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STT351-002
Final Exam

1-2. TREE.
20% of fields are productive. F o
85% of productive fields appear productlve ﬁ 35 PA 1 G 5557
5% of non-productive fields appear productive. ' |
Make a tree.

7p(’ﬁa(‘, .8 (rqr)

1. P(field appears productive)
PR = CPA)+ APCA)
=2 (¥)+ 5008

2. P(field is productive | field appears productive)
=CPA)/ /’(/?/
= 'ZC&C/(Z,(&Sj—% g/(ﬁ/)

3-4. CI and TEST for MEAN u. A le of n = 6 prescription eyeglass lenses is
drawn from a process under sfatistical contro). Each of these six is subjected to mea-
surements which determine an over: X = "conformity to prescription." The sam-

ple mean = 2.2 and the sample sd s = 2.8. cg,mzﬁ(,_
. c5
3. Determine the 95% Clfor .~ % = £ % C—
K ;
DF ::6’ —) = S 8,075 5
ST
4. Determine the final sample size ”FINAL required for 95% hybrid CI
' XenaL £ 0.04 }
%/1//7 — Wy 74
NiT T = O 0/
Fondl :
% =
— %/w,? ’//\07 = 2157/ Z/g
Teme \— /o
- o.09 - 2.
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5-6. Probability Rules. P(A) = 0.6, P(B) = 0.9, events A, B are independent.

7-8. Drawing balls. Draws will be made without replacement and with equal probabil-
1ty on those remaining from {RRRY YBB BB} (ie. 3R,2 Y, and 4 B}.

7.P(R4) = 5 by what simple principle?  o@pEg, JF LEAL [ WD mATFER

PCRY) =(RI) = 7

8. Use rules of probability to PROVE P(R2) = —by breaking down event R2 accord-
ing to what happens on draw one. Cite the rules you use.

FCRY) = BRI ) + PCRICRL) TorAc (kog)

= 7’7(:@ P(z@/f) ra(r@’c“) ngSZ//g/cj }/Wﬁ‘f'/
&) =G =3
9-10. Estimates. A saJZple of n= 100 is selected w Iép cement and with equal
probability from a population of size 300. This sample has mean X = 2.1 with s = 0.6.

9. Estimate the sd o of sa.mple mean X &/ 7%/007 L&
e = =
=] e T Bw——-/ o722

10. Estimate the margin of error for X. /76 7omEs (ﬁy

o 6.
a4 Berm—/ U/_é"
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11-12. CI for SUM of means. A with-replacement sample of 70 parts from supplier A
finds sample mean breaking strength = 560 with sample sd s = 29. Independently of this,
a with-replacement sample of 90 parts from supplier B finds sample mean breaking
strength 540 with sample sd s = 38.

11. Determine the 95% z-based CI for the difference p4- up.
X —57~ |/
(zo-Sy=) T / V 295 . 38%
& J‘V-ﬂ /78 S5 -
12. Determine the 95% z-based CI for the SUM ps+ up.

| 9’€+0? e _ﬁsaiz?@%%";

o

S50 £ (T6 )2 2g 25"

13-14. Binomial. On average 15% of a population of vases will be damaged in ship-
ment (i.e. p=0.15). Recall the discrete probability density for binomial is
' n mx
px) = (x) pr (1 —ppforx=0,1,..,n  cokrecTIoN
| S v
13. Determine p(2). Evaluate the binomial coefficient but do not otherwise reduce. HN=30
o e To-1
e =(Z) "8

= z2/9. ,/j‘z gf/g

2 .

14. Determine a 90% z-based CI for p if we find that out of a particular sample of
200-vases there are 25 damaged in shipment,

.
ﬁ“f 4645 \/i)

55 Ik

%f/ s V22
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15-16. Poisson. We average around 3.7 work stoppages per day. If the distribution of
the number of work stoppages is Poisson recall px)=e™* "’;T x=0,1,2,..adinf.

15. In the z approximation of P(more than two stoppages tomorrow) we use a
standard score z of 2.5 (continuity correction of "more than two"). Determine this z.

O?JJ—— i == ZJ//57

= e

16. Determine P(more than two stoppages tomorrow) directly from the discrete
density but express it as a finite, not infinite, sum. 3 _] ~3.)
7

|~ P -pa) = (— e 25 ,6 _3_.7_,

17-20. Chi-square. A process has been producing LEDs on average in proportions
25% excellent 10% good  65% avg
A random sample of 200 LEDs finds
observed: 48 excellent [32 good | 120 avg

expected: Lo | 20 /3O ,,42‘7 J}; - 6 2 5/’%2@)

17. Fill in the expected counts above consistent with past performance. '

18. Determme the contribution of category 'good” to the chi-square statistic.
@;)— C 5"7 30

19. Determine the degrees of freedom of the chi-square. /ge ¢ ,%_, /=3 = 2
DF=2 | Cemeeal f%«/c};af :
7 e ARAmeTERs F4L = F{= &
= HpEEE 4 N Ay =

20. Determine pg;g if the chi-square statistic is 11.6571. DFF= .
TaE UL
(G F(sz:‘j 1.672/) G DPA
Brraen O ¥ 100] - oo (0879

so0f 13,87
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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 L

0.2 |

/

10 12 14. 16 18

22-24, Rules for E, Var, sd. Random variables X, Y are independent with
EX=6 Var X =4 '
EY=9 VarY =2

2 Bxv) "2 £x £ = §¢4)

23. E(Y'?) (follows from Var Y =E (Y2)-(EY) = I, y.f@yl
=R +95

24. sd (6X-3Y+YMY] = /m(( é&ﬂ ,,

T AP ) = @) 4 92D
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25. Plot regression line. Parts are sampled with-replacement and scored (x, y) where

X = serial number of part y = hardness.
The sample data are:
X =1343 Sy = 433 n = 200 pairs (x, y)
V=127 Sy =11 r=07

What is the value y for a point on the regression line with x = 1343 + 433 (i.e. one sam-
+ ple sd above the sample mean in the x-scale)?

ANS - (3” +/L(/);/3, = 42,7+ ﬂ?@//

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 27 2.0

Estimate the population mean y from the above data.

X=Sw % = az(z,zy+@/(z,7)+,7@aj

(=)

27. Calculating SD. For the following discrete distribution calculate the standard devia-

tion o 2
x p®) xpey K Po5/
0 08 o 7
1 02 IS
EAZL gx’= (/_/«
: iy, L — [P
J = W:l £ xlfé’ﬁﬂ m
asa/ﬂé,
FATIMIEH

Vper) FR

o) ol
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28.29. Multiple regression. A random sample of 400 of our products is 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 multiple linear regression is fit to this data resulting in the fitted model
y=44.75 -"7.80 x1 - 0.083 x2

28. Determine the average effect on price (according to the fitted model) occa-
sioned by adding 500 to the order and switching from a major retailer to one that is not a

major retailer. AG‘,L = 7,8 / trom ~0501 70 ;250&0)]
= 0,083 (620) (Fermm —o0,083%, To ~2,053
| xzv422)
4/ = 7.8~ @ c83)(e2)

29. COmpare the 95% CI of u based on ¥ = 42.76 with that based on the regres-
-sion based estimator if Jwﬂkgcﬁa'\)

sample multlple correlation is R = 06,
regression based estimator works out to 37. 80

QS%CIusmgy + 1,96 [% Y176 1 /?’(-L—

95% CT using regression based estimator 37 907 w:’,é—\z/ /76 __Z;
Vs s )

30. +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: py =5 (minutes) vs Hy: yu, # 5 with e =0.1 Qj/w /,2/_-—;05’
%

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

the test? Indicate your reasoning. DfF = .n-1 = )27/ =7/ 1050{
— W= %

A-SIE
s (£ 128]> 1776 TR i

W—\/—\/—\/\/____,-———-—/ N
, /
S ) ) A,



