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1, I NTRODPUCTION

It 18 well known that the asymmetrical factorial
experiments are better suited to meet the nge(ds of’ thé
experimenters as they are more fiexible to dccomodste
fectors with varying numberg of levels, But the
designs for such experiments are nok elways ¢asy to
construct. Several methods of eoxistmotione and analysis
of such designs are mow availableﬁﬁ""i“iﬁarature (Das 1960)
Bishen and Srivastava (1959), Further when the mumber of
factors increases it becomes necessary to use fretbionsl
replicate of such experiments, Not much work hag been
done to obtain suitable fractional replicates of
asymmetrical factorial designs, The purpese ef the
present investigaticn 1s te deseribe a method for the
congtruction of fractions of asymmetrical factordal, te
discuss the method of their enalysis and also to present
a mumber of layout plans, split into blocks of suitable
sl zes.

The present method 1s based on the technique of
construction féonfounded symmetrical factorial design givem
by.Das ané Rao (1967). There 48 actvally no work availahle
in literature in se far as fractions of asymmetrical
factors of size 2 are concerned.

| 2. AT HOD

We have presented below the method of construction
of fractional replicate of the asymmetrical factorials of
the type 3‘ X a“, the size of the fractiom being alway$ of
the form 'JE The number of treatments retained in the

fractien 15 also of the form ap The method ddopted is
described below,



Given sn asymmetrical factorial 3 x 2%,
corresponding to sach of the m factors each at 3 levels
two pseude factors each at twe levels are taken. The
combination of these pseuda factors as also the othern
factors are written within the levels 1 and O, Ve have
thus got. the symmetrical factorfals,2®¥ B

Next the required fraction of this faetorisl is
obteined by using the ardinary mei:ﬁ*éa"br fraction of the
a,n gseries of designs. As ususl cape has heen taken to
kegp the fdentity greoup of interactions free from any
interaction with less than five factors, Howsver &n sgome
cases vhen the fraction size 18 1. designs with af the

Un the (obmlity Group
most one interaction with four factersg.have alge been

consldered, Aftor the fraction has been obtiained the
firat 2" factors are made into m pairs and then the
corresponding levels of the two factors in each such pair,
{l.e. the two levels symdols ageinst the two factors in
the treatment combinations) sre aided 4n each of the t
treatment combinations in the fraction., We ghall now
have in the fraction & fectors each at three levels
namely O, 14 2 while the remaining n factors at levels
1 and O,
Zgainst the two fzctors in any of the above paiy
the following cembinations alone can aceur.
oo
o 4
t 0
t 4 )

In these when the coireapending levels of the above
combination are added, as indicated above, We find that
the levels of the factors of asymmetyy at three levels



become-2, O, 2. It will be seen that level 0 occurs
twice, Let X, stand for the levels-2, X; for o and X,
for 2, then the l4rear contrast X, « X, corresponds
- %o the contrast (1,1)-(0,0) of the origingl pseude
facters, This contrast realy represents the main effect
“4& or B in the # fraction of 22 w;'%h identity proup
icaAl b
The quadratic contrast X, -2 ﬁ S 83 is obtained
from the interaction of the pseude factors x,_ 88 namely
(2,0)~€0,13-{1,0)4-{1,1). The remaining contrast namely
(0,1)~(1,0) represents an errer d,f as both the
combinations (0,1) and (1,0) stands for the level zerec.
Now any interaction in the symmetrical design
can be put into correspendence with an interaction of the
asymmetrical design, The rule is, Af in sny interaction
of the symmetricel design, there are two factors belonging
to the same group then these two factors arve veplaced
by the quadrati¢ component of the correspending factorxr
in the asysmetrical design. If ggain eny one of the
factors in a paly be predent in the interaction then
the factor is to be replaced by the linear cemponsnt
of the corresponding factor in the asymmetrical design,.
Following this rule the interastions in the identity
group of the symmetricel deslgn can be converted into
en other set of interactions which are the interactions
in the asymmetrical design.
Hoclingt« So far we have degeribed the method which is
sppropriate for getting a fraction. But often times
Wlocking of the fragtion is also necessary. We have
therefore descyibed below the method for spliting the



fraction into blocks saving as far as poas,ible' all the
main effects and two factor interaction compenents,

For the purpose af blocking we have first made
iuto blocks the fraction of the symmetrical deglgn by
following the method reported by Pas, Shukls and Kartha
(1967). Subsequently +< the blocks havebeen
converted to.a block of the asymetricakdesign by
following the method described earlier. s |

While getting these bloeks first tihe key bleck
is obtained, Next frem this key bleck other blocks
are generated by increasing one or more celuEms in the
key block by unity and reducing the sum mod 2. This
method has the draw baek that often times the same block
mey be repeated. In order to remove this draw backthe
follewing methed is helpful. '

Mrst the independent interactions in the identity.
group are written in a colupn next the interactions
confounded are also wyxiften in thé gseme column, next
an interaction with least possible mumber of factors M
taken. The numbers of factors commen between the
intarection fwhich is written ot the head of en .othey
celurm} and each of the interactions present in tha
previous colum that is formed of the interactions in
the ddentity group and also those which are confoundegd
are obtained., If the numbers of lefiters commen is an
even number, the number is taken as zere otherwise the
nymber is 1 These numbers 0 and X are written against
eagh of the interactions in the first eolumn., It is
neceésary that é.gaj.nst each of the interaction in the
1dentity group the numbey should be zere., If this has
not happend then the interaction taken to head the second
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eolumn should be suitedbly changed. &imilarly an ethey
interactaoﬁ is taken to head the third col/{mn end gn other
get of numbersis obtained te £i11 this column as indicated
earlier. This coluwn should be different from the previous
celumn subject to the conditicn that the number against
each of the interactionsin the identity group shauld be
gero, likewise 1f there are 2% blooks in the fractions
in all ¢ columns are to be taken, taking care that esch
of these columns ghould be indeperndent. From these g
colusms we have got g 1ndep§ndent interactI®ns gnd from
these a total of aq-l interactions can be ggneratedc

Next taking any of these interactio:;a;a inerease‘
by unity the columns against these factors in the interaction
in the key bhlock. Idkewise we shall be getting a bdlock
for gach of the sbove aq"l interaction. These blocks will
no% contain any repeated blocks.

METHOD OF AWALYSIS

The analysis of these designs does not offer any
special problem. As a matter of fact they are analysed
first as a fraction of the 211 design by follewing the usual
technique due to Yates, This analysgis will give all the
main effect and interactions of the factors at twe levels
together with the linear and quadratic components of the
mein effects and interactions of the facters gt three
levels, 8Subsequently the sum of squares due to linear and
q-uadrabtie components can be added to get the sum of
squares due to factors at 3 levels with 2 d.f. 80 far as
the confounded interactions are coneerned they are
completely confounded and do not offer any difficulty,

These designs can also be analysed hy parming



tablece 48 a patter of fact some of tho designs wore
cnelysed by both tho mothods to demonstrato thot the
rozult ottained by the two methods agyen,

S AMARK.

In tho present theals a method of obtatming
fractions of amymistrics) factordsd of the type 3 & O
hns beon deserideds The fraotion aaaetgamaya of the
forn 2% The mothod of mnmlyeis of such fraction homs
#lso been descyidbeds The method edopted eomsists of
toldng the froctions of tho acymmetrdenl fastorind vwith
a fractionnl of s sultable symmetrics) factoydnl and then
convert the fractim of the symmetyical factorgal £o @
amymnetrdenl sncomplete factorials The second objective
of the themds 4s to provide a mumber of plan vhich might
find gppiication &n ordinary eituation, In all choub
30 plans have been pFessated and presented §n the thects,
In thess plans oare has been taken to save main effect
end tvo factop Anteraction 4n most of the desaipns,
Thews way, however, be some oxcoptions to ., These
Gendgns have nleo boon presonted #plit into Lloclkn,

Two tdeen of blosks vige 20 and 2* have been precented
in the €ase of all the designa., Wile blocking almg
care has boon tnken to pave all nain effects and twd
factor internctions as for as poszible, %The plans

are oll colf explanntory and can be uged as such, Only
the koy bloeks have beon procsnted, But a vory convordent
tathod of obtgining the other blogks has bean described
in the thosis,
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