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Tu tor ial 5

A Statist ical Emergency

T5 – 1. It’s 11:35 am and I’m desperately prep aring for a 12:30 cla s s. The ’phon e ring s – as usual, I cannot resis t.

"J ohn here from West ca st. I’v e go t an urgent sampling problem ."

[Yo u sh oul d know that Wes tca st is a fou n dry that pro duces automobi le parts in ver y large number s. They mak e ca sting s
by pou ring mol ten iron into mol ds and letting if cool and solidify.]

"What’s the problem?" I ask, con tin uing to write my lecture not es.

"Wel l, you know how we pou r ir on from a big ladle into mol ds – about 16 mol ds can be pou r ed from each ladle of iron."

"Yes," I int e rrupt. "There are two castings for each mol d, are n’t the re? So that wou ld be 32 castings from each ladle?"

"You’v e go t it," said John. "We ll, we had a problem this mor ning. You rem ember how we innoculat e each ladle wit h
Re mag to ens ure we get the cor rect nodularity? "

[‘In noculation’ mea n s that a speci al chemi cal is added to each ladle of mol ten iron ; this chemi cal cre ates the req uired
cr ysta lli ne structure of the iron when it solidifies – the nodular ity.]

"Wel l, the re were two ladle s that we’re not sure got innoculat e d. The castings from those ladle s are mixed up wit h
thos e fr om fou r ot he r la dle s. The re’s about 190 castings in all. We can’t ship them until we’re sure that the nodular-
ity is OK in all of them."

"C a n’t you tel l which castings came from whi c h la dle?" I aske d.

"No way ", said John. "Wo rse than that, we hav e to cut up the castings to check their nodularity".

"If the re was no innoculant added, wil l ev ery casting from that ladle be bad?" I won d ere d alou d.

"Yes," said John. "All 32 from that ladle wou ld show a nodularity problem ."

"So what’s the que s tion?" I aske d, thinking I’d hav e to skip lun c h.

"We’re goi ng to take a sample of castings from the 192 and check their nodularity. How many do we hav e to cut up? "

"Wel l, what are the con seque n ces of ship ping bad castings," I aske d.

"P retty sev ere," John repli ed. "Our custome r is goi ng to be upset. He’s alrea dy mad becau se of the delay this screw-
up is cau sing ".

"How confid e n t do you need to be? " I aske d.

"We’d like to be cer tain but we don’t want to sacr ific e too many castings. I’m thinking of 99%," John answe red .

"O K," I said. "I’ll call you back at 2:30 after my cla s s."

"I need the answe r within 10 min utes," John said. "If you can’t do it by then, we’ ll just go ahea d with some sor t of
scheme. Call me back."

I put dow n the ’phon e, wis hing I’d prep are d my lecture last nig ht ins tea d of goi ng to a sli de show on New Zealand .

THE QUESTION: Deter min e the requi red sample size and a sampling protocol wit h an exp lanation that John can
un d erstand ove r the ’phon e; be sure to state cle arly the assump tion s you make. You hav e 10
minu t es.
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