.10581 4.4370 

11 0.259033 0.695483 1.356217 1.782288 2.17881 2.68100 3.05454 43178 

13 Q.258591 0.693829 1.350171 1J70933 2.16037 2.65031 3.01228 4.2208 

14 D.2582.13 0.692417 1.345030 1.761310 2.14479 2.62449 2.97684 4.1405 
,s 0.257885 0.691197 1.$40606 1.753050 2.13145 2.60248 2.94671 4.0728 

16 tl.251599 0.690132 1.336757 1.745884 2.11991 2.58349 2.92078 4.0150 

11 D.257347 0.689195 1.333379 1.739607 2.10982 2.56693 2.89823 3.9651 

18 0.257123 0.688364 1.330391 1.734064 2.10092 2.55238 2.SJB44 3.9216 

19 D.256SZ3 0.687621 1.32772.8 t.729133 2.09302 2.53948 2.86093 3.8834 

20 0.256743 0.686954 1.325341 1.724718 2.08596 2.52798 2.84534 3.8495 

21 0.256580 0.686352 1.323188 1.720743 2.07961 2.51765 2.83136 3.8193 

22 0.256432 0.685805 1.321237 1.717144 2.07387 2.50832 2.81876 3.7921 

23 0.256297 0.685306 1.319460 1J13872 2.06866 2.49987 2.80734 3.7676 

2.4 0.256173 0.684850 1.317836 1.710882 2.06390 2.49216 2.79694 3.7454 

25 Q.256060 0.684430 1.316345 1.708141 2.05954 2.48511 2.78744 3.7251 
I 26 0.255955 0.684043 1.314972 1.705618 2.05553 2.47863 2.77871 3J066 

2.7 0155858 0.683685 1.313703 1.703288 2.05183 2.47266 2.77068 3.6896 

2l 0.255768 0.683353 1.312527 1.701131 2.04841 2.46714 2.76326 3.6739 

29 D.255684 0.683044 1.311434 1.699127 2.04523 2.46202 2.75639 3.6594 

30 0.255605 0.682756 1.310415 1.697261 2.04227 2.45726 2.75000 3.6460 

z 0153347 0.674490 1.281552 1.644854 1.95996 2.32635 2.57583 3.2905 

Cl -- -- 80% 90% 95% 98% 99% 99.9% 

5 



~ rJr JJI m>i1J : # ;Ji 1r J.I h1f % rJr ,b~ ± JJI f /Ji 

~t~ff El ( 4702): Nttt* 

~,~,:i1:11 .. -- , .. _._.,,.., ' '·'" ·. "· . -~ - . 

F critical values 

llegrrei of f1\".Cdom in the hlll!ICr.llut 

p I 2 3 4 5 6 i & 9 

.100 39.86 49.SO 53.39 Sill 57.24 SS.20 58.91 59.44 59.86 

.050 161.45 199.50 ZIS.il 224.58 2.30.16 m.99 "6.71 23!.SS 140.54 
l .023 647.79 799.50 864.16 &99.58 911.S5 937.11 9-4Bl1 9.56.66 %318 

.010 40521 4999.S 5-103.4 5624.6 57616 5859.0 591£.4 S9SI.I 6021.5 

.001 40.52&1 500000 540379 562.500 .576405 585937 S91S73 5%144 6022&4 

.100 6.S3 9.00 9.16 9.24 919 9.33 9.35 9.37 9.38 

.050 18..51 19.00 19.16 19.25 l9JO 19.33 19.35 19.37 19.38 
2 .ll.?5 38.51 39.00 39.17 3915 39.30 39.33 39.36 .39J7 39.39 

.OIO 98.50 99.00 99.1'/ 9915 99.30 99.33 99.36 99.37 99.39 

.001 998.SO 999.00 999.17 99915 999JO 999.33 999.36 999.37 999.39 

.100 5.54 S.46 5.39 HI ill 5.28 5.27 5.25 514 
I, 

.050 10.13 9.55 918 9.12 9.01 8.94 8.89 8.85 S.81 :. 
g .3 .025 17.44 16.04 15A4 1S.10 10.8 U.73 14.62 14.54 H.47 t: 
t .010 34.12 30.82 29.46 28.71 2&.14 27.91 2U7 27.49 27.35 
g .OOI 167.0J 148.50 141.11 m.10 llUS 132.85 llt.58 ll0.b2 12.9.S6 

~ 
: .100 4.54 4.32 4.19 w 4.05 4.01 3.98 .3.95 . 194 

.050 7.71 6.94 6.59 6.39 616 6.16 6.09 ~ 6.00 
- -4 .025 11.22 10.65 9.98 9.60 9.36 910 9JJ7 S.9s !.90 
E .010 11.20 18.00 16.69 15.98 ts.51 1511 Wli 1UO 1•.66 
~ .OOI 74.14 61.25 56.IS 5m SL71 . 50.53 49.66 49.00 4S.47 ~ 
;, 
.: ,_ 

JOO 4.ll6 3.7S .l.62 3.52 3.45 3.40 3.37 B4 332 ~ 

t .050 6.61 5.79 S.<11 5.19 s.os ,(.95 us w U1 
t 5 .015 10.01 8.43 7.76 7.39 7.15 6.9& t.!5 6.76 61,S 
:I, .010 16.26 1317 12.06 IIJ9 10.97 IQ.67 10.46 1019 10.16 \I . 

0 .OOI 47.18 .37.12 Jl!O 31.09 29.15 2S.83 l&.16 27.65 2i.24 

.lOO 3.18 3A6 129 118 .tit J.03 3.01 2.98 2.96 

.050 5.99 5.14 4.76 .t.53 4J9 418 4.21 4.15 uo 
6 .025 8.81 7.26 6.60 613 5.99 5.82 5.70 5.60 S.Sl 

.010 13.75 10.92 9.78 9.15 8.75 8.47 8.!6 8.10 7j8 

.001 JS.SI .21.00 23.70 21.92 20.&0 20.0.3 19.46 19.03 1&.69 
, 

.too H9 316 .3.07 2.96 2.SS 2.83 2.78 2.15 2.12 

.050 5.59 4.74 4J5 4.12 3.97 3.87 3.79 l.73 .3.68 
7 .025 8.07 6.54 S.S9 S.52 5.29 S.12 4.99 4.90 4.82 

.Oto 12.25 9.55 SAS 7.85 7.46 7.19 6.99 6 .. 84 6.i2 
.001 29.25 21.69 18.77 17.20 16.21 15.52 15.02 14.63 14.33 
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