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Assignment 3

A3 – 1. Li sted bel ow are the defe cts identifie d by 100% inspectio n of the first 19,986 pla sti c tr im items produced at XYZ
Automot ive; a le g end for the six defect codes is giv en at the rig ht bel ow the lis t s. The first day’s produ ction was
12,439 items and the secon dday’s was 7,547 –there was a bre a kdown in the process at 11. 34 a.m. on the secon dday.
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A unfil l on outer sur face
B unfil l on inne rsurface
C vis u al defect on outer sur face
D col our out of speci fi cation
E sur face scr atch
F other

(OPERATOR TEMPORARILY REPLACED)

(a) Car r you ta Paret oanalys is on each day’s produ ction.
(b) Compare the two Paret odiag rams; com mentbr iefly on impor tant sim ilarities

and differenc es.
(c ) A replacement operato r wa scalled in at sho rt notic e ju s tbefo re noon on Janu -

ar y 5, but on Janu ary 6 the reg ular operato r retur ned; exa m ine the Janu ary 5
data for evi denc eof an operato r ef fect. Briefly exp lain you rfin d ings.

A3 – 2. Coffee doesn’t taste the way it use d to. said one member of the coffee clu b. The cof fee is str o ng enough but it doesn’t
have the taste I lik e any more. Us ing br ainstorming (preferably wit h a group of up to fo ur ot he rmembers of the
cl ass), make a cau se-and -ef fect diagr amto pro perly display facto rs that mig ht be responsib le for thes eco mments.
As s ume a domestic ele ctr ic coffee maker is use d, and add any relev a n taddition a lco mments bel owyou diagr am .
NO TE: Clearly indicate eit her the names of the members of you rgr oup or that you wor ked alon e.

A3 – 3. A sample of 200 braces is obtaine dby equ iprobable selecting from a sup pli er’s lat est shipment and each brace is
mea s ure d; the data are tab ula ted bel ow. The print calls for 92-108 cm.
(a) Sugge s thow eq uiprobable sele cting mig ht be implem e n ted in practic e in a situation like this.
(b) Con str uct an appro priat ehis t ogr amof the data .
(c ) On the basis of you rhis t ogr am ,co mment briefly on the sup pli er’s manufactur ing process.

100. 2 99.8 101.5 98.9 97. 1 99.6 98.2 106.0 101.4 101.5 93.6 103.9 106.4 104.7 103.0 93.9 97.6 100.5 94.9 100.6
97.0 102.7 94. 2 105.1 101.3 98.8 102.9 104.8 95.1 99. 5 10 4.2 93. 5 103. 2 101.0 99.1 101.7 103.1 105.8 103.3 102.4
93.0 101.0 99.6 99.3 103.1 105.4 105.7 100.9 99.7 103.3 94.7 103.8 100.2 98. 3 100. 5 102. 5 93.3 102.4 94.8 103.3

102. 3 98.2 99.8 101.5 100.6 98.8 100.2 100.4 99.4 101.4 97.2 101.1 96.7 99.7 99.9 106.8 104.9 100.4 95.2 94. 2
93.2 100.9 100.3 99.8 94.8 97.9 100.3 101.1 93.8 105.6 92.7 98.1 102.1 101.3 95.0 97.4 101.7 104.1 105.0 98.4

92.9 106.9 101.6 100.7 98. 5 98.2 97.8 93.0 98.0 105.1 96. 3 106.6 98.1 98.0 100.6 101.2 100.5 93. 5 99.0 97.4
105.8 100.0 97.6 98.9 104.0 96.0 98.7 99.9 104.3 102.6 106.7 98. 5 95.7 102.0 100.4 98.6 103.7 101.0 98.1 99.4
99.4 100.9 98.2 102.7 98.4 102.6 96.9 103.4 102.9 96.3 106.8 106.2 100.4 102.8 101.9 97.3 101.4 104.6 100.1 99. 2

101.0 94.5 99.6 106.7 101.1 101.6 100.8 99.3 101.4 96.8 96.4 94.4 101.6 102.8 98.6 98.7 101.6 94.1 100.2 99.0
102.7 98.6 97. 3 92.8 97.8 105.5 96.7 92. 5 93.1 100.2 106.1 101.8 97.8 98.5 103.5 97. 7 99.7 98.4 104.4 100.7

A3 – 4. The dia m eter of a produ ction lot of roto r sh a fts has an ave r age of 0.239 cm and a standard dev iation of 0.003 cm.
Calcula te a speci fi cation such that 99.7% of produ ction wil l fa l l within the speci fi cation lim its. State cle arly any
assump tion(s) unde r lyi ng you rcalcula t ion s.

A3 – 5. Mo nit oring ove r time of the amou nt of swel l of plasti c rods coming from an ext ruder has fou nd it is stable wit h an
av erage of13.9% and a standard dev iation of 0.55% ; his t ogr ams hav e sh own that the patt e rn of variation of the
perc ent age swel l can be model led by a nor mal dist rib u tio n. The speci fi cation lim its for the swel l are 12.0 -15.0%.
(a) Fin d the pro por tio n of the produ ction that is out of speci fi cation. In a produ ction run of10 ,000 rods, how many

woul d be expected to be out of speci fi cation?
(b) Sup pos ethat the ave r age percent age swel l coul d be alt e red from 13.9% to 13. 5% by adj usting the process, what

propor tio n of the produ ction wou ld be out of speci fi cation? State cle arly any assump tion(s) inv olved in you r
calcula t ion. Giv e a sim p le graphical por trayal of the situation before and after adju s tment.

(c ) Sup pos ethat thene xt swel l re ading after the process has suppos edly been adj ust e d as in (b) is 15.4%. What Answe r
can rea son ably be giv en to the Que s tion abou t the value of the process ave r age? Show you r re asoning cle arly.
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