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A3-1. We @n gbuate the number and percentage of ech type of cefed in the elevantime periods as bllows:

Defect | Jan.5, an Jan. 5, pm Jan. 5 Jn. 6
Type No. % No. % No. % | No. %
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(n Comparing the hird and urth Paretodiagians, we e tlat the percentagesof each type of defed are oudhly

©

conparable oserthe wo dgs — E § most commaon and represents a esmevhat hgher percentage of dl defeds
on Anuay 6 than o Januay 5 F is least conmon and acaurs only on &anuay 6. Defeds A and D & dso
perhaps ©meavhat hgher an Januay 5.

Campaing the first and emnd diagans, we e tlat hee is a narked differencein the dstribution of defeds
after the reguar operaior wasregdaced & around noon on anuay 5 — he gpedminant déead beame E(the
sufae rach) and three afeds important in the morning (iz. A, B and C) beamemuch less ©. Defed E
perssted an Januay 6 when the eguar operator returned, and © doesnot seen to be a opeator effed; the
produdion t-up shauld be amhedto try to e f somehing has dhargedrecantly to gart making the sirface
scraches mticebly more frequent. Thee is ®me @idenceof an gpeator effed in defeds A, B and C which
became ppredably more comnon ajainon &Anuay 6 when the eguar operator returred, comparedwith their
marked decreaseawith the redacement @eator.

A3 -2. Ead goup a individual will hare thdr own way d approaching this queston, dthoudgh theee sauld be gynificant
elementsn comnon anang the fhishal dagrans; @mpare your diagiam with that of anather goup a individual,
and dsaussthe smilarities and dferencesn the ontext of how each dagramwasariived &.

A3-3. @
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The bestime (from a snpling perspedive) to ched the baces is as hey are keing unpacked. It would be
incorvenent n a mandacturing ewironmentto number the lraces 1o N (either physically or conepuadly) and
then ke for ingoection thosebraces mrreponding © 200 mandom nmbers in the nteval 1toN. Instad one
cauld insped evely kth brace & they are tnpadked with 200k =N. A possble disadvant@e of his systematic
Hecting proedure B the equirament to mpackall the kraces, whichis inconvenient f it turnsout that they
hare b be eturred o the sipdier.

(continued overleaf )
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A3-3.(b) The rumbers ad percentagesof dbsevationsin 15 intewvals ae:

(cort) [92,93 [9394) [94 95) [95,9) [96 97) [9798) [98 99) [99,100) [100,101) [101102) [102103) [108,04) [104105) [105, D6) [106, D7)
No. 4 0 9 4 8 14 > il 2% %5 15 12 9 9 10
% 2 5 4x 2 4 7 D% D% D% D% % 6 4% 4% 5
© The histayram (stown at the ight) raises 141 Brace Szes (n=200
sefous qiestnsabout the mandacturing P 25 25 25
proaessfor the lraces. Thee gpeas © e 124

be too nuch varation — t is posible tha
we ae locking & more than me pocess
stream.In addtion, the cu-off on the iight-
hand &leis ratrer drupt; amorenomal
distibuton of szes wald be epeded.
This may indicde that edremenaon-con-
forming produd at the hgh end ha been ot/
inspeded ait, which would usuay be a 92 93 94 95 96 97 98 9900 101 1 108 104105 106 107
sigh d a poaly manayed mandacturing .

I Brace sze (cm) !
proess Le us.
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A3 —-4. To ove 997% d the podudion, we reed tle average + 3 dandad devdions;
this intenal is: 0239+ 3x 0003 =(0.230, 0.248 cm.
A key assumption heee is ha the iotor shaf diameers can ke nmodelled by a normal distibution

A3-5. @ Lethe random vaalde Srepresnt the arourt of swell (in perce) of a phdic rod sleded euiprobaldy from
the rods mack by he etruder,

we we he model  STIN(139 0.55),

whee the valiesfor the mean and sindad deviation of he rormal model ae those d the aeraje and sandad
deviationof the svell obseved for the rods producedby the pocess

Then proportion out of spedfication =1 - Pr{12.0 < N(139, 0.55) <150
=1-P{-345<N(O, =2
= 0023025 1%3;

thus, br 10,000 rod, we exped abaut 2303 a around230 b be ait o specification

(b) Assuming that the sandad deviation of he svell of the 10ds

from the etruson processremains unchargedby the ajust- Acjused origina

ment 6 the pocess aeraje and ako ha the rormal model N g

is dill appiicable, we have

proportion outof spedfication

=1- Pr12.0 < N(135, 0.55) <150
=1-P{-272< N(, )< 273
= 2x0.003 B3 = 0.006 3865 0.64%.

We e that centering the process h the tderanceintenal ha rediced tie proporton of rods whichdo not met
spedficationsby nealy a fador of 4 (from baout 2.3% to ébaut Q64%). In the dagam dove a the iight, these
proportions ae repesentedby the &il area below12 and dove B underthe gpropriatenomal curve.
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(© Forthe ajustedprocess ~ Pr[N(135, 0.55) 2154] = Pr[N(0, 3 =345 = 0.000 25 6l1;

i.e, this @lcdation sows tha if the pocess aeraye isreally 135%, then underthe rormal nodel thee is a po-
bability of only abaut 1 n 3600 d obseving, by chancea svell realing d 15.4% a higher; this probability
is 9 low tha a nore likely explanaion than mee danceis tha the pocess aeraye isnot 135%, kut is actu-
ally greater than his value
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