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~ STT 351 -  Exam 2

1. Four pumps are pulled from a process under statistical control. The
four pumps average 3.2 gallons per minute with sample s.d.= s, = 0.7.

a. Write the formula for a 99% confidence interval for M. g5

T t 782 %_ 3 3482

b. Ntlmlerically, evalnate (a) for the information given but do not reduce.

. B2+43/82 Vf—%

‘¢. Whatis your numerical estimate of the population sd o, from the infor-
mation given? Do not reduce.

est o My =7

d. What is your numerical estimate of the sd of the sample mean (i.e.
your estimate of oz) based on the information given? Don't reduce.

~ e. What |{performance claim|is made for a 99% confidence interval?

Reoarsx ‘?‘1; OF SRapls 2F m=Y 1o A %Z
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f. For large n, what happens to the width of a CI if n is replaced by 4n?
— = T~ So 4vOTA o CT /5 AHEF
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g. What happens to if scores x; z;re replaced by 3 x; - 6)? |
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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-
rosion resistance -

sample mean | sample sd sample size
X 24.6 3.7 60 :
y 23.8 3.9 100

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

| = = _ ac/.22% o 29*
Ae(é/%ﬂa@g«,y = LK)

b. Same as (a) except the samples are without relacement and the popula-
tion sizes are 800 and 600 for x and y respectlvely UsE FFC =

275 oo Lm0 —AD
/7(/ o SEo—7/ @ ; (‘j;—*/

/o0

e

. 3. It is desired to estlmate 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 have a bearing on this, so both x and y scores
are measured for each of the 50. We find sample s.d. are

5y =17.8 months Sy = 20 psi .
f the sample correlation of x with yisr = 0.8 determine the numerical
value of the margin of error of the regression based estlmator of y£,. Do

not reduce- 194 //7% |

196 1=
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4. A random sample of 100 lead seals is selected from production. Of
these are 29 found to be defective.
a. Give the formula for a 95% z-based CI for the population fraction of

defective seals. P .‘_f' /.96 f/ /a(/%
/" ot L9 VORI ) s
b. N

umerically evaluate (a) but do not reduce.

S. A 95% bootstrap ci for the population mean, based on a dataset
named "prices" is given by a call to the function
bootci[mean, prices, 10000, 0.95]
a. Give the call required to generate a| 99 % | bootstrap ci for the popula- .
_tion [median | but with |twice the number of bootstrap replications|

bootee [rmeoran, PRICES, LoD, &,‘?9]

b. Is it correct to say that the bootstrap method effectwely increases the
sample size of the dataset? Vo, DR Wﬁ ,a/ (A&

jvzo@?‘ ARE NO? NEw DATR] mefcy SUES 7 T0TE
PR ANALYZZc AL e A7 o

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 o
stratum size 1000 1500 800 /= 330

a. ¥f a total sample size of 33 is used, how is this allocated among the

three strata" | - m &y M = {222 2= /0

33087
/7\2,"' /5‘—
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b. The stratum by stratum sample means are
stratum 1 2 3
sample mean 2.6 31 28
~ Determine the overall sample mean of all 66. Don't reduce.

X =0 = /(z(}fg/féxjvﬁz/(/gﬂ

¢. The estimated s.d. of X (from this stratified ‘sample) is given by
32 S
E W n . Give the numerical values of the Welghts W..

by % @w=35 4=

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 G2? -
~ ‘model 1: select two _vE_t_ll replacement from [ RRG G G ]
“model 2: select two without replacement from [ R GG ]
' Show your calculations. -

P2

& FRIG)= &1 = 4

.,
4 2 2(5 (e 285/%)

rmenet (T /5 THE IICE Gl
AMOIE THE Teo MoELS -




T6L¢E SOSE - 618C  80SCT  ¥LOT  LILT NZET X
- 61I8'E LTSE . 1€8C  8IST 080T  ITLT  €TET 1T |
0S8°€ (45 SY8'T .8TCT  980°C  STLT  STET 0T

£88'C - 6LS°E 198°C 6£6C  €60CT  6CL'T 8TET 61 :
76t 019°¢ 8L8C  TSST . 10T  ¥eLl'T 0ee'l  S8I wopsaLy
€96’ 9b9'¢  868'T  L9ST  OIT'T  ObL'T €ECT LI JosdausaQ |

S1I0v ~ 989°€ 126C €8T  OCI'T  9vL'Y  LEET O .

L0V geL’e Lp6'T  T09T  IETT - eSLT  IPET  SE
21144 L8LE LL6T  YTOT  SPTT IOLT  SPET HI

122y TS®E.  TIOE  0S9CT  091°C ILLT  0SE'T €1
3IEY 0€6'€  SSOE  I189T  6LT'T  TBLT  9SET €I
Levy geoy 901t  8ILT I0TT  96L'1 €9¢€'T 1T :
L8SY Iy 691'E YOL'T  8TTT  TIST  TLET O
18Lv L6TV 0STe  178C  T9TT  €€8T €8ET 6
I0°S 106y . '6S€E 968CT  90£CT 0981 L6ET 8 w
801°¢ S8LY 66v'c. B6O'T  G9ET  S68'T SIVI L ﬁ
656'S  80T'S Lore  evl'e Lvke b6l ObFE 9
6980 £68°S ceoy  S9g'e 1L6T  S10T  9LVT S
“019'8 ELT'L Y09y  LvL'E  9LL'T  TETT €EST b
Y2671 €IZ01  Iv8'S  I¥Sy  T8I'E - €S€T 8¢9l €
B6SIC  9TETT  ST66  S96'9 €0ty 0T6T. 9881 T
- 79'9E9  T€'8IC  LS9'E9  TTRIE 90LTI  vIE9 8L0E - T
BS666  B666  BS 66 %66 %S L6 %S6 %06 . ‘TeAISIU POPIS-0U0-10F JOAS]
| - . . HONOIPad/20UspPIIu0D = BoIe SARIAUIN)

%666  %B'66 %66 %86 %56 w06 %08 .- - TRAISJUL POPIS-0M) JOJ

[oAS] HONOIPaId/e0UspIu0d = BaIe [BNUI).

anyeA [esnLD anfeA (ol 7 onfeA [edORLo 7 ~

_« o . | 0 !

aAIND LIsusp 7 EOIE SATIEINIING DAIND ASUSP 1 BAIE [ERUS))

_m_UE_QE uoyaipasd PUD 8OUBPHLOD O SONJOA |DONID S AL ojqp]



