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,YXifjFke Ip dk mi;kx djd xj bkekl; cfrfd;k d ik fed.k ¢; kxk

dfy, Irir h&v,IVhey vitkdYrukvk dk fuek.k

jkgy cuthl Bhek €XxiY ,Ynk oxily] vi.k Hkfed’] fhuh oxily viufinrk nlkY *orkd yky?

Bkjk'k

fed.k ¢;kx Ix.kdh; Brg Mtkbu dh ,d [kI J.k gkr g] tgk nk ;k vikd %vdk dk feykdj ,d mRikn ¢kir gkrk
g] fEl rRok ;k fed.k %vdk dgk tkrk gA fed.k ¢;kxk d ekey e] vDlj ckir ¢frfd;k x.kRed gkrh gA xj& Bi/kj .k
cfrid;k d ekey e] ,d y,feflvd eMy BVvi dk mi;kx fd;k thrk gA bl v/;;u € geu y,feflvd eMy dk mi;kx
fd;kgvij [t ,Yxifjne fodflr djd fed.k ¢;xkd fy, Irir Mi&v,fivey Mekbu ¢iir fd, b Mi&vfiVeyrk ekunM dh ell; rk
dfy, geu tujy bDooyl fl)kr dk mi;kx fd;k gA y,feflvd eMy d ek/;e I LRkfud Mi&v,flvey tM&kbu r;kj dju
d fy, =fV;k dk Lkell; forj.k ugh fd;k tkrk gA ;g ¢f@;k vU; xj&jf[kd e,Myk d fy, Hh leku gkr g] yfdu =fV
forj.k /kj.kkvk d dkj.k fQ*kj Bpuk efVDI imimi e Ifjoru gkrk gA

“in dith meehnokj 1V] Mi&v,fivekfyVi] 1Q*kj 1puk efvDI] tujy bibooyUll F;kje] yv,ftiLvd eMy] fed .k ¢;kx]
I'liffr QMo ,DIpt ,YxkfjFie] xj Bkell; cfrid;ka

Construction of Saturated D-optimal Designs for Mixture Experiments
with a Non Normal Response using an Algorithmic Search
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ABSTRACT

Background: Mixture experiments belong to the response surface design category, involving the combination of multiple components
to create a product. These products are commonly encountered in daily life. In some cases, mixture experiments yield qualitative
responses, such as taste in a fruit punch. Qualitative variables often deviate from a normal distribution.

Methods: To address non-normal responses, a generalized linear model, specifically the logistic model, is employed. This study
utilizes logistic models and develops suitable search algorithms to obtain saturated D-optimal designs for mixture experiments. The
validation of D-optimality criteria is based on the General Equivalence Theorem.

Result: For generating locally D-optimal designs, the logistic model is utilized considering non-normally distributed errors. While the procedure
remains the same for other nonlinear models, the assumptions regarding error distribution impact the Fisher information matrix (FIM).

Key words: Candidate set, D-optimality, Fisher information matrix, General equivalence theorem, Logistic Models, Mixture experiments,
Modified Fedorov exchange algorithm, Non Normal Response.

cLrkouk
,d ¢ikx fel N[ ;dh; fD)krk dk ikyu djr g,
"fkyhurk 1 r;kj fd;k x5k g] u doy ¢;kx drk d
¢'u dk Ivhd mlkj gnku djrk g cfYd miyCk 1 Rkkuk
d b'Vre mi;kx e Hh enn djrk gA fed.k ,d , Ik
mRIkn g t nk 1 vikd Avdk dk feykdj ¢ilr
fd;k tkrk g ftl Vvo;0 dgk tkrk gA ,1 mRikn
jktejk dh fenxh e 1k, tr g id,uy] 2002; €l fdi
il% dd r;kj djuki Tkexh n/k] phut] vkVK] v.M] cfdx
ikmMj vkfnA
12y d@hV fuek.kt jr] ikuh vkj ,d
cdkj d HheV dk I ;ktuA
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13 YV LDok"kip/te r;kj djuk foftkiu ek=k e Qyk
djl dkmi;kx djd r;kj fd;k thrk g phuf] ued
vifn d kA

I QkVkxkfQd fQYe! f1Yoj gykbM] nk LVcykbtl d
vyx&vyx vuikr 1 ¢iir nk ;Xed foyk;d vikj
,d ;Xed 1 r;kj fd;k thrk gA

5% reckd d fed.k ¢lL—r rEckd] fy&D;kM rEckd]
rfd* Bfeed.k 1 fed.k ¢kir fd;k €hrk gA
—f'k ¢;kxk d eley e fed.k ¢;kx dh fLRfr] ykx

buiV d db Bkr gk Idr g ;k buiV dk vyx&vyx

Qly fodkl pj.k e folkitr fd;k € Idrk g riid

Qly 1j ykx dy ek=k fLFkj jgA mnkgj.k d fy,] Qyk

Vkj ckxokuh ckkixdh folkkx] Hkkjri; —f'k vul/ku

ILFku] ub fnYy e ,d ¢;kx fd;k x;k Fk foftkiu

vuikrk e fefdr Qyk d j1 vioyk lEmblica officinalist

dk fefdr dj u dh 0;0gk; rk dk v/;;u dju d fy,A

01100; 5195; 10:90; 15:85; 20:80; 25:75; 50:50; 75:25;

80i20; 85115; 9(810; 955; 100:0; vuikr fy, Xx,] 1;

inkFk dh Ix/A] Lokn wvij ik'kd rRok e B/kj d fy,

JMIV Bo ivkjvh, B 15 Inkrkk db r;kgh vij ekudhdj .k

d fy,A ,d fed.k ¢;kx dk fujifk dgk tkrk g ;fn

fed.k d x.k doy vo;ok d vuikr I fulkkfjr girk g

u fd fed.k d ek=k 1A

fed.k vitkdYiuk;

elu y fd ,d fed.kq Lkexh dk feyk dj ckir fd;k
X;k o] Vkj eku y] x=[x, x, ....x] fed.k d D; vo;ok
d vuikr dk oDVj g] Vkj yis gfrf@ k dk Ixr el/;
g] ;aok dijd LFku dk T;kferh; -1 1 lg-1k vik;keh

fRERYDD dk T;kferh; vkdkj Bkexh dh B[k e
ifjoru d Ik cny &k, xk ;kuh ¢%3 d fy, ;g ,d
leckg f=Ht g] %4 d fy, ;g ,d VWigM,u g tlk
fd fp= 1 e n'lk;k x;k gA

xj&Mkell; cfrid;k,

fed. k(;,kxk d eley e vDIj , Ih fLFkfr;k gkrh g gk
ckir ¢frf@;k x.iked ¢—fr e gkrt gA mnkgj.k d
fy,] YV ip d eley e clir ¢fri@;k Lokn gk Idrh
g tk ,d x.kRed x.k gA blh rjg] ,d dd d fy,
¢frid;k dd dh cukoV gk Idrh g t ,d x.kiked
X.k Hh gA x.MRed c¢frfd;k d fy,] pj vierky ij
fkell; forj.k dk ikyu ugh djr gA Bkekl;h—r
xj&Mkell; cfrid;k oky pj d eley e tujytbtM
jf[kd eMy BV vidk mi;kx fd;k thrk gA ;gk bl
v/;u e y,feflvd e My dk mizkx fd;k x5k g vij
y,feflvd e My dk mi;kx djd fed.k ¢;kxk d fy,
vitkdYiuk; ckir fd, x, gA yfeflvd eMy ij
fopkj fd;k x;k g €gk LRkuh; =i 1 M&v,IViey
vitkdYiuk; r;kj dju d fy, =fV;k Dkelt; zi |1
forfjr ugh gkr gA ¢f@d;k vj[kh; eMy d lBeku g
jorh g] yfdu =fV forj.k /Kj.kvk d dkj.k Fimcny
thrk gA

y,feflvd e My

y.ftfilvd eMy tfod vkj Bkekftd foKkuk e
Icl 0O;kid -1 1 v/;;u fd, x, Xxj&jf[kd
eMy e I ,d gA ;g buiV pj vkj ckbujh/
v,iMuy c¢frfd;k d cip xj&jf[kd Bc/k LFkfir

fHIyD sq Hjk ik £ Bdrk g Yschefie 19581634 djrk gA i}
Sq ={x=[x, X, ....xq]; 0<x<1, Z iq:l x=1vi=1.2,..,0q} P(Y=1) = 1+e? - l+ev’ Y=01
x Al
.4,‘f ‘._\
i\____f‘l ________ £
; =
X S JI,;,, . ,\lj l ,,,,, \D
%=1 { \ x=l1
fp= 11 q¥%3 ,0 q¥%4 d fy, fRElyDN dk T;kert; cfriuf/iRoA
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gl v jf[kd ¢fMDVj ;k 0;k[;iked pj » dk jf[kd
QD%u g] ,06 VKir TjkeiVj g] rky,fefLVd eMy dk i
yahiln ij fuly djri gA Icl 1jy eMy ,d 05k ;iked
pj ,0 nk ekinMk d i e Ifjlkr fd;k x;k gt
706 0) = By + By,
ifjikf'kr fyfu;j cfMDVy d IiF v, feflvd e My
d fy, ,d vitkdYiuk dk Fim futufyfkr B= }jk
n'k;k € 1drk g
[1 b ]9 0,

n (B0 + B1y1i)
— (1 + g0+ Py
fed.k ¢;kxk e vitkdYiuk fuek.k d fy, ,Yxkjne

dk mi;kx dju d db Qk;n g €l fd!

0 vitkdYiuk d fy, jukdi I[;k puu e vikd Lor=riA

[ fed.k ¢;kxk e Next d fy, vuikr dk p;u dju e
vikd Lor=riA

[ fofilu e Myk dh fQfvx d fy, vfikdYiuk fuek.k e
vikd Lor=riA

0 vitkdYiuk ekunMk dk ijk dju d fy, vikdYiuk d
fuek.k e vilkd Lor=rkA

M(E, 9)‘—

IifgR; e igy 1 gh AN ,Yxifjne miyCk g feudk
mi ;kx 1gy fMtkbu fuek.k d fy, fd;k x;k gA MveDI
,YXifjFe ife’ly] 19740 d ,y&,DIpt ,YxifjHe 4, VidIu
Vkj Mkuo] 19894 xverT ,YxfjFe Luh ,M ekdokM]
1974 xverT 10 ,YxKjFe ifuxe] 1983A xj&jf[kd
eMy e v Viey vikdYiuk fl)kr d fy, miytk vikdik
IkfgR; doy ,d 0;k[;iRed pj 1j dfer gA ;|fi
Difrd ifj.ke vij ciext.kr; Bedlku [ietuk pukini .k
gk Idrk g] db 0;k[ ;kked pj oky eMy d ekey e
budk foLrkj djuk ef'dy gA bl etey e ,Yxifjne
vkj &fjfLvDl dk mi;kx djuk vikd mi;kxh gA

Dfr
,d ijVM vitkdYiuk dk vFk g fd e,My e vuekfur
ijkehvy dh I[;k d cjkcj vikdYiuk dk ju gkrk gA
fodflr ,YxifjFedk o.ku By fykopkV ifp= 2 e
dN bl ¢dkj gA

¢ 9 X + e2X2| + 9 X|1X2|

Aiij mivyf[kr y.feflvd Behdj.k nk fed .k %vok
d 1 ,d bVjD'ku eMy dk cfrfuf/iRo djrk gA

R0 1: fve vl T &) il

| >

TR 2; 90Tt o SFER Hied § R i B

y

TR 4; FHAG! S fagefl i FRw

-

U] 3: T[S BIS T R Ufaay § d ST YR
B

[EERLEED
%

TR 5; RIS R M & 0d SfidedH &
A B T T B

TR 6, T YRS SHTHHH D] TEf5H

Y Y SIS

3 epeT &

TR 8: IL T H Pls GUR el g b SRIad
RN B GG, 37 R H Ut UG SgRes

TR 7; PR 1 TR = giell &

d

fp= 2 fodflr ,YxifjFe dk 1jy TykpkV Hjk o.ku eku yr gA
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rifydk 15 bVjD*ku d Bk nk fed.k Avdk d 1iF y,feflvd eMy d rgr fed.k ¢;kx d fy, Mi&v,IViey Irr vitkdYiukA

e,My 6. = 0,X, + 0,%, + 0,X, X,
bl@heV divmv IV dk vikdkj M&v,IViey vitkdYiuk
001 101 X, X,
0-00 1-00
0-52 0-48
1-00 0-00
0-02 51 X, X,
0-52 0-48
1-00 0-00
0-00 1-00
003 34 X, X,
0-52 0-48
1-00 0-00
0-00 1-00
0-04 26 X, X,
0-52 0-48
1-00 0-00
0-00 1-00
0-05 21 X, X,
0-50 0-50
1-00 0-00
0-00 1-00

x, VKJ x, bVjD*ku Ve d DKk tgk] o] o, VAj o, fed.k
I €M riu ijkehVy gA bl c¢dkj] bl fLRfr e clir
Irir Mi&v,IVhey vitkdYiuk riu ju e ,d vitkdYiuk
gA ckjftkd ijkehVj vuekuk d BkFk fofiu oru of) d
fy, ,YxkjFe d el/;e 1 mRilu vikdYiuk futu
rifydk 1 e Ipic) g

mijk& n*lkb xb rifydk €] ;g fn[k;k x;k g fd
,YxKfjFe dk foflu budheV of) d fy, pyk;k x;k g]
tlkfd 0:01] 0-02] 0-03] 0-04 vij Mi&v,IViey vitkdYiuk
Lelu jork gA @e’li ckbujh CyM vkj k) fed.k ;&
bidheV of) 005 d fy, vitkdYiuk fcn FikMk cny
thrk gA blh ¢cdkj fodflr ,YxkfjFe dk mi;kx djd
nlj eMy d fy, Hh vikdYiuk; fuek.k dj Idr gA

fu"d'k

X.iRed cfri@;k ifjoruiy fLRfr d ekey e] pj
vierty 1j Bell; forj.k dk ikyu ugh djr gA ;gf]
bl v/;u e y,feflvd eMy dk mi;kx fd;k x5k g

vij y,feflvd eMy dk miskx djd fed.k ¢;kxk d
fy, vitkdYiuk; ckir fd, x, gA fodflr Mi&v,IViey
vitkdYiukvk dh Bpuk nh xb gAmi jk& fLRfr €] cLrifor
1'iki/kr QMkjko ,YxKkfjFe By*u Lil d -1 e diMMV
IV 1j cgrj die djrk gA ;g diMMV 1V fed.k
¢;kxk d fy, fujrj vikdYiuk LRku dk c¢frfuf/iRo
djrk gA IHh Ix.kuk, r 1,9Vo;j dk mi;kx djd
dh xb gA
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