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A new deferred sentencing scheme resembling double sampling scheme has been suégest-
ed from viewpoint of operational and administrative convenience. Tt is. recommended:
particularly when the inspection is destructive. The 0.C. curves of the scheme for two
sample sizes of 5 and 10 have been given. ;

In 1947, Anscombe et al' developed certain deferred sentencing schemes for lot by lot
inspection. In such schemes the decision about the acceptance or rejection of a lot is not
taken immediately ¢ fter inspecting a lot but is delayed till some more lots are also inspect-
ed. They have discussed, mainly three such schemes. -

In the first scheme, the decision about acceptance or rejection of a lot can be taken
only when a large number of lots have been inspected. This scheme, involving, as it does,
a lot of storage space and delay in despatch of accepted material, may not be administra-
tively convenient. Moreover, the sample size, 7.e. one item from each lot remains fixed what-
ever the inspection results might be. In the second scheme, this drawback has been sought
to be remedied by increasing the sample size as soon as the item inspected in the previous
lot was found to be defective. Here, a lot is divided into several parts and one item from
each part is taken. It may not, however, be always possible to divide the lot conveniently
into & number of parts as required by the scheme. Moreover, in the above two schemes the
fraction defective is assumed to be infinitesimal. In the third scheme the fraction defective
is not assumed to be infinitesimal but the number of lots to be inspected before a decision
could be reached about the acceptance or rejection of a lot is four or five. Moreover, the
number of samples to be taken from each lot is forty or twenty, which may be too much
in the case of destructive testing unless the lot size is very large. :

Keeping these schemes in view, we have evolved an inspection scheme which is quite
simple to operate and is clso administratively convenient. It calls for a second sample to
be taken from a lot either when a defective oceurs in the first sample or when the next lot
is found rejectable. However, the decision about its acceptance or rejection is taken when the
next consecutive lot has been. inspected except when it is found to have more than one
defective in two samples combined in which case it is rejected straightaway. In case we
come zcross a rejectable lot we are not sure whether the process average fraction defective
has worsened when the lot under question was under production or previous to it. We
then look back and try to give the previous lot stricter inspection.

SCHEME
Let us visualise some production process which is producing certain items continuously.
Let these items be grouped into lots of some fixed number of items and be presented for .
inspection in the order of production. Then we consider the following double sampling

deferred sentencing inspection plan in which all the samples are of equal size, consisting of
n (say) items. '

Inspect a sample from the first lot.

I. No defective, inspect a sample from the second Iot. If it contains
(@) no defective, accept the first lot,
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(6) one defeetlve, imspect another sample from the second lot and if it contam.s

(1) no defective, accept the first lot,

(2) one or more defectives, reject; the second 101: and also inspect a second sample
from the first lot and if it contains-

() no defective, aceept the. fixst lot, N
(1) one or more defectives, reject the first lot L N
" Also, start afresh from the third lot onwards. ' ‘

(¢) more than one defective, reject the second lot and proceed. a8 in. b (2) above.
- IL One defective, mspect another sample from the first lot itself and if it conta.ms
(@) no defective, inspect a sample from the second lot and if it contains
- (1) no defeetive, accept the ﬁrst lot, - ’
- (2) one or more defectives, reject the first lot

(b) one or more defectives, reject the first lot. Start afresh from the second 10t
- onwards. . ~

_ 1I1. More than one defectlve, re]ect the first lot Start: afresh from the second lot
‘onwards. ; S
The above scheme can be represented dlagramatmally as follows

.First lot o Secondlot ' Decision. on .
Number of Defectives . ‘ Number of Defectlves . . First iot ‘ Séci)nd lot
First Second Tirst ‘ Second  ' First - Second
Sample . Sample Sample . Sample . lot ! lot
\ —>0 » ACCEPT
0 | o > 0 —» ACCEPT

) —>>'|J-———-—\————->- REJEC‘T

~_{:-o : ——— >~ ACCEPT
=>1 = ——» REJECT

->2- > REJECT -
-, ACCEPT
S REJECT

. » -",'0»,——-,"0 — - 'Accspr‘
ey & Reser

V-
Lad .
Y

REJECT .



CHAKRAVARTI & SRIVASTAVA Deferred Sentenmng Scheme ) - o 249

OPERA’].ING CHARACTERISTICS oF THE SCHEME '
From the dlagramatlc representation of the seheme, the proba.blhty of avneptanoe
{Pa) of a lot can be easily derived and is given by ~ o
. Pa=(1+ p)g* + npgn ! )
* and the average amount of mpectmn (AI ) per lot is gwen by
AL =n - ngr=1 (1 — ¢") §q +mp (1 + q”)%
where p is the process average fractwn “defective. -
» By definition : ' ’

LAl = Probablhty samples size in #

-+2n. Probability that sample size is 2n. .
Now probability that sample size is » o s -
=g@n 4 g" . npgr =l . " 1 — " —npgr !
=" +apg*r—l+1—g" —npg—=t
Obviously,. ' |

probability that sample size is 21 .

= 1—probability that sample size is n

=" 4+ npgr =1 — ¢ —npg=l
Hence; ‘

Al —*n{qz" +npqs"“1 + l—q — npq"—‘l
+2n {g" + npgr=T — g — npgh— 13
= ng2 + nipgdr =1 + 0 — ng® — nipgr—1
+ 2ng® + 202 pgr—1 — ng» — n2pgin—1
= n + ng" L ngtn - nzpq"~‘;1~ nopgin —1 :
= n =1 {g— 1+ np — np ¢ }
=n+ =1 {g(1 —¢") + np (1)}
‘ —n+nq"—1(1—q ){q+ np (1+ ¢}

From the above calculations, we have verified that. if the calculatlons are done w1th
_ the help of the above formula then the values given in the tables are obtained. ;

DISCUSSION AND CONCLUSION

*In the case of destructive testing, ’che samplé size has to be kept necessarlly low..
: Hence, previous information that is avail: ble must be made use of in improving the operat-
ing characteristics of the plan. Our results show that, while deferring sentence accomplishes.
the function of utilising previous information, the more removed the previous lot from the -
one under actual test, the less is the-extra inform: tion g'ined in the form of improving

the 0.C. curve. Administrative convenience should thus be the guiding factor about the.
number of lots to be consudered for deferred sentencing.
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We have - presented in Flg 1 the 0.C.

e 0.C. CURVE o; SCHEME (1) - curves of three schemes VlZ o
o 0.C.CURYEOF SCHENE () .+

ToTer O CURVEOF SCNEkE ) (1) Non-deferred double samplmg scheme :
e - ‘ Acceptance and rejection numbers

being 0 and 2 for first sample and 1
. and 2 for two samples combined.

08 4
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~ PROBABILITY OF ACCEPTANCE OF A LOT

(2) Double sampling scheme with deferred
sentencing upto . the mspectlon of the
next lot.

(3) Double samphng scheme with defer-
red sentencing upto the inspection of
the next two lots.
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Fig. 1—0.C. curves of various schemes.

The average sample sizes inspected per lot and the LTPD (the process average fraction
defective for which the probability of acceptance is 0-1) of the schemes (1) and (2) have
been given in Table 1 for n = 5 and n = 10.- :

Tasre 1

" AVERAGE AMOUNT OF INSPECTION (AI) AND LOT TOLERANCE PROPORTION DEFECTIVE (LTPD) FoRr
'VARIOUS SCHEMES ° '

a=5 e a=10
P Scheme (1) Scheme (2) -’ Scheme (1) Scheme (2)
" Al - LTPD AT -LTPD Al LTPD Al LTPD
0-01 - 52 . 5:2 : 10-9 110
0-02 5.5 5.5 1.7 S 1147
0-03 5.7 5-8 \ 12-3 123
0-04 58 . 0:39 60 0-25 12-8 0-23 12-8 0-15
0-05 6-0 63 T84 13-2
010 66 7-3 - 13-9- b 1548
0-15 - 70 : 7-8 135 14-9
0-20 © 740 7-9 12+7 136 '
025 62 - 65 11-2 11-3

It is clear that whereas there is only marginal i increases in the number of items inspect-
ed per lot when deferred sentencing is adopted, the gain in protection is considerable inl the
* form of steeper 0.C. curve. It may be mentioned that the value of n, 4.e. the number of

items inspected per lot is to be decided taking the lot size and protectlon desired mto
consideration.

Further, for faclhtatmg the use of the suggested scheme the a.verage amounts of

inspection and lot tolerance proportion defective for n = 4, 6 and 8 have been glven in
Table 3. :
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AVERAGE AMOUNT OF INSPECTION (AI) AND LOT TOLERANCE PROFORTION

proTIvE (LTPD) yoR sve-
"GESTED SCHEME FOB % =4, 6'AND 8 - ' = B

=6 p=8
| AT LTPD . AT 1
0-01 T sz S ee 87
0:02. 430 ey 9-3
0-03 , 45 PR & 00 LU
0-04 , 4.7 030 75 02 106 08
005 4.8 R SR 1 Y S
010 RN 17 P : 90 125
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