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STT351-001
Final Exam

1-2. TREE.
10% of parts are flawed.
5% of flawed parts appear flawed
2% of non-flawed parts appear flawed.
Make a tree.

1. P(part appears flawed)
= FCEA)+PCFA)
— ol 0F +.9 .01

2. P(part is flawed | part appears flawed) = [ (£ ﬂ// FC F)

— o/ 005 _
of OS5 +.9 .0

3-4. CI and TEST for MEAN u. A sample of n = 7 prescription eyeglass lenses is
drawn from a process under statistical control. Each of these seven is subjected to

measurements which determine an overall score x = "conformity to prescription."

3. Formula for’ 90% CI for p with appropriate n, tor z score.  DF = 7—~[ =4
DF G0p Gwrrar |

tores &
7:973] oF=§ Xt 1993 %
& [1993 , o=
4.  Sketch curve P(reject 0 | ;1) vs u fora 1-sided test of
Hy:u=16 vs Hy:pu>16
with @ = 0.05 and §=0.1 at y;=1.8. Clearly identify these elements i in your sketch.
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. 5.6. Probability Rules. P(A) = 0.6, P(A | B) :% P(B) = % y
JRE
S PAUB) = Pa) 4 Fr8) - FIAB) wr 7
| =06+08 — FBIF(A(B) = | \
0.8 oc \

6. P(B | A)

I

AB )
Blhr = 2825 . o

0.6 T 57

7-8. Normal Table. Diameter D is normally distributed with g = 0.5 and o = 0.01.

7. Standard score z for diameter (.52. ;‘ a/ "/0( 7 o ) < _
__-—-_____,___._.—-——-—- —
e, of

8. P(Zin[1.34,227]) = P(Z.(Z,’Z? r*F(Z</5‘/] ?
| . _ / /.3 ‘I'
. F959—,9099 |
7.2 (%@7

- 9-10.. Estimates. A sample of n = 100 is selected with-replacement and with equal
probability from a population of size 200. This sample has mean X = 2.1 with s = 0.6.

9. Estimate the sd o of sample mean X ~ £57 gf~ d/‘ % s L /rf( 72

”5

R

o &

/va// o
10. Repeat (a) if the sample is withOUT-repIacement

“olipe T = FrC T - %@E/

59“@V ﬂ2ﬁ=ﬁi:7%££2£ ££
/V’_-’/ U 2xo—( Vo0
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11-12. CI for difference of means. A with-replacement sample of 70 parts from sup-
plier A finds sample mean breaking strength = 560 with sample sd s = 29. Independently
of this, a with-replacement sample of 70 parts from supplier B finds sample mean break-
ing strength 540 with sample sd s = 38.

I1. Determine 95% z-based CI for the difference p4- up.

A

; A . [a*, 38
X7 13 %Q% u@@~d‘?@iﬂ76/%§%

12. Determine the z-statistic needed to test the hypothesis Hy that the mean breaking

strength of parts is the same for supplier A as it is for supplier B. |- ‘
o Ciloy =My = © AR Hy l |
w “ (/ %5,,57/0 HS106: 767 RETECTS H)y
A z = = || 7 557 >@@
= A g S5 W Cemca
/ e | ke %, 1A %A

13-14. Binomial. 11% of a population of vases is damaged in shipment (i.e. p = 0.11). 5‘
Denote by p the fraction-defective in a with-replacement sample of 100 parts from this
population. -

13. Sketch the normal approximation of the distribution of p, identifying the numeri-

cal mean and sd of P in your sketch. 7 - 7 2 //V
, - A% .
= W oo

¥

p=al 7

14. Determine a 95% z-based CI for p if we find that out of a particular sample of
100 vases there are 9 damaged in shipment.

iy VECE
7ty V7S

197 +

091196
- V joo
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15-16. Poisson. The distribution of X = number of swirl marks in a polished surface is
thought to be Poisson with mean 4.

15. Sketch the z-approximate distribution of X.

e s /><g'mz> =0T =2

X
A=
16. The discrete density of X is p(x) = e # £

, ,x=0,1,2, ... ad inf. Determine
the probability of more than 1 swirl mark in a pohshed surface. Use thc discrete probabili-

ties, not the normal approximation and do not give the answer as an mﬁnlte sum.

1‘7()(>/) f(/)-fﬂiﬁ' —faﬂw\{/ /~PE)

= )-&’ Y =18

17-20. Chi-square. A process has been producing
25% excellent 30% good  40% avg

5% poor
- A random sample of 100 chips finds
observed: 18 excellent 24 good 46 avg 12 poor
expected: 24

- 3o 78 /2
(17. ill in the expected counts above consistent with past performance.

18. Determlne the contnbutlon of category "good" to the chi-square statistic.
£l i

19. Determine the degrees of freedom of the chi-square. ,é-/ = /= = 3 I@K ¢
NITE & [T SN RICIpLES 3 Ft@’f Ao 1t/ Fivs o,

4 ”‘3
20. Determine pg;g if the chi- -square statistic is 13. 86

ZoF=3
AT a/f:_% {175/6— )5 BerafeN
. OOE < 12:8 3 Py \1«,6’05“
Xl:-’ /3/{( P
/6.7

A

10(.?/
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21. Kernel density. Bell curves are placed at each of two points (see below). Plot the
kernel density estimate. Take care to do it correctly (show five pts accurately).

0.4 |

10 18

22-24. Rules for E, Var, sd. Random variables X, Y are independent with
EX=6 VarX =4
EY=9 VarY=2 _
2. EQY+4Y-X+43) = QEY+¢EY €A 3

=20)+94)— §+3

23. Var@Q Y +4Y -X+3) = fa/g Y =X %%) ﬁf(%;,,}zﬁ%z}){
=36 P/

o

24. sd 2X -3Y h\;_ (/(/ g,)\ ,32 = [/f/ %&){@ ‘7%7
N o
=72 9@)
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235. Plot regression line. Parts are sampled with-replacement and scored (x, y) where

7 X = serial number of part y = hardness.
The sample data are:
X =1343 Sx =333  n=100 pairs (x, y)
y=27 Sy =11 Tr=038

Sketch a plot the regressidn line clearly indicating two points on the line explicitly involv-
ing the above quantities.

26. Proportionally stratified. A population of motors is stratified by supplier

20% A 10% B 70% C
A stratified sample of motors produces the following sample means by stratum
stratum A B C
sample mean 2.4 2.7 2.0

- Estimate the population mean u from the above data.

3
K= % = (794 +127) 7(2:9)

(=]

27. Calculating SD. For the following sample data calculate the sample standard devia-
tion s.

A
0 o — >
L o= BT |7 Y




~ final001.nb _ 7

28-29. Multiple regression. A random sample of 100 of our products 1s selected from

stores nationwide. Each is scored for
y = selling price
x1 = 1 if store is major retailer, 0 if not
X2 = quantity ordered by store

A muitiple linear regression is fit to this data resulting in the fitted model
y=44.75-7.80 x} - 0.83 x2
— ! (1
28. Determine the regression-based estimate of (¢, if we know from our records

Mx1 =0. 72 (i.e. 72% of stores selling our product are major retailers)
Hx2 = 633 (i.e. the average quantity ordered per store is 633).

/@]@g@g e AT~ @79’&,5’3({33} F&Wﬁ@w

29. Compare the estimated margin of error of

the sample sd of y-scores is 4.55 and the sample multiple correlation is R =0.77.

estimated MOE fory ;s / y 7( %

estimated MOE for fegression-based estimator (28) /s | /)~ %\ 2 /: g ( %
2z
Vi 77 198 455

30. t~-TEST. A process is in control. Each part produced is score X = finishing time. A
sample of 12 will be used to monitor the process in a test of the null hypothesis _
' Hy: p, =5 (minutes) vs Hy: puy> 5 witha=0.1

30. If the test statistic for a Sample of 12 evaluates to t = 2.8 what action is taken by

the test? Indlcate your reasoning. . LIRANT
_ o X= @ DF=// m [=of

% - { 757
cer/cal. /. 363 BETETs
v ;35 —fnﬁc.-z’TV' thml Ao K

- ('qmn E =
Rﬂfﬁ?ﬂg /2 /~/ [ /%3

@K’) Fe= F g 2.%) = a,om < o,,,a/a = %57/{0




