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IR;{k iHkok d Nekuikfrd wvof''Vk Ifgr mipkjk d vu@ek 1 fufgr

vitkdYiuk,

fluh oxhl] Bhek €Xxi] ,Ynk oxhl] ek gkzu* ,0 noln dekj
H-N-vu-i-8kj rn; Nf% B[ ;b vul u BLFKu] i 1K) ub fnYyh&110 012] HkjrA
ikiri fnllEcj 2020 Lotdri tuojh 2021
LKk

mipkgk di If.k;k 1 fufgr vitkdYiukvk dk kakln <x I mi;kx rc gkrk g tc Afk.K ,d gh A;kixd
bdkb ij ckj&ckj ,d virjky d cin nlj virjky ij bl Adkj fy; tkr g €l fd AR;d Virjky ij , d usk
mipkj VUA;Dr fd;k x;k grA vri eiMy e vof*k'V iHkok dk Beko'k b1 idkj dh vitkdYikvk di Icll egUoi.k
fo"kkrk gk tkrh gA mipkjk d vu@ek 1 fufgr Ni ykdfA; Jf.k;k dh vilkdYiukvk dk v/; ;u ,d eiMy d virxr
fd;k x;k g fEle vix c<ku oky Aiko mu AR;{k AHkok d Nekuikrh g tgk vKkr Neluikfrd Apy diYir eku
&1 1 $1 rd gA bl A;kx f1) m/;;u dk mnn®; mu Rekuikird Akpy” dk eku Kkr dju dk Fik feud fy,
vitkdYiuk I vikdre Lpuk Ar di t IdA

dth "iint @kIvioj vitkdYiuk,] AR;{k Akko] Neluilfrd Aipy] vof'k'V AtioA
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Designs involving sequences of treatments with residuals proportional to

direct effects
Cini Varghese, Seema Jaggi, Eldho Varghese, Mohd Harun* and Devendra Kumar
ICAR-Indian Agricultural Statistics Research Institute, Pusa, New Delhi-110012, India.
Received: December 2020 Accepted: January 2021
ABSTRACT

Designs involving sequences of treatments are advantageously used when observations are taken
repeatedly from same experimental unit period after period as a new treatment is applied in each period.
Hence, inclusion of residual effects into the model becomes the most important feature of such designs. Six
popular classes of designs involving sequences of treatments are studied under a model with carryover effects
proportional to the direct effects where the unknown proportionality parameter assumed values from-1to +1.
The objective of this empirical study was to determine the value of proportionality parameter for which maximum
information can be drawn from the design.

Key words: Crossover designs, Direct effects, Proportionality parameter, Residual effects.

mipkjk d ¢R; {k chiko d Dekuikrh gkr gA bl cdkj
dh |fJfLFfr d fy, mlpkjk d vu@ek 1 fufgr
vitkdYiuk, vFok cR;{k cHkok d Bekuikrh vkx c<ku
oky chiko Ifgr d ;kT; vikx c<ku oky ekMy d DR

cLrkouk
mipkjk d vu@ek 1 fufgr vikdYiukvk dh
Icl cMhfo*Kkrk mipkjk d vof*k'V vFok vkx c<ku
oky cHikok di mifLRfr g rifd ,d gh ck;kixd bdkA

ij fofflu vUrjkyk ij ckj&ckj ¢fk.k fy; thr gA ;
VX c<ku oky ¢tiko vyx&vyx ifjek.k vij vyx&vyx
cdkj d gk Idr gA dHo&di o ,d 1 vifkd mlkjxkeh
virjky d cin Bellr gir gA die&dth ctiko 1dkjired
gk Idr g vij VU; le; 1j udkjiRedA yfdu vikdrj
Vkx c<tu oky ctko ,d gh vkj gkr g vFkok wU;

@k Ivioj vitkdYiuk, (CODs) mi;Dr gA Lkekuikfrd
ckpy vKkr g wij lBekuikfrd ckpy 1j 1o Bpuk
lok;d gixhA Bekuikr d y{k.k 1j fof*k'V #fp die
VFHkr Dl wvkx c<ku oky Bfteyu vFok fujrj mipkjk
de/; 0;fryd dk i yrk g fdir ;g 1.kri ajhfk.k dn
¢—fr 1j fulkj djrk gA mnkgj .k cgr Ih Bkerkvk
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ij th difeBI irkdjud fy, mPp Bkerk oky €l
1 igy okyk enBk €1 de Merk Lrj 1 igy okyk ogh
tl de rfork okyk yx Idrk gA cgr Ih ¢k;kixd
ifjfLFkfr;k e ,d mipkj d vkx c<ku oky ctkko dh
;kT; cHiko gku dh dYiuk dh thrh g & fd mipkj d
rjr vFok ¢k;{k ctko d Rekuikrh gA Bekuikr d
y{k.k 1j fof*k'vV #fp dle vFkr D;k vix c<iu oty
Ifteyu VvFok fujrj mipkjk d e/; 0;frjd dk -k
yrkg fdir ;g 1.krt 1ji{k.k db c—fr ij fulkj djrk
gA

fd I ;KT; vix c<ku oky ekMy d BkFk mipkjk
d vudek 1 fufgr vitkdYiuk, €c vkx c<iu oky
cHiko] ,d vKkr lekuikird ckpy Bfgr cR;{k chkkok
d Ie uikrh gk rk ml bu ifjfLRfr;k e mi;kx fd;k

rk g (dElVu bR;kin] 2001)A dEIVu bR;kfn] (2001)

d dN ifj.kek dk cy ,0 duV (2006) Hjk 0;kidrk
cnku gAA ¢kl ,0 LVQdu (2007) rFk ckI ,0 M
(2009) u bl ;kT; ey dkmi;kx fd;k vk Gklvioj
vitkdYiukvk dh b'Vrerk dk v/;;u rc fd;k tc
GFke @e vix c<ku oky ctkko mipkjk d ¢R;{k cHko d
leluikri g vij ;g etur g, fd Netuikfrdrk fu; rid
Kkr gA oxil bR;kfn (2013) u [k.M vitkdYiukvk dk
v/;;u rc fd;k tc Dgoklh cHko Lofl) =k
mipkjk d ¢R;{k cHko d Befuikrh gA

bl v/;;u e mipkjk d vudek I fufgr Ni
ykdfi; Jf.k;k dh vikdYiukvk dk v/; ;u ,d eiMy
d vrxr fd;k x;k g ftle vix c<ku oky Ao mu
if;{k d Atkkok d Nekuikrh g gk vKkr Dekuikird
Akpy diYir etu &1 1 $1 rd gA bl Askx f1)
v/;;u dkmnn’; mu Bekuikfrd Akpy" dk eku Kkr
dju dk Fk feud fy, vikdYiuk 1 vikdre Ipuk
iklr dh tk 1dA

ekMy

;0 efur g, fd ¢Fke vo'kk fn; x, g] n ck;kfxd
bdiA ,0 p vUrjkyk e v mipkjk d vu@ek 1 fufgr
fodelu k gr futufyf[kr ;kT; fLRj cHko ekMy
fy;k € Idrk gA

y=pu+Tt+Rp+Prn+Sy+g, (1)

toky, Ik;of{kr vuid;kvk dk ,d npx1 Hn’%
] =] vUrjkyk dk px1 Bfn'k g] ] ¢R;{k mipkjk dk
vx1 n'k g] p] vo'kik dk vx1 Ifn'k g] y] vudei@
bdkb;k dk nx1 Ifn’k g vij p ek/;k dk npx1 Bfn’k
gA P, ¢{k.kk cuke virjkyk dk npxp vitkdYiuk vi0; g

df'c vull/lku 1f=dk

g] T, c{k.k cuke (;R;{k mipkjk dk npxv vikdYiuk

059 4] R] cfk.k cuke mipkj vo'l'lk dk npxv
fodelu ;9 g] S c{k.k cuke ijh{k.k bakA;k dk
npxn vikdYiuk vid;g g ,0

e 8 E(s) = O VKkSj E(eg') = 6’1
Ifgr ;kIfPNd =fV;k dk npx1 Ifn’k gA

ve bl io Mj.kk d virxr fd vo'k'k ¢R;{k ctikok d
Leluikrh g] eMy bl Adkj I{lir g° tkrk G

e= (g

y=pu+Tt+RAT+Pn+ Sy +¢
=u+(T+RA)T+Pr+Sy+e (2)

tgk A letuikfrd Appy gA 0< 1 <1 gr io

mipkj d itko dk vifkd Beko’k g tefd —1< 1 <0
gr vof'k'V Atko] 0;frjd ko dk iy yrk gA
;fn 2 =0 g rk dkb vof'k'v Akko ugh jgrk gA ekMy

die[; J'Vrk ;g g fd ble vidyu d fy, de
Akpy gA
Lekuikfrdrk Akpy dk vidyu
mipkjk d vu@ek 1 fufgr fodeiuk ftue] VoK'
Aio] AR;{k Atkkok d Nekuikrh g] db x.kukvk gr
Dfr dk vilre i fnsk x;k gA eluikird Apy d
fofflu ekuk d fy, IekU;r] 001 &1 vHok 1de/;
cnyr g,] AR;{k Atkok d Idkjiked ;k udkjired
vij ij fullj djr g, ;kT; vix c<kr itko eiMy d
VIXr] tcfd vkx c<kr ifiko mud AR;{k Aok d
Leluikr g] cgr Ih vitkdYiukvk d in*ku dk v/;;u
vuko 1) fof/k 1 fd;k x;k gA ;g nh xb IfjfLRdr
d fy, ,d mi;Dr vikdYiuk d p;u dju e 1;kDrk
dh Bgk; rk djxkA

bl fol;kI d wvirxr cgr Ih Qrfyr

vitkdYiukvk d in“ku d v/; ;u dju d fy, lefpr
,I,,I dVk ty[kd d ikl miyC/k: dk fodkl fd;k

;k gA Bekuikfrd ikpyk d foftklu eku” d virxr
Aer @e vo'k'k Aok £ fd AR;{k Aok d Nekuikrt
g] dh mifLAfr e mipkj” d vudek I fufgr 1o&wvirjky
,0 VIrfjDr virjky vitkdYiukvk d in*fu d v/; ;u
gr iut ,01,,1 dV fy[k x, gA CODS [fofy El
(1948) Hjk fofy;EN ox vflkdYiuk,] “kek (1981)
Hjk fn; x, CODs vfrfjDr- virjky fofy El ox
vitkdYiuk,] 1o- virjky fofy;El ox wvitkdYiuk,
cytke 11968 Hjk fn; x, 1jLij vk;rh; yfVu ox
(MOLs) mi ;kx djr g, CODs ,0 f}- VUrjky CODs]
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dk foftkiu Jf.k;k e mipkjk dh foftklu B[ ;kvk (v) gr
leluikfrd cipy d fofflu elukiA] -1 11 rd d eku
ydjt d vrxr mipkjk d cR; {k chko 1 Bcfhr 0;frjdk
d ¢lj.kk dh x.kuk di XA gA Tke A= 0 g] vo'k¥
cHiko vuifLFkr gA A dk b'Vre efu Kkr dju d fy,
ge mipkjk di ¢frNfr;k (r) oh Reku 1[;k, yrg,
vk; rh; vikdYiukvk d Bkifk bu 0;frjdk d vidyu
gr Ipuk dh x.kuk djr gA

Lipuk = @ iR f cHio 0:frjck db elze ¢lj.h)

leluikird ckpy 4] -1 1 + 1 rd d elu
ydj) d fofflu ekuk ,0 mipkjk (v) dh fofklu B[ ;kwvk
gr bl Bpuk dh x.kuk i dh XA gA ifj.kek dk Li'V
dju d fy, v d fofflu ekuk d fy, X.kuk dh xb
Ipuk dk letuikird ckpy A d foftklu ekuk d fo#)
vkyf[kr (plotted) fd;k x;k vkj 1&6 fp=k e fn;k
X;k gA ¢kskixd 1jkl d vnj yxHx THh v gr fel
A dfy, lok/kd Lpuk chir dh xb] mI ekuikfrd
clpy dk Befpr eku fy;k x;k vkj mi gh vidkdY iukvk
diml J.h d fy, fy;k x5k A
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fp= 1t fofy;EN (1949) ox vitkdYiuk Ipuk cuke
fofflu v gr A

mijior 1 ;g n[k x;kg fd €1 & tl v
c<rk g lekuikird ckpy dk eu 06 1 0-1 rd ifjofrr
gkrk gA
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fp= 31 10 &virjky fofy;El ox vitkdYiuk Bpuk
cuke foftklu v gr A
bl ekey e Hh ;of n[kk x;k g fd Boki/kd Bpuk ml ekey
egtcA=00A
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fp= 41 "kek (1981) vitkdYiuk Bpuk cuke foffklu v gr
A

mijior e ;g n[k x;k g fd €1&tl v c<rk g

leluikfrd ckpy dk efu 01 1 02 rd ifjofrr gkrk gA
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fp= 5 MOLS dk mi;kx djr g, COD} Ipuk cuke
fofflu v gr A

mijior 1 n[k x;k g fd €1&tl v c<rk g lekuikird

clpy dk eku 06 1 02 rd ifjofrr gkrk gA
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fp= 61 cyke (1988) vitkdYiuk Bpuk cuke fofflu v gr
A

mijior 1 n[k x;k g fd IHh v gr Dekuikfrd ckpy dk

eku 1 gA

fu"d"k

mipkjk d vu@ek 1 fufgr vikdYiukvk dh
k" k&ikk.k ijh{k.k] yEch&voflk —f'% ijhfk.kk ,0
lk*kfpfdR Bk VK& ijhfk.kk e vuc;kx dh cgr viikd
IHkouk, gA Tji{k.k bdkA;k di miytkrk e deh d
dkj.K mipkjk dk ,d bdiA ij le; d cnyr Virjkyk
ij vuc;Dr fd;k € Idrk gA D;kd c¢fk.k ,d g
1ji{k.k bakA ij cj&ckj fy; thr g blfy, bu ijifk.k
ij Vix c<ku oky cHikok d vIj dh mi{kk ugh dh &k
Idrh gA mipkjk d vu@ek I fufgr Ni ykdfA;
Jf.k;k dh vitkdYiukvk dk v/; ;u ,d elMy d vrxr
fd;k x;k g fele vix c<tu oky Atko mu AR;{k
Aikok d Netuikrh g tgk vKkr letuikird Akpy

difireiu &l 1 $1 rd gAbl A;kxfl) m/; ;u dk
mnn"; mu lekuikird Akpy” dk eku Kkr dju dik Fik
ftud fy, vidYiuk I vikdre Bpuk Aklr di &
1dA Ad ml elu dkfeld fy, vikdre Fpuk ¢iir
dh xA g] Nekuikirdrk ckpy dk lefpr et fy;k
thrk g vij ml vitkdYiukvk dh fof*k'v J.k d fy,
ekuk tkrk gA
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