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1. zﬁﬁﬁwﬁﬁéﬁiﬁﬁ

Mamy cases arise wﬁan,a mﬁmuﬁ&@ﬁﬁr&r wishes to make a

"};g;akamﬁa between two ma%ba&% %f gr@ﬁuﬁtmﬁn, about whose ralawf_""

» &   .3$'%ﬁ‘whi@h method to accept for future production mwast be

 »ff.maﬁag if'ﬁhe manmfaaﬁwwéﬁ’ia'ﬁaﬁ iﬁ%ﬁraﬁ%eé in his loss |

1:1 éu@ %o @xp@rimaﬁmatiﬁmg ﬁh@a the yr@@aﬁmr@ will be to manue

i f&@%ura ﬁ ivems using %a@h msthﬁéa %ﬁaﬁ manufacture the ra»3

quired amount N, using that magh@év@r@vgé the better on the
initial 20 The ﬁﬁﬁimam-ﬁamaleTaiﬁa-f@r’tﬁiﬁ=Pr@hl%m hasg
| been discussed by Somerville {l@ﬁ&?; '

- Suppose instead the maﬁﬂfa@ﬁgvar is iataraﬁtaﬁ in his
u‘}:laa5 due to éﬁp&?ﬁﬁ%ﬂt&tiﬁﬁ ﬁﬁﬁ Ehé'ﬁaﬁplﬁ size must come .

 from the total amount N, to be produceds Then the ?r'ﬁﬁﬁ“§$f3

 the remaining

Z*jfwwill be to manufacture n 1%&&3 ﬁsaag each method, @rmﬁusiag  _f;

(N-2n) 1%@@@ mainm @hat method prwvaa the

 botter on the initial L o
3 This %h&aﬁs will éeal,wiah %ama ﬁ@ﬁﬁié&@&ﬁi@ﬂ& of ﬁ@a-;iifﬁf"

”jﬂgplyimg & minimax sai&%man f@r thﬁ gﬁ%imum sample size in ﬁh@f, f

o latter case, @akxng into aﬁeﬁanﬁ tha amﬂamt to be F?@éﬁﬂ@ﬁg

~ the cost of sampling ané,%h&_aas@ of making the Wrﬁng=ﬁ@¢iw‘

S sione

8 little or n&%ﬁin@ is known, but some decision o



R
II, THE 103§ FUNCTION

If there is no reason ©o ’E:%ali%‘ifﬁ that one method will

give a greater yield than the other, it is reasonable that
an equal number, say n, should be produced using each method.

her it is reagonsble to accept that method giving the
 greater yield in the preliminary sample for further produc-
~ tion. This has been jusbified by Badahur (1950}

Let &hé'yialéa from th@,ﬁw&\maghﬁéalbﬁ'aafﬁally dig~
tributed with ﬁﬂkﬁ@ﬁﬁlm@%$$'$@q2 %1§kr@&gamﬁiﬁ&iyy and a
gommon variaza% #3‘ : ‘kmm at least approximately. Let 'Lha
.» mmpl@ mems fram the two methods Ip@gﬁi&ﬁi@nﬁ) be ;% ami
) respectively. Define ﬂé,tﬁ,barﬁhaagaguiaai@ﬁ'(mﬁkn@ﬁn}
with the 1&?@&@~m&@ﬁ,,_%ﬁﬁ-ﬂh@ cost of the preliminary sali-
ple be €(n) = ¢yn + ¢y, where ¢y is the cost @ﬁsamgliag»ﬁaa
‘unit and % the Zzges@‘ of setting up the ie;a;zagﬁménﬁg Then
the total axpw%é i-avsg may be expressed as |

L= (N~ zn)i% ) py * nlng - %&;} *+ Glnls &«l}
wham Py = P {nhmﬁiagg ﬁl} = P{:% < :a.l}
New P {% < xlj I fxg - x3_< G}

?Zﬁ_@ x;;,}w‘(@@ %;j<mg~@.ﬁ1}&

then the expected loss may be written as



'

"‘ ﬁaw¢ is ia éh?i@ﬁ& frmm (@gki %ha% a@ ab&eluﬁa m&ximum ;

:_ar mimimum exiaﬁs imﬂ%ﬁ%ﬂéﬂﬂ%ly af n ané %a ﬁﬁﬁ&?ﬁr; f@r _ng

“'amy gzvaa valuaa @f v, it 1& @e$$1bia,%@ ﬁhﬁaiﬁ hh& v&in@

et the ra%§@~:;ga. "wgf%sﬂﬁéﬁ ﬁ@ a arx%iaai value %f

‘_aﬁ A few of these va&u@$ are %&%&1&@@& 1ﬁ‘T%hl$ ig It is

' seen that in axéar far ﬂzt@ ha?a & meximum - or mmmimmmg»%h@n

:fo.mmﬁ% be less than +1289 and that v = [/Z corresponds to

%hma valaﬁ‘



To find the inflection :z;@ix;iz s we solve for ¥ in g%% =0

Hence,




g 4‘33‘

- ‘3:.;% -
‘3 th‘* 2] = 0, |

" @h gives ¥ = /Z as the iﬁmem:&m point.

Now, from m&m 1, Whm v = Ve wim ¢

gives n = &Qﬁ; . ‘i‘hmg fmm @ha gmmeimg diamaﬁmm

&13@%3 w&aiah

"whw n < 125 Wy i 131 hwa & relative |

mﬁmmz wma n > .»l%fi 2% m@ fz; > Jﬁ@? and L will be

&

m@n‘ﬁ@ﬁ& inﬁrﬁ&$<x%n v ‘ N ,
To determine wﬁ%mr we have a maximizing or minimizing

< 41289, we may use the following

value of v, when I

uled R
¥ < /%, a mwimiﬁmg values
¥ > /2, a oinimizing values

This rule is jJustified since

2L cosory < /7

2% >0 for ¢ > V3.
ar? :



IIT. SPECIAL CASES

I sam@'a §ri@#i~aﬁ$um§ﬁi@n-iﬁ m&&é‘%ﬁﬁﬁ’?"< V2, then
- solution will be ahmwa %ﬂ existe |

ﬁﬁmaxﬁarabl@ @algaiatm@n inﬂiaﬁﬂaa that by taking y = 1

.’f7é$ the unique maximizing value, then the expected loss, L,

 departs little from the actual loss for the true y. Hence
assuming y = 1, then |
3;, : -

g 2 | 1 o

= glﬁg? Ne /2 m*% *fgﬁgﬁé @ffﬁ'n% + gyn * Che

&mag = (N-2n) @

Wow,

"whiah npon salutzsn(fmr n yialés -

ﬁﬁﬁﬁ)

*g

 where dy %.@%ﬁﬁﬁég
| dy =19+8524,
and ég-* 2,972
- The proof is as followst
In (3.1), let
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then we have vﬁ + 8y *“bzﬁﬁﬁmf“.l. {3.3)

) %ﬁe @qp&ti@ﬁ‘ﬂili ?ﬁsﬁ%&&

ﬁﬁly en& raai we@%. %haa will ﬁ% tha aaae singe in mast .

i g@a@a&@al aausidara%i&naa ﬁ will ba &arga @@mparaé to @ amﬁ

CBys :
- eardanfs sﬁlaﬁiam t@ (3.35, gives |
N | | y bl ﬁ + ﬁg

here

ami ﬁ:{' = ifmiﬁgés. o 5
ip = 19:852hy
*'ﬁé = 3#@#72Q

':/EHR/B[ ‘

If the ramia ﬁ% ia very 5m&l& tkan# gince ﬁl
iBQQ} reduces to

Bopt, =< 2326 52/3 zﬂzgf’ 3 zf y . (3uh)

ﬁxz. y;z fgi

For ¥ > Y2, the %@ga“fﬁnégiéﬁfﬂill7@@3%@&& two values



o assune %ha$
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of ¥, acrr@%y@nﬁing 0 a r@laﬁiva",;ﬁmam and a ”1argaﬁt

'-__valaﬁﬂ. 4 general solution of thls case haﬁ be@n at-
t&mﬁﬁéﬁ but with no satisfactory results. However, it is
easily seen that if v is sufficiently large, the loss
funetion becomes

. 1:’ % E{%@ - 3 * Q}}'& + ﬁ i R (3,*5}

' 3 o |
:gi@£%~$_djm ﬁ%@;l}ﬁxz&p@rﬁaﬁﬁﬁﬁ~ﬁg

Now, (3.5) is & linear function of n and hence L' is

| m@ﬁ@@@n@ xn@r@ﬁ&&ﬁgg &nﬁ ﬁ@ minimize the maximum loss, we
‘s%@ulé not sample at allﬁ This is an uﬂ&aﬁi$fa¢@@ry Pow=
| ﬁult ané imﬁie&taa %ha% if th@ maﬁufaaturaf is not wnllimg

‘%g,; ﬁ1 18 ﬁmali, then & m&nimax solution

'°'is m@% r@aganahla and thus na &aﬁiafaxﬁﬁwy one~gtage solu~

.v%i@a seems to exists

| | Perhaps a twa«gﬁagﬁ ﬁ&myliag g@@a&ﬁmra may giwa a
  %&&§$na§1% solution %m&_na‘m@rk on this possibility has been
a&@fg;%&éﬁj Anﬁﬁhgv,paﬁﬁihiii@y:iﬁ‘gasigrf
%iﬁﬁ‘ﬁg-%ha,ﬁiﬁf@ran@%'ﬁ§°# ﬁi.amé aﬁﬁaﬁpﬁiag %0 resolve

ng & distribu-

‘the problem by ﬁiﬁi&iﬁi@g_amaavarg;g loss function.

3&@yﬁ$a(zhﬂamaﬁ¢vaaﬁﬂ#§r‘i&,ﬁ@%_a@ﬁeﬁyﬁaﬁ'miﬁh_the loss
fr@m.ﬁampliag,»@haﬁﬁtheﬁﬂxyaﬁ%@ﬁ iaag-wﬁii be
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. s -
1" = (N-2n) @ w‘f_s\ ﬁf@;&)@x *en + eoe

*m

It ¢an be gaaziy &hﬁwm %h&ﬁ

zw

:i'fiar all p@aaihle valuas of @@ %ﬁd %1» o

How,

iaimax -
E)n |

oy “‘.@g; <

. where gy = ﬁ-i§9ﬁ, :;
ﬁi ® 1?*39959' i
: ané 8+ *3353, |

The proof is simiiar ﬁa %hat in. %@ﬁtﬁen 3;1* by lﬁﬁtiﬁgf

_Then (3.7) becomes
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3 +ay +b = 0,

eﬁmgws}% B |

e > % kemaﬁ ﬁh@ 8¢ matian pos~
gesses aﬁly one yaal raat; o _

 Following Q&rﬁania Sﬂiﬂ%ibﬂg a8 mmﬁisatﬁé prﬁviauﬁlyg

{3 %3 is f&&mﬁ o %@ ﬁhﬁ %@lﬂﬁl&&:

¥“~$ very smalla th@n, since g1 “,fﬁﬁﬂ

E@w, ‘again, igny
(Enﬁi reduces to S e
| m@pﬁ h»§%&35 ﬁ3i3 ﬁaf} @”gjg o (349)
Tﬁis.rasulﬁ, (3:9)5 is the amlﬁﬁian discussed by |
.ﬁﬁmﬁrVIIZQ {195&), in %h@ @&5@ whare sampmang is not from

the ﬁmeun% to ﬁe pr@éﬁ@@&q
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V. ms&%%&:g ':m SOLUZION

Tha @raeeﬁing mneary ﬁiﬁ@ﬁﬁﬁﬁ& th% saaa mhsﬂ Y is known,
| aﬁ 1@&&% apprﬁximaﬁ%&y; t@ @@'wiﬁhim ﬁartain rﬁngs$¢~ %mﬂaa

O 4 1ﬁae1£ is a fanatian af @ha sammia sixag it m@u&& %@ dif-

fieniﬁ, af m@t 1&&@&31@1&, for th& m&auﬁa@turﬁr %o always
'aaa@rta&a within whaﬁ rang& k4 will lie, However, it is eon-
@axvab&a that he may have %@mﬁ i%ea4@f‘w%&$ the difference
o =y is expected to be. '

| ﬁ&an»v<< Vﬁ,_nhaa %h&& &my&iaa nnax the éiffaran@a
”{jl ~ Hence f@r gmall ﬁiffarena@&, ik

%@ -8y wﬁi& ha s
ﬁﬁﬁmﬁ faasaﬁie to use the ﬁ@luxxmn for the case v < M“*
'»ﬁisa whga y ia 1&?@@, it weulé saam o im@&y shat the émfm
f@r@n&@ P - %& would be largee ﬁ%na@$ for Z&rga d&ff@r»'
anaasa the case 'y >— Vﬁ’wwu&d>saam to be agyiiﬁahla‘< Just
haw 3$mallﬁ or &ﬂw ”&arg@ﬁ ﬁﬁ% dmﬁfagenu@ P - WL mmaﬁ be,
aammﬂm be r@salvsﬁ v@ry aaaily¢

| It seens. praauiaal 0 a&aama f@y a glven ”3mall“ dif-
_faraama of Py = By zha& v < V"‘an& }ﬁ@ﬁ%&ﬂ ﬁa f&nﬁ &ha :
optimm sample size wnder this assumption. Then by sub-
| sﬁiﬁnﬁiagvﬁh@ ﬁamg1a $iﬁ% @%ﬁaiﬁeé@'&n ﬁhﬁ’éﬁﬁﬁ%ﬁ@ﬂ”fﬁ¥'¥a”n
| (2.23; the &%ﬁumptiﬁﬁ can be v&l&ﬁ&%&ﬁ or refuteds If upon
$ub&t1tuﬁi@n, the reaﬁl& ?:> Vﬁ is fﬁﬁﬂég then seme othes °
1‘meﬁmeé of 5@1u§m@n P b@ aztawyﬁﬁéa

sam&idﬁr ﬁﬁ alemanﬁ?b. axampza. A manufa&tufsr gon-

carﬁaﬁ with the yra@nstlan of raéiaﬁi@a $hi@1&a has two



tted for producing these shields. He is

 processes submi it
"wiiiiﬁw‘ﬁa’agsum@ %%&%*@hevm@am:&iffé@eﬁﬁé iﬁ mﬂﬂ%ﬁﬁs ief&rﬁ:

:ftﬁ@ &hieléa become x&ﬁvﬁaﬁﬁivag éﬁaﬁ ot exceed .5 mONtLhS,.

*fo h@ ﬁaairsa %@ yra&u@a & %&ﬁ&l && 100 agialé$4@xﬁ ig ﬁﬂnm

i"mm; ‘that ¢ ~3., f@km m would mv

%@g " -?ﬁz% i 2/ Ly *'33 3 *2}’3

e w%a&h ugﬁa auh&%i@u@i@n;wmu&é &i?@ -
3/3""' .

ﬁ@?g; Ll 5-%’33. ﬁl | o R
k@ﬁg tha e@&% &f a&mg&img mx;m‘bg %ﬁ@?ﬁm&%& in gh@ sane
:z7am1ts as is the loss ex

pecteds . Hen \*f?g;afae%ﬁrar must

'ﬁ@avﬁrt ahermﬁn@&awy aamp@fﬁg aasﬁ*.@ﬁiah ﬁ% is aﬁﬁam@ﬁ to
.’&m@%i in terms of months. ‘$n§§aaaﬁ‘&n thig: case, @& =

‘~{m@&ﬁﬂ§a Then hiﬁfﬁpﬁimﬂm &ampia would be: 5 shields,

ﬁ@%ﬁ Wh@fﬂi n.= 53 ﬁh@ﬂ
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The purpose of this work is to discover an optimum: sam-

 ple sizme to be used for deciding

| between two methods (popu-

~ lations) to choose for future productions The procedure in-
~volves the formulation of a. lﬁQQvaEQ%iﬂﬁp exgr%saing the

| %x@aaﬁad 1&%5 due to choosing the @mpmlatiem with the

| smaxler maam, as a.fanatmmn of ﬁhe &aff&r@nee ‘between the

va, tha ameuaﬁ %@ %a prcﬁ&eaé amd tha cost of

’?@ﬁ?ﬁi&ﬁi@ﬁ near
sampling, A minimax\yr@ﬂ%ﬁﬁra ;&;aggliﬁé to obtain the op-
timum %&ﬁgie size. R ERCEEIR o . :

. Since the function does not l&aa;mtaalf ea&?%am%ﬁ@iy |
o mathematical considerations, speeial saaeg_@mvaivinguﬁhe,
r_éi££§raﬁﬁﬁfbﬁﬁﬁﬁﬁn.thﬁiﬁﬁﬁﬁﬁpﬁﬁa.Q@ﬁ%ﬁﬁ%ﬁ&é_%ﬂ@,ﬁn_@?ﬁimﬁm‘
‘samglg~aiza i$;£@un& for these cases. In all cases, gﬁa'mg;
timam‘sampigtsiaa~i$-aﬂ.%%&iigiﬁgfaneﬁiﬁﬁ of the amount to
be produced, the cost of sampling and the standard devia-

tion.
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