Acceptance Sampling (the st famonss Lersszz
of product - oriented Sarpling IRSpection)
Lot N rtems
Sample 721 _items,
S pcceptt lrt o Creject” lot
There are both “abributes” and Yariabhes” versiom

/
based on cowt based o7t macasuremeds
of defects o and summaries
olefectives like X.S

“Atbributes” Versions (arnd in particctar
.r;,y/{s Sampling )

X = # of oefectes
771 Seuo;o/e (’?O/ﬂm

on J’an%/eo’ réents ( et contexd
If X=sc *accept” /ot

If X> :\ ‘reject ” /ot
dcce,oz‘wrce s ) s



&uamézﬁcmﬁ‘m of what Such a regimer? wil)
do rs u.rmz@ madl rn terms cf 2he O
( Waﬁy characteristze).
OC=F =Plxsc]

Thsis I35 a:ua,{é -&{a-zy'iz" of as a Swreeteon
of either ‘P or (L~ o i37).
3 defective contexits

P could be the It fraction defective )pw/:eaﬁ‘pe

<2
(0) —A'/LJ;\/—J "',1

or PIis a constant Pre o;’é/f:n‘y
MEMW/M&M

> Pen'/’eoﬁw

A actual occuresnce perspective
4 rYate 9‘ a/e]‘eoﬁ' rn ot A
(T: Zotal # of defects o

N tems)

A mean pccurence rete for \ perspective
a process jeﬂem,éy Slans >
( Poisson process /Deammez@r
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B A

Stabk process | Under simpe random
A model for Gf)| Sarmpling with NP
Deﬁa‘e‘ue characteristics defecﬁu&l n( A'4/(2?; §

XoBin (n, P) PO=2) = )

Mean [Foissen process Poissen process model

mode/ with | (with constet rate)
W/ rete A condrtional cn T

Unit | o Brcson (eD)| XoBin (T) )

Why is the dsn in lower r&aA{ corvect?

Basic probability fact: If events are acurring
according @ a [orsson process and I tave
T in a pericd N, *hen conditioral oo T
the focatimms are rid Uleiforrm [0. N].

—— e — Xy
0 n N

If T=5, conditional o this locations

are wriform on the mterval,
794



It twms out that in mary cases of W.n.c)
acceplance probabilities caleclated in any of
the above Fowr coays are simibar

—Note Fyuwes &/ and £2 of V&T 7n
this regard. (Pyge 45 /)

LDesign of an abfributes acceprtonce Samp/ing

plan (single sampling) amownts % chojce

of n.c — wel Yolk abord o approaches
‘Classicad two-point method” and
*Econontic / Decision T#Hemetie * choice

Classical two-point meth ai/ |
fa T might hgpe b choose ()

U (re, an OC cw/ve) rusrers:
approximately through these
po;‘nz‘:f. j

Devices ©o dp 2hrs (af feast approximatedy).
) Pornuclas (2.17) X @18) of VBT based on

a normel approximalionr Yo obn of X. (pyss
2) J%e method i1 (&.19) Lhrough (£2/)

based o a Foissen (nd) osn Sfor X P “7)//6‘7



Econgmic / Decision Theoretic ao"‘@ :

Ia/ea: Use enazyé 07‘ aQ /Droéaéz‘/fé/
and cost structure @ Fird

@y)ee,éea( cost as ]Ceomém
of (n.c) and cpleriise

We'll Ak z%/o-zf/oé (ar oS ]@wmc/azéa
07‘ ) .Demfyﬁ‘ -Z;Lyﬂédédh /Bodresnr

Lot of N items

(K = cost of inspecting a singhe iden

Ke = cast of later grief cawsed Ly
ary defective item that goes
uninspected

Suppose inspection is perfect

Tois /s the lbnder Wiel /Vordeman cost
Scenario where
Kr=ky, KoF =0, and Xou=R,




Do ‘Sinj/e Jamp/inj w;ﬁj ’)’eot‘cﬁ‘: 4 t/,
let X = # of defectives in sampl

If Xsc. accept (ot

replace arny Ds in Samphe
but o 2o rwrore inspectior

if X, regect /ot
(do 1002 inspection, replacing 2l DY)

(Assume that ‘rgo/acemem% e
quoranteed G and ‘free?)

Frobability Mock(,  perspective B /stabhe
process model with

P = consterd, propersty far
Cach ;tem Co be D

for 2he lot wrder <cons rderation

ETC (re. P) =nki + P (N-2) P Az
+(-Fa) (N-n) K

=N [14P (= 72) (1]
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ETC

(”I/ Cl)

(”Z ’ CZ)

0 1 P

e How 20 choose between (n.c) pawrs ?

The answer depends upon what T o
w:‘//iy -7, z‘nf«l’ aboedd P

R osdilily 1. P Arown
(leads b inspecting “AN or Neme?)
If p>2 (so pg-/>0)
an opbimal poliey will be one where
Pa=0 or 1—3% =0. re, we should
inspect ‘AN

If p<LL (s0o pR-/<o)

T an optomal poliey will be ome whese
Ro=] and I—Z =l re, we shadd
inspect Newe - 17/




Po:;;,!:lag 2. P not Anown bt I am wz‘//"y %
describe o with a dsn G on Co.1].
This might make Jense from Ywo perspectives,
) I'm a Bye:iaﬂ with a ‘prier “ dis»n Jor P
(G ’s the *prior?).
2) I'm onodeling * process verieticn” in P
(G s the *process dsn *)

Once T sebtle on a &, Icanwrye
ETC (n.c, p

over that olsn. Herely ab)wmﬁ/y 2.

Haring clome that, I can then compare ot
funcbions of p. buX rather nwnbers
for Various (n.c) combinationr % get
a best one.

‘\YW/@ " on Professor bardesmarn’s Stat 53/
web page will do S for you (oo e
opéz‘nu'saﬁaw) for the case cohere G s
Beta dsn (allwing J@éz‘é reore

general cost sbucture) -
/



Let’s consider the mathermatics of 2his
(up b the point where H gets rressy).

Begin by picking an cptimel ¢ for cack

Note %at‘ifa JW/G af;z reselles v X
defectives then the conditirmal expected cast

1S

inspection.
If I inspect the remainder, VK,

So T should do no 7720re inspection Jf°
nki + (NV-n) ks Eg[P/X] < VA,

le., /tf

Eq [Plx]< T,%
J#e prescription here 3‘/‘»90@ )’%l)/dcé-f P wrth
Eq[PIX] in the °Anawrn P* aralyss.

/15



By the way, ot tums owt that Ego[p/X=2)
1S monotone na?za/ecreaw‘»y i . This i’ q

conseguence of the nonotone likeltood
rotio Property of the bircoread ds,

I —————

X|P ~ Binewiial (n. p) f S @ _joint din
= conditcamal dsns For PlX=x.

Look at the means of those osns ard fird
~the /a{yen‘ X So Zhat the mearn /s SV below

S, That /s cZ5n)

E@.[ETC (7, 667‘- (») 79)]

for varicus n. 7#he best 727 ;s the oo
With the smallect corresponding valee,

In this model olependiy uporx tfe maticre
of G M can twn ol Lhat necther

SAUL? (n=N) 2or *Nene® /r gptemmad



Em/e‘ K =l Ka=tooo; G.PLP=0]=%£=p[p=p
"c/earJy * m=) s opt‘z‘ma.[.

Etampl . If G puts all s mass on a Sk
Side of L hen ‘clearly” either ‘AL >
or *None” s J/Dt‘z‘/na/.

G .
:Mone” 1S
optimal

LY/ P ! KoKy P

Jo 'Me - /‘ra'eresééy" ,aroé/e/w a)é 07és where G
put probabilidy on both sides of Kk,

Example G the Betoa dsn (parameters X, £ .
(This is the most tractable versign of Lhrs

aﬂags 15 ) '
X+X

Here  Eglplx=x]= X+4+n
JSo C;P#( n) 7S the /aryesz‘ X so that-

X +X < X
X+ptn T K greatest

e, o = L& (rprn)—w ) T2

= L Ben—oe # 32 (o0t

::,—(ffn Sor /aye . 75



The apéc:ma/ 7 /s ﬁwu( Aj mkt‘”u‘a!/‘rzj
(over choices of 7)

E; [ETC (n, ¢ 0. p)]

[ ercn o2y P
This /ozlr c/o'cm % minimiding

(%) 2 ") f P -2 (P2 )
| P - dp

As a maetber of Fact, *Sanph * oloes
Sameé‘i&y else ( W«./e»a‘). |

T2is "De»u‘»y Znspection Froblem” fornutatim
)5 not the most general possibfe, but-
the solutions mme gets are bypical of
whet one Sernds c/a/'/y ecoromic chorc€
of inspection plars.



