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Bkjkk

fd I Hh oKkfud ¢;kx e fo'kerk sk rk ,d ik e ;k ,d 1 vikd fn"kvk e Ho mifLFr gk Bdrh g A fo'kerk

d nk L=krk d vrxr vitkdYiukvk dk e[; #1 1, I ifjflFfr;k d fy, mi;kx fd;k €rk g tgk 1j fo'kerk

d nk L=krk d cek.k feyr gkA bl vky[k e] geu , Ih fLRfr;k d fy, 1ofr eDr vitkdYiukvk d mnkgj.kk d BKFk
fo'kerk d nk L=krk d vrxr vitkdYiukvk dh AN 1gyvk 1j Hh ppk di gA
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ABSTRACT
In any scientific experiments, heterogeneitymay present either in one direction or may be
more than one directions. Designs under two source of heterogeneity is mainly used for such
situations where there are evidences of two-source of heterogeneity. In this article, we have
discussed some aspects of designs under two-source of heterogeneity along with examples of

trend free designs for such situations.
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cLrkouk

fd Ih Hkh oKkfud tkp e i ;kx vkj j[kdu o]
1;kx d vk i fu'd'k nkgjh fo"k'krkvk oky gkr gA
@e ifj*)rk d Londk; Lry d BkFk 1 ji{k.k vidkdYiuk
dk 1;kx dju d nkjku fd Ih Hh 1;kx d fy; cgr |
dkjdk imnkgj.k d fy; 1;kxk d mnn®;] i;kxkRed
Tkexh di miyChrk] 15k dh ykxr iy Tko/kkuh 1od
fopkj djuk pkig ;A fd Ih Hh oKkfud tkp dk ,d 1;kx
dh vitkdYiuk djuk ,d vko*;d Avd g vij blfy;
,dkdju dfy; fin; x; nfVdk.k vio®;d gA i;kxiRed
lexi ,d egRoi.k Bel;k g] vrt i;kxiRed Dkexh d

(ykfdx d el/;e 1 oKkfud 1;kxk dh ifjdYiukvk d
nkjku ;g /;ku j[k €, fd Tex i;kxiRed Tkexh d
Hary dh ctk; ,d (ykd d Harj dh bdkbsk ,d €l
gk A fofo/krk sk rk ,d Bkr vFok ,d 1 vikd Bkrk
d dij.k ektn jg Idrh g A Kk 1;kxk e ;g fLFkfr;k
dkQh 1pfyr g A gekj Tkeu dN ifjfLRdfr;k , Bh vk
Idrh g tgk 1j nk Bkrk d dij.k 1;kxiRed Bkext e
fofo/krk dk ek.k feyrk gA futu ifjfLFkfr ;k ij fopkj
djA

1;kxkRed fLFkfri foftkiu pkjk imipkjh d iHko dh
ryuk d mnn*; d DiF ,d K% 15k e vyx&vyx
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xk;k d n/k fudkyu d foflu 1k;kixd bdkb;k dk yA
eku yift; xk; dh uly vkj me nk dkjd g] tkd
mipkj d vykok nk Bkrk dh fofo/krk d vu#i g A bl
1dkj nkuk dkjd okLro e fu;fl=r dijd gkr g vkj ;g
xk;k dh uLyk vkj me d dkj.k fHkiurk dk Tekir dju
dk bjknk g A vri gk Bkrk d fldurk dk Tekir dju
d fy, , Ih fLFfr e fofo/krk d nk L=krk d vrxr
fodeiuk dk mizkx Icl cgrj gkrk g A

lk*k i;kxk e Kkr Ikr 1 vyx cgr Ih
ifjfLFkfr;k Bkeu [kMh gk &t g €1 1frfd;k Ha
VLR ;h tHko 1j futkj gk Bdrh g A ;kfu 1;kxiRed
liexie ,d ;k,d I vikd 0;ofLFkr 1ofr dh mifLFifr
e 1;kxiRed bdkb;k Hkfor gk Idrh g A mijkDr
ik;kixd ifjfLFkfr d fy; dkb Hh 0;ofLFkr fofr %vd
dk igpku Idrk g € n% mRiknu dk iHkfor dj
Idrkg A ;fn n/k miknu 1 BEcfUkr olLrfodrk 1j
lkunrk;gigy Igh vPNirjg I ark girk g fd
,d k" d n/k miknu dh ixfr nk Lruiku dh vofk e
de gkr €;xh A mijlor mYyf[kr 1ofr Avd d #i
e "feydju dh otg I fd;k 1;kxiRed mRiknu vf/
kd Nfer 1 Hkkuk d Harj Bgh fah& BkoTM: gk &; X
A,d rjd 1 ik;kxiRed Bkext e 1ofr;k dh mlfLkar
dk irk yxku d fy; mi;Dr vikdYiuk ij fopkj
djuk g &k 10'fr iHko d fy; vijFRkxkuy gkrk g A
, Ih vikdYiuk dk 10fr eDr fMtkbu dgr g A icMyh
vk ;] 1980% 1ofr %vdk d Dk Cykd vitkdYiuk d
eley e ;g ekuk thrk g fd (ykd iofr u™ fMxh d
VikjRkxkuy cgin dk ifrfuf/ifo fd;k €k Idrk g A
tok 1j Kiykd dk Bkbt g A jK'Vh; vikj vUrjk'va;
Lrj 1j 0;oflFr i1ofr Avd dk *kfey dj (ykd
vitkdYiuk IVvi d rgr dkQh dk; gk pdk g [cMy#
Vkj ; 119804 ; vkj cMyh 11983 ettenkj vk ekjfvu
120024 yky] ,0 wU; 120074 Hkfed 42013t Hkkfed ,0
vU; 12014a%) Hifed ,0 wi; 12014b}% Hikfed ,0 WU;
120150 wkfn] A

oky oh e Hifed ,0 vU; (2017,2018) u fo'kerk
d nk L=krk d vrxr 1ofr eDr vikdYiukvk d fy,
fo"y'k.kRed 1f@;k iy 1dk’k Mkyk g A mUgku 0; ofLFkr
1ofr dh miflFfr e fo'kerk d nk L=krk d vrxr
vitkdYiukvk d fy, Bpuk vi0;g Hh tkir fd;k g A
bl y[k e fofo/krk d nk L=krk d virxr 0;ofLFr 1ofr
dk Iftefyr djd eiMy dk ifjkfkr fd;k g A fofokrk

d nk L=krk d vrxr ,d vikdYiuk dh 1ofr eDr gku
dh “kr dk 1dkr Hh fd;k x;k g A bld vykok
mipkgk dn B[k v itk fd ,d vikT; B[k gt d 15

VFok 15 1 de d fy, vitkdYiukvk dh ,d Bph H
iLrr di xb g A

G;kxkRed BIVVvI Vkj ekMy

;in miJlor i;kxiRed fLRfr e nk Rkrk dh
k" dh me ,0 uLyi fofokrk d ckj e of kr ifjoru*iyrk
dh tkp dj rc fofokrk d nk L=krk d virxr vikdYiuk
dk mi ;kx e ykuk pkfg,A tkpdrk dk ;g 1rkgirk g
fd ,d 'k d n/k mRiknu dh ixfr n/k Lruiku db
vofk e de gkr xtA  blfy; 15kxk 1 cgrj
i Oy rk ikr dju d fy, 0;ofLFkr 10fr d iHko dk
elMy e "Kfey djuk pkig; A mijiOr 1;kxiRed IVvi
d vk 1J r; itko futufyf[kr efVDI&uUKV'u e
,MifVo ekMy ekuk €k Idrk g A

Y=pul+A't+D;p+D,y+Z0+e

tok 1j YvidWk dk oDVj g ogk p,d Bkekl; el/
; QA1 ,d obVj dh ,drk gAa’,d mipkj cuke
vidMk dh efVDI gA T ,d mipkj iHko ¥l pkjki dk
oDVj gA D’1fofokrk dh ,d L=krcuke wvkdMk dn
efVDl g tk fd uLy g A p uLy iHko dk oDVj gA D2
fofo/krk d nlj L=kr cuke vkdMk dh efVDI g tk fd
me gA y me itko dk oDVj gA
z=1, ®F tgk x.kkd dkefVDl g vkj F,d efvDl g
feldk dkye kakkxkuy ikyfukfe;y dk 1frfuf/iRo
djr gA ;ok e =fV dk oDVj gA feldk ex?; wij
flurk o2 gA

mijior ekMy d vi/ikj 1j tc THh dkjdk dk
Lrj cjkcj gkrk g rikmipkj d iHko B REcfUkr vidyu
dh thudkjh d fy; futufyf[kr efVDI ikir fd;k &
Idrkg!

C:v(l —gj—EAZZ’A’
v) v

fMtkbu d fy, cofr eDr fLFkfr

tc ,d mfpr eiMy fofun®k d fy ekMy e
0;ofLFkr 1ofr Avd “lfey gkrk g] ,Ih fLRdr 1
fuivu d fy, ,d iHoh rjhdk €k 0; ofLFkr iofr d
ifko d fy; ifrjk/kd gkrk g] vikdYiuk d vudy g]
tok 1j iofr iHko fujLr dj fn;k €krk gA 1ofr eDr
fMekbu d fy ;] mipkj ipkjkt iHko vkj 1ofr 1tko ,d
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nlj d vijFikxkuy gkr g vkj rc tMtkbu dk fo™y'k.k
llek; rjnd 1 fd;k € Bdrk g A vxj dib 1ofr
ifko ugh gkrk rk B[ ;dh; #1 1 dgk & Idrk g fd
fMEkbu Tofr eDr g A

1ofr Avd d Bk mijkOr d rgr mipkj d
ifko 1 vxj mipkj ;kx d ox dk Bek;ker fd;k
th; vij ;fniofr %vd d feuk viir Tkell; d rgr
lek;ker fd;k €; rknkuk ,d €1 gkr g A blfy;
1ofr eDr vikdYiuk d fy; vko®;d vkj Ik;klr “kr
AZ=0=0 gkri g A vri iofr eDr fMtibu d fy;
tc b dkjd d Lrj Beku g €1 Wi rc mipkj d
ifiko 1 DEcflkr vidyu dh thudkjh d fy; efvDI

futufyf[kr g

C:v(l—gj
v

fofo/krk di nk L=krk di virxr iofr eDr
vitkdYiuk,|
mipkjk dh I[;kv(d” 10) d fy, fofokrk d
nk L=krk d vrxr i1ofr eDr vitkdYiuk, futu gb
;ok 1j Lrtk uku&ukeyko™™ jf[kd i1ofr %vd di|
i1f0r fofo/krk d ,d L=kr di] ifDr&Lrik d dVku fen
d v{kj fofo/krk d nlj L=kr dk ,o foftklu vd foftkiu
mipkjk dk inf*%r djr gA

Design_1 (for v =3)

-1 0 1
1 A1l B 2 C 3
2 Cc 2 A3 B1
3 B3 C1 A2
Design_2 (for v=5)
-2 -1 0 1 2
1 A 1B 2 C3 D4 ES?5
2 C 2 D3 E 4 A5 B
3 E3 A4 B 5 C1 D 2
4 B 4 C5D1E2 A3
5 D5E1 A2B3 C 4

Design 3 (for v=7)

-3 2 -1 1 2 3
1 A1 B2 C3 D4 E5 F6 G7
2 C2 D3 E4 F5 G6 A7 B1
3 E3 F4 G5 A6 B7 C1 D2
4 G4 A5 B6 C7 D1 E2 F33
5S> B5 C6 D7 E1 F2 G3 A4
6 D6 E7 F1 G2 A3 B4 C5
7 F7 G1 A2 B3 C4 D5 EG6
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