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STT 351 Exam 2
1. Five pumps are pulled from a process under statistical control. The
five pumps average 2.3 gallons per minute with sample s.d. = s, = 0.4.

a. Write the formula for a 90% confidence interval for u,. 9F 4 ¢ r

Z1{ B

b. Numerically evaluate (a) for the information given but do not reduce.

A3+ R/32 4L

¢. What is your numerical estimate of the population sd o, from the infor-

mation given? Do not reduce. ESTH o |5 % =g y
X s 2 G 4

7 2/32

d. What is your numerical estimat.é- of the sd of the sample mean (i.e.
your estimate of ¢"z) based on the information given? Don't reduce.

Es7O0FAT Is ﬁ__ oy
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e. What |performance claim|is made for a 99% confidence interval?
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f. For large n, what happens to the width of a CI if n is replaced by 4n?
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g. What happens to if scores x; are replaced by (6 x; - 3)?
, S : 0 6_;(-‘ /4 i
= Keawns onnanéeo. o . &7
—_— & O SV .

= X M t
orn VA g 7 el




351exam.2.nb 2

2. Sixty with-replacement samples are selected from parts plated with
process x. Independently of these, 100 samples are selected from parts
plated with process y. The following data apply to a measurement of cor-
- 'TOSion resistance

sample mean sample sd sa'mp-le size
X 24.6 3.7 460 §2
y 23.8 3.9 ot /2

a. Numerically determine, but do not reduce, your large-n estimate of
the margin of error fo for X — y.

e M Ay /S/W-ﬂ’,{r/% @ﬁ//
=49¢ |/ & 3750

b. Same as (a) except the samples are without relacement and the popula-
tion sizes are 600 and 800 for x and y respectively. /Veﬁf/(' i

=T

3. It is desired to estimate the mean of |y = burst pressure for a type of
plastic inflatable already in use by the public. A random sample of 50 is
selected. The sample is effectively with-replacement since the population
size N is so large relative to 50. It is anticipated that another measure-
ment x = time-in-use may havé a bearing on this, so both x and y scores
are measured-fb-r each of the 50. We find sample s.d. are
S, = 18.7 months Sy = 30 psi

If the sample correlation of x with y is r = 0.8 determine the numerical
value of the margin of error of the regression based estlmator of [ly Do

not reduce. 196 Vz__\ 7/%, =L )] )-. 2%
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4. A random sample of 200 lead seals is selected from production. Of
these are 34 found to be defective.
a. Give the formula for a 95% z-based CI for the population fraction of

defective seals. PL :_/, /.4 ( Fé_f;\ )/,/;r—L

b. Numerically evaluate (a) but do not reduce.

37 37 /4,

5. A 90% bootstrap ci for the population mean, based on a data set
named "weights" is given by a call to the function

bootcifmean, weights, 10000, 0.90] :
a. Give the call required to generate aj 92 % | bootstrap ci for the popula-
tion |median| but with |three times the number of bootstrap replications|.

Dot Z;ﬂt-?/ﬂl\{, wEIATS, 3200, ©. '9!._7

b. An admittedly too-small boetstrap run of only 5 bootstrap replicate

samples of n produces the following ordered list of valnes | X* - X | :
0.205 0.214 0.216 0.246 0.201

Supposing that the sample mean of the original data is X = 44.23 give the
80% bootstrap ci for u, based on the above.

Tt #* ¥ o s prenn &
o AGE (IsT = 0.258

1= 7#237 0.24€
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6. Machine processes are scored for x = efficiency. It is desired to obtain

a 95% ci for p, by the method of |proportional stratified sampling | with
strata corresponding to three levels of cycling rate.

stratum 1 2 3 .
stratum size 1000 1000 = 500 AL N=1Se00
a. If a total sample size of 25 is used, how is this allocated among the
- th ?
ree strata 0 IR /
/o Frorml
$ ARem 3

b. The stratum by stratum sample means are
stratum 1 2 3

sample mean 3.1 26 28
Determine the overall sample mean of all 25. Don't reduce.

(3)+ (2()%25’[?/57

c. The estimated s.d. of X (from this stratified sample) is given by
2

p |
\/ 23 W2 . Give the numerical values of the weights W,.

_.-/" . /10 -
4//*2'3"' 4 = 57 44 73
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7. A maximum likelihood estimator selects the model giving the most
probability to what has been seen (the data). By this way of thinking,
which model best explains the event R1 R2?

model 1: select two with replacement from [ RRG G G ]

model 2: select two without replacement from [RR G ]
Show your calculations.
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