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Hkk-Ñ-vuq-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/kku laLFkku] Ñf"k lkaf[;dh] lax.kd vuqiz;ksx ,oa 
tSo lwpuk esa vuqla/kku d¢ lkFk&lkFk Js"B f’k{k.k&izf’k{k.k iznku djd¢ vius nkf;Ro dks iw.kZ#is.k 
fuHkk jgk gSA fgUnh d¢ iz;ksx dks vkSj izksRlkfgr djus d¢ fopkj ls o"kZ 2005&06 esa laLFkku esa 
fgUnh if=dk **lkaf[;dh&foe’kZ** d¢ izdk’ku dk 'kqHkkjEHk gqvk vkSj rc ls vc rd izfro"kZ bl 
if=dk dk izdk’ku fd;k tk jgk gSA izLrqr vad bl if=dk dk l«kgoka vad gSA laLFkku dh fgUnh 
if=dk **lkaf[;dh&foe’kZ 2021** vki d¢ le{k izLrqr djrs gq, eq>s gkÆnd izlUurk gks jgh gSA

Hkk-Ñ-vuq-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/kku laLFkku esa o"kZ&nj&o"kZ fgUnh d¢ izxkeh iz;ksx 
esa vfHko`f) gks jgh gSA jktHkk"kk uhfr dks laLFkku esa lqpk# #i ls dk;kZfUor fd;k tk jgk gSA 
oSKkfud dk;ksZa esa Hkh fgUnh d¢ iz;ksx dks izksRlkfgr fd;k tkrk gSA u dsoy ek=kRed #i esa cfYd 
fgUnh d¢ iz;ksx esa xq.koRrk dh vksj Hkh /;ku fn;k tk jgk gSA 

if=dk d¢ bl vad esa laLFkku d¢ dhÆrLrEHk] laLFkku esa jktHkk"kk ls lEcfU/kr dk;ksZa vkfn dh 
tkudkjh d¢ lkFk&lkFk Ñf"k lkaf[;dh] Ñf"k esa lax.kd vuqiz;ksx ,oa Ñf"k tSo lwpuk ls lEcfUèkr 
fofHkUu ys[kksa ,oa 'kks/k&i=ksa dks lfEefyr fd;k x;k gSA if=dk esa ikBdksa d¢ fgUnh Kkuo/kZu ,oa 
nSfud mi;ksx d¢ fy, nSfud Lej.kh; 'kCn 'krd ¼lkaf[;dh ,oa rduhdh½ fgUnh o vaxzsth esa 
fn;s x;s gSaA

eS if=dk d¢ izdk’ku d¢ fy, mu lHkh ys[kdksa dk vkHkkjh gwa ftUgksaus bl if=dk esa izdk’ku 
gsrq vius ys[k nsdj gekjs bl iz;kl dks lQy cuk;kA if=dk d¢ izdk’ku d¢ fy, lEiknd 
eaMy d¢ v/;{k] MkW- vfuy dqekj ,oa lnL;ksa] MkW- izoh.k vk;Z] eks- lehj Qk#dh] MkW- lq’khy dqekj 
ljdkj] MkW- f}ts’k feJ] MkW- lqdkUr nk’k] Jh¢ mn;ohj flag] Jh nsosUnz dqekj] rFkk lqJh usgk ukjax 
dk vkHkkj O;Dr djrk gwa ftuds vFkd iz;klksa ls ;g if=dk bl #i esa vki d¢ le{k vk ldhA

vk’kk gS bl vad dh fo"k;&oLrq ikBdksa d¢ fy, lwpukizn ,oa mi;ksxh fl) gksxh vkSj 
lkaf[;dh; foKku tSls rduhdh fo"k; esa Hkh fgUnh lkfgR; dk iz;ksx dj d¢ ikBdksa dk KkuoèkZu 
djus esa lg;ksxh fl) gksxhA bl if=dk d¢ Hkkoh vadksa esa lq/kkj d¢ fy, vki d¢ fopkjksa ,oa 
lq>koksa dh izrh{kk jgsxhA 

funs’kd





lEikndh;

lkaf[;dh; lH;rk dh xfr esa vadksa dk ;ksxnku 
cMk+ gh egRoiw.kZ jgk gS] vksSj vad i)fr ds fodkl 
dk cgqr cM+k Js; Hkkjr dks çkIr gSA euq"; ds 
Kku dh çR;sd 'kk[kk vadksa dk _.kh gSA lkaf[;dh 
foKku Hkh vadksa dk foKku gS] ftUgsa vk¡dM+s dgrs 
gSa] ijUrq bu vadksa ds fof'k"V y{k.k gksrs gSaA O;f"V 
dk vè;;u u djds] lef"V uke ls vfHkfgr lewg 
;k leqnk; dk vè;;u djuk lkaf[;dh foKku dh 
ekSfyd èkkj.kk gSA tSlk fd vki lcdks fofnr gS fd 
lkaf[;dh ,d xf.krh; foKku gS ftlesa fdlh oLrq@
vo;o@ra=@leqnk; ls lEcfUèkr vkaWdM+ksa dk laxzg] 
fo'ys"k.k] O;k[;k ;k Li"Vhdj.k dh çLrqfr dh tkrh 
gSA lkaf[;dh foKku ,d ,slh foèkk gS] tks foKku ds 
gj {ks= pkgs oks fpfdRlk foKku] lkekftd foKku] 
O;olkf;d foKku] çcaèku foKku] euksfoKku vFkok 
—f"k foKku gks] lHkh {ks=kas esa viuh vxz.kh Hkwfedk 
fuHkkrh gSA 

mYys[kuh; gS fd if=dk lkaf[;dh foe'kZ ds 
vc rd lksyg vad çdkf'kr gks pqds gSa vkSj vc 
vkids lEeq[k lrjgok vad çLrqr fd;k tk jgk 
gSA lkaf[;dh foe'kZ ds bl fujarj lQyrk ds ihNs 
ikBd o`Un ,oe~ leLr ys[kdksa dk ;ksxnku ,oe~ 
dkS'ky fufgr gSA ;g vR;Ur gh g"kZ dk fo"k; gS fd 
lkaf[;dh foe'kZ yksdfç; gks jgh gS ,oe~ blds ys[kksa 
dks ljkgk tk jgk gSA fdUrq] gekjs fy, dsoy bruk 
gh i;kZIr ugÈ gS D;ksafd ge tkurs gSa fd lkaf[;dh 
foe'kZ dks 'kh"kZre mWpkb;ksa rd ys tk;k tk ldrk 
gSSA bl fn'kk esa gekjs ç;kl fujarj tkjh gS vkSj ge 
mEehn djrs gSa fd vkus okys fnuksa esa ;g if=dk vkSj 
Hkh :fpdj ,oe~ KkuoèkZd fl) gksxhA

lkaf[;dh foe'kZ ds bl vad esa lkaf[;dh ,oe~ 
—f"k lkfgR; ds fofHkUu vk;keksa ;Fkk xzh"e Xokj 

dk vè;;u] —f"k okfudh 
ijh{k.k] lekurk vkO;wg dh 
leh{kk] Qly dVkÃ ijh{k.kksa 
dh la[;k] xkEiVZt çlaHkkO;] 
çlkekU; caVu] le; J`[kayk 
ekWMy] —f"k ijh{k.k ls lacfèkr 
ys[k] xSj jS[kh; fefJr çHkko 
ekMy] LekVZ [ksrh esa vkbZvksVh (IOT) dh Hkwfedk] 
Qly thu çk:i dk oxÊdj.k] jsfiVsM estjesaV 
esa çsfMD'ku] çksfVvksfeDl MkVk fo'ys"k.k] LFkkf;Ro 
fo'ys"k.k] iwokZuqeku foKku ls lacfèkr ys[k çLrqr 
gSaA gesa mEehn gh ugh vfirq iw.kZ foÜokl gS fd 
lakf[;dh foe'kZ dk ;g vad ikB~dks ds fy, vR;Ur 
KkuoèkZd ,oe~ jkspd fl) gksxkA

mijksä ys[kksa ds vfrfjä lkfgfR;d ys[k tSls 
fd nSfud Lej.kh; 'kCn 'krd] laLFkku ds dhÆr 
LrEHk] ,oe~ vU; LrEHk gSaA bl çdkj ge dg ldrs 
gSa fd ;g if=dk foKku ,oe~ lkfgR; dk vuqie 
laxe gS] tks bldkss ,d ekSfyd ,oe~ vrqY;uh; 
if=dk cukrh gSA laiknd eaMy **lkf[;dh foe'kZ** 
ds lHkh ys[kdksa ds ;ksxnku ds fy, àn; ls vkHkkjh 
gS ,oe~ mEehn djrk gS fd Hkfo"; esa Hkh mudk 
vewY; lg;ksx tkjh jgsxkA 

bl if=dk dks le`) ,oe~ :fpdj cukus ds 
fy,] ikB~dks dk lq>ko visf{kr gSA lHkh ikB~dks ,oe~ 
ys[kdksa ls vkxzg gS fd —i;k viuh çfrfØ;k gesa 
vo'; Hkstsa rkfd ge bl if=dk dks vkSj vfèkd 
çHkko'kkyh KkuoèkZd ,oe~ jkspd cuk ldsA bl 
if=dk ds fujarj fodkl dh dkeuk ds lkFkA 
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lkaf[;dh&foe'kZ % 2021

laLFkku d¢ dhfrZ LrEHk
M‚- ykyeksgu Hkj

M‚- ykyeksgu Hkj dk tUe 31 tuojh 1967 
dks if'pe caxky ds gqxyh ftyk ds Qqfy;k xkao 
esa gqvk Fkk A M‚- Hkj] lkekU; :i ls lS)kafrd vkSj 
O;kogkfjd lkaf[;dh vkSj fo'ks"k :i ls —f"k lkaf[;dh 
ds {ks= esa vius 'kksèk ;ksxnku ds fy, tkus tkrs FksA 
M‚- Hkj us viuh Lukrd ¼—f"k½ dh mikfèk] fcèkku 
paæ —f"k foÜofo|ky; ls o"kZ 1990 esa çkIr dhA 
rnksijkar —f"k lkaf[;dh esa ,e-,llh- vkSj ih,p-Mh- 
dh mikfèk Øe'k% 1993 vkSj 1997 esa Hkkjrh; —f"k 
vuqlaèkku laLFkku] uÃ fnYyh ls çkIr dhA og ijh{k.k 
vfHkdYiuk esa fo'ks"k :i ls vkmVyk;lZ ds vè;;u 
ij ,d varjjk"Vªh; Lrj ij tkus&ekus vkSj çfl) 
'kksèkdrkZ FksA og ,d ç[;kr oSKkfud Fks ftUgksaus 
fo'ks"k :i ls Hkkjr esa lkaf[;dh; vkuqoaf'kdh dh 
yksdfç;dj.k dk ç;kl fd;kA M‚- Hkj Hkkjrh; —f"k 
lkaf[;dh vuqlaèkku laLFkku ds lfpo ¼tuojh 2019 
ls vDVwcj 2020½ ,oa lkslk;Vh vkWQ LVsfVfLVDl] 
dEI;wVj ,aM ,fIysds'ku ds mik/;{k Hkh jgsA M‚- Hkj 
,d ç[;kr 'kksèkdrkZ ds lkFk lkFk mR—"V f'k{kd Hkh 
FksA mUgksaus pkj ih,p-Mh- vkSj lkr ,e-,llh- Nk=ksa 
dk —f"k lkaf[;dh ds {ks= esa ekxZn'kZu Hkh fd;kA 
M‚- Hkj dks Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] 
uÃ fnYyh esa çeq[k :i ls vuqlaèkku] f'k{k.k] çf'k{k.k 
vkSj ijke'kZ esa 26 o"kks± dk vuqHko FkkA mUgsa Hkkjrh; 
—f"k lkaf[;dh laLFkk ¼ISAS½ esa loZJs"B isij iqjLdkj 
tSls dÃ vU; jk"Vªh; iqjLdkjksa ls lEekfur fd;k 
x;kA mUgsa Hkkjrh; —f"k lkaf[;dh laLFkk vkSj lkslk,Vh 
v‚Q LVsfVfLVDl] dEI;qVj ,aM ,fIyds'ku tSlh nks 
vyx&vyx lkslk,Vh ds la;qä lfpo ds :i esa 
dk;Z fd;kA mUgksaus lkaf[;dh vkSj vuqç;ksx ds çcaèk 

laiknd ds :i esa Hkh dke fd;kA 
mUgsa Hkkjr esa 2019 esa vk;ksftr 
—f"k lkaf[;dh ij 8osa varjkZ"Vªh; 
lEesyu ds vk;kstu lfefr ds 
lfpo ds :i esa dk;Z djus dk 
volj çkIr gqvkA mUgksaus Hkkjr esa 
dÃ varj&ea=ky;h vkSj laLFkkxr 
lfefr;ksa lfgr fofHkUu jk"Vªh; laxBuksa rFkk lfefr;ksa 
esa lkaf[;dh; fo'ks"kK rFkk lykgdkj ds :i esa viuk 
egRoiw.kZ çHkko NksM+k gSA M‚- Hkj us dÃ 'kS{kf.kd 
xfrfofèk;ksa tSls ,lksfl,V laiknd] vfrfFk laiknd 
vkSj çfl) oSKkfud if=dkvksa ds leh{kd] oSKkfud 
lfefr;ksa ds lnL; vkSj fofHkUu jk"Vªh; lEesyuksa ds 
la;kstd tSlh dÃ 'kS{kf.kd xfrfofèk;ksa esa LosPNk ls 
;ksxnku fn;kA muds dk;ks± esa lkaf[;dh; i)fr vkSj 
vuqç;qä leL;kvksa ds fofoèk {ks=] fo'ks"k :i ls ijh{k.kksa 
dh vfHkdYiuk] lkaf[;dh; vkuqoaf'kdh vkSj ijh{k.k 
vfHkdYiukvksa esa vU; funku lacaèkh leL;k,a lfEefyr 
gSaA M‚- Hkj us mPp çHkko okyh varjjk"Vªh; if=dkvksa 
esa cM+s iSekus ij çdkf'kr fd;k gSA vius dk;Zdky esa 
mUgksaus 30 ls vfèkd jk"Vªh; ifj;kstukvksa esa vUos"kd 
ds :i esa dke fd;kA 100 ls vfèkd 'kksèk i=] iqLrdsa] 
dÃ rduhdh cqysfVu] fjiksVZ] iqLrd vè;k;] dk;Z 
i=] çf'k{k.k vkSj f'k{k.k lanHkZ fu;ekoyh çdkf'kr 
dhA 31 tqykÃ] 2021 dks dSalj ls ihfM+r M‚- Hkj lnk 
ds fy, dky ds xky esa lek x,A lkekU; :i ls 
lkaf[;dh vkSj fo'ks"k :i ls ijh{k.kksa dh vfHkdYiuk 
LVSfVlfVdy ekWMfyax ,oa vkuqoaf'kdh ds çfr mudk 
;ksxnku vfoLej.kh; gSA
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lkaf[;dh&foe'kZ % 2021

çfrHkk'kkyh M‚- gqdqe paæ] tks lkekU; :i ls 
lS)kafrd vkSj O;kogkfjd lkaf[;dh nksuksa ,oa fo'ks"k 
:i ls —f"k lkaf[;dh esa vius 'kksèk ;ksxnku ds 
fy, tkus tkrs gSa] dk tUe 07 uoEcj 1972 dks 
mÙkj çns'k esa izrkix<+ ftys ds jk;x<+ xkao esa 
gqvk FkkA M‚- gqdqe us viuh Lukrd] LukrdksÙkj 
¼,e-,llh-½ ,oa ,e-fQy-] fnYyh fo'ofo|ky; ls 
Øe'k% 1993] 1995 vkSj 1998 esa Lo.kZ ind fotsrk 
ds :i esa dhA mUgksaus 2007 esa la;qä x.kjkT; ¼UK½ 
ds lkmFksEIVu fo'ofo|ky; ls lkaf[;dh esa ih,p-Mh- 
vkSj rnqijkUr v‚LVªsfy;k ds oksyksaxksax fo'ofo|ky; 
ls iksLV M‚DVjsV dhA M‚- gqdqe mR—"V f'k{kd 
Hkh FksA mUgksaus —f"k lkaf[;dh ds {ks= esa nks ih,p-
Mh- vkSj pkj ,e-,l-lh- Nk=ksa dk ekxZn'kZu fd;kA 
M‚- gqdqe dks çeq[k :i ls Hkk-—-vuq-i-&Hkkjrh; —f"k 
lkaf[;dh vuqlaèkku laLFkku] uÃ fnYyh esa vuqlaèkku] 
f'k{k.k] çf'k{k.k vkSj ijke'kZ esa 23 o"kks± ls vfèkd 
dk vuqHko FkkA mUgsa vius 'kS{kf.kd thou ds nkSjku 
baVjus'kuy ,lksfl,'ku v‚Q losZ LVSfVfLVDl ,aM 
;ax fjlpZj @ vesfjdu LVSfVfLVdy ,lksfl,'ku 
ds Nk= iqjLdkj }kjk dksdju&gSulsu iqjLdkj ls 
lEekfur fd;k x;k FkkA 'kksèk dk;Zdky esa muds 
mR—"V ;ksxnku ds fy, lkaf[;dh vkSj dk;ZØe 
dk;kZUo;u ea=ky;] Hkkjr ljdkj }kjk lkaf[;dh esa 
jk"Vªh; iqjLdkj] Hkkjrh; —f"k vuqlaèkku ifj"kn }kjk 
jk"Vªh; vè;srk vkSj yky cgknqj 'kkL=h mR—"V ;qok 
oSKkfud iqjLdkj] jk"Vªh; —f"k foKku vdkneh dk 
fjdksfXulksu vokMZ] ,oa Hkkjrh; —f"k lkaf[;dh laLFkk 
¼ISAS½ }kjk M‚ Mh,u yky eseksfj;y vokMZ] çksQslj 
ih-oh- lq[kkRes xksYM esMy vokMZ vkÃ,l,,l Qsyks 
vokMZ ,oa jk"Vªh; —f"k foKku vdkneh ¼NAAS½ 
ds vè;srk bR;kfn ls lEekfur fd;k x;kA og 
varjkZ"Vªh; lkaf[;dh laLFkku] uhnjySaM ds fuokZfpr 
lnL; jgs gSaA mUgksaus Hkkjr esa dÃ varj&ea=ky;h 

vkSj laLFkkxr lfefr;ksa] Jhyadk] 
bfFk;ksfi;k] E;kaekj vkSj bVyh 
esa la;qä jk"Vª ds [kk| vkSj 
—f"k laxBu lfgr fofHkUu 
jk"Vªh; vkSj varjkZ"Vªh; laxBuksa 
vkSj lfefr;ksa esa lkaf[;dh; 
fo'ks"kK vkSj lykgdkj ds :i 
esa viuk egRoiw.kZ ;ksxnku fn;kA M‚- gqdqe us dÃ 
'kS{kf.kd xfrfofèk;ksa tSls tuZy v‚Q+ LVSfVfLVdy 
F;ksjh ,aM çSfDVlsl ,oa e‚My vflLVsM LVsfVfLVDl 
,aM ,fIyds'ku dh ,lksfl,V laikndksa] tuZy v‚Q+ 
Hkkjrh; —f"k lkaf[;dh laLFkk dh vfrfFk laikndksa 
vkSj oSKkfud lfefr;ksa ds lnL; vkSj fofHkUu jk"Vªh; 
,oa varjkZ"Vªh; lEesyuksa ds la;kstd ds :i esa LosPNk 
ls ;ksxnku fn;kA mUgksuksa O;kogkfjd leL;kvksa 
ds fofoèk {ks=( y?kq {ks= vkdyu( cwVLVªSi rjhds( 
—f"k] lkekftd&vkÆFkd vkSj LokLF; ladsrdksa dk 
vyx&vyx Lrj dk vkdyu ,oa fo'ys"k.k( —f"k ,oa 
i'kqèku vk¡dM+ksa esa lqèkkj ds fy, losZ{k.k vkadM+s ,oa 
lkaf[;dh; fofèk;ksa ds fy, LFkkfud e‚My lfEefyr 
gSaA vius dk;Zdky esa mUgksaus 25 ls vfèkd jk"Vªh; 
vkSj varjkZ"Vªh; ifj;kstukvksa esa vUos"kd ds :i esa 
dk;Z fd;k] 125 ls vfèkd 'kksèk i=] 04 iqLrdsa] dÃ 
rduhdh cqysfVu] fjiksVZ] iqLrd vè;k;] oÉdx isij] 
çf'k{k.k vkSj f'k{k.k lanHkZ fu;ekoyh çdkf'kr dhA 
26 vçSy] 2021 dks Hkkjr esa dksfoM&19 ds egkekjh 
ds dkj.k M‚ gqdqe paæ dk vkdfLed fuèku gks x;kA 
M‚- gqdqe dh Le`fr esa baVjus'kuy ,lksfl,'ku Q‚j 
losZ LVSfVfLVDl us 2021 ls lHkh eè;&O;olk;h 
'kksèkdrkZvksa ds fy, çfro"kZ 500 ;wjks dk gqdqe paæ 
eseksfj;y iqjLdkj çkjEHk fd;kA çfrn'kZ losZ{k.k ds 
fl)kar vkSj vuqç;ksxksa esa mudk egRoiw.kZ ;ksxnku 
lnSo Lej.k jgsxkA

laLFkku d¢ dhfrZ LrEHk
M‚- gqdqe paæ
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çlj.k xq.kkad dk ifjp; Lukrd dh çkjfEHkd 
d{kkvksa esa gh gks tkrk gS] vkSj ;g ,d ekSfyd 'kCn 
gSA bldk lkaf[;dh esa dÃ txg o.kZu vkrk gS] 
bldk mi;ksx dÃ txg fofHkUu rjhdksa ls fd;k 
tkrk gSA çlj.k xq.kkad dk mi;ksx çlj.k ;k 
fopyu gh ugÈ cfYd fofHkUurk dks ekius ds fy, 
Hkh gksrk gS] vxj ge bldks O;qRØe rjhds ls ns[ksa 
rks le:irk ds ekid ds :i esa Hkh bldk ç;ksx 
fd;k tk ldrk gSA

çlj.k xq.kkad] vkSlr ds lkis{k esa fopyu dk 
ekiu djrk gSA çlj.k xq.kkad] ijh{k.kkRed {ks= 
ds le:irk dks ekius dk ,d ekè;e gSA çlj.k 
xq.kkad] vkSlr ds lkis{k esa fopyu dk ekiu djrk 
gSA çlj.k] —f"k ijh{k.kkRed {ks= ds le:irk dks 
ekius dk ,d ekè;e gSA cht dh xq.koÙkk dk ijh{k.k 
;kuh lhM DokfyVh VsÇLVx] esa çlj.k xq.kkad dk 
mi;ksx 'kq)rk] le:irk ,oa LFkkf;Ro ¼distinctness, 
uniformity and stability½ ds ijh{k.k ds fy, fd;k 
tkrk gSA fdlh vuqokaf'kd :i ¼genotype½ dk 
fofHkUu okrkoj.kksa esa mldk çn'kZu dSlk gS] ;g 
çlj.k xq.kkad ds tfj, tkuk tk ldrk gSA fdlh 
m|e dh vk; fdruh fLFkj@LFkkÃ gS ;g Hkh çlj.k 
xq.kkad ds tfj, tkuk tk ldrk gSA

ijh{k.k vfHkdYiuk esa gesa çfr:i dh la[;k 
¼number of replication½ dk fuèkkZj.k djus dh 
vko';drk iM+rh gSA çfrn'kZ dh la[;k fdruh gksuh 
pkfg,] mlesa Hkh ge çlj.k xq.kkad dk mi;ksx dj 
ldrs gSaA çlj.k xq.kkad nks çkpyksa ij fuHkZj jgrk 

gS] igyk gS ekud fopyu vkSj nwljk gS vkSlr] vxj 
fofHkUu çlj.k xq.kkadksa ds chp fopyu dks ns[ksa rks 
ekud fopyu ,oa vkSlr ds chp LFkkf;Ro dks ns[kus 
ds fy, çlj.k xq.kkad T;knk –<+ lwpd gSA

fofHkUu i;kZoj.kksa esa dqN uk dqN varj rks gksrk 
gh gS] pwafd le; ds lkFk ge cgqr T;knk vk¡dM+s 
bdëk djus yxs gSa ,sls esa çlj.k xq.kkad ds iwoZxkeh 
caVu ds ckjs esa tku ldrsa gSa] vkSj bl Kku dk 
mi;ksx cs;fl;u i)fr ls çlj.k xq.kkad ds i'p 
caVu vFkok i'p vkSlr vkfn dk vkdyu yxk ldrsa 
gSaA Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh; vuqlUèkku 
laLFkku esa Hkh bl fo"k; ij vusd 'kksèkdk;Z gq, gSaA

çfrn'kZ losZ{k.k esa Hkh çlj.k xq.kkad dk ç;ksx 
gksrk gSA M‚- njksxk Çlg th Qly dVkÃ ijh{k.kksa 
ls tqM+s jgs FksA bl ifjis{; esa 'kksèkdk;Z vHkh Hkh tkjh 
gS] tSls fd b"Vre dVkÃ {ks= fdruk gksuk pkfg,] 
bldks tkuus ds fy, Hkh çlj.k xq.kkad dk ç;ksx 
fd;k tkrk gSA

eq>dks çksQslj pkScs ds lkFk dksadksÆM;k 
foÜofo|ky;] eksafVªvy] dukMk esa dke djus dk 
lqvolj çkIr gqvk gSA mudh #fp  dÃ {ks=ksa esa gS] 
vkSj muesa ls ,d çeq[k {ks= gS çlj.k xq.kkad dk 
çfrn'kZ caVu ¼sampling distribution of CV½A çlj.k 
xq.kkad ds caVu lacafèkr 'kksèk dk;Z esa muds lkFk tqM+k 
jgk gw¡A bl fo"k; ij çdkf'kr 6 'kksèk i=] ftuds 
lkjka'k Le`fr O;k[;ku esa çLrqr fd, Fks] fuEu gSaA

1-	 fofHkUu caVuksa ls çlj.k xq.kkad ¼CV½ dk çfrn'kZ 

M‚- njksxk Çlg Le`fr O;k[;ku
çlj.k xq.kkad ds fofoèk n`f"Vdks.k% ,d p;ukRed 

iqujkoyksdu

M‚- eqjkjh Çlg
lkaf[;dh foKku foHkkx] VksjaVks fo'ofo|ky;] dukMk
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caVu ¼sampling distribution of CV½

2-	 ,d lkekU; forj.k@lef"V ls çfrn'kZ çlj.k 
xq.kkad ds leferh; ifjorZu ij

3-	 O;qRØe xkÅlh forj.k ls çfrn'kZ çlj.k xq.kkad 
ds ifjorZu dks fLFkj djus okyk lefefr vkSj 
fopj.k

4-	 O;qRØe xkÅlh forj.k ls ,d lkekU; çlj.k 
xq.kkad dk vuqeku vkSj ijh{k.k

5-	 çlj.k xq.kkad ij egRo ds lkFk O;qRØe xkÅlh 
vk¡dM+ksa ds fy, cs;fl;u vuqeku

6-	 Qly ijh{k.kksa esa iqujko`fÙk dh la[;k dk 
cs;fl;u fuèkkZj.k

bu Ng 'kksèki=kksa ds lkj ;gk¡ çLrqr gS A
çFke  ç'u mBrk gS fd çlj.k xq.kkad fn[krk dSlk 
gS \

;fn X  ,d ;k–fPN—r ¼jSaMe½ pj ¼oSfj,cy½ 
gS rks 

çlj.k xq.kkad% 

tgka  çlj.k xq.kkad]  vkSlr] ,oa  ekud 
fopyu gSA

;k–fPNd çfrn'kZ  vkdkj n dk çfrn'kZ 
gS] ftldk çlj.k xq.kkad ¼lhoh½  

tgka çlj.k xq.kkad  vkSlr  ,oa ekud 
fopyu  gSA

1-  fofHkUu caVuksa  ls çlj.k xq.kkad (lhoh) 
dk çfrn'kZ caVu 

pwafd X ,d lkekU; ¼ukeZy½ caVu dk pj gS] 
bldk vkSlr 'kwU; Hkh gks ldrk gS vFkok _.kkRed 
Hkh gks ldrk gS ,slh fLFkfr esa çlj.k xq.kkad dk 
vkdyu lgh ugÈ gksxkA bl fLFkfr esa çlj.k xq.kkad 
dh txg] blds O;qRØe dk ç;ksx fd;k tk, rks ;g 
mfpr gksxkA vr% çfrn'kZ ds O;qRØe çlj.k xq.kkad

dk caVu ljy gksxkA D;k pj X dk :ikarj.k 
bl rjg ls laHko gS blls çkIr gksus okys xq.kkad 

ds çlj.k esa LFkkf;Ro vk tk, \  blds fy, sinh-1 
:ikarj.k dk mi;ksx fd;k tk ldrk gS]  ftlds 
varxZr vkB lef"V;ksa ¼Normal, Logistic, Laplace, 
Lognormal, Chi-square, Exponential, Weibull vkSj 
Pareto½ dk vè;;u fd;k x;k gS rFkk fuEu rhu 
lkaf[;dh; lw=ksa dk vkèkkj fy;k x;k gS%

1-	 dksÃ lqèkkj u djsa(  ,sls gh jgus nsaA

2-	 iwokZxzg mipfjr ¼bias corrected½

3-	 O;qRØe sinh ¼sinh-1½ :ikUrj.k dk mi;ksx 

bu rhuksa vkadydksa dk ç;ksx mijksDr of.kZr 
vkB lef"V;ksa ij fd;k x;k rFkk mldk çHkko 
ns[kk x;kA

xq.kkad  ds eksesaV~l ¼moments½ ds :i esa 
iwokZxzg ¼bias½] vkSlr oxZ =qfV ¼MSE½] <yok 
¼skewness½] dVksZfll ¼kurtosis½ çdV fd;k x;k- 
bldh fudVrk dh tkap dqN vk¡dM+ksa dh mRifÙk 
djds dh x;h gSA blds lS)kfUrd lw= n-2 rd 
lfUudV gS çfrn'kZ dh la[;k 20 ,oa 200 bR;kfn 
yh x;h gSA ifj.kke es ;g ik;k x;k fd Pareto 
dks NksMdj ckdh lHkh 7 lef"V;ksa esa iwokZxzg ¼bias½ 
vkSj vkSlr oxZ =qfV ¼MSE½ vius vfHk"V ekuksa ds 
lfUudV gSA ;g Hkh ik;k x;k gS dh ;s tks O;qRØe 
:ikUrj.k çHkkoh gS] dh vuq'kalk dh x;hA

2- ,d lkekU; forj.k@lef"V ls çfrn'kZ 
çlj.k xq.kkad ds leferh; ifjorZu ij
çlj.k xq.kkad dk caVu] çlkekU; caVu gS] blds 
fy, nks rjg dk :ikUrj.k ç;qä fd;k x;k%

1-	 çlj.k LFkkf;Ro ds fy, 

2-	 lefer :ikUrj.k ¼symmetrizing transformation½

lefer :ikUrj.k ¼symmetrizing transformation½ 
dk vuqHko cM+k tfVy jgk( igys lw= O;qRiUu fd;k 
x;k fQj dqN vk¡dM+ksa dh mRifÙk dj mldh tkap 
dh x;hA 

ifj.kke ;g ik;k x;k dh ;fn çfrn'kZ dk vkdkj 
50 ls T;knk gS rks lefer :ikUrj.k ¼symmetrizing 
transformation½ dk caVu çlkekU; gS- ;fn çfrn'kZ 



7

lkaf[;dh&foe'kZ % 2021

dk vkdkj 50 ls de gS rks lefer :ikUrj.k 
¼symmetrizing transformation½ dk caVu çlkekU; 
,oa dkÃ&Ldosvj ¼Chi-square½ dk fefJr lw= gS 
blds ckn —f"k ds vkadM+ksa ij bls ç;qä fd;k x;kA

3 O;qRØe xkÅlh forj.k ls çfrn'kZ çlj.k 
xq.kkad ds ifjorZu dks fLFkj djus okyk lefefr 
vkSj fopj.k

vc nwljh lef"V gS O;qRØe xkSlh;u ¼inverse 
Gaussian½] ;g xkSlh;u ls T;knk mi;ksxh gS D;ksafd 
;g ekuk tkrk gS fd çlj.k xq.kkad dk mi;ksx 
dsoy èkukRed ekinaM ds fy, fd;k tkrk gS uk fd 
_.kkRed vk¡dM+ksa ds fy, tcfd O;qRØe xkSlh;u 
èkukRed jsat esa gh jgrk gSA okLrfod ifjfLFkfr;ksa 
ls lacfUèkr vk¡dM+s vDlj èkukRed gksrs gSa] vr% 
O;qRØe xkSlh;u dkQh ç;qä gksus okyk caVu gSA ge 
yksx çlkekU; caVu dks cgqr T;knk ç;ksx djrs gSa 
vkSj O;qRØe xkSlh;u caVu dk ç;ksx de djrs gSaA

O;qRØe xkSlh;u caVu bl rjg ls fn[krk gS% 

çlj.k xq.kkad ¼CV½ 

eku ysa O;qRØe xkSlh;u ¼inverse Gaussian] 
IG  ls çkIr ;k–fPNd çfrn'kZ 

 vkdkj n dk çfrn'kZ gS] çlj.k xq.kkad 
¼lhoh½ dk vkdyu 

tgka çfrn'kZ çlj.k xq.kkad  vkSlr  
 ,oa ekud fopyu  gSA

bl 'kksèk i= esa nks :ikUrj.kksa ¼lefer 
:ikUrj.k ,oa  çlj.k lefer :ikUrj.k ¼Variance 
Symmetrizing Transformation½ ds xq.kksa dks ns[kk 
x;k gSA fo'kky vkdkj ds çfrn'kZ ls ,d vkSj 
mi;ksxh laç;ksx gS fd] çlj.k xq.kkad ds ijh{k.k 
ds fy, gesa ,d vU; ek=k dh vko';drk iM+rh gS 
ftldk çfriknd ¼power½ ds :i esa ç;ksx djds 

fuEu jkf'k dk caVu çkIr dj ysrs gSa %

;g :ikUrj.k cgqr mi;ksxh gS ge  dks 
vkadfyr dj ldrs gS rks lkaf[;dh çlkekU; caVu 
gksxkA

4-  O;qRØe xkÅlh forj.k ls ,d lkekU; 
çlj.k xq.kkad dk vuqeku vkSj ijh{k.k

blds ckn ge vkrs gS thuksVkbi×okrkoj.k 
ijLij fØ;k ¼G×E interaction½ ij] ftl lanHkZ esa 
cgqr ls thuksVkbi dk cgqr ls okrkoj.k es ewY;kadu 
djrs gS rFkk mit ges'kk èkukRed gh gksrh gSA vr% 
O;qRØe xkSlh;u caVu cgqr mi;ksxh gSA ;gk¡ ;g 
ns[krs gS fd çlj.k xq.kkad cjkcj gS fd ughA ;gk¡ 
nks ç'u gSa% 

1-	 bls fdl fofèk ls tkapk tk, \

2-	 ;fn cjkcj gS] rks mHk;fu"B çlj.k xq.kkad D;k 
gksxk \

blds fy, dqN vk¡dM+ksa dh mRifÙk dj] dqN 
fu"d"kZ fudkys x, gSA ikoj :ikUrj.k ¼Power 
Transformation½ cgqr mi;ksxh ik;k x;k gS ijarq  

1	 vHkh Hkh ;g dk;Z vèkwjk gS] bles 6 lkaf[;dh; 
lw= fudkys@[kksts x, Fks] ftues ls ,d Bhd 
dk;Z dj jgk gS ckdh 5 dks Bhd çk:i esa yk;s 
tkus dh vHkh vko';drk gSA

2	 O;qRØe xkSlh;u caVu ls fHkUu vk¡dM+s gks rks D;k 
djuk  gksxk \

5 çlj.k xq.kkad ij egRo ds lkFk O;qRØe 
xkÅlh MsVk ds fy, cs;fl;u vuqeku

fQj vkrk gS fo'kky vk¡dM+ksa ¼big data½ ds 
ladyu tks fd orZeku esa lHkh laLFkk,a dj jgh gSA 
Hkk-—- vuq-i- & Hkkjrh; —f"k lkaf[;dh; vuqlUèkku 
laLFkku cgqr vk¡dM+ksa dk ladyu dj dks"k cukrh 
gSA cs;fl;u vuqeku ;g nks çkpyksa ds fy, fd;k 
x;k gS] ,d gS vkSlr nwljk gS çlj.k xq.kkadA vkSlr 



8

Hkk-Ñ-vuq-i-&Hkkjrh; Ñf"k lkaf[;dh vuqlaèkku laLFkku

vkSj çpyu xq.kkad ds nks  iwoZxkeh caVu dk vè;;u 
fd;k x;k gS vkSj mudk i'p caVu vkSj i'p vkSlr 
fudyk x;k gSA

6 iQly ijh{k.kksa esa çfrÑfr;ksa dh la[;k dk 
cs;fl;u fuèkkZj.k

N~Bok 'kksèk i= esjs 'kksèk Nk=] lhjkt us fd;k 
gS vkSj ;g ik;k gS fd ;fn çlj.k xq.kkad 16% ls 
de gS rks çfr—fr fd la[;k cs;fl;u ds lkis{k de 
yxrh gS vkSj ;fn çlj.k xq.kkad 16% ls T;knk gS 
rks csth;u es T;knk çfr—fr fd la[;k yxrh gSA

lanHkZ
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¶+jkse lsosjy fMfLVªC;w'kUlA la[;k] lhjht ch] 
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feuh&ykblhehVj }kjk ÇlpkÃ ds fofHkUu Lrjksa ij xzh"e 
Xokj ds okLrfod ok"iksRltZu dk vè;;u
gfjeksgu ehuk] jat; dqekj Çlg] fç;czr lkU=k ,oa lh-ch- ik.Ms; 
Hkk-—-vuq-i-&d¢Uæh; 'kq"d {ks= vuqlaèkku laLFkku] tksèkiqj&342003

Xokj ¼lk;eksfIll VsVªkxksuksyksck½ nyguh ifjokj 
dh Qly gS tks cgqr gh mPp rkieku ,oa lw[ks dks 
lgu dj ldrk gSA bldh [ksrh fdlh&u&fdlh 
:i esa ns'k d¢ fofHkUu Hkkxksa] [kkldj 'kq"d rFkk v)Z 
&'kq"d {ks=ksa esa dh tkrh gSA if'peh jktLFkku d¢ 
'kq"d {ks=ksa d¢ fdlkuksa dh vk; d¢ lkèku d¢ :i 
esa ;g ,d egRoiw.kZ Qly gSA 'kq"d {ks=ksa esa ikuh 
dh miyCèkrk esa deh d¢ dkj.k —f"k mRiknu d¢ 
fy, ty d¢ mi;ksx ,oa ty lalkèku dk egRo 
vf/kd gSA xeZ 'kq"d {ks=ksa esa lrg ÅtkZ larqyu] 
ty mi;ksx dh x.kuk vkSj nSfud rFkk ekSleh 
ty ctV d¢ ewY;kadu d¢ fy, egRoiw.kZ gSA 'kq"d 
{ks=ksa esa ty d¢ vknku&çnku dh çfØ;k e`nk dh 
lrg vkSj okrkoj.k d¢ chp ,d egRoiw.kZ Hkwfedk 
fuHkkrk gSA feuh&ykblhehVj dk mi;ksx Qly dk 
okLrfod ok"iksRltZu] ty fudklh] ty d¢ vU; 
larqyu ?kVdksa vkSj e`nk ueh esa NksVs ls ifjorZu dh 
x.kuk esa djrs gSaA feuh&ykblhehVj d¢ }kjk NksVs 
{ks=ksa ls ok"ihdj.kh; çokg dh eki gksrh gSA LFkkiuk 
d¢ nkSjku i;kZoj.k esa de vojksèk vkSj lLrk gksuk] 
bld¢ nwljs ykHk gSaA feuh&ykblhehVj yksM lsy 
va'kkadu dh lq–<+ fofèk d¢ lkFk ok"iksRltZu dks 
mfpr lVhdrk ls eki ldrk gSA mijksä rF;ksa dks 
è;ku esa j[krs gq, bl ç;ksx esa ty ?kVd vo;oksa d¢ 
ç{ks= ekiu d¢ fy, feuh&ykblhehVj dks fodflr 
fd;k x;kA feuh&ykblhehVj dk vk;ke 0-50 × 
0-50 × 0-55 eh- FkkA vè;;u esa ÇlpkÃ d¢ pkj Lrj 
j[ks x, tks 50 feeh- lap;h iSu ok"ihdj.k d¢ vkèkkj 
ij 100] 80] 60 ,oa 40% FksA Hkk-—-vuq-i-&d¢aæh; 
'kq"d {ks= vuqlaèkku laLFkku tksèkiqj d¢ çk;ksfxd {ks= 

esa 2015&2017 dh xÆe;ksa d¢ ekSle esa fo'ks"k :i ls 
fodflr feuh&ykblhehVj d¢ }kjk fofHkUu ÇlpkÃ 
Lrjksa ij xzh"edkyhu Xokj Qly d¢ fy, ty d¢ 
okLrfod ekiu d¢ fy, ,d vè;;u fd;k x;kA 

Xokj lhM d¢ oSfÜod mRiknu esa Hkkjr dk 
;ksxnku 80% gS tgka bldh [ksrh 3-40 fefy;u 
gsDVs;j d¢ {ks= esa dh tkrh gS] ftldh mRikndrk 
580 fdyksxzke @ gsDVs;j ¼NRAA] 2014½ ls cgqr 
de gSA XokjQyh ¼DyLVjfcu½ ,d udnh Qly gS] 
tks jktLFkku] gfj;k.kk vkSj xqtjkr d¢ vèkZ&'kq"d 
vkSj 'kq"d {ks=ksa esa cjlkr ¼[kjhQ½ d¢ ekSle esa 
mxkÃ tkrh gSA varjjk"Vªh; cktkj esa bldh ekax d¢ 
dkj.k] bls vkaèkz çns'k] rfeyukMq] dukZVd] egkjk"Vª 
vkSj NÙkhlx<+ tSls xSj&ikjaifjd {ks=ksa esa Hkh bldh 
iSnkokj vkjEHk dh x;h gSA bld¢ vykok] bldh 
[ksrh xÆe;ksa d¢ nkSjku Çlfpr ifjfLFkfr;ksa esa Hkh dh 
tk jgh gS ¼Hkê ,V vy] 2017( eatqukFk ,V vy] 
2018½A ;g Qly iks"kd rRoksa dh HkjikÃ djus 
dk ,d lzksr gS vkSj fo'ks"k :i ls ;g de moZjrk 
okyh feêh dh ukbVªkstu vkSj ueh esa deh dk 
lkeuk dj ldrh gSA ;g ,d lgt Qly gS ¼jkt 
Çlg] 2014½ vkSj bls xeÊ d¢ ekSle esa ÇlpkÃ dh 
lqfoèkk d¢ lkFk Hkh mxk;k tk ldrk gSA gkykafd] 
jktUuk ,V vy ¼2016½ us crk;k fd ÇlpkÃ d¢ 
lkFk csM IykaÇVx ¼FIRBS½ dks viukuk DyLVjchu 
esa 0-80 dk lap;h iSu ok"ihdj.k ij mit ekinaMksa 
d¢ lkFk&lkFk fodkl ekinaMksa esa o`f) dh vksj tkrk 
gS] ysfdu bl Hkkx esa rkieku gksus ij xzh"edkyhu 
Xokj ij dksÃ vè;;u ugÈ fd;k x;k FkkA orZeku 
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vè;;u dk mís'; feuh&ykblhehVj ç.kkyh d¢ rgr 
feuh&ÇLçdyj d¢ ekè;e ls xzh"edkyhu DyLVjfcu 
dks çnku fd, x, ikuh d¢ fofHkUu Lrjksa ij Qly 
ty d¢ mi;ksx ;k okLrfod ok"ihdj.k dh ek=k 
dk y{; gSA

feuh&ykblhehVj dk fMtkbu vkSj fuekZ.k 
feuh&ykblhehVj dk fMtkbu vkSj fuekZ.k] 

0-50 × 0-50 × 0-55 eh- d¢ vk;ke d¢ lkFk 
bysDVª‚fud ,dy yksM lsy d¢ vkèkkj ij djus 
d¢ mijkar laLFkku d¢ ç;ksxkRed {ks= esa LFkkfir 
fd;kA bysDVªksfud rkSy&vkèkkfjr feuh&ykblhehVj 
esa rhu ?kVd Fks&¼A½ feuh&ykblhehVj VSad ¼AA½ 
,dy yksM lsy vkèkkfjr bysDVªksfud otu ekius 
okyh e'khu rFkk ¼AAA½ feuh&ykblhehVj d{kA VSad 
esa feuh&ykblhehVj VSad] ty viokg IysV] ty 
viokg laxzg.k VSad] ty viokg fNæ] iSj vkSj 
gSaMy 'kkfey FksA ty viokg IysV dks ¼0-49 eh- 
× 0-49 eh- × 4 feeh- eksVkÃ½ feuh&ykblhehVj 
VSad d¢ vanj j[kk x;kA ;g gkMZ jksYM 'khV dh 
enn ls cuk Fkk ftlesa 49 fNæ ¼çR;sd fNæ dk 
O;kl 6 feeh-½ ¼fp= 1v½ FksA bysDVªksfud otu 
rkSyusokyh e'khu ¼fp= 1c½ feuh&ykblhehVj dk 
lcls egRoiw.kZ fgLlk gSA ;g yksM lsy ¼esd& 
,Mhvkb daiuh bafM;k; jsX;qyj 410½ ij vkèkkfjr 
gSA ç{ks= esa 1 eh- × 1 eh- × 1 eh- vk;ke d¢ xïksa 
dks ih- lh- lh- d¢ ekè;e ls cuk;k x;k ftldk 
vafre vk;ke tehuh Lrj d¢ 10 lseh- Åij 0-62 
eh × 0-62 eh- × 1 eh- j[kk x;k ¼fp= 1l ½ vkSj 
blesa 10 lseh- O;kl dk ,d fNæ j[kk x;k rkfd 
VSad ls ikuh dk leqfpr fudkl gks ld¢A lHkh Hkkxksa 
dks ,d lkFk tksM+dj bysDVªksfud otuh ,dy yksM 
lsy vkèkkfjr feuh&ykblhehVj dks lapkfyr fd;k 
x;k ¼fp= 2½A ,d feuh&ykblhehVj d¢ fuekZ.k dh 
ykxr #- 14]500@& FkkA

yksM lsy vkèkkfjr feuh&fylhehVj dk lR;kiu 
ç{ks= esa LFkkfir feuh&ykblhehVj dks dqy pkj 

fnuksa] 7 ls 10 flrEcj] 2014 d¢ fy,] ftlesa] 9 

flrEcj dks 23-8 feeh- o"kkZ gqÃ Fkh] lR;kfir fd;k 
x;k ¼rkfydk 1½A blls igys] 2 ls 4 flrEcj] 
2014 d¢ nkSjku 130 feeh- dk o"kkZikr fjd‚MZ fd;k 
x;k FkkA yksM lsy }kjk çnÆ'kr feuh&ykblhehVj 
dk otu çR;sd fnu lqcg 8%30 cts x.kuk dj 
feuh&ykblhehVj d¢ otu esa 'kq) ifjorZu ntZ fd;k 
x;kA 7 ls 8 flrEcj d¢ nkSjku] feuh&ykblhehVj 
d¢ otu esa 'kq) ifjorZu &1-70 fdxzk- çfrfnu 
ik;k x;k tksfd 6-8 feeh- d¢ lerqY; gSA pw¡fd] 
bl vofèk esa o"kkZikr ugÈ gqvk vkSj ty viokg 
Hkh ugÈ ik;k x;k] blfy,] feuh&ykblhehVj d¢ 
otu esa ifjorZu flQZ ok"iksRltZu dh otg ls 
FkkA bld¢ fy, ,d fnu d¢ fy, Qly ck;ksekl 
otu dks utjvankt fd;k x;kA blh çdkj] 9 
flrEcj dks] tc 23-8 feeh- o"kkZikr gqvk vkSj ty 
viokg 2-73 feeh- gqvk] feuh&ykblhehVj d¢ otu 
esa 4-80 fdxzk- dk ifjorZu ik;k x;kA bl çdkj 
21-7 feeh- dk çHkkoh o"kkZ tksfd feêh esa ueh HkaMkj.k 
o`f) vkSj ok"iksRltZu esa bLrseky gqvkA feêh dh 
ueh HkaMkj.k esa o`f) ¼19-2 feeh-½ feuh&ykblhehVj 
d¢ otu esa :ikUrj.k dkjd ls xq.kk djus d¢ ckn 
x.kuk dh x;hA bl çdkj] 9 flrEcj dh lqcg ls 
10 flrEcj dh lqcg rd] tksfd o"kkZokyk fnu Fkk] 
ok"iksRltZu dh vuqekfur jkf'k 2-05 feeh- d¢ :i esa 
ntZ dh x;hA fodflr feuh&ykblhehVj dk ç{ks= 
esa va'kkadu dkjd 0-2 feeh- d¢ foHksnu d¢ lkFk 1 
fdxzk-¾ 4 feeh- gSA ;g ns[kk x;k fd ,dy yksM 
lsy vkèkkfjr feuh&ykblhehVj dk fuekZ.k ikjaifjd 
ykblhehVj dh rqyuk esa fdQk;rh gSA blfy,] 
bldks ç;ksx {ks= fLFkfr esa iqujko`Ùk vkSj vklkuh ls 
LFkkfir fd;k tk ldrk gSA

iQly ok"iksRltZu eki 
bl vè;;u esa okLrfod Qly ok"iksRltZu 

¼ÃVh½ 100% ÇlpkÃ ¼Vh 1½ Lrj ij vfèkdre vkSj 
lcls de 40% ÇlpkÃ ¼Vh 4 ½ djus ij ik;k x;kA 
rhu o"kks± d¢ nkSjku vkSlru ok"iksRltZu ¼ÃVh½ Vh 1 
esa ¼686 feeh½ vkSj Vh 4 esa ¼340 feeh½ FkkA tSlk fd 
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rkfydk 2 ls ns[kk tk ldrk gS fd tSls tSls ÇlpkÃ 
d¢ ikuh dh ek=k de dh x;h gS mlh d¢ vuqlkj 
Qly mRiknu esa deh gqÃ gSA Qly dh [ksrh vkSj 
Qly dh o`f) dk –'; ¼IysV 1½A ;gk¡ ij ;g 
ns[kk x;k fd vyx vyx ÇlpkÃ d¢ ikuh dh ek=k 
ij Qly mRiknu esa deh dk vuqikr D;k jgk gSA 
20% ÇlpkÃ ty de djus ij Qly ok"iksRltZu 
esa 19% dh deh gqÃ gS tcfd Qly dh mit esa 
10% dh deh gqÃA 20% ls T;knk ÇlpkÃ ty de 
djus ik;k x;k fd Qly dh mit es T;knk deh 
gqÃ gSA Vh&3 ¼60% ÇlpkÃ½ vksj Vh&4 ¼40% ÇlpkÃ½ 

fofHkUu voljksa ij o"kkZ dh ?kVukvksa d¢ nkSjku yksM lsy dk lR;kiu

07&09&2014 192-60 18-45 18-75 & & & 0 0

08&09&2014 190-85 16-70 17-25 &1-75 &1-75 &1-50 0 0

09&09&2014 189-05 15-00 15-55 &1-80 &1-70 &1-70 0 0

10&09&2014 193-90 19-80 20-30 $4-85 $4-80 $4-75 23-8 2-73*

*ty fudkl vo;o rhu feuh& ykblhehVj d¢ vkSlr dks n'kkZ jgk gSA 

feuh&ykblhehVj dk çk:i ¼v½ feuh&ykblhehVj VSad ¼c½ ,dy yksM lsy vkèkkfjr bysDVªksfud otu ekius 
okyh e'khu rFkk ¼l½ feuh&ykblhehVj d{k

feuh&ykblhehVj dk f=foe n~';Z ,ao ikj 
vuqHkkx 
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% xzh"e Xokj esa ok"iksRltZu] mRiknu ,oa ty mi;ksx 

% %

Vh&1 ¼100% 

ÇlpkÃ½

662 723 663 686 2101 2651 1694 2149

Vh&2 ¼80% 

ÇlpkÃ½

574 577 512 554 19 2082 2184 1507 1924 10 0-31

Vh&3 ¼60% 

ÇlpkÃ½

442 425 494 454 34 1076 1516 764 1119 48 0-35

Vh&4 ¼40% 

ÇlpkÃ½

313 299 407 340 50 359 1086 680 708 67 0-21

ç{ks= esa xzh"e Xokj dh Qly
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djus ij Qly dh mit es Øe'k% 48% vksj 67%  
dh deh gqÃ ¼rkfydk 2½A ÇlpkÃ d¢ fofHkUu 
Lrjksa ij ty&mRikndrk dk vkdyu fd;k 
x;k tks 0-21 ls 0-35 fdyks@?ku ehVj rd 
ik;k x;kA lcls T;knk ty&mRikndrk 80%  
¼Vh 2½ ÇlpkÃ Lrj ik;k x;kA bl vè;;u esa ;g 
ik;k x;k gS fd 10% XokjQyh dh mit dks de 
dj 20% ÇlpkÃ ty cpk;k tk ldrk gS ftlls 
'kq"d {ks= es Çlfpr {ks= dks c<+k;k tk ldrk gSA 

fu"d"kZ
'kq"d rFkk v)Z&'kq"d {ks=ksa esa —f"k mRiknu 

ç.kkfy;ksa esa e`nk ty dh miyCèkrk ,d çeq[k 
lhfer dkjd gSA ikuh dh vkiwÆr] iw.kZ vkSj lhfer] 
LFkkuh; okrkoj.k esa Qly dh çfrfØ;k dk Kku 
ty çcaèku vkSj Qly mRikndrk esa lqèkkj d¢ fy, 
çHkkoh ÇlpkÃ j.kuhfr;ksa d¢ fodkl esa lgk;rk dj 
ldrk gSA bl vè;;u ls ;g fu"d"kZ fudyrk gS fd 
80% ÇlpkÃ Lrj ij Xokj mRiknu esa cgqr T;knk 
deh ¼10%½ ugÈ gksrh gS] tcfd 20% ÇlpkÃ ty 
dh cpr gksrh gSA blfy,] 'kq"d {ks=ksa esa] tgk¡ ty 
,d vR;ar gh dherh çk—frd Jksr gS] 80% ÇlpkÃ 
Lrj dks vuq'kaflr fd;k tk ldrk gSA 

lanHkZ 
eatqukFk] ,u-] yksd¢'k] ,p- ,oa ns'kekU;k tkxzfFk 

ch- ¼2018½- LVªDpjy psatst bu nh ijQksjesal 
v‚Q xe Xokj bu bafM;k- bafM;u tuZy v‚Q 
,fxzdYpjy fjlpZ] 52¼3½%336&338A

,u-vkj-,-,- ¼2014½- iksVsaf'k;y v‚Q jsuQsM Xokj 
¼DyLVjchu½ dYVhoslu] çkslsÇlx ,aM ,DliksVZ 
bu bafM;kA i‚fylh isij u-3A us'kuy jsuQsM 
,fj;k vFk‚fjVh] ukl dk¡IysDl] Mhih,l ekxZ] 
U;w fnYyh] ihih 109A 

jtUuk th- ,-] èkÈoy] ,- ,l- ,oa Jhg"kkZ] oh- ih- 
¼2016½- ijQksjesal v‚Q DyLVjchu ¼L¸eksfIll 
VsVjxksuyksck½ vaMj oSfj,cy bjhxs'ku 'ksMîwYl 
,.M Ø‚i bLVSfCy'kesaV VSDuhdA bafM;u tusZy 
v‚Q ,xzksukseh] 61¼2½%223&230A 

Çlg] vkj ¼2014½- bEçwM dYVhoslu çSfDVl Q‚j 
DyLVjchu bu [kjhQ ,aM lej lht+uA cqysfVu 
v‚u % http://www.cazri.res.in/publications/
Guar_RajSingh.pdf

vkæk cjls iquoZlqtk;] nhu vUu dksÅ u [kk;AA
 ;fn vkækZ u{k= esa o"kkZ gks vkSj iquoZlq u{k= esa ikuh u cjls rks

,slh Qly gksxh fd dksÃ fn;k gqvk vUu Hkh ugÈ [kk,xkA

&?kk?k 
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o`{k&ra= larqyu ls ;qä Ñf"k&okfudh ijh{k.k
Vh-ch- ihVj0] fluh oxÊl1] lhek tXxh2] eksgEen gk:u1] ,Ynks oxÊl3 ,oa nsosUæ dqekj1

0iwoZ ih,p-Mh- fo|kFkÊ] Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] 
ykbczsjh ,osU;w] uÃ fnYyh&110012 

1Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] ykbczsjh ,osU;w] uÃ fnYyh&110012 
2 Ñf"k f'k{kk foHkkx] Hkk-—-vuq-i-] uÃ fnYyh&110012 

3Hkk-—-vuq-i-&d¢Uæh; leqæh ekfRL;dh vuqlaèkku laLFkku] dksph] d¢jy&682018

1- ifjp; 
—f"k] [kk| Qlyksa] i'kqèku ,oa miHkksäkvksa dh 

c<+rh ek¡x iwjh djus d¢ fy, dPps eky d¢ mRiknu 
d¢ fy, laiw.kZ foÜo esa fd;k tkus okyk cgqr iqjkuk 
O;olk; gSA y?kq ,oa lhekar fdlku lkekU;r% tksf[ke 
de djus dh j.kuhfr d¢ rgr ,d gh Hkwfe ij ,d 
ls vfèkd Qly mxkrs gSa ¼dgu] 2008½] vkSj os vius 
[ksrksa esa mx jgs o`{kksa dks lg"kZ ugÈ dkVrsA fdlku 
vutkus esa gh Qyksa dh O;oLFkk] Hkwfe mikns;rk cuk, 
j[kus ,oa Qlyksa ij vuwdwy çHkkoksa dks cuk, j[kus 
d¢ fy, Qly ç.kkyh esa o`{kksa dk mi;ksx djrs gSaA 
vr% o`{kksa }kjk fy, tk jgs ykHk loksZÙke gSa tks fd 
—f"k mikns; Hkw–'; esa fujarj yxk, tk jgs o`{kksa  
}kjk gSa vkSj bl O;olk; dks —f"k&okfudh d¢ uke 
ls tkuk tkrk gSA 

^—f"k&okfudh* 'kCn dk mi;ksx Hkwfe&mi;ksx 
ç.kkyh ,oa çkS|ksfxfd;ksa] ftuesa taxyh lnkcgkj 
o`{kksa] Qy o`{kksa] ck¡l] >kfM+;ksa bR;kfn lfgr ,d gh 
Hkwfe ij tkucw>dj Qlyksa vkSj dHkh&dHkh i'kqèku 
d¢ lkFk&lkFk LFkku O;oLFkk vFkok vLFkk;h vuqØe 
d¢ fdlh :i esa ¼yaxzsu ,oa jsaVªh] 1982½ mxk;s tkus 
d¢ fy, ,d la;qä uke d¢ fy, fd;k x;k gSA 

—f"k&okfudh dk;Z dk ljksdkj o`{kksa ,oa Qlyksa] 
o`{kksa ,oa i'kqèku] vFkok o`{kksa] Qlyksa ,oa i'kqèku 
dk lqfopkfjr la;kstu ls gS] ftlesa ,d lesfdr 
—f"k&ikfjra= dh rjg ?kVdksa d¢ eè; var% fØ;k dk 

l?ku çcaèku lfEefyr gksrk gS ¼è;kuh ,oa gk.Mk] 
2014½A lfEefyr ?kVdksa d¢ çdkj ij vkèkkfjr 
—f"k&okfudh ç.kkyh d¢ rhu eq[; çdkjksa d¢ uke 
,xzhflyohdYpj ¼o`{kksa ,oa Qlyksa dk la;kstu½] 
flyoksiklpjy ¼o`{kksa] pkjk ,oa i'kqèku dk la;kstu½ 
rFkk ,xzksflyoksiklpjy ¼o`{kksa] Qlyksa ,oa i'kqèku dk 
la;kstu½ gSa ¼Mh csV~l bR;kfn] 2007½A 

2- Ñf"k&okfudh dk egRo 
—f"k&okfudh dk;Z esa] d¢aæ fcUnq Qkeks± ij ,oa 

xzkeh.k Hkw–'; esa mxs gjs o`{kksa d¢ foLr`r {ks= gSa tks 
vfèkd fofoèk fuekZ.k] mikns;] ykHkçnrk] LoLFk ,oa 
nh?kZdkfyd Hkwfe mi;ksx ç.kkfy;ksa d¢ ekè;e ls cgqr 
lkjs ykHk fnyk ldrs gSaA cgq?kVdksa ¼o`{kksa] Qlyksa] 
i'kqèku bR;kfn½ dh vUr% fØ;k ,oa O;oLFkk fuf'pr 
:i ls ç.kkyh dh çkfIr;ksa dks çHkkfor djrh gSA

;|fi ;gk¡ ij ç;kstu ;g gS fd okLro esa 
ijaijkxr —f"k dk;ks± dh vis{kk —f"k&okfudh ç.kkyh 
fdruh mikns; gSA —f"k&okfudh esa eq[; eqík ;g 
ugÈ gS fd fdlh nh xÃ Hkwfe dh bdkÃ dks cgqr lkjs 
—f"k&okfudh ?kVdksa ls Hkjuk gS vfirq ;g tkuuk gS 
dh ?kVd fdruh lkoèkkuh ls pqus tk;sa vkSj mfpr 
O;oLFkk vkSj çcaèku }kjk çkfIr;k¡ b"Vre gksaA vr,o] 
—f"k&okfudh ijh{k.k esa leqfpr vfHkdYiukvksa dk 
mi;ksx egRoiw.kZ gSA cgqr ls ?kVdksa d¢ fufgr gksus 
d¢ dkj.k] —f"k&okfudh ijh{k.kksa d¢ lHkh çdkjksa gsrq 
fdlh fo'ks"k vfHkdYiuk dh vuq'kalk djuk cgqr gh 
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pqukSrhiw.kZ gSA 

lgt fopkj.kh; fcUnq esa] vfHkdYiuk dk fodYi 
—f"k&okfudh ç.kkyh d¢ çdkj] fufgr ?kVdksa dh 
la[;k ,oa ijh{k.k d¢ mís'; dk Qyu gSA uk;j 
¼1993½ d¢ vuqlkj —f"k&okfudh esa ijh{k.kksa dk o`gn 
oxÊdj.k bl çdkj fd;k tk ldrk gS %

i  blesa 
cgqr lkjs foÜoLr teZIykTe Nk¡Vuk fufgr gS 
¼vfèkdrj cgqr lkjh çtkfr;k¡] fdUrq dHkh&dHkh 
,d ;k nks çtkfr;ksa dh fdLesa½A

ii  bl Js.kh 
dk ljksdkj fof'k"V —f"k&okfudh çkS|ksfxfd;ksa 
d¢ lqèkkj ls gSA 

iii  blesa Hkwfe 
d¢ uhps vFkok Åij d¢ lalkèkuksa dh lk>snkjh 
vUos"k.k d¢ fy, —f"k&okfudh ç.kkfy;ksa 
¼vfèkdrj o`{k&Qly vUr% fØ;kvksa½ d¢ ?kVdksa 
d¢ eè; varjlacaèkksa dks ek=kRed :i nsuk vkSj 
bldh le> djokus ls lacafèkr vè;;u fufgr 
gSA 

iv  budk mi;ksx 
vkn'kZ [ksr fLFkfr;ksa d¢ varxZr —f"k&okfudh 
çkS|ksfxfd;ksa d¢ fof'k"V iSd¢tksa d¢ ewY;kadu djus 
gsrq fd;k tkrk gSA —f"k&okfudh ç.kkfy;ksa dh 
le> d¢oy rHkh gks ldrh gS tc çR;sd ç.kkyh 
dk vè;;u lkoèkkuhiwoZd gksA ç.kkfy;ksa dk 
vè;;u mfpr ijh{k.kksa d¢ ekè;e ls oSKkfud 
<ax ls fd;k tk;sA 

3- Ñf"k&okfudh ijh{k.kksa esa mi;ksx dh tkus   	
   okyh vfHkdYiuk,¡ 

—f"k&okfudh esa vUos"k.k d¢ lapkyu esa cgqr 
lh ijh{k.k vfHkdyiuk,¡ mi;ksx dh x;h gSaA buesa 
lcls iqjkuh esa Q+Su vfHkdYiuk,¡] y&vfHkdYiuk,¡] 
LVkj&vfHkdYiuk ,oa chgkbo vfHkdYiuk,¡ tks fd 
fof'k"V —f"k&okfudh ijh{k.kksa d¢ fy, gSa] lfEefyr 
gSaA bu lHkh esa lokZfèkd vHk;fu"V lEiw.kZ ;k–
fPNd vfHkdYiuk ¼CRD½ gSA o`gn :i ls mi;ksx 

fd;k tkus okyk ,d vkSj vfHkdYiukvksa dk oxZ  
;k–fPNd lEiw.kZ [k.M vfHkdYiuk ¼RCBD½ gSA 
RCBD dk ,d mUur fdUrq dfBu :i fLifyV&Iy‚V 
vfHkdYiuk ¼SPD½ gS ftls —f"k&okfudh ijh{k.kksa esa 
cgqr mi;ksx fd;k x;k gSA 

tXxh bR;kfn ¼2007½ us —f"k&okfudh gsrq dqN 
fudVoklh larqfyr [k.M vfHkdYiuk,¡ ¼NBBD½ 
çLrkfor dh ftuesa T o`{k çtkfr;k¡ T Lrjksa d¢ 
lkFk] C Qly çtkfr;k¡ c Lrjksa d¢ lkFk] ,oa 
vfHkdYiuk,¡ o`{kksa d¢ Lrjksa gsrq larqfyr gSaA tc Hkh 
ijh{k.kkRed lkekxzh esa fo"kerk nks lzksrksa rd irk 
yxkus ;ksX; le>h tkrh gS] ijh{k.kkRed Iy‚Vksa dks 
drkj&LrEHk lkj.kh esa O;ofLFkr fd;k tk ldrk 
gS] tks drkj&LrEHk vfHkdyiukvksa d¢ uke ls tkuh 
tkrh gSaA 

—f"k&okfudh ç.kkyh dks le>us ,oa lqèkkjus d¢ 
mís'; ls ;g egRoiw.kZ gS fd fopj.k d¢ lzksrksa dh 
mfpr foÜoluh;rk d¢ ekè;e ls #fp d¢ çHkkoksa d¢ 
vfèkd lVhd vkadyu dks lqfuf'pr djus d¢ fy, 
mBk, x, dne mi;qä vfHkdYiuk miyCèk djrh 
gSA vr% çLrqr vè;;u] jSf[kd ra= çHkko e‚My 
dk mi;ksx —f"k&okfudh ijh{k.kksa gsrq vfHkdYiuk,¡ 
fodflr djus d¢ fy, fd;k x;k gSA 

4- ra=k ifjdYiuk 
ra= ifjdYiuk ys[kkfp= fl)kar ls yh x;h 

gSA ys[kkfp= fdlh ra= vFkok fo"k;ksa@oLrqvksa d¢ 
varl±c) laxzg dks fu:fir djus dk vkSipkfjd 
rjhdk gSA ys[kkfp=ksa dk çpfyr vuqç;ksx ifjogu] 
lax.kd foKku ,oa ra=] fo|qr vfHk;kaf=dh] HkkSxksfyd 
ra= tSls fd [ksr esa o`{kksa dh O;oLFkk] vçR;{k 
v‚uykbu lewg tSls fd Q+slcqd] ÇyDMbu bR;kfn 
d¢ lkFk&lkFk orZeku egkekjh Covid-19 esa laidZ 
<wa<us d¢ fy, fd;k tk ldrk gSA pkVZjSaM ,oa >kax 
¼2012½ d¢ vuqlkj ys[kkfp= dk lacaèk 'kh"kks± d¢ ,d 
fuf'pr vfjä leqPp;¼N½ ls gS tks fd js[kkvksa d¢ 
,d leqPp; ftUgsa Nksj ¼£½ dgk tkrk gS] ls lEc) 
gSA xf.kr esa bls G ¾ ¼N,£½ d¢ :i esa fy[kk tk 
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ldrk gS] tgka ij  'kh"kks±] 
ftUgsa xzafFk ¼Node½ dgrs gSa] dk ,d leqPp; gS] 

 Nksjksa vFkok dfM+;ksa dk ,d 
leqPp; gS rFkk  Øe ,oa  vkdkj dk ,d 
ys[kkfp= gSA  esa dfM+;ksa d¢ ekè;e ls Nksjksa dh 
fo'ks"k O;oLFkk ,d ra= dh jpuk djrh gSA ;fn  
,oa  xzafFk;ka] ,d Nksj }kjk lhèks rkSj ij lEc) 
gSa rks  ,oa  dks  esa ,d nwljs d¢ lkFk yxs gq, 
vFkok fudVoklh dgs tkrs gSaA 

lekU;r% xzafFk;ksa d¢ leqPp;  dks ,d 
vkO;wg }kjk oÆ.kr fd;k tkrk gS] ftls fudVorÊ 
vkO;wg  dgk tkrk gS] tgka ij ] 
;fn  ,oa  lhèks rkSj ij lac) gSa ,oa  vU;Fkk 

A ,d ljy vfunsZf'kr ys[kkfp= gsrq 
xzafFk;ksa d¢ Lo fudVoklh ¼NYys ugÈ½ ugÈ gSa vr% 

 ,oa A ,d ljy vfunsZf'kr ys[kkfp= 

ftlesa 6  ls  xzafFk;ka gSa] ifjdYiuk dks n'kkZus 
d¢ fy, fp= 4-1 esa fn;k x;k gSA ys[kkfp= dk 
fudVorÊ 6×6 vkO;wg A Hkh uhps fn;k tk jgk gS% 

ikdZj bR;kfn ¼2017½ d¢ vuqlkj  ra= 
,d vfunsZf'kr ys[kkfp=] ℕ xzafFk;ksa ,oa  
Nksj dk ,d laxzg gS tgka xzafFk;ka] fo"k;ksa vFkok  
ijh{k.kkRed bdkÃ;ka ftu ij dqN mipkj vuqç;qä 
fd;k gS] dks fu:fir djrh gSaA rc ,d  
lkekftd ijh{k.k esa fo"k;] ftu ij  mipkj 
vuqç;qä fd, x, gksa] fufgr gSa vkSj fo"k;ksa d¢ eè; 
lacaèk]  fudVorÊ vkO;wg  }kjk n'kkZ;k x;k gS  

5- Ñf"k&okfudh ijh{k.kksa esa ra=k larqyu
—f"k&okfudh ijh{k.kksa d¢ lanHkZ esa ra= ifjdYiuk 

ifjoÆrr gS] gkykafd vodyu@x.kuk tfVy gSA 
—f"k&okfudh d¢ fy, ijh{k.k vfHkdYiuk djuk 
,dy Qly ç.kkyh dh vis{kk vfèkd tfVy gSA 
bldk ,d dkj.k ;g gS fd ,dy Qly ç.kkyh 
esa fudVorÊ Iy‚Vksa ls çHkkoksa dh fn'kk vklkuh ls 
igpkuh tk ldrh gS tcfd o`{kksa d¢ xq.kksa d¢ dkj.k 
—f"k&okfudh ç.kkyh esa fudVoklh çHkkoksa dh fn'kk 
dks igpkuuk vR;ar dfBu gSA eku yhft;s ,d 
—f"k&okfudh {ks=  oxkZdkj Iy‚Vksa esa foHkä gS 
ftud¢ eè; dksÃ [kkyh LFkku ugÈ gS vkSj bu Iy‚Vksa 
esa cgqr lh fefJr o`{k&Qlysa yxkÃ xÃ gSaA bl 
voLFkk d¢ fy,] ;fn ijh{k.k Iy‚V bl çdkj cuk, 
x, gSa fd gok ,oa lw;ksZn;&lw;kZLr dh fn'kk,¡ fp= 
5-1 esa fn;s vuqlkj yEcoÙk gSa rc fn;s x, Iy‚V ij 
fudVorÊ çHkko ¼Iy‚V 5] dfg,½ fudVorÊ Iy‚Vksa 
4 ,oa 6 ¼Nk;k d¢ dkj.k½ ,oa 8 ¼ok;q d¢ dkj.k½ d¢ 
fudVorÊ çHkkoksa dk ;ksx gksxkA 

;gk¡ ij] Iy‚V yphys ugÈ gSa D;ksafd {ks=  esa 
Hkwfe ij mUgsa fu;r fLFkfr esa gh cuk;k tk ldrk 
gS] vr% Iy‚V esa lacaèk d¢oy fudVorÊ Iy‚Vksa] tks 
fd ,d&nwljs ls yxs gq, gS rd çfrcafèkr gSA ;g 
lqfuf'pr djus d¢ fy, lHkh Iy‚Vksa d¢ fudVorÊ 
Iy‚Vksa dh la[;k leku jgs]  dks m Iy‚Vksa esa bl 
çdkj foHkä fd;k tkrk gS fd n Iy‚V vanj jgsa 

6 xzafFk;ksa okyk ,d ljy ys[kkfp= fudVorÊ 
vkO;wg
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vkSj m&n Nksj Iy‚V gksa ¼esaM dh rjg dk;Z djus d¢ 
fy,½A vr% vanj okys Iy‚V d¢ 4 fudVorÊ Iy‚Vksa 
¼Åij] uhps] nk;sa ,oa ck;sa½ lhèks blls feys gq, gksaxsA 

6- ra=k çHkko ekWMy 
vc —f"k&okfudh ijh{k.k dk ,d ,slk foU;kl 

yhft, tgka n Iy‚Vksa esa ,d gh Qly esa v fofHkUu 
o`{k çtkfr;k¡ yxkÃ x;h gSa] çR;sd Iy‚V esa ,d o`{k 
dh ,d gh çtkfr gSA ;g vis{kk dh tkrh gS fd 
fn;s x;s Iy‚V ij yxs o`{k dk çHkko lHkh fudVorÊ 
Iy‚Vksa ij vuqHko fd;k tk ld¢A eq[; Iy‚V d¢ o`{kksa 
d¢ çHkko dks ^o`{k lhèkk çHkko* vkSj fudVorÊ Iy‚Vksa 
ij o`{kksa d¢ çHkko dks ^o`{k ra= çHkko* ls m)`r djrs 

gSaA Iy‚Vksa ¼o`{kksa d¢ dkj.k½ d¢ eè; la;kstu foU;kl 
vklkuh ls fuÆn"V fd;k tk ldrk gS ;fn ljy 
ys[kkfp= esa Iy‚Vksa dks xzafFk;ksa dh rjg vkSj eè; 
la;kstuksa dks Nksj dh rjg fy;k tk,A ;g ekurs 
gq, fd  vuqfØ;k ¼Qly ls ekih x;h gS½] Qly 
mit dk ifj.kke gS] ¼tks fd lHkh Iy‚Vksa d¢ fy, 
leku gS½ ^o`{k lhèkk çHkko*  Iy‚V i ls ftlesa j 
o`{k çtkfr;k¡ gS o ^o`{k ra= çHkko*  ;fn  o`{k 
çtkfr;k¡] fudVorÊ la;ksftr Iy‚V k ij yxk, 
x, gSa] tgka kok¡ Iy‚V] ios Iy‚V d¢ ck;sa] nk;sa] Åij 
vkSj uhps d¢ 4 fudVorÊ Iy‚Vksa esa ls gh ,d gSA 
eku yhft;s ] bl ijh{k.k d¢ fy, ,d 
le:i fudVorÊ vkO;wg gS] rc ra= çHkko e‚My 
bl çdkj fn;k x;k gS 

	 ¼5-1½

tgka ij  lkekU; ekè; gS vkSj  dks ¼ekè; 0 
vkSj  fu;r çlj.k d¢ lkFk½ le:i] Lora= ,oa 
lekU;r% forfjr  ekuk x;k gSA 

eku yhft;s  lad¢rd lfn'k gS ftlesa 
joka vo;o 1 gS tc j o`{k çtkfr;k¡ i Iy‚V esa 
yxkÃ x;h gSa vU;Fkk 0 gSa] rkfd ge vkO;wg 

 fy[k ldrs gSa] rc 
¼5-1½ esa ra= çHkko e‚My dks vkO;wg fpUgks esa bl 
çdkj vfHkO;ä djrs gSa%

	 ¼5-2a½

	 ¼5-2b½

tgk¡ ij]  Iy‚Vksa ls ekis x, çs{k.kksa dk  
lfn'k gS]  & dqy ekè; gS] 1&bdkÃ;ksa dk  
lfn'k gS]  & çs{k.kksa cuke çR;{k o`{k çHkko dk  
vfHkdYiuk vkO;wg gS]  & çR;{k o`{k çHkkoksa dk vx1 
lfn'k gS] A &Iy‚Vksa d¢ fudVorÊ dk nxn vkO;wg gS] 
N &çs{k.kksa cuke lHkh ¼vfunsZf'kr½ fudVorÊ o`{kksa dk 
nxv vfHkdYiuk vkO;wg gS]  &lHkh ra= ¼fudVorÊ½ 

9 Iy‚Vksa esa foHkä fd;k x;k —f"k&okfudh {ks=

ls —f"k&okfudh {ks= G dk fudVorÊ vkO;wg 
uhps fn;k x;k gS 
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çHkkoksa dk lfn'k gS] X-nx¼2v$1½ vfHkdYiuk vkO;wg 
gS]  &çkpyksa dk ¼2v$1½x1 lfn'k gS vkSj  &vis{kk 

 ,oa çdh.kZu  lfgr  
=qfV;ksa dk lfn'k gSA 

7- dqN ifjHkk"kk,¡
eku yhft;s fd m Iy‚V g drkj&LrEHk lkj.

kh esa bl çdkj gSa fd çR;sd lkj.kh esa n Iy‚V vanj 
d¢ gSa vkSj m –n Iy‚V lhek ij gSaA drkj esa vanj d¢ 
Iy‚V dh la[;k drkj dh yackÃ gS] LrEHk esa vanj d¢ 
Iy‚V dh la[;k LrEHk dh yackÃ gS vkSj eku yhft;s 
drkj yackÃ¾a o LrEHk yackÃ¾b gSA n¼¾ab½ Iy‚Vksa 
esa fofHkUu o`{k çtkfr;k¡ v yxh gqÃ gSaA drkj ¼b½ 
vkSj LrEHk ¼k½ esa ios Iy‚V d¢ fy, yxus okyh o`{k 
çtkfr;ksa dks ge i¼b]k½ }kjk fuÆn"V djrs gSa] tgk¡ 
ij  gSaA 
vo;o 0 ,oa  Øe'k% ck;sa ,oa nk;sa Nksj rFkk 0 
,oa  vo;o Øe'k% Åij ,oa uhps d¢ Nksj okys 
Iy‚Vksa dks fuÆn"V djrs gSaA bl lcdks Li"V le>us 
d¢ fy, fuEufyf[kr ifjHkk"kk,¡ nh tk jgh gSaA 

 fudVorÊ vkO;wg A dks nxn 
Øe d¢ le:i f}inh; vkO;wg d¢ :i esa ifjHkkf"kr 
fd;k tkrk gS ftlesa ios ,oa kos Iy‚Vksa d¢ eè; lacaèk 

 }kjk fn;k x;k gS ;fn i ,oa k Iy‚V o`{k 
ra= d¢ inksa esa la;ksftr gSa vU;Fkk A 
A cgqr gh egRoiw.kZ gS D;ksafd ;g ijh{k.k ,dkÃ;ksa 
d¢ eè; la;kstu n'kkZrk gS tks fd jSf[kd ra= çHkko 
e‚My esa ewy iwoZ èkkj.kk gSA yxHkx lHkh ra= A 
fo'ys"k.k ij vkèkkfjr gSa D;ksafd ;g ekis tk jgs 
lEcUèkksa }kjk ekufpf=r ijh{k.kkRed bdkÃ;ksa d¢ 
Þlkekftd LFkkuß esa fdld¢ vkxs dkSu gS] vFkok 
fdld¢ fudVorÊ dkSu gS] çnÆ'kr djrk gSA 

 ra= ijh{k.kkRed bdkÃ;ksa ¼Iy‚Vksa½ d¢ lewgksa 
dks m)`r djrk gS tks ç—fr esa gSa vkSj ,d nwljs d¢ 
fudVorÊ gksus ls la;ksftr gSA 

 ;g Iy‚Vksa d¢ fudVorÊ gksus 
d¢ ifj.kkeLo:i vkl&ikl d¢ Iy‚Vksa ij çtkfr;ksa  
i¼b]k½ }kjk iM+us okys çHkko dks m)`r djrk gSA 

 —f"k&okfudh cgqr iqjkuh —f"k ç.kkyh 
gS vkSj y?kq ,oa lhekar —"kdksa d¢ dk;ks± dk vfHkUu 
vax gSA —f"k&okfudh ç.kkyh esa mUur mikns;rk 
lqfuf'pr djus d¢ fy, ijh{k.kkRed ijh{k.kksa dk 
fu;kstu lkoèkkuhiwoZd djuk vko';d gSA —f"k 
ijh{k.kksa d¢ foijhr] —f"k&okfudh ijh{k.k] o`{kksa ,oa 
Qlyksa tSls cgq?kVd fufgr gksus d¢ dkj.k vfèkd 
tfVy gSaA fo'ks"k :i ls o`{kksa dh ço`fÙk u d¢oy vius 
Iy‚V esa mxus okyh Qlyksa cfYd fudVorÊ Iy‚Vksa 
dh Qlyksa dks çHkkfor djus okyh gksrh gSaA bl 
vè;;u esa fudVorÊ Iy‚Vksa d¢ o`{kksa dks v&fnf'kr 
ekuk x;k gS vkSj mUgs o`{k ra= çHkko dgk x;k 
gSA ra= vfHkdYiuk] tks dh ys[kkfp= fl)kUr ls 
yh x;h gS] ml ij vkèkkfjr ,d jSf[kd ra= çHkko 
e‚My ls ifjfpr djok;k x;k gSA 

lanHkZ
veuksj] d¢- ,l- ¼1996½- n jksy v‚Q Vªht bu 

QkfeaZx% n ilZisfDVo v‚Q QkeZlZ] lejh 
fjiksVZA baLVhV~;wV v‚Q vfÝdu LVMht]  
;wfuojflVh v‚Q ?kkuk-

pkVZjsaM] th- ,oa >kax] ih- ¼2012½- , QLVZ dkslZ bu 
xzkQ F;sjhA Mksosj iCyhd¢’ku bad- ekbU;ksyk] 
U;w;kdZA 

ns csV~l] ,u- xSfj;sih] ,l- ,oa oSftuk] ,- ¼2007½- 
iksVZjsV v‚Q ,xzksQksjsLVªh bu D;wcsdA ,XthD;wfVo 
lejhA dukMkA ihih- 16A

/;kuh] ,l- d¢- ,oa gkaMk- ,- d¢- ¼2014½- ,xzksQksjsLVªh 
bu bf.M;k ,aM bV~l iksVSU’;y Q‚j bdksflLVe 
lfoZlstA bu ,xzksQksjsLVªh flLVe bu 
bf.M;k%ykbZoyhgqM flD;ksfjVh ,aM bZdksflLVe 
lfoZlstA
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Mkxj] ts- lh-] flag] ,- d¢- ,oa v#.kkpye] ,- 
¼bZMh,l½ ,Mokalst bu ,xzksQksjsLVªh 10] 
345&365A fLçatjA

tXxh] ,l- 'kekZ] oh- d¢-] fxy] ,- ,l- ,oa oxhZl] 
lh- ¼2007½- le baosfLVxs’ku v‚u fMt+kbu ,aM 
,ukfyfll v‚Q ,xzksQksjsLVªh ,DlisjhesaV~lA 
çkstsDV fjiksVZ] Hkk-Ñ-vuq-i-&Hkk-Ñ-lka-vuq-la-A 

dgu] Mh- ¼2008½- QkeZ eSustesaV ,DlVsa’ku xkbM 
fljht+% eSusftax fjLd bu QkfeaZxA ,Q,vks] 
jkseA ihih- 107A

yaxjsu] ch- vks- ,oa jsuVªh] ts- ch- ¼1982½- lLVsaM 
,xzksQksjsLVªhA bu% usLVsy] ch- ¼baMh-½A 

,xzhdYpjy fjlpZ Q‚j MsoysiesaV% iksVsU’kh;y 
,aM psysatst+ bu ,f’k;k] ihih- 37&49A 
vkb,l,u,vkj] n gsx] n uhnjySaM~lA

uk;j] ih- d¢- vkj- ¼1993½- ,u baVªksMD’ku Vq ,xzksQksjsLVªhA 
ywoj vd¢Msfed ifCy’klZ bu dksv‚ijs’ku fon 
vkblhvkj,,Q] c‚LVu@yanuA

ikdZj] ch- ,e-] fxyeksj] ,l- th- ,oa ‘pksjeUl] ts- 
¼2017½- vksfIVey fMt+kbu v‚Q ,DlisjhesaV~l 
v‚u dusDVsM ;wfuV~l fon ,fIyd¢’ku Vq 
lks’ky usVoDlZA vIykbM LVsfVfLVDl] fljht+ 
lh] 66¼3½ 455&480A MhvksvkbZ% 10-1111@
vkj,l,llh- 12170

ekuk dh va/sjk ?kuk gS] 
ysfdu fn;k tykuk dgk¡ euk gSA 

&ujsUæ eksnh
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fo'ks"krk fu"d"kZ.k rduhdksa vkSj lekurk vkO;wg dh 
leh{kk% lkexzh&vkèkkfjr Nfo iquçkZfIr

eèkq] liuk fuxe] lafprk ukgk ,oa panu dqekj nsc 
Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] uÃ fnYyh&110012

lkj 
—f"k gtkjksa o"kks± ls euq"; dh vkthfodk dk 

lcls çkFkfed lzksr jgh gSA vkt Hkh ;g nqfu;k 
dh yxHkx 50% vkcknh dks fuokZg çnku djrh 
gSA nqfu;k Hkj esa gj lky] Qly mRiknu d¢ cM+s 
uqdlku dk xaHkhj dkj.k ikSèkksa dh chekfj;k¡ gSaA ikSèkksa 
dh chekfj;ksa ls gksus okys foÙkh; uqdlku ls fuiVus 
d¢ fy, ikSèkksa dks mudh o`f)@fodkl d¢ fofHkUu 
pj.kksa esa LoLFk j[kuk vko';d gSA laØe.k d¢ y{k.k 
eq[; :i ls ikSèkksa dh ifÙk;ksa ij fn[kkÃ nsrs gSaA bl 
çdkj ifÙk;ksa dk mi;ksx vkerkSj ij jksxksa dk irk 
yxkus vkSj mudh igpku djus d¢ fy, fd;k tkrk 
gSA –'; voyksdu d¢ ekè;e ls jksx dk irk yxkuk 
vius vki esa ,d pqukSrhiw.kZ dk;Z gS vkSj bld¢ fy, 
cgqr vfèkd ekuoh; fo'ks"kKrk dh vko';drk gksrh 
gSA ;g ys[k Nfo iquçkZfIr d¢ fy, fofHkUu pj.kksa dk 
o.kZu djrk gSA fQj fuEu Lrj dh fo'ks"krkvksa tSls 
jax] cukoV vkSj vkdkj dh fo'ks"krkvksa dks fudkyus 
d¢ fy, mi;ksx dh tkus okyh fofHkUu i)fr;ksa dk 
o.kZu fd;k x;k gSA lkFk gh ;g ys[k Nfo;ksa d¢ 
chp lekurk dk irk yxkus d¢ fy, fofHkUu nwjh d¢ 
mik;ksa dh foLr`r leh{kk çnku djrk gSA 

1- çLrkouk
Nfo;ka –'; lkexzh ¼tSls jax] cukoV vkSj vkdkj½ 

esa cgqr le`) gSa] ftudk mi;ksx ikB vkèkkfjr Nfo 

iquçkZfIr ç.kkyh dh dfe;ksa dks nwj djus d¢ fy, 
fd;k tk ldrk gS] ;fn daI;wVj }kjk lqyHk xf.krh; 
oSDVj ¼Qhpj oSDVj½ d¢ :i esa çfrfufèkRo fd;k tk 
ld¢A ,d lkexzh vkèkkfjr Nfo iquçkZfIr ¼CBIR½ 
vlkekU; jkT; <kaps ¼ekuo eu½ vkSj fuEu Lrj d¢ 
<kaps ¼,d ihlh ¼Personal Computer½½ d¢ chp ,d 
baVjQsl gSA ekuo efLr"d tfVy –'; foosd djus 
d¢ fy, mi;qä gS] gkykafd xfr esa foo'k gS tcfd 
,d ihlh çfrcafèkr –'; {kerkvksa d¢ fy, dkQh 
vfèkd njksa ij mi;qä gSA ,d CBIR esa] –'; fp= 
lkexzh dks fp= gkbykbV~l d¢ :i esa cksyk tkrk 
gS] tks LokHkkfod :i ls fudkys tkrs gSa vkSj dksÃ 
eSuqvy fgek;r ugÈ gksrh gS] blfy, ?kVd fu"d"kZ.k 
O;oLFkk esa yksxksa ij fuHkZjrk dks gVk fn;k tkrk gSA 
;s dEI;wVjh—r fu"d"kZ.k –f"Vdks.k dEI;wVs'kuy :i 
ls egaxs] ijs'kkuh okys gSa vkSj {ks= fo'ks"k gksus dh 
ço`fÙk j[krs gSaA blfy, dEI;wVs'kuy isphnfx;ksa dks 
lhfer djus d¢ fy, foLrkj dk iklZy] iquO;ZoLFkk 
vkSj xSj&vuU; ç;kl CBIR esa vUos"k.k d¢ fy, 
miyCèk gSaA CBIR ;k lkexzh vkèkkfjr Nfo iquçkZfIr 
jax] cukoV vkSj vkdkj tSlh –'; fo'ks"krkvksa d¢ 
vkèkkj ij Nfo;ksa dh iquçkZfIr gSA CBIR esa] MsVkcsl esa 
laxzghr çR;sd Nfo esa bldh fo'ks"krkvksa dks fudkyk 
tkrk gS vkSj Dosjh Nfo ¼Query Image½ dh fo'ks"krkvksa 
dh rqyuk esa fd;k tkrk gSA blesa fuEufyf[kr 
pj.k 'kkfey gSa%
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(i) Nfo vfèkxzg.k

;g Nfo ls ,d fMftVy Nfo fudkyus dh 
çfØ;k dk igyk pj.k gS] tks MsVkcsl esa laxzghr 
gSA MsVkcsl esa cM+h la[;k esa Nfo;ka gksrh gSa tks 
mi;ksxdrkZ dh ilan vkSj fodYiksa ij fuHkZj djrh 
gSaA

(ii) çh&çkslsflax
lqfoèkkvksa dks fudkyus d¢ fy, Nfo dks igys 

lalkfèkr fd;k tkrk gS] tks bldh lkexzh dk o.kZu 
djrk gSA çlaLdj.k esa fQ+YVÇjx] lkekU;hdj.k] 
foHkktu vkSj v‚CtsDV (Object) igpku 'kkfey gSA 
bl pj.k dk mRiknu egRoiw.kZ {ks=ksa vkSj oLrqvksa dk 
,d lewg gSA

(iii) IkQhpj ,DlVªSD'ku

çfØ;k esa igyk dne Nfo lqfoèkkvksa dks ,d 
vyx lhek rd fudkyuk gSA Nfo dh lkexzh dk 
o.kZu djus d¢ fy, vk—fr] cukoV] jax vkfn tSlh 
fo'ks"krkvksa dk mi;ksx fd;k tkrk gSA ge fofHkUu 
Lrjksa ij lqfoèkkvksa dks fudky ldrs gSaA

(iv) lekurk ds mik;

 ;g ,d ,slh çfØ;k gS ftlesa x.kuk çfØ;k 
d¢ fy, çR;sd Nfo d¢ ckjs esa tkudkjh dks mld¢ 
Qhpj oSDVj esa laxzghr fd;k tkrk gS vkSj bu Qhpj 
oSDVj dk feyku Dosjh best d¢ Qhpj oSDVj ls 
fd;k tkrk gS tks lekurk dks ekius esa enn djrk 
gSA bl pj.k esa mijksä oÆ.kr fo'ks"krkvksa dk feyku 
lfEefyr gS rkfd ,sls ifj.kke çkIr fd;s tk ld¢ 
tks lekurk eki fofèk d¢ mi;ksx d¢ lkFk –f"V ls 
leku gSa] bls nwjh fofèk dgk tkrk gSA ;wfDyfM;u 
nwjh] flVh Cy‚d nwjh] vkSj d¢ucjk nwjh] tSlh fofHkUu 
nwjh fofèk;ka miyCèk gSaA fp= 1 esa Nfo;ksa dh iquçkZfIr 
d¢ lHkh pj.k fn[kk, x, gSaA

[kaM I esa CBIR vkSj Nfo iquçkZfIr pj.kksa] [kaM 
II esa] fofHkUu jax Qhpj fu"d"kZ.k fofèk;ksa] [kaM III esa] 
fofHkUu cukoV lqfoèkk fu"d"kZ.k fofèk;ksa] [kaM IV esa] 

fofHkUu vk—fr lqfoèkk fu"d"kZ.k ij vkSj rnqijkUr 
[kaM V esa] fofHkUu lekurk esfVªDl ij ppkZ dh xÃ 
gSA

2- jax lqfoèkk fu"d"kZ.k

(i) jax fgLVksxzke
CBIR dh i)fr esa] fp=ksa d¢ jaxksa ls lacafèkr 

fooj.kksa d¢ çlkj.k dks bl vkjs[k }kjk n'kkZ;k tkrk 
gSA blesa lHkh ckj ¼bar½ esa bLrseky gksus okys fofHkUu 
çdkj d¢ jaxksa esa ls ,d fo'ks"k jax gksrk gSA vkarfjd 
:i ls vkadM+ksa dh Js.kh dks leku vkdkj d¢ fMCcksa esa 
foHkkftr fd;k tkrk gSA mld¢ ckn çR;sd fMCcs ls 
jaxhu fiDlsy dh x.kuk dh tkrh gS vkSj dqy Çcnqvksa 
dh vksj ls O;ofLFkr fd;k tkrk gSA ;g ml fcu 
¼bin½ esa fiDly d¢ fxjus dh laHkkouk çnku djrk 
gSA ;g mu fLFkfr;ksa esa cgqr mi;ksxh gS tgka fp= 
jax dk forj.k foÜo Lrj ij fd;k tkrk gSA lap;h 

lkexzh vkèkkfjr Nfo iquçkZfIr esa Q+hpj fu"d"kZ.k
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jax fgLVksxzke] jax fgLVksxzke dk ,d mUur :i gSA

(ii) dyj dksjsyksxzke

dyj dksjsyksxzke rLohj d¢ jax ls lacafèkr 
tkudkjh dks ekius d¢ fy, mi;ksx fd;k tkrk gSA 
;g ,d 3&Mh pkVZ gS tks fiDlsy d¢ chp Nk;k vkSj 
LFkku }kjk lwphc) gSA ;g ml rjhd¢ dk çfrfufèkRo 
djrk gS ftlesa jax dk f=&vk;keh Çyd lgsts x, 
fp= d¢ vanj LFkku d¢ lkFk cnyrk jgrk gSA

(iii) çeq[k jax o.kZudrkZ

DCD fdlh Nfo ;k Nfo {ks= esa fof'k"V jaxksa 
dk o.kZu djrk gSA ,dy ;k fofHkUu jax ekuksa d¢ 
vkèkkj ij bldk mi;ksx MsVkcsl ls leku Nfo;ksa 
dks iquçkZIr djus vkSj Nfo MsVkcsl dh czkmÇt+x d¢ 
fy, fd;k tkrk gSA DCD dks F¾ {{ci, pi, vi}, s} 
d¢ :i esa ifjHkkf"kr fd;k x;k gS

¼i¾1] 23] N½

tgk¡ N & çeq[k jaxksa dh la[;k ]

ci& laxr jax LFkku ?kVd ekuksa dk lfn'kA

pi& jax lhvkÃ d¢ vuq:i Nfo ;k Nfo {ks= esa 
fiDlsy dk va'k] vkSj

vi & fopj.k tks jax ewY;ksa dh fHkUurk dks n'kkZrk 
gSA

(iv) jax {k.k
jax fgLVksxzke esa ifjek.khdj.k çHkko dh deh 

FkhA ml ij dkcw ikus d¢ fy,] fp= fu"d"kZ.k d¢ 
le;] jax d¢ ewY; dk mi;ksx :i lqfoèkk okgd esa 
fd;k tkrk gSA fdlh Hkh jax forj.k dks fpfàr djus 
d¢ fy, mi;ksx fd, tkus okys {k.k eq[; :i ls 
Qhpj okgd d¢ :i esa vkSlr] varj vkSj frjNkiu 
ij d¢afær gksrs gSaA bldk etcwr Çcnq ;g gS fd] 
forj.k esa vfu;ferrk d¢ Lrj dks fuèkkZfjr djus 
okyh fØ;kvksa d¢ :i esa bl d¢ frjNsiu dks ykxw 
djuk laHko gSA

(v)  jax tqVuk osDVj (Colour Assembly Vector)

jax tqVuk osDVj ,d foHkkftr fgLVksxzke gS tgka 
fiDly dks mudh f=&vk;keh fLFkjrk d¢ vkèkkj ij 
foHkkftr fd;k tk ldrk gSA lHkh fp= rRoksa dks nks 
[kaMksa d¢ chp esa foHkkftr fd;k x;k gS] vFkkZr~] ,d 
gh jax d¢ cM+s {ks= dk ,d fgLlk lqlaxr ;k vlaxr 
gS ;k ugÈA mld¢ ckn] rkÆdd vkSj vrkÆdd fp= 
rRoksa d¢ leFkZu esa vd¢yk ¼individual½ ckj pkVZ 
cukuk laHko gS] ftlesa Qhpj lsV esa LFkku dh 
tkudkjh 'kkfey gSA

(vi)  vkSlr RGB

, dh enn ls] yky] uhys vkSj gjs jax d¢ jax 
LFkku esa jax dk vkSlr ifjHkkf"kr djuk laHko gks 
tkrk gS%

, ¾ ¼vkj ¼vkSlr½] th ¼vkSlr½] ch ¼vkSlr½½ Vh

tgka vkj ¼vkSlr½ ¾ yky Nfo vkSlr ewY;]

th ¼vkSlr½ ¾ gjs jax dh Nfo dk vkSlr ewY; 
vkSj

ch ¼vkSlr½ ¾ uhyh rLohj d¢ lkFk vkSlr ewY; 
dusD'kuA

bl lqfoèkk d¢ mi;ksx d¢ ihNs ewy mís'; igys 
pj.k esa cM+h nwjh dh daiuh esa rLohj dks ifj"—r 
djuk gS tc dÃ Qhpj ç'u lfEefyr gksrs gSaA

3- cukoV lqfoèkk fu"d"kZ.k

(i)  reqjk cukoV lqfoèkk
;g ,d fo'ks"k çdkj dh fo'ks"krk gS tks euq"; d¢ 

ns[kus d¢ –f"Vdks.k ij fuHkZj djrh gSA ;g fofHkUu 
dks.kksa ls lajpukRed fo'ks"krkvksa dk fu:i.k djrk 
gSA Ng –'; cukoV xq.k bl çdkj gSa%

1-	 [kqjnjkiu 		  4½ fopj.k

2-	 fn'kkRed fo'ks"krk 	 5½ js[kk lk–';

3-	 laxfr 			  6½ vlekurk
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(ii)  LVh;jscy fijkfeM

;g fofèk d¢ :i esa ekStwn gS tks lajpukRed 
fo'ks"krkvksa dh igpku djrk gSA bl i)fr esa] ,d 
fp= nks Hkkxksa d¢ chp vyx gks tkrk gSA mld¢ 
ckn] funsZf'kr fQYVj d¢ ifj.kkeksa ls lajpukRed 
fo'ks"krk,a fuèkkZfjr dh tkrh gSaA

(iii)  osoysV VªkaliQkWeZ

;g QksVks ,fMÇVx l‚¶Vos;j d¢ fofHkUu fgLlksa 
esa mi;ksxh gks tkrk gSA ;g fofèk lajpukRed 
fo'ks"krkvksa d¢ ijh{k.k vkSj igpku esa lgk;d gksrh 
gSA bl fofèk dk mi;ksx fp=ksa d¢ fu"d"kZ.k d¢ fy, 
fd;k tkrk gSA mPp Lrj dh fu"d"kZ.k çkekf.kdrk 
rjafxdk xq.kksa }kjk çkIr ugÈ dh tkrh gSA ;s xq.k 
tks vlrr rjafxdk d¢ dkjdksa d¢ ekè;e ls fuèkkZfjr 
gksrs gSa] CBIR esa mi;ksfxrk esa lqèkkj d¢ fy, fofHkUu 
ekinaMksa dks fuÆn"V djrs gSaA

(iv)  xScj osoysV VªkaliQkWeZ

xScj fQYVj esa rjaxksa dk ,d lsV ekStwn gksrk 
gSA lHkh lsV ,d fo'ks"k lekèkku vkSj fn'kk esa 
rhozrk dks idM+ ysrs gSaA bldk vFkZ gS] iw.kZ lad¢r 
;k fp= d¢ vklikl ekStwn ÅtkZ dks xScj fQYVj  
}kjk tCr dj fy;k tkrk gSA bl çdkj d¢ ifjorZu 
dk mi;ksx eq[; :i ls mu fo'ks"krkvksa dks gVkus 
d¢ fy, fd;k tkrk gS tks fdlh fp= dh lrg ls 
lacafèkr gksrh gSaA

(v)  iQwfj;j VªkaliQkWeZ
bl i)fr esa] ,d lad¢r dks fofHkUu T;k oØksa esa 

foHkkftr fd;k tkrk gS ftudh vkorZrk leku ugÈ 
gksrh gSA flXuy d¢ ¶+jhDosalh ?kVdksa dks ekius d¢ 
fy,] flXuy dks Vkbe Mksesu ls ¶+jhDosalh Mksesu esa 
ifjoÆrr fd;k tkrk gSA ;g ,UDyso vkSj v‚FkksZxksuy 
Hkkx d¢ chp dh ,d rLohj dks [kjkc dj nsrk gSA 
;g fofèk;ksa d¢ ,d ifjokj ls lacafèkr gS tks vlrr 
Qwfj;j VªkalQ‚eZ ¼Mh,QVh½ dh x.kuk cgqr çHkkoh 
rjhd¢ ls djrk gSA bldk vFkZ gS fd QkLV Qwfj;j 
:ikarj.k ,QVh dk –f"Vdks.k ugÈ gSA ;g fMftVy 

flXuy çkslsÇlx esa mi;ksxh gSA

(vi)  xzs ysoy lg&?kVuk eSfVªDl (GLCM)

GLCM esa fiDlsy d¢ chp esa fjä LFkku vkSj 
fn'kkvksa us ,d vkO;wg dk xBu fd;kA rnqijkar] 
lrg d¢ xq.kksa d¢ :i esa vkO;wg ls egRoiw.kZ vkadM+s 
fudkyrk gSA vkerkSj ij 'kksèkdrkZ pkj eq[; 
fo'ks"krkvksa ij dke djrs gSa ftuesa 'kfä] vlekurk] 
lacaèk] fujarjrk ,sls xq.k gSa ftu ij 'kksèkdrkZ dkQh 
'kksèk dk;Z djrs gSaA

(vii)  daVwjysV VªkaliQkWeZ

ewy :i ls ;g Mk;jsD'kuy fQYVj cSad ¼DFB½ 
vkSj ,d ySIykfl;u fijkfeM ¼LP½ dk feJ.k gSA bu 
nksuksa esa ls çkFkfed fofHkUu fn'kkvksa esa czsdMkmu nsrk 
gS vkSj ckn okyk vyx&vyx iSekus ij czsdMkmu 
nsrk gSA ;g Mcy fQYVj cSad d¢ :i esa ekStwn gSA 
;g f}&vk;keh Øfed ljy lad¢rksa d¢ leFkZu esa 
lhfer fMt+kbu dh fn'kk esa ;ksxnku çnku djrk gS] 
tks fp=ksa d¢ leku gSA

4- vkdkj lqfoèkk fu"d"kZ.k

(i) iQwfj;j fMfLØIVj

Qwfj;j :ikarj.k dks vkdkj lhek ij ykxw fd;k 
tkrk gS vkSj Qwfj;j :ikarfjr xq.kkad çkIr fd, 
tkrs gSaA ;s :ikarfjr dkjd] vkdkj d¢ Qwfj;j 
fMfLØIVj ¼FD½ d¢ :i esa çfl) gks tkrs gSaA QkLV 
Qwfj;j VªkalQ‚eZ ls dEI;wVjh—r x.kuk mi;ksxh gks 
tkrh gSA

(ii) T;kferh; {k.k (GM) 
th,e dks dqN fo'ks"k Hkkfjr vkSlr ekuk tkrk 

gS] Nfo fiDly dh rhozrk d¢ ,d Qyu d¢ :i esa] 
;k bu {k.kksa esa] fp= laiknu tSls fofHkUu {ks=ksa esaA 
ewy :i ls] foHkktu d¢ ckn bldk mi;ksx oLrqvksa 
d¢ fooj.k d¢ fy, fd;k tk ldrk gSA lexz 'kfä] 
bldh fn'kk ls lacafèkr fooj.k vkSj xq#Rokd"kZ.k dk 
d¢aæ fp= xq.kksa d¢ :i esa çnÆ'kr gksrk gS tks bl {k.k 
d¢ ekè;e ls fuèkkZfjr gksrs gSaA
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(iii) chtxf.krh; {k.k vifjorZuh; (AMI)
,,evkÃ çkjafHkd ,e çkFkfed rRdky d¢ vkèkkj 

ij fuèkkZfjr fd;k tkrk gSA ;g mu vkO;wgksa d¢ 
Ãftu ewY;ksa d¢ :i esa çfl) gks tkrk gS ftUgsa igys 
ls M [ j, k] d¢ :i esa ifjHkkf"kr fd;k tkrk gSA 
bld¢ ?kVd cM+s iSekus ij ,e çkFkfed rRdky d¢ 
çkpy cu tkrs gSaA

(iv) osoysV VªkaliQkWeZ

osoysV VªkalQ‚eZ dk mi;ksx ,d inkuqØfer 
Iykuj doZ fMfLØIVj fodflr djus d¢ fy, fd;k 
tkrk gSA bl fMfLØIVj }kjk fofHkUu rRoksa d¢ chp esa 
,d oØ VwV tkrk gS] ftldk Lrj leku ugÈ gksrk 
gSA osoysV fMfLØIVj dh rqyuk esa bldh feyku 
çfØ;k cgqr gh fdQk;rh gSA

5- lekurk nwjh esfVªDl
fofHkUu Nfo;ksa d¢ lekurk feyku d¢ fy, fofHkUu 

nwjh vkO;wg dk mi;ksx fd;k tkrk gSA bu nwjh d¢ 
mik;ksa ;k vkO;wg dks bl çdkj n'kkZ;k x;k gS%

(i) L1 nwjh

bls eSugêu nwjh d¢ uke ls Hkh tkuk tkrk gSA 
;fn x=(a1, b1) vkSj y=(a2, b2) nks Çcnq gSa] rks x 
vkSj y d¢ chp L1 }kjk] bl çdkj fn;k tkrk gS%&

L1(x, y) = |a1-a2|+|b1-b2|

(ii) L2 nwjh

bls ;wfDyfM;u nwjh d¢ :i esa Hkh tkuk tkrk 
gSA ;fn x=(a1, b1) vkSj y=(a2, b2) nks Çcnq gSa] rks x 
vkSj y d¢ chp L2 }kjk] bl çdkj fn;k tkrk gS%&

L2 (x, y) = √(a1-a2)2 + (b1-b2)2

(iii) ekudhÑr L2

ekudh—r L2 nwjh dk vFkZ gS L2 nwjh dh x.kuk 
ekudh—r MsVk ij dh tkrh gSA ekudh—r eku ¾ 
¼ewy eku & ekè;½@ekud fopyu%&

d = √∑ (1/ si2 ) (xi- yi) 2

(iv) flVh CykWd nwjh 

;wfDyfM;u nwjh dh rqyuk esa flVh Cy‚d nwjh 
Nfo;ksa dks rst nj ls iquçkZIr djrh gSA ;g cukoV 
fo'ks"krk lekurk ij ,p,loh fgLVksxzke rqyuk d¢ 
lkFk vPNh rjg ls dke djrk gSA ;g nwjh uhps 
lehdj.k esa n'kkZÃ xÃ gS%&

(v) dkslkbu lekurk eki (Cos)

dkslkbu nwjh ehfVªd bdkÃ yackÃ d¢ fy, lHkh 
Q+hpj oSDVj dks lkekU; djrk gS vkSj Nfo lkexzh 
d¢ lkis{k bu&Iysu Ld¢Çyx ifjorZu d¢ lEeq[k bls 
vifjorZuh; cukrk gSA ;g lehdj.k esa fn[kk;k 
x;k gS%&

d(x,y)=∑i xi yi ∕√∑i xi2 ∑i yi
2

(vi) feadksOLdh nwjh

nks Çcnqvksa X vkSj Y d¢ chp dh ÇedksOLdh 
nwjh ;k Øe p Qhpj Lisl R, X=(x1, x2, x3, x4, 
…….xi…..xn) vkSj Y=( y1, y2, y3, y4) ls lacafèkr 
gSA ,……yi…..yn) €R uhps lehdj.k esa fn;k x;k 
gS%

p= nwjh ehfVªd dk Øe

(vii) lkekU;hÑr L2

egkyuksfcl nwjh esa] tc lgçlj.k vkO;wg 
le:irk vkO;wg gksrk gS] rks ;g ;wfDyfM;u nwjh 
rd de gks tkrk gS vkSj tc lgla;kstd vkO;wg 
fod.kZ gksrk gS] rks ;g lkekU;h—r L2 rd de gks 
tkrk gS%

fu"d"kZ
CBIR —f"k] best çkslsÇlx] iSVuZ fjdfXu'ku 

vkSj daI;wVj fot+u esa ,d lfØ; 'kksèk fo"k; gSA 
CBIR dk mís'; Dosjh Nfo vkSj MsVkcsl Nfo;ksa d¢ 
chp lekurk dks ekidj] ,d cM+s Nfo MsVkcsl ls 
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çklafxd Nfo;ksa dks iqu% çkIr djuk gSA ;g eksVs 
rkSj ij rhu cqfu;knh fuEu Lrj dh fo'ks"krkvksa ij 
vkèkkfjr gS] vFkkZr jax] cukoV vkSj vkdkj] vkSj 
muesa ls jax lcls egRoiw.kZ gSA bl ys[k esa jax] 
cukoV] vkdkj fo'ks"krk fu"d"kZ.k d¢ fy, mi;ksx dh 
tkus okyh fofHkUu fofèk;ksa dk o.kZu fd;k x;k gSA 
bu fofèk;ksa dk mi;ksx vkSj p;u ml vuqç;ksx d¢ 
vuqlkj fd;k tkrk gS ftld¢ fy, mUgsa fu;ksftr 
fd;k tkrk gSA Nfo dh LFkkfud tkudkjh ij fopkj 
djus okyh fofèk;ka vfèkd yksdfç;rk çkIr dj jgh 
gSa] D;ksafd os fofHkUu vU; –f"Vdks.kksa esa Hkh ykHkçn 
gSaA bld¢ vfrfjä fofèk 'kksj] Ld¢Çyx] jksVs'ku] 
f¶yÇix vkfn d¢ lEeq[k etcwr gksuh pkfg,] vkSj 
HkaMkj.k LFkku vkSj le; tfVyrk ekinaMksa esa dq'ky 
gksuh pkfg,A bu rduhdksa dh rqyuk ls ;g fn[kk;k 
tk ldrk gS fd cukoV lqfoèkk d¢ dq'ky HksnHkko dh 
vko';drk gksus ij xScj osoysV VªkalQ‚eZ dk mi;ksx 
fd;k tkrk gSA CBIR esa jax vkSj cukoV fo'ks"krk 
fu"d"kZ.k d¢ fy, vU; rduhdksa dk Hkh vPNh rjg 
ls mi;ksx fd;k tk ldrk gSA lkFk gh ;g ys[k 
Nfo;ksa d¢ chp lekurk [kkstus d¢ fy, fofHkUu nwjh 
mik;ksa dh foLr`r leh{kk çnku djrk gSA

lanHkZ 
nkfu'k] ,e-] jkor] vkj-] ,oa 'kekZ] vkj- ¼2013½- ß,d 

losZ{k.k% jax] cukoV] vkdkj vkSj U;wjks Q+t+h d¢ 
vkèkkj ij lkexzh vkèkkfjr Nfo iquçkZfIrß- baV- 
tuZy v‚Q bathfu;Çjx fjlpZ ,aM ,Iyhd¢'ku] 
o‚Y;we 3& uacj 5] ihih-839&844A

pïk] ,-] efyd] ,l- ,oa tkSgj] vkj- ¼2012½- ÞdaVsaV 
csLM best fjVªhoy d¢ fy, Qhpj&,DlVªSD'ku 
rduhdksa dk rqyukRed vè;;u vkSj vuqdwyuÞ] 
daI;wVj vuqç;ksxksa d¢ varjkZ"Vªh; tuZy] o‚Y;we 
52& uacj 20] ihih- 35&42] MhvksvkbZ% 10-
5120@8320&1959A

cksMsZ] LoIuk ,oa Hkkslys] m)o ¼2012½- ÞQhpj osDVlZ 
csLM lhchvkÃvkj bu Lisfl;y ,aM VªkalQ‚eZ 
Mksesu]Þ baVjus'kuy tuZy v‚Q daI;wVj 
,Iyhd¢'ku ¼0975 & 8887½] o‚Y;we 60& uacj 19] 
ihih- 34&42] MhvksvkbZ% 10-5120@9810&4399A

dpkSjh] vkj-] tsey] d¢-] ekjsQ] ,p-] lsykeh] 
eleqfny Mh-] ,oa Mjcsy] ,u- ¼2008½- Þfo"ke 
Nfo MsVkcsl ekU;rk d¢ fy, Q+hpj fu"d"kZ.k vkSj 
çklafxdrk ewY;kadu% ijÞ Nfo çlaLdj.k fl)kar] 
midj.k vkSj vuqç;ksx] vkÃÃÃÃ] ihih-1&6] 
MksÃ% 10-1109@bIVk- 2008-4743738A

/eZ ds fcuk foKku yaxM+k gS] 
foKku ds fcuk èkeZ va/k gSA 

&vYcVZ vkbUlVkbu 
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Qly dVkÃ ijh{k.kksa dh de la[;k dk mi;ksx djds ftyk 
Lrjh; çeq[k Qly mit vuqeku

dkSLro vkfnR;1] iadt nkl1] Hkkjrh1] vadqj foÜokl1] Jhyk nkl2 ,oa eatw xkSre1

1Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] uÃ fnYyh&110012
2Hkk-—-vuq-i-&Hkkjrh; —f"k vuqlaèkku laLFkku] uÃ fnYyh&110012

lkj
Hkkjrh; vFkZO;oLFkk esa —f"k ,d egRoiw.kZ Hkwfedk 

fuHkkrh gS vkSj blfy, —f"k lkaf[;dh dk laxzg vkSj 
j[kj[kko cgqr egRo j[krk gSA fiNys dqN —f"k o"kks± 
d¢ nkSjku ;g ns[kk x;k gS fd lkekU; Qly vuqeku 
losZ{k.k ¼GES½ d¢ varxZr dÃ çeq[k vkSj y?kq Qlyksa 
d¢ Qly mit vuqekuksa dk irk yxkus d¢ fy, 
gj lky Hkkjr esa yxHkx 1300000 Qly dVkÃ 
ç;ksx ¼CCE½ vk;ksftr fd, tkrs gSA tu'kfä dh 
deh vkSj fnu&çfrfnu Hkkjh ek=k esa dk;Z d¢ dkj.k 
vkadM+ksa dh xq.koÙkk lafnXèk gksrh tk jgh gSA bl 
leL;k ls fuiVus d¢ fy,] Hkk-—-vuq-i-&Hkkjrh; 
—f"k lkaf[;dh vuqlaèkku laLFkku] uÃ fnYyh }kjk 
vFkZ'kkL= ,oa lkaf[;dh funs'kky; ¼DES½] —f"k ,oa 
fdlku dY;k.k ea=ky; ¼MOA&FW½] ljdkj }kjk 
çk;ksftr ,d ewy vè;;u fd;k x;kA ;g Hkkjr d¢ 
jkT;ksa ls pqus x, xkaoksa d¢ de çfrn'kksZ d¢ vkdkj ls 
çeq[k Qly mit d¢ ftyk Lrj d¢ vuqeku mRiUu 
djus d¢ fy, fd;k x;kA xkaoksa dh la[;k esa deh d¢ 
lkFk] vè;;u d¢ nkSjku dqN ftyksa esa çfrn'kZ vkdkj 
ugÈ gksus dh leL;k dk lkeuk djuk iM+k] tgka 
Qly mit d¢ lkekU; vfHkdYiuk vkèkkfjr vuqeku 
mRiUu ugÈ fd, tk ldrs FksA bl leL;k ls 
fuiVus d¢ fy, ,xzhxsV ysoy Le‚y ,fj;k ,LVhes'ku 
¼SAE½ dk mi;ksx fd;k x;kA bl ijh{k.kkRed 
vè;;u esa mÙkj çns'k jkT; esa nks çeq[k Qlyksa èkku 
vkSj xsgwa d¢ fy, nks ekSleksa vFkkZr —f"k o"kZ 2015&16 
dh [kjhQ vkSj jch vkSj vle esa èkku d¢ fy, —f"k 

o"kZ 2015&16 d¢ [kjhQ d¢ fy, çkIr ifj.kke ij 
ppkZ dh x;hA mit vuqekuksa dh rqyuk fuèkkZj.k o"kZ 
2015&16 d¢ fy, GCES d¢ varxZr tkjh vuqekuksa 
ls dh xÃ FkhA ;g ik;k x;k fd CCE dh la[;k 
d¢ de çfrn'kZ vkdkj ls çkIr vuqeku d¢ lkis{k 
GCES us Lohdk;Z Lrj dh lVhdrk d¢ lkFk leku 
vuqeku çLrqr fd,A

 çfrn'kZ vkdkj( —f"k lkaf[;dh( 
Qly dVkÃ ijh{k.k( y?kq {ks= vuqeku] çk;ksfxd 
losZ{k.kA

ifjp;
fodkl'khy ns'kksa esa uhfr;k¡ cukus esa losZ{k.k 

T;knkrj egRoiw.kZ gksrs gSa vkSj vfèkdka'k fodkl'khy 
ns'kksa esa —f"k ,d egRoiw.kZ Hkwfedk fuHkkrh gS] tSls 
Hkkjr esa 50 çfr'kr ls vfèkd xzkeh.k ifjokj viuh 
vkthfodk d¢ çeq[k lkèku d¢ :i esa —f"k ij fuHkZj 
gSaA —f"k {ks= dh çeq[k fLFkfr dks ns[krs gq,] —f"k 
lkaf[;dh dk laxzg vkSj j[kj[kko cgqr egRo 
j[krk gSA ;k–fPNd çfrn'kZ ¼Random Sampling½ 
dh oSKkfud rduhdksa dk ikyu djrs gq, jkT; 
,tsafl;ksa }kjk vk;ksftr GCES d¢ ekè;e ls çeq[k 
Qlyksa dh mit njksa dk vuqeku yxk;k tkrk gSA 
GCES ;kstuk d¢ rgr] ,d ;k ,d ls vfèkd jkT; 
,tsafl;ksa }kjk le; ij fjiksÉVx ;kstuk ¼TRS½ ls 
çfrn'kZ xkaoksa esa CCE fd;k tkrk gS ¼—f"k lkaf[;dh 
ij fo'ks"kK lfefr dh fjiksVZ] 2011½A vkilh lgefr 
ls] lHkh jkT; çfrn'kZ xkaoksa vkSj Hkw[kaMksa d¢ p;u d¢ 
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fy, leku vfHkdYiuk vkSj çfØ;kvksa d¢ lkFk&lkFk 
fo'ks"kKksa }kjk r; CCE d¢ lapkyu vkSj i;Zos{k.k 
d¢ fy, {ks= çfØ;kvksa dk ikyu djrs gSaA y{; 
;g Fkk fd çfrn'kZ =qfV dh ,d mfpr] fuÆn"V 
lhek ¼Margin½ d¢ Hkhrj fofHkUu Qlyksa dh çfr 
gsDVs;j mit dk vuqeku çkIr fd;k tk ld¢A 
fiNys dqN —f"k o"kks± d¢ nkSjku] Hkkjr d¢ fofHkUu 
jkT;ksa@d¢aæ 'kkflr çns'kksa esa gj lky 52 [kk| vkSj 
16 xSj&[kk| Qlyksa dks lekfo"V ¼cover½ djrs gq, 
yxHkx 1300000 Qly dVkÃ ijh{k.k fd, x,A 
Qly dVkÃ ijh{k.kksa dh la[;k c<+ jgh gS vkSj bl 
çdkj] fofHkUu çdkj dh xSj&çfrn'kZ =qfV;ksa vkfn 
us vkadM+ksa dh xq.koÙkk dks çHkkfor fd;k gSA bld¢ 
vfrfjä] fofHkUu ljdkjh foHkkxksa esa Jfedksa dh deh 
o bud¢ laxBuksa us bu losZ{k.kksa d¢ lapkyu dks igys 
dh rqyuk esa vfèkd dfBu cuk fn;k gSA bl leL;k 
d¢ lekèkku d¢ :i esa] Hkk-—-vuq-i-&Hkk-—-lka-vuq-la-] 
uÃ fnYyh }kjk vFkZ'kkL= ,oa lkaf[;dh funs'kky;] 
—f"k ,oa fdlku dY;k.k ea=ky;] Hkkjr ljdkj  
}kjk çk;ksftr ,d çkjafHkd ekxZ&n'kZu ¼pilot½ vè;;u 
fd;k x;k FkkA bl vè;;u dk mís'; losZ{k.kksa d¢ 
lapkyu esa lfEefyr deZpkfj;ksa ij dke d¢ cks> dks 
de djus vkSj vkadM+ksa dh xq.koÙkk esa lqèkkj d¢ fy, 
xkaoksa d¢ de çfrn'kZ d¢ vkdkj] vFkkZr Qly dVkÃ 
ijh{k.kksa dh la[;k esa deh ls çeq[k Qly mit d¢ 
ftyk Lrj d¢ vuqeku çkIr djus dk FkkA

vè;;u dk eq[; mís'; GCES d¢ rgr gj lky 
vk;ksftr CCE dh de la[;k ls çeq[k Qly mit 
dk foÜoluh; vuqeku mRiUu djus dh laHkkouk 
dk ewY;kadu djuk FkkA vFkZ'kkL= ,oa lkaf[;dh 
funs'kky;] xqokgkVh] }kjk fd, x, bl vè;;u d¢ 
ifj.kke —f"k o"kZ 2015&16 dh [kjhQ dh Qly d¢ 
fy, vle jkT; esa Lora= :i ls ,d= fd, x, 
vkadM+ksa ij vkèkkfjr FksA jkT; ls vkadM+s çkIr djus 
d¢ ckn] vkadM+s fo'ys"k.k Hkkñ —ñ vuqñ iñ&Hkkñ —ñ 
lkañ vuqñ lañ] uÃ fnYyh esa fd;k x;k vkSj ifj.kke 
çkIr fd, x,A mit vuqekuksa dh rqyuk lacafèkr 
jkT; ljdkj }kjk o"kZ 2015&16 d¢ fy, tkjh fd, 

x, vuqekuksa ls dh xÃ FkhA fuEufyf[kr vuqHkkxksa 
esa ge dk;Zç.kkyh dh ppkZ d¢ lkFk&lkFk fu"d"kZ d¢ 
ckn vkadM+ksa ls çkIr ifj.kkeksa ij ppkZ djsaxsA

lkexzh ,oa fofèk
bl vè;;u d¢ rgr Hkkjr d¢ 5 jkT;ksa vle] 

mÙkj çns'k] vksfM'kk] dukZVd vkSj xqtjkr esa ,d 
losZ{k.k fd;k x;kA Hkkjr esa —f"k o"kZ 2015&16 d¢ 
fy, [kjhQ vkSj jch nksuksa ekSleksa d¢ fy, losZ{k.k 
fd;k x;k FkkA bl ys[k esa ge vle ij è;ku 
d¢afær djsaxsA fd, x, vè;;u d¢ rgr xkaoksa dh 
dqy la[;k vkSj çLrkfor Qly dVkÃ ç;ksxksa dh 
la[;k dks rkfydk 1 esa n'kkZ;k x;k gSA bl rkfydk 
ls ;g Li"V gS fd ge TRS ;kstuk d¢ rgr p;fur 
çfrn'kZ vkdkj d¢ lacaèk esa vle jkT; d¢ yxHkx 
6% xkaoksa ij fopkj dj jgs gSaA rnuqlkj] CCE dh 
dqy la[;k Hkh mlh vuqikr esa de gks tk,xhA

Qly mit d¢ çR;{k vuqekuksa dks mRiUu djus 
d¢ fy, çLrkfor çfrn'kZ vkdkj dks dq'kyrkiwoZd 
dk;kZfUor djus d¢ fy,] Lrjh—r cgq&pj.k  
;k–fPNd çfrp;u dk ç;ksx fd;k x;k gS ftldk 
fooj.k bl çdkj gS%

i.	 çR;sd p;fur jkT; esa ftys dks ,d Lrj d¢ 
:i esa ekuk x;k gSA

ii.	 ,d ftys esa 50% rglhyksa@rkyqdksa dks fcuk 
çfrLFkkiu ¼SRSWOR½ ljy ;k–fPNd çfrp;u 
}kjk çFke pj.k çfrn'kZ bdkÃ;ksa ¼FSU½ d¢ :i 
esa pquk x;k gSA ,d FSU d¢ Hkhrj d¢ xkaoksa dks 
nwljs pj.k dh çfrn'kZ bdkÃ;ksa ¼SSU½ d¢ :i 
esa fy;k tkrk gS] vkSj çR;sd SSU d¢ Hkhrj] 
losZ{k.k@mi&losZ{k.k la[;k dks rhljs pj.k dh 
çfrn'kZ bdkÃ;ksa ¼TSU½ d¢ :i esa fy;k x;k gSA 
p;fur losZ{k.k@mi&la[;k esa fuÆn"V vkdkj 
d¢ ijh{k.kkRed Iy‚V dks mit vuqeku d¢ fy, 
vafre pj.k bdkÃ ekuk tkrk gSA SRSWOR dk 
mi;ksx djd¢ SSU vkSj TSU dk p;u fd;k 
x;k gSA CCE Hkw[kaMksa d¢ p;u d¢ fy, Ýse d¢ 
fuekZ.k d¢ fy, p;fur xkao d¢ Hkhrj 5 losZ{k.k 
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la[;k d¢ 20 lewgksa d¢ :i esa 100 losZ{k.k la[;k 
dk p;u fd;k x;k gSA

iii.	 fuèkkZj.k o"kZ 2015&16 d¢ [kjhQ vkSj jch ekSle 
d¢ nkSjku Qly dh x.kuk d¢ fy, Iy‚V ls 
Iy‚V rd d¢ fy, çkFkfed dk;ZdrkZ }kjk çR;sd 
p;fur losZ{k.k la[;k dk nkSjk fd;k x;k gSA

iv.	 CCE d¢ fy, losZ{k.k la[;k d¢ p;u d¢ fy, 
Qly&okj Ýse ;k–fPNd :i ls p;fur 100 
losZ{k.k la[;kvksa d¢ vkèkkj ij rS;kj fd;k x;k 
gSA çR;sd çeq[k Qly d¢ fy,] SRSWOR dk 
mi;ksx djrs gq, CCE vk;ksftr djus d¢ fy, 
nks losZ{k.k@mi&losZ{k.k la[;kvksa dk p;u 
fd;k x;k gSA

v.	 f}rh; pj.k bdkÃ;ksa d¢ fy, çfrn'kZ bdkÃ;ksa dk 
p;u Hkk-—-vuq-i-&Hkk-—-lka-vuq-la-] uÃ fnYyh  
}kjk fd;k x;k gS] tcfd rhljs pj.k bdkÃ;ksa 
dk p;u] vFkkZr~ losZ{k.k @ mi&losZ{k.k la[;k 
nksuksa {ks= x.kuk vkSj CCE d¢ fy,] lacafèkr 
jkT; {ks= d¢ vfèkdkfj;ksa }kjk fd;k x;k gSA {ks= 
vkadM+s laxzg d¢ fy,] Ýse rS;kj djus d¢ fy, ,d 
ç'ukoyh ¼Schedule½ vkSj Qly dVkÃ d¢ ijh{k.k 
d¢ fy, nks ç'ukoyh rS;kj dh xÃ gSaA vuqekuksa 
dks fodflr djus d¢ fy, vleku çFke pj.k 
bdkÃ;ksa d¢ lkFk Lrjh—r f}pj.kh; çfrp;u 
¼lq[kkRes bR;kfn] 1984½ dk mi;ksx fd;k vkSj 
NksVs {ks= d¢ vkdyu d¢ fy, Qs vkSj gSfj;V 
¼1979½ }kjk çLrkfor lexz Lrj SAE i)fr 
¼EBLUP e‚My½ dk mi;ksx fd;k x;k FkkA 

ifj.kke vkSj ppkZ
vle jkT; esa] çLrkfor xkaoksa dh la[;k 300 Fkh 

vkSj dqy 1800 CCE dk lapkyu fd;k tkuk Fkk] 
tcfd [kjhQ esa d¢oy 288 xkaoksa vkSj jch lhtu 
d¢ lHkh 300 xkaoksa dk losZ{k.k fd;k x;k Fkk vkSj 
d¢oy 1282 CCE vk;ksftr fd, x, FksA vle jkT; 
esa [kjhQ ekSle d¢ nkSjku çeq[k Qly 'khrdkyhu 
èkku ikÃ xÃ] tcfd jch esa çeq[k Qly Üosrljlksa 
¼Rapeseed½ vkSj ljlksa ¼Mustard½ ikÃ xÃA ge bl 

vè;;u d¢ fy, d¢oy 'khrdkyhu èkku ij fopkj 
dj jgs gSa D;ksafd èkku@pkoy Hkkjr esa çeq[k Qlyksa 
esa ls ,d gSA çLrkfor ls de CCE d¢ lapkyu d¢ 
dkj.k] çfrn'kZ vkdkj de gks x;k vkSj dqN ftyksa 
esa çLrkfor vuqekuksa d¢ çfr'krrk xq.kkad ¼% CV½ 
esa o`f) gqÃA bld¢ vfrfjä] CCE dh la[;k esa 
deh d¢ dkj.k] dqN ftyksa esa Qly mit d¢ ftyk 
Lrj d¢ çR;{k vuqekuksa d¢ vkdyu d¢ fy, i;kZIr 
çfrn'kZ vkdkj ugÈ ik;k x;k FkkA mu ftyksa dks 
xSj& çfrn'kZ ftyksa d¢ :i esa ekuk tkrk gS vkSj 
vuqekuksa dk vkdyu {ks= Lrj EWLUP vuqekud 
d¢ vkèkkj ij SAE dk mi;ksx djd¢ vU; lHkh 
ftyksa d¢ vuqekuksa esa lqèkkj d¢ lkFk yxk;k tkrk gSA 
SAE e‚My dks fQV djus d¢ fy,] moZjd lkaf[;dh 
¼2015&16½] The Fertilizer Association of India] uÃ 
fnYyh }kjk tkjh mÙkj çns'k vkSj vle jkT; d¢ 
fy, o"kZ 2015&16 d¢ ftyk Lrjh; moZjd [kir 
vkadM+ksa dks lgk;d tkudkjh d¢ :i esa mi;ksx 
fd;k x;k FkkA SAE vuqekud d¢ fuekZ.k d¢ fy, 
ukbVªkstu ¼N½] QkLQksjl ¼P½ vkSj iksVsf'k;e ¼K½ 
moZjdksa dh dqy moZjd [kqjkd vkadM+ksa dk mi;ksx 
lgk;d tkudkjh d¢ :i esa fd;k x;k FkkA ;g ik;k 
x;k fd vle jkT; esa pkoy dh mit vkSj moZjd 
dh ek=k esa lglacaèk 0-5&0-6 d¢ eè; FkkA

ftyk Lrjh; mit vuqeku çLrkfor vfHkdYiuk 
vkèkkfjr i)fr dk mi;ksx djd¢ rS;kj fd, x, gSa 
vkSj çfrn'kZ ftyksa d¢ fy, lacafèkr jkT;ksa esa Lohdk;Z 
% CV d¢ lkFk GCES ;kstuk d¢ rgr tkjh vuqekuksa 
d¢ lkFk yxHkx leku ik;k x;k gSA pkoy dh mit 
vkSj èkku dh mit d¢ chp dk varj ,d xq.kd 
gS ftldk mi;ksx èkku ls pkoy d¢ mRiknu d¢ 
vuqeku d¢ nkSjku Hkwlh dh nj dks fu:fir djus d¢ 
fy, fd;k tkrk gSA vle jkT; esa vk;ksftr CCE 
dh vkSlr la[;k bl vè;;u d¢ rgr 'khrdkyhu 
èkku d¢ fy, vk;ksftr CCE dh vkSlr la[;k dh 
d¢oy 10% gSA vc GCES d¢ rgr èkku@pkoy 
vkSj xsgwa tSlh çeq[k Qlyksa d¢ fy, ftyk Lrj ij 
vk;ksftr CCE dh vkSlr la[;k yxHkx 100&120 
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TRS

5327 300 1200 600

% CV
%CV EBLUP þCV GCES

1 cDlk 2975-30 4-00 3009-97 3-88 3267

2 ckjisVk 2193-20 13-57 2392-52 10-05 2272

3 cksaxksbZxkao 2595-12 10-56 2803-90 8-97 2510

4 dNkj 3169-66 5-76 3256-39 5-39 3345

5 fpjkax 3087-56 4-29 3046-86 4-20 2679

6 njkax 3236-45 11-81 3278-41 9-94 3469

7 /ksekth 2465-29 3-10 2241-58 3-07 2293

8 /kqcjh 3989-76 5-61 3943-58 5-41 2658

9 fMczwx< 4350-06 3-32 4282-31 3-31 3042

10 nhek glkvks 3620-83 15-84 3766

11 xksyikMk 4061-14 16-29 3749-91 10-97 3295

12 xksyk?kkV 3271-85 7-52 3353-06 6-84 3438

13 gSykdkaMh 3514-34 8-17 3474-35 7-55 3725

14 tksjgkV 3547-44 10-03 3112-68 8-62 3404

15 d¢- vkaxyksax 2807-98 14-46 2575

16 dke:i ¼,e½ 3366-51 16-63 3395

17 djhexat 3594-01 16-51 3681-08 10-77 2635

18 dksdjk>kj 2458-64 8-40 2610-83 7-53 2595

19 y[kheiqj 3789-12 5-06 3754-29 4-86 3138

20 eksjhxkao 2718-85 16-02 2877-89 10-88 2960

21 ukxkao 3015-46 4-70 3050-81 4-62 3377

22 uyckMh 2957-99 5-04 2955-38 4-89 3192

23 f'kolkxkj 3200-00 1-83 3185-68 1-83 3155

24 lksfuriqj 3539-60 9-05 3304-97 7-99 3294

25 frulqfd;k 2989-91 8-55 3152-84 7-43 2890

26 mnyxqjh 3343-35 6-47 3360-67 6-09 3298

Jksr% oS|ukFku lfefr dh fjiksVZ ¼2019&20½
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gSA blfy, vle esa ;g CCE d¢ jk"Vªh; vkSlr dh 
d¢oy 10% gSA

vle jkT; d¢ fy, rkfydk 2 ls ;g Li"V 
gS fd vfHkdYiuk vkèkkfjr vuqekud dk % CV 
vkSlru 8-07 gS ftldh lhek,a 1-83 ls 16-51 rd gS 
tcfd SAE vuqekuksa dk vkSlr % CV lHkh çfrn'kZ 
ftyksa d¢ fy, 6-74 gS ftldh lhek,a 1-83 ls 10-97 
rd gSA xSj&çfrn'kZ ftyksa d¢ fy,] SAE vuqekud 
dk % CV 15-84 ls 16-63 dh lhek esa gSA bl ekeys 
esa ge ;g Hkh ns[k ldrs gSa fd SAE us xSj&çfrn'kZ 
ftyksa d¢ vuqekuksa d¢ lkFk çLrkfor vfHkdYiuk 
vkèkkfjr vuqekuksa dh rqyuk esa vfèkd lVhd vuqeku 
çnku fd,A GCES d¢ vuqekuksa d¢ lkFk ifj.kkeksa dh 
rqyuk djus d¢ ckn] ;g ik;k x;k fd èkqcjh ¼ft+yk½ 
dks NksM+dj vU; lHkh ftyksa d¢ fy, èkku dh mit 
dk vuqeku cgqr de fopyu d¢ lkFk yxHkx leku 
gSA xSj&çfrn'kZ okys ftyksa esa SAE dk mi;ksx 
djd¢ l`ftr vuqeku ftyk Lrj ij GCES ;kstuk 
d¢ Lohdk;Z % CV d¢ rgr çdkf'kr vuqekuksa d¢ 
leku ik, x, gSaA vle d¢ yxHkx 96% ftyksa d¢ 
bl vè;;u ls ge çR;sd ftys esa GCES d¢ rgr 
vkSlru yxHkx 10% CCE ls xsgwa èkku dh Qly dh 
mit dk lVhd vuqeku yxkus esa l{ke gSaA

fu"d"kZ
çkjafHkd ekxZ&n'kZu ¼pilot½ vè;;u dk mís';] 

—f"k vkadM+s vFkkZr [ksrh dh xÃ Qlyksa d¢ mRiknu 
vuqekuksa d¢ fy, jkT; vkSj jk"Vªh; ,tsalh d¢ dk;Z 
Hkkj dks de djuk FkkA vc çR;sd Qly d¢ mRiknu 
vuqeku d¢ fy, mit vuqeku d¢ lkFk {ks= d¢ 
vuqekuksa dks xq.kk djd¢ O;qRiUu fd;k tkrk gSA 
{ks= d¢ vuqekuksa dh lajpuk d¢ ekeys esa] LekVZ 
çfrn'kZ ;kstuk d¢ lkFk nwj laosnh ¼Remote Sensing½ 
vkSj ,fj;y QksVksxzkQh tSlh vkèkqfud rduhd¢a cgqr 

mi;ksxh] de le; ysus okyh vkSj dkQh lVhd ikÃ 
xb± vkSj çR;sd d¢ rgr {ks= vuqeku rS;kj djrs 
le; ,tsalh d¢ fy, jkgr d¢ :i esa vkb±A ysfdu 
Qly mit vuqekuksa d¢ mRiknu d¢ ekeys esa fufgr 
cM+h leL;k ;g Fkh fd vkt rd ,slh dksÃ ekStwnk 
rduhd ugÈ Fkh tks Qly dh mit dk mís';iw.kZ 
rjhd¢ ls vuqeku yxkus esa l{ke gksA dÃ rduhdksa 
tSls nwj laosnh] GIS] e'khu yÉux vkfn dks [kk| ,oa 
—f"k laxBu ¼FAO½] jkse tSls jk"Vªh; vkSj varjkZ"Vªh; 
laxBuksa }kjk Qly mit d¢ oLrqfu"B vuqekuksa dh 
mRifÙk d¢ fy, vktek;k x;k ysfdu vlQy jgsA 
;s lHkh rduhd¢a fuf'pr Lrj dh lVhdrk d¢ lkFk 
Hkfo";ok.kh vkèkkfjr vuqeku mRiUu djrh gSa tks CCE 
}kjk mRiUu oLrqfu"B vuqekuksa d¢ :i esa Lohdk;Z 
ugÈ ik;k tkrk gSaA blfy, CCE dks Qly mit 
d¢ vkdyu d¢ fy, ,d Lo.kZ ekud fofèk dgk tkrk 
gS ¼lwn bR;kfn] 2017½A dk;ZHkkj dks de djus vkSj 
miyCèk ekuo 'kfä d¢ lkFk vkadM+ksa dh xq.koÙkk esa 
lqèkkj djus d¢ fy,] GCES ;kstuk d¢ rgr fd, x, 
Qly dVkÃ ijh{k.k dh dqy la[;k dks de djus 
dk ;gh ,dek= rjhdk cpk FkkA bl y{; dks çkIr 
djus d¢ fy,] gekjs vè;;u dks lQyrk feyh] tgka 
ge vius ns'k dh nks çeq[k Qlyksa d¢ fy, mÙkj çns'k 
vkSj vle d¢ vfèkdka'k ftyksa ¼90% ls vfèkd½ d¢ fy, 
Qly mit d¢ leku lVhd vuqeku çkIr djus esa 
l{ke gSaA GCES ;kstuk d¢ rgr vk;ksftr 50% ls de 
CCE ls pkoy vkSj xsgwa Qly mit d¢ lVhd vuqeku 
çkIr gq,A bld¢ vfrfjä] SAE rduhd dk mi;ksx 
djrs gq,] xSj&çfrn'kZ ftyksa d¢ vuqekuksa d¢ lkFk&lkFk 
vuqekuksa dh 'kq)rk esa lqèkkj fd;k x;kA blfy, ge 
;g fu"d"kZ fudky ldrs gSa fd çeq[k [kk|kUu Qlyksa 
d¢ fy, GSES ;kstuk d¢ rgr vk;ksftr 50% ls de 
CCE ls vfèkd vkSj Lohdk;Z lVhdrk d¢ lkFk Qly 
mit dk vuqeku yxk;k tk ldrk gSA
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lanHkZ
Qs] vkj- Ã- ,oa gsfj;V] vkj- ,- ¼1979½- ,fLVes'ku 

v‚Q+ bude Ý‚e Leky Iysflt% ,u ,Iyhd¢'ku 
v‚Q+ tsEl&LVsu çksfltjl Vw lsUll MsVkA 

] 74] 
269&277A

 ¼2015&16½- n QÆVykbtj 
,lksfl,'ku v‚Q bafM;k] uÃ fnYyhA

çlkn] ,u- th- ,u- ,oa jko] ts- ,u- d¢- ¼1990½- n 
,fLVes'ku v‚Q+ n ehu LdksjM ,jj v‚Q+ n 
Leky ,fj;k ,fLVes'kuA 

 85] 163&171

jko] ts- ,u- d¢- ¼2003½- A 
foyh] U;w;‚dZA

 ¼2011½- Mk;jsDVjsV v‚Q+ bdksu‚feDl 

,aM LVsfVfLVDl] fefuLVªh v‚Q+ ,xzhdYpj ,aM 
QkeZj osyQs;j] xouZesaV v‚Q+ bafM;kA 

Çlg] vkj- ,oa eaxr] ,u- ih- ,l- ¼1996½- 
A dyqosj ,sdMsfed ifCy'klZA 

lwn] ;w- lh-] vgen] Vh-] xqIrk] oh- d¢-] paæk] ,p-] 
lkgw] ih- ,e-] vkfnR;] d¢-] Çlg] ,e- ,oa 
fcLokl] ,- ¼2017½- Ø‚i 1 ,aM 2% esavt+Çjx Ø‚i 
,fj;k ,aM ;hYM vaMj I;ksj LVSaM] feDLM ,aM 
daVhU;wvl Ø‚ÇixA oÉdx isij uacj 16 Xykscy 
LVªsVsth] FAO jkse ifCyd¢'kuA

lq[kkRes ih- oh-] lq[kkRes ch- oh-] lq[kkRes ,l-] ,oa 
v'kksd] lh- ¼1984½- 

] FkMZ ,fM'ku] vkÃvksok LVsV 
;wfuoÆlVh çsl] ;q,l, ,aM bafM;u lkslkbVh 
v‚Q+ ,xzhdYpjy LVsfVfLVDl] uÃ fnYyh-

foKku ekuork ds fy, lqanj migkj gS]
gesa bls foÑr ugha djuk pkfg,A
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cfgtkZr pj ds lkFk xWkEiVZ~t+ ÁlaHkkO; fofHkUukRed 
lehdj.k i)fr

fgekfæz ?kks"k ,oa lfork o/kok 
Hkk-Ñ-vuq-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/kku laLFkku] ubZ fnYyh&110012

lkjka'k
xqfrjst+ bR;kfn ¼2005½ us cfgtkZr pj d¢ 

lkFk xWkEiVZ~t+ le:i O;kiu ¼diffusion½ çfØ;k 
dk vè;;u fd;k tks ço`fÙk dks çHkkfor djrh gSA 
bl ys[k dk mís'; xqfrjst+ bR;kfn d¢ dk;Z esa nks  
la’kks/ku djuk gSA igyk la’kks/ku xqfrjst+ izfreku esa 
O;kiu vof/k dks dky&fuHkZj cukuk gS] tks vfèkd 
;FkkFkZoknh gSA nwljk la'kksèku osoysV fo'ys"k.k dh 
izHkko'kkyh rduhd dks fMª¶V vof/k dk vuqeku 
yxkus d¢ fy, fu;ksftr djuk gSA mijksä nks igyqvksa 
dks 'kkfey dj i)fr fodflr dh xbZA ç;ksx d¢ 
fy, mi;qDr daI;wVj çksxzke ,l,,l ¼SAS½ vkSj 
vkj ¼R½ lkW¶Vos;j iSd¢t esa fy[ks x,A var esa] 
mnkgj.k d¢ :i esa] Hkkjr d¢ dqy [kk|kUu mRiknu 
d¢ dky&J`a[kyk vk¡dM+ksa  dk v/;;u fd;k x;k tks 
ckgjh pj d¢ :i esa o"kkZ] moZjd vkSj dhVuk'kd 
dky&J`a[kyk vk¡dM+ksa ij fuHkZj gaSA  xqfrjst+ bR;kfn 
¼2005½ }kjk çLrkfor izfreku dh rqyuk esa bl ys[k 
esa çLrkfor izfreku dh Js"Brk n’kkZbZ xbZA

izLrkouk
vjSf[kd xWkEiVZ~t+ fodflr izfreku dks fofHkUu 

fo"k;ksa tSls —f"k] nok] vkSj m|ksx esa O;kid :i ls 
fu;ksftr fd;k tkrk gSA ;g izfreku fØ;kfof/kd 
gS vr% varÆufgr izkpykss dh fof'k"V tSfod O;k[;k 
gksrh gSA ÁlaHkkO; fofHkUukRed lehdj.k ¼,lMhbZ½ 
izfreku d¢ dbZ ys[k ¼?kks"k ,oa ÁKs"kq 2017½ tks fd 
xWkEiVZ~t+ ÁlaHkkO; fofHkUukRed lehdj.k  dks n’kkZrs 
gSa] izdkf’kr fd;s x, gSaA bu izfrekuksa dh deh 

;g gS fd mudh izfØ;k d¢ fodkl dk izfreku 
dky&fuHkZj ugha gSA lsfeuy ’kks/ki= esa xqfrjst+ 
bR;kfn ¼2005½ us dky d¢ Qyu d¢ :i esa cfgtkZr 
pj dk mi;ksx fd;k tks izo`fr dks izHkkfor djrk 
gS rFkk ÁlaHkkO; xWkEiV~Zt+ izfreku d¢ iz;ksx d¢ fy, 
i)fr fodflr dhA bl ys[k dk mÌs’; xqfrjst+ 
bR;kfn ¼2005½ dh i)fr esas nks la’kks/ku djuk gSA 
igyk la’kks/ku xqfrjst+ izfreku esa O;kiu vof/k dks 
dky&fuHkZj cukuk gSA xqfrjst+ izfreku esa VqdM+kas 
}kjk dky&vk/kkfjr jSf[kd Qyu dk mi;ksx 
cfgtkZr dkjd }kjk fMª¶V vof/k dk vuqeku yxkus 
d¢ fy, fd;k x;k tks fd ;FkkFkZoknh ugha gSA vr% 
nwljs la’kks/ku esa fMª¶V vof/k dk vuqeku yxkus 
d¢ fy, osoysV fo’ys"k.k ¼?kks"k bR;kfn] 2010½ dh 
izHkko’kkyh rduhd dk iz;ksx fd;k x;kA ifj.kke 
Lo:i izkIr gq, izfreku dk uke ^^la’kksf/kr xqfrjst+ 
izfreku** fn;k x;kA

fof/
xqfrjst+ bR;kfn ¼2005½ us vjSf[kd xWkEiVZ~t+ 

le:i O;kiu izfØ;k dk v/;;u dky&Qyu d¢ 
ek/;e ls fd;k tks bldh izo`fr dks izHkkfor djrk 
gSA gkyk¡fd mijksDr i)fr dh ,d lhek ;g gS 
fd ;fn dky&varjky esa ?kkrh; izo`fr mifLFkr 
gks rks ;g vk¡dM+ksa dk o.kZu djus esa l{ke ugha gSA 
bl i)fr esa y?kqx.kd izfØ;k d¢ xkWf’k;u ek/; 
Qyu  d¢ fy, ?kkrh; izo`fr 
d¢ dkj.k  dk izfrcafèkr ek/; le:i ugha 
gksrkA blfy, bl ys[k esa izfØ;k  dk izfØ;k 
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 d¢ fy, lkekU;hdj.k dk izLrko fn;k x;k 
gSA dky&izo`fr d¢ dkj.k  gS tgk¡ 

 gSA

bld¢ bykok vjSf[kd xWkEiVZ~t+ ,lMhbZ izfreku 
dks dky&fuHkZj O;kiu   
d¢ lkFk lekU; djus d¢ fy, xqfrjst+ bR;kfn ¼2005½  
d¢ vuqlkj ;g ik;k x;k fd  izfØ;k 

 d¢ ek/; d¢ lkFk ykWx ukeZy gS tks fd fuEu 
esa n’kkZ;k x;k gS%    

¼1½

 dk izfrcaf/kr izlj.k le:i ugha gSA  
vr% ;g fHkUu dky esa fMª¶V ,oa O;kiu xq.kkad dks 
fufnZ"V djrs gq, ?kkrh; izo`fr dk o.kZu djus esa 
l{ke gSA fuEu fodflr fd;s x,%

izLrkfor izfreku dk v/;;u djus d¢ fy, 
 izsf{kr eku gSaA  vkSj   

 eku fy, x,A bldk 
ykbZDyhgqM Qyu gS%

 

	 ¼2½

tgk¡ 

lkFk 

vkSj 

eSfVªDl gSA

blh izdkj izfØ;k  d¢ laHkkfork 
(Likelihood) Qyu dk ifjdyu fd;k x;kA 
xqfrjst+ bR;kfn ¼2005½ d¢ leku izLrkfor ys[k 
esa Hkh dky&varjky    dh yEckbZ ^^,d** 
vuqekfur dh xbZA vf/kdrj dky&J`a[kyk vk¡dM+s 
leku varjky ij miyC/k gksrs gaSA vr% ;g 
izfrcaèku ges’kk ykxw ugha fd;k tk ldrkA xqfrjst+ 
bR;kfn ¼2005½  esa (q-1) VqdM+ksa d¢ jSf[kd Qyu 

 d¢ cgqHkqt Qyu 
dk iz;ksx fd;k x;k tks funsZ’kkad  d¢ ek/;e 
ls xqtjrs gSaA tgk¡  o`f) dks n’kkZrk gSA blfy, 
osoysV fo’ys"k.k ¼?kks"k+ bR;kfn] 2010½ rduhd dk 
mi;kssx fd;k x;kA  Qwfj;j  fo’ys"k.k d¢ foijhr 
osoysV fo’ys"k.k dk mi;ksx iszf{kr vk¡dM+ksa dks 
fo?kfVr djus d¢ fy, fd;k x;kA fijkfeM ifjdyu  
vk/kkfjr cgqfØ;k fo’ys"k.k dk mi;ksx osoysV 
fo’ys"k.k d¢ fHkUu Ld¢y ij cfgtkZr pj vuqekfur 
djus d¢ fy, osoysV :ikarj.k fd;k x;kA gkj ,oa 
Mkcsfpl fQYVj dk mi;ksx fofHkUu Ld¢y ij ukfeuy 
ikl&cSaM esa fd;k x;k] tks mPp ikl fQYVj dk 
o.kZu djus esa l{ke gSA (smooth) Hkkx dks dky esa 
ek/; Qyu d¢ :i esa ekuk x;kA bls  Qyu dh 
jpuk d¢ fy, mi;ksx fd;k x;kA rnkuqlkj cgqHkqt 
Qyu d¢ vkdyu d¢ fy, ,d ubZ i)fr osoysV 
:ikarj.k dk izLrko cfgtkZr pj d¢ izsf{kr eku d¢ 
LFkku ij fn;k x;kA  izfØ;k esa 
fMª¶V vof/k d¢ izHkko dks LewFk djus d¢ fy, osoysV 
:ikarj.k  dh mi&eSfVªDl dks cfgtkZr pjksa d¢  
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osoysV :ikarj.k osDVj ls xq.kk fd;k x;kA la'kksfèkr 
xWkEiVZ~t+ izfreku dk vkdyu djus d¢ fy, mi;qDr 
dksM vkj vkSj ,l,,l iSd¢t esa fy[ks x;sA 

mnkgj.k
mnkgj.k d¢ :i esa Hkkjr d¢ dqy [kk|kUu 

mRiknu 1982&83 ls 2015&16 dh vof/k d¢ fy, 
dky&J`a[kyk vk¡dM+s ^^Ñf"k lkaf[;dh ,d >yd 
2015** ls fy, x,A 2013&14 rd dh vof/k d¢ 
vk¡dM+ksa dk mi;ksx izfreku d¢ vkdyu d¢ fy, 
,oa  'ks"k 2 o"kksZa d¢ vk¡dM+ksa dk mi;ksx lR;kiu d¢ 
fy, fd;k x;kA dqy [kk|kUu mRiknu eq[; :i 
ls o"kkZ] moZjd dh [kir vkSj dhVuk’kd dh [kir 
ij fuHkZj djrk gSA bu rhukas pjksa dks cfgtkZr pj 
d¢ :i esa fy;k x;kA o"kkZ ij dky&J`a[kyk vk¡dM+s 
Hkkjrh; m".kdfVca/kh; ekSle foKku laLFkku dh 
osclkbV  www.tropmet.res.in ij miyC/k gSaA moZjd 
vkSj dhVuk’kd dh [kir d¢ vk¡dM+s Øe’k% moZjd 
lkaf[;dh vkSj osclkbV www.Indiastat.com ls fy, 
x,A

bu rhu cfgtkZr pjksa ij vk¡dM+ksa dks LewFk 
fd;k x;kA gkj ,oa Mkcsfpl fQYVj dk mi;ksx 
fd;k x;k vkSj ;g ik;k fd Mkcsfpl (db4) fQYVj 
us loksZre ifj.kke iznku fd,A ftUgsa js[kkfp=&1 
esa iznZf’kr fd;k x;kA xqfrjst+ izfreku dks vk¡dM+ksa 
d¢ vkdyu d¢ fy, iz;ksx fd;k x;k vkSj ifj.kke 
rkfydk&1 d¢ nwljs lraHk esa n’kkZ;s x,A fodflr 
,l,,l dksM dk iz;ksx djrs gq, la’kksf/kr xqfrjst+ 
izfreku dks vk¡dM+ksa d¢ vkdyu d¢ fy, iz;ksx fd;k 
x;kA rkfydk&1 d¢ rhljs lraHk esa bld¢ ifj.kke 
n’kkZ;s x,A rkfydk&1 esa fn;s x, vkdfyr eku 
dk mi;ksx djrs gq, Hkkjr d¢ [kk|kUu mRiknu( 
fefy;u Vu ij nksuksa izfrekuksa dh x.kuk dh xbZ 
,oa ifj.kke rkfydk&2 esa n’kkZ;s x,A vkSlr oxZ 
ek/; =qfV ¼,e,lbZ½ dh x.kuk dh xbZA la’kksf/kr 
xqfrjst+ izfreku dh ,e,lbZ dk eku 209-61 gS vkSj 
xqfrjst+ izfreku dh ,e,lbZ dk eku 224-82 gSA vr% 
U;wure eku] la’kksf/kr xqfrjst+ izfreku dh Js"Brk 

(i)

(ii)

(iii)

Mkcsfpl (db4) fQYVj }kjk cfgtkZr pjksa 
dh LewfFkax 
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dks n’kkZrk gSA lR;kiu d¢ mÌs’; ls  nksukas izfrekuksa 
d¢ iznZ’ku dh rqyuk nks o"kksZa d¢ iwokZuqeku d¢ fy, dh 
xbZA ifj.kke rkfydk&3 esa n’kkZ;s x,A rkfydk&3 
ls irk pyrk gS fd la’kksf/kr xqfrjst+ izfreku d¢ 
iwokZuqeku xqfrjst+ izfreku dh rqyuk esa okLrfod 
ewY;ksa d¢ cgqr lehi gSaA vr% fopkjk/khu vk¡dM+ksa 
ij iwokZuqeku d¢ fy, Hkh la’kksf/kr xqfrjst+ izfreku 
dk iznZ’ku mÙke fl) gqvkA vkdfyr la’kksf/kr 
xqfrjst+ izfreku dk js[kkfp= izsf{kr vk¡dM+ksa d¢ lkFk 
js[kkfp=&2 esa n’kkZ;k x;kA

 

α0  4.700X10-2  1.800X10-2

α1  3.000X10-5 -1.607X10-5

α2  1.412X10-5  -1.266X10-10

α3 -8.249X10-3 -1.007X10-2

Β  4.172X10-3  8.021X10-9

σ0  3.213X10-3 -

K -  2.749X10-3

g -  7.401X10-3

1983-84 152.37 133.31 132.32

1984-85 145.54 160.97 154.11

1985-86 150.44 151.86 157.27

1986-87 143.42 152.46 139.47

1987-88 140.35 146.56 155.79
1988-89 169.92 143.07 143.50

1989-90 171.04 174.58 173.87

1990-91 176.39 175.35 173.79

1991-92 168.38 180.95 179.67

1992-93 179.48 172.73 171.43

1993-94 184.26 184.07 182.74

1994-95 191.50 188.96 187.61

1995-96 180.42 196.35 194.98

1996-97 199.34 185.00 183.70

1997-98 192.26 204.53 202.87

1998-99 203.61 196.80 196.16

1999-00 209.80 204.69 206.17

2000-01 196.81 211.78 208.45

2001-02 212.85 198.12 206.09

2002-03 174.77 214.32 210.13

2003-04 213.19 179.42 178.42

2004-05 198.36 218.41 216.58

2005-06 208.60 203.08 202.24

2006-07 217.28 214.53 211.75

2007-08 230.78 222.69 222.83

2008-09 234.47 230.07 232.15

2009-10 218.11 234.28 230.80

2010-11 244.49 225.70 220.60

2011-12 259.29 261.27 254.30

2012-13 257.13 275.20 274.23

2013-14 265.04 266.69 265.50

vkSlr ,e,lbZ 224.82 209.61

2014-15 252.02 274.43 263.18

2015-16 251.57 280.02 272.37
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fu"d"kZ
cfgtkZr pj vkSj dky&fuHkZj O;kiu d¢ lkFk 

vjSsf[kd xWkEiVZ~t+ O;kiu izfreku d¢ fy, i)fr 
fodflr dh xbZA gkyk¡fd ;g i)fr mu dky&J`a[kyk 
vk¡dM+ksa ij ykxw gksrh gS tks lHkh pjksa d¢ lkFk leku 
varjky ij miyC/k gksaA dky&J`a[kyk vk¡dM+ksa dk 
laxzg djus d¢ fy, le;] dfeZ;ksa vkSj ctV vkfn 
dh ck/kk,¡ jgrh gSaA Msful vkSj ikasfl;kuks ¼2014½  
us egRo fn;k fd vleku dky&varjky d¢s vk¡dM+s 
;k yqIr vk¡dM+s voyksdu d¢ fy, laHkkfor :i ls 
lwpukRed gSa vkSj bl rjg d¢ vk¡dM+ksa dks NksM+dj 
fd;s x, fo’ys"k.k ls fu"d"kksZ ij izfrdwy izHkko 
iM+rk gS vr% bl ys[k esa fodflr i)fr dk foLrkj 
djus dh vko’;drk gS rkfd vleku varjky  d¢ 

izsf{kr eku d¢ lkFk la’kksf/kr xqfrjst+ 
izfreku d¢ vkdfyr eku

vk¡dM+ksa dk iz;ksx fd;k tk ld¢A bl fn’kk esa dk;Z 
izxfr ij gSA bl ys[k esa fodflr i)fr dk mi;ksx 
fjpM~Zl vkSj ykWftfLVd izfreku d¢ vkdyu d¢ fy, 
fd;k tk ldrk gSA

lanHkZ
dksgsu] ,l- ,oa bfy;V] vkj- ts- ¼2015½- 

] 2 ,Mh’ku fcdZg‚lj] 
fLoV~t+jySaMA

Msful] ch- ,oa iksafl;kuks] ts- ,e- ¼2014½- MsuflVh 
fMisMsaV LVsV Lisl ekWMy QkWj ikiqys’ku ,scuMsal 
MsVk fon vubD;qvy VkbZe bUVjoyA ] 

] 2069&2076A  

?kks"k] ,p-] i‚y] vkj- d¢- ,oa çKs"kq ¼2010½- osoysV 
fÝD;wosalh Mksesu ,sijksp QkWj LVsfVlfVdy 
ekWMfyax QkWj bafM;u ekulwu jsuQkWy 
VkbZe&lhjht+ MsVkA 

] ] 813&825A  

?kks"k] ,p- ,oa çKs"kq ¼2010½- xWkEiVZ~t+ xzksFk e‚My bu 
jsaMe ,Uok;jesaV fon VkbZe&fMisaMsUV fM¶;wtuA 

] 
] 746&758A  

xqfrjst+] vkj-] xqfrjst+&lkapst+] vkj-] uQhnh] ,-] 
jkseu] ih- ,oa V‚jsl] ,Q- ¼2005½- buQjsal bu 
xWkEiVZ~t+&VkbZi u‚ugksekst+hful LVksd¢fLVd 
flLVe ck, ehUl vkWQ fMlØhV lSEifayaxA 

] ] 203&216A 

iqQVcky dh rjg ftanxh esa rqe rc rd vkxs ugha c<+ ldrs] 
tc rd rqEgsa ;g ugha irk gksrk dh xksy&iksLV dgk¡ gSA 

&vkuksZYM Xyklks 
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lkj
dqekjLokeh us ty foKku lacaèkh vuqç;ksxksa d¢ 

lkFk f}d ifjcaèk ;k–fPNd çfØ;kvksa d¢ fy, caVu 
dks çLrkfor fd;kA fdlh Hkh lrr cslykbu th 
caVu d¢ fy,] th-,e- d‚MsZbjks vkSj ,e- Mh dkL=ks 
dÃ çfl) caVuksa esa lkekU;] ohcqy] xkek caVu dk 
foLrkj djus d¢ fy, ,d O;kidh—r caVu dh uÃ 
Js.kh dk o.kZu djrs gSaA u, Js.kh esa dqN fo'ks"k 
caVuksa tSls Kw&lkekU;] Kw&ohcqy] vkSj Kw& 
xkek caVu ij ppkZ dh x;h gSA ge fdlh Hkh Kw 
O;kidh—r caVu d¢ lkekU; vk?kw.kks± dh ppkZ ewy 
caVu d¢ çkf;drk Hkkfjr vk?kw.kks± d¢ jSf[kd Qyuksa d¢ 
:i esa djrs gSaA geusa vkèkkjHkwr caVu d¢ laHkkO;rk 
Hkkfjr vk?kw.kks± d¢ Qyu d¢ :i esa Øe&çfrn'kZt d¢ 
lkekU; vk?kw.kZ Hkh çkIr fd;s gSaA u, oxZ esa caVu dks 
fQV djus d¢ fy, vfèkdre laHkkouk çkôyu fofèk 
dk mi;ksx fd;k gSa vkSj okLrfod MsVk ¼data½ d¢ 
fy, nks vuqç;ksxksa d¢ lkFk u, e‚My dh {kerk dk 
o.kZu fd;k gSA

 xkek caVu] dqekjLokeh caVu] vk?kw.kZ] 
çlkekU; caVu] Øe&çfrn'kZt] ohcqy caVu

1- ifjp;
chVk caVu ,d cgqeq[kh caVu gSa vkSj fofHkUu 

çdkj dh vfuf'prrkvksa dks bld¢ }kjk çfr:i.k 
fd;k tk ldrk gSA okLrfod fLFkfr esa] dÃ ifjfer 
Js.kh caVuksa dks vklkuh ls ekud chVk caVu esa 
ifjoÆrr fd;k tk ldrk gSA vFkZfefr esa] dÃ ckj 
MsVk dks ifjfer Js.kh caVuksa }kjk çfr:fir fd;k 
tkrk gSA O;kidh—r chVk caVu dk O;kid :i ls 
vk¡dM+ksa esa vè;;u fd;k x;k gS vkSj dÃ ys[kdksa us 
bu caVuksa dh fofHkUu Jsf.k;ksa dks fodflr fd;k gSA 

dqekjLokeh caVu% çlkekU; caVu dh ,d uÃ Js.kh
iadt nkl] dkSLro vkfnR; ,oa Hkkjrh

Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlUèkku laLFkku] ubZ fnYyh&110012

;wthu ,V vy ¼2002½ us nks ekinaMksa dks fu;ksftr 
djd¢ chVk ;k–fPNd pj d¢ y‚fxV ls ifjHkkf"kr 
,d ;k–fPNd pj d¢ fy, caVu d¢ ,d O;kid oxZ 
dk çLrko j[kkA ;wthu ,V vy ¼2002½ d¢ chVk 
çlkekU; caVu dks ifjHkkf"kr djus d¢ ckn] uknjktkg 
vkSj dksV~t+ ¼2004½ us chVk xacsy caVu dks çLrkfor 
fd;k] uknjktk vkSj xqIrk ¼2004½ us chVk ÝhpsV 
caVu dk çLrko j[kk vkSj uknjktk vkSj dksV~t+ 
¼2004½ us chVk ?kkrh; caVu ij dke fd;kA gkyk¡fd] 
blesa dqN xf.krh; tfVyrk gSa D;ksafd chVk caVu 
VªSDVscy ugÈ gS vkSj bld¢ lap;h caVu Qyu ¼cdf½ 
esa viw.kZ chVk Qyu vuqikr 'kkfey gSA dqekjLokeh 
us fuEu vkSj Åijh ifjcaèk okys pjksa d¢ fy, ,d 
u;k çkf;drk caVu çLrkfor fd;kA çkf;drk vkSj 
lkaf[;dh esa] dqekjLokeh f}d ifjcaèk caVu forj.k 
varjky ¼0] 1½ ij ifjHkkf"kr lrr çkf;drk caVu dh 
,d Js.kh gS] tks nks xSj&udkjkRed vkdkj ekudksa] 
a vkSj b d¢ eku esa fHkUu gSA ;wthu ,V vy ¼2004½ 
vkSj tksUl ¼2004½ us varjky ¼0] 1½ ij dqekjLokeh 
O;kidh—r caVu ¼Kw&G caVu½ dh ,d uÃ Js.kh 
dk fuekZ.k fd;kA nks vkdkj ekinaMksa a > 0 vkSj b > 0 
d¢ lkFk çkf;drk ?kuRo ¼ihMh,Q½ vkSj lap;h caVu 
Qyu dks bl rjg ifjHkkf"kr fd;k tk ldrk gS% 

¼1½ tgka]  vkSj 
 caVu F d¢ vfrfjä vkdkj çkpy gSaA lacafèkr 

gStMZ jsV QaD'ku ¼hrf½ bl çdkj gS% 

2- caVu dk Kw&G caVu esa :ikarj.k
ekuk ewy lrr caVu dk cdf G(x) vkSj pdf g(x) 
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gSA fQj varjky ¼0] 1½ ij DokaVkby Q+aD'ku ykxw 
djd¢ Kw&G caVu ¼d‚MsZbjks vkSj Mh dkL=ks] 2009½ 
cuk ldrs gSaA Kw&G d¢ cdf F(x) dks bl çdkj 
ifjHkkf"kr fd;k x;k gS 

 	 ¼2½

tgka a > 0 vkSj b > 0 nks vfrfjä iSjkehVj gSa 
ftudh Hkwfedk fo"kerk dks çLrqr djuk vkSj Vsy 
osbV~l cnyuk gSA blh rjg caVu dh bl Js.kh d¢ 
çkf;drk ?kuRo dk ljy :i bl çdkj gS%

	 ¼3½

2-1- dqN fo'ks"k Kw O;kidhÑr caVu

2-2- Kw& çlkekU; 

G ¼.½ vkSj g ¼.½ dks çlkekU; caVu dk cdf vkSj 
pdf eku dj lehdj.k ¼3½ ls KN çkf;drk ?kuRo 
çkIr fd;k tkrk gS] rkfd

  
¼4½

tgka  yksd¢'ku iSjkehVj gS] σ > 0 
,d Ld¢y iSjkehVj gS] a, b> 0 vkdkj iSjkehVj gSa]  
vkSj  Øe'k% ekud çlkekU; caVu d¢ pdf vkSj cdf 
gSaA ,d ;k–fPNd pj Åijksä ?kuRo f¼x½ d¢ lkFk 
bl rjg n'kkZ;k tk ldrk gS  

 vkSj σ ¾ 1 d¢ fy, ekud Kw&N caVu 
çkIr dj ldrs gSaA bld¢ vykok] Kw&N caVu  
¼a ¾ 2 vkSj b ¾ 1½] fo"ke çlkekU; caVu ¼vkdkj 
iSjkehVj ¾1½ d¢ lkFk esy [kkrk gSA

2-3- Kw&ohcqy

ohcqy caVu dk cdf iSjkehVj β > 0 vkSj c> 
0 d¢ lkFk bl çdkj gS  

 bld¢ vuq:i] Kw& focqy caVu dk ?kuRo] 
 bl çdkj cny tkrk gS

 

	 ¼5½

;fn c ¾ 1 rks Kw&?kkrkad caVu çkIr gksrk 
gSaA  caVu  iSjkehVj d¢ lkFk 
?kkrh; caVu ls esy [kkrk gSA

3-3- Kw- xkek

ekuk Y ,d ,d xkek ;k–fPNd pj gS ftldk 
 gSA tgka  

xkek Q+aD'ku gS vkSj  viw.kZ xkek 
Q+aD'ku gSA  caVu okys ,d ;k–fPNd pj 

 d¢ ?kuRo dks bl :i esa O;ä 
fd;k tk ldrk gS

 	 ¼6½

tc  gS] rks Kw&?kkrkad caVu çkIr gksrk gSaA

Kw-G caVu d¢ ?kuRo Qyu d¢ dqN laHkkfor 
vkdkj ¼a½ Kw&çlkekU; ¼a, b, 0, 1½ vkSj ¼b½ Kw& 

xkek ¼a, b, 1, α½ ?kuRo Qyu ¼èkjk'kk;h js[kk,a ewy caVu 
dks n'kkZrh gSa½

4- ?kuRo iQyu dk ,d O;kid foLrkj
d‚MsZbjks vkSj Mh dkL=ks ¼2009½ us bl caVu d¢ 

O;kid foLrkj dks foLr`r fd;kA 

For b > 0 okLrfod xSj&iw.kk±d d¢ fy,] caVu 
dk :i 

	 ¼7½

mijksä foLrkj vkSj lw= ¼3½ ls] ge Kw-G 
?kuRo dks bl çdkj fy[k ldrs gSa
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	 ¼8½

tgka 

5- vk?kw.kZ ds fy, lkekU; lw=k
iw.kk±d vkSj okLrfod xSj&iw.kk±d d¢ fy,] Kw-G 

caVu d¢ s&osa vk?kw.kZ dks lehdj.k ¼8½ ls ewy caVu 
G d¢ Øe ¼s, r½ d¢ PWM d¢ vuar Hkkfjr ;ksx d¢ 
:i esa O;ä fd;k tk ldrk gSA ge ekurs gSa fd Y 
vkSj X Øe'k% cslykbu G vkSj Kw&G forj.k dk 
vuqlj.k djrs gSaA 

ekuk X dk s&th vk?kw.kZ  gS ftldks dks ¼s] 
r½&osa PWM d¢ :i esa O;ä fd;k tk ldrk gS Y d¢ 
fy,  d¢ fy,] tSlk fd 
xzhuoqM ,V vy ¼1979½ }kjk ifjHkkf"kr fd;k x;k 
gSA a iw.kk±d d¢ fy,]

	 ¼9½

tcfd a okLrfod xSj iw.kk±d d¢ fy, lw=

	 ¼10½

ge G caVu d¢ PWM d¢ vuar Hkkfjr ;ksx d¢ 
:i esa Kw&G caVu d¢ vk?kw.kZ dh x.kuk dj ldrs 
gSaA

6- çkf;drk Hkkfjr vk?kw.kZ
PWM d¢ lkekU; fl)kar esa lS)kafrd çkf;drk 

caVu dk lkjka'k vkSj fooj.k] voyksdu fd, x, 
MsVk uewuksa dk lkjka'k vkSj fooj.k] voyksfdr uewus 
d¢ varÆufgr caVu dk u‚u&iSjkehfVªd vuqeku] 
çkf;drk caVu d¢ ekinaMksa vuqeku vkSj çkf;drk 
caVu d¢ fy, ifjdYiuk ijh{k.k 'kkfey gSaA ¼cjkdr 
vkSj vCnsydknj] 2004½

Kw-G caVu okys X dk ¼s,r½-th PWM dks bl 
rjg ifjHkkf"kr fd;k tk ldrk gS 

     ¼11½

bl lw= dks fuEu :i esa Hkh fy[kk tk ldrk gS%

 	 ¼12½

tgka  G caVu dk ¼s,m+l½-th PMW vkSj

7- Øe&çfrn'kZt
i&osa Øe&çfrn'kZt dk ?kuRo  bl çdkj 

gS( A ;k–fPNd  forfjr gS 
vkSj  caVu dk vuqlj.k djrs gSA 

 

 	 ¼13½

   ¼14½

lHkh inksa dk foLrkj djus ij gesa fuEufyf[kr 
nks :i çkIr gksrs gSa%

tc a¾ xSj iw.kk±d

 	 ¼15½

vkSj tc a¾ iw.kk±d

	 ¼16½

lw= ¼15½ vkSj ¼16½ Kw-G caVu d¢ Øe&çfrn'kZt 
d¢ ?kuRo dks vkèkkjHkwr caVu d¢ ?kuRo Qyu vkSj 
G¼x½ dh ?kkr d¢ vuar Hkkfjr ;ksx d¢ xq.kkad d¢ :i 
esa çnku djrs gSaA
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8- L vk?kw.kZ
L&vk?kw.kZ lkekU; vk?kw.kZ d¢ vuq:i gksrs gSa 

ftldk Øe çfrn'kZt d¢ jSf[kd la;kstuksa }kjk 
vuqeku yxk;k tk ldrk gSA L&vk?kw.kZ visf{kr 
Øe çfrn'kZt d¢ jSf[kd Qyu gSa ftUgsa bl rjg 
ifjHkkf"kr fd;k x;k gS

      ¼17½ 

igys pkj L&vk?kw.kZ gSa% 

L&vk?kw.kZ dh x.kuk ¼12½ esa fn, x, lw= d¢ 
vuqlkj ihMCyw,e d¢ :i esa Hkh dh tk ldrh gS%   

	 ¼18½

fo'ks"k :i ls] 

9- ekè; fopyu
ekuk  ekè; ls ekè; fopyu 
 vkSj ekfè;dk ls ekè; fopyu  dks bl 

:i esa O;ä fd;k tk ldrk gS

 vkSj 

tgk¡  ekfè;dk]  ls 

fudkyk tk ldrk gS vkSj 

10- çkpy dk vkdyu
eku yhft, lehdj.kksa ¼2½ vkSj ¼3½ esa γ vkèkkjHkwr 

caVu dk ih&vk;keh iSjkehVj osDVj gSA ekuk Lora= 
;k–fPNd pj X1,...,Xn esa çR;sd Xi iSjkehVj osDVj 
θ ¾ ¼a,b,γ½ d¢ lkFk Kw-G caVu dk vuqlj.k 
djrk gSA ¼3½ ls çkIr e‚My ekinaMksa d¢ fy, y‚x& 

ykfDygqM l = l  Q+aD'ku bl çdkj gS

l 

Ldksj osDVj d¢ rRo bl çdkj gSa

vkSj 

mijksä y‚x& ykfDygqM dk la[;kRed 
vfèkdredj.k vkj esa gamlss iSd¢t esa miyCèk 
vkj,l fofèk ¼fjXch vkSj LVSfluksiksyksl] 2005½ dk 
mi;ksx djd¢ fd;k x;k gSA pwafd lkekU;h—r chVk 
caVu d¢ çkpy d¢ vkdyd dh rqyuk esa Kw-G caVu 
d¢ ekinaMksa dh vfèkdre laHkkfor vkdyd vfèkd 
ljy gS blfy, caVu d¢ nwljs Js.kh d¢ LFkku ij 
Kw-G caVu dk mi;ksx djus dh lykg ns ldrs gSaA

11- lsalMZ MsVk esa vuqç;ksx
bl vuqHkkx esa d‚MsZbjks vkSj Mh dkL=ks ¼2009½ 

}kjk çLrqr 29 fMxzh lsfYl;l ij dYpMZ ¶ykSj 
chVy ¼Vh dU¶;wle½ dh o;Ld la[;k d¢ MsVk d¢ 
lkFk ,d mnkgj.k çLrqr fd;k x;k gSaA

AIC d¢ vuqlkj] chVk çlkekU; vkSj 
Kw&çlkekU; caVu ckdh pqus gq, caVu ls csgrj 
çn'kZu dj jgs gSaA xkek caVu d¢ fy, fp= 3 esa 
QhVsM caVu dks vk;rfp= d¢ lkFk vkjksfir fd;k 
x;k gS tks rkfydk 1 esa fn, x, ifj.kke dks lq–<+ 
djrs gSaA chVk çlkekU; vkSj Kw&çlkekU; caVu 
yxHkx vçHks| gSaA rkfydk 2 esa çsf{kr vkSj visf{kr 
vko`fÙk;ksa d¢ chp rqyuk bl nkos dks vkSj etcwr 
curh gSA visf{kr vkSj çsf{kr vko`fÙk;ksa d¢ chp vkSlr 
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fujis{k fopyu Kw&çlkekU; caVu d¢ fy, U;wure 
ik;k x;k gSA

LR çfrn'kZt ¼vuqHkkx 8½ d¢ eku d¢ vkèkkj ij] 
Kw&xkek vkSj Kw&?kkrh; caVu ¼LR ¾ 1-542 ¼1 
d.f., p = 0.214½½ T;knk fHkUu ugÈ gSaA ;fn Kw&xkek 
vkSj xkek caVu dh rqyuk dh tk;s rks ,d egRoiw.kZ 
varj ns[kk tk ldrk gSa ¼LR ¾ 6-681] 2 d.f., p ¾ 
0-035½A

12- lkj
dqekjLokeh caVu vkSj chVk lkekU;h—r caVu 

dh Jsf.k;ksa ij fopkj djus d¢ ckn] geus çlkekU;] 
ohcqy] xkek vkSj xacsy caVu tSls dÃ O;kid :i ls 
Kkr caVu dk foLrkj djus d¢ fy, Kw lkekU;h—r 
¼Kw&G½ caVu dh ,d u, Js.kh dks ifjHkkf"kr 
fd;k gSaA çkpy vkdyu d¢ fy, vfèkdre laHkkfor 
vkdyd ij ppkZ dh gSaA Kw&G caVu esa vfèkdre 
laHkkfor vkdyd chVk lkekU;h—r caVu esa vuqeku 

o;Ld la[;kvksa dh çsf{kr vkSj visf{kr vko`fÙk;ka vkSj vko`fÙk;ksa d¢ chp ekè; fujis{k fopyu ¼MAD½

Gamma Kw-exponential Kw-normal Beta normal

30 1 0.75 0.19 0.21 0.22

50 1 9.85 6.32 5.77 5.67

70 40 39.72 37.82 37.43 37.69

90 96 83.59 90.75 91.85 93.70

110 122 117.15 127.14 125.53 127.54

130 140 124.56 127.81 123.95 123.73

o;Ld la[;k dk vk;rfp= vkSj fQVsM 
çkf;drk ?kuRo QyuA

AIC a b

Beta normal 7176.91 18.20 (12.70) 0.25 (0.07) µ=12.69 (23.40) σ=42.76 (8.89)

Kw-normal 7177.41 14.86 (1.74) 0.27 (0.05) µ=25.52 (0.59) σ=42.24 (3.89)

Kw-exponential 7181.31 15.54 (3.61) 1.34 (0.33) Β=46.22 (6.98) 0.18

Kw-gamma 7180.92 1.85 (1.36) 0.67 (0.48) α= 7.37 (6.31) β= 14.21 (11.70)

Gamma 7183.96 α= 8.99 (0.47) β= 15.56 (0.84)
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dh rqyuk esa cgqr ljy gSA okLrfod MsVk ij bl 
vè;;u dk ç;ksx Hkh fd;k x;k gSA 

lUnHkZ
cjkdr] ,p- ,e- ,oa vCnsydM+sj] okÃ- ,p- ¼2004½- 

daI;wÇVx n eksesaV~l v‚Q+ vkMZj LVsfVfLVDl Ý‚e 
u‚u vkÃMsafVdy jSaMe osfj,cYl] LVSfVfLVdy 
esFkM~l ,aM ,fIyd¢'kUl 13%15&26 

dksjMhjksvk] x‚l ,e- ,oa dkLVªksc] ekfjvks] Mh- ¼2009½- 
, U;w QWfeyh v‚Q+ tsusjykbt+M fMLVªhC;w'kaul] 
tuZy v‚Q+ LVSfVfLVdy dEI;wVs'ku ,aM 
fleqys'ku] 1&17 

;wthus] ,Wu-] yh-] lh- ,oa Qkeks;s] ¼2002½- chVk ukeZy 
fMLVªhC;w'ku ,aM bVl ,WfIyd¢'kUl] dE;qfud¢'kUl 
bu LVsfVfLVDl% Fksvksjh ,aM esFkM~l 31%497&512-

tksal] ,e- lh- ¼2004½- QSfeyht+ v‚Q+ fMLVªhC;w'kaul 
vjkbÇtx Ý‚e fMLVªhC;w'ku v‚Q+ vkMZj 
LVsfVfLVDl ¼foFk MhlD'ku½ VsLV 13%1&43 

dqekjLokeh] ih- ¼1980½- tsusjykbt+M çkscsfcfyVh 
MsafUlVh QaD'ku Q‚j Mcy c‚.MsM jSaMe çkslslst] 
tuZy v‚Q+ gkbMªksy‚th 462%79&88-

uknjkt] ,l- ,oa xqIrk] ,- d¢- ¼2004½- n chVk ÝsapsV 
fMLVªhC;w'ku] Qkj ÃLV tuZy v‚Q+ F;ksjsfVdy 
LVsfVfLVDl 14%15&24

uknjkt] ,l- ,oa dksV~t] ,l- ¼2006½- n chVk 
,Dliksusaf'k;y fMLVªhC;w'ku] fjyk;fcfyVh 
bathfu;Çjx ,aM flLVe ls¶Vh 91% 689&697

fjXch vkj- ,- ,oa LVkfluksiksbvksl Mh- ,e- ¼2005½- 
tsusjykt+M ,sfMVho e‚MYl Q‚j yksd¢'ku] Ld¢y 
,aM 'ksi] ,IykbM LVsfVfLVDl 54%507&554-

Gamma Kw-exponential Kw-normal Beta normal

150 92 108.51 104.22 102.41 100.77

170 70 81.35 74.35 75.95 74.30

190 44 54.24 48.68 52.00 50.97

210 38 32.93 30.16 33.18 32.80

230 25 18.51 18.03 19.80 19.86

250 13 9.76 10.53 11.06 11.32

270 4 4.87 6.06 5.79 6.08

290 1 2.32 3.46 2.84 3.08

310 1 1.06 1.96 1.31 1.47

330 2 0.47 1.10 0.56 0.66

Total 690 689.70 688.60 689.61 689.52

MAD 6.17 4.74 4.60 4.39

vPNk LoHkko lqanjrk ds vHkko dks iwjk dj nsrk gS]  
ysfdu lqanjrk vPNs LoHkko ds vHkko dh iwfrZ ugha dj ldrhA
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1 ifjp;
orZeku çfrLièkÊ vkSj vfLFkj cktkj esa ewY; 

iwokZuqeku ,d vko';d fo'ys"k.kkRed rduhd gSA 
,sls dÃ {ks= gSa] tgka ewY; iwokZuqeku ,d egRoiw.kZ 
Hkwfedk fuHkkrk gS tSls fd b"Vrehdj.k mís';ksa d¢ fy, 
[kqnjk vkSj Fkksd ewY; iwokZuqeku] nwjlapkj èofu&ekxZ 
ewY; iwokZuqeku] orZeku ,oa vkxs dh dherksa dh 
iwokZuqeku d¢ fy, fctyh dh dher dk iwokZuqeku] 
vko';d —f"k oLrqvksa dk ewY; iwokZuqeku vkSj dÃ 
vU;A pwafd ewY; iwokZuqeku ij dÃ O;kolkf;d fu.kZ; 
vkSj ljdkjh uhfr;ka cukÃ tkrh gSa] blfy, bls 
lVhd :i ls çkIr djuk egRoiw.kZ gSA fiNys dqN 
n'kdksa esa] c‚Dl thÃih] tsuÇdl dk v‚Vksjsxzsflo 
ewÇox ,ojst esFkMksy‚th ¼vfjek½ dk iwokZuqeku çkIr 
djus d¢ fy, dq'kyrkiwoZd mi;ksx fd;k tkrk gSA 
gkykafd ikjaifjd fLFkj v‚Vksjsxzsflo ewÇox ,ojst 
¼,vkj,e,½ çfØ;k,a vDlj foÙkh; le;&J`a[kyk 
MsVk esa mPp dksfV dh –<+rk ij dCtk ugÈ dj 
ldrh gSa] xSj&fLFkj bdkÃ :V ;k I¼1½ çfØ;kvksa 
d¢ oxZ esa foÙkh; MsVk d¢ fy, dqN vçkI; xq.k gSaA 
fiNys rhl o"kks± esa] nh?kZdky vuqLej.k çfØ;kvksa 
dk mi;ksx djd¢ vfèkd 'kksèk dk;Z fd, x, gSa] tks 
ikjaifjd fLFkj I¼0½ çfØ;kvksa vkSj xSj&fLFkj I¼1½ 
çfØ;kvksa d¢ chp vkèks jkLrs esa gSaA lexz J`a[kyk esa 
vfoHkkT; nh?kZdky vuqLej.k e‚My gks ldrs gSa vkSj 
,dh—r] ;k vuar yackÃ LFkkukarj.k Q+aD'ku lacaèk 
dk ikyu dj ldrs gSaA yach nwjh dh –<+rk ;k yacs 
le; rd fuHkZjrk fn[kkus okys le;&J`a[kyk MsVk  

nh?kZdky vuqLej.k le; J`a[kyk e‚My }kjk Hkkjr esa pkoy 
dh dherksa dk iwokZuqeku

jathr dqekj i‚y] ve`r dqekj i‚y] nhikadj fe=k ,oa lR; iky flag
Hkk-Ñ-vuq-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/kku laLFkku] ubZ fnYyh&110012

dks e‚My djus d¢ fy, vkerkSj ij v‚Vksjsxzsflo 
ÝSD'kuy baVhxzsVsM ewÇox ,ojst ¼vjfQek ;k 
Qfjek½ e‚My dk mi;ksx fd;k tkrk gSA vjfQek 
e‚My dh enn ls nh?kZdky vuqLej.k lajpuk dks 
çnÆ'kr djus okyh ,d le;&J`a[kyk çfØ;k dks 
vPNh rjg ls rS;kj fd;k tk ldrk gSA —f"k 
lkexzh dherksa d¢ iwokZuqeku d¢ fy, vjfQek e‚My 
ykxw fd;k x;k gSA e‚My d¢ vPNs çn'kZu us 
ifjorZu'khyrk dh O;k[;k vkSj iwokZuqeku d¢ çn'kZu  
dh 'krs± esa çn'kZu fd;k gSA

Hkkjr lQsn pkoy vkSj Hkwjs pkoy d¢ fy, 
nqfu;k d¢ lcls cM+s mRikndksa esa ls ,d gS] tks 
foÜo d¢ pkoy mRiknu dk 20% fgLlk gSA Hkkjr esa 
pkoy ,d çeq[k Qly gS vkSj bldh [ksrh d¢ rgr 
lcls cM+k {ks= gSA Hkkjr d¢ lHkh Hkkxksa esa pkoy dh 
[ksrh dh tkrh gSA Hkkjr d¢ çeq[k pkoy mRiknd 
jkT; gSa& if'pe caxky] vksfM'kk] mÙkj çns'k] vkaèkz 
çns'k] fcgkj] vle] rfeyukMqA ;g Hkkjr dh dqy 
vkcknh dk yxHkx 65% ¼eq[; :i ls ns'k d¢ iwoÊ 
vkSj nf{k.kh Hkkxksa esa½ dk eq[; Hkkstu gSA blfy,] 
mi;qä lkaf[;dh; e‚Myksa dk mi;ksx djd¢ pkoy 
dh dher dk iwokZuqeku yxkus dh vko';drk gSA 
orZeku vè;;u esa pkoy d¢ vf[ky Hkkjrh; nSfud 
vfèkdre] U;wure vkSj eksMy ewY; d¢ iwokZuqeku 
ewY; d¢ fy, vjfQek e‚My dh tkap djus dk 
ç;kl fd;k x;k gSA fQVsM vjfQek e‚My dh 
iwokZuqeku {kerk dh rqyuk vfjek e‚My ls Hkh dh  
tkrh gSA
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2- dk;Zç.kkyh

2-1 y?kq vuqLej.k çfØ;k

,d le;&J`a[kyk  dks l[rh ls fLFkj 

dgk tkrk gS] ;fn fdlh  fdlh 
 vkSj   

 d¢ fy,            ¼1½   

tgka]  forj.k Qyu dks Çcnq  ij ;k–fPNd 
pj  n'kkZrk gSA ,d l[rh ls fLFkj le;&J`a[kyk 
çfØ;k  dks 'k‚VZ eseksjh ¼;k 'k‚VZ&jsat 
fuHkZjrk½ çfØ;k dgk tkrk gS ;fn  larq"V djrk gS 

 tgka  d¢ 
le; varjky d¢ lkFk le;&J`a[kyk dk Lor%lglacaèk 
dk;Z gS] tSlk fd fn;k x;k gS 

	 ¼2½

,d fLFkj y?kq Le`fr çfØ;k d¢ fy, v‚Vkslglacaèk 
Qyu  Hkh fuEufyf[kr 'krZ dks iwjk djrk gS

	 ¼3½

vfèkdka'k fLFkj vkSj myVk ¼,vkj,e,½ 
le;&J`a[kyk çfØ;k d¢ Lor% lglacaèk dk;Z ,d 
?kkrh; nj ij cgqr rsth ls {k; gks tkrs gSa] rkfd 

A

2-2 vfjek ekWMy

vfjek e‚My dk mi;ksx T;knkrj buoÆVcy 
vkSj fLFkj 'k‚VZ eseksjh çfØ;k d¢ :i esa fd;k tkrk 
gSA vjfQek e‚My esa] ;g ekuk tkrk gS fd ,d 
pj dk Hkfo"; ewY; pj d¢ fiNys ewY;ksa dk ,d 
jSf[kd Qyu gS vkSj ;k–fPNd =qfV;ka Hkh gSaA ;g 
,d js[kh; vfoHkkT; le;&J`a[kyk e‚My gS tks ,d 
le;&J`a[kyk çfØ;k dks O;ä djrk gS] eku yhft,] 

 ekinaMksa d¢ rhu lsVksa d¢ :i esa

	 ¼4½

tgka  vkSj  Øe'k%  le; ij okLrfod eku 
vkSj ;k–fPNd =qfV gSa(  vkSj  Øe'k%  vkSj 
 d¢ ySx v‚ijsVj  d¢ v‚Vksjsxzsflo ¼,vkj½ vkSj 

ewÇox ,ojst ¼,e,½ cgqin gSa] ;wfuV ldZy d¢ ckgj 
:V d¢ lkFk( ;k–fPNd =qfV;ka]  dks Lora= ekuk 
tkrk gS vkSj leku :i ls ekè; 'kwU; vkSj çlj.k  
d¢ lkFk forfjr fd;k tkrk gSA vfjek e‚MÇyx dh 
c‚Dl&tsuÇdl i)fr esa rhu iqujko`Ùk pj.k 'kkfey 
gSa] vFkkZr e‚My igpku] iSjkehVj vkdyu vkSj  
funkukFkZ tkapA

2-3 nh?kZdky vuqLej.k çfØ;k

le;&J`a[kyk fo'ys"k.k esa vfèkdka'k 'kksèk dk;Z 
;g ekurs gSa fd nh?kZdky le; d¢ varjky ls vyx 
fd, x, voyksdu ,d nwljs ls Lora= gSa ;k yxHkx 
,sls gh gSA ysfdu dÃ çk;kSfxd fLFkfr;ksa esa ;g 
ns[kk tkrk gS dÃ ç;ksxfl) vkÆFkd J`a[kyk dk 
irk pyrk gS fd i`Fkd voyksdu] fuHkZj dj jgs 
gSa] gkykafd lglacaèk NksVk gS ysfdu ux.; ugÈ gSA 
nh?kZdky vuqLej.k çfØ;kvksa d¢ fy,] Lor% lglacaèk 
dk;ks± dk {k; cgqr èkheh nj ¼gkbijcksfyd nj½ ij 
gksrk gS tks ] d¢ vuq:i gksrk gS] D;ksafd 
 vfuf'pr dky rd c<+rk gS] tgka  fLFkj gS 
vkSj  nh?kZdky vuqLej.k iSjkehVj gSA ,d fLFkj 

le;&J`a[kyk çfØ;k  dks nh?kZdky vuqLej.k 

¼;k yach nwjh dh fuHkZjrk½ çfØ;k dgk tkrk gS ;fn 
]  larq"V djrk gSA

2-4 vjfiQek ekWMy

v‚Vksjsxzsflo ÝSD'kuyh baVhxzsVsM ewÇox&,ojst 
vjfQek e‚My dk mi;ksx nh?kZdky vuqLej.k dh 
mifLFkfr esa le;&J`a[kyk e‚MÇyx d¢ fy, fd;k 
tkrk gSA fHkUukRed ,dhdj.k iw.kk±d ,dhdj.k 
dk ,d lkekU;hdj.k gS tks nh?kZdky vuqLej.k 
iSjkehVj dks &1 ls 1 d¢ chp dksÃ Hkh fHkUukRed 
eku ysus dh vuqefr nsrk gSA ;gka] le;&J`a[kyk 
dks vkerkSj ij v‚MZj 'kwU; ;k ,d d¢ ,dh—r d 
ekuk tkrk gSA mnkgj.k d¢ fy,] ,d v‚Vksjsxzsflo 
py&vkSlr çfØ;k vkns'k d dh ,dh—r 
¼vjfQek ¼p, d, q½ fu:fir fd;k tkrk gS vkSj a ls 
n'kkZ;k tk ldrk gS



47

lkaf[;dh&foe'kZ % 2021

tgka  vkSj  Åij oÆ.kr gSaA  
d¢ fy,] çfØ;k fLFkj gS]  d¢ fy, çfØ;k 
 fLFkj vkSj myVk gS  d¢ fy, çfØ;k 

dks nh?kZdky vuqLej.k dgk tkrk gSA

2-4-1 nh?kZdky vuqLej.k iSjkehVj dk ijh{k.k

nh?kZdky vofèk dh –<+rk ;k yach nwjh dh fuHkZjrk 
dh laHkkfor mifLFkfr dk ijh{k.k ,d vko';d 
dk;Z gS D;ksafd nh?kZdky vuqLej.k dk dksÃ lcwr 

vjfQEkk tSls nh?kZdky vuqLej.k e‚My d¢ mi;ksx 
dk leFkZu djsxkA le;&J`a[kyk lkfgR; esa 
nh?kZdky vuqLej.k iSjkehVj d dk vuqeku yxkus d¢ 
fy, dÃ fofèk;ka gSaA vkerkSj ij bLrseky dh tkus 
okyh dqN fofèk;ksa esa vuqeku dh vfèkdre laHkkouk 
fofèk ¼,e,yÃ½] LFkkuh; fOgVy ¼,yMCY;w½ vuqeku] 
thih,p] rjafxdk i)fr vkfn 'kkfey gSaA orZeku 
vè;;u esa thih,p ijh{k.k dk mi;ksx fd;k tkrk 
gS tks ewy ewY; MsVk esa nh?kZdky vuqLej.k iSjkehVj 
dk ijh{k.k djrk gSA

J`a[kyk dk le; Iy‚V
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3- ifj.kke vkSj ppkZ

3-1 MsVk fooj.k

orZeku vè;;u d¢ fy, pkoy dk vf[ky Hkkjrh; 
vfèkdre] U;wure vkSj eksMy ewY; tuojh] 2013 
ls Qjojh] 2017 dh vofèk d¢ fy, miHkksäk ekeyksa 
d¢ funs'kky; ¼consumeraffairs-nic-in osclkbV½ ls 
,d= fd;k tkrk gSA MsVklsV dqy 941 fVIif.k;ksa 
ls cuk gSA igys 891 çs{k.kksa dk mi;ksx e‚MÇyx 
Hkou d¢ mís'; d¢ fy, fd;k tkrk gS vkSj vafre 
50 voyksduksa dk mi;ksx e‚My lR;kiu mís'; d¢ 
fy, fd;k tkrk gSA

le;&J`a[kyk fo'ys"k.k esa igyk vkSj lcls 
egRoiw.kZ dne MsVklsV dks Iy‚V djuk vkSj dÃ 
le;&J`a[kyk ?kVdksa vkSj ekStwnk iSVuZ dh mifLFkfr 
dh dYiuk djuk gSA fopkjkèkhu J`a[kyk d¢ le; 
Hkw[kaM fp= 1 esa fn, x, gSaA vk—fr 1 dk voyksdu 
;g n'kkZrk gS fd fopkjkèkhu J`a[kyk d¢ fLFkj gksus dh 
laHkkouk gSA fLFkjrk dh iqf"V djus d¢ fy, laoÆèkr 
fMdh&Qqyj ¼,Mh,Q½ ijh{k.k vkSj fQfyIl&isj‚u 
¼ihih½ ijh{k.k fd;k x;k gS vkSj ;g ik;k x;k gS fd 
ijh{k.k J`a[kyk dh fLFkjrk dks bafxr djus okys 5% 
Lrj ij egRoiw.kZ gSaA

3-2 o.kZukRed fo'ks"krk,a

vè;;ukèkhu MsVklsV dh fof'k"V fo'ks"krk,a 
rkfydk 1 esa crkÃ xÃ gSaA rkfydk 1 dk voyksdu 
;g n'kkZrk gS fd fopkjkèkhu lHkh J`a[kyk,a ldkjkRed 
:i ls frjNh vkSj IysfVdÆVd gSaA lHkh J`a[kykvksa d¢ 
fy, fHkUurk d¢ xq.kkad ¼CV½ d¢ fuEu eku MsVklsV 
esa vfLFkjrk ;k vfLFkjrk dh vofèk dh vuqifLFkfr 
dks n'kkZrs gSaA ;g Hkh Li"V gS fd e‚My ewY; MsVk 
yxHkx lefer gSA

ewY; MsVk d¢ o.kZukRed vk¡dM+s

çs{k.k 941 941 941

ekè; ¼#@

ÇDoVy½

3886-33 1616-26 2315-72

ekfè;dk 3800-00 1600-000 2325-00

U;wure 2840-00 1350-00 1800-00

vfèkdre 5000-00 2000-00 3200-00

jsat 2160-00 650-00 1400-00

ekud 

fopyu

407-27 131-49 254-36

fHkUurk dk 

xq.kkad ¼%½

12-10 8-12 10-98

frjNkiu 0-39 0-25 0-03

dqVksZfll &0-53 &0-08 &0-55

3-3 MsVklsV dk ,lh,iQ vkSj ih,lh, IykWV

v‚Vkslglacaèk Qyu ¼,lh,Q½ dh vkys[ku 
vuqekuh –f"Vdks.k ,d le; J`a[kyk MsVk esa 
lkaf[;dh; fuHkZjrk orZeku dks ns[kus d¢ fy, esa ls 
,d gSA MsVklsV d¢ ,lh,Q Iy‚V fp=&2 esa fn, x, 
gSaA pwafd v‚Vkslglacaèk vkSj vkaf'kd v‚Vkslglacaèk nwj 

J`a[kyk d¢ ,lh,Q vkys[ku
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d¢ varjky ¼200 varjky d¢ ckn Hkh½ ij egRoiw.kZ gSa] 
blfy, ewY; MsVk esa nh?kZdky vuqLej.k dk Li"V 
lad¢r gSA ,lh,Q Hkw[kaMksa esa Çcnhnkj js[kk,a ijh{k.k 
vkadM+ksa d¢ 95% egRoiw.kZ ewY;ksa dk çfrfufèkRo djrh 
gSaA

3-4 nh?kZdky vuqLej.k ds fy, ijh{k.k

MsVklsV d¢ ,lh,Q vkSj ih,lh,Q vkys[ku 
dh dYiuk djus d¢ ckn] nh?kZdky vuqLej.k 
dh mifLFkfr dk ijh{k.k djus d¢ fy, nh?kZdky 
vuqLej.k ijh{k.k ykxw fd;k tkrk gS vkSj ifj.kke 
rkfydk 2 esa çnku fd, tkrs gSaA rkfydk 2 dk 
,d voyksdu bafxr djrk gS fd lHkh J`a[kykvksa 
esa egRoiw.kZ nh?kZdky vuqLej.k iSVuZ gSA ¼tSlk fd 
ifjdfyr Z vk¡dM+k egRo d¢ 5% Lrj vFkkZr 1-96 
ij egRoiw.kZ eku ls vfèkd gS½A

vjgj dh dher d¢ vkadM+ksa dk nh?kZdky 
vuqLej.k iSjkehVj vkdyu

d 0-476 0-485 0-456
S.E. 0-140 0-056 0-057

Z 3-400 8-670 8-000

3-5 vfjek vkSj vjfiQek ekWMy dh fiQfVax

vjfQek e‚My nh?kZdky vuqLej.k iSVuZ dks 
d¢Ipj djus d¢ fy, J`a[kyk esa fQV fd;k tkrk gS 
vkSj U;wure ,vkÃlh eku d¢ vkèkkj ij loZJs"B 
e‚My dk p;u fd;k tkrk gSA rnuqlkj] vfjek 
e‚My dks MsVklsV esa Hkh fQV fd;k tkrk gS vkSj 
U;wure ,vkÃlh eku d¢ vkèkkj ij loZJs"B e‚My dk 
p;u fd;k tkrk gSA pkoy dh vfèkdre] U;wure 
vkSj ekWMy dher d¢ fy, loksZÙke fQVsM vjfQek 
vkSj vfjek e‚My d¢ iSjkehVj vkdyu Øe'k% bldh 
ekud =qfV d¢ lkFk rkfydk 4 vkSj rkfydk 5 esa 
fn, x, gSaA rkfydkvksa dk voyksdu bafxr djrk 
gS fd iSjkehVj egRo d¢ de ls de 5% Lrj ij 
egRoiw.kZ gSaA

3-6 iwokZuqeku ewY;kadu vkSj ekWMy i;kZIrrk tkap

fiNys 50 voyksduksa ¼vFkkZr h ¾ 50 d¢ fy,½ 
d¢ ewY; d¢ ,d&pj.k vkxs d¢ iwokZuqeku dh x.kuk 
p;fur vjfQek vkSj vfjek e‚My dk mi;ksx djd¢ 
dh tkrh gSA fQV fd, x, e‚Myksa dh lVhdrk dks 
fuEufyf[kr lw=ksa dk mi;ksx djrs gq, lkis{k ekè; 
fujis{k çfr'kr =qfV ¼vkj,e,ihÃ½] ewy ekè; oxZ 
=qfV ¼vkj,e,lÃ½ vkSj ekè; fujis{k =qfV ¼,e,Ã½ d¢ 
:i esa ekik tkrk gSA

loZJs"B fQVsM vjfQek e‚My d¢ iSjkehVj vkdyu

Intercept AR(1) d MA(1)

vfèkdre 3859-350 ¼138-017½ 0-976 ¼0-012½ 0-155 ¼0-0569½ 0-892 ¼0-038½ 10485-100

U;wure 1607-260 ¼95-417½ 0-989 ¼0-006½ 0-242 ¼0-045½ 0-924 ¼0-019½ 7825-380

eksMy 6558-840 ¼312-136½ 0-973 ¼0-014½ 0-174 ¼0-079½ 0-127 ¼0-073½ 8761-290

loZJs"B fQVsM vfjek e‚My d¢ iSjkehVj vkdyu

Intercept AR(1) MA(1)

vfèkdre 3881-108 ¼102-410½ 0-977 ¼0-009½ &0-794 ¼0-028½ 13000-240

U;wure 1602-277 ¼53-422½ 0-991 ¼0-005½ &0-808 ¼0-023½ 10345-590

eksMy 6415-620 ¼324-146½ 0-991 ¼0-004½ &0-075 ¼0-058½ 11146-580
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	 ¼6½

	 ¼7½

	 ¼8½

ikap ewÇox ÇoMkst+ ¼10& LVsi] 20& LVsi] 30& 
LVsi] 40& LVsi vkSj 50& LVsi vkxs½ d¢ fy, iwokZuqeku 
ewY;kadu fd;k tkrk gSA çR;sd iwokZuqeku f{kfrt d¢ 
fy, pkoy d¢ vf[ky Hkkjrh; vfèkdre] U;wure 
vkSj eksMy ewY; d¢ fy, ifjdfyr vkj,e,ihÃ] 
vkj,e,lÃ vkSj ,e,Ã eku Øe'k% rkfydk 5] 
rkfydk 6 vkSj rkfydk 7 esa lwphc) gSaA çR;sd 

J`a[kyk d¢ fy,] ÞvkSlrÞ d¢ :i esa yscy dh xÃ 
rkfydk 5] rkfydk 6 vkSj rkfydk 7 d¢ vafre 
d‚ye Øe'k% lHkh J`a[kykvksa d¢ fy, lHkh iwokZuqeku 
f{kfrtksa esa vkSlr vkj,e,ihÃ] vkj,e,lÃ vkSj 
,e,Ã fn[kkrs gSaA fQV fd, x, e‚Myksa dh i;kZIrrk 
dh tkap fQV fd, x, e‚Myksa ls çkIr vo'ks"kksa d¢ 
,lh,Q vkSj ih,lh,Q dh vkys[ku dh tkrh gS 
rkfd ;g ns[kk tk ld¢ fd D;k vo'ks"kksa esa dksÃ 
O;ofLFkr iSVuZ ekStwn gS ftls vkxs le>k;k tk 
ldrk gSA vof'k"Vksa d¢ Lor%lglacaèkksa dh x.kuk 
dh tkrh gS vkSj ;g ik;k tkrk gS fd yxHkx lHkh 
Lolglacaèk 95% egRoiw.kZ ewY;ksa d¢ Hkhrj gSaA

vfèkdre ewY; d¢ fy, iwokZuqeku ewY;kadu

h

vkj,e,ihÃ 2-613 2-770 2-718 2-367 2-342 2-562

vkj,e,lÃ 133-638 137-829 146-956 129-632 111-909 131-993

,e,Ã 115-973 122-867 121-856 117-793 104-278 116-553

vkj,e,ihÃ 4-110 3-860 2-705 3-383 3-042 3-420

vkj,e,lÃ 190-976 196-535 173-203 172-485 154-523 177-544

,e,Ã 181-340 169-132 164-108 150-409 133-936 159-785

U;wure ewY; d¢ fy, iwokZuqeku ewY;kadu

h

vkj,e,ihÃ 0-240 2-960 3-472 2-647 3-042 2-472

vkj,e,lÃ 4-718 84-301 60-348 65-310 59-960 54-927

,e,Ã 7-000 51-718 56-820 44-914 51-460 42-382

vkj,e,ihÃ 0-700 3-353 5-327 3-663 4-158 3-440

vkj,e,lÃ 15-462 109-610 89-937 79-389 82-434 75-366

,e,Ã 11-202 60-317 87-266 61-991 70-615 58-278
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4 fu"d"kZ
nh?kZdky vuqLej.k ijh{k.k d¢ egRoiw.kZ ifj.kke 

ewY; J`a[kyk esa nh?kZdky vuqLej.k d¢ vfLrRo dk 
lad¢r nsrs gSaA vfjek vkSj vjfQek e‚My çR;sd 
ewY; J`a[kyk esa fQV gksrs gSa vkSj U;wure ,vkÃlh 
ewY; d¢ vkèkkj ij loZJs"B e‚My dk p;u fd;k 
tkrk gSA lHkh ÇoMks yackÃ d¢ fy, de vkj,e,ihÃ] 
vkj,e,lÃ vkSj ,e,Ã eku fQV fd, x,  
vjfQek e‚My d¢ csgrj çn'kZu dk lad¢r nsrs gSaA 
vfjek vkSj vjfQek e‚My d¢ iwokZuqeku çn'kZu d¢ 
chp ,d rqyukRed vè;;u fd;k x;k gS vkSj ;g 
ik;k x;k gS fd lcls vPNk fQV vjfQek e‚My 
vkj,e,ihÃ] vkj,e,lÃ vkSj ,e,Ã ewY;ksa d¢ lanHkZ 
esa lcls vPNk fQVsM vfjek e‚My ls csgrj çn'kZu 
djrk gSA blfy, ;g Li"V gS fd pkoy d¢ Fkksd 
vfèkdre] U;wure vkSj eksMy ewY; dk o.kZu vkSj 
e‚MÇyx djus esa nh?kZdky vuqLej.k ,d egRoiw.kZ 
vkSj çeq[k Hkwfedk fuHkkrh gSA

e‚My ewY; d¢ fy, iwokZuqeku ewY;kadu

h

vkj,e,ihÃ 8-023 7-028 8-325 4-644 4-695 6-543

vkj,e,lÃ 216-00 188-596 229-644 155-298 130-136 183-935

,e,Ã 181-313 167-693 195-733 116-173 120-225 156-227

vkj,e,ihÃ 7-216 8-123 9-402 5-826 5-442 7-202

vkj,e,lÃ 218-000 250-375 248-886 187-500 144-266 209-805

,e,Ã 165-884 198-742 218-633 144-559 138-874 173-338

lanHkZ
c‚Dl] th- Ã- ih-] tsuÇdl] th- ,e- ,oa jhUlsy] 

th- lh- ¼2007½- Vkbe&lhjht ,ukfyfll% 
QksjdkÇLVx ,aM daVªksy FkMZ ,Mh"ku fi;lZu 
,tqd¢'ku] bafM;k

i‚y] vkj- d¢- ¼2014½- QksdkfLVx gksy çkbl vkkQ 
ihtu ih y‚Ux eseksjh Vkbe&lhjht e‚MyA 
,tbd‚u lpZ 27¼2½% 167&1766- 

i‚y] vkj- d¢-] xq#ax] ch- ,oa i‚y] ,- d¢- ¼2014½- 
e‚MÇyx ,UM QksjdkfLVx vkQ fjVsy çkbl 
vkQ vjgj nky bu djuky] gfj;k.kkA bafM;u 
,fxzd lkbal 85¼1½%69&72

csju] ts- ¼1995½- eSDlthee ykbdyhgwM ,LVhes"ku 
vkQ fMQjsaÇlx iSjkehVj Qksj buoÆVcy 'k‚VZ 
,aM y‚Ux eseksjh v‚Vksjsxzsflo baVhxzsVsM ewÇox 
,ojst e‚MYlA ts vkj LVsV lksd lhjht ch 
LVsV esFkksMksy 57¼4½%659&672

fMdh] Mh- ,oa Qqyj] MCY;w- ¼1979½- fMLVªhC;"ku vkQ 
,LVhes"ku Qkj v‚Vksjsxzsflo Vkbe lhjht+ fon , 
;wfuV :VA ts ,e LVsV ,lksd 74% 427&431

fQfyIl] ih- lh- ch- ,oa isjksu] ih- ¼1988½- VsÇLVx 
Qkj ;wfuV :V~l bu Vkbe lhjht fjxzslu 
ck;kseSfVªdkA 75% 335&346
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Lkkj
Ckgqr o"kksZa ls —f"k ijh{k.k fujarj fodkl dh jh<+ 

dh gM~Mh tSls gS vkSj —f"k ijh{k.kksa dk egRo vHkh 
Hkh fnu Ázfrfnu c<+ jgk gS D;ksafd Ás{k.kh; ?kVuk,a 
cgqr lkjs dkjdksa d¢ la;kstu ls ÁHkkfor gSA blesa 
?kVdh; ijh{k.k fu.kkZ;d Hkwfedk vnk djrk gSA 
ÁLrqr ys[k esa] rhu ?kVdksa okys f}Lrj ?kVdh; ju 
Øe tgk¡ ij ijh{k.k esa egaxs ?kVdksa dh mifLFkfr 
d¢ dkj.k ijh{k.k dk ;k–`fPNdhdj.k cgqr dfBu gS] 
d¢ dqN igyqvksa ij ifjppkZ dh xbZ gSA tc ijh{k.kksa 
esa egaxs ?kVd fufgr gksrs gS rks ijh{k.kksa dh ykxr 
de djus esa ;s ?kVdh; ju Øe izHkkoh gks ldrs gSaA 
bld¢ vfrfjDr] ;s ?kVdh; ju Øe izHkkoksa d¢ fy, 
izfrjks/kh gSa t¨ fd ,d egRoiw.kZ izHkko gS D;ksafd ;s 
U;wure ykxr ju Øe] ;k–~fPNdhdj.k dh deh d¢ 
dkj.k izpfyr izHkkoksa ls izHkkfor gksus d¢ v/khu gSaA

 ?kVdh; ijh{k.k] juØe] U;wure Lrj 
ifjorZu] U;wure ykxr] ifjorZu d¢ fy, dfBu 
?kVd] Ápyu Áfrjks/kh

1- ifjp;
lkaf[;dh; ’kCnkoyh esa] ?kVdh; ijh{k.k] 

cgq?kVd ijh{k.kksa dk gh ,d fo’ks"k izdkj gS ftudk 
—f"k vuqla/kku d¢ cgqr lkjs {ks=ksa esa vR;kf/kd 
vuqiz;ksx gSA cgq?kVd —f"k ijh{k.kksa ls izkIr ifj.kkeska 
ij vk/kfjr fu"d"kZ fujarj fodkl d¢ y{;ksa dks 
izkIr djus esa rst xfr ik jgs gSa D;ksafd ?kVdh;  

Ñf"k ijh{k.k gsrq Ápyu Áfrjks/kh ykxr ÁHkkoh f}Lrj 
?kVdh; ju Øe

fctks; pUn1] viZ.k HkkSfed1] lhek tXxh2] ,Ynks oxhZl3] fluh oxhZl1] 
vfuafnrk nÙkk1 ,oa nsosUnz dqekj1

1Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqla/kku laLFkku] ubZ fnYyh&110012
2Ñf"k f'k{kk foHkkx] Hkk-—-vuq-i- ubZ fnYyh&110012

3Hkk-—-vuq-i-&d¢Unzh; leqnzh efRL;dh vuqla/kku laLFkku] dksfPp&682018

ijh{k.k gesa d¢oy fdlh fo’ks"k dkjd d¢ izHkko dk 
v/;;u gh ugha djokrs gSa vfirq ;s gesa ;g Li"V 
tkuus esa lgk;rk djrs gS fd nks vFkok vf/kd 
?kVd ,d nwljs ls fdl izdkj vUr%fØ;k djrs gSaA 
;g lnSo visf{kr gS fd izs{k.kksa dks Lora= djus d¢ 
fy, fdlh cgqdkjd ijh{k.k d¢ ?kVdh; ju dzeksa dks 
;kn`fPNd :Ik ls lapkfyr fd;k tk, rkfd i+{kikr 
dks U;wure dj ,d ekU; vuqeku izkIr fd;k tk, 
tks vUrr% ijh{k.k dh ifj’kq)rk c<+k nsxkA ;|fi 
;fn cgqdkjd ijh{k.k d¢ fu;kstu Lrj d¢ nkSjku 
leqfpr ;kn`fPNdhdj.k dj fy;k tk, rks iz;ksDrk 
dkjd Lrj ifjorZuksa dks cM+h la[;k esa ns[k ldrk 
gS] tks fd vUrr% ijh{k.k dks egaxk dj nsxk] fo’ks"k 
:Ik ls rc ;fn ijh{k.k esa ifjorZu esa dfBu ?kVd 
fufgr gks ¼tgka ?kVdksa dk Lrj] bl izdkj d¢ ijh{k.kksa 
esa fufgr ?kVdksa d¢ ewY; foU;kl d¢ dkj.k vFkok 
lapkyu i)fr d¢ dkj.k dfBu gS½A ewY; izHkkoh 
U;wure ifjofrZr ju Øeksa dk mi;ksx vf/kdrj 
ifjorZu d¢ fy, dfBu ?kVdksa ls fufgr ijh{k.kksa gsrq 
,d vuqdwy fodYi gks ldrk gS D;ksafd ewY;] Lrj 
ifjorZuksa dh la[;k d¢ lekuqikrh gSA ¼lanHkZ d¢ fy, 
dkWDl ¼1951½] Msªij ,oa LVksueSu ¼1968½] fMfdUlu 
¼1974½] ns fy;kWu bR;kfn ¼2005½] dkWfj;k bR;kfn 
¼2009½]AdkWfj;k bR;kfn ¼2012½] gkbyks ¼2013½] 
HkkSfed bR;kfn ¼2015½] oxhZl bR;kfn ¼2017½] HkkSfed 
bR;kfn ¼2017½] vkWizbe bR;kfn ¼2017½] oxhZl bR;kfn 
¼2019½] HkkSfed bR;kfn ¼2020½ I;ksjtk bR;kfn ¼2020½ 
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vkfn nsf[k,½A ;|fi fdlh fof’k"V ?kVdh; la;¨tu 
gsrq cgqr ls U;wure ifjofrZr ju Øe gks ldrs gSA 

lhfer ;kn`fPNdhdj.k d¢ dkj.k mudk 
lqfu;ksftr Ápyu dk izHkko ns[kuk visf{kr gSA 
ÁLrqr ys[k dk ljksdkj rhu ?kVdksa okys Ápyu 
Áfrjks/kh U;wure ewY; f}Lrj ?kVdh; ju Øeksa d¢ 
dqN igyqvksa ls gSA

2- izpyu ?kVd lfgr ?kVdh; ekWMy
Ekku yhft,  ?kVd gSa] Y vuqfØ;k 

pj dk  lfn’k gSA rc Ápyu ?kVd dh 
mifLFkfr esa ?kVdh; ju Øeksa gsrq ekWMy dks bl 
izdkj ifjHkkf"kr fd;k tk ldrk gSA

	 ¼1½

tgka  Øe d¢ vfHkdYiuk vkO;wg dks 
fufnZ"V djrk gS tgka p ekWMy d¢ ?kVdh; fgLls 
ls vuqekfur fd;s tkus okys izkpkyksa dh la[;k gS 
ftlesa lkekU; ek/;] lHkh eq[; ,oa var%fØ;k ÁHkko 
fufgr gSaA bl izdkj F vkO;wg d¢ izFke LrEHk esa lHkh 
vo;o 1 gksaxsA ;g /;ku nsus dh ckr gS fd izLrqr 
vuqla/kku gsrq 23 ?kVdh; ,oa 2k vkaf’kd ?kVdh; dh 
v/kZ Áfr—fr yh xbZ gS vkSj F vkO;wg] ek/; ,oa eq[; 
ÁHkkokas ls lajfpr ekuk x;k gS vFkkZr A 
;gka ] :fp d¢ izkpkyksa dk  lfn’k gSA ;gka 

 Øe dk G] Ápyu izHkko ekius d¢ fy, 
ykfEcd cgqinh; xq.kkad dks fufnZ"V djrk gS ,oa ] 
Ápyu izHkkokas dk  lfn’k gSA ;gka] ykafcd 
cgqinksa d¢ lkis{k d¢ jSf[kd xq.kkad fy;s x, gSa vFkkZr 

A

3- ifjHkk"kk,a ,oa 'kCnkoyh
lehdj.k ¼1½ esa fn;s x, ekWMy d¢ vk/kkj ij 

dqN egRoiw.kZ ’kCnkoyh uhps nh tk jgh gS tks izLrqr 
vuqla/kku d¢ v/;;u esa yh xbZ gS*A

 mijksDr ijh{k.k foU;kl dks ysdj 
lkekU; izlj.k vFkok led{k dks U;wure lwpuk 
vkO;wg d¢ fu/kkZjd dks vf/kdre dj D-b"Vre 
vfHkdYiuk bl izdkj [kksth xbZ 

		 ¼2½

vr% vfHkdYiuk  ¼tgka ij  leku xq.kksa 
okyh vfHkdYiukvksa dk ,d v&fo—r oxZ gS½ dks 
D-b"Vre vfHkdYiuk dgk tkrk gS ;fn ] 
fdlh vU; vfHkdYiuk  dh rqyuk esa d d¢ 
fy, vf/kdre gSA

 le; izpyu dh mifLFkfr 
esa] VSd ,oa oSUMsczksd ¼2001½ us b"Vrerk ekunaM 
esa cnyko fd;k vkSj ,d u;k ekunaM ftls 
Dt-b"Vrerk ekunaM dgk tkrk gS] izkjEHk fd;kA 
VSd ,oa cSUMsczksd ¼2001½ d¢ vuqlkj] Dt-b"Vrerk 
ekunaM lkekU; izlj.k dks U;wure dj vFkok 
lehdj.k ¼3½

	 ¼3½

 es* fn, vuqlkj Ápyu dh mifLFkfr esa lwpuk 
dks led{k vf/kdre dj [kkstk x;kA 

vr%  vfHkdYiuk ¼tgka ij Ω leku 
xq.kksa okyh vfHkdYiukvksa dk ,d v&fo—r oxZ 
gS½ dks D-b"Vre vfHkdYiuk dgk tkrk gS ;fn 

A fdlh vU; vfHkdYiuk 
 dh rqyuk esa d d¢ fy, vf/kdre gSA ;gka ij 

;g /;ku nsus ;ksX; gS fd ;fn vfHkdYiuk iw.kZr;k 
izpyu eqDr gS rks ] vr%  ewY; rc D 
ewY; d¢ leku gksxkA rnqijkUr] VSd ,oa oSUMsczksd 
¼2021½ us ,d u;k ekiu izkjEHk fd;k ftls fofHkUu 
ju Øeksa ij Ápyu ?kVd d¢ izHkkoksa dk v/;;u 
djus d¢ fy, Ápyu xq.kkad d¢ uke ls tkuk tkrk 
gSA VSd ,oa oSUMsczksd ¼2001½ us Ápyu xq.kkad dks 
fuEukafdr vuqlkj ifjHkkf"kr fd;kA

 ?kVdh; ju Øe ij Ápyu 
ÁHkko ns[kus d¢ fy, VSd ,oa osUMjCkzksd ¼2001½ 
Ápyu xq.kkad ifjHkkf"kr fd;k tks fd fdlh fo’ks"k 
ju Øe d¢ fy, Dt ewY; dk D ewY; ls vuqikr gS 
vFkkZr izpyu xq.kkad 

	 ¼4½
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ju Øe ftld¢ fy, :fp dks ?kVdh; izHkko d¢ 
fy, Ápyu ?kVd lnSo ykafcd gS vFkkZr og ju 
Øe ftud¢ fy,] ] mUgsa iw.kZr;k Ápyu eqDr 
dgk tkrk gSA iw.kZr;k Ápyu eqDr vfHkdYiukvksa 
d¢ fy, Ápyu xq.kkad ewY; 1 gksxkA ;fn Ápyu 
xq.kkad ewY; 1 d¢ ikl gks rks vfHkdYiuk dks yxHkx 
Ápyu eqDr vFkok Ápyu Áfrjks/kh dgk tk,xkA 
;|fi] ;fn Ápyu xq.kkad 0 gS rks vfHkdYiuk le; 
Ápyu ls iw.kZr;k ÁHkkfor gSA vr%  ju 
Øe dk Ápyu xq.kkad ewY; bl ckr dk lad¢r gS 
fd le; Ápyu d¢ fo:) ju Øe fdrus lqn`<+ gSaA

4- ?kVdh; ijh{k.kksa esa U;wure ifjofrZr ju 
vuqØeksa gsrq 'krsZa

?kVd Lrjkas esa ifjorZuksa dh la[;k dk ykxr ij 
egRoiw.kZ izHkko gksrk gS vkSj ijh{k.kksa dks lapkfyr 
djus gsrq iz;kl fo’ks"k :Ik ls tc fdlh ?kVd d¢ 
Lrj d¢ ifjorZu esa cgqr vf/kd iz;kl dh vko’;drk 
gks vFkok dqN vU; dkj.kksa ls dqN fuf’pr le; d¢ 
fy, izrh{kk djuh vko’;d gksA

?kVd vuqlkj Lrj ifjorZuksa dh U;wure la[;k 
rHkh izkIr dh tk ldrh gS tc dksbZ ,d ?kVd 
Lrj nks yxkrkj ijh{k.kkRed ijh{k.kksa ij ifjofrZr 
gks vFkok vfHkdYiuk vkO;wg esa fdlh ,d drkj ls 

vxyh drkj esa tkrs gq, d¢oy ,d fpUg gh ifjofrZr 
gksA HkkSfed bR;kfn ¼2017] 2020½ us ;g n’kkZ;k gS fd 
;fn ios ?kVd d¢ lkFk k ?kVd gksa vkSj i = 1, 2, ..., 

k, d¢ fy, si Lrj gkas rks  ?kVdh; vfHkdYiuk 

gsrq Lrj ifjorZuksa dh dqy la[;k  gksxh 

vFkkZr juksa dh la[;k ls 1 deA

5- izpyu izfrjks/h U;wure ykxr 23 ?kVdh; 
ju Øe

ju vuqØeksa esa U;wure ifjorZuksa okys 23 ?kVdh; 
ijh{k.kksa gsrq Lrj ifjorZuksa dh dqy la[;k 7 gksxh 
¼vFkkZr 23-1=7 ½ vkSj U;wure ifjofrZr ju vuqØeksa 
dh dqy laHkkfor la[;k 144 gSaA ?kVd vuqlkj Lrj 
ifjorZuksa d¢ 12 la;ksx gSa tgka ifjorZu dh la[;k 7 
gS vFkkZr (1, 2, 4), (1, 4, 2), (2, 1, 4), (2, 4, 1), (4, 1, 
2), (4, 2, 1), (1, 3, 3), (3, 1, 3), (3, 3, 1), (2, 2, 3), (2, 3, 
2) ,oa (3, 2, 2)A buesa ls izFke 6 la;ksx 8 ckj vk jgs 
gSa vkSj ’ks"k 6 la;ksx 16 ckj vk jgs gSaA izR;sd fo’ks"k 
la;ksx gsrq geus b"Vre ekunaM ewY;¨a d¢ lkFk ,d 
fo’ks"k vfHkdYiuk vFkok ju Øe dk o.kZu fd;k gSA

D;ksafd ijh{k.k dh ykxr] ifjorZuksa dh la[;k d¢ 
lekuqikrh gS blfy, 23 ?kVdh; ijh{k.k ykxr gsrq 
lHkh U;wure ifjorZu d¢ fy, ju vuqØeksa dh la[;k 

23 ?kVdh; ijh{k.k d¢ dqN U;wure ifjofrZr ju Øe 

D- Dt-

1 ( 1 , 2 , 4) 7 ab abc ac a (1) c bc b 4096 975.2381 0.6985342
2 ( 1 , 4 , 2 ) 7 (1) b bc c ac abc ab a 4096 975.2381 0.6985342
3 ( 2 , 1 , 4 ) 7 (1) c ac a ab abc bc b 4096 975.2381 0.6985342
4 ( 2 , 4 , 1 ) 7 (1) b ab a ac abc bc c 4096 975.2381 0.6985342
5 ( 4 , 1 , 2 ) 7 (1) a ac c bc abc ab b 4096 975.2381 0.6985342
6 ( 4 , 2 , 1 ) 7 (1) a ab b bc abc ac c 4096 975.2381 0.6985342
7 ( 1 , 3 , 3 ) 7 ac abc ab a (1) c bc b 4096 585.14286 0.6147882
8 ( 3 , 1 , 3 ) 7 (1) c ac a ab b bc abc 4096 585.14286 0.6147882
9 ( 3 , 3 , 1 ) 7 (1) a ab b bc c ac abc 4096 585.14286 0.6147882
10 ( 2 , 2 , 3 ) 7 (1) b bc abc ab a ac c 4096 1755.4286 0.8091067
11 ( 2 , 3 , 2 ) 7 ab b (1) c bc abc ac a 4096 1755.4286 0.8091067
12 ( 3 , 2 , 2 ) 7 b (1) a ac c bc abc ab 4096 1755.4286 0.8091067
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leku gS D;ksafd ifjorZuksa dh la[;k fu;r ¼vFkkZr 
7½ gSA ;|fi Ápyu dk ÁHkko fHkUu gksxk D;ksafd 
?kVd vuqlkj Lrj ifjorZu d¢ lHkh la;ksxksa gsrq 
Ápyu xq.kkad ewY; leku ugha gaSA ykxr ,oa Ápyu 
ÁHkko d¢ lkis{k ( 2 , 2 , 3 ) d¢ fofHkUu ?kVd vuqlkj 
Lrj ifjorZu la;ksx Ápyu ÁHkkoksa d¢ fy, vf/kd  
Áfrjks/kh gS D;ksafd Ápyu xq.kkad ewY; nks la;ksxksa d¢ 
vykok vf/kd gS bl Ádkj ifjorZu esa dfBu ?kVdksa 
ls fufgr ijh{k.kksa gsrq ?kVd vuqlkj Lrj okyk dksbZ 
Hkh ju Øe ifjofrZr gksrk gS D;kasfd ( 2 , 2 , 3 ) esa 
fofHkUu Øep;ksa dks ÁkFkfedrk nh tkrh gS vkSj 
mud¢ }kjk vPNs Ápyu Áfrjks/k miyC/k djokus d¢ 
vykok os U;wure ykxr ju Øe gSaA 

lanHkZ
HkkSfed] ,-] oxhZl] bZ-] tXxh] ,l- ,oa oxhZl] lh- 

¼2015½- QSDVksfj;y ,DlisjhesaaV~l fon fefuee 
psaysy bu ju flDoSalstA 

] ] 
243-255A

HkkSfed] ,-] oxhZl] bZ-] tXxh] ,l- ,oa oxhZl] lh- 
¼2017½- fefueyh psUTM ju flDoSUlst bu 
QSDVksfj;y ,DlisjhesaaV~lA 

 ] 
7444&7459A

HkkSfed] ,-] oxhZl] bZ-] tXxh] ,l- ,oa oxhZl] lh- ¼2020½- 
vkWu n tSujs’ku vkWQ QSDVksfj;y fMtkbUl 
fon fefuee ysoy psUTkstA 

A Mh-
vks-vkbZ- 10-1080@0361-918-2020-17202441

dksfj;k] ,- ,-] fxfjek] ih- ,oa VkVZ& ekVksZjy] ,Dl- 
¼2009½a- ,sDiSjheSUVs’ku vkMZj fon xqM izkiVhZt 
QkWj 2k eQSDVksfj;y fMtkbUlA 

] ] 743&754

dksfj;k] ,- ,-] fxfjek] ih- ,oa VkVZ& ekVksZjy] ,Dl- 
¼2012½- ,sDiSjheSUVs’ku vkMZj bu QSDVksfj;y 
fMtkbUl% U;w QkbafMaXlA 

 ] 1577&1591

dkWDl] Mh- vkj- ¼1951½- le flLVsesfVd ,DliSfjeSUVy 
fMtkbUlA ] ] 312&323A

ns fy;kWu] th-] fxfjek] ih- ,oa VkVZ& ekVksZjy] ,Dl- 
¼2005½- ,sDiSjheSUVs’ku vkMZj bu QSDVksfj;y 
fMtkbUl fon 8 vkSj 16 jUlA 

 ] 1297&313A

Mfdulu] ,- MCY;w- ¼1974½- le vkMZlZ fjDok;fjax 
, fefuee uEcj vkWQ QSDVj ysoy psUtst QkWj 
24 ,.M 25 esu bQSDV~l IykUlA 

] 31&37A

Mªsij] ,u- ,oa LVksueSu] Mh- ¼1968½- QSDVj psUtst ,.M 
yhfu;j VªSaM~l bu ,sV&ju Vw&ysoy QSDVksfj;y 
fMtkbUlA ]  301&311A

gkbyks] ,p- ¼2013½- dEiSfjtu veax ju vkMZj 
,YXksfjn~El QkWj flDoSfU’k;y QSDVksfj;y 
,DiSfjeSUV~lA 

  397&406A

vksizkbe] ih- lh-] iqjstk] oh- ,e- ,e- ,oa vkWyhfo;jk] 
,l- lh- Mh- ¼2017½- flLVseSfVd flDoSfUlax vkWQ 
QSDVksfj;y ,DliSjheSUV~l ,t ,u vkYVjusfVo 
Vw js.Me ,jjA   
2018&122A

iqjst+k] oh- ,e- ,l-] vksizkbe] ih- lh-] dksLVk] ,- 
,Q- ,oa eksjsYl] Mh- ¼2020½- ckbZ&vkWCtSfDVo 
eSFkseSfVdy ekWMy QkWj vkWiVhey flDoSfUlax 
vkWQ Vw ysoy QSDVksfj;y fMtkbUlA 

 
 712&727A

oxhZl] bZ-] HkkSfed] ,-] tXxh] ,l-] oxhZl] lh- ,oa 
dkSj] lh- ¼2017½- vkWu tSusjs’ku vkWQ dkLV 
bQSfDVo jsLikWUl ljQsl fMtkbUlA 

  37&45A

oxhZl] bZ-] HkkSfed] ,-] tXxh] ,l-] oxhZl] lh- ,oa 
yky] ,l- ¼2019½- vkWu n daLVªD’ku vkWQ 
jSLikWUl fMtkbUl fon fufuee ysoy psUtstA 

  293&303A
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i'kqvksa esa xSj&jSf[kd fefJr çHkko e‚My dk mi;ksx djds o`f) 
ekinaMksa dk vuqeku vkSj fLFkj çHkko e‚My ds lkFk rqyuk

iadt nkl] Hkkjrh] dkSLro vkfnR;] ,oa ve`r dqekj i‚y
Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] uÃ fnYyh&110012

lkj
tkuojks esa o`f) e‚MÇyx ,d tfVy çfØ;k gS] 

D;ksafd blesa tSfod O;k[;k d¢ lkFk dqN ekinaMksa 
d¢ lkFk vuqnSè;Z eki dk o.kZu djus dh vko';drk 
gksrh gSA vuqnSè;Z vkadM+ksa esa] le; ¼vk;q½ d¢ lkFk 
çs{k.kksa dk çlj.k c<+ ldrk gS] vkSj fdlh O;f"V ij 
ckj&ckj eki esa lglac) ik;k tkrk gSaA vkadM+ksa dh 
xSj&Lora=rk dÃ lkaf[;dh; çfØ;kvksa esa varÆufgr 
,d egRoiw.kZ èkkj.kk dk mYya?ku djrh gS vkSj 
vfèkdka'k ikjaifjd xSj&jSf[kd fLFkj çHkko e‚My 
esa bls vuns[kk dj fn;k tkrk gSA xSj&jSf[kd 
fefJr çHkko e‚My ¼NLMM½ dk mi;ksx djd¢ 
bl leL;k dk lekèkku fd;k tk ldrk gSA bldh 
ifjorZuh; lgçlj.k lajpuk vkSj vlarqfyr vkadM+ksa 
dks lek;ksftr djus dh {kerk d¢ dkj.k] vuqnSè;Z 
vkadM+ksa] tSls fd o`f) d¢ fy, fefJr çHkko e‚My 
us yksdfç;rk vÆtr dh gSA bl vè;;u esa cdjh 
d¢ otu d¢ vkadM+ksa dk mi;ksx fd;k x;k gS vkSj 
o‚u&cVZykUQh fefJr e‚My dks fodflr djus dk 
ç;kl fd;k x;k gSA bu vkadM+ksa d¢ fy, y‚ftfLVd] 
xksEiV~t+Z vkSj o‚u&cVZykUQ+h fQDLM vkSj fefJr 
e‚My dks Hkh mi;qä fd;k x;k gSA e‚Myksa dh 
rqyuk d¢ fy, oxZ ekè; =qfV ¼MSE½ vkSj oxZ ewy 
ekè; =qfV ¼RMSE½ dh x.kuk dh xÃ gSA lcls 
vPNs mi;qä e‚My d¢ ekinaMksa d¢ lkFk&lkFk mudh 
lacafèkr ekud =qfV dk vuqeku yxk;k x;k gSA 
bl vè;;u esa ;g ik;k x;k gS fd cdjh d¢ otu 
vkadM+ksa d¢ fy, y‚ftfLVd fefJr çHkko e‚My lcls 
vPNk gS vkSj bl e‚My }kjk dh x;h Hkfo";ok.kh 
Hkh csgrj gSA

 NLMM] vuqnSè;Z vkadM+ksa] ;k–fPNd 
lgla;kstd] MSE, RMSE

ifjp;
i'kq ijh{k.k esa] mRiknd vkSj miHkksäk nksuksa d¢ 

fy, fuos'k ykxr vkSj ykHk d¢ fy, ,d tkuoj 
dh o`f) nj esa fHkUurk egRoiw.kZ gSA o`f) oa'kkuqxr 
vkSj i;kZoj.kh; çHkkoksa dk la;kstu gS ftls 'kjhj d¢ 
vkdkj esa le; d¢ lkFk c<+ksrjh d¢ :i esa ifjHkkf"kr 
fd;k tkrk gSA cz‚Mh ¼1995½ d¢ vuqlkj o`f)] ,d 
vis{kk—r vifjorZuh; çfØ;k gSA 'kjhj d¢ fdlh i{k 
esa tks ifjorZu gksrk gS] mls o`f) dgrs gSA bl çdkj 
ls o`f)] 'kjhj d¢ fofHkUu vaxks d¢ vkdkj esa ifjorZu 
d¢ lkFk&lkFk 'kjhj dh yEckÃ] pkSM+kÃ] ÅapkÃ o Hkkj 
dks O;ä djrk gSA tkuojksa esa o`f) ,d egRoiw.kZ 
vè;;u gS] D;ksafd ;g mRiknu d¢ fofHkUu :iksa] 
tSls nwèk] ekal vkfn dks çHkkfor djrk gSA 'kjhj d¢ 
otu vkSj mez d¢ chp lacaèk dk vè;;u] fo'ks"k :i 
ls ekal iSnk djus okys tkuojksa tSls cdjh] lqvj] 
HksM+ vkfn d¢ fy, egRoiw.kZ gSA i'kq o`f) vkadM+ksa esa 
vfèkdrj fLFkj çHkko e‚My dk mi;ksx fd;k tkrk 
gS] ysfdu bu e‚Myksa esa dqN =qfV;k¡ gSa] tSls fd 
fofHkUu tkuojksa d¢ 'kjhj d¢ Hkkj dks ekius dh rqyuk 
esa ,d gh tkuoj d¢ 'kjhj ls otu dks ckj&ckj 
ekius esa vfèkd lacaèk gksus dh laHkkouk gS] vkSj ,d 
tkuoj d¢ Hkkj dks vfèkd varjky esa ekius dh rqyuk 
esa de varjky esa ekius ij esa vfèkd lglac) gksus 
dh laHkkouk gksrh gS ¼fyVy bR;kfn] 2000½A vuqnSè;Z 
o`f) vkadM+ksa esa] fdlh O;f"V esa Hkhrjh vkSj varoZrÊ 
fHkUurk ik;h tkrh gSA O;f"V d¢ chp ifjorZu'khyrk 
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dks fLFkj çHkko e‚My lfEefyr ugÈ djrk gS ¼Øsx 
vkSj Ç'kd¢y] 2001½A vuqnSè;Z vkadM+ksa esa] le; esa 
o`f) ¼vk;q½ d¢ lkFk çs{k.kksa d¢ fopj.k d¢ chp lacaèk 
gksrk gSA ;g dÃ lkaf[;dh; rduhdksa dks çHkkfor 
djrk gSA NLMM e‚My ikjaifjd xSj&js[kh; fLFkj 
çHkko e‚My dh bu lHkh dfe;ksa dk lekèkku djrk 
gS] ftlesa ,d ;k–fPNd miknku 'kkfey gSA okax 
vkSj t+qbMgksQ+ ¼2004½ us if{k;ksa d¢ chp fHkUurk vkSj 
fo"ke fopj.k d¢ fy, fefJr xksEiV~t+Z o`f) e‚My 
dk mi;ksx fd;kA Ç'kd¢y bR;kfn ¼2005½ us cr[k 
o`f) d¢ vè;;u d¢ fy, oSdfYid xSj&jSf[kd fefJr 
çHkko e‚My dk mi;ksx fd;kA ÃMqju bR;kfn¼2008½ 
us xSj&js[kh; o`f) e‚My fuèkkZfjr djus d¢ fy, 
fujis{k U;wuu vuqikr ¼ARR½ tSls u, –f"Vdks.k 
çLrqr fd,A Çlg bR;kfn ¼2009½ us cdjh ij o`f) 
oØ d¢ vkuqoaf'kd çkpyksa d¢ lkaf[;dh; xq.kksa dk 
vè;;u fd;kA Qw bR;kfn ¼2013½ us nf{k.k&eè; 
phu esa phuh nsonkj ¼dÇu?kfe;k ysafl;ksysVk½ d¢ 
isM+ksa d¢ fy, xSj&jSf[kd fefJr&çHkko okys Økmu 
foM~Fk e‚My dk mi;ksx fd;kA bl 'kksèk i= 
dk mís'; cdjh dh o`f) ço`fr dk o.kZu djus 
d¢ fy, xSj&js[kh; fefJr fodkl e‚My mi;ksx 
dj fLFkj çHkko e‚My d¢ lkFk xSj&js[kh; fefJr  
çHkko fodkl e‚My dh rqyuk djuk gSA

i¼fr
o"kZ 2005 esa Hkk-—-vuq-i-& d¢aæh; cdjh vuqlaèkku 

laLFkku] e[knwe] mÙkj çns'k d¢ cdjh QkeZ ls 142 
cdfj;ksa d¢ 'kjhj d¢ otu esa o`f) ¼fdyksxzke½ d¢ 
vkadM+ksa dks ,d= fd;k x;kA cdjh d¢ 'kjhj d¢ 
otu d¢ vkadM+s fuEufyf[kr :i esa fy, x, Fks% 

W1% igys eghus esa 'kjhj dk otu] W2% nwljs 
eghus esa 'kjhj dk otu] W3% rhljs eghus esa 'kjhj 
dk otu] W4% pkSFks eghus esa 'kjhj dk otu] W5% 
5osa eghus esa 'kjhj dk otu] W6% 6osa eghus esa 'kjhj 
dk otu] W7% 7osa eghus esa 'kjhj dk otu] W8% 
8osa eghus esa 'kjhj dk otu] W9% 9osa eghus esa 'kjhj 
dk otu] W10% 10osa eghus esa 'kjhj dk otu] W11% 

11osa eghus esa 'kjhj dk otu vkSj W12% 12osa eghus 
esa 'kjhj dk otuA

bl vè;;u d¢ fy, 3 xSj&js[kh; o`f) e‚My 
¼xksEiV~tZ] y‚ftfLVd e‚My vkSj o‚u&cVZykUQh½ 
fy, x,A cdjh d¢ 'kjhj d¢ otu esa o`f) ekinaMksa 
dk vuqeku yxkus d¢ fy, xSj&js[kh; fLFkj çHkko 
e‚My dks fy;k x;k vkSj fQj ,d ;k–fPNd Qyu 
vFkkZr vkSlr ekè; ls ;k–fPNd fopyu dks fLFkj 
çHkko e‚My dks fefJr çHkko e‚My esa cnyus d¢ 
fy, lfEefyr fd;k x;kA fQj uoxfBr fefJr 
çHkko e‚My ls ekinaMksa dk vuqeku yxk;k x;kA

mnkgj.k d¢ fy, xksEiV~t+Z e‚My esa] dqVuj 
bR;kfn ¼1996½ }kjk çLrkfor ,d fLFkj çHkko 
xksEiV~t+Z o`f) Qyu bl çdkj gS

tgka Wm ,d gh lewg d¢ lHkh O;f"V;ksa dk 
vkSlr ifjiDo ¼mature½ BW gSA b ifjiDo nj gSA 
t* fnuksa dh la[;k] ftl ij o`f) nj vfèkdre FkhA 
eit O;f"V i dk t vk;q ij vof'k"V BW gSA eit 
dks] ftls leku :i ls forfjr ekuk tkrk gS vkSj 
ftldk vkSlr 'kwU; vkSj çlj.k fLFkj gSA Wit O;f"V 
i dk t vk;q ij visf{kr BW gSA

e‚My esa ,d ;k–fPNd Qyu ui lfEefyr 
fd;k x;k gSA ;k–fPNd Qyu vius thuksVkbi Wm 
d¢ vkSlr ifjiDo BW ls vof'k"V d¢ ifjiDo BW 
dk ;k–fPNd fopyu gSA vc fefJr çHkko e‚My 
dks bl çdkj Hkh fy[kk tk ldrk gS 

tgka ] tSls fd ;k–fPNd çHkko ui dks 
 ls xq.kk fd;k tkrk gS vkSj fefJr 

çHkko o`f) e‚My dk ekè;] fopj.k vkSj lgçlj.k 
bl çdkj gS%    

blh rjg fefJr çHkko y‚ftfLVd e‚My bl 
çdkj gS 

 	 ---2
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e‚My d¢ fpUg mijksä e‚My esa ifjHkkf"kr gSaA

fefJr çHkko o‚u&cVZykUQh e‚My dk la'kksfèkr 
:i bl çdkj gS

 	 ---3

B lekdyu Qyu gS

orZeku vè;;u esa] SAS l‚¶Vos;j iSd¢t 9-2 dk 
mi;ksx djd¢ ysosucxZ&ekDokZMZ fofèk }kjk ekinaMksa 
dk vkdyu fd;k x;k gSA

loksZÙke mi;qä e‚My d¢ p;u d¢ fy, 
fuEufyf[kr ekunaM dk mi;ksx fd;k x;k gS%

i½ 	 ---4

tgka p: mi;ksx fd, x, ekinaMksa dh la[;k] 
N% tkuojksa dh la[;k gS] tj: jth tkuoj d¢ otu dh 
la[;kA

ii-	 çfr'kr iwoZ&lwpuk =qfV 

	 ---5

iii-	 vkSlr fujis{k =qfV 

	 ---6

e‚My fQÇVx ekunaM% vè;;u d¢ ifj.kkeksa dh 
rqyuk fuEufyf[kr ekunaMksa ls dh x;h%

a.  AIC ¼,dkbd lwpuk ekunaM½

 	 ---7

tgka LP çkpy okys e‚My d¢ fy, laHkkO;rk 
¼likelihood½ Qyu gSA

b. BIC ¼cs;sfl;u lwpuk ekunaM½%

	 ---8

tgk¡ n% çfrn'kZ vkdkj] Lp% e‚My dh vfèkdre 

Long-liklihood] vkSj p% e‚My esa ekinaMksa dh la[;k 
gSA 

fLFkj vkSj fefJr çHkko ekWMy dh lVhdrk
okLrfod fLFkfr esa] ikjaifjd lkaf[;dh; 

ewY;kadu d¢ vk¡dM+s tSls fd oxZekè; =qfV ¼MSE½] 
oxZewy ekè; =qfV ¼RMSE½ vkfnA budk mi;ksx 
iwokZuqeku ifj.kkeksa dk ewY;kadu vkSj rqyuk djus 
d¢ fy, fd;k tkrk gSA bl vè;;u esa MkbcksYM 
ekfj;kuks ijh{k.k dk ç;ksx fd;k x;k gSA MkbcksYM 
ekfj;kuks ijh{k.k ¼Mkbc‚YM vkSj ekfj;kuks] 1995½ 
fuEufyf[kr vkadM+ksa dk mi;ksx djrk gS%

	 ---9

 gkfu Qyu ¼Loss 
Function½ d¢ chp vkSlr nwjh]  ;g  d¢ 
vuarLi'kÊ fopj.k dk ,d lqlaxr vkdyd gSA

e‚My mi;qärk dh tk¡p d¢ fy, vof'k"Vksa 
dk fooj.k fo'ys"k.k egRoiw.kZ gSA vof'k"Vksa 
dh çlkekU;rk dk ijh{k.k 'kkfijks&foYd VsLV] 
,aMjlu&MkÉyx VsLV vkSj dksyeksxksjkso&fLejukso 
vkfn VsLV dh enn ls fd;k tkrk gSA

 bl fo'ys"k.k d¢ fy, 142 
cdfj;ksa ¼71 uj vkSj 71 eknkvksa½ ls dqy 1704 
'kjhj d¢ otu dk voyksdu fd;k x;kA xksEiV~t+Z] 
y‚ftfLVd vkSj o‚u&cVZykUQ+h e‚My cdfj;ksa ¼uj 
vkSj eknk nksuksa½ d¢ 'kjhj d¢ otu d¢ MsVklsV esa 
mi;ksx fd, x,A SAS l‚¶Vos;j ¼ SAS, Institute, 
1999½ dh NL Mixed rduhd dk mi;ksx djrs gq, 
,d gh MsVklsV dks fefJr vkSj fLFkj çHkko e‚My 
nksuksa d¢ fy, mi;ksx fd;k x;k gSA

 çkjafHkd vuqekuksa dk irk 
yxkus d¢ fy, jSf[kddj.k rduhdksa dk mi;ksx 
fd;k tkrk gSA o`f) oØ ekinaMksa d¢ çkjafHkd vuqeku 
eku rkfydk la[;k 1 esa fn, x, gSaA
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ekinaMksa dk çkjafHkd eku

1 1

17 17

 22-74 35-23

1-5 1-5

MSE vkSj RMSE tSls 
e‚My mi;ksx ekunaM dh x.kuk rhuksa e‚Myksa d¢ 
fy, dh x;hA mud¢ eku rkfydk 2 vkSj 3 esa fn, 
x, gSaA

eknk cdfj;ksa d¢ fy, e‚My fQÇVx ekunaM

,e,lbZ (MSE) 5-344 4-270 6-270 1-190 29-637 26-745

vkj,e,lbZ (RMSE) 2-312 2-066 2-500 1-091 5-444 5-171

uj cdfj;ksa d¢ fy, e‚My fQÇVx ekunaM

,e,lbZ (MSE) 6-647 5-595 7-676 1-756 22-132 21-679

vkj,e,lbZ (RMSE) 2-578 2-365 2-772 1-313 4-704 4-656

eknk cdfj;ksa d¢ fy, e‚My fQÇVx ekunaM

-2y‚x laHkkO;rk  
(-2 Log Likelihood)

5475-6 3496-9 3925-3 2873-9 6596-0 4648-7

,vkbZlh (AIC) 5483-6 3504-9 3933-3 2881-9 6604-0 4656-7

,vkbZlhlh AICC 5483-7 3505-0 3933-3 2882-0 6604-0 4656-8

chvkbZlh (BIC) 5502-6 3514-0 3952-2 2891-0 6622-9 4665-8

rkfydkvksa d¢ vkèkkj ij ;g ik;k x;k gS fd 
fefJr çHkko e‚My çR;sd o`f) e‚My d¢ fy, loksZÙke 
gSaA ;g Hkh ik;k x;k fd vU; nks e‚Myksa ¼xksEiV~t+Z 
vkSj o‚u&cVZykUQ+h½ dh rqyuk esa y‚ftfLVd e‚My 
esa MSE vkSj RMSE de gSA fefJr çHkko okys 
y‚ftfLVd e‚My esa mPpre ifj'kq)rk ik;h x;hA 
mi;qä e‚My d¢ çn'kZu d¢ ewY;kadu d¢ fy, 
xksEiV~tZ] y‚ftfLVd vkSj o‚u&cVZykUQh e‚My 
dk mi;ksx dj vkadM+ksa dh x.kuk dh x;h gSA 
2y‚x laHkkO;rk] ,vkÃlh ¼,dkbd lwpuk ekunaM½] 
chvkÃlh ¼cs;sfl;u lwpuk ekunaM½ vkSj ck;sfl;u 
lwpuk ekunaM ¼chvkÃlh½ dks rkfydk 4 vkSj rkfydk 
5 esa la{ksfir fd;k x;k gSaA



60

Hkk-Ñ-vuq-i-&Hkkjrh; Ñf"k lkaf[;dh vuqlaèkku laLFkku

uj cdfj;ksa d¢ fy, e‚My fQÇVx ekunaM

-2y‚x laHkkO;rk  
(-2 Log Likelihood)

4371-0 3965-5 4094-6 3158-7 4985-3 4984-8

,vkbZlh (AIC) 4381-0 3973-5 4102-6 3166-7 4993-3 4992-8

,vkbZlhlh AICC 4381-1 3973-6 4102-7 3166-7 4993-4 4992-8

chvkbZlh (BIC) 4404-7 3982-6 4121-5 3175-7 5012-3 5001-8

y‚ftfLVd e‚My esa ekud =qfV d¢ lkFk çkpy vkdy

7-857 0-067 7-815 0-148 7-028 0-056 7-015 0-115

41-793 0-353 41-633 0-776 49-925 0-397 49-763 0-865

6-265 0-305 1-297 0-066 7-665 0-374 1-855 0-094

& & 40-681 7-007 & & 50-062 8-684

fefJr çHkko e‚My d¢ mi;qä vkadM+s eku 
lacafèkr fLFkj çHkko e‚My dh rqyuk esa de FksA 
bu d¢ vkèkkj ij ;g fu"d"kZ fudkyk x;k fd 
fefJr çHkko e‚My] fLFkj çHkko e‚My dh rqyuk esa 
vkadM+ksa esa csgrj rjhd¢ ls mi;qä gksrs gSaA xksEiV~t+Z 
vkSj o‚u&cVZykUQ+h e‚My dh rqyuk esa y‚ftfLVd 
e‚My lHkh vkadM+ksa d¢ fy, lcls mi;qä ik;k x;kA

çkpy vkdy
e‚My mi;ksx ekunaM vkSj mi;qä vkadM+ksa d¢ 

vkèkkj ij ;g fu"d"kZ fudkyk tk ldrk gS fd fn, 
x, vkadM+ksa d¢ mi;ksx d¢ fy, y‚ftfLVd e‚My 
lcls mi;qä FkkA blfy, y‚ftfLVd e‚My dk 
mi;ksx djd¢ fLFkj vkSj fefJr çHkko e‚My d¢ çkIr 
o`f) ekinaMksa d¢ vkdy dks rkfydk 6 esa la{ksfir 
fd;k x;k gSaA

;g ik;k x;k gS fd nksuksa e‚Myksa d¢ fy, 

ifjiDo 'kjhj d¢ otu ¼MCY;w,e½ vkSj ifjiDork 
nj ¼ch½ d¢ vuqeku leku gSa D;ksafd visf{kr vkSlr 
leku gSaA y‚ftfLVd xzksFk e‚My d¢ fefJr çHkko 
vkSj fLFkj çHkko e‚My esa eknk cdfj;ksa dk vkSlr 
vuqekfur ,flEIVksfVd 'kjhj dk otu ¼Wm½ 41-63 
fdyksxzke vkSj 41-79 fdyksxzke Øe'k% ik;k x;kA 
uj vkadM+ksa d¢ ekeys esa] fefJr çHkko e‚My esa 'kjhj 
dk otu 49-76 fdyksxzke vkSj fLFkj çHkko e‚My 
esa 49-92 fdyksxzke ik;k x;kA bl ls ;g fu"d"kZ 
fudkyk tk ldrk gS fd uj dk ifjiDo 'kjhj dk 
otu ¼Wm½ eknk dh rqyuk esa vfèkd gSA eknk d¢ 
fy, vkSlr vuqekfur vfèkdre o`f) nj ¼ch½ 7-8579 
± 0-0676 eghus ¼fLFkj çHkko e‚My½ vkSj 7-8152 ± 
0-1484 eghus ¼fefJr çHkko e‚My½ gS] tcfd uj 
cdfj;ksa esa ;g 7-0282 ± 0-0564 eghus ¼fLFkj çHkko 
e‚My½ vkSj 7-0155 ± 0-1152 eghus ¼fefJr çHkko 
e‚My½ gSaA blls irk pyrk gS fd eknkvksa dh 
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ifjiDork nj mPp gksrh gSA mi;ksx fd, x, e‚My 
¼fLFkj vkSj fefJr çHkko e‚My½ dh lVhdrk dk 
ewY;kadu uj vkSj eknk nksuksa d¢ fy, lcls vPNk 
e‚My [kkstus d¢ fy, fd;k tkrk gSA bl vè;;u 
esa ¼vkj l‚¶Vos;j d¢ iwokZuqeku iSd¢t½ MkbcksYM 
ekfj;kuks ijh{k.k dk mi;ksx fLFkj vkSj fefJr çHkko 
e‚My nksuksa dh lVhdrk dk irk yxkus d¢ fy, 
fd;k x;k gSA ijh{k.k d¢ foLr`r ifj.kke rkfydk 7 
esa fn, x, gSaA

cdjh MsVk d¢ fy, Mkbc‚YM ekfj;kuks 
VsLV d¢ ifj.kke

DM p DM p

3-160 0-004 3-812 0-001

;g irk yxk;k x;k gS fd fefJr çHkko e‚My 
fLFkj çHkko e‚My ls csgrj çn'kZu dj jgk gSA 
fefJr çHkko e‚My }kjk fd;s x, 'kjhj d¢ otu 
d¢ vkdy okLrfod 'kjhj d¢ otu d¢ djhc ik, 
x,A mijksä ifj.kkeksa d¢ vkèkkj ij ;g fu"d"kZ 
fudkyk tk ldrk gS fd fefJr çHkko y‚ftfLVd 
e‚My bl çdkj d¢ 'kjhj d¢ otu vkadM+ksa d¢ fy, 
csgrj gSA orZeku vè;;u esa] 'kkfijks&foYd ijh{k.k 
¼'kkfijks vkSj foYd] 1965½ dk mi;ksx eknk vkSj uj 

nksuksa d¢ 'kjhj d¢ otu vkadM+ksa esa fLFkj vkSj fefJr 
y‚ftfLVd e‚My dh lkekU;rk dh tk¡p d¢ fy, 
fd;k x;k gSA ijh{k.k d¢ lkjkaf'kr ifj.kke rkfydk 
8 esa fn, x, gSaA

;g ik;k x;k fd uj vkSj eknk esa fLFkj vkSj 
fefJr çHkko e‚My d¢ fy, p dk eku -05 ls vfèkd 
gSA ifj.kke Li"V :i ls n'kkZrk gS fd nksuksa e‚My 
çlkekU;rk dh èkkj.kk dks iwjk djrs gSaA blfy, 
vkadM+ksa d¢ fy, mi;qä fLFkj vkSj fefJr çHkko 
y‚ftfLVd e‚My ekU; gSA	

fu"d"kZ%
vc ge ;g fu"d"kZ fudky ldrs gSa fd fefJr 

çHkko okys e‚My tkuoj] tSls fd cdjh d¢ fy, 
csgrj gSaA cdjh vkadM+ksa esa y‚ftfLVd e‚My mi;qä 
ik;k x;kA fefJr y‚ftfLVd e‚My dh lVhdrk 
i'kq esa fLFkj çHkko e‚My dh rqyuk esa vfèkd gksrh 
gSA lkekU; rkSj ij] ;g ik;k x;k gS fd tgka 
rd 'kjhj d¢ otu dh e‚MÇyx dk lacaèk gS] ujksa 
dh rqyuk esa eknkvksa esa lVhdrk vfèkd gSA e‚My 
mi;qärk d¢ fy, 'kkfijks foYd ijh{k.k dk mi;ksx 
djd¢ mi;ksx fd, x, e‚Myksa d¢ vof'k"Vksa dh tkap 
dh xÃA ;g ik;k x;k gS fd lHkh ekeyksa esa vof'k"V 
vo'ks"k lkekU; :i ls forfjr gSaA

cdjh MsVk d¢ fy, 'kkfijks VsLV dk ifj.kkeA

Test value 

(W)

p value Test value 

(W)

p value Test value 

(W)

p value Test value 

(W)

p value

0-935 0-446 0-963 0-825 0-915 0-247 0-880 0-089
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lanHkZ
cz‚Mh] ,l- ¼1995½-  
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Mhc‚YM] ,Q- ,Dl- ,oa efj;uks] vkj- ¼1995½- 
 tuZy v‚Q+ fct+usl 

,aM bduksfed LVsfVfLVDl] 13% 253&265

vkÃnqjku] Ã-] dqlqd] ,e-] dkjdql] d¢- ,oa vkst+Msfej] 
Vh- ¼2008½- 

 
tuZy v‚Q+ ,fuey ,aM osVjujh ,Mokalst 7¼7½% 
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Qq] fy;kax] lqu] ,p-] 'kekZ] ih- vkj- ,oa ys] okÃ- 
¼2013½- 

 QkjsLV bdksy‚th ,aM eSustesaV 
302% 210&220

dqVusj] ,e- ,p-] ukprlse ,oa okLljeSu ¼1996½- 
 4 

,fM'ku] fjpMZ Mh bjfou bad f'kdkxks 

fyVy] vkj- lh-] isaMjxlr] ts- ,oa uVjktu] 
vkj- ¼2000½- 

 LVsfVfLVDl bu 
esfMflu] 19% 1793&1819

,l,,l bafLVVîwV ¼1999½- 
 ¼8-2½] ,l,,l bafLVVîwV bad d¢jh 

,Wulh 

lfpud¢y] ,s- ih-] vMksyk] vks- ,oa vkbaLVhu] ,e- 
bZ- ¼2005½-

] 
iksYVªh lkbal] 84 ¼2½% 256&264

'ksfijks] ,l- ,l- ,oa foYDl] ,e- ch- ¼1965½- 

 ck;ksesfVªdk 52¼3½% 591&611

Çlg] ,u- ,e- ¼2009½- 
 

vuifCy'M Fkhfll vkÃ,vkjvkÃ 

okax] tsM- ,oa t+qbMksQ] ,e- ts- ¼2004½- 

 iksYVªh lkbal] 83¼6½%847&852-

foKku esa bruh foHkwfr ('kfDr) gS]
fd og dky ds fpUgksa dks Hkh feVk nsA

&çsepan



63

lkaf[;dh&foe'kZ % 2021

LekVZ [ksrh esa bUVjusV vkWQ fFkaXl dk mi;ksx
liuk fuxe1] v{k; èkhjt2] lafprk ukgk1] eks- v'kjkQqy gd1] lkSesu iky1 ,oa eèkq1 

1Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] uÃ fnYyh&110012
2Hkk-—-vuq-i-&Hkkjrh; e`nk ,oa ty lja{k.k laLFkku] nsgjknwu&248195

ifjp;
[ksrh us fiNys n'kdksa esa dÃ rduhdh 

ifjorZu ns[ks gSa] tks vfèkd vkS|ksxh—r vkSj 
çkS|ksfxdh&lapkfyr gks x, gSaA fofHkUu LekVZ —f"k 
midj.kksa dk mi;ksx djd¢] fdlkuksa us i'kqèku vkSj 
Qly mxkus dh çfØ;k ij csgrj fu;a=.k çkIr 
fd;k gS] ftlls ;g vfèkd vuqekfur gks x;k gS 
vkSj bldh n{krk esa lqèkkj gqvk gSA nwljh vksj] 
LekVZ [ksrh dk mi;ksx T;knkrj —f"k esa vkÃvksVh 
¼Internet of Things½ lekèkkuksa d¢ vuqç;ksx dks n'kkZus 
d¢ fy, fd;k tkrk gSA i;kZoj.k vkSj e'khu ,d= 
djus d¢ fy, vkÃvksVh laosnd ¼Sensor½ dk mi;ksx 
djd¢] fdlku lwfpr fu.kZ; ys ldrs gSa] vkSj vius 
dke d¢ gj igyw esa lqèkkj dj ldrs gSaA i'kqèku 
ls ysdj Qly dh [ksrh rd] xq.koÙkk vkSj ek=k 
d¢ ekeys esa Hkkstu dh c<+rh ekax us —f"k {ks= esa 
vkS|ksxhdj.k vkSj xgurk dh vko';drk dks c<+k 
fn;k gSA vkÃvksVh ,d vR;fèkd vk'kktud rduhd 
gS tks —f"k {ks= d¢ vkèkqfudhdj.k d¢ fy, dÃ uohu 
lekèkku çLrqr dj jgh gSA —f"k d¢ fofHkUu {ks=ksa 
ij è;ku nsus d¢ fy, vkÃvksVh dk mi;ksx djd¢ 
lekèkku vkSj mRikn nsus d¢ fy, vuqlaèkku laLFkku 
vkSj oSKkfud lewg yxkrkj dke dj jgs gSaA

LekVZ [ksrh dks viukus ls [ksrh esa csgrj 
rduhdksa dk mi;ksx] mRikndrk esa lqèkkj djrk gS 
D;ksafd blesa fuxZr ¼Outputs½ dks vfèkdre djus 
vkSj viO;; dks de djus ij è;ku fn;k tkrk gSA 
LekVZ [ksrh ,d —f"k çcaèku voèkkj.kk dks lanÆHkr 
djrh gS tks —f"k mRiknksa dh xq.koÙkk vkSj ek=k 

c<+kus d¢ mís'; ls vkèkqfud rduhd dk mi;ksx 
djrh gSA bl –f"Vdks.k esa baVjusV v‚Q ÇFkXl] 
vkadM+s çcaèku] e`nk Ld¢Çux] lkFk gh vU; LekVZ 
çkS|ksfxfd;ksa d¢ chp Geo Positioning System ¼GPS½ 
dk mi;ksx tSls igyw lfEefyr gSaA vkÃvksVh dk 
iwjk uke baVjusV v‚Q ÇFkXl gSaA baVjusV v‚Q ÇFkXl 
d¢ tfj, dÃ çdkj dh çkS|ksfxfd;ksa vkSj midj.
kksa dks ,d lkFk tksM+k tk ldrk gSA baVjusV v‚Q 
ÇFkXl usVoÉdx dk fodkl] cM+h lQyrk gSA ,d 
iw.kZ vkÃvksVh flLVe pkj vyx&vyx ?kVdksa dks 
,dh—r dj dk;Z djrk gSA ;s ?kVd lsalj ;k 
midj.k] dusfDVfoVh] MsVk çkslsÇlx vkSj ;wtj 
baVjQsl gSaA lcls igys] lsalj ;k fMokbl vius 
okrkoj.k ls vkadM+s ,df=r djrk gSaA ftld¢ ckn 
mu vkadM+ksa dks DykmM ¼baVjusV&vkèkkfjr çfØ;k½ 
ij Hkstk tkrk gSA ogÈ lsalj lsyqyj] lSVsykbV] 
okÃQkÃ] CywVwFk] tSlh oLrqvksa d¢ ekè;e ls viuk 
MsVk DykmM dks Hkstrk gSA ,d ckj tc vkadM+s 
DykmM ij tkrs gSa] rks l‚¶Vos;j ml ij dqN çdkj 
dh çkslsÇlx djrk gSA ftld¢ ckn vkidks tkudkjh 
Hksth tkrh gSA 

1- Ñf"k esa vkbZvksVh dk vuqç;ksx

vkÃvksVh —f"k lekèkkuksa esa dÃ fuxjkuh] fu;a=.k 
vkSj VªSÇdx vuqç;ksx 'kkfey gSa tks gok dh fuxjkuh] 
rkieku dh fuxjkuh] ueh dh fuxjkuh] feêh dh 
fuxjkuh] ikuh dh fuxjkuh] fu"kspu] dhV fu;a=.k] 
jks'kuh fu;a=.k vkSj LFkku VªSÇdx tSls dÃ çdkj d¢ 
pj dks ekirk gSA



64

Hkk-Ñ-vuq-i-&Hkkjrh; Ñf"k lkaf[;dh vuqlaèkku laLFkku

i-	  laHkor% lcls yksdfç; 
LekVZ —f"k xStsV ¼Gazette½ ekSle LVs'ku gSa] tks 
fofHkUu LekVZ [ksrh lsaljksa dks feykrs gSaA iwjs {ks= 
esa fLFkr] os i;kZoj.k ls fofHkUu vkadM+s ,d= 
djrs gSa vkSj bls DykmM ij Hkstrs gSaA çnku 
fd, x, eki dk mi;ksx tyok;q ifjfLFkfr;ksa 
dks eSi ¼Map½ djus] mi;qä Qlyksa dk p;u 
djus vkSj mudh {kerk esa lqèkkj d¢ fy, vko';d 
mik; djus d¢ fy, fd;k tk ldrk gSA bl 
mi&Mksesu ¼Sub-domain½ dk mís'; gok dh 
fLFkfr dk ewY;kadu vkSj fuèkkZj.k djuk gS rkfd 
bls gkfudkjd çHkkoksa ls jksdk tk ld¢A ç.kkyh 
¼System½ esa ,d rkieku vkSj vkæZrk lsalj gksrk 
gS tks ft+xch uked lapkj rduhd }kjk leÆFkr 
gksrk gS vkSj lkSj iSuyksa }kjk lapkfyr gksrk gSA

ii-	 xzhugkml ¼Green House½ Lopkyu% vkerkSj ij] 
fdlku xzhugkml i;kZoj.k dks fu;af=r djus 
d¢ fy, gLrpkfyr gLr{ksi dk mi;ksx djrs 
gSaA vkÃvksVh lsalj dk mi;ksx mUgsa xzhugkml 
fLFkfr;ksa tSls çdk'k] rkieku] feêh dh fLFkfr vkSj 
vkæZrk ij lVhd okLrfod le; dh tkudkjh 
çkIr djus esa l{ke cukrk gSA i;kZoj.kh; 
MsVk lksÉlx ¼Environmental Data Sourcing½ d¢ 
vykok] ekSle LVs'ku ¼Station½ }kjk fn, x, 
ekinaMksa ls esy [kkus d¢ fy, Lopkfyr :i ls 
fLFkfr;ksa dks lek;ksftr dj ldrs gSaA fo'ks"k 
:i ls] xzhugkml v‚Vkses'ku flLVe ¼Green 
House Automation System½ ,d leku fl)kar 

dk mi;ksx djrs gSaA

iii-  Qly dh 
fuxjkuh dh rjg gh] vkÃvksVh —f"k lsalj gSa 
tks tkuojksa d¢ LokLF; vkSj y‚x çn'kZu dh 
fuxjkuh d¢ fy, ,d [ksr esa layXu fd, tk 
ldrs gSaA i'kqèku VªSÇdx vkSj fuxjkuh LV‚d 
LokLF;] HkykÃ vkSj HkkSfrd LFkku ij MsVk 
,d= djus esa enn djrh gSA Qly dks pksjh 
vkSj taxyh geyksa ls cpkus d¢ fy, fofHkUu 
fuxjkuh midj.kksa vkSj lsalj dks [ksr esa rSukr 
fd;k x;k gSA bld¢ vykok] [ksr esa pjus okys 
eosf'k;ksa d¢ >qaM dh fuxjkuh vkj,QvkÃMh vkSj 
MCY;w,l,u dk mi;ksx djd¢ dh tk ldrh 
gSA bl rjg] i'kqikyd eosf'k;ksa dh okLrfod 
le; ij fuxjkuh dj ldrs gSaA mnkgj.k d¢ 
fy,] ,sls lsalj chekj tkuojksa dh igpku dj 
ldrs gSa rkfd fdlku mUgsa >qaM ls vyx dj 
ld¢a vkSj çnw"k.k ls cpk ld¢aA okLrfod le; 
esa eosf'k;ksa dh VªSÇdx d¢ fy, Mªksu dk mi;ksx 
djus ls fdlkuksa dks LVkÇQx [kpZ de djus esa 
Hkh enn feyrh gSA

iv-  bu esa [ksrksa esa 
feêh dh ueh vkSj rkieku dh fuxjkuh d¢ fy, 
lekèkku çLrkfor fd, tkrs gSaA ih,p lsalj] 
rkieku vkSj jlk;uksa dks eglwl djd¢ ikuh 
dh xq.koÙkk ;k ty çnw"k.k dh fuxjkuh djus 
esa enn djrs gSa] tks ikuh dh lkekU; fLFkfr 
dks cny ldrs gSaA feêh dk rkieku Qly 
mRikndrk esa egRoiw.kZ Hkwfedk fuHkkrk gSA lrg 
vkSj Hkwty d¢ chp iks"kd rRoksa dh ek=k dh 
fuxjkuh d¢ fy, ,d ç.kkyh çLrkfor dh xÃ 
gSA feêh esa iks"kd rRoksa dh ek=k dks ekius d¢ 
fy, fo|qr jklk;fud çfrckèkk ykxw dh xÃ 
FkhA e`nk ijh{k.k d¢ ifj.kkeksa dh fuxjkuh ,d 
vfèk"Bkiu ¼,y½] d¢isflVsal ¼lh½] vkSj çfrjksèk 
¼vkj½ ¼,ylhvkj½ ehVj d¢ ekè;e ls dh tkrh 
gS] vkSj ifj.kkeksa dh x.kuk ekud iqLrdky; 
eki d¢ ekè;e ls dh tkrh gSA
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v-	  ;g 
fdlh Hkh chekjh ;k laØe.k dks çHkkoh <ax ls 
jksdus d¢ fy, Qly dh o`f) vkSj fdlh Hkh 
folaxfr dh fuxjkuh djrk gS tks vkidh mit 
dks uqdlku igqapk ldrk gSA bl çLrkfor 
ç.kkyh dk ewy mís'; çcaèku ykxr dks de 
djuk] Qlyksa dh xq.koÙkk esa lqèkkj djuk vkSj 
dhVksa d¢ geyksa ls cpko djuk gSA

vi-  vkÃvksVh vkèkkfjr ,dh—
r lwpuk okrkoj.k] [ksrksa] ifjogu ç.kkfy;ksa] 
çlaLdj.k bdkÃ;ksa] cktkjksa vkSj ,d gh eap 
ij çkIr fu;kZr ?kj] xq.koÙkk esa lqèkkj] ykxr esa 
deh] csgrj ykHk vkSj çfrLièkÊ fcØh ewY; vkfn 
ls tkudkjh d¢ lkFkA

2- Ñf"k esa vkbZvksVh& vkèkkfjr midj.k@lsalj

LekVZ [ksrh d¢ fy, rkieku] vkæZrk vkSj feêh 

dh ueh dks lcls egRoiw.kZ ekuk tkrk gSA uhps nh 
xÃ rkfydk esa —f"k d¢ {ks= esa vkÃvksVh vkèkkfjr 
fofHkUu lsalj vkSj midj.kksa d¢ lapkyu dk fu:i.k 
gSA

3- Ñf"k esa vkbZvksVh ds ykHk

•• vkÃvksVh —f"k çfØ;k d¢ nkSjku pqukSfr;ksa vkSj 
eqíksa dks nwj djuk laHko cukrk gSA

•• U;wure viO;; d¢ lkFk vkÃvksVh dk mi;ksx 
djd¢ ty çcaèku dq'kyrkiwoZd fd;k tk ldrk 
gSA

•• ;g mRikndrk c<+kus d¢ fy, Hkwfe dh yxkrkj 
fuxjkuh djus esa enn djrk gSA gLrpkfyr 
dke] le; vkSj lalkèku dks dq'kyrk ls de 
djrk gSA

•• Qly dh o`f) dk fujh{k.k djus d¢ fy, Qly 
dh fuxjkuh vklkuh ls dh tk ldrh gSA

1 ih,p lsalj feêh esa iks"kd rRoksa dh lgh ek=k dh fuxjkuh d¢ fy,] ih,p lsalj dk mi;ksx fd;k 

tkrk gS] tks ikSèkksa vkSj Qlyksa d¢ LoLFk fodkl d¢ fy, dq'ky gSA

2 xSl lsalj bUÝkjsM ¼Infrared½ fofdj.kksa d¢ voyksdu d¢ ekè;e ls ;g lsalj i'kqèku vkSj 

xzhugkml esa tgjhyh xSlksa dh lVhd ek=k dks ekirk gSA

3 xfr fMVsDVj 

¼Detector½ lsalj

lsalj dk mi;ksx tkuojksa vkSj [ksr d¢ LFkku dks VªSd ¼Track½ @ Vªsl ¼Trace½ djus 

d¢ fy, fd;k tkrk gS] bld¢ vykok ;g [ksr ;k [ksr esa fdlh vokafNr oLrq dh xfr 

dk Hkh irk yxkrk gS vkSj fdlku dks le; ij dkjZokÃ djus vkSj Qly d¢ uqdlku 

dks jksdus d¢ fy, psrkouh ¼alert½ mRiUu djrk gSA

4 vYVªk ok;ysV lsalj 

vkSj fuf"Ø; bUÝkjsM 

¼PIR½ lsalj

,d vYVªk ok;ysV ¼Ultraviolet½ lsalj Qlyksa d¢ çHkkoh fodkl d¢ fy, ;woh 

¼Ultraviolet½ fdj.kksa dh fuxjkuh djrk gSA ihj ¼Peer½ lsalj esa] ,d eks'ku ¼Motion½ 

fMVsDVj yxk;k tkrk gS tks {ks= esa fdlh O;fä dh xfr dh lhek dk irk yxkrk gSA 

lsalj esa çdk'k dk irk yxkus okyk xq.k Hkh gksrk gSA fdlh oLrq dks VªSd djrs le;] 

;g Qly d¢ fodkl dk fo'ys"k.k djus d¢ fy, c<+rs rkieku dks oksYVst ¼Voltage½ 

esa cny nsrk gSA

5 feêh dh ueh lsalj e`nk laosnd iwjs [ksr esa ikuh dh ek=k vkSj ueh d¢ Lrj dks ekirk gSA

6 rkieku lsalj feêh d¢ rkieku esa ifjorZu feêh d¢ iks"kd rRoksa vkSj ueh d¢ vo'kks"k.k dks çHkkfor 

djrk gSA feêh vkSj ikuh dh lrg esa iks"kd rRoksa dh lgh ek=k dk uD'kk cukus d¢ 

fy, ,d uohu laosnu –f"Vdks.k çLrqr fd;k x;k gSA



66

Hkk-Ñ-vuq-i-&Hkkjrh; Ñf"k lkaf[;dh vuqlaèkku laLFkku

•• e`nk çcaèku tSls ih,p Lrj vkSj ueh dh ek=k 
dks vklkuh ls igpkuk tk ldrk gSA

4- Ñf"k esa vkbZvksVh dh pqukSfr;ka

•• vkÃvksVh LekVZ —f"k dks baVjusV dusfDVfoVh 
¼Internet Connectivity½ dh miyCèkrk dh 
vko';drk gSA gekjs ns'k dk xzkeh.k {ks= vHkh 
Hkh fujarj baVjusV dusfDVfoVh ls tw> jgk gSA

•• vkÃvksVh vkèkkfjr midj.k viukuk ,d eq[; 
pqukSrh gS D;ksafd bld¢ fy, fdlkuksa dks mfpr 
çf'k{k.k vkSj çkS|ksfxdh dh le> dh vko';drk 
gksrh gSA

•• flLVe ij dÃ rjg d¢ lkbcj ¼Cyber½ geys 
gks ldrs gSaA

•• vkÃvksVh ç.kkyh d¢ fy, cM+h rduhd dh 
fMtkbÇux] fodkl vkSj j[kj[kko dh ç.kkyh 
dkQh tfVy gSA

fu"d"kZ
vkÃvksVh vkèkkfjr LekVZ [ksrh lsalj ¼feêh dh 

ueh] çdk'k] rkieku] vkfn½ dh enn ls —f"k Hkwfe 
dh fuxjkuh vkSj ÇlpkÃ çFkkvksa dks Lopkfyr djus 
d¢ fy, cukÃ xÃ ç.kkyh gSA NksVs vkSj cM+s iSekus 
ij LekVZ [ksrh lHkh fdlkuksa d¢ fy, mi;ksxh gks xÃ 
gS] blesa fdlkuksa dks çkS|ksfxfd;ksa vkSj midj.kksa rd 
igqap feyrh gS] tks [ksrh dh ykxr dks de djrs gq, 
mRiknksa dh xq.koÙkk vkSj ek=k dks vfèkdre djus esa 
enn djrs gSaA lVhd [ksrh esa vkÃvksVh dk lcls 
vke vuqç;ksx gSA ;g okLrfod le; ij Qly vkSj 
feêh dh fLFkfr dh fuxjkuh] ikSèks d¢ LokLF; ij 

ut+j j[kus vkSj ekSle dh Hkfo";ok.kh tSlh çfØ;kvksa 
dks lfEefyr djd¢ —f"k çFkkvksa dks vfèkd lVhd 
vkSj lqfu;ksftr cukrk gSA fdlku bl ç.kkyh }kjk 
çkIr var–Zf"V d¢ vkèkkj ij vius [ksrksa dk çcaèku 
dj ldrs gSaA bld¢ vykok] eksckby midj.kksa] 
gkÃ&LihM baVjusV] de ykxr okys mixzgksa 
¼bestjh vkSj iksft'kÇux d¢ fy,½ dk mi;ksx djd¢] 
vkÃvksVh&,dh—r vkÆVfQf'k;y baVsfytsal flLVe 
¼IOT-Integrated Artificial Intelligence System½ 
Qly fodkl çfØ;kvksa dks vuqdwfyr djus d¢ fy, 
uohure ¼up-to-date½ psrkouh vkSj vkadM+s ns ldrk 
gSA ;g —f"k i)fr lalkèkuksa d¢ lVhd mi;ksx dk 
vkÜoklu nsrh gS vkSj çfØ;k dh fLFkjrk dks cuk, 
j[krs gq, {ks= dh mRikndrk dks c<+krh gSA 

lanHkZ
v;kt+] ,e-] vEekn&míhu] ,e-] 'kjhQ] tsM-] 

ealwj] ,-] ,oa vxxkSus] Ã- ,p- ,e- ¼2019½- 
baVjusV v‚Q+ ÇFkXl csLM LekVZ ,xzhdYpj% VqoMZ 
esÇdx n Q+hYM~l V‚dA vkÃÃÃÃ ,Dlsl] 7] 
129551&129583-

Qk:d] ,e- ,l-] fj;kt+] ,l-] vkfcn] ,-] mej] Vh-] 
,oa ft+fØ;k] okÃ-ch- ¼2020½- —f"k esa vkÃvksVh 
çkS|ksfxdh dh Hkwfedk% ,d O;ofLFkr lkfgR; 
leh{kkA bysDVª‚fuDl] 9¼2½] 319-

y[kokuh] d¢-] fx;kuh] ,p-] vxzoky] ,u-] ,oa xqIrk] 
,l- ¼2019½- LekVZ —f"k d¢ fy, vkÃvksVh dk 
fodkl ,d leh{kk&fo'ks"kK vuqç;ksxksa vkSj 
lqj{kk esa mHkjrs #>kuksa esaA ÇLçxj] 425&432-

foKku ekuork ds fy, lqanj migkj gS] 
gesa bls foÑr ugha djuk pkfg,A
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Lola;ksftr y{k.k Áfrfp= dk mi;ksx djrs gq, Qly thu 
Ák:Ik dk oxhZdj.k

lqdkUr nk'k] vfuy dqekj] cS|ukFk eaMy] lq'khy dqekj ljdkj ,oa nsosUæ dqekj
Hkk-Ñ-vuq-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/kku laLFkku] uÃ fnYyh&110012

1-  ifjp;
dksgsusu ra= vFkok Lola;ksftr Áfrfp= Ñf=e 

raf=dh; usVodZ (ANNS) d¢ fy, lajpuk d¢ vU; 
Ádkj dh vis{kk ,d leqfpr fHkUu êf"Vdks.k Ánku 
djrk gSA mudh vfHkdYiuk ÁkFkfed rkSj Ik;Zosf{kr 
leL;kvksa ls vf/kd vi;Zosf{kr vf/kxe gsrq dh xÃ 
gSA xqPN.k esa] Áf'k{k.k oLrqvksa dh lkewfgd lnL;rk 
vFkok xqPNksa dk igys ls gh Kku gksuk vko';d 
ugha gSA vr% ;gk¡ ij Áf'k{k.k vk¡dM+s lsVksa esa d¢oy 
vkxr ¼buiqV½ pj  gksrs gSaA dksgsusu usVodZ ,d 
Lo&la;ksftr Á.kkyh gS tks vius vki dks bl Ádkj 
viuk ysrk gS fd leku vkxr oLrq,a Ñf=e raf=dh; 
usVodZ ¼Ñ-r-u-½ esa lkafLFkfrd fudV U;wjkWUl ls 
lac) gksaA vFkkZr os U;wjkWu tks Ñ-r-u- esa HkkSfrd :i 
ls ,d&nwljs d¢ fudV gksa] leku vkxr d¢ fy, 
leku ÁfrfØ;k djsaxs tcfd os U;wjkWu tks Ñ-r-u- 
d¢ foU;kl esa vf/kd nwj g]S os leku vkxr d¢ fy, 
fHkUUk Ádkj ls ÁfrfØ;k djsaxsA Áeq[k y{; ,fPNd 
foek d¢ vkus okys vkxr Lo:i  dk ,d f}foeh; 
vlrr ekufp= esa ifjofrZr djuk vkSj bls Øeh; 
vkdkj esa ifjofrZr djuk gSA usVodZ esa U;wjkWu ,d 
f}&foeh; fxzM esa O;okfLFkr gSa vkSj bu U;wjkWu esa 
vkxr Lo:Ik fufnZ"V djus dh Áfr;ksfxrk gksrh gSA 
*thrus okys* U;wjkWu ,oa leku Lo:i okys U;wjkWu 
vFkkZr fudVoklh U;wjkWu fuxZr LFkku esa layXu 
LFkkuksa ij O;ofLFkr gSaA

2-  vkWdM+ks ds oxhZdj.k esa Lola;ksftr izfrfp=k 
(SOM) ds vo;o ,oa mi;ksx

eku yhft, fd gekjs ikl dqN oLrqvksa 
¼mnkgj.kkFkZ] dkjksa½ dk o.kZu djus okys n- foeh; 
lfn'kkas dk ,d leqPPk; gSA ÁR;sd lfn'k vo;o 
oLrq dk ¼dkj d¢ ekeys esa] tSls fd pkSM+kÃ] Å¡pkÃ] 
Hkkj] baftu dk Ádkj] 'kfDr] xSl¨yhu VSad] vk;ru] 
vkfn&vkfn½ ,d Ákpy gSA bl Ádkj dk ÁR;sd 
Ákpy] fHkUu oLrq d¢ fy, fHkUUk gSA ;fn vkidks 
d¢oy bu lfn'kksa d¨ ns[kdj dkj d¢ Ádkj d¢ ckjs 
esa r; djuk vko';d gS rks ;g vklkuh ls fd;k 
tk ldrk gSA

2-1 Lola;ksftr y{k.k izfrfp=k (OFM) dh 
lajpuk 

Lola;ksftr y{k.k Áfrfp= raf=dh; usVodZ 
¼SOFMNN½ U;wjkWu dh nks ijrksa esa cuk gksrk gS] 
¼fp= 1½A ÁFke ijr okLro esa U;wjkWu ijr ugha 
gksrh gS] d¢oy vkxr vk¡dM+s ÁkIr djrh gS vkSj 
nwljh ijr dks LFkkukarfjr djrh gSA ,d lk/kkj.k 

 ¼ekeyk½ ysrs gSa tc nwljh ijr d¢ U;wjkWu ,d 
f}&foeh; fxzM ls la;qDr gks tkrs gSaA vU; lajpuk 
tSls fd f=foeh; xksyk] csyu bR;kfn bl ys[k d¢ 
varxZr ugha vkrs gSaA rhljh ijr dk ÁR;sd U;wjkWu] 
nwljh ijr d¢ ÁR;sd U;wjkWu ls tqM+ tkrk gSA nwljh 
ijr esa U;wjkWu dh la[;k bPNkuqlkj pquh tk ldrh 
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gS vkSj vyx dk;Z d¢ fy, vyx gksrh gSA nwljh 
ijr d¢ ÁR;sd U;wjkWu dk viuk Hkkj lfn'k gksrk gSA 
ftldh foek vkxr ijr dh foek d¢ leku gksrh gSA 
U;wjkWu vius lkFk okys U;wjkWu ls fudVorhZ laca/k }kjk 
tqM+s gksrs gSa tks Áfrfp= dh lkafLFkfr vFkok lajpuk 
dk vkns'k nsrk gSA fof’k"V Qyu }kjk fufnZ"V bl 
Ádkj d¢ fudVorhZ laca/k dks lkafLFkfrdh; fudVorhZ 
dgk tkrk gS ¼fp= 1½ nsf[k,A

lfn'kksa dks lgh djus dh vko';drk gSA U;wjkWu 
dh fudVofrZrk] lkafLFkfrdh fudVorhZ Qyu }kjk  
fu/kkZfjr dh tkrh gS] tks bl Ádkj gS %

 ;gk¡ ij] p thrus okys&U;wjkWu dh nwjh gSA 

vxys pj.k e]sa ÁR;sd U;wjkWu d¢ fy, lkafLFkfrdh 
fudVorhZ Qyu dh x.kuk djus d¢ mijkUr lHkh 
U;wjkWuksa d¢ Hkkjksa dk v|ru fuEukuqlkj fd;k tkrk 
gS %

;gk¡ ij] a (t) v/;;u nj Qyu gS tks le; 
d¢ lkFk ?kVrk Hkh jgrk gSA ;fn dksÃ U;wjkWu thrus 
okyk gS vFkok thrus d¢  ikl okyk gS] rks bldk 
Hkkj lfn'k v|ru gksrk gS] vU;Fkk vifjofrZr jgrk 
gSA ÁR;sd pj.k ij raf=dh; usVodZ ml U;wjkWu dks 
fu/kkZfjr djrk gS ftldk Hkkj lfn'k] vkxr lfn'k 
d¢ lokZf/kd leku gS] bldks vkSj bl d¢ fudVorhZ 
Hkkj lfn'k dks vkxr lfn'k d¢ ikl ykus d¢ fy, 
lgh djrk gS ¼fp= 2½A

;gk¡ fp= 2 esa Bksl ,oa fcUnqnkj js[kk,a Øe'k% 
v|ru ls igyh o ckn okyh ifjfLFkfr;ksa d¢ l–'k 
gSaA vDlj izf’k{k.k leqPp; ls izR;sd vkxr lfn’k 

Lola;ksftr y{k.k Áfrfp= ¼SOFMNN½ dh lajpuk

2-2 vè;;u fu;e

dk;Z d¢ ÁkjEHk esa] nwljh ijr d¢ U;wjkWu d¢ 
lHkh Hkkj lfn'k d¨ ;kêfPNd ewY; fn;k tkrk 
gSA rnqijkUr] v/;;u lfn'k d¢ leqPp; ls dqN 
vkxr&lfn'k dk p;u fd;k tkrk gS vkSj raf=dh; 
usVodZ dk vkxr fd;k tkrk gSA bl pj.k ij] 
vkxr lfn'k ,oa lHkh U;wjkWu lfn'k d¢ e/; vUrj 
dh x.kuk bl Ádkj dh tkrh gS%

tgk¡ ij i ,oa j fuxZr ijr esa U;wjkWu d¢ lwpdkad 
gSA rnqijkUr] raf=dh; usVodZ *thrus okyk& U;wjkWu* 
pqurk gS vFkkZr og U;wjkWu ftldk Hkkj lfn'k] vkxr 
lfn'k d¢ lokZf/kd leku gks %

;gk¡ ij] k1 o k2] *thrus okys U;wjkWu* d¢ lwpdkad 
gSaA vc] gesa thrus okys ,oa ml d¢  U;wjkWuksa d¢  Hkkj 

x }kjk fpfUgr vkxr lfn'k dh v¨j *thrus 
okyk& U;wjkWu* ,oa bld¢ fudVofZrZ;¨a dk v|ru
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raf=dh; usVodZ dks izLrqr fd;k tkrk gS vkSj v/;;u 
;k rks fdlh pØ dh fu;r la[;k rd pyrk jgrk 
gS ;k rc rd tc rd fd vkxr ,oa Hkkj lafn’k dk 
vUrj fdlh ,ilkbyu ewY; rd igq¡psA vkl&ikl 
okys U;wjkWuksa d¢ e/; vUrj le; d¢ lkFk ?kVrk jgrk 
gS vkSj blhfy, os lewgksa ¼izfrfp=ksa½ esa la;ksftr gks 
tkrs gSa tks v/;;u leqPp; ls fdlh ,d Js.kh d¢ 
l–’k gSA

3- dksgksusu y?kqx.kd
1-	 izR;sd U;wjkWu lfn’k  

,oa ] tgk¡ ij  d¨ ;kn`fPNdh; 
<ax ls izkjEHk djsaA

2-	 vkxr izfreku  ÁLrqr djsa 
vkSj vkxr izfreku x o U;wjkWu Hkkj lfn’k wi 
d¢ e/; ;wDyhfM;u nwjh dh x.kuk djsaA bl nwjh 
}kjk thrus okyk U;wjkWu vFkok lokZf/kd feyus 
okyk U;wjkWu b dk irk bl izdkj yx;k tkrk 
gS%

	

3-	 U;wjkWu i d¢ wi(n) U;wjkWu dk lw=;qXed Hkkj 
lfn’k le; n ij fd;k x;k v|ru] Hkkj 
lfn’k wi(n+1) le; n+1 ij d¢ fy, bl izdkj 
ifjHkkf"kr fd;k x;k gS %

	

;gk¡ ij  le; dk Qyu gS vkSj thrus 
okys U;wjkWu b ,oa ekWMfyax U;wjkWu i d¢ chp dh nwjh 
bl izdkj ifjHkkf"kr dh xbZ gS%

S nksfoeh; izfrfp= fxzMksa esa U;wjkWu dh fLFkfr 
gS vkSj  fudVorhZ Qyu ifjHkkf"kr djrk gSA 
v/;;u nj izkpy  c<+rs le; n d¢ lkFk 
èkhjs&/khjs ?kVrk gS] tks fd  ls izkjEHk gksdj 

fuEufyf[kr lehdj.k }kjk fn;k x;k gS

;gk¡ ij  le; & fu;rkad gSA

4-	 tc rd vfHklkfjrk ekunaM izkIr ugha gksrk] rc 
rd pj.k 2 o 3 ij okil tkuk gSA vfHklkfjrk 
ekunaM ;gk¡ ij fof’k"V dky }kjk ifjHkkf"kr 
fd;k tkrk gS vFkkZr lHkh vkxr lfn’k fdruh 
ckj izf’k{k.k d¢ fy, Lo&la;ksftr izfrfp= eas 
fn, tkrs gSaA

izf’k{k.k d¢ mijkUr v|ru fd;s x, Hkkj¨a dks 
vkxr Lo:Ik d¢ uewuk crkSj ekuk tk ldrk gS vkSj 
fudVLFk oxhZdj.k drkZ dks rc vKkr Lo:i d¢ 
oxhZdj.k djus d¢ fy, iz;qDr fd;k tk ldrk gSA 
Lo:Ik x gsrq ;fn   
rks x dks uewuk wb d¢ fy, fu;r fd;k tkrk gSA ,d 
oxZ d¢ uewus ckg; LFkku esa ,d&nwljs d¢ djhc gSaA

4- mnkgj.k 
,d ijh{k.k esa 75 pkoy thuksVkbi ,oa ukS xq.k 

lw= tSls fd izfr ikS/kk Ñ"kd la[;k (TN)] ikS/ks dh 
ÅapkbZ (PH) lseh esa] iq"i&xqPN yEckbZ (PL)  lseh 
esa] iq"i&xqPN Hkkj (PW) xzke esa] ijh{k.k Hkkj (TW) 
xzke esa] tSo nzO;eku (BM) izfr ikS/kk xkze esa] dVkbZ 
lwpdkad (HI)  izfr’kr esa] Hkwlk mit (SY) izfr  
ikS/kk xzke esa ,oa vUu mit (GY) izfr ikS/kk xzke esa] 
dk mi;ksx fd;k x;kA bu 75 thuksVkbi esa yEcs] 
e/;e ,oa ckSus pkoy thuksVkbi gSa vkSj bUgas Hkk-Ñ-
vuq-i-&Hkk-Ñ-vuq-la-] ubZ fnYyh d¢ vuqokaf’kdh ÁHkkx 
ls izkIr fd;k x;k gSA

vc gekjk mn~ns’; bu 75 pkoy thuksVkbi] 
ftu d¢ fy, geus xqPN.k i)fr dk mi;ksx 
fd;k gS] mu ij vk/kkfjr lewgksa dks cukuk gSA 
;|fi Lo&la;ksftr çfrfp= vi;Zosf{kr leL;k,a  
¼xqPNu tSlh½ gy djus eas l{ke gSA tgk¡ ij igys ls gh  
;g tkuuk vko';d gks tkrk gS fd xqPNksa d¢ lnL; 
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ftlesas çf'k{k.k xqPNk vFkok lewg lacaf/kr gS rc 
ge Lo&la;ksftr çfrfp= cukrs gSaA ;gk¡ ij geus 
fo'ys"k.k Matlab esa fd;k gSA

5- Ñf=ke raf=kdh; ussVodZ (ANN) esa oxhZdj.k 
dh i¼fr dh rjg Lo&la;ksftr çfrfp=k gsrq 
Matlab dksM dk mi;ksx dj çkIr ifj.kke

som.show dk mi;ksx dj Lola;ksftr Áfrfp= 
¼SOM½ dfYir fd;k x;k gSA lHkh ukS vo;o lrgksa 
d¢ lkFk U- vkO;wg n'kkZ;k x;k gSA som_show_
add dk mi;ksx fjDr fxzM esa dj çR;sd çfrfp= 
bdkÃ d¢ miuke Hkh n'kkZ;s x, gSaA vo;oksa d¢ ewY; 
vlkekU; cuk, gSa rkfd jaxhu NM+ ij n'kkZ;s x, 
ewY; ekSfyd ewY; ijkl esa gksaA dYiuk fp= 3 esa 
fn[kk;h xÃ gSA

U- vkO;wg ls ;g ns[kuk vklku gS fd SOM dh 
Åij dh rhu drkjsa ,d cgqr Li"V xqPNk cukrh gSA 

miukeksa dks ns[kus ij ;g rqjar ns[kk gS fd ;s Åaph 
thuksVkbi ls lac) gSA nks vU; çdkj d¢ thuksVkbi 
vU; xqPNs cukrs gSaA U-vkO;wg mu nksuksa d¢ e/; 
Li"V vUrj ugha n'kkZrk gS] ysfdu miukeksas ls ,slk 
çrhr gksrk gS fd os xqPNksa d¢ nks fofHkUu fgLlksa ls 
lac) gSaA vo;o lrgksa ls ;g ns[kk tk ldrk gS fd 
os ,d nwljs ls cgqr fudV ls lacaf/kr gSaA

vo;o lrgsa rc cgqr gh lqfo/kktud gSa tc 
fdlh dks cgqr lkjh lwpuk,a rqjar dfYir djuh 
gksaA ;|fi tc FkksM+s ls pjksa esa :fp gks rks çdh.kZ 
js[kkfp= vf/kd n{k gksrs gSaA fp= 4 vkadM+ksa ,oa 
js[kkfp= fxzM nksuksa dk eq[; vo;o fo'ys"k.k ¼PCA½- 
ç{ksi.k n'kkZrk gSA

fp= 5 ,oa 6] SOM d¢ lHkh ukS pj ,oa js[kkfp= 
¼xzkQ½ esa rhu funsZ'kkad] fpgud vkdkj ,oa jaxksa dk 
mi;ksx dj thuksVkbi lwpuk dfYir djrk gSA

lHkh ukS vo;o lrgksa d¢ lkFk U- vkO;wg Án'kZu



71

lkaf[;dh&foe'kZ % 2021

vk¡dM+ksa ,oa js[kkfp= ¼xzkQ½ fxzM nksuksa dk eq[; vo;o fo'ys"k.k ¼PCA½- ç{ksi.k Án'kZu

,l vks ,e d¢ lHkh ukS pj ,oa js[kkfp= ¼xzkQ½ esa rhu funsZ'kkad] fpgud vkdkj ,oa jaxksa dk mi;ksx dj 
thuksVkbi lwpuk dk Án'kZu
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js[kkfp= mi;ksx dj mij¨Dr lwpuk dk Án'kZu 

5- ifjppkZ
dksgksusu usVodZ ,d Lo&la;ksftr ç.kkyh gS] 

tks vius vki dks bl çdkj cuk ysrh gS fd ,d 
tSls vkxr oLrq,a ANN esa lkafLFkfrdh :Ik ls ikl 
okys U;wjkWu la;qDr jgasA bl fy, rkaf=dh; usVodZ 
dh ;g i)fr oxhZdj.k mn~ns'; tSls fd xqPN.k 
esa vR;f/kd mi;ksxh gS vkSj vk¡dM+s [kuu esa Hkh 
mi;ksxh gSA lkfgR; esa oxhZdj.k ¼xqPN.k½ dh fofHkUu 
i)fr;ka miyC/k gSa fdUrq tc vk¡dMs+ vf/kd gks 
rks ;s i)fr;ka mi;ksx ugha dh tk ldrh gaSA bu 
ifjfLFkfr;ksa esa lkekU;Rk% Lo&la;ksftr i)fr dk 
vuqç;ksx fd;k tkrk gSA rkaf=dh; Hkkj vkxr LFkku 
d¢ fy, lad¢rd dh rjg dke djrk gSA ;s çf'k{k.k 
çfrn'kksZa d¢ forj.k dk vlrr yxHkx lgh vuqeku 
fudVhdj.k djrs gSaA mPp çf'k{k.k çfrn'kZ lkanzrk 
okys {ks=ksa d¢ fy, vf/kd U;wjkWu fcUnq ,oa de fcUnq 
ogk¡ tgk¡ çfrn'kZ dh deh gkssA SOM dks eq[; vo;o 
fo'ys"k.k ¼PCA½ dk vjSf[kd lkekU;hdj.k ekuk tk 

ldrk gSA bls —f=e ,oa okLrfod nksuksa çdkj d¢ 
vk¡dM+ksa dk mi;ksx dj d¢ bl çdkj n'kkZ;k x;k 
gS fd SOM ikjEifjd y{k.k fu"d"kZ i)fr tSls fd 
ç;ksxfl) ykfEcd Qyu ¼EOF½ vFkok PCA dh 
vis{kk vf/kd ykHkçn gSA

lanHkZ%
VqMq] ch-] HkV~Vkpk;Z] ,u-] tu] ,-] ?kks"k] Mh- ,oa 

canksik/;k;] vkj- ¼2007½- lSYQ&vkWxsZukbftax 
eSi csLM DykflfQd¢'ku vkWQ LeSy LVstst 
vkWQ Vh QesZUVs'ku çkslsl ;wftax bysDVªkfud 
ukst] FkMZ bf.M;u baVjus'kuy dkWUÝsUl vkWu 
vkfVZfQf'k;y baVSfytSal] 1626&1635A

nk'k] ,l-] okgh] ,l- Mh- ,oa jko] ,- vkj- ¼2012½- 
DykflfQd¢'ku vkWQ est thuksVkbIl ckÃ 
vkfVZfQf'k;y U;wjy usVodZ&csLM eSFkM% lSYQ- 
vkxsZukbftax Qhpj eSiA bf.M;u tuZy vkWQ 
,xzhdYpjy lkabl] 82¼2½]161&163A
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fjihVsM est+jesaV  MsVk esa çsfMD'ku  n`f"Vdks.k
jkgqy cutÊ1] la?kfe=k iky2] rkSd+hj vgen1 ,oa Hkkjrh1 

1Hkk-—-vuq-i&Hkkjrh; —f"k lk¡f[;dh vuqlaèkku laLFkku] uÃ fnYyh&110012
2lkaf[;dh foHkkx] if'pe caxky jkT; fo'ofo|ky;] ckjklkr] if'pe caxky&700126

fd le; d¢ lkFk ,d gh O;f"V bdkÃ ij ckj&ckj 
eki fy;k x;k gSA lkekU; vFkZ esa] 'kCn ÞbdkÃÞ 
,d fMt+kbu fd, x, ç;ksx esa ,d ç;ksxkRed 
bdkÃ] ,d çfrn'kZ losZ{k.k esa ,d çfrn'kZ bdkÃ] ;k 
,d iwoZO;kih vè;;u esa ,d fo"k; dks lanÆHkr dj 
ldrk gSA T+;knkrj fLFkfr;ksa esa] fjihVsM est+jesaV 
le; d¢ lkFk gksrs gSa] ysfdu os LFkku d¢ lkFk Hkh 
gks ldrs gSaA —f"k vuqlaèkku d¢ yxHkx lHkh {ks=ksa 
esa fjihVsM est+jesaV okys MsVk ns[kus dks feyrs gS] 
bues lcls vfèkd le; d¢ lkFk ikSèkksa ,oa tkuojksa esa 
gksus okyh o`f) d¢ vè;;u esa ns[kk tkrk gSA le; 
d¢ lkFk nksgjk, x, est+jesaV d¢ vU; mnkgj.kksa esa 
çk;ksfxd Hkw[kaMksa ij dÃ Qly dVkÃ ls Qly dh 
iSnkokj] O;f"V xk;ksa ls nSfud nwèk dh iSnkokj ,oa 
O;f"V uhykeh ckt+kjksa esa lkIrkfgd i'kqèku dh dhersa 
'kkfey gSaA LFkku d¢ lkFk nksgjk, x, est+jesaV d¢ 
vU; mnkgj.kksa esa] feêh d¢ dksj uewuksa esa dÃ xgjkÃ 
ij ueh dk fuèkkZj.k] ,d ykbu Vªkat+sDV ij dÃ 
Çcnqvksa ij çnw"kd dk ekiu] lkbVªl isM+ksa d¢ Hkhrj 
dÃ LFkyksa ij dhVuk'kd Lçs teko dh ek=k bR;kfn 
'kkfey gSA 

fjihVsM est+jesaV okys MsVk d¢ lkaf[;dh; 
fo'ys"k.k d¢ fy, lglacaèk lajpuk d¢ dkj.k fo'ks"k 
è;ku dh vko';drk gksrh gS] tks ekud fo'ys"k.k 
rduhd dks vekU; çLrqr dj ldrk gSA larqfyr 
MsVk d¢ fy,] fopj.k fofèk;ksa d¢ cgqfHkUu:ih fo'ys"k.k 
dks fu;ksftr fd;k tk ldrk gS vkSj lek;kstu 
dks vfoHkkT; fofèk;ksa ij ykxw fd;k tk ldrk gS] 
lglacaèk lajpuk d¢ fy, ys[kkadu d¢ lkèku d¢ :i 

lkj
—f"k] fpfdRlk tSls tSfod foKku ,oa lkekftd 

foKku d¢ {ks= esa gesa vDlj fjihVsM est+jesaV okys 
MsVk ns[kus dks feyrs gSaA fjihVsM est+jesaV dk vFkZ ;g 
gS fd le; d¢ lkFk ,d gh O;f"V ij ckj&ckj eki 
fy;k x;k gSA ;fn lef"V esa fjihVsM est+jesaV ekStwn 
gS] rks ;g ckè; gS fd lef"V esa lglEcUèk fo|eku 
gksxkA fjihVsM est+jesaV okys MsVk d¢ lkaf[;dh; 
fo'ys"k.k d¢ fy, lglacaèk lajpuk d¢ dkj.k fo'ks"k 
è;ku dh vko';drk gksrh gS] tks ekud fo'ys"k.k 
rduhd dks vekU; çLrqr dj ldrk gSA lef"V 
esa varj oxZ lglacaèk dh mifLFkfr esa çsfMD'ku 
–f"Vdks.k ij igys 'kksèk ugÈ fd;k x;k gSA bl 
vè;;u esa geus ,d ,sls lef"V dk p;u fd;k gS 
ftles fjihVsM est+jesaV okys MsVk ekStwn gS] fQj 
ml lef"V ls ihih,lMCywvkj ¼PPSWR½ lSaiÇyx 
(sampling) rduhd dk bLrseky djd¢ çfrn'kZ dk 
p;u fd;k x;k gS ,oa czsoj ¼1963½] j‚;y ¼1970½  
}kjk fn, x, çsfMD'ku –f"Vdks.k dk mi;ksx djrs 
gq, lef"V dqy dk vkdyu fd;k x;k ,oa ,d rjQ+k 
;k–fPNd e‚My dk bLrseky djd¢ ,uksok (ANOVA) 
d¢ t+fj;s  ,oa  dk vkdyu fd;k x;k gSA

 fjihVsM est+jesaV( çsfMD'ku –f"Vdks.k( 
ihih,lMCywvkj ¼PPSWR½( ,uksok( ;k–fPNd çHkko 
e‚My 

çLrkouk
—f"k vuqlaèkku esa fjihVsM est+jesaV okys MsVk cgqr 

vfèkd ik, tkrs gSaA fjihVsM est+jesaV dk vFkZ ;g gS 
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esaA fjihVsM est+jesaV okys MsVk dks ÞlarqfyrÞ dgk 
tk,xk ;fn çR;sd bdkÃ esa ,d gh le; Çcnqvksa ij 
iwjk MsVk ekStwn gksA larqfyr MsVk d¢ fy,] ikjaifjd 
fofèk fopj.k d¢ le; fo'ys"k.k esa fLIyV IykWV ,uksok 
gSA bls ;wuhosfj,V (Univariate) fjihVsM okys MsVk 
dk ,uksok Hkh dgk tkrk gSA

MsVk fooj.k
bl vè;;u d¢ fy, o`)koLFkk d¢ ukxfjdksa dh 

'kkjhfjd rkdr ij iks"k.k ,oa O;k;ke d¢ çHkkoksa d¢ ,d 
cM+s vè;;u ls MsVk fy;k x;k gSA tSlk fd çR;sd 
ukxfjd d¢ ot+u tks ukxfjd dh 'kkjhfjd rkdr dks 
n'kkZrk gS] dk eki gj nwljs fnu nks lIrkg rd ekik 
x;k FkkA igyk dk;ZØe ,d fu;a=.k ¼CONTD½ Fkk] 
ftlesa dksÃ çf'k{k.k fu;ksftr ugÈ Fkk] nwljs dk;ZØe 
esa ,d Hkkj çf'k{k.k ç.kkyh dk mi;ksx fd;k x;k 
ftlesa le; d¢ lkFk vH;kl d¢ nksgjko dh la[;k 
esa o`f) gqÃ ¼R1½ ,oa rhljs dk;ZØe esa] le; d¢ 
lkFk otu dh ek=k esa o`f) gqÃ ¼W1½A ukxfjdksa d¢ 
flLVksfyd jäpki dks Hkh ckj&ckj varjky esa ekik 
x;k] ukxfjdksa d¢ flLVksfyd jäpki dks lgk;d 
pj d¢ :i esa ekuk tk ldrk gS D;ksafd jäpki vkSj 
vè;;u pj ;kuh ukxfjdksa d¢ otu d¢ chp ,d 
egRoiw.kZ lacaèk gSA yksxksa dh ÅapkÃ vkdkj eki pj 
cukrh gS ftldk mi;ksx Øe'k% CONTD, R1 vkSj 
W1 dh lef"V ls PPSWR dk mi;ksx djd¢ çfrn'kZ 
ysus d¢ fy, fd;k tk ldrk gSA 

i¼fr%
O;k;ke fpfdRlk vè;;u dÃ nksgjk, x, MsVk 

d¢ fMtkbuksa d¢ fy, fof'k"V gS ftlesa fo"k;ksa dks 
;k–fPNd :i ls ÞmipkjÞ lewgksa dks lkSaik tkrk gS] 
,oa ,d çfrfØ;k pj le; d¢ lkFk ckj&ckj ekik 
tkrk gSA bl çdkj d¢ vè;;u d¢ fy, fuEufyf[kr 
e‚My mi;ksx dj ldrs gS%

	 ---¼1½

tgka]  le; ij  mipkj esa  O;fä 
dh çfrfØ;k gS] vkSj  le;  ij mipkj d¢ fy, 
lef"V ekè; gSA =qfV;ksa  dks lkekU; :i ls ekè; 
'kwU; d¢ lkFk forfjr ekuk tkrk gS(  ,oa 

fjihVsM est+jesaV okys MsVk d¢ lkFk ,d çeq[k 
eqík lgla;kstd eSfVªDl (Matrix) V dh lajpuk gSA 
;gk¡] V d¢ *iafä ] LraHk * d¢ rRo]  ij xf.krh; 
fLFkfr;ksa d¢ lanHkZ esa ik¡p fo'ks"k lajpuk,¡ nh xÃ gSaA

eku yhft, fd rhu lef"V ¼CONTD, R1, W1½ 
fuEufyf[kr lehdj.k }kjk O;ä dh xÃ gSa%

 	 ---¼2½

tgka]  d¢ eku  gSa vkSj xSj&LVksd¢fLVd  
(non-stochastic) gSa ,oa  ,sls ;k–fPNd pj gSa tks  fd%  

;gk¡]  vkSj  Øe'k% e‚My ij fuHkZj 

1- vlajfpr dksÃ çfrcaèk ugÈ

2- o`Ùkkdkj leku fopj.k ,oa 'kwU; lgçlj.k

3- daikmaM flesfVªd leku fopj.k ,oa leku lgçlj.k

4- gqb±&Q+sYM vçfrcafèkr fopj.k( çfrcafèkr lgçlj.k

5- v‚Vksfjxzsflo lgçlj.k le; varjky dk Q+aD'ku gS
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,DlisDVs'ku] (Expectation) fopj.k ,oa lgçlj.k gSaA 
   lef"V dks dqy  dks nks ?kVdksa esa 
foHkkftr fd;k tk ldrk gS%

	 ---¼3½

tgka]  çfrn'kZ esa 'kkfey fgLlk gSa ,oa 
 oks fgLlk gS tks çfrn'kZ esa ekStwn ugÈ gS( bl 

fgLls dks ge ,d ;k–fPNd pj eku ldrs gS ,oa 
bldh çsfMD'ku djuk vko';d gS] pwafd]  Hkh ,d 
;k–fPNd pj gS] lehdj.k 1 dks bl çdkj fy[kk 
tk ldrk gS%

lehdj.k 4 d¢ nksuksa i{kksa ij  ysus ls%

Y dk çsfMDVj cu tkrk gS%

	 ---¼5½

tgk¡]  dk ,d jSf[kd QaD'ku 
(function) gSA

;fn]  U;wure xq.kkad gS fQj çsfMDVj dk 
çk:i ,slk fy[kk tk ldrk gS%

  	 ---¼6½

bl çsfMDVj dks Y d¢ fy, Js"Bre jSf[kd 
vufHkur vkdyd ¼BLUP½ dgk tkrk gSA

,d jSf[kd m - vufHkur vkdyd d¢ fy, =qfV 
dks bl çdkj fy[kk tk ldrk gS %

	 ---¼7½

  

¼eku yhft,½	 ---¼8½

 dk ,d fodYi tks  dks de ls de djrk 
gS( vkSj bu 'krks±%  dks larq"V djrk gS( 

 eku yhft;s fd  d¢ vkdkj dk gS 
 dk ifj.kkeh U;wure eku]  gS%

	 ---¼9½

mijksä  d¢ lkFk jSf[kd  vufHkur vkdyd 
d¢ fy,  fy[kuk BLUP dgk tkrk gS] vFkkZr%

   ---¼10½

vkSj%  tgka  dk BLU çkôyd 
gSaA

vc vxj ge eku ysa%

rks ges feyrk gS  fQj  d¢ 
 dks ge bl çdkj fy[k ldrs gS%

 ---¼11½

vxj fo'ks"k :i ls]  dks  d¢ 
çfrn'kZ ekè; d¢ :i esa fy[ks rks%

	 ---¼12½

DyLVjksa (clusters)  
d¢ chp

DyLVj (cluster)  
d¢ Hkhrj
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ANOVA izkDdyd
vuqekudksa d¢ vkèkkj ij vuqekudksa dk ,d lsV 

fopj.k dk uewuk fo'ys"k.k ¼ANOVA½ fuEufyf[kr 
rkfydk esa n'kkZ;k x;k gSA rkfydk esa lexz uewuk 
ekè; dks bl çdkj ifjHkkf"kr fd;k x;k gS 

 	 ---¼13½

fu;fer x.kuk ;g lR;kfir djus d¢ fy, 
i;kZIr gS fd ekè; d¢ e‚My d¢ rgr visf{kr eku 
nwljs d‚ye d¢ oxZ vafre d‚ye d¢ ekuksa d¢ cjkcj 
gSaA ,uksok rkfydk nks vKkr çkpy esa nks lehdj.k 
çnku djrk gS]  vkSj  ftls vklkuh ls gy fd;k 
tk ldrk gSA

n`"Vkar
fu;a=.k ¼CNTD½ lef"V d¢ fy,] ] uewuk 

vkdkj  ihih,lMCY;wvkj }kjk fy;k x;kA bl 
uewus d¢ vkèkkj ij CONTD lef"V d¢ fy,  vkSj 

 d¢ eku bl çdkj gSa%

R1 lef"V ftldk vkdkj N=112 gS] d¢ fy, 
uewuk vkdkj  ihih,lMCY;wvkj }kjk fy;k x;kA 
bl uewus d¢ vkèkkj ij R1 lef"V d¢ fy,  vkSj  
d¢ eku bl çdkj gSa%

W1 lef"V d¢ fy,] ] uewuk vkdkj 
 ihih,lMCY;wvkj }kjk fy;k x;kA bl uewus 

d¢ vkèkkj ij W1 lef"V d¢ fy,  vkSj  d¢ eku 
bl çdkj gSa%

fopj.k  ,oa baVªkDykl lglacaèk xq.kkad  dk 
vuqeku yxkus d¢ fy,] lHkh rhu lef"V d¢ fy, 
,uksok vuqekud dk mi;ksx fd;k x;k Fkk ftld¢ 
ifj.kke uhps fn, x, gSaA

,uksok vuqekudksa }kjk  ,oa  dk vuqeku

lef"V fu;a=.k ¼CONTD½ d¢ fy,] NM=140] 
¼20 DyLVj çR;sd dk vkdkj 7½ d¢ 10 dyLVjksa 
dk ,d uewuk ¼çR;sd DyLVj dk vkdkj 7½ 
ihih,lMCY;wvkj }kjk fy;k x;k%

dyLVjksa d¢ chp 60-66 60-314

DyLVj d¢ Hkhrj 0-80 0-79

lef"V R1 d¢ fy,] NM¾112] ¼16 DyLVj 
çR;sd dk vkdkj 7½ d¢ ge 8 dyLVjksa dk ,d 
uewuk ¼çR;sd DyLVj dk vkdkj 7½ ihih,lMCY;wvkj 
}kjk fy;k x;k%

dyLVjksa d¢ chp 91-71 91-224

DyLVj d¢ Hkhrj 22-89 22-88
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lef"V W1 d¢ fy,] NM¾91] ¼13 DyLVj 
çR;sd dk vkdkj 7½ d¢ ge 6 dyLVjksa dk ,d 
uewuk ¼çR;sd DyLVj dk vkdkj 7½ ihih,lMCY;wvkj 
}kjk fy;k x;k%

dyLVjksa d¢ chp 181-64 150-61

DyLVj d¢ Hkhrj 1-87 1-87

fu"d"kZ%
;gka] bl vè;;u esa geus ns[kk gS fd fjihVsM 

est+jesaV okys MsVk esa lef"V ekudksa dh çsfMD'ku 
d¢ fy, çsfMD'ku –f"Vdks.k ,d O;ogk;Z fofèk gS] 
ekud fopyu  ,oa baVªkDykl lglacaèk  xq.kkad 
dk vuqeku ,uksok çkôyd d¢ ekè;e ls yxk;k tk 
ldrk gSA bl çdkj] lglEcfUèkr lef"V d¢ fy, 
;g fofèk O;ogk;Z vkSj csgrj fodYi çnku djrh gSA

lUnHkZ%
cklq] Mh- ¼1958½- v‚u lSaiÇyx fon ,oa fonkmV 

fjIyslesaV] ] ] 287&294-

cklq] Mh- ¼1969½- jksy v‚Q+ l¶Qhfl,Ulh ,oa 
ykbdyhgqM ÇçfliYl bu lSaiy losZ F;ksjh] 

] lhjht+A-] ]441&454- 

c‚Dl] th- bZ- ih- ¼1954½- le FksvksjsEl v‚u DokMªSfVd 
Q‚ElZ ,IykbM bu n LVMh v‚Q+ ,ukfyfll 
v‚Q+ ofj,al ç‚CyEl] 

] ] 290&302- 

czsoj] d¢- vkj- MCyw- ¼1963½- js';ks ,fLVes'ku ,oa 
QkbukbV i‚iqys'kUl% le fjtYV~l nsMîwflcy 

Ý‚e n vLlei'ku v‚Q+ ,u vaMjykbax 
LVksdkfLVd çkslsl] ] ]93&105- 

czsoj] d¢- vkj- MCyw- ¼1979½- js';ks ,fLVes'ku ,oa 
QkbukbV i‚iqys'kUl% le fjtYV~l nsMîwflcy 
Ý‚e Fkh vLlei'ku v‚Q+ ,u vaMjykbax 
LVksdkfLVd çkslsl] ]93&105- 

czsoj] d¢- vkj- MCyw- ¼1979½- , Dykl v‚Q+ jkscLV 
lSaiÇyx fMt+kbu Q‚j yktZ Ld¢y losZ] 

] ] 
911&915- 

pkSèkjh] ,- ¼2010½- ]ih 
,p yÉux çkbosV fyfeVsM]uÃ fnYyh

pkSèkjh] ,- ¼2014½- ] lhvkjlh 
çsl&Vsyj ,aM Ýkafll xzqi] yUnu  

xksnkEcs] oh- ih- ¼1955½- , ;wfuQkbM F;ksjh v‚Q+ 
lSaiÇyx Ý‚e QkbukbV i‚iqys'kUl] 

] ] 269& 278- 

xksnkEcs] oh- ih- ¼1966½- , U;w ,çksp Vw lSaiÇyx 
Ý‚e QkbukbV i‚iqys'kUl II fMLVªhC;w'ku Ýh 
l¶Qhfl,Ulh ] 

] lhjht+&B] ] 310&319-

tsufjd] vkj- vkÃ- ,oa LPyqVj] ,e- Mh- ¼1986½- 
vucSysaLM fjihVsM est+lZ e‚MYl fon LVªDpMZ 
dojh;Ul eSVªhlsl] ] 42] 805&820- 

lq[kkRes ih- oh-] lq[kkRes ch- oh-] lq[kkRes ,l-] ,oa 
v'kksd] lh- ¼1984½- 

] FkMZ ,fM'ku] vkÃvksok LVsV 
;wfuoÆlVh çsl] ;q,l, ,aM bafM;u lkslkbVh 
v‚Q+ ,xzhdYpjy LVsfVfLVDl] uÃ fnYyh- 

o‚fy,aV] vkj-] MksQ+ZeSu] ,- ,p~- ,oa j‚;y ,e-
,e- ¼2000½- QkbukbV ikiqys'ku lSaiÇyx ,aM 
buQjsal&, çsfMD'ku] t‚u foys;] U;w;‚dZ- 



78

Hkk-Ñ-vuq-i-&Hkkjrh; Ñf"k lkaf[;dh vuqlaèkku laLFkku

çksfVvksfeDl MsVk fo'ys"k.k dk laf{kIr fooj.k
lqèkhj JhokLro] Lusgk eqewZ] eks- lehj Qk#dh] uhjt cq<ykdksVh] f}ts'k paæ feJ] 

;w- ch- vaxfM+ ,oa d¢- d¢- prqosZnh
Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] uÃ fnYyh&110012

Hkwfedk
çksVhu ,d egRoiw.kZ tSfod LFkwy v.kq gS tks 

fd fofHkUu çdkj d¢ dk;Z djrs gSaA 'kCn ÞçksfVvkseß 
dks tho }kjk mRikfnr ;k la'kksfèkr çksVhu d¢ iwjs 
lewg d¢ :i esa ifjHkkf"kr fd;k x;k gSA ÞçksfVvkseß 
'kCn 1994 esa ekdZ foÇYdl }kjk fl,uk] bVyh esa 
vk;ksftr Þ2D Electrophoresis% from protein maps 
to genomesß ij ,d laxks"Bh esa x<+k x;kA çksfVvkse 
fLFkj ugÈ gksrk vkSj çR;sd dksf'kdk esa fHkUu gksrk gS 
vkSj le; d¢ lkFk cnyrk gSA çksfVvksfeDl vkerkSj 
ij fdlh dksf'kdk çk:i d¢ fy, çksVhu d¢ cM+s iSekus 
ij ek=kRed @ xq.kkRed vè;;u dks lanÆHkr djrk 
gSA vc ;g fofHkUu {ks=ksa esa ,d 'kfä'kkyh lk/ku 
(tool) d¢ :i esa mHkjk gS tSls fd ck;ksesfMflu ¼eq[; 
:i ls jksxksa d¢ fy,½] —f"k vkSj i'kq foKkuA ;g 
ikSèkksa d¢ dk;ks± d¢ fofHkUu igyqvksa d¢ vè;;u d¢ fy, 
rsth ls egRoiw.kZ gksrk tk jgk gS tSls fd dhVksa 
ls ikSèkksa dh j{kkRed çfrfØ;k esa çR;k'kh çksVhu 
dh igpku] Qly mRiknu ij Hkw&eaMyh; ekSle 
ifjorZu dk çHkko] bR;kfnA i'kq foKku d¢ vè;;u 
esa çksfVvksfeDl egRoiw.kZ Hkwfedk fuHkkrs gSa tSls 'kjhj 
fØ;k foKku] çfrj{kk foKku] çtuu] ySDVs'kuy 
ck;ksy‚th] bR;kfnA çksfVvksfeDl d¢ vuqç;ksxksa 
esa çksfVvksfeDl ,Dlçslu@,caMsal] lajpukRed 
çksfVvksfeDl] ck;ksekdZj dk vkfo"dkj] baVjSD'ku 
çksfVvksfeDl] çksVhu usVodZ] vkfn 'kkfey gSaA

lekU;r% çksVhu ,Dlçslu MsVk ¼vkadM+k½ ekl 
LisDVªksehVj tSls mPp&FkzwiqV rduhd dk mi;ksx 
djd¢ mRiUu fd;k tkrk gSA tfVy feJ.k esa çksVhu 
vkSj isIVkbM~l dh igpku vkSj ifjek.ku d¢ fy, 
çksfVvksfeDl esa rjy ØkseSVksxzkQh & ekl LisDVªksesVªh 

¼,e-,l-½ dk mi;ksx ,d fofèk d¢ :i esa fd;k 
tkrk gSA çksfVvksfeDl d¢ nks cqfu;knh –f"Vdks.k 
gSa] vFkkZr~ c‚Ve&vi ¼uhps&Åij½ vkSj V‚i&Mkmu 
¼Åij&uhps½A lcls vke çksfVvksfeDl –f"Vdks.k 
c‚Ve&vi gS ftlesa ,d lSEiy esa çksVhu ,atkbesfVd 
fØ;k ls isIVkbM~l esa VwV tkrk gS vkSj mld¢ i'pkr 
ØkseSVksxzkfQd i`Fkôj.k] vk;uhdj.k vkSj ekl 
fo'ys"k.k fd;k tkrk gSA c‚Ve&vi –f"Vdks.k esa] 
iw.kZ@ v[kaM çksVhu dks ekl LisDVªksehVj esa Mkyk 
tkrk gS tgka mudk [kaMhdj.k fd;k tkrk gSA bld¢ 
foijhr] V‚i&Mkmu çksfVvksfeDl iw.kZ çksVhu d¢ 
vè;;u dks lacksfèkr djrk gS vkSj vDlj bldk 
mi;ksx 'kq) ;k vkaf'kd :i ls 'kq) çksVhu d¢ fy, 
fd;k tkrk gSA

ek=kkRed çksfVvksfeDl MsVk fo'ys"k.k 
ek=kRed çksfVvksfeDl MsVk fo'ys"k.k esa 'kkfey 
cqfu;knh dne bl çdkj gS%

•• isIVkbM vkSj çksVhu dh igpku 

•• çksVhu cgqrk;r ek=k dk ifjek.ku

•• MsVk lQkÃ

•• MsVk lkekU;hdj.k

•• bEI;qVs'ku (imputation) rduhdksa dk mi;ksx 
djd¢ vuqifLFkr ewY;ksa dks gSaMy (handle) djuk

•• MsVk fot+qvykbt+s'ku vkSj O;k[;k 

•• çksfVvksfeDl MsVk dk lkaf[;dh; fo'ys"k.k] vkfn

jkS (raw)MsVk lap;u] MsVk tek djus vkSj fo'ys"k.k 
d¢ fy, fofHkUu v‚uykbu lalkèku gSa%

•• PRIDE (http://www.ebi.ac.uk/pride/archive)
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•• PeptideAtlas (http://www.peptideatlas.org/)

•• iProX (http://iprox.hupo.org.cn/)

•• Tranche  
(https://proteomecommons.org/tranche)

•• GPMDB (http://www.thegpm.org/)

jkS MsVk d¢ fofHkUu çk:i ¼format½ gSa ¼mnkgj.k% 
cdf, mgf, mzData, mzTab, bR;kfn½] tgk¡ ls ,Dlçslu 
(expression)@ ,caMsal (abundance) MsVk çkIr fd;k 
tk ldrk gSA ek=kRed çksfVvksfeDl MsVk fo'ys"k.k 
esa 'kkfey eq[; dne ckn d¢ [kaM ¼çksfVvksfeDl 
,Dlçslu@ ,caMsal fo'ys"k.k½ esa ppkZ dh xÃ gSA 
bl Hkkx esa igys nks pj.k dh ppkZ uhps dh xÃ gSA 

isIVkbM vkSj çksVhu dh igpku 
isIVkbM~l d¢ vuqØe dks fuèkkZfjr djus d¢ fy, nks 
çeq[k –f"Vdks.k%

¼i½ fo[kaMu LisDVªk MsVkcsl d¢ fo#) [kkst djuk

mnkgj.k% eSLd‚V ¼Mascot½] ,aMMªksesMk ¼Andromeda 
& eSLd‚V dk fgLlk½] lhDosLV ¼SEQUEST½] 
X!Tandem@X!!Tandem] bR;kfn 

¼ii½ Mh uksoks isIVkbM vuqØe.k

mnkgj.k% ihDl¼PEAKS½] 'ksjsUxk ¼SHERENGA½] 
isdu ¼PECAN½] bR;kfn

çksVhu cgqrk;r ek=kk dk ifjek.ku
fofHkUu fLFkfr;ksa d¢ chp çksVhu ,caMsal esa varj 

dk irk yxkus d¢ fy, isIVkbM~l @ çksVhu dk 
ifjek.ku yscy&eqä ;k yscy&;qä ¼esVkcksfyd] 
,atkbesfVd ;k jklk;fud½ gks ldrk gSA yscy&eqä 
ifjek.ku esa] QhplZ ¼çksVhu vFkok isIVkbM~l½ dh 
,e-,l- vk;u rhozrk vkSj LisDVªy x.kuk çeq[k 
–f"Vdks.k gSaA

yscy&;qä ek=kRed çksfVvksfeDl d¢ VwYl ¼Tools½ 
dk mnkgj.k% 

•• eSDlDokUV MaxQuant

•• çksfVvkse fMLdojj & FkeksZ lkbafVfQd 
¼Proteome Discoverer - Thermo Scientific½

•• ,sDlçsl ¼XPRESS½

yscy&eqä ek=kRed çksfVvksfeDl d¢ VwYl dk 
mnkgj.k% 

•• MaxLFQ - eSDlDokUV esa ;g e‚M;wy miyCèk gS

•• emPAI - ,Dliksusalh;yh eksfMQkbM çksVhu 
cgqrk;r lwpdkad ¼Exponentially modified 
protein abundance index½

•• eSLd‚V fMfLVyj & eSfêzDl lkbal ¼Mascot 
Distiller - Matrix Science½

çksfVvksfeDl vkadM+ksa esa fo"kerk ,oa vuqifLFkr 
voyksdu (Missing values)

çksfVvksfeDl MsVk fo'ys"k.k d¢ fy, fofHkUu 
–f"Vdks.k fo|eku gSa] ftlesa igyk dne QhplZ 
¼Features½ dh vk;u rhozrk dks la{ksi esa çLrqr djuk 
gS vkSj bld¢ ckn dqN ifjorZu tSls fd y‚x ifjorZu 
dk mi;ksx dj mls u‚eZy fMfLVªC;qlu ¼Normal 
Distribution½ d¢ lehi ykrs gSaA çksfVvksfeDl MsVk 
fo'ys"k.k d¢ VwYl@ fofèk;k¡ dh miyCèkrk d¢ ckotwn] 
çksfVvksfeDl MsVk dk fo'ys"k.k djus esa fofHkUu 
lkaf[;dh; pqukSfr;k¡ gSa] tSls fd MsVk fofoèkrk vkSj 
vuqifLFkr voyksduA çR;sd fofèk esa dÃ dfe;ka gSa 
ftudk vè;;u bu fofèk;ksa d¢ lkaf[;dh; xq.kksa dk 
vè;;u djd¢ fd;k tk ldrk gSA 

lSEiYl (samples) d¢ chp tSfod ifjoÆrrk 
¼variability½ vkSj MsVk mRiknu ¼generation½ d¢ 
rduhdh –f"Vdks.k fo"kerk dks tUe nsrh gSA 
tSfod ifjoÆrrk vkuqoaf'kd vkSj i;kZoj.kh; dkjdksa 
ls mRiUu gksrh gSA rduhdh –f"Vdks.k] tSls fd 
lSEiy ¼Samples½ fudkyuk] lap;u] cQj ¼buffer½ 
d¢ fofHkUu cSp ¼batch½] ekl LisDVªksehVj ju dks 
nksgjkuk] vkfn ,caMsal MsVk esa ifjorZu ykrs gSaA

tc ,d MsVk lsV d¢ çR;sd lewg esa leku 
la[;k esa lSEiy ¼fo"k;½ gksrs gSa] vkSj tc QhplZ esa 
dksÃ vuqifLFkr voyksdu ugÈ gksrk gS] rks ml MsVk 
lsV dks larqfyr dgk tkrk gSA ;g fLFkfr loZnk ugÈ 
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gksrhA MsVk vlarqfyr Hkh gks ldrk gS] ftlesa lSEiy 
dh vleku la[;k] ;k feÇlx osY;q ;k nksuksa gks ldrs 
gSaA çksfVvksfeDl MsVk esa feÇlx osY;q tSfod vkSj @ 
;k rduhdh eqíksa d¢ dkj.k gks ldrs gSaA feÇlx osY;q 
rhu çdkj d¢ gksrs gSa% 

¼i½ feÇlx dEifyV~yh ,V jSaMe ¼MCAR½ – blesa 
feÇlx osY;ql nksuksa vçR;{k vkSj çR;{k MsVk ls 
Lora= gksrs gSaA ;g Random errors ;k stochastic 
fluctuations ls mRiUu gksrs gSaA 

¼ii½ feÇlx ,V jSaMe ¼MAR½ & blesa çR;{k MsVk 
ij l'krZ] feÇlx osY;ql feÇlx eki ls Lora= 
gSaA ;g ekurs gSa fd ,d variable d¢ fy, 
feÇlx osY;q dh laHkkouk vU; observed variable  
}kjk fuèkkZfjr dh tkrh gSA 

¼iii½ feÇlx u‚V ,V jSaMe ¼MNAR½ & tc MsVk u 
rks MCAR gS vkSj u gh MAR gSA ;s rc gksrs 
gSa tc fo'ks"k fLFkfr;ksa esa dqN QhplZ dh ek=k 
dks fuèkkZfjr ugÈ fd;k tk ldrk gS D;ksafd os 
dqN lSEiYl esa igpku dh lhek ls uhps gksrs gSaA 

feÇlx osY;ql okys MsVk dk fo'ys"k.k ;k rks 
feÇlx osY;ql okyh QhplZ dks gVk dj] ;k lkaf[;dh; 
rjhdksa dk mi;ksx djd¢ tks fd vlarqfyr MsVk 
dks gSaMy dj ldrk gS] ;k baI;wVs'ku fofèk;ksa dk 
mi;ksx djd¢ fd;k tk ldrk gSA ;fn feÇlx 
osY;ql okyh QhplZ dks gVk fn;k tk,] rks tkudkjh 
dh gkfu gksxhA blfy,] feÇlx osY;ql dks gSaMy 
djus okys rjhdksa dk mi;ksx] tSls fd baI;wVs'ku 
fofèk;ka] vkerkSj ij pquh tkrh gSA

çksfVvksfeDl ,Dlçslu@ ,caMsal fo'ys"k.k
çksfVvksfeDl ,caMsal fo'ys"k.k nks ;k nks ls 

vfèkd fLFkfr;ksa esa egRoiw.kZ QhplZ dk irk yxkus 
d¢ fy, fd;k tkrk gS] tSls fd LoLFk cuke 
fofHkUu jksx fLFkfr;kaA MsVk dks fofHkUu ifjorZu 
vkSj@ ;k lkekU;hdj.k fofèk;ksa ¼ mnkgj.k% y‚x 
ifjorZu ¼logarithmic transformation½] ek=kRed 
lkekU;hdj.k ¼quantile normalization½] fopj.k fLFkj 
lkekU;hdj.k ¼variance stabilizing normalization½] 

vkfn½ dk mi;ksx djd¢ lkekU;h—r fd;k tkrk 
gSA ;fn MsVk esa feÇlx osY;q gS rks baI;wVs'ku 
rduhdksa ¼ mnkgj.k% Çlxqyj osY;q fMdEiksfllu 
¼singular value decomposition½] k&fudVre iM+kslh 
¼k-nearest neighbour½] vfèkdre laHkkouk çkôyu 
¼maximum likelihood estimation½] vkfn½ dk mi;ksx 
fd;k tk ldrk gSA egRoiw.kZ QhplZ dh igpku d¢ 
fy, fofHkUu lkaf[;dh; i)fr;ka gSa tSls Vh&VsLV 
¼t-test½] e‚MjsVsM Vh&VsLV ¼moderated t-test½] vuksok 
¼ANOVA½] yhfu;j feDLM e‚My ¼linear mixed 
model½] bR;kfnA

QhplZ d¢ varj ,Dlçslu fo'ys"k.k d¢ fy, 
fofHkUu VwYl vkSj iSd¢t miyCèk gSa tSls fd 
ÞRepExploreß] ÞMSqRobß] ÞMSstatsß] ÞPANDAß] 
ÞPANDA-viewß] ÞDanteRß] ÞDAPARß] ÞProStaRß] 
bR;kfnA 

osc loZj “RepExplore” dk mi;ksx dj 
fo'ys"k.k

osc loZj ÞRepExploreß dk mi;ksx djd¢ 
çksfVvksfeDl ,caMsal fo'ys"k.k dk ,d mnkgj.k uhps 
oÆ.kr gSA d¢l&daVªksy vè;;u d¢ fy;s ,d VsLV 
MsVklsV dk Hkkx mnkgj.k d¢ rkSj ij uhps fn;k x;k 
gS ¼fp= 1½A MsVklsV d¢ nksuksa lewg ¼d¢l vkSj daVªksy½ 
esa 2 tSfod lSEiy gSa rFkk çR;sd tSfod lSEiy d¢ 
2 rduhdh jsfIyd¢V gSaA

mi;ksxdrkZ dks MsVk viyksM djuk gksrk gS 
¼fp= 2½A MsVk viyksM djus d¢ ckn] mi;ksxdrkZ 
dks vU; fodYiksa dk p;u djuk gksrk gS ¼fp= 3½A 
bld¢ ckn mi;ksxdrkZ dks ÞRun Analysis!ß cVu ij 
fDyd djuk gS ¼fp= 3½A

rc mi;ksxdrkZ dks fofHkUu ifj.kke feyrs gSa 
tks fd uhps fn, x, gSa ¼fp= 4&5½A fMÝsafl;yh 
,caMsaV@,DlçsLM QhplZ dh jSaÇdx rkfydk uhps nh 
xÃ gS ¼fp= 4½A

 mi;ksxdrkZ fdlh Hkh Qhpj dk ckj IykWV 
Þgenerate-bar-plotß cVu ij fDyd djd¢ çkIr dj 
ldrk gS ftldk ,d mnkgj.k uhps fn;k x;k gSA 
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d¢l&daVªksy vè;;u d¢ fy;s VsLV MsVklsV dk Hkkx

MsVk viyksM djuk

fodYiksa dk p;u
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Value

ykbu dh la[;k 923

feÇlx osY;q dh la[;k 252

feÇlx osY;q dk çfr'kr ¼%½ 4-55

[kkyh ykbuksa dh la[;k 4

fdlh ,d fLFkfr esa vxj rhu MsVk missing gSa 
rks mu ykbu dks gVk fn;k x;k gSA bl çdkj ig 
yh 33 ykbuksa dks gVk fn;k x;k gSA lanw"kd dks 
gVkus d¢ fy, Iyl fpà ¼$½ okys ÞContaminantÞ 
vkSj ÞReverseÞ d‚ye ij fQ+YVj ykxw fd;k x;kA 
bl çfØ;k esa 17 ykbusa gVk nh xb± gSaA fQ+YVj djus 
d¢ ckn] MsVklsV esa 890 ykbu cphA 

geus lkekU;hdj.k vkSj baI;wVs'ku fofèk;ksa 
d¢ fofHkUu la;kstuksa dk mi;ksx fd;k gSA pkj 
lkekU;hdj.k fofèk;ksa dk mi;ksx fd;k tkrk gS] 
vFkkZr~] DokaVkby lsaVÇjx ¼Quantile Centering½] ehu 
lsaVÇjx ¼Mean Centering½] osfj,al LVsfcykbÇt+x 
u‚eZykbt+s'ku ¼VSN½ vkSj yksdy osVsM Ld¢VjIy‚V 
LewÇFkx ¼Quantile Centering - LOESS½ u‚eZykbt+s'kuA 
missing ewY;ksa dks bEI;wV djus d¢ fy, rhu 
vyx&vyx baI;wVs'ku rduhdksa dk mi;ksx fd;k 
x;k] vFkkZr~] ,l-,y-,l-,- ¼LVªDpMZ yhLV LDok;j 
,MsIVsfVo & Structured Least Square Adaptative½] 
MsVDokaVkby ¼DetQuantile½ vkSj d¢&,u-,u-  
¼k-NN½- lkekU;hdj.k vkSj baI;wVs'ku d¢ ckn Vh 
&VsLV ¼t-test½ dk mi;ksx djd¢ gkbiksFksfll VsÇLVx 
fd;k x;k rkfd ;g ijh{k.k fd;k tk ld¢ fd 
çksVhu nksuksa fLFkfr;ksa d¢ chp fMQjsafl;yh ,caMsaV@ 
,DlçsLM gS ;k ugÈA mUgh çksVhu dks nks fLFkfr;ksa 
d¢ chp fMQjsafl;yh ,caMsaV esa ekuk x;k ftudk 
fold change ≥ 2 vkSj adjusted p&value ≤ 0-05 gSA 
lkekU;hdj.k vkSj baI;wVs'ku rduhdksa d¢ fofHkUu 
la;kstuksa dk mi;ksx djd¢ igpkus x, fMQjsafl;yh 
,DlçsLM çksVhu dh la[;k dks rkfydk 2 vkSj fp= 
6 esa n'kkZ;k x;k gSA

fMÝsafl;yh ,caMsaV@ ,DlçsLM QhplZ dh jSaÇdx

mi;ksxdrkZ fdlh Hkh Qhpj dk ckj Iy‚V

(ProStaR) dk mi;ksx djds rqyukRed fo'ys"k.k
bl vè;;u esa mi;ksx fd, x, MsVklsV esa nks 

fLFkfr;ksa ls çksVhu rhozrk eku 'kkfey gSa vkSj çR;sd 
fLFkfr esa rhu jsfIyd¢V gSa ¼lzksr% http://live-prostar-
proteomics-org@( Exp2_R100_prot½A rkfydk 1 
MsVklsV dk ek=kRed voyksdu fn[kkrh gSA

MsVklsV dk voyksdu

Value

izfrn'kZ dh la[;k 6

fLFkfr dh la[;k 2

,d Qhpj d¢ ckj Iy‚V dk mnkgj.k
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lcls vf/kd fMQjsafl;yh ,DlçsLM çksVhu 
VSN lkekU;hdj.k vkSj SLSA baI;wVs'ku rduhd 
dk mi;ksx djd¢ igpkus x, gSaA 37 çksVhu lHkh 
la;kstu esa igpkus x;s gSaA 

fu"d"kZ 
;g ys[k çksfVvksfeDl vkSj tSo lwpuk foKku d¢ 

{ks= esa dke djus okys 'kksèkdrkZvksa d¢ fy, mi;ksxh 

gSA blesa çksfVvksfeDl ,caMsal MsVk dk fo'ys"k.k 
djus d¢ fy, vyx&vyx rjhdksa dk mYys[k fd;k 
gSA ,d v‚uykbu Vwy ÞRepExploreß dk mi;ksx 
djd¢ çksfVvksfed MsVk fo'ys"k.k dk çn'kZu fd;k gSA 
ÞProStaRß Vwy d¢ }kjk lkekU;hdj.k vkSj baI;wVs'ku 
rduhdksa d¢ fofHkUu la;kstuksa dk mi;ksx djd¢ 
rqyukRed fo'ys"k.k Hkh fd;k x;k gSA ;g fu"d"kZ 
fudkyk x;k gS fd fdlh dks çksfVvksfeDl MsVk 
fo'ys"k.k d¢ fy, ,d gh fofèk ij fuHkZj ugÈ jguk 
pkfg,A Hkfo"; esa] csapekdZ MsVklsV dk mi;ksx djd¢ 
vkSj vfèkd rqyukRed fo'ys"k.k lfEefyr djsaxsA 
bld¢ vfrfjä] bu rjhdksa dk mi;ksx leku ç;ksxksa 
d¢ ,Dlçslu MsVk ¼tSls] ekbØks,js vkSj esVkc‚yksfeDl 
MsVk½ dk fo'ys"k.k djus d¢ fy, fd;k tk ldrk gSA

lanHkZ 
,aMjlu] ,u- ,y- ,oa ,aMjlu] ,u- th- ¼1998½- 

çksVhu vkSj çksfVvksfeDl% U;w VSDuhd] U;w 
gk;iksFksfll ,aM U;w oM~lZ] ] 

] 1853&1861-

lkekU;hdj.k vkSj baI;wVs'ku rduhdksa d¢ fofHkUu la;kstuksa dk mi;ksx djd¢ igpkus x, 
fMQjsafl;yh ,DlçsLM çksVhu dh la[;k

1 VSN KNN 42 39 3

2 VSN Det quantile 37 35 2

3 VSN SLSA 44 40 4

4 LOESS KNN 41 38 3

5 LOESS Det quantile 37 35 2

6 LOESS SLSA 43 39 4

7 Mean centering KNN 42 39 3

8 Mean centering Det quantile 37 35 2

9 Mean centering SLSA 44 40 4

10 Quantile centering KNN 41 38 3

11 Quantile centering Det quantile 37 35 2

12 Quantile centering SLSA 43 39 4

fMQjsafl;yh ,DlçsLM çksVhu d¢ fy, osu vkjs[k
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foÇYdl] ek- ¼2009½- çksfVvksfeDl MsVk ekbÇuxÞ] 
çksfVvksfeDl dh fo'ks"kK leh{kk] baXySaM] ] 
599&603-

djihfop] okÃ- oh-] Mcuh] ,- vkj- ,oa fLeFk] vkj-
Mh- ¼2012½- yscy&eqä LC-MS fo'ys"k.k d¢ 
fy, lkekU;hdj.k vkSj feÇlx osY;q baI;wVs'ku] 

] ] S5A

#fcu] Mh- ch- ¼1976½- baQsjsal ,oa feÇlx MsVk] 
ck;ksesfVªdk] ] 581&592-

XySc] Ã- ,oa 'ukbMj] vkj- ¼2015½- RepExplore% 
çksfVvksfeDl vkSj esVkc‚fyde MsVk fo'ys"k.k esa 
rduhdh jsfIyd¢V oSfj;sal dks lacksfèkr djrs gq,] 

] ] 2235&7-

xks,ehu] ,y- ts- Ã-] xsoVZ] d¢-] ,oa DysesaV] 
,y- ¼2018½- yscy&eqä ek=kRed LC@
MS çksfVvksfeDl esa ç;ksxkRed fMt+kbu vkSj 
MsVk&fo'ys"k.k% MSqRob d¢ lkFk ,d VîwVksfj;y] 

] ] 23&36-

pkax] lh-] ,V vy- ¼2018½- PANDA-view: lkaf[;dh; 
fo'ys"k.k vkSj ek=kRed çksfVvksfeDl MsVk d¢ 
fotqvkykbt+slu d¢ fy, ,d mi;ksx djus esa 
vklku okyk Vwy] 

pksÃ] ,e-] ,V vy- ¼2014½- MSstats% ek=kRed 
æO;eku LisDVªksesVªh vkèkkfjr çksfVvksfed ç;ksxksa 
d¢ lkaf[;dh; fo'ys"k.k d¢ fy, ,d vkj iSd¢t] 

] ] 2524&6-

fo,Dt+ksjsd] l-] dksacsl] Q-] ytkj] lh-] fx;kÃ 
fx;kusêksa] d+-] xÙkks] y-] nks¶+Q+Zj] v-] gslls] 
v-] dkSrs] ;-] Qsjjks] e-] c`ys;] lh-] ,oa cxZj] 
r- ¼2017½- DAPAR vkSj ProstaR% l‚¶Vosj Vq 
ijQ+kseZ LVsfVLdy ,ukfyfll bu Do‚afVVsfVo 
fMLdojh çksVsvksfeDl] ] ] 
135&136-

g"kZ vkSj vkuan ls ifjiw.kZ thou]
dsoy Kku vkSj foKku ds vk/kj ij laHko gSA

&loZiYyh jkèkkÑ".ku
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LFkkf;Ro fo'ys"k.k& vçkpkfyd n`f"Vdks.k
çdk'k dqekj] jathr dqekj i‚y] ve`r dqekj i‚y] jktw dqekj] jktho jatu dqekj]  

e`Ue; jk; ,oa eks- ;klhu 
Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] uÃ fnYyh&110012

1- ifjp;
Qly lq/kkj dh xfrfof/k;ksa dh lQyrk cgqr 

gn rd cM+s iSekus ij mRiknu d¢ fy, csgrj fdLeksa 
dh igpku ij fuHkZj djrh gSA ,d thuksVkbi csgrj 
ekuk tk ldrh gS ;fn ;g vuqdwy okrkoj.k d¢ 
rgr mPp mit {kerk vkSj ,d gh le; esa ç:ih 
LFkkf;Ro gSA QsuksVkbi] thuksVkbi ¼G½] i;kZoj.k ¼E½ 
,oa th- bZ- baVjsD'ku ¼th-bZ-vkbZ-½ dk ,d feJ.k gSA 
fLFkjrk dh vo/kkj.kk dks le>us d¢ fy, 'kks/kdrkZ 
vuqdwyu] ç:ih LFkkf;Ro vkSj mit LFkkf;Ro tSls 
inksa dk mi;ksx djrsa gSa ¼csdj vkSj yhvksu] 1988½A

;gk¡ in vuqdwyu d¢ okjs esa nkoksydj ¼1999½ us 
foLr`r ppkZ dh gSA lHkh thfor oLrqvksa esa 'kkjhfjd 
lek;kstu gksrk gS tks mUgsa vius rkRdkfyd ifjos'k 
esa mrkj&p<+ko ls lkeuk djus dh vuqefr nsrk 
gSA ;s lek;kstu Lo;a ls vuqdwyu d¢ :i esa tkuk 
tkrk gSA vuqdwyu ,d thuksVkbi dk y{k.k gS  
tks p;u d¢ rgr vius vfLrRo d¢ fy, vuqefr 
nsrh gSA lk;eaM~l ¼1981½ us vuqdwyu d¢ nks igyw 
fn, gSaA

1- 	 fof'k"V ftuksVk;fid vuqdwyu% ;g ,d lhfer 
i;kZoj.k d¢ fy, vuqdwyu d¢ djhc gSA

2- 	lkekU; ftuksVk;fid vuqdwyu% ;g ,d fofHkUu 
okrkoj.k d¢ fy, vuqdwyu gSA

czhMj @ fdlku d¢ vafre y{; vkSj fopkjkèkhu 
fo’ks"krk d¢ fy, LFkkf;Ro dh nks vo/kkj.kk gSa] tSfod 
vkSj —f"k'kkL=h; vo/kkj.kk] bUgsa Øe'k% fLFkj vkSj 
xfr'khy vo/kkj.kk ¼yhvksu] 198½ Hkh dgrs gSaA

tSfod vo/kkj.kk d¢ rgr ,d fLFkj thuksVkbi 
ftldk QsuksVkbi gS] tks fd fo’ks"krk d¢ Lrj ls de 

fopyu fn[krk gS] tc thuksVkbi dk ijh{k.k ,d 
la[;k ls vf/kd okrkoj.k esa djrs gSaA vyx&vyx 
okrkoj.k esa fLFkj çn'kZu d¢ dkj.k] bl voèkkj.kk 
dks LFkkf;Ro dh vo/kkj.kk Hkh dgk tkrk gSA

tSfod vo/kkj.kk esa vukt dh mit dks ns[krs 
gSaA ,d fLFkj thuksVkbi vuqdwy okrkoj.k d¢ rgr 
bruh vPNh iSnkokj ugha nsrk ftruk fd çfrdwy 
okrkoj.k esa Hkh vkSlru vPNh iSnkokj djrk gSA 

LFkkf;Ro eki vkSj mud¢ varfuZfgr 
LFkkf;Ro vo/kkj.kk

Environmental variance tSfod
Ecovalence —f"k'kkL=h;
Stability variance —f"k'kkL=h;
Regression coefficient tSfod ,oa —f"k'kkL=h;
Deviation mean square —f"k'kkL=h;
Coefficient of 

determination
—f"k'kkL=h;

Hanson’s stability 

Measure
—f"k'kkL=h;

Huhn’s Measures tSfod@—f"k'kkL=h;
Kang’s rank-sum —f"k'kkL=h;
Ketata’s ranking sum —f"k'kkL=h;

çpyu esa mit LFkkf;Ro vf/kdka'k —f"k'kkL=h; 
vo/kkfjr gSA tSfod vo/kkj.kk d¢ fy, d¢oy nks 
eki miyC/k gSa vkSj os i;kZoj.kh; fopj.k  vkSj 
fofoèkrk dk i;kZoj.kZ xq.kkad (CVi) gSA
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	           (1)

                  (2) 

bues ls de eku okyk loZFkk mPp LFkkf;Ro 
fn[krk gSA ;|fi tks ekikad lS)kafrd :i ls vfèkd 
vPNk gks fuEufyf[kr dkj.k ls O;kogkfjdrk esa 
mi;ksxh ugha gksrk gS (i) tSfod vo/kkj.kk d¢ rgr 
LFkkf;Ro vkerkSj ij vis{kk—r de mit fn[krk 
gS (ii) mPp Lrjh; mit okys thuksVkbi dks o`gr 
okrkoj.k dh lhek esa vey esa ykuk dfBu gSA 

LFkkf;Ro fo'ys"k.k dks nks rjhdksa] çkpkfyd vkSj 
vçkpkfyd lewgksa esa oxhZ—r djrs gSa ¼gqu] 1979½A 
çkpkfyd –f"Vdks.k thuksVkbi] i;kZoj.k vkSj GEI 
çHkko d¢ forj.k d¢ ckjs esa lkaf[;dh; ekU;rkvksa 
ij vk/kkfjr gSA ysfdu] vçkpkfyd dksbZ fo'ks"k 
lkaf[;dh; ekU;rkvksa ij vk/kkfjr ugha gSA

vçkpkfyd LFkkf;Ro fof/k] çkpkfyd LFkkf;Ro 
fof/k ls dbZ ekeys esa vPNh gSA i;Zosf{kr eku d¢ 
forj.k d¢ ckjs esa dksbZ ekU;rkvksa dh vko';drk ugha 
gSA ;g vkmVyk;j ls mRiUu i{kikr dks de djrk 
gS ,oa mi;ksx rFkk O;k[;k djus d¢ fy, vklku gS  
vkSj ,d ;k vf/kd thuksVkbi dks gVkus ,oa tksM+us 

ls ifj.kkeksa esa vf/kd fHkUurk ugha nsrk gSA

;g lp gS fd vçkpkfyd fof/k] çkpkfyd fof/k 
led{k ls de 'kfä'kkyh gS] ysfdu tc thuksVkbi 
dh la[;k vf/kd gks rks vçkpkfyd fof/k dh {kerk 
çkpkfyd fof/k dh {kerk d¢ vf/kd led{k gksrh gS 
¼fjxj vkSj çHkkdj.k] 2000½A LFkkf;Ro ekius d¢ fy, 
cgqr lkjh fof/k;k¡ gSA çtuu dk;ZØeksa @ fdLe d¢ 
p;u esa thuksVkbi ijh{k.k d¢ fy, dqN esa dks tksM+us 
ls vPNk vkSj mfpr estimators d¢ fy, vçkpkfyd 
fof/k ,oa çkpkfyd fof/k d¢ chp lkaf[;dh; laca/kksa 
dk v/;;u djus d¢ fy, vko';d gSA

2- lkexzh vkSj fof/;ka
bl v/;;u esa mi;ksx fd, vkadM+s vka/kz çns'k 

d¢ fofHkUu —f"k tyok;q {ks=ksa esa fLFkr vuqla/kku d¢aæksa 
ij vk;ksftr cgq LFkku lky ijh{k.kksa ls ,d= fd, 
x, FksA çk;ksfxd ysvkmV (layout) 3 izfrÑfr;ksa 
d¢ lkFk ;k–fPNd [k.M vfHkdYiuk esa fd;k x;k 
FkkA vkadM+ksa dh vkiwfrZ {ks=h; —f"k vuqlaèkku LVs'ku 
(RARs), Palem, AN-GRAU, vka/kz çns'k d¢ }kjk dh 
xbZ gSA Qyh iSnkokj çfr gsDVs;j fdyks d¢ :i esa 
O;ä fd;k x;kA 10 thuksVkbi vkSj 12 okrkoj.k d¢ 
e/; vkadM+s ¼rkfydk 1½ esa çLrqr gSA

10 thuksVkbi ,oa 12 okrkoj.k d¢ eè; mit vkadM+s 
E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12

G1 1773 880 2841 2020 856 1382 1458 282 1190 1001 2708 1832

G2 1715 861 2497 2020 505 1104 1153 275 1394 882 1956 1907

G3 1241 424 3266 1717 1148 1225 1130 113 701 705 1688 1568

G4 1472 917 3172 2222 1505 1475 1222 632 1308 334 2833 1157

G5 1208 1435 3625 1919 903 1432 921 862 1081 539 2303 1778

G6 1893 1310 2716 2374 1320 1476 1482 680 1498 591 2877 2333

G7 1852 1169 2527 2222 903 1220 1407 455 1637 521 2042 1732

G8 1266 993 2245 1869 292 972 1171 275 1419 767 2184 2037

G9 1736 792 2376 2172 981 1113 1051 364 1579 364 2940 1500

G10 1442 695 2800 2071 1051 1890 1051 605 1684 67 2083 1419
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3- ukLlj] ,oa gqu }kjk thuksVkbi ds vkèkkj 
ij ç:ih LFkkf;Ro ds dqN vçkpkfyd fof/;ksa 
ds fooj.k 

3-1-  çR;sd okrkoj.k esa çlj.k jSad (Si(2))

tgk¡ E okrkoj.k dh la[;k gS] 

 okrkoj.k esa jSad (rank) dk ek/; gS] 
çR;sd okroj.k esa baVjsD'ku jsflMwvy (Intraction 
re-schedule) Vij ij vk/kkfjr thuksVkbi dk jSad gS] 
tgk¡ jSad de ls mPpre dh vksj vkoafVr gSA

3-2-  ds çfr bdkbZ esa thuksVkbi ds fujis{k jSad 
ds varj dk ;ksx (Si(3))

tgk¡ E okrkoj.k dh la[;k gS]  okrkoj.k 
esa jSad dk ek/; gS]  çR;sd okroj.k esa baVjsD'ku 
jsflMwvy Vij ij vk/kkfjr  thuksVkbi ,oa 
okroj.k dk jSad gS] tgk¡ jSad de ls mPpre dh 
vksj vkoafVr gSA

3-3-  çR;sd okrkoj.k esa jSad esa ekud fopyu 
(Si(4)) 

tgk¡ E okrkoj.k dh la[;k gS]  okrkoj.k 
esa jSad dk ek/; gS]  çR;sd okroj.k esa baVjsD'ku 
jsflMwvy Vij ij vk/kkfjr  thuksVkbi ,oa 
okroj.k dk jSad gS] tgk¡ jSad de ls mPpre dh 
vksj vkcafVr gSA

3-4- çR;sd okrkoj.k esa jSad esa ekè; fopyu 
(Si(5)) 

 tgk¡ E okrkoj.k dh la[;k gS]  okrkoj.k esa 
jSad dk ek/; gS]   mit d¢ ek/; ij vk/kkfjr  
thuksVkbi ,oa  okroj.k dk jSad gSA 

3-5-  ds çfr bdkbZ esa çlj.k jSad (Si(6))

tgk¡ E okrkoj.k dh la[;k gS]  okrkoj.k 
esa jSad dk ek/; gS]  çR;sd okroj.k esa baVjsD'ku 
jsflMwvy Vij ij vk/kkfjr  thuksVkbi ,oa  
okroj.k dk jSad gS] tgk¡ jSad de ls mPpre dh 
vksj vkoafVr gSA 

4- fjDdh ,dksokysal (ecovalence)

baVjsD'ku oxksZ d¢ ;ksx d¢ fy, thuksVkbi d¢ 
;ksxnku ls ljy vkSj x.kuk djus d¢ fy, vklku] 
,dksokysal ekikad ¼ ½ feyrk gS

 (3.3)

de ecovalence eku okyk thuksVkbi] 
mit&LFkkf;Ro dh –f"V ls vkn'kZ ekuk tkrk gSA

5- 'kqDyk dk LFkkf;Ro çlj.k (Shukla’s stability 
variance measure) 

jsflMwvy  d¢ fopj.k dk vuqeku  
 thuksVkbi dh LFkkf;Ro dk ,d mi;ksxh 

lwpd gksrk gSA dks LFkkf;Ro fopj.k d¢ :i esa 
ifjHkkf"kr fd;k x;k gS%	

 			 

	  (3.4)	  
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tgk¡  (3.3) }kjk ifjHkkf"kr fd;k x;k gS vkSj 
MS(GE) th×bZ baVjsD'ku dk ek/; oxZ gS]

[MS(GE)  =  ]

;g lkaf[;dh (Statistic)  dk jSf[kd la;kstu 
gS blhfy, jsafdax d¢ fy, nksuksa ekikad  vkSj 
cjkcj gSA

6- dkax jSad&;ksx (Kang Rank-Sum(RS)) 
dkax jSad&;ksx ,d vçkpkfyd fof/k gS] tgka 

mit ,oa 'kqDyk dk çlj.k nksuksa dks fy;k tkrk gSA 
;gk¡ mit ,oa LFkkf;Ro nksuksa d¢ fy, ,d gh Hkkj 
nsrsa gSa rkfd gesa mPp mit d¢ lkFk&lkFk LFkkf;Ro 
thuksVkbi Òh fey ld¢A bl fof/k esa] mPpre mit 
thuksVkbi vkSj lcls de LFkkf;Ro çlj.k okys 
thuksVkbi nksuksa dks jSad 1 nsrsa gSa mld¢ ckn lHkh 
thuksVkbi d¢ fy, nksuksa ekudksa d¢ jSadksa ij vkèkkfjr 
;ksx fudyrs gSaA (Akcura & Kaya, 2008) d¢ vuqlkj 
çR;sd thuksVkbi ls de jSad okys jSad&;ksx (RS) 
lcls vf/kd okaNuh; thuksVkbi ekuk tkrk gSA

RSi = ek/; mit dh jSad +  dh jSad 

;gk¡ jSafdax d¢ fy, ge 'kqDyk dh LFkkf;Ro 
çlj.k izkpky( ( ) dks Wricke ecovalence (Wi) d¢ 
lkeku ekurs gSa D;ksafd 'kqDyk dk LFkkf;Ro çlj.k 
izkpky( ( ), Wricke ecovalence (Wi) d¢ js[kh; 
la;kstu ls cuk g¨rk gSA

mnkgj.k
lcls igys ge Åij fy, x, vkadM+ksa ls MS 

Excel esa   dk eku fudkyrs 
gSaA rnqijkUr, Wricke ecovalence (Wi) dk eku 
fudkyrs gSa] mld¢ ckn çR;sd thuksVkbi dk Wricke 
ecova-lence (Wi) ij vk/kkfjr jSad fudyrs gSa ftl 
esa vf/kdre mit&ek/; eku okys thuksVkbi dks 
vf/kdre jSad nsrs gSaA 

çR;sd thuksVkbi dk mit d¢ ek/; eku ij 
vkèkkfjr jSad fudkyrs gSa ftles vf/kdre mit&ek/; 
eku okys thuksVkbi dks U;wure jSad nsrs gSa] mld¢ 
ckn nksuksa ekudksa ls fudkys x;s jSadks dk jSad;ksx 
fudkyrs gSaA 
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fudkys x;s jSad&;ksx (RS) dk mi;ksx okaNuh; 
thuksVkbi dk p;u djus esa djrs gSaA 

fu"d"kZ%
çR;sd thuksVkbi esa ls lcls de jSad okys 

jSad&;ksx (RS) dks lcls vf/kd okaNuh; thuksVkbi 
ekuk tkrk gSA

7- dsrrk dh jSafdax ;ksx fof/ (Ketata’s ranking 
sum methods)

Ketata (1988) us ,d jSafdax fof/k nh gS ftl esa 
thuksVkbi dh jSad lHkh çdkj d¢ okrkoj.k esa vukt 
dh mit ij vk/kkfjr gksrh gSA çR;sd thuksVkbi dh 
jSad mit d¢ ek/; ,oa ekud fopyu ij vkèkkfjr 
gksrh gSA bl fof/k esa tks thuksVkbi vf/kdre 
çn'kZu djrk gS mldk jSad 1 ysrs gSa vkSj ;fn ,d 
thuksVkbi dk çn'kZu ek/; jSad 1 d¢ djhc ,oa de 
jSad d¢ ekud fopyu d¢ djhc gks mls lcls vf/kd 
LFkk;h fdLe d¢ :i esa tkuk tkrk gSA

8- la'kksf/r LFkkf;Ro ekikad
;gk¡ LFkkf;Ro ekikad fudkyus d¢ fy, nks ekikadksa 

dk mi;ksx djrs gSaA igyk ,d thuksVkbi dk lHkh 
okrkoj.k ls jSad&;ksx tks fd baVjsD'ku jsflMwvy 

ij vk/kkfjr gks ,oa nwljk çR;sd okrkoj.k esa 
mlh thuksVkbi çlj.k tks fd baVjsD'ku jsflMwvy 

ij vk/kkfjr gks] nksuksa dks ysrs gSaA ,d ckj 
iqu% jSad&;ksx dk jSad ftl esa vf/kdre eku okys 
thuksVkbi dks vf/kdre jSad nsrs gSa ,oa blh çdkj 
thuksVkbi çlj.k d¢ fy, Hkh jSafdax djrs gS ftl esa 
vf/kdre eku okys thuksVkbi dks vf/kdre jSad nsrs 
gSaA nksuksa ekikad dk jSf[kd la;kstu djd¢ la'kksf/kr 
LFkkf;Ro ekikad fodflr djrs gSa ftls jSad vkèkkfjr 
LVsfcfyVh baMsDl (RSI) ls fpfUgr djrs gSaA

 RSI= (( rRS+ rSi(2))/2) dk jSad,

mnkgj.kr
lcls igys ge Åij fy, x, vkadM+ksa ls MS 

Excel esa  dk eku fudkyrsa gSaA 
 mld¢ ckn dk fujis{k eku 

fudkyrs gSaA çR;sd thuksVkbi dk lHkh okrkoj.k esa 
 dk fujis{k eku d¢ vk/kkj ij 

jSafdax djrs gSa] mld¢ ckn  dk 
fujis{k eku d¢ vk/kkj ij çR;sd thuksVkbi dk lHkh 
okrkoj.k esa çlj.k fudky dj jSafdax djrs gSaA
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fu"d"kZ%
çR;sd thuksVkbi esa ls lcls de jSad vk/kkfjr 

LVsfcfyVh baMsDl (RSI) dk eku okafNr ifj.kke 
nsrk gSA

RSI= rank of (( rRS+ rSi(2))/2) dk eku fudkyrs gSaA

LFkkf;Ro dh vçkpkfyd fof/k;ksa ls çkIr  
ifj.kke dh rqyuk d¢ fy, ge mlh MkVklsV (dataset) 
esa ;ksxkRed eq[; çHkko vkSj xq.kd var%fØ;k 
¼,,e,evkÃ½ e‚My ls ckbIykWV fo'ys"k.k djus ij 
ifj.kke larks"kçn feyrk gSA
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lanHkZ
nkoksydj] ,- vkj- ¼1999½- 

A dkUlsIV çdk'ku daiuh] 
ubZ fnYyh] A 

ukLlj] vkj-] ,oa gqu] ,e- ¼1987½- 

A c‚;ksehfVªDl] 
A

dkax] ,e- ,l- ¼1988½- 
A 

flfj;y fjlpZ dE;qfud¢'ku] A

jktw] ch- ,e- d¢- ,oa HkkfV;k] oh- d¢- ¼2003½- 

A tuZy v‚Q bafM;u lkslkbVh v‚Q 
,xzhdYpjy LVsfVfLVDl] A

'kqDyk] th- d¢- ,p- ¼1972½- 

A gsjsfMVh] 
A

jko] vkj- ¼1997½- 
A vçdkf'kr 

ih]pMh Fkhfll] ih th Ldwy] Hkk-—-v-i-] ubZ 
fnYyhA

fjDdh] th- ¼1962½- 
 tsM- ] 

A
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xkpZ vkSj ,l oh vkj ds la;ksftr e‚My dk mi;ksx djds 
Ñf"k deksfMVh dh dherksa esa vfLFkjrk dk iwokZuqeku

jathr dqekj i‚y] rfuek nkl] vèr dqekj i‚y] çdk'k dqekj] eksgEen ;klhu ,oa lR; iky Çlg
Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] uÃ fnYyh 

lkj
—f"k oLrqvksa (commodities) dh dherksa esa 

mrkj&p<+ko dk iwokZuqeku yxkuk vktdy cgqr 
egRoiw.kZ gks x;k gSA ewY; J`a[kyk esa vfLFkjrk dks 
idM+us esa ikjaifjd iSjkehfVªd e‚My dk mi;ksx v{ke 
ik;k x;k gSA bl lanHkZ esa] e'khu yÉux ¼,e,y½ 
rduhd tSls liksVZ osDVj fjxzs'ku ¼,lohvkj½ dks 
iwokZuqeku dh lVhdrk esa lqèkkj d¢ fy, ykxw fd;k 
tk ldrk gSA orZeku tkap esa] iSjkehfVªd vjs[kh; 
Vkbe lhjht+ e‚My vFkkZr lkekU;h—r v‚Vksjsxzsflo 
daMh'kuy gsVsjkslsMSfLVd ¼xkpZ½ e‚My vkSj i;Zosf{kr 
,e,y d¢ la;kstu ij vkèkkfjr ,d ,YxksfjFe gSA ,l 
oh vkj dk mi;ksx Hkkjr d¢ nks çeq[k cktkjksa fnYyh 
vkSj dksydkrk esa I;kt dh dherksa esa mrkj&p<+ko 
d¢ iwokZuqeku d¢ fy, fd;k x;k gSA xkpZ e‚My dh 
rqyuk esa çLrkfor ,YxksfjFke d¢ vkmVijQ‚es±l dks 
:VehuLDok;j ,jj ¼vkj,e,lÃ½] ehu ,ClksY;wV,jj 
¼,e,Ã½ vkSj R2 y‚x d¢ ekè;e ls rqyukRed çn'kZu 
fd;k x;k gSA

 xkpZ] ,lohvkj] I;kt dh dher] 
vfLFkjrkA

ifjp;
bl vè;;u esa Hkkjr d¢ nks çeq[k cktkjksa] fnYyh 

vkSj dksydkrk esa I;kt dh dher esa mrkj&p<+ko 
dk iwokZuqeku yxkus d¢ fy, e'khu yÉux rduhd 
¼,lohvkj½ d¢ lkFk u‚uykbfu;j oksySfVfyVh e‚My 
¼xkpZ½ d¢ la;kstu ij vkèkkfjr ,d ,Yxksfjne cuk;k 
x;k gSA rkfd] lVhd vkSj le; ij iwokZuqeku ls 
fdlkuksa dks vk; c<+kus esa enn feysxhA

fofHkUu egRoiw.kZ —f"k oLrqvksa esa eq[; :i ls 
[kjkc gksus okys mRikn vfLFkjrk dks n'kkZrs gSaA buesa 
ls I;kt ,d cgqr gh egRoiw.kZ rkth lCth gS ftldk 
lsou nqfu;k Hkj esa lky Hkj fd;k tkrk gSA nqfu;k 
Hkj esa Hkkjr] I;kt dh Qly d¢ {ks= esa igys vkSj 
phu d¢ ckn mRiknu esa nwljs LFkku ij gSA vfLFkj 
ekSle vkSj mRiknu esa mrkj&p<+ko cktkj ewY; 
esa mrkj&p<+ko d¢ çeq[k dkjd gSaA vfLFkjrk dks 
idM+us d¢ fy, lcls O;kid :i ls bLrseky fd, 
tkus okys iSjkehfVªd u‚uykbfu;j Vkbe&lhjht+ 
e‚My v‚Vksjsxzsflo daMh'kuy gsVsjkslsMSfLVd ¼vkpZ½ 
e‚My ¼1½ vkSj lkekU;h—r vkpZ ¼xkpZ½ e‚My ¼2½ 
gSaA fdlh ,d e‚My dh dfe;ksa dks nwj djus d¢ 
fy,] fofHkUu ladj e‚Myksa dk mi;ksx çLrkfor 
fd;k x;k gS ¼3] 4½A ikjaifjd le;&J`a[kyk e‚My 
ij Þe'khu yÉux rduhdÞ dh Js"Brk dÃ 'kksèki=ksa 
¼5] 6] 7½ esa lkfcr gqÃ gSA foÙkh; le; J`a[kyk dh 
Hkfo";ok.kh d¢ fy, liksVZ osDVje'khu ¼,loh,e½ vkSj 
raf=dk usVodZ d¢ çn'kZu dh rqyuk igys dh x;h 
gS ¼8] 9½A yw,V- vy- ¼10½ foÙkh; le; J`a[kyk dh 
iwokZuqeku d¢ fy, Lora= ?kVd fo'ys"k.k ¼vkÃlh,½ 
vkSj ,lohvkj ij vkèkkfjr ,d ,Yxksfjne fodflr 
fd;k FkkA i‚y,Vvy ¼11½ xqtjkr] Hkkjr esa vjgj 
esa jksx dh ?kVuk d¢ iwokZuqeku d¢ fy, ,lohvkj 
rduhd ykxw fd;k gSA orZeku 'kksèk i= esa] vfLFkjrk 
dks vfèkd dq'kyrk ls idM+us d¢ fy, xkpZ vkSj 
,lohvkj rduhd dks feyk dj gkbfczM e‚My dks 
ykxw djus dk ç;kl fd;k x;k gSA ,d vuqç;ksx d¢ 
:i esa] fnYyh vkSj dksydkrk esa I;kt dh dherksa esa 
mrkj&p<+ko d¢ iwokZuqeku d¢ fy, dk;Zç.kkyh ykxw 
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fd;k x;k gSA

,lohvkj e‚My fjxzs'ku lsVvi d¢ leku gS 
vkSj ;g fuEufyf[kr Q+aD'ku }kjk fiNys voyksduksa 
ls Hkfo"; d¢ ewY; dk iwokZuqeku djrk gS%

;gk¡  vkmViqV gS] p lfEefyr fd, tkus 
okys ySXl dh la[;k gS vkSj  tu‚bt+VeZ gSA ,d 
le;&J`a[kyk ¼ ½ dh vfLFkjrk dks nks Hkkxksa] l'krZ 
fopj.k¼ ½ vkSj vof'k"V ¼ ½ d¢ :i esa 'kkfey fd;k 
tk ldrk gS%

;gk¡   igys xkpZ }kjk çkIr fd;k tk ldrk gS] 
mld¢ ckn vof'k"V ¼  dk vuqeku bl çdkj gksxk%

 dks ,lohvkj }kjk fuEukuqlkj e‚My fd;k 
tk ldrk gS%

tgk¡ p varjky gS vkSj ¼-½ ,lohvkj Q+aD'ku 
gSA bl ,lohvkj dks ykxw djd¢  çkIr fd;k tk 
ldrk gSA blfy,] la;qä iwokZuqeku gS

;gk¡] vfLFkjrk dk iwokZuqeku djus dh çfØ;k esa 
fuEufyf[kr pj.k 'kkfey gSa%

1-	 çfr'kr y‚x&fjVuZ J`a[kyk ¼ ½ dh x.kuk ekSleh 
:i ls lek;ksftr ekfld MsVk ij dh tkrh gSA

2-	 loZJs"B mi;qä ekè;e‚My ¼,fjek½ dks  
J`a[kyk ij fQV fd;k tkrk gSA

3-	 l'krZ fo"ke ySafxdrk dk ijh{k.k djus d¢ fy, 
vo'ks"kksa ij vkpZ&,y,e ijh{k.k fd;k tkrk gSA

4-	 l'krZ vfLFkjrk ¼ ½ dks e‚My djus d¢ fy, 
,d fof'k"V xkpZ e‚My fQV fd;k x;k gSA

5-	 vof'k"Vksa dh x.kuk fQVsM xkpZ ls dh tkrh gS% 
] tgka okLrfod vfLFkjrk dks 

oxZy‚xfjVuZ ¼yw,V- vy] 2013½ d¢ :i esa ekuk 
tk ldrk gS] ftldh x.kuk bl çdkj dh tk 

ldrh gS%

	

6-	 vof'k"V funku fd;k tkrk gSA ;fn vof'k"V 
lglac) gSa] rks vxys pj.k ij vkxs c<+saA vU;Fkk 
vafre ifj.kke d¢ fy, tk,aA

7-	 ,lohvkj dks vof'k"V J`a[kyk ¼ ½ d¢ iwokZuqeku 
d¢ fy, ykxw fd;k tkrk gSA

8-	 vfLFkjrk dk vafre iwokZuqeku¼ ½d¢ :i esa 
çkIr fd;k tk ldrk gSA

mijksä ,YxksfjFke dh iwokZuqeku lVhdrk dh 
ç;ksxkfJr rqyuk d¢ fy,] xkpZ e‚My vkSj ,lohvkj] 
esa fuEufyf[kr rhu ekunaMksa dk mi;ksx fd;k tkrk 
gS%

orZeku vè;;u d¢ fy,] fnYyh vkSj dksydkrk 
d¢ fy, tuojh] 2004 ls fnlacj] 2018 d¢ nkSjku 
jk"Vªh; ckxokuh vuqlaèkku vkSj fodkl QkmaMs'ku 
¼,u,pvkjMh,Q½] Hkkjr ls I;kt dk Fkksd ewY; ,d= 
fd;k x;k gSA ekSleh lwpdkadksa dks fp= 1 esa n'kkZ;k 
x;k gSA tks ekSleh lwpdkadksa dk U;wure ewY; eÃ d¢ 
eghus esa fnYyh esa vkSj vçSy esa dksydkrk d¢ cktkj 
esa feys tcfd vfèkdre ewY; vDVwcj d¢ eghus esa 
fnYyh esa fy, vkSj uoacj esa dksydkrk d¢ cktkj esa 
ns[kk tk ldrk gSA

fnYyh vkSj dksydkrk d¢ cktkjksa d¢ ekfld ewY; 
d¢ lkFk&lkFk ekSleh :i ls lek;ksftr ewY; Øe'k% 
fp= 2 vkSj 3 esa n'kkZ, x, gSaA
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v‚xesaVsM fMdhQqyj ¼,Mh,Q½ ijh{k.k] fQfyIlisjksu 
¼ihih½ ijh{k.k vkSj DokVdksLdh&fQfyIl&fLeFkf'ku 
¼d¢ih,l,l½ ijh{k.k J`a[kyk dh fLFkjrk d¢ ijh{k.k 
d¢ fy, fd, x, gSaA lHkh ijh{k.k J`a[kyk dh fLFkjrk 
dk lad¢r nsrs gSaA J`a[kyk esa vjs[kh; js[kk dh 
mifLFkfr lqfuf'pr djus d¢ fy, chMh,l vjSf[kdrk 
ijh{k.k Hkh fd;k x;k gSA vkpZ&,y,e ijh{k.k dk 
mi;ksx djd¢ J`a[kyk esa l'krZ gsVsjkslsMSfLVflVh dh 
mifLFkfr dk ijh{k.k fd;k x;k FkkA

O;fäxr y‚xfjVuZ J`a[kyk d¢ fy, vfoHkkftr 
xkpZ e‚My dks fQV djus d¢ ckn] vof'k"Vksa dh tkap 
v‚Vks lglacaèk ¼,lh,Q½ vkSj vkaf'kd v‚Vks lglacaèk 
¼ih,lh,Q½ Iy‚V d¢ ekè;e ls v‚Vks lglacaèk dh 
laHkkfor mifLFkfr d¢ fy, dh xÃ FkhA nksuksa cktkjksa 
d¢ fy, Lor% lglac) vo'ks"kksa dks [kkstus ij] 
,lohvkj dks fQVsM xkpZ e‚My ls çkIr vof'k"V 
J`a[kyk ij ykxw fd;k x;k gSA vof'k"V J`a[kyk esa 
Lor% lglacaèk dh mifLFkfr Li"V :i ls bafxr 
djrh gS fd ,lohvkj tSlh vU; mUur lkaf[;dh; 
rduhd dk mi;ksx dj d¢ dqN iSVuZ vHkh Hkh 
vo'ks"kksa ls fudkyk tk ldrk gSA

ikjaifjd xkpZ e‚My vkSj xkpZ&,lohvkj d¢ 
chp ç;ksxkfJr rqyuk vkj,e,lÃ] ,e,Ã vkSj R2 
y‚xekuksa }kjk ekih xÃ mud¢ iwokZuqeku çn'kZu d¢ 
vkèkkj ij dh tkrh gSA rqyuk d¢ mís'; ls] 18 MsVk 
Çcnqvksa d¢ lR;kiu ls bldk mi;ksx fd;k tkrk 
gSA lacafèkr ifj.kke rkfydk 1 esa çLrqr fd, x, 
gSaAnksuksa cktkjksa esa xpZ d¢ vkj,e,lÃ vkSj gkbfczM 
rduhd d¢ chp ,d lVhd varj gSA blh rjg] 
,e,Ã vkSj R2 y‚xekuksa ij Hkh fopkj djrs gq,] xkpZ 
fofèk ij xkpZ ,lohvkj gkbfczM e‚My d¢ csgrj 
çn'kZu dks –<+rk ls LFkkfir fd;k tk ldrk gSA

,d dne vkxs xkpZ vkSj xkpZ&,lohvkj 
e‚My dk iwokZuqeku çn'kZu

fnYyh vkj,e,lÃ 865-29 674-50

,e,Ã 567-15 463-76

R2y‚x 41-64 6-86

dksydkrk vkj,e,lÃ 833-07 779-47

,e,Ã 517-19 470-81

R2y‚x 66-47 8-73

Hkfo"; d¢ iwokZuqeku vkSj lVhdrk dh fo'ks"krk 
d¢ vkèkkj ij egRoiw.kZ fu.kZ; ysus d¢ fy, ,d 
lkaf[;dh; e‚My dh flQkfj'k dh xÃ gSA ;gk¡] 

vè;;u fd, x, nks cktkjksa esa I;kt d¢ Fkksd 
ewY; d¢ ekSleh lwpdkad

fnYyh cktkj d¢ fy, okLrfod I;kt 
ewY;J`a[kyk ¼Bksljs[kk½ vkSj ekSleh :i ls lek;ksftr 

J`a[kyk ¼Çcnhnkj js[kk½

dksydkrk cktkj d¢ fy, okLrfod I;kt 
ewY;J`a[kyk ¼Bksljs[kk½ vkSj ekSleh :i ls lek;ksftr 

J`a[kyk ¼Çcnhnkj js[kk½
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i;Zosf{kr ,e,y rduhd vFkkZr vfLFkjrk ls fuiVus 
d¢ fy, ikjaifjd xkpZ e‚My d¢ lkFk ,lohvkj ykxw 
fd;k x;k gSA ,lohvkj vkèkkfjr gkbfczM –f"Vdks.k 
fnYyh vkSj dksydkrk nksuksa cktkjksa esa I;kt dh 
dherksa esa mrkj&p<+ko d¢ iwokZuqeku vkSj e‚MÇyx 
esa ikjaifjd xkpZ e‚My ls csgrj ik;k x;k gSA 
vkj,e,lÃ] ,e,Ã vkSj vkj Ldk;j y‚x oSY;w dks 
n{krk ekunaM ekurs gq,] xkpZ vkSj xkpZ&,lohvkj 
e‚My d¢ chp ç;ksxkfJr rqyuk dh xÃ gSA oLrqvksa 
dh dherksa dk lVhd vkSj le; ij iwokZuqeku u 
d¢oy fdlkuksa dks viuh mit cspus d¢ fy, mfpr 
fu.kZ; ysus esa enn djsxk cfYd uhfr fuekZrkvksa dks 
mfpr uhfr rS;kj djus esa Hkh enn djsxk tks cnys 
esa fdlkuksa dh vk; c<+kus esa enn djsxkA

lanHkZ
,axy] vkj- ,Q- ¼1982½- v‚Vksjsxzsflo daMh'kuy gsVsjks 

lsMSfLVflVh fon ,LVhesV vkQ n oSfj,Ul vkQ 
;wukbVsM ÇdxMe bdksukeSfVªdkA 50] 987&1007 

cksylZyso] Vh- ¼1986½- tuZykbTM v‚Vksjsxzsflo 
daMh'kuy gsVsjks lsMSfLVdVhA bdksukeSfVªdk 
tuZy] 31] 307&327-

ixu] ,- vkj- ,oa LoVZ] th- MCyw- ¼1990½- vYVjusfVo 
e‚My Qksj daMh'kuy LV‚d oksysfVfyVh- ts- 
bdksuksesVªhl 45% 267&290A

[k'kh] ,e ,oa fctjh] ,e ¼2012½- , U;w Dykl vkQ 
gkbfczM e‚My Qkj Vkbe lhjht QksjdkÇLVx 
,DliVZ flLV ,IykbMA 39¼4½] 4344& 4357A

osÇMx] Mh- d¢- ,oa flvksl] d¢- ts- ¼1996½- Vkbe 
lhjht QksjdkÇLVx okÃ dkEckbfuxa vkjch,Q 

usVodZ] lVÊfuVh QSDVlZ ,UM n c‚Dl&tsuÇdl 
e‚MyA U;wjks daI;wÇVx] 10¼2½] 149&168A

fe=k] Mh- ,oa i‚y] vkj- d¢- ¼2017½- 
gkbfczMVkbe&lhjht e‚My Qkj QksjdkÇLVx 
,xzhdYpj deksfMVh çkÃlstA e‚My vflLV 
LVsV,iy 12¼3½% 255&264-

>kax] okÃ- ts- ,oa >kax] ts- ,y- ¼2018½- oksysfVfyVh 
Qksj dkÇLVx vkQ ØwM vk;y ekd¢ZV% , U;w 
gkbfczM eSFkMA ts QksjdkLV 37¼8½% 781&789A

Vs] ,- ,Q- Ã- ,oa dkvks] ,y- ¼2001½- ,Iiyhd¢'ku 
vkQ liksVZ osDVj e'khu bu Qkbusf'k;y 
Vkbe&lhjht QksjdkÇLVxA vksesxk 29¼4½% 
309&317-

fde] d¢- ts- ¼2003½- Qkbusf'k;y Vkbe&lhjht 
Qksj dkÇLVx ;wÇtx l iksVZ osDVj e'khuA 
U;wjksdaI;wÇVx 55¼1&2½% 307&319A

ywlh] ts-] yh] Vh- ,l- ,oa fpm] lh- lh- ¼2009½- 
Qkbusf'k;y Vkbe&lhjht QksjdkÇLVx 
;wÇtx bUMsisUMsV dEiksusUV ,ukykbfll ,UM 
liksVZ osDVjfjxzs'kuA MsfllliksVZflLV 47¼2½% 
115&125A

i‚y] vkj- d-¢] osfUuyk] ,l-] Çlg] ,u-] paæ] ih-] 
;kno] ,l- d¢-] 'kekZ] vks- ih-] 'kekZ] oh- d¢-] fulkj] 
,l-] HkV] ,e- ,u-] jko] ,e- ,l- ,oa çHkkdj] 
,e- ¼2018½- lhtuy Mk;usfeDl v‚Q LVsfjfyVh 
ekst+sd v‚Q fituih ,aM bV~l çsfMD'ku ;wÇtx 
LVSfVfLVdy e‚My Qkj cukldkBkjhtu vkQ 
xqtjkr] bÇM;k tsbUM lksl ,fxzy LVsV 72¼3½% 
213&233

foKku ds peRdkj dHkh&dHkh] 
bZ'oj ds vfLrRo dks Hkh n'kkZrs gSaA
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Qly mit ds iwokZuqeku ds fy, mUur ekSle lwpdkad 
vkèkkfjr csflvu lekJ;.k e‚My

eksgEen ;klhu1] d¢-,u- Çlg1] vpy ykek1] fc'kky xq#ax1] jathr dqekj ikWy1] çdk'k dqekj1]  
ve`r dqekj i‚y] fgekfæ 'ks[kj jk;1 ,oa fo'kky fnudj2 

1Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] uÃ fnYyh&110012
2Hkk-—-vuq-i-&d¢Uæh; 'khrks".k ckxokuh laLFkku] Jhuxj&190007

lkj%
—f"k Hkkjrh; vFkZO;oLFkk dh jh<+ gS] blfy, 

ljdkj dks uÃ ;kstuk,¡ cukus d¢ fy, Qly mit 
d¢ ,d foÜoluh; iwokZuqeku dh vko';drk gksrh 
gSA lekJ;.k fo'ys"k.k] Qly mit d¢ iwokZuqeku d¢ 
fy, O;kid :i ls mi;ksx dh tkus okyh rduhd 
gSA ekinaMksa dk egRo lekJ;.k fo'ys"k.k dh çeq[k 
leL;kvksa esa ls ,d gSA xSj&egRoiw.kZ çkpy fujFkZd 
iwokZuqeku ewY;ksa dh vksj ys tkrs gSa tks fd foÜoluh; 
ugÈ gksrs gSaA e‚My dks csgrj cukus d¢ fy, geus 
csflvu rduhd d¢ ekè;e ls iwoZxkeh tkudkjh dks 
lfEefyr fd;k gS vkSj csflvu <kaps d¢ rgr bu 
e‚Myksa dh Js"Brk dh tkap dh gSA csflvu rduhd 
lkaf[;dh d¢ vkèkqfud ;qx esa lcls 'kfä'kkyh 
fofèk;ksa esa ls ,d gSA geus fofHkUu çdkj d¢ iwoZxkeh 
¼lwpukRed] xSj&lwpukRed vkSj la;qXe iwoZt½ ij 
ppkZ dh gSA csflvu <kaps d¢ rgr ekinaMksa d¢ 
vkdyu d¢ fy, ,e-lh-,e-lh ¼MCMC½ i)fr ij 
la{ksi esa ppkZ dh xÃ gSA bu e‚Myksa dks Li"V djus 
d¢ fy, d¢yk] vke vkSj xsgwa dh Qlyksa d¢ mRiknu 
vkadM+ksa dks è;ku esa j[kk tkrk gSA geus ikjaifjd 
lekJ;.k e‚My dh rqyuk csflvu lekJ;.k e‚My 
ls dh vkSj fu"d"kZ fudkyk fd csflvu <kaps d¢ 
rgr vuqekfur e‚My] 'kkL=h; –f"Vdks.k d¢ rgr 
vuqekfur e‚My dh rqyuk esa csgrj ifj.kke çnku 
djrs gSaA

csflvu rduhd] ekdksZo psu eksaVs dkyksZ 
¼,e-lh-,e-lh½] iwoZxkeh forj.k] ljy lekJ;.k 

e‚My] ekSle lwpdkadA

1- ifjp;
—f"k {ks=] Hkkjrh; vFkZO;oLFkk esa lcls egRoiw.kZ 

;ksxnkudrkZvksa esa ls ,d gSA —f"k [kk| lqj{kk çnku 
dj vfèkd ?kuh vkcknh okys vkSj Lrjh—r lektksa 
d¢ fodkl dks l{ke cukrh gSA Hkkjr dks —f"k çèkku 
ns'k dgk tkrk gS D;ksafd Hkkjr d¢ yxHkx 43% 
HkkSxksfyd {ks= ij —f"k dh tkrh gS vkSj Hkkjr dh 
yxHkx 70% vkcknh çR;{k ;k vçR;{k :i ls —f"k 
{ks= esa dk;Zjr gSaA Hkkjr tSls —f"k çèkku ns'kksa esa 
[kk| [kjhn ls lacafèkr dÃ uhfr;ksa d¢ fu;kstu o 
dk;kZUo;u Qly dVus ls igys mit d¢ iwokZuqeku 
ij cgqr vfèkd fuHkZj gSaA Qly dVus ls igys mit 
dk vuqeku yxkus d¢ fy, gesa mu dkjdksa d¢ ckjs esa 
tkuuk gksxk tks Qly dh mit dks çHkkfor djrs 
gSaA ekSle pj Qlyksa dh o`f) vkSj mRiknu d¢ fy, 
egRoiw.kZ dkjdksa esa ls ,d gSaA dVkÃ ls igys Qly 
dh iSnkokj dh e‚MÇyx vkSj Hkfo";ok.kh djuk 
'kksèkdrkZ d¢ fy, Çprk dk fo"k; gSA cgq&lekJ;.k 
fo'ys"k.k ¼Multiple Regression Analysis½ —f"k ekSle 
foKku&lacaèkh ¼Agro&meteorological½ Qly mit 
iwokZuqeku d¢ fy, 'kfä'kkyh midj.kksa esa ls ,d 
gS ¼xksEl] 1998½A lekJ;.k fo'ys"k.k ¼Regression 
analysis½ ,d cgqfHkUu:ih rduhd ¼Multivariate 
technique½ gS ftldk mi;ksx O;k[;kRed pj d¢ 
:i esa i;kZoj.kh; dkjdksa dk fo'ys"k.k djus rFkk 
Qly dh iSnkokj ij mudk çHkko Kkr djus ,oa 
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fu.kZ; ysus esa fd;k tkrk gS ¼lsye vkSj iwoEey] 
2016½A vf/kdrj ekeyksa esa ikjaifjd lekJ;.k 
e‚My ekinaMksa dk ,d cgqr gh dq'ky vuqeku nsrk 
gS] ysfdu dHkh&dHkh e‚My d¢ çkpy lkaf[;dh; 
:i ls egRoiw.kZ ugÈ gksrs gSa ¼pVtÊ vkSj gknh] 
2015½A blfy, lekJ;.k çkpy vuqekuksa esa vkSj 
lqèkkj dh xqatkb'k gSA blfy, orZeku ys[k esa geus 
bl lanHkZ esa csflvu rduhd ¼Bayesian technique½ 
dks fu;ksftr fd;k gSA

csflvu fo'ys"k.k bl ewy èkkj.kk ij vkèkkfjr 
gS fd e‚My d¢ lHkh çkpy ;k–fPNd ç—fr d¢ 
gSaA ge csgrj iwokZuqeku eku çkIr djus d¢ fy, 
ekinaMksa d¢ vuqekfur ewY; esa iwoZxkeh Kku dks 
'kkfey dj ldrs gSaA csflvu lkaf[;dh ¼Bayesian 
Statistics½ fpjlEer vko`fÙkoknh lkaf[;dh ¼Classical 
Frequentist Statistics½ d¢ foijhr gSa tgk¡ lHkh 
ekinaMksa dks fuf'pr vkSj vKkr jkf'k;ksa d¢ :i 
esa ekuk tkrk gSA csflvu fo'ys"k.k laHkkO;rk d¢  
fl)karksa ¼Theory of Probability½ ij vkèkkfjr gSA 
csflvu lekJ;.k u d¢oy ,d ,YxksfjFke gS] cfYd 
fofHkUu lkaf[;dh; vuqekuksa d¢ fy, –f"Vdks.k dk 
,d vyx rjhdk Hkh gSA csflvu <kaps dk mi;ksx 
djd¢] ge Çcnq vuqeku d¢ ctk; vuqekukRed 
lekèkkuksa dh ,d J`a[kyk çkIr djrs gSa ¼ekfju vkSj 
vU;] 2014½A lekU;r%] ,d xSj&csflvu lekJ;.k 
e‚My ¼Non-Bayesian Regression model½ ;k dgsa 
fd ,d jSf[kd lekJ;.k e‚My ¼Linear Regression 
Model½ MsVk dks vksojfQV djrk gSA csflvu jSf[kd 
lekJ;.k ¼Bayesian Linear Regression½ ^Hkkoh lwpd 
forj.k* ¼Predictive distribution½ dks 'kkfey djd¢ 
bl leL;k dks nwj djus esa enn djrk gS ¼xzsxjh] 
2005½A csflvu rduhd jSf[kd e‚My d¢ vKkr 
ekinaMksa dk vuqeku yxkus d¢ fy, ,d O;fäijd 
çfØ;k gS vkSj ;g e‚My ekinaMksa dk vfèkd dq'ky 
vuqeku nsrk gS ¼cu] 1975½A csflvu lekJ;.k 
vuqeku dk ykHk bld¢ ml xq.k d¢ dkj.k gS ftlls 
dksÃ Hkh iwoZxkeh forj.k ¼Prior distribution½ dks 
'kkfey dj ldrk gS] ;k ÞfoÜoklksaÞ dh orZeku fLFkfr 

d¢ ckjs esa vuqekfur Kku dk mi;ksx dj ldrk gS 
vkSj vuqekfur eku dks vfèkd lVhd o dq'ky 
cuk ldrk gSA leL;kvksa d¢ ,d foLr`r oxZ dks 
gy djus d¢ fy, mi;qä iwoZxkeh d¢ lkFk csflvu 
i)fr dks ykxw djus d¢ fy, fofHkUu fo'ys"k.kkRed 
vkSj la[;kRed rduhd¢a miyCèk gSa ¼cukZMksZ vkSj 
fLeFk] 2001½A csflvu rduhd dks e‚My d¢ lqèkkj 
d¢ fy, lkekU;h—r jSf[kd e‚My ¼Generalized 
Linear Model] th-,y-,e½ ij lQyrkiwoZd ykxw 
fd;k tk ldrk gS vkSj ;g lqèkkj iwoZxkeh forj.k 
d¢ pquko ij fuHkZj djrk gS ¼nkl] 2008½A

bl ys[k esa geus csflvu rduhd dk mi;ksx 
djd¢ Qly dh iSnkokj d¢ iwokZuqeku dks vkSj csgrj 
cukus dk ç;kl fd;k x;k gSA gesa lkfgR; esa leku 
dk;Z ugÈ feyk vkSj vk'kk gS fd gekjk –f"Vdks.k 
ekSle lwpdkad vkèkkfjr Qly mit iwokZuqeku 
e‚My d¢ miyC/k lkfgR; dks le`) djsxkA vkxkeh 
vuqHkkxksa esa ge HkkSfrd fofèk;ksa] fp=.k] ifj.kkeksa vkSj 
mld¢ fu"d"kks± ij ppkZ djsaxsA

2- lkexzh vkSj ç.kkfy;ka

2-1- vk¡dM+ksa ds lzksr

ekSle d¢ ekinaMksa tSls vfèkdre vkSj U;wure 
rkieku] lqcg vkSj 'kke dh lkisf{kd vkæZrk] 23 
lky ¼1984 ls 2007 rd½ d¢ fy, o"kkZ dh ek=k ij 
nSfud vkadM+s Hkk-—-vuq-la] uÃ fnYyh esa fLFkr ekSle 
d¢aæ ls ,d= fd;k x;k gSA e‚My dks Li"V djus 
d¢ fy, rhu Qlyksa vFkkZr xsgw¡] d¢yk vkSj vke d¢ 
mRiknu vkadM+s J`a[kyk ,d= dh xÃ gSA xsgwa dh 
mit d¢ vkadM+s Hkk-—-vuq-la] uÃ fnYyh ls ,d= 
fd, x, gSaA 

2-2- vk¡dM+ksa ds leqPp;ksa dk :ikUrj.k 

vxj eku fy;k tk, fd w lIrkg ¼w¾1] 2] 
---]7½ dks n'kkZrk gS] ftl ij Qly dh iSnkokj 
dh dVkÃ iwoZ vuqeku tkjh djus dh vko';drk 
gksrh gSA ;fn ge p pj esa m lIrkg ij lkIrkfgd 
MsVk dk mi;ksx djrs gSa] rks uhps nh xÃ çfØ;k 
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dk mi;ksx djd¢ vc çR;sd ekSle pj d¢ lacaèk 
esa u, ekSle pj o baVjSD'ku (interaction) ?kVd 
mRiUu fd, tk ldrs gSaA le; ço`fÙk ¼T½ lfgr 
lHkh mRiUu pjksa dk ,d lkFk mi;ksx djd¢ ,d 
iwokZuqeku e‚My fodflr fd;k x;k gS ¼vxzoky ,oa 
vU; 2001½A

2-3- ikjaifjd lekJ;.k ekWMy

,d lkèkkj.k lekJ;.k e‚My dks y d¢ :i 
esa O;ä fd;k tk ldrk gS tks x  vkSj  dk ,d 
Qyu gS%

tgk¡ y ,d vkfJr pj ¼dependent variable½ dks 
n'kkZrk gS] x ,d vkfJr pj gS vkSj  ,d vKkr 
xq.kkad gSA

,d cgq&lekJ;.k e‚My ¼Multiple Regression 
model½ esa vkfJr pj ,d ls vfèkd Lora= pj 
¼independent variables½ ls lacafèkr gksrk gSA

tgka y ,d vkfJr pj dks n'kkZrk gS]  Lora= 
pj dks n'kkZrk gS vkSj  =qfV ?kVd gSA   vojksèku 

ekinaM gS vkSj  <yku ekinaM gSaA

gekjh eq[; #fp vKkr ekinaMksa esa fufgr gSA 
e‚My d¢ vKkr ekinaMksa dk fu"i{k o dq'kyrkiwoZd 
vuqeku yxk;k tkuk pkfg,A

2-4- csflvu n`f"Vdks.k

csflvu fu"d"kZ vuqeku yxkus dh lcls 
'kfä'kkyh rduhdksa esa ls ,d gSA vkdyu dh 
bl rduhd d¢ Çcnq vuqeku ¼Point estimation½ dh 
rqyuk esa dÃ ykHk gSaA vkdyu dh bl rduhd dk 
eq[; ykHk ;g gS fd ;g iwoZxkeh lwpuk dk mi;ksx 
djrh gSA iwoZxkeh lwpuk dks lfEefyr djus ls gesa 
i'p forj.k ¼Posterior Distribution½ çkIr gksrk gSA 
iwoZxkeh forj.k d¢ :i esa vfrfjä tkudkjh dks 
'kkfey djus d¢ dkj.k i'p forj.k esa vkSj vfèkd 
tkudkjh çkIr gksrh gSA gekjh #fp la;qXe iwoZxkeh 
¼Conjugate priors½ esa fufgr gS D;ksafd i'p forj.k 
dk :i bld¢ iwoZ forj.k d¢ leku gh jgrk gS] d¢oy 
gkbij&ekinaM ¼hyper & parameters½ lkef;d fd, 
tkrs gSa ¼psu vkSj bczkfge] 2003½A lekJ;.k vkdyu 
d¢ csflvu –f"Vdks.k d¢ fy, mBk, x, dne bl 
çdkj gSa%

d¢ys d¢ fy, ljy lekJ;.k e‚My ¼Simple Regression Model½ d¢ ekinaM vuqeku

Coefficients Estimate S.E. t-value p-value Significance

B1 334.13 227.48 1.47 0.16 No

B2 68.28 14.98 4.56 0.00 Yes

B3 120.92 352.97 0.34 0.74 No

B4 –85.72 120.31 –0.71 0.49 No

B5 –236.56 417.00 –0.57 0.58 No

B6 –209.81 375.03 –0.56 0.58 No

B7 –7389.48 6851.06 –1.08 0.30 No

B8 3702.16 1487.62 2.49 0.02 Yes

B9 315.71 166.71 1.89 0.08 No

B10 3.55 12.42 0.29 0.78 No

B11 1799.32 936.62 1.92 0.07 No

B12 –630.70 364.02 –1.73 0.10 No
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I.	 e‚My fofunsZ'k

II.	 iwoZxkeh forj.k dk p;u

III.	 çkf;drk Qyu ¼likelihood function½ Kkr djuk 

IV.	 cs;l çes; ¼Bayes theorem½ ykxw djuk vkSj 
ekdksZo psu eksaVs dkyksZ ¼,e-lh-,e-lh½ fofèk dh 
enn ls i'p forj.k mRiUu djsa

V.	 i'p forj.k dh çR;k'kk çkIr djuk 

3- ifj.kke vkSj ppkZ
geus mijksä ppkZ fd, x, e‚Myksa dks d¢ys] 

vke vkSj xsgw¡ d¢ vdM+ksa d¢ leqPp; dh enn ls 
Li"V fd;k gSA igys bu e‚Myksa d¢ çn'kZu dh tkap 
djus d¢ fy, ikjaifjd lekJ;.k fofèk;ksa dk mi;ksx 
fd;k gSA lkèkkj.k U;wure oxZ ¼Ordinary Least 
Square, vks-,y-,l½ fofèk;ksa dk mi;ksx djd¢ ekinaMksa 
d¢ vuqekfur eku dh x.kuk dh gSA vuqekfur eku 
d¢ egRo dh fLFkfr dks 5% egRo d¢ Lrj ¼Level 
of significance½ ij tkapk gSA bldh vuqekfur eku 
ekud =qfV;ksa o Vh&eku ¼t-value½ d¢ lkFk fuEu 
rkfydk esa lwphc) gSA

rkfydk 1 ls ;g ik;k fd dqy ekinaMksa esa ls 
d¢oy 16-67% egRoiw.kZ gS vkSj 83-33% çkpy tks 
fd ,d cM+k Hkkx gS 5% egRo Lrj ij xSj&egRoiw.kZ 
gSA ;g Hkh ns[kk tk ldrk gS fd ekinaMksa dh ekud 
=qfV cgqr vfèkd gSA

rkfydk 2 esa dqy ekinaMksa dk 38-46% egRoiw.kZ 
gS tcfd 'ks"k çkpy ¼61-54%½ u d¢oy xSj&egRoiw.kZ 
gS cfYd bldh ekud =qfV Hkh cgqr vfèkd gSA

rkfydk 3 esa ;g ns[kk tk ldrk gS fd ekinaMksa 
dh xSj&egRo nj cgqr vfèkd 81-82% gS vkSj 
ekinaMksa dh ekud =qfV vfèkd gSA d¢oy 18-18% 
çkpy egRoiw.kZ gSA 

fuEufyf[kr ifj.kke ls geus ik;k fd vfèkdka'k 
çkpyksa dk vuqeku egRo d¢ 5% Lrj ij lkFkZd 
ugÈ gSA bl çdkj egRo nj d¢ Lrj dks c<+kdj 
vkSj ekin.Mksa vuqekuksa dh ekud =qfV dks de djd¢ 
ekinaM vuqekuksa esa lqèkkj dh xqatkb'k gSA blfy,  
e‚My d¢ lqèkkj dh tkap djus d¢ fy, fn, x, 
vkadM+ksa d¢ leqPp;ksa d¢ fy, csflvu <kaps d¢ rgr 
jSf[kd lekJ;.k ykxw fd;k gSaA csflvu rduhd 

vke d¢ fy, ljy lekJ;.k e‚My ¼Simple Regression Model½ d¢ ekinaM vuqeku 

Coefficients Estimate S.E. t-value p-value Significance

B1 37.84 5.70 6.64 0.00 Yes

B2 39.87 87.59 0.46 0.65 No

B3 0.97 42.08 0.02 0.98 No

B4 –112.78 76.65 –1.47 0.16 No

B5 53.94 23.37 2.31 0.03 Yes

B6 4006.64 1682.53 2.38 0.03 Yes

B7 –2269.65 980.86 –2.31 0.03 Yes

B8 12.95 16.74 0.77 0.45 No

B9 –20.53 9.30 –2.21 0.04 Yes

B10 –663.12 341.90 –1.94 0.07 No

B11 141.50 269.66 0.53 0.60 No

B12 53.04 92.43 0.57 0.58 No

B13 –10.28 51.51 –0.20 0.84 No
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xsgwa d¢ fy, ljy lekJ;.k e‚My ¼Simple Regression Model½ d¢ ekinaM vuqeku

Coefficients Estimate S.E. t-value p-value Significance

B1 62.32 13.83 4.51 0.00 Yes

B2 3.21 4.50 0.71 0.49 No

B3 10.20 36.03 0.28 0.78 No

B4 1.48 7.12 0.21 0.84 No

B5 223.21 94.70 2.36 0.03 Yes

B6 –0.20 3.21 –0.06 0.95 No

B7 10.25 18.34 0.56 0.58 No

B8 –1.04 1.32 –0.79 0.44 No

B9 13.13 17.42 0.75 0.46 No

B10 –1.17 2.45 –0.48 0.64 No

B11 7.52 12.32 0.61 0.55 No

d¢ys d¢ fy, csflvu lekJ;.k e‚My ¼Bayesian regression model½ d¢ çkpy vuqeku

Coefficients Estimate S.E. t-value p-value Significance

B1 317.04 214.32 1.48 0.16 No

B2 65.75 14.00 4.70 0.00 Yes

B3 400.94 335.20 1.20 0.25 No

B4 –91.16 112.83 –0.81 0.43 No

B5 –481.95 390.82 –1.23 0.24 No

B6 –117.01 351.92 –0.33 0.75 No

B7 –1431.38 6528.48 –0.22 0.83 No

B8 3492.54 1384.81 2.52 0.02 Yes

B9 323.66 157.84 2.05 0.05 Yes

B10 2.31 11.82 0.20 0.84 No

B11 2033.01 891.70 2.28 0.04 Yes

B12 –628.52 344.26 –1.83 0.09 No

ekinaMksa d¢ ckjs esa dqN iwoZxkeh Kku dk mi;ksx 
djrh gSA iwoZxkeh Kku dks çkpy esa 'kkfey djus d¢ 
fy, ge iwoZxkeh forj.k d¢ :i esa lkekU; forj.k 
¼,d la;qXe vkSj lwpukRed iwoZxkeh½ dk p;u djrs 
gSaA csflvu yhfu;j lekJ;.k e‚My dk fo'ys"k.k 
djus d¢ fy, geus R l‚¶Vos;j ¼laLdj.k R&3-3-
3½ dk mi;ksx fd;k gS ¼http:@@www.R-project-

org@½¼R Core Team] 2013½A i'p d¢ ifj.kke 
 fuEufyf[kr rkfydkvksa esa lwphc) gSaA

rkfydk 4 esa ekinaMksa dh xSj&egRo nj 83-33% 
ls ?kVdj 66-67% gks xÃ gS vkSj egRo nj 16-67% 
ls c<+dj 33-33% gks xÃ gSA ekudksa dh ekud 
=qfV;ksa dks Hkh de fd;k x;k gSA
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rkfydk 5 esa vke d¢ vkadM+ksa d¢ leqPp; esa 
geus ik;k fd ekinaM dh xSj&egRo nj ikjaifjd 
lekJ;.k e‚My ls FkksM+h de gks tkrh gSA csflvu 
lekJ;.k e‚My d¢ ekinaMksa dh xSj&egRo nj 53-
84% gS igys ;g lekJ;.k e‚My d¢ fy, 61-54% 

vke d¢ fy, csflvu lekJ;.k e‚My ¼Bayesian regression model½ d¢ çkpy vuqeku

Coefficients Estimate S.E. t-value p-value Significance

B1 37.58 5.73 6.56 0.00 Yes

B2 8.14 92.02 0.09 0.93 No

B3 –0.41 42.14 –0.01 0.99 No

B4 –91.99 78.13 –1.18 0.26 No

B5 54.41 23.20 2.35 0.03 Yes

B6 3366.10 1819.72 2.25 0.04 Yes

B7 –2256.69 987.31 –2.29 0.04 Yes

B8 11.04 16.71 0.66 0.52 No

B9 –19.76 9.39 –2.10 0.05 Yes

B10 –680.15 337.38 –2.02 0.05 Yes

B11 87.23 271.66 0.32 0.75 No

B12 45.83 91.77 0.50 0.62 No

B13 –4.10 51.44 –0.08 0.94 No

xsgw¡ d¢ fy, csflvu lekJ;.k e‚My ¼Bayesian regression model½ d¢ çkpy vuqeku

Coefficients Estimate S.E. t-value p-value Significance

B1 62.89 13.74 4.58 0.00 Yes

B2 3.01 4.56 0.66 0.52 No

B3 10.09 35.53 0.28 0.78 No

B4 1.71 7.18 0.24 0.81 No

B5 224.23 94.41 2.38 0.03 Yes

B6 –0.09 3.34 –0.03 0.98 No

B7 9.75 18.71 0.52 0.61 No

B8 –1.13 1.48 –0.76 0.46 No

B9 12.17 17.88 0.68 0.51 No

B10 –1.42 2.85 –0.50 0.62 No

B11 8.41 12.88 0.65 0.52 No

FkhA ekudksa dh ekud =qfV dks Hkh de fd;k x;k gSA

rkfydk 6 esa ge ns[krs gS fd ekinaM dh 
xSj&egRo nj esa dksÃ deh ugÈ gqÃ gS] ysfdu 
ikjaifjd lekJ;.k e‚My dh rqyuk esa ekinaMksa dh 
ekud =qfV;ka de gks xÃ gSA
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d¢ys d¢ fy, :V ehu LDok;j ,jj 
¼vkj-,e-,l-Ã½ rqyuk

d¢yk 223-14 216-87

vke 75-33 72-99

xsagw 266-35 265-85

rkfydk 7 ls vkj-,e-,l-Ã dh rqyuk ls ge 
ikrs gSa fd csflvu lekJ;.k e‚My d¢ :V ehu 
LDok;j ,jj ¼Root Mean Square Error] vkj-,e-
,l-Ã½ esa FkksM+h deh vkÃ gSA d¢yk] vke vkSj xsgw¡ d¢ 
vdM+ksa d¢ leqPp; d¢ fy, vkj-,e-,l-Ã esa deh dk 
çfr'kr Øe'k% 0-03] 0-03 vkSj 0-002 gSA

fu"d"kZ
bl vè;;u dk eq[; mís'; csflvu <kaps d¢ 

rgr la'kksfèkr lekJ;.k e‚My d¢ lkFk ikjaifjd 
lekJ;.k e‚My dh rqyuk djuk FkkA lekJ;.k 
fo'ys"k.k dh n{krk vkSj lVhdrk xSj&lafnXèk gSa 
D;ksafd ;g ifjHkkf"kr ekU;rkvksa d¢ rgr loZJs"B 
jSf[kd fu"i{k vuqekud ¼Best Linear Unbiased 
Estimator] ch-,y-;w-Ã½ vuqeku nsrk gSA ysfdu dqN 
ifjfLFkfr;ksa esa ;g ekinaMksa dk ,d dq'ky vuqeku 
nsus esa foQy jgrk gS ;k dHkh&dHkh e‚My dk 
çkpy vuqeku egRoiw.kZ ugÈ gksrk gSA ,slh ifjfLFkfr 
esa lekJ;.k e‚My dks csgrj cukus vkSj ekinaMksa 
dk ,d dq'ky vuqeku çkIr djus d¢ fy, csflvu 
rduhd dks ykxw fd;k tk ldrk gSA vius vè;;u 
d¢ vkèkkj ij ge vkuqHkfod :i ls rhu fu"d"kZ 
fudky ldrs gSa% igyk] csflvu –f"Vdks.k d¢ rgr 
lekJ;.k] lekJ;.k e‚My d¢ ekinaMksa dh xSj&egRo 
nj dks de djrk gS( nwljk] csflvu rduhd Hkh 
ekinaMksa dh ekud =qfV dks de djus esa enn djrh 
gS( vkSj rhljk fd ;g e‚My d¢ vkj-,e-,l-Ã dks 
Hkh de djrk gS tks bafxr djrk gS fd csflvu 

lekJ;.k ikjaifjd lekJ;.k e‚My dh rqyuk esa 
vfèkd lVhd iwokZuqeku çnku djrk gSA ;g vè;;u 
ekSle&vkèkkfjr lekJ;.k e‚My d¢ vkdyu d¢ fy, 
,d oSdfYid i)fr nsxk tgka ekud lekJ;.k 
–f"Vdks.k ¼Standard Regression Approach½ ,slk 
djus esa foQy jgrk gSA orZeku tkap dks fofHkUu 
vU; vkadM+ksa d¢ leqPp; ij ykxw fd;k tk ldrk gS 
vkSj ifj.kkeksa dh rqyuk dh tk ldrh gS tks ekSle 
vkèkkfjr e‚MÇyx dk;Z{ks= d¢ lkfgR; dks vkSj le`) 
djsxkA

lanHkZ
•• 	vxzoky] vkj-] tSu] vkj- lh- ,oa esgrk] ,l- 

lh- ¼2001½- Þ;hYM QksjdkLV csLM v‚u oSnj 
oSjh,cysl ,aM ,fxzdYpjy buiqV~l v‚u 
,xzks&Dyk,esfVd tksu csfllÞ] bafM;u tuZy 
v‚Q ,xzhdYpjy lkbal] 71] 7] 487&490-

•• 	cukZMksZ] ts- ,e- ,oa fLeFk] ,- ,Q- ¼2001½- 
Þcsflvu F;ksjhÞ] U;w;‚dZ- foyh lhjht-

•• 	cu] Mh- MCY;w- ¼1975½- Þ, ck,fl;ku vçksp Vw 
nh fyfu;j d‚fEcus'ku v‚Q QksjdkLVlÞ tuZy 
v‚Q nh v‚ijs'kuy fjlpZ lkslkbVh] 26] 2] 
325&329-

•• 	pVtÊ] ,l- ,oa gknh] ,- ,l- ¼2015½- Þfjxzs'ku 
,ukfyfll ck; ,DtkEiyÞ] t‚u foys ,aM lal- 

•• 	psu] ,e- ,p- ,oa bczkfge] ts- th- ¼2003½] 
Þdksatqxrs çk;lZ Q‚j xsusjykbTM fyfu;j 
e‚MsYl* LVsfVfLVdk flfudk] 13] 2] 461&476-

•• 	nkl] ,l- ¼2008½- ÞtsusjykbTM fyfu;j e‚MsYl 
,aM fc;ksaMÞ] fMlsVsZlu- dusfDVdV foÜofo|ky;-

•• 	xksEl] vkj- ¼1998½- ÞtxzksehVjksy‚ftdy Ø‚i 
;hYM QksjdkÇLVx esFkM~lÞ] n uhnjySaM~l% 
baVjus'kuy LVSfVfLVdy baLVhVîwV-

•• 	xzsxjh] ih- ¼2005½- Þcsflvu y‚ftdy MsVk 
,ukfyfll Q‚j n fQftdy lkbalst% , 
dEisjsfVo vçksp fon eSFksesfVdk liksVZÞ] d¢fEczt 
;wfuoÆlVh çsl-
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•• 	ekfju] ts- ,e-] fiYyS ,u- ,l-] j‚cVZ] lh- ih- 
,oa :lks] ts- ¼2014½- ÞjsysosaV LVsfVfLVDl Q‚j 
csflvu e‚My p‚blÞ] tuZy v‚Q nh j‚;y 
LVsfVfLVdy lkslkbVh% lhjht ch ¼lkaf[;dh; 
esFkksM+ksykth½] 76] 5] 833&859-

•• 	vkj dksj Vhe] ¼2013½ Þvkj% , ysaxost+ v¡M 
,uok;juesaV LVsfVfLVdy daI;wÇVx*] vkj 
QkmaMs'ku Q‚j LVsfVfLVdy daI;wÇVx] fo;uk] 
v‚fLVª;k ¼http://www.R-project-org/½-

•• 	lsye] oh- ,oa iwoEey] Ã- ¼2016½- ÞçsfMDlu 
v‚Q Ø‚i ;hYM ;qÇlx fjxzslu ,ukfyfllÞ] 
bafM;u tuZy v‚Q lkbal ,aM VsDuksy‚th] 
9] 38]1&5-

•• 	fLeFk] ,- ,Q- ,oa j‚cV~lZ] th- vks- ¼1993½- 
Þcsflvu dEI;wVs'ku ckb nh fxCl lSaiyj ,aM 
jhysVsM ekdksZo psu eksaVs dkyksZ esFkM~lÞ] tuZy 
v‚Q nh j‚;y LVSfVfLVdy lkslkbVh% lhjht 
ch ¼esFkksM+ksy‚ftdy½] 55] 1] 3&23-

foKku dks foKku rHkh dg ldrs gSa]
tc og 'kjhj] eu vkSj vkRek dh Hkw[k feVkus dh iwjh rkdr j[krk gksA

&egkRek xka/h 
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eSXukiksFksZ vksjsts ls ,QsDVj çksVhu vkSj pkoy ls ekbVksd‚fUMª;k 

lac) çksVhu d‚EIysDl ds chp ijLij çHkko dh tkap
Hkkjrh ik.Ms;] Lusgk eqewZ] lkSE;k 'kekZ] _fRodk nkl] uhjt cq<+ykdksVh] f}ts'k paæ feJ] nhik 

Hkê] lqèkhj JhokLro ,oa eksgEen lehj Qk:dh
Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] uÃ fnYyh

lkjka'k
ekbVksd‚fUMª;k ikSèks vkSj i'kq çfrj{kk ds fy, 

egRoiw.kZ gSA ,QsDVj çksVhu ,evkslhMhvkÃih4 
¼MoCDIP4½ ekbVksd‚fUMª;k ls tqM+s vks,lMhts,9¼
OsDjA9½&vks,lMhvkjih1Ã ¼OsDRP1E½ çksVhu 
d‚EIysDl dks yf{kr djds pkoy dh çfrjksèkd 
{kerk dks de djrk gSA orZeku vè;;u es vk.kfod 
e‚MÇyx] vk.kfod xfr'khyrk fleqys'ku] vkSj eqä 
ÅtkZ ckè;dkjh Ldksj dk mi;ksx djds tkap dh xÃ 
fd] dSls eSXukiksFksZ vksjstk¼pkoy esa CykLV jksx mRiUu 
djus okyk dod½] ekbVksd‚fUMª;y xfr'khyrk dks 
çHkkfor djrk gS vkSj pkoy ds ikSèkksa esa tUetkr çfrj{kk 
çfrfØ;kvksa dks jksdrk gSA vkÆVfQf'k;y baVsfytsal 
vkèkkfjr Vwy dk mi;ksx djds ,QsDVj çksVhu vkSj 
VkjxsV çksVhu lajpuk çkIr dh xÃA ,QsDVj çksVhu 
ds ,eMh fleqys'ku fo'ys"k.k us ekè;fed lajpuk 
esa egRoiw.kZ ifjorZu fn[kk,A M‚Çdx Ldksj ds 
vkèkkj ij loZJs"B vks,lMhts,9&vks,lMhvkjih1Ã 
d‚EIysDl dks ,evkslhMhvkÃih4& 
¼vks,lMhts,9&vks,lMhvkjih1Ã½ d‚EIysDl ds fuekZ.k 
ds fy, pquk x;kA vks,lMhts,9&vks,lMhvkjih1Ã vkSj 
,evkslhMhvkÃih4& ¼vks,lMhts,9&vks,lMhvkjih1Ã½ 
d‚EIysDll dh x.kuk vk.kfod ;kaf=dh ds lkFk 
lkekU;h—r c‚uZ ,aM ljQsl ,fj;k l‚Yos'ku¼MM/
GBSA½ ds lkFk dh xÃ vkSj mudh lacafèkr caèku 
eqä ÅtkZ &64-14 kcal/mol vkSj &80 kcal@mol 
ikÃ xÃA baVjSD'ku fo'ys"k.k us gkbMªkstu&c‚UM] 
l‚YV fczt vkSj u‚u cksaMsM d‚UVsDV~l ds ekè;e ls 

,evkslhMhvkÃih4& ¼vks,lMhts,9&vks,lMhvkjih1Ã½ 
d‚EIysDl ds chp etcwr ckè;dkjh baVjSD'ku 
dk [kqyklk fd;kA bl vè;;u esa ,QsDVj 
çksVhu ds lkFk&lkFk ekbVksd‚fUMª;k ls tqM+s 
vks,lMhts,9&vks,lMhvkjih1Ã çksVhu d‚EIysDl 
ds çeq[k jSflMq dk irk pyk] tks ikni&jksxtud 
var%fØ;k dk vè;;u djus dk ekxZ ç'kLr djsxkA

1- ifjp;
c<+rh oSfÜod tula[;k gesa yxHkx 50% vfèkd 

Hkkstu dk mRiknu djus ds fy, etcwj dj jgh gS] 
tcfd ge 2050 rd 2-2 fcfy;u yksxksa ds Hkkstu 
dh rS;kjh dj jgs gSa ¼,Q,vks 2018½A yxkrkj c<+rh 
[kk| ekaxksa dks iwjk djus esa eq[; tSfod pqukSfr;ksa esa 
ls ,d ikSèkksa ds fQykesaVl jksxk.kq gSaA ;wdsfj;ksfVd 
fQykesaVl jksxtudksa esa dod vkSj ÅekblhVhl 
'kkfey gSa] tks ikSèkksa dks O;kid uqdlku igqapkrs gSa 
vkSj Qly dh mit vkSj vkÆFkd uqdlku dk dkj.k 
curs gSa ¼lkojh ,V vy-] 2019½A laØe.k dks jksdus 
ds fy, jksxtud dod vkSj ÅekblhVhl] çksVhu 
dk lzko djrs gSa ftUgsa ,QsDVj ds :i esa tkuk 
tkrk gS ¼LVjthvksiksyksl ,V vy-] 2009( MksM~l 
,V vy-] 2009½A ,QsDVj çksVhu ds dk;Z vR;fèkd 
fofoèk gSa] tSls fd estcku dksf'kdk fHkfÙk dk {kj.k] 
estcku&lzkfor ykbfVd ,atkbe dk lzko dks jksduk 
,oa estcku j{kk ç.kkyh dks la'kksfèkr djukA lzkoh] 
lzkfor çksVhu ds iwjs lsV dk xBu djrk gS] tks fdlh 
tho ds 30% çksfVvkse dks n'kkZrk djrk gS ¼x.kslu] 
2016½A NksVs lzkfor çksVhu ¼,l,lih½ dqy dod 
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lzko dk 40&60% gksrk gSA ekbVksd‚fUMª;k] tkuojksa 
vkSj ikSèkksa dh çfrj{kk ds fy, vko';d gSaA D;ksafd 
ekbVksd‚fUMª;y xfrdh jksx çfrjksèkd {kerk dks 
çHkkfor djrh gS] jksxtudksa us çfrj{kk çfrfØ;kvksa 
dks nckus ds fy, ekbVksd‚fUMª;y xfrdh esa gLr{ksi 
djus ds fy, dÃ j.kuhfr;ka fodflr dh gSa ¼fLi;j 
,V vy-] 2019½A dÃ jksxt+ud+ ,QsDVj dks gky gh 
esa Mhvkjih1vkSj ekbVks¶;wflu tks ekbVksd‚fUMª;y 
fo[kaMu vkSj lay;u e'khujh ds çeq[k ?kVd gSa dks 
lhèks yf{kr djus ds fy, mÙkjnk;h ik;k x;k Fkk] 
ftlls ekbVksd‚fUMª;y xfrdh ds lkFk gLr{ksi vkSj 
Lruèkkjh dksf'kdkvksa esa tUetkr çfrj{kk çfrfØ;kvksa 
dks vo#) fd;k tk ldrk gS ¼fLejuksok ,V vy-] 
2001( lqtqdh ,V vy-] 2014½A tw ,V vy-] 2020] us 
çnÆ'kr fd;k fd dod jksxt+ud+ eSXukiksFksZ vksjst+k 
ds ,QsDVj çksVhu ,evkslhMhvkÃih4] pkoy dh 
çfrj{kk dks de djus ds fy, ekbVksd‚fUMª;k ls tqM+s 
vks,lMhts,9&vks,lMhvkjih1Ã çksVhu d‚EIysDl 
dks yf{kr djrk gSA Mh,u,ts çksVhu vks,lMhts,9 
Mk;ukfeu ls lacafèkr çksVhu vks,lMhvkjih1Ã ds 
lkFk baVjSDV djrk gS vkSj vks,lMhvkjih1Ã ds {kj.k 
dks c<+kok nsrk gS] tks ekbVksd‚fUMª;y fo[kaMu esa 
dk;Z djrk gSA blds foijhr] ,evkslhMhvkÃih4 
vks,lMhts,9 dks vks,lMhvkjih1Ã ds lkFk çfrLièkkZ 
djus ds fy, ckaèkrk gS] ftlds ifj.kkeLo:i 
vks,lMhvkjih1Ã lap; gksrk gSA 

orZeku 'kksèk ;g irk djus dh dksf'k'k dj 
jgh gS fd pkoy ds CykLV jksx dk dkjd ,tsaV 
dod ,e-vksjht+k] dSls ekbVksd‚fUMª;y xfr'khyrk 
esa gLr{ksi djrk gS vkSj dSls pkoy ds ikSèkksa esa 
tUetkr çfrj{kk çfrfØ;kvksa dks vo#) djrk gSA 
,e-vksjht+k ls ,evkslhMhvkÃih4 ds baVjsD'ku dh 
vkSj pkoy ls vks,lMhts,9& vks,lMhvkjih1Ã ds 
baVjsD'ku dh fØLVy lajpuk vHkh rd vuqekfur 
ugÈ dh x;h gSA bl vè;;u esa] geus vk.kfod 
e‚MÇyx vkSj vk.kfod xfrdh fleqys'ku dk mi;ksx 
djds lajpuk Lrj ij ,evkslhMhvkÃih4 vkSj 
vks,lMhts,9& vks,lMhvkjih1Ã çksVhu d‚EIysDl ds 

chp baVjsD'ku dh O;ofLFkr :i ls tkap dhA blds 
ckn] var%fØ;kvksa ds xfrdh O;ogkj dk o.kZu djus 
ds fy, ckè;dkjh ÅtkZ vkdyu ¼,e,e&thch,l,½ 
Hkh fd;k x;kA

2-fofèk

2-1 çksVhu dh iwoZ&lwpuk vkSj çksVhu&çksVhu 
MkWfdax

jkbl thukse ,uksVs'ku çkstsDV ¼http://rice.uga.
edu/½ ls ,evkslhMhvkÃih4 ¼;wuhçksVdsch vkÃMh% 
G4MVX4; 295 vehuks ,flM jSflMq½] vks,lMhts,9 
¼LOC_Os06g02620.1; 422 vehuks ,flM jSflMq½ vkSj 
vks,lMhvkjih1Ã ¼LOC_Os09g39960.1; 626 vehuks 
,flM jSflMq½ ds lhDosalsl MkmuyksM fd;s x,A 

vkÆVfQf'k;y baVsfytsal vkèkkfjr loZj 
vYQkQksYM 2 ¼tEij ,V vy-] 2021½ dk mi;ksx 
djds rhuksa ç.kkfy;ksa ds fy, çksVhu lajpuk 
djds çkIr dh xb±A çksVhu d‚EIysDl cukus ds 
fy, vks,lMhts,9 vkSj vks,lMhvkjih1Ã ds chp 
çksVhu&çksVhu M‚Çdx] gSM‚d loZj ¼;ku ,V vy-] 
2017½ dk mi;ksx fd;k x;kA

2-2 ,iQsDVj ,evkslhMhvkbZih4 ds vk.kfod 
xfr'khyrk fleqys'ku

vk.kfod xfrdh ¼,eMh½ –f"Vdks.k çksVhu ds 
xfrdh O;ogkj dk lQyrkiwoZd vè;;u dj ldrk 
gSA blfy,] xzkseksl 96 54a7 cy {ks= dk mi;ksx 
djds xzkseSDl 5-0 l‚¶Vos;j iSdst ¼vczkge ,V 
vy-] 2015½ esa ,eMh fleqys'ku fd;k x;kA flLVe 
esa LVhisLV fMlsaV fefuekbts'ku fofèk dk mi;ksx 
djds ÅtkZ dks U;wure fd;k x;kA blds vykok] 
flLVe dks nks pj.kksa esa rkieku vkSj ncko dks fLFkj 
djds larqfyr fd;k x;k Fkk% 1000 ih,l ds fy, 
,uohVh ,ulsacy vkSj ,uihVh ,ulsacyA

vPNh rjg ls larqfyr ç.kkfy;ksa dks 100 ,u,l 
ds fy, 300 K vkSj 1 ,Vh,e ckj ncko ij 2fs 
le; pj.kksa ds lkFk ijh.kke ds nks lsVksa esa forfjr 
fd;k x;k] funsZ'kkad gj 10-0 ih,l ij uksV fd;s 
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x,A fp=ksa dks ;wlh,l,Q dkbesjk1-12 ¼isVlZu ,V 
vy-] 2004½ dk mi;ksx djds çLrqr fd;k x;kA

2-3 ,e,ethch,l, dk mi;ksx djds caèku eqDr 
ÅtkZ fo'ys"k.k

g‚dM‚d loZj ¼osax ,V vy-] 2019½ ls vk.kfod 
;kaf=dh lkekU;h—r c‚uZ l‚YosaV ,DlsflfcfyVh 
¼,e,ethch,l,½ dk mi;ksx djds çksVhu&çksVhu 
baVjSD'ku dh ckè;dkjh eqä ÅtkZ ¼ΔGckbaM½ dh 
x.kuk dh xÃ FkhA

G_ckbaM ¾G_d‚EIysDl&¼G_çksVhu$G_fyxSaM½	 ¼1½

Δ G ¾ RT lnk _D	 ¼2½

tgka R vkn'kZ xSl fLFkjkad gS ¼fdyks dSyksjh K&1 
eksy &1 esa½] T rkieku 298-15 K ij lsV gS vkSj 
ΔG vuqekfur eqä ÅtkZ gSA 

3- ifj.kke vkSj ppkZ

3-1 ,eMh fleqys'ku fo'ys"k.k

,evkslhMhvkÃih4 çksVhu dh vuqekfur 
lajpuk us ,QsDVj ,evkslhMhvkÃih4 çksVhu esa pkj 
MkblYQ+kbM ckaM fn[ks( CYS62-CYS182, CYS-128-
CYS-139, CYS-268-CYS-284 vkSj CYS-279-CYS-
294A lajpuk esa ,u&VÆeuy ij 18 jSflMq yacs 
vuQksYMsM {ks= gSaA fdlh lanHkZ Ýse ds lkis{k fdlh 
fn, x, Ýse ds fy, ijek.kqvksa ds ,d fo'ks"k lsV 
ds foLFkkiu esa vkSlr ifjorZu dh x.kuk :V ehu 
LDok;j fopyu ¼vkj,e,lMh½ dk mi;ksx djds dh 
tkrh gSA bldh x.kuk lw= ds vuqlkj dh tkrh gS

	   ¼3½

tgka δ lanHkZ lajpuk ds ,u tksM+s ds chp dh 
nwjh gS

iwjs fleqys'ku esa çksVhu ds vkj,e,lMh dks 
VªSd djus ls çksVhu lajpukRed lajpuk ds ckjs esa 
tkudkjh fey ldrh gSA ,evkslhMhvkÃih4 çksVhu 
dh cSdcksu ds ijek.kq dh vkj,e,lMh la[;k bldh 
çkjafHkd fLFkfr esa 0-7 ,u,e rd c<+ xÃ] ;g n'kkZrk 

,eMh,l fo'ys"k.k ¼,½ :V ehu LDok;j fopyu 
¼ch½ :V ehu LDok;j mrkj&p<+ko ¼lh½ eSXukiksFksZ vksjstk ls 
,QsDVj çksVhu ,evkslhMhvkÃih4 ds xkÃjs'ku dh f=T;kA



107

lkaf[;dh&foe'kZ % 2021

gS fd fleqys'ku ju Vkbe vofèk ds nkSjku lajpuk 
dqN xBukRed ifjorZuksa ls xqtj jgh Fkh fp= 1 
¼,½A çksVhu xfrdh vkSj jSflMq ds ijek.kq xfr'khyrk 
O;ogkj ij ,dy Çcnq ç{ksikL= mRifjorZu ds ifj.
kkeksa dks fuèkkZfjr djus ds fy,] çksVhu cSdcksu ls 
çR;sd ijek.kq fLFkfr ds ewy ekè; oxZ mrkj&p<+ko 
¼RMSF½ dh x.kuk fuEufyf[kr lehdj.k dk mi;ksx 
djds dh xÃ%

	 ¼3½

tgka T og le; gS ftl ij vkj,e,l,Q dh 
x.kuk dh tkrh gS vkSj vt d.k T dh lanHkZ fLFkfr 
gSA

çR;sd vehuks ,flM ds vkj,e,l,Q fo'ys"k.k 
ls irk pyk fd ,u& vkSj lh&VÆeuy ls jSflMq 
esa egRoiw.kZ xfr gqÃ FkhA vkj,e,l,Q xzkQ esa 
egRoiw.kZ f'k[kj ds mrkj&p<+ko çeq[k :i ls çksVhu 
ds ,u&vkSj lh&VÆeuy ij ns[ks x,A gkykafd] 
,eMh fleqys'ku ju ds nkSjku ,evkslhMhvkÃih4 
çksVhu ds dksj vehuks ,flM esa dksÃ mrkj&p<+ko 
ugÈ ns[kk x;k fp= 1 ¼ch½A xkÃjs'ku dh f=T;k 
¼vkjvksth½ çksVhu lajpuk dh l?kurk dk lwpd 
gSA ;g vkj,e,lMh ds vykok lef"V dh fLFkjrk 
dks Hkh Li"V djrk gSA vkjvksth ekuksa esa o`f) dk 
rkRi;Z çksVhu lajpuk dh d‚EiSDVusl esa deh gS] 
ftlls yphysiu esa o`f) vkSj de fLFkjrk dk irk 
yxrk gSA fp= 1 ¼lh½ ls ;g Li"V gS fd ,eMh 
fleqys'ku le; vofèk ds nkSjku ,evkslhMhvkÃih4 
çksVhu vkjvksth ekuksa esa deh ds lkFk lcls d‚EiSDV 
lajpuk dks viukrk gSA ,evkslhMhvkÃih4 çksVhu 
dh çkjafHkd vkSj vafre Ýse lajpuk dks Mkyh loZj 
¼//ekhidna2.biocenter.helsinki.fi/dali/½ dk mi;ksx 
djds vkjksfir fd;k x;k Fkk vkSj mudk fopyu 
ewy ekè; oxZ fopyu ¼vkj,e,lMh½ esa ekik x;k 
tks 2-5Å ik;k x;kA ,eMh ds fLFkj le; lhek ls 
,evkslhMhvkÃih4 çksVhu ds ihMhch dksv‚ÆMusV~l dk 

vkadyu fd;k x;k ftUgsa vkxs ds fo'ys"k.k ds fy, 
mi;ksx esa yk;k x;k ¼fp= 2d½A

3-2 vks,lMhts,9& vks,lMhvkjih1bZ ds chp 
MkWfdax fo'ys"k.k

vks,lMhts,9 vkSj vks,lMhvkjih1Ã ds chp 
çksVhu&çksVhu M‚Çdx ds QyLo:i nl d‚EIysDl 
mRiUu fd, x,A Øe'k% mPpre M‚Çdx Ldksjokyh 
lef"V;ksa dks d‚fUQMsal Ldksj &296-1 ds lkFk M‚d 
fd;k x;k ¼rkfydk 1( fp= 2ch½A d‚EIysDl ds 
chp baVjsD'ku fo'ys"k.k ls irk pyk fd d‚EIysDl 
Øe'k% 7] 9 vkSj 208 lkYV fczt] gkbMªkstu c‚UM 
vkSj u‚u&cksaMsM laidks± ds lkFk vR;fèkd fLFkj Fkk 
¼rkfydk 1½A

lkYV fczt baVjsD'ku ds tksM+s ARG439-ASP137, 
ARG443-ASP142, HIS579-GLU188, LYS583-
GLU188, GLU468-ARG189, GLU584-LYS280 vkSj 
LYS582-ASP316 FksA vkxs dh tkap ds fy, lcls 
vPNs M‚d gq, ekbVksd‚fUMª;k ls tqM+s vks,lMhts,9 
& vks,lMhvkjih1Ã lef"V;ksa dk mi;ksx fd;k 
x;kA vks,lMhts,9 &vks,lMhvkjih1Ã lef"V;ksa 
ds bysDVªksLVSfVd iksVsaf'k;y ljQsl fo'ys"k.k us 
bysDVªksLVSfVd iksVsaf'k;y ljQsl esa cM+h fHkUurk 
fn[kkÃ ¼fp= 2C½A

3-3 ,evkslhMhvkbZih4 çksVhu vkSj vks,lMhts,9 
&vks,lMhvkjih1bZ ds chp MkWfdax fo'ys"k.k

dod jksxt+ud+ eSXukiksFksZ vksjst+k dk ,QsDVj 
,evkslhMhvkÃih4 pkoy dh çfrj{kk dks de 
djus ds fy, ekbVksd‚fUMª;k ls tqM+s vks,lMhts,9 
&vks,lMhvkjih1Ã çksVhu d‚EIysDl dks yf{kr 
djrk gSA vks,lMhts,9 çksVhu Mk;ukfeu ls lacafèkr 
çksVhu vks,lMhvkjih1Ã ds lkFk baVjSDV djrk 
gS vkSj vks,lMhvkjih1Ã ds {kj.k dks c<+kok nsrk 
gS] tks ekbVksd‚fUMª;y fo[kaMu esa dk;Z djrk gSA 
blfy,] baVjsD'ku ds ekSfyd ra= dks le>us ds 
fy, geus ,evkslhMhvkÃih4 çksVhu dks vks,lMhts,9 
&vks,lMhvkjih1Ã d‚EIysDl esa M‚d fd;kA loZJs"B 
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,evkslhMhvkÃih4&¼ vks,lMhts,9 &vks,lMhvkjih1Ã½ 
d‚EIysDl dks M‚Çdx Ldksj vkSj d‚fUQMsal Ldksj 
&259-98 vkSj 0-9002 ds vkèkkj ij pquk x;k ¼fp= 
3½A lcls vPNs ,evkslhMhvkÃih4&¼vks,lMhts,9 
&vks,lMhvkjih1Ã½ d‚EIysDl baVjsD'ku fo'ys"k.k ls 
irk pyk fd vks,lMhts,9 vkSj vks,lMhvkjih1Ã 
çksVhu nksuksa ds jsflMq ,evkslhMhvkÃih 4 çksVhu ds 
lkFk baVjSDV djrs gSa vkSj d‚EIysDl dks fLFkj djrs 
gSaA ,evkslhMhvkÃih4& vks,lMhts,9 Øe'k% 1] 3] 
vkSj 110 lkYV fczt] gkbMªkstu c‚UM u‚u&cksaMsM 
laidks± ds ekè;e ls baVjSDV djrs gSaA LYS306-
ASP135 ¼3.18Å½ l‚YV fczt baVjsD'ku dks fLFkj 
djrs gSaA

blds vykok] ,evkslhMhvkÃih4& 
vks,lMhvkjih1Ã Øe'k% 1] 8] vkSj 140 lkYV fczt] 
gkbMªkstu c‚UM vkSj u‚u&cksaMsM laidks± ds ekè;e ls 
baVjSDV djrs gSaA baVjsD'ku dks fLFkj djus ds fy, 
GLU417-LYS41 ¼3.28Å½ l‚YV fczt baVjsD'ku ik;k 
x;kA gkbMªkstu ckaM cukus okys jsflMql dk mYys[k 
rkfydk 2 vkSj 3 esa fd;k x;k gSA

3-4 ,e,e&thch,l, fo'ys"k.k

,e,e&thch,l, ckè;dkjh eqä ÅtkZ 
¼ΔG½ fo'ys"k.k us fn[kk;k fd vks,lMhts,9& 
vks,lMhvkjih1Ã vkSj ,evkslhMhvkÃih4& 
¼vks,lMhts,9& vks,lMhvkjih1Ã½ lef"V;ksa dh 
ckè;dkjh eqä ÅtkZ ¼ΔG½ Øe'k% &64-14 kcal/mol] 
vkSj &80 kcal/mol gS] tks fLFkj lajpuk dks n'kkZrk 
gSA 

4- fu"d"kZ
dod jksxt+ud+ eSXukiksFksZ vksjst+k dk ,QsDVj 

,evkslhMhvkÃih4 pkoy dh çfrj{kk dks de djus 
ds fy, ekbVksd‚fUMª;k ls tqM+s vks,lMhts,9& 
vks,lMhvkjih1Ã çksVhu d‚EIysDl dks yf{kr djrk 
gSA ,e-vksfjt+s ls ,evkslhMhvkÃih4 vkSj pkoy ls 
vks,lMhts,9& vks,lMhvkjih1Ã dh fØLVy lajpuk 
vHkh rd gy ugÈ gqÃ gSA bl çdkj] rhuksa ds fy, 
çksVhu lajpuk rS;kj djus vkSj çksVhu&çksVhu M‚Çdx 
vè;;u djus dk vkSfpR; ,evkslhMhvkÃih4 vkSj 
vks,lMhts,9& vks,lMhvkjih1Ã çksVhu d‚EIysDl ds 
chp baVjsD'ku dk fooj.k çkIr djuk FkkA eSXukiksFksZ 
vksfjts vkSj ekbVksd‚fUMª;k ls tqM+s vks,lMhts,9& 
vks,lMhvkjih1Ã çksVhu d‚EIysDl ls ,QsDVj çksVhu 
,evkslhMhvkÃih4 ds chp baVjsD'ku dk fo'ys"k.k 
lajpuk Lrj ij fd;k x;kA bl M‚Çdx vè;;u 
us d‚EIysDl ds fuekZ.k vkSj pkoy dh çfrj{kk dks 
de djus esa 'kkfey egRoiw.kZ jSflMql dk [kqyklk 
fd;kA ,evkslhMhvkÃih4 vkSj vks,lMhts,9 vkSj 
,evkslhMhvkÃih4& vks,lMhvkjih1Ã ds rhu vkSj 
vkB vehuks ,flM jsflMq gkbMªkstu c‚ÇUMx esa 
'kkfey FksA egRoiw.kZ :i ls] lHkh vehuks ,flM 
tks gkbMªkstu c‚ÇUMx esa 'kkfey Fks] egRoiw.kZ ik, 
x, D;ksafd os gkbMªksQksfcd baVjSD'ku }kjk Hkh 
baVªDVsM FksA bl çdkj] ;g vè;;u ekbVksd‚fUMª;k 
ls tqM+s vks,lMhts,9& vks,lMhvkjih1Ã çksVhu 
d‚EIysDl vkSj ,evkslhMhvkÃih4& vks,lMhts,9& 
vks,lMhvkjih1Ã çksVhu baVjSD'ku esa 'kkfey çeq[k 
jSflMql esa egRoiw.kZ var–Zf"V çnku djrk gS tks 
pkoy dh çfrj{kk dks de djrs gSaA



109

lkaf[;dh&foe'kZ % 2021

lajpukRed fo'ys"k.k ¼,½ ,evkslhMhvkÃih4&dh fjcu vkdkj dh vkjksfir lajpuk fn[kkÃ xÃ gS] ukjaxh jax 
dh lajpuk 0 ,u,l ij ç.kkyh dk çkjafHkd pj.k gS vkSj vk.kfod xfr'khyrk fleqys'ku ds 20 ,u,l ds ckn uhys 
jax dh lajpuk ç.kkyh dk vafre pj.k gSA ¼B½ vks,lMhts,9 vks,lMhvkjih1Ã çksVhu d‚EIysDl dk fjcu fp=.k ¼C½ 
,evkslhMhvkÃih4&¼vks,lMhts,9& vks,lMhvkjih1Ã½ d‚EIysDl dk fjcu fp=.k 

vks,lMhts,9& vks,lMhvkjih1Ã d‚EIysDl ds chp gkbMªkstu c‚UM

O ALA 73 A NH2 ARG 443 B 2-58

O ASP 137 A NH2 ARG 439 B 2-64

O GLN 138 A ND2 ASN 467 B 1-95

OE1 GLN 143 A N ALA 460 B 2-59

NE2 GLN 143 A OE1 GLN 459 B 2-94

OE2 GLU 188 A NZ LYS 583 B 3-02

O GLN 259 A ND2 ASN 574 B 2-65

NZ LYS 280 A OE2 GLU 584 B 2-67

OD1 ASP 316 A NZ LYS 582 B 3-26
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,evkslhMhvkÃih4 çksVhu vkSj vks,lMhvkjih1Ã ds chp gkbMªkstu c‚UM

OH TYR 401 A O THR 74 C 2-64

OH TYR 401 A OG1 THR 76 C 2-64

NE2 GLN 410 A O TYR 36 C 2-86

NH1 ARG 413 A O SER 70 C 2-19

NH2 ARG 413 A O SER 70 C 3-13

NE ARG 414 A O ASP 35 C 2-61

OE2 GLU 417 A NZ LYS 41 C 3-28

OD2 ASP 486 A OH TYR 46 C 2-73

,evkslhMhvkbZih4 çksVhu vkSj vks,lMhts,9 ds chp gkbMªkstu ckWUM

OH TYR 77 B 150 N LEU 10 C 2-94

O ARG 84 B 150 N LEU 10 C 2-29

NE ARG 392 B 1931 O CYS 128 C 2-2

J`a[kyk ,( vks,lMhvkjih1Ã] psu ch( vks,lMhts,9] psu lh( ,evkslhMhvkÃih4

lanHkZ
lkojh] ,l-] foyksdsV] ,y-] isFkhfczt] ,l-ts-] ,Ldj] 

ih-] eSdj‚cV~lZ] ,u- ,oa usYlu] ,- ¼2019½- 
çeq[k [kk| Qlyksa ij jksxtudksa vkSj dhVksa dk 
oSfÜod cks>A uspj bdksy‚th & bo‚yq'ku 3¼3½] 
ihih-430&439A

LVÆxvksi‚yksl] vkÃ- ,oa nh- foV] ih- ts- ¼2009½- 
Qaxy bQsDVj çksVhuA ,uqvy fjO;q v‚Q+ 
QkbVksiSFkksy‚th] 47] ihih-233&263A

MksM~l] ih-,u-] jQhdh] ,e-] xu] ih-,p-] gjèke] 
,-vkj-] tksUl] Mh-,- ,oa ,fyl] ts-th- ¼2009½- 
ck;ksVªksfQd Qaxh vkSj vksehlkbdsV~l ds 
çHkkodkjd% jksxtud dkjd vkSj estcku 
çfrjksèk ds fVªxjA U;w QkbVksy‚ftLV] 183¼4½] 
ihih-993&1000A

jksosfup] ,p-] cks'kksosu] ts- lh- ,oa Fk‚Eek] ch-ih- 
¼2014½- fQykesaVl jksxt+ud+ çHkkodkjh dk;Z% 
jksxtudksa] estckuksa vkSj ekbØksck;kse dsA 
djaV vksfifu;u bu IykaV ck;ksy‚th] 20] ihih-
96&103A

x.ks'ku] ch- ¼2016½- ,Lijfxyl lsØsVkse% ,d 
voyksdu- U;w ,aM ¶;wpj MsoyiesaV~l bu 
ekbØksfc;y ck;ksVsDuksy‚th ,aM ck;ksbathfu;Çjx] 
ihih-69&77A

Lik;j] ,-] LVko:] ,Q- ,oa dkslVZ] ih- ¼2019½- 
baVªklsY;qyj cSDVhfj;y jksxtudksa vkSj estcku 
lsy ekbVksd‚fUMª;k ds chp lgHkkfxrkA 
ekbØksck;ksy‚th LisDVªe] 7¼2½] ihih-7&2A

lqt+qdh] ,e-] Msfuypkadk] vks- vkSj esdykuksl] ts-ts- 
¼2014½- fofcz;ks dksyjk Vh3 ,l- ,l- bQ+sDVj 
oksi b fejks th Vh ihvlsl dks yf{kr djds 
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ekbVksd‚fUMª;y xfrdh vkSj tUetkr çfrj{kk 
ladsru dks fu;af=r djrk gSA lsy gksLV & 
ekbØksc] 16¼5½] ihih-581&591-

fLeuksZok] Ã-] fxzifjd] ,y-] 'kwjySaM] Mh- ,y- ,oa oSu 
Msj Cykbd] ,- ,e- ¼2001½- Lruèkkjh dksf'kdkvksa 
esa ekbVksd‚fUMª;y foHkktu ds fy, Mk;ukfeu 
ls lacafèkr çksVhu Mhvkjih1 dh vko';drk gksrh 
gSA e‚fyD;wyj ck;ksy‚th v‚Q+ n lsy] 12¼8½] 
ihih-2245&2256A

;ku] okÃ-] >kax] Mh-] >ksm] ih-] yh] ch- ,oa gqvkax] 
,l- okÃ- ¼2017½- ,pMhvkslhds% çksVhu&çksVhu 
vkSj çksVhu&Mh,u,@vkj,u, M‚Çdx ds fy, 
,d osc loZj ,d ladj j.kuhfr ij vkèkkfjr 
gSA U;wfDyd ,flM fjlpZ 45¼MCY;w1½] ihih-
MCY;w365&MCY;w 373A

vczkge] ,e- ts-] eqVksZyk] Vh-] 'kqYt+] vkj-] iy] 
,l-] fLeFk] ts- lh-] gsl] ch- ,oa ÇyMkgy] Ã- 
¼2015½- xzksesDl% ySiV‚i ls lqij daI;wVj rd 
cgq&Lrjh; lekurk ds ekè;e ls mPp çn'kZu 
vk.kfod fleqys'kuA l‚¶Vos;j,Dl 1% 19&25A

ihVjlu] Ã- ,Q-] xksMkMZ] Vh- Mh-] gqvkax] lh-
lh-] dkmp] th- ,l-] xzhuCykV] Mh- ,e-] esax] 
Ã- lh- ,oa Qsfju] Vh-Ã- ¼2004½- ;wlh,l,Q 
fpesjk&vUos"kh vuqlaèkku vkSj fo'ys"k.k ds 
fy, ,d fot+qvykbt+s'ku flLVeA tuZy v‚Q+ 
dEI;wVs'kuy dsfeLVªh 25% 1605&1612A

osax] th-] okax] Ã-] okax] tsM-] fy;w] ,p-] >w] ,Q-] yh] 
Mh- ,oa gkS] Vh- ¼2019½- g‚dM‚d% dEI;wVs'kuy 
M‚Çdx vkSj ,e,e@thch,l, ds vkèkkj ij 
çksVhu&çksVhu d‚EIysDl dh Hkfo";ok.kh vkSj 
fo'ys"k.k djus ds fy, ,d osc loZjA U;wfDyd 
,flM fjlpZA 47:W322-W330A

tEij] ts-] bokal] vkj-] fçV~t+sy] ,- ,V vy- ¼2021½- 
vYQkQksYM ds lkFk vR;fèkd lVhd çksVhu 
lajpuk dh Hkfo";ok.khA ç—fr 596] 583&589
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vk.kfod xfr'khyrk fleqys'ku dk mi;ksx djds eadhi‚Dl 
çksVhu ds fo#) QkbVksdsfedy vojksèkdksa dh igpku

Lusgk eqewZ] lqèkhj JhokLro] nhik Hkê] Hkkjrh ikaMs] lkSE;k 'kekZ] _fRodk nkl] ds- ds- prqosZnh 
,oa eksgEen lehj Qk:dh

Hkk-—-vuq-i-&Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku] uÃ fnYyh

lkjka'k
vçSy 2022 ls igys] euq";ksa esa eadhi‚Dl ok;jl 

,e-ih-,Dl-oh- ¼MPXV½ laØe.k 'kk;n gh dHkh 
vÝhdh {ks=ksa ¼tgka ;g LFkkfud gS½ ds ckgj fjiksVZ 
fd;k x;k FkkA vc nqfu;kHkj esa ekeys lkeus vk 
jgs gSaA ,e-ih-,Dl-oh- ds thuksfeDl vkSj egkekjh 
foKku ij O;kid tkudkjh ds ckotwn] ,e-ih-,Dl-
oh- ds çksfVvkse dk vè;;u vPNh rjg ls ugÈ fd;k 
x;k gSA daI;wVj e‚My ds vykok ,e-ih-,Dl-oh- 
thukse ls ,UdksMsM yxHkx dksÃ çksVhu lajpuk ugÈ 
gS] A42R dks NksM+dj] tks ,d Kkr lajpuk okyk 
,dek= ,e-ih-,Dl-oh- &,UdksMsM çksVhu gSA orZeku 
esa] eadhi‚Dl laØe.k ds fy, dksÃ fof'k"V mipkj 
miyCèk ugÈ gSaA orZeku vè;;u esa] geus ,dh—r 
vk.kfod e‚MÇyx i)fr dk mi;ksx djds eadhi‚Dl 
ok;jl ds A42R ds f[kykQ laHkkfor vojksèkdksa 
ds :i esa uhe&O;qRiUu QkbVksdsfedYl] Çuckslksu] 
Çufcu] Çufcvksu‚y vkSj Çufc;ksy dh çHkkodkfjrk 
dk fo'ys"k.k fd;kA vk.kfod M‚Çdx vkSj vk.kfod 
Mk;ukfed ¼,e-Mh-½ fleqys'ku ds la;kstu ls] geus 
ik;k fd Çuckslksu us ,e-Mh- fleqys'ku ds 100 ,u,l 
ds nkSjku ,d fLFkj d‚EIysDl dk xBu fd;kA blds 
vykok] vkf.od eSdsfud i‚blu&cksYV~t+eku lrg 
{ks= ¼,e-,e-ih-ch-,l-,-½ eqä ÅtkZ x.kuk ls irk 
pyk gS fd bl v.kq esa fLFkj vkSj vuqdwy ÅtkZ 
gSA ;g vè;;u ,d cqfu;knh vkèkkj çnku djrk gS 
vkSj lq>ko nsrk gS fd Çuckslksu] VkxsZV ds dk;Z dks 
fofu;fer djus vkSj ok;jy çfr—fr dks fu;af=r 

djus esa laHkkfor vojksèkd ds :i esa mi;ksxh gks 
ldrk gSA

1-  ifjp;
LFkkfud vkSj xSj&LFkkfud nksuksa {ks=ksa esa dÃ 

ns'kksa dks 'kkfey djus okys eadhi‚Dl ds 2022 
ds çdksi us egRoiw.kZ varjkZ"Vªh; #fp iSnk dh gS 
¼VkbVuth ,V vy-] 2022½A eadhi‚Dl i‚DlfofjMs 
ifjokj] d‚MksZiksDlfojhu, lcQ+Sfeyh] vkSj thul 
v‚FkksZi‚Dlok;jl ls lacafèkr gSA balkuksa esa eadhi‚Dl 
chekjh dh 'kq#vkr fljnnZ] cq[kkj vkSj ¶yw tSls 
y{k.kksa ls gksrh gSA gkykafd vfèkdka'k jksxh nks ls pkj 
lIrkg esa laØe.k dk lekèkku dj ysrs gSa] ysfdu 
dqN ekeyksa esa ;g jksx ?kkrd gks ldrk gSA foÜo 
LokLF; laxBu us ekuo eadhi‚Dl dks oSfÜod Çprk 
dk ,d lkoZtfud LokLF; vkikrdky ?kksf"kr fd;k 
gS ¼ekbaMLiat] 2022½A 

v‚FkksZi‚Dlok;jl cM+s ok;jl gksrs gSa ftudh 
lajpuk b±V tSlh gksrh gS] ftlesa yxHkx 200&500kb 
dk ,d thukse gksrk gS tks 200 ls vfèkd thuksa dks 
dksM djrk gSA vks-ih-,Dl-oh- thukse }kjk ,UdksM 
fd, x, dÃ thu lsy dYpj esa ok;jl çfr—fr 
ds fy, vko';d ugÈ gSa] ysfdu gksLV ,aVhok;jy 
çfrfØ;k esa ;g thu egRoiw.kZ Hkwfedk fuHkk ldrs 
gSa ¼eSdQSMsu ,V vy-] 2005½A us'kuy lsaVj Q‚j 
ck;ksbuQ‚jeSfVd baQ‚esZ'ku ¼,ulhchvkÃ½ tsucSad esa 
2022 çdksi ds LVªsu ds 400 ls vfèkd thukse igys 
ls gh miyCèk gSaA v‚FkksZi‚Dlok;jl ds thuksfeDl ij 
O;kid 'kksèk ds ckotwn] ,e-ih-,Dl-oh- ds çksfVvkse 
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,oa çksVhu lajpuk dk vPNh rjg ls vè;;u ugÈ 
fd;k x;k gSA A42R ,dek= Kkr lajpuk okyk 
,e-ih-,Dl-oh-&,UdksMsM çksVhu gS blds vykok 
,eih,Dloh thukse ls ,UdksMsM yxHkx fdlh Hkh 
çksVhu dh lajpuk Kkr ugÈ gSA ,e-ih-,Dl-oh- 
çksVhuA 42R dh 1-52Å ,Dl&js lajpuk] çksVhu 
MsVkcSad ¼ih- Mh- ch½ esa vkÃ Mh% 4QWO ds lkFk 
miyCèk gSA ;g çksVhu bu foVªks esa i‚Dlok;jl dh 
çfr—fr ds fy, vko';d ik;k x;k gS ¼feuklkso 
,V vy-] 2022½A orZeku esa] eadh i‚Dl laØe.k ds 
fy, dksÃ fof'k"V mipkj miyCèk ugÈ gSaA pspd 
ds fy, tks ,aVhok;jy nok,a gSa mudk mi;ksx dqN 
ifjfLFkfr;ksa esa eadh i‚Dl ds bykt ds fy, Hkh 
fd;k tk ldrk gSA VsdksfojeV pspd ds Vhds] 
flMksQksfoj] fczfUdMksQksfoj vkSj oDlhfuvk çfrj{kk 
XyksC;qfyu ¼oh-vkÃ-th½ dk mi;ksx eadhi‚Dl ds 
çdksi dks fu;af=r djus ds fy, fd;k tk ldrk 
gS ¼>w ,V vy-] 2022½A gkykafd] eadhi‚Dl dh 
tfVyrkvksa ds mipkj esa flMksQksfoj] fczulhMksQksfoj 
vkSj ohvkÃth dh çHkko'khyrk ij dksÃ MsVk miyCèk 
ugÈ gSA 

¶ysoksuksbM~l] VsjihuksbM~l] fyfXuu] 
vYdy‚bM~l vkSj dwekfju tSls QkbVksdsfedYl dk 
mi;ksx ikjaifjd :i ls dÃ chekfj;ksa ds fy, fd;k 
x;k gS] vkSj ;g ok;jy çfr—fr@VªkalfØI'ku dks 
ckfèkr djus ds fy, Hkh oÆ.kr gSA buesa ls vfèkdka'k 
;k rks estcku dksf'kdk ds vanj ok;jy ços'k ds 
nkSjku ;k mudh çfr—fr ds nkSjku ok;jl dks jksdrs 
gSaA vtfnjprk bafMdk ¼uhe½] dk mi;ksx lfn;ksa 
ls dÃ ekuo jksxksa ds ikjaifjd mipkj ds fy, 
fd;k tkrk jgk gSA gkykafd vfèkdka'k vè;;uksa us 
uhe dh thok.kqjksèkh vkSj dodjksèkh {kerk dh tkap 
dh gS] ysfdu gky ds dqN dk;ks± us uhe dh fo"kk.
kqjksèkh xfrfofèk;ksa dk Hkh irk yxk;k gSA vkt rd] 
vfèkdka'k çdk'ku ekuo bE;quksMsfQf'k,alh ok;jl 
¼,pvkÃoh½] lkFk gh lkFk gjiht] Msaxw vkSj bU¶yw,atk 
ok;jl ds vklikl dsafær jgk gSA gky dh dqN 
fjiksVks± esa lklZ&dkso&2 Hkh 'kkfey gS] tks dksfoM&19 

egkekjh ds fy, ftEesnkj gSA blds vykok] dqN 
lewgksa us vU; ok;jl ds f[kykQ uhe mRiknksa ds 
mi;ksx ds lkFk lQyrkiwoZd ç;ksx fd;k gS] tSls 
fd tkikuh ,UlsQykbfVl ok;jl ¼f}osnh ,V vy-] 
2021½] gsisVkbfVl lh ¼v'kQkd ,V vy-] 2016½] 
vkSj d‚Dllsdh ok;jl ¼;wuql ,V vy-] 2016½A 
tSlk fd gky ds vè;;uksa ls Li"V gS dh ok;jy 
jksxksa ds f[kykQ uhe&O;qRiUu QkbVksdsfedYl dk 
larqf"Vtud çHkko gS] bl dkj.k us gesa eadhi‚Dl 
ok;jl ds f[kykQ blds çHkko dk irk yxkus ds 
fy, çsfjr fd;kA 

bl vè;;u esa] geus mu uhe&O;qRiUu 
QkbVksdsfedYl dk mi;ksx djdsA42R çksVhu dks 
yf{kr djus dh dksf'k'k dh gS ftudk ,aVhok;jy 
çHkko oÆ.kr gSA bu QkbVksdsfedYl esa Çuckslksu] 
Çufcu vkSj Çufcvksy ¼vkjk ,V vy-] 1998½ 'kkfey 
gSaA QkbVksdsfedYl dh ckè;dkjh vkd"kZ.k ¼ckbaÇMx 
,fQfuVh½ [kkstus ds fy, vk.kfod M‚Çdx dk 
mi;ksx fd;k x;kA fyxSaM~l vkSj ok;jy çksVhu 
dh vuqekfur ckè;dkjh ÅtkZ dk vkdyu djus 
ds fy, 'kh"kZ LdksÇjx ;kSfxdksa dks ,e-Mh- fleqys'ku 
vkSj i‚blu&cksYV~t+eSu lrg {ks= lkrR; l‚Yos'ku 
¼,e,e&ihch,l,½ fofèk dk mi;ksx fd;k x;kA

2- fofèk

2-1 çksVhu&fyxSaM lajpuk dk fjVªhoy vkSj 
vk.kfod MkWfdax vè;;u

vkjlh,lch& ihMhch MsVkcsl ls çksVhu A42R 
¼vkÃ Mh% 4 D;w MCY;w vks½ dh ,d mPp fjt+‚Y;w'ku 
¼1-52Å½ okyh fØLVy lajpuk çkIr dh xÃA 

vkxs c<+us ls igys] fyxSaM lajpukvksa dks icdse 
¼fde ,V vy-] 2016½ ls lajpuk MsVk Qkbyksa 
¼,lMh,Q½ ds :i esa MkmuyksM fd;k x;k vkSj 
ikÃeksy dk mi;ksx djds ihMhch esa ifjoÆrr fd;k 
x;k FkkA vk.kfod M‚Çdx ¼e‚fjl ,V vy-] 2009½ 
ds fy, v‚VksM‚dVwy ¼,MhVh½ dk mi;ksx djds 
çksVhu vkSj fyxSaM dks rS;kj fd;k x;kA
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2-2 ,e-Mh- fleqys'ku

A42R ds lkFk pkj QkbVksdsfedYl] Çuckslksu] 
Çufcu] Çufc;ksu‚y vkSj fufEc;ksy ds M‚d dEIysDlsl 
dh fLFkjrk dk vkdyu djus ds fy, xzkseSDl 2021 
iSdst ¼oSu Msj Liks,y ,V vy-] 2005½ }kjk ,e-
Mh- fleqys'ku fd;k x;kA bu ;kSfxdksa dks muds 
vk.kfod M‚Çdx Ldksj ds vkèkkj ij tkapk x;k 
vkSj Na$ vk;uksa dks Mkydj çksVhu&fyxSaM ç.kkyh 
dks U;qfVªykbt dj fn;k x;kA U;qfVªykbt ç.kkyh 
dks nks pj.kksa esa larqfyr fd;k x;k% igys pj.k esa] 
rkieku dks ,u-oh-Vh- ,ulSecy ds lkFk larqfyr 
fd;k x;k Fkk tgka ̂ ,u* d.kksa dh fLFkj la[;k gS] ̂ oh* 
ek=k gS] vkSj ^Vh* rkieku gSA nwljs pj.k esa] ,u-ih-
Vh- ,ulSecy ds lkFk 300K ij ncko dks larqfyr 
fd;k tkrk gS] tgka ^,u* d.kksa dh fLFkj la[;k gS] 
^ih* ncko gS] vkSj ^Vh* rkieku gSA larqyu ds ckn] 
lef"V ds eks'kuy O;ogkj esa foL‍r`r tkudkjh çkIr 
djus ds fy, varr% 100 ,u,l dk çksMD'ku ju 
LFkkfir fd;k x;kA 

2-3 ç{ksioØ fo'ys"k.k

,e-Mh- fleqys'ku ds iwjk gksus ij] çkIr ç{ksioØ 
dk fo'ys"k.k] ewy ekè; oxZ fopyu ¼vkj-,e-,l-
Mh-½] ewy ekè; oxZ ¶yDpq,'ku ¼vkj-,e-,l-,Q-½] 
baVje‚fyD;qyj gkbMªkstu c‚UM] xkÃjs'ku dh f=T;k 
¼vkj-th-½] vkSj foyk;d lqyHk lrg {ks= ¼,l-,-
,l-,-½ x.kuk ds fy, xzksesDl iSdst ds bu&fcYV 
VwYl dk mi;ksx djds fd;k x;kA

2-4 ckè;dkjh eqDr ÅtkZ (ckbafMax Úh ,uthZ) 
x.kuk

vkf.od ;kaf=dh@i‚blu&cksYV~t+eku lrg {ks= 
¼,e- ,e-ih- ch- ,l- ,-½ fofèk dks th-,e-,Dl&,e-
,e-ih-ch-,l-,- midj.k dk mi;ksx djds fu;ksftr 
fd;k x;k rkfd 100 ,u,l ds xzkseSDl ,e-Mh- 
ç{ksioØ ls M‚d fd, x, lef"V;ksa ds chp lacaèk 
dh ckè;dkjh eqä ÅtkZ dk vuqeku yxk;k tk lds 
¼dqekjh ,V vy-] 2014½A

çksVhu vkSj fyxSaM ds fn, x, lef"V;ksa ds 
fy, ckè;dkjh eqä ÅtkZ dh x.kuk fuEufyf[kr 
lehdj.k dk mi;ksx djds dh tk ldrh gS%

∆th&ckbaM ¾ th& dkEIysDl & th&çksVhu & 
th&fyxSaM

tgka th&ckbaM lef"V;ksa dh ckbaÇMx ,fQfuVh 
gS] th& dkEIysDl M‚d fd, x, d‚EIysDl dh dqy 
eqä ÅtkZ dks n'kkZrk gS] tcfd th&çksVhu vkSj 
th&fyxSaM Øe'k% ikuh ;k foyk;d esa vuckmaM 
çksVhu vkSj fyxSaM dh dqy eqä ÅtkZ dk çfrfufèkRo 
djrk gSA 

3- ifj.kke vkSj ppkZ

3-1 iQkbVksdsfedYl ds lkFk bZ-ch-oh-&A42R dh 
vk.kfod MkWfdax

geus ckbaÇMx ds fuEure vkj-,e-,l-Mh ewY;ksa 
ds vkèkkj ij QkbVksdsfedYl vkSj VkjxsV çksVhu 
A42R ds lcls foÜoluh; ckbaÇMx ikst+ dk p;u 
fd;kA pkj fyxsaM~l] vFkkZr] Çuckslksu] Çufcu] 
fufEc;ksu‚y vkSj fufEc;ksy dh caèku eqä ÅtkZ &7-1 
ls &7-8 fdyks dSyksjh@eksy rd FkhA blds ckn] 
pkj lef"V;ksa dk ,e-Mh- fleqys'ku fo'ys"k.k fd;k 
x;kA

3-2 ,e-Mh- fleqys'ku fo'ys"k.k

M‚d fd, x, dksEIysDlsl dks mudh lajpukRed 
fLFkjrk dk vkdyu djus ds fy, 100 ,u,l ds 
fy, ,e-Mh- fleqys'ku ds vèkhu fd;k x;k FkkA 
fleqys'ku ds lQy lekiu ds ckn çkIr ç{ksioØ ls 
vkj,e,lMh] vkj-,e-,l-,Q] gkbMªkstu ckaM] vkj-
th vkSj ,l-,-,l-, dh x.kuk djds flE;qysVsM 
flLVe dh fLFkjrk dk vkSj vfèkd ewY;kadu fd;k 
x;k FkkA

3-2-1 fopyu&oxZ&ekè; ewy 

M‚d fd, x, lef"V;ksa dh fLFkjrk dk vkdyu 
djus ds fy, vkj-,e-,l-Mh vkerkSj ij bLrseky 
fd, tkus okys ek=kRed mik;ksa esa ls ,d gSA NksVs 
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fopyu M‚d fd, x, lef"V;ksa dh vfèkd fLFkjrk 
dk ladsr nsrs gSaA tSlk fd fp= 1, ls Li"V gS] 
Çuckslksu okys lef"V dh vkSlr vkj-,e-,l-Mh eku 
yxHkx 0-1 ,u,e gS ] tks lHkh ikap ifjljksa esa lcls 
de FkkA Çufc;ksu‚y&A42R lef"V us 70 ,u,l ij 
~ 1 ,u,e ds fu;r vkj-,e-,l-Mh eku rd igqapus 
ls igys] tgka ;g Çuckslksu ds lkFk vksojySi gksrk 
gS] 20 ,u,l ds vklikl çeq[k mrkj&p<+ko vkSj 50 
vkSj 60 ,u,l ds vklikl nks ekewyh mrkj&p<+ko 
fn[kk, gSaA Çufcu ds lkFk A42R lef"V us iwjs 
fleqys'ku esa vfLFkjrk fn[kkÃ gSaA bu voyksduksa ds 
vkèkkj ij] ge ekurs gSa fd A42R vkSj Çufcu lef"V 
esa lcls vfèkd :ikRed ifjorZu gksrs gSa] blds 
ckn fufEc;ksu‚y] Çuckslksu vkSj lcls de ifjorZu 
Çufcvksy lef"V }kjk gksrk gSA uhps fn, x, vkj-,e-
,l-,Q- Iy‚V }kjk bu lef"V;ksa ds vo'ks"k Lrj ij 
muds LFkkuh; ifjorZuksa dh vfLFkjrk dh iqf"V dh 
xÃA fyxSaM&ckmaM çksVhu ds vkj,e,lMh fo'ys"k.k 
us lcls de vkj,e,lMh eku Çufcvksy ds fy, 

vkSj mlds ckn Çuckslksu ds fy, fn[kk;kA pkj 
QkbVksdsfedy fyxsaM~l esa ls 100 ,u,l fleqys'ku 
ds nkSjku Çuckslksu] VkjxsV çksVhu A42R ls lcls 
vfèkd etcwrh ls ckaèkrk gSA

3-2-2 oxZ ekè; ewy vfLFkjrk

vkj-,e-,l-,Q- dk mi;ksx le; ds lkFk 
flLVe ds çR;sd jsflMq dh ¶ySfDlfcfyVh dks ekius 
ds fy, fd;k tkrk gSA mPp Ldksj vfLFkj vkSj 
yphys caèkuksa dks n'kkZrk gS] tcfd fupyk Ldksj 
çksVhu&fyxSaM ;kSfxd esa fLFkj {ks=ksa dks bafxr djrk 
gSA lHkh pkj lef"V;ksa ds lhα ijek.kqvksa dk vkj-
,e-,l-,Q- fuèkkZfjr fd;k x;kA

Çufc;ksu‚y] Çuckslksu] Çufcu vkSj Çufcvksy ds 
lkFk xfBr fu;a=.k uewus vkSj lef"V;ksa dk vkSlr 
vkj-,e-,l-,Q- eku Øe'k% ~ 0-09, ~ 0-084, ~ 0-078, 
~ 0-074, ~ 0-084, vkSj ~ 0-075 ,u,e Fkk] tSlk fd 
fp= 1 ch esa n'kkZ;k x;k gSA lef"V;ksa ds dqN 
mrkj&p<+ko] QkbVksdsfedYl vkSj çksVhu dh lfØ; 

vkf.od xfrdh fo'ys"k.k% ,½ vkj-,e-,l-Mh- ch½ vkj-,e-,l-,Q- lh½ tkbjs'ku dh f=T;k] Mh½ l‚YosaV lqyHk 
?kqyu'khy {ks= vkSj b½ gkbMªkstu ckaM fo'ys"k.k
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lkbV ij forfjr QkbVksdsfedYl vkSj jsflMq ds 
chp vfHkçk;iw.kZ ckrphr dk ladsr nsrs gSaA Çuckslksu 
ds fy, lhα ijek.kqvksa ds de vkj-,e-,l-,Q- eku 
us A42R ds fy, muds fLFkj caèku dh iqf"V dhA 
Çuckslksu ¼0-74 ,u,e½ ds fy, lhα ijek.kqvksa dk 
vkj-,e-,l-,Q- eku Çufc;ksy ¼0-75 ,u,e½ ds 
djhc gSA

3-2-3 xk;js'ku dh f=kT;k vkSj foyk;d lqyHk lrg 
{ks=k fo'ys"k.k

vkjth çksVhu vkSj çksVhu&fyxSaM lef"V;ksa dh 
l?kurk vkSj lekos'kh vk;ke dks n'kkZrk gS ftlesa 
mudh mfpr ijLij fØ;k 'kkfey gks ldrh gSA 
fLFkj :i ls oyu çksVhu vis{kk—r larqfyr vkjth 
eku cuk, j[k ldrk gSA tSlk fd fp= 1lh ls 
Li"V gS] lHkh pkj ç.kkfy;ksa us iwjs fleqys'ku esa 
1-842 vkSj 1-852 ,u,e ds chp ,d cgqr gh ladh.
kZ lhek ds lkFk ,d tSls vkjth eku fn[kk;k gSA 
blls irk pyrk gS fd QkbVksdsfedYl d‚EIysDl 
l?ku gSaA foyk;d lqyHk lrg {ks= ¼,l-,-,l-,½ 
,d vkSj egRoiw.kZ ekinaM gS tks foyk;d v.kq ds 
lqyHk {ks= dh x.kuk djrk gSA vuqekfur ,l-,-,l-, 
ekuksa esa Hkh ,d leku iSVuZ gS] tks 130-5 vkSj 133 
,u,e2 ds chp esa gS] tSlk fd fp= 1 Mh esa fn[kk;k 
x;k gS] mPpre ewY; Çufcvksy dk gSA ;s voyksdu 
lHkh ç.kkfy;ksa dh fLFkjrk dh iqf"V djrs gSaA vkSlr 
vkjth vkSj ,l-,-,l-, ekuksa esa NksVs fopyu Hkh 
çksVhu&fyxSaM lef"V;ksa dh vfèkd l?kurk vkSj 
etcwr caèku dk ladsr nsrs gSaA

3-2-4 gkbMªkstu ckaM fo'ys"k.k

çksVhu&fyxSaM lef"V;ksa dh var%fØ;kvksa dh 
fof'k"Vrk vkSj ckè;dkjh rkdr dk fuèkkZj.k djus 
esa gkbMªkstu ckaM fo'ys"k.k vko';d gSA tSlk fd 
fp= 1Ã esa n'kkZ;k x;k gS] Çufc;ksy ds lkFk xfBr 
lef"V us yxkrkj lcls mPp la[;k esa blds ckn 
Çufc;ksu‚y lef"V us 100 ,u,l ds vuqdj.k ds 
nkSjku gkbMªkstu ckaM fn[kk,A bUgksus fleqys'ku ds 
vyx&vyx le; ij nl ls vfèkd gkbMªkstu 
ckaM Hkh fn[kk,A nwljh vksj] Çufcu us fleqys'ku ds 
'kq#vkrh Çcnq dh rqyuk esa gkbMªkstu ckaM dh la[;k 
esa deh fn[kkÃ] tcfd Çuckslksu us iwjs fleqys'ku esa 
fLFkj la[;k esa gkbMªkstu ckaM fn[kk,A

3-2-5 caèku eqDr ÅtkZ vuqeku

çR;sd lef"V ds fy, ckè;dkjh eqä ÅtkZ 
dk vuqeku yxkus ds fy, ,e-,e&ih-ch-,l-, i)
fr dk mi;ksx fd;k x;kA lef"V;ksa dh vuqekfur 
ckè;dkjh ÅtkZ ftruh de gksxh] mldh fLFkjrk 
mruh gh vfèkd gksxhA rkfydk 1 çR;sd lef"V 
dh vuqekfur ckè;dkjh ÅtkZ vkSj vU; ?kVdksa dks 
fn[kkrh gS tks vk.kfod var%fØ;kvksa esa ;ksxnku djrs 
gSa] tSls oSu Msj okYl ÅtkZ] bysDVªksLVSfVd ÅtkZ] 
vkSj l‚Yos'ku ÅtkZA ifj.kke crkrs gSa fd lHkh çdkj 
dh ÅtkZ us var%fØ;kvksa esa egRoiw.kZ ;ksxnku fn;kA 
mPpre udkjkRed vuqekfur ckè;dkjh ÅtkZ okys 
QkbVksdsfedy Çuckslksu dk mi;ksx A42R fjlsIVj 
ds fy, laHkkfor ekMîqysVlZ ds :i esa fd;k tk 
ldrk gSA

ckè; ifjljksa dk ,e-,e&ih-ch-,l-, fo'ys"k.k

Çufc;ksy &15-703 &1-828 &10-946 &2-927

Çuckslksu &16-723 &1-849 &11-649 &3-267

Çufcu &16-396 &1-685 &11-678 &3-030

Çufc;ksu‚y &16-254 &1-769 &11-649 &2-925
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4- fu"d"kZ
A42R çksVhu eadhi‚Dl ok;jl dk ,dek= 

ok;jl çksVhu gS ftls ç;ksxkRed :i ls ekU; 
lajpuk ds fy, tkuk tkrk gSA ;g vè;;u] 
fu"d"kZ fudkyrk gS fd uhe&O;qRiUu pkj çk—
frd QkbVksdsfedy lef"V;ka Çuckslksu] Çufcu] 
fufEc;ksu‚y vkSj fufEc;ksy dks A42R ds f[kykQ 
laHkkfor vojksèkd ds :i esa mi;ksx fd;k tk ldrk 
gSA vk.kfod M‚Çdx fo'ys"k.k vkSj 100,u,l ds 
,e-Mh- fleqys'ku ls irk pyk fd Çuckslksu v.kq 
esa vU; rhu v.kqvksa dh rqyuk esa de ckè;dkjh 
ÅtkZ gSA bl orZeku vè;;u ls çkIr tkudkjh 
dk mi;ksx Hkfo"; esa eadhi‚Dl ok;jl ds f[kykQ 
vfèkd QkbVksdsfedy vkèkkfjr fpfdRlk foKku ds 
fodkl ds fy, fd;k tk ldrk gSA

lanHkZ
VkbVuth] ch- ds-] rsxkseksg] ch-] usekrksYykgh] ,l-] 

dksukseksl] ,e-] ,oa dqyd.kÊ] ih- ,- ¼2022½- 
eadhi‚Dl% LokLF; is'ksojksa ds fy, ,d 
ledkyhu leh{kkA bu vksiu Qksje baQsD'kÃ,l 
fMtht ¼o‚Y;we 9] uacj 7] ihA v‚Q,lh 310½A 
v‚DlQksMZ ;wfuojflfV çslA

czseu] ts- th-] :Vh] ds-] LVsfu;ksoLdh] ,e- oh-] 
t+kuksrks] Ã-] xzksehdks] ,- vkÃ-] vjhrk] vkÃ-] ,oa 
foÜo LokLF; laxBu ¼1980½- áweu eadhi‚Dl 
1970&1979@tsth czsesu] dkfylk&:Vh] ,eoh 
LVsfu;ksoLdh] Ã- t+kuksrks] ,vkÃ xzksehdks vkSj 
vkÃ- vjhrk }kjkA

eSdQSMsu] th- ¼2005½- i‚Dlok;jl Vª‚fiTeA uspj 
fjO;qt ekbØksck;ksy‚th] 3¼3½] 201&213A

ekbaMLiat] ,- vkÃ- ,l- Mh- ,y- ¼2022½- D;k 
eadhi‚Dl ds oSfÜod çdksi ds lkFk ,d vkSj 
baQksMsfed gksxk\

feuklkso] th-] bful] ,u- ,y-] 'kqokyksok] ,y-] 
,aMjlu] MCY;w- ,Q-] ,oa lSpsy] ds- ts- ¼2022½- 
eadhi‚Dl çksfQfyu tSls çksVhu A42R dh 
lajpuk lsyqyj çksQkby ls laHkkfor dk;Z varj 

dks çdV djrh gSA ck;ksjsfDloA

>w] ,e-] th] ts-] f'k] Mh-] yw] ,Dl-] okax] ch-] ow] ,u-] 
--- ,oa yh] ,y- ¼2022½- eadhi‚Dl dk vlkekU; 
oSfÜod çdksi% gesa D;k djuk pkfg,\- ÝafV;lZ 
v‚Q+ esfMflu] 1&11A

f}osnh] oh- Mh-] Çlg] ,-] ,y&dkÝkos] ,l- ,-] 
vyafntuh] Vh- ,-] QSt+ks] ,- ,-] ctjk;] ,y-
,p-] --- ,oa vtgj] Ã- vkÃ- ¼2021½- vt+kfnjkPVk 
bafMdk ds ck;ks¶ysoksuksbM~l }kjk tkikuh 
balsQsykbfVl ok;jl vkj,u, fMisaMsaV vkj,u, 
iksyhejst+ çksVhu fu"ksèk esa ;kaf=d var–Zf"V]A 
lkbafVfQd fjiksVZ] 11¼1½] 1&13-

v'kQkd] ;w- ,-] tyhy] ,-] ,oa my dej] ,e-
Vh- ¼2016½- vtkfnjkNk bafMdk ls ,aVhok;jy 
QkbVksdsfedYl dh igpku ,plhoh ,u,l 3 
çksVht ds f[kykQ fudyrh gS% ,d flfydks 
–f"Vdks.kA uspqjy çksMDV~l fjlpZ] 30¼16½] 
1866&1869A

;wuql] vkÃ-] flíhd] ,-] b'kkd] ,p-] vuoj] ,y-] 
cnj] ,l-] ,oa v'kjQ] ,e- ¼2016½- bu foVªks esa 
iSj vkSj eqag jksx ok;jl ds f[kykQ ikSèks ds vdZ 
dh ,aVhok;jy xfrfofèk dk ewY;kaduA Dyhu ts 
QkeZ lkbal] 29¼4½] 1263&1268A

vkjk] vkÃ-] flíhdh] ch- ,l-] QSt+h] ,l-] vkSj flíhdh] 
,l- ¼1988½- vt+kfnjkNk bafMdk ds rus dh Nky 
ls VªkblkbfDyd MkbVjisuksbM~lA tuZy v‚Q 
uspqjy çksMDV~l] 51¼6½] 1054&1061A

fde] ,l-] fFk,lsu] ih- ,-] cksYVu] Ã- Ã-] psu] 
ts-] Qw] th-] fxUMqykbV] ,-] --- ,oa czk;aV] ,l-
,p- ¼2016½- icdse inkFkZ vkSj ;kSfxd MsVkcslA 
U;wfDyd ,flM fjlpZ] 44¼D1½] D1202&D1213A

e‚fjl] th- ,e-] áqÃ] vkj-] ÇyMLVª‚e] MCY;w-] luuj] 
,e- ,Q-] csyso] vkj- ds-] xqMlsy] Mh- ,l-] 
,oa vksYlu] ,- ts- ¼2009½- v‚VksM‚d4 vkSj 
v‚VksM‚dVwYl4% p;ukRed fjlsIVj yphysiu ds 
lkFk Lopkfyr M‚ÇdxAtuZy v‚Q+ dEI;wVs'kuy 
dsfeLVªh ] 30¼16½] 2785&2791A
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oSu Msj Liks,y] Mh-] ÇyMkgy] Ã-] gsl] ch-] xzks,ugksQ+] 
th-] ekdZ] ,-Ã-] ,oa csjsUMlu] ,p-ts- ¼2005½- 
xzksesDl% rst+] yphyk vkSj ÝhA tuZy v‚Q+ 
dEI;wVs'kuy dsfeLVªh] 26¼16½] 1701&1718A

dqekjh] vkj-] dqekj] vkj-] vksiu lkslZ Mªx 
fMLdojh dalksÆV;e] ,oa fyu] ,- ¼2014½- th& 
,We,Weihch,l ,% mPp&FkzwiqV ,We,We&ihch,l, 
x.kukvksa ds fy, ,d xzksesDl midj.kA tuZy 
v‚Q+ dsfedy buQkesZ'ku ,aM e‚MÇyx] 54¼7½] 
1951&1962A
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laLFkku dh jktHkk"kk ;k=k% o"kZ 2021 
mn; ohj Çlg

Hkkjrh; —f"k lkaf[;dh vuqlaèkku laLFkku esa 
o"kZ&nj&o"kZ fgUnh ds çxkeh ç;ksx esa vfHko`f) gks 
jgh gSA jktHkk"kk uhfr dks laLFkku esa lqpk# :i 
ls dk;kZfUor fd;k tk jgk gSA Hkkjr ljdkj] x`g 
ea=ky;] jktHkk"kk foHkkx }kjk tkjh okÆ"kd dk;ZØe 
esa fufgr y{;ksa dks bl laLFkku esa yxHkx iwjk dj 
fy;k x;k gSA laLFkku }kjk leLr ç'kklfud dk;Z 
'kr&çfr'kr fgUnh esa vkSj ;Fkkvko';d f}Hkk"kh gks 
jgk gSA

laLFkku esa jktHkk"kk fgUnh dh çxfr dk tk;tk 
ysus ds fy, miegkfuns'kd ¼f'k{kk½] Hkkjrh; —f"k 
vuqlaèkku ifj"kn~  
dks laLFkku dk jktHkk"kk lEcUèkh fujh{k.k fd;k x;kA 
miegkfuns'kd ¼f'k{kk½] egksn; }kjk fujh{k.k fjiksVZ 
esa laLFkku esa fgUnh esa gks jgs dk;ks± dh çxfr ij 
laLFkku dh ljkguk dh x;h gSA

laLFkku esa ç'kklfud dk;Z ds vfrfjä oSKkfud 
ç—fr ds dk;ks± esa Hkh fgUnh ds mi;ksx dks çksRlkfgr 
fd;k tkrk gSA lkFk gh] fgUnh ds ç;ksx esa xq.koÙkk 
dh vksj Hkh è;ku fn;k tk jgk gSA laLFkku ds fofHkUu 
çHkkxksa ds oSKkfudksa }kjk vk;ksftr çf'k{k.k dk;ZØeksa 
dh Ã&lanHkZ iqfLrdkvksa esa vkeq[k] çkôFku ,oa 
doj ist f}Hkk"kh :i esa çLrqr djus ds lkFk&lkFk 
oSKkfudksa us viuh ifj;kstuk fjiksVks± ds doj ist] 
vkeq[k] çkôFku ,oa lkjka'k f}Hkk"kh :i esa çLrqr 
fd;s rFkk dqN oSKkfudksa }kjk viuh ifj;kstuk 
fjiksVks± esa fo"k;&lwph ,oa rkfydk,¡ Hkh f}Hkk"kh :i esa 
çLrqr dh x;ÈA laLFkku ds oSKkfudksa }kjk fgUnh esa 
oSKkfud fo"k; ij fgUnh dk;Z'kkykvksa dk vk;kstu 
fd;k x;kA blds vfrfjä] laLFkku esa ,e-,lñlh- 
rFkk ih,p-Mh- ds fo|kÆFk;ksa }kjk vius 'kksèk&çcUèkksa 
esa f}Hkk"kh :i esa lkj çLrqr fd;s x;sA oSKkfudksa ,oa 
rduhdh dÆe;ksa }kjk 'kksèk&i= fgUnh esa çdkf'kr 

fd;s x;sA

jktHkk"kk foHkkx }kjk tkjh okÆ"kd dk;ZØe 
esa fufgr y{;ksa dks iwjk djrs gq, laLFkku ds 
vfèkdkfj;ksa@deZpkfj;ksa }kjk leLr i=kpkj fgUnh 
esa vFkok f}Hkk"kh :i esa fd;k x;kA laLFkku ds 
fofHkUu oSKkfudksa] çHkkxksa rFkk ç'kklfud vuqHkkxksa 
}kjk vk;ksftr cSBdksa dh dk;Zlwph rFkk dk;Zo`Ùk 
'kr&çfr'kr fgUnh esa vFkok f}Hkk"kh :i esa tkjh 
fd;s x;sA x`g ea=ky;] jktHkk"kk foHkkx }kjk tkjh 
fofHkUu udn iqjLdkj ;kstuk,¡ laLFkku esa ykxw gSa 
rFkk laLFkku ds dÆe;ksa us bu ;kstukvksa esa Hkkx 
fy;kA

çfrosnukèkhu vofèk ds nkSjku laLFkku esa jktHkk"kk 
dk;kZUo;u lfefr dh cSBdsa ¼v‚u&ykbu½ vk;ksftr 
dh x;ÈA bu cSBdksa esa jktHkk"kk vfèkfu;e 1963 dh 
èkkjk 3¼3½ ds vuqikyu dks lqfuf'pr djus] jktHkk"kk 
foHkkx }kjk tkjh okÆ"kd dk;ZØe ds fofHkUu enksa] 
jktHkk"kk foHkkx ,oa ifj"kn~ eq[;ky; ls le;&le; 
ij çkIr funs'kksa dk vuqikyu lqfuf'pr djus] 
dk;Z'kkykvksa ds fu;fer vk;kstu] fgUnh if=dk 
lkaf[;dh foe'kZ ds çdk'ku] fgUnh i[kokM+k ds 
vk;kstu bR;kfn ij foLrkj ls ppkZ gqÃA

	 çfronsukèkhu vofèk ds nkSjku laLFkku ds 
fofHkUu oxks± ds dÆe;ksa ds fy, ik¡p fgUnh dk;Z'kkyk,¡ 
¼v‚u&ykbu½ vk;ksftr dh x;hA igyh dk;Z'kkyk 
tuojh&ekpZ 2021 frekgh ds nkSjku laLFkku ds 
lkaf[;dh vkuqoaf'kdh çHkkx ds oSKkfudksa] M‚- misaæ 
dqekj çèkku ,oa M‚- lejsUæ nkl }kjk 18 ls 20 
ekpZZ 2021 rd **lkaf[;dh; vkuqoaf'kdh vkSj —f"k esa 
blds vuqç;ksx** fo"k; ij vk;ksftr dh x;h ftlesa 
14 oäkvksa }kjk fo"k; ls lacfUèkr 15 mi&fo"k;ksa ij 
O;k[;ku fn, x,A bl dk;Z'kkyk esa laLFkku ds 08 
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oSKkfudksa ,oa rduhdh dÆe;ksa ds vfrfjä Hkkjrh; 
—f"k vuqlaèkku ifj"kn ds 14 jkT;ksa ds 22 laLFkkuksa 
ls 30 oSKkfudksa ,oa rduhdh dÆe;ksa }kjk lgHkkfxrk 
dh x;hA bl volj ij dk;Z'kkyk vk;kstdksa }kjk 
fgUnh esa Ã&lanHkZ lafgrk Hkh rS;kj dh x;hA 

nwljh dk;Z'kkyk vçSy&twu 2021 frekgh ds 
nkSjku 24&26 twu 2021 dks laLFkku ds 

 ds çèkku oSKkfud] M‚- 
olh vkye] M‚- çoh.k vk;Z çèkku oSKkfud] vkSj 
M‚- dapu flUgk] oSKkfud** }kjk ̂ ^—f"k esa lkaf[;dh; 
e‚MÇyx ,oa iwokZuqeku^^ fo"k; ij vk;ksftr dh 
x;h ftlesa 11 oäkvksa }kjk fo"k; ls lacfUèkr 12 
mi&fo"k;ksa ij O;k[;ku fn, x,A bl dk;Z'kkyk 
esa laLFkku ds 14 oSKkfudksa] 05 rduhdh dÆe;ksa ds 
vfrfjä Hkkjrh; —f"k vuqlaèkku ifj"kn ds 05 jkT;ksa 
ds 06 laLFkkuksa ls 05 oSKkfudksa ,oa 05 rduhdh 
dÆe;ksa }kjk lgHkkfxrk dh x;hA bl volj ij 
dk;Z'kkyk vk;kstdksa }kjk fgUnh esa lanHkZ lafgrk Hkh 
rS;kj dh x;hA 

 rhljh dk;Z'kkyk tqykÃ&flrEcj 2021 frekgh 
ds nkSjku 28&30 flrEcj] 2021 dks laLFkku ds 

 ds çèkku oSKkfud] M‚- 
vfuy dqekj] M‚- lq'khy dqekj] oSKkfud ,oa M‚- 
lqdkUr nk'k] oSKkfud }kjk 

 fo"k; ij vk;ksftr dh x;h ftlesa 
11 oäkvksa }kjk fo"k; ls lacfUèkr 14 mi&fo"k;ksa ij 
O;k[;ku fn, x,A bl dk;Z'kkyk esa laLFkku ds 11 
oSKkfudksa ds vfrfjä Hkkjrh; —f"k vuqlaèkku ifj"kn 
ds vU; laLFkkuksa ls 07 oSKkfudksa }kjk lgHkkfxrk 
dh x;hA

 pkSFkh dk;Z'kkyk vDVwcj&fnlEcj 2021 
frekgh ds nkSjku 26 uoEcj 2021 dks jktHkk"kk 
lacaèkh fu;eksa ,oa mifu;eksa dh tkudkjh nsus gsrq 
laLFkku ds eq[; ç'kklfud vfèkdkjh ,oa dk;kZy; 
çèkku] Jh ,-ds- JhokLro] fgUnh ,dd ds eq[; 
rduhdh vfèkdkjh ,oa çHkkjh] fgUnh Jh mn; ohj 
Çlg }kjk  fo"k; ij 

vk;ksftr dh x;h ftlesa 03 oäkvksa }kjk fo"k; ls 
lacfUèkr 03 mi&fo"k;ksa ij O;k[;ku fn, x,A bl 
dk;Z'kkyk esa laLFkku ds 40 vkfèkdk;ks± ,oa deZpkfj;ksa 
us lgHkkfxrk dhA 

 ik¡poh dk;Z'kkyk vDVwcj&fnlEcj 2021 frekgh 
ds gh nkSjku 30 uoEcj 2021 ls 02 fnlEcj 2021 
dks laLFkku ds çfrn'kZ losZ{k.k çHkkx ds oSKkfud] 
M‚- jkgqy cutÊ] M‚- iadt nkl ,oa M‚- Hkkjrh }kjk 
Þ—f"k esa çfrn'kZ rduhdksa dk vuqç;ksx ,oa vkadM+ksa 
dk fo'ys"k.kß fo"k; ij vk;ksftr dh x;h ftlesa 11 
oäkvksa }kjk fo"k; ls lacfUèkr 11 mi&fo"k;ksa ij 
O;k[;ku fn, x,A bl dk;Z'kkyk esa laLFkku ds 05 
oSKkfudksa ds vfrfjä Hkkjrh; —f"k vuqlaèkku ifj"kn 
ds vU; laLFkkuksa ls 05 oSKkfudksa ,oa 07 rduhdh 
vkfèkdkfj;ksa rFkk jkT; —f"k foÜofo|ky; ls 09 
oSKkfudksa }kjk lgHkkfxrk dh x;hA 

 laLFkku esa dk;Zjr lHkh fgUnhrj Hkk"kh 
vfèkdkfj;ksa@ deZpkfj;ksa }kjk fgUnh Kku lEcUèkh 
çf'k{k.k iwjk fd;k tk pqdk gSA vkt rd dh 
fLFkfr ds vuqlkj] laLFkku esa vc dksÃ ,slk fgUnhrj 
vfèkdkjh@deZpkjh 'ks"k ugÈ jg x;k gS ftls fgUnh 
Kku lEcUèkh çf'k{k.k fn;k tkuk 'ks"k gksA blds 
vfrfjä] fgUnh f'k{k.k ;kstuk* ds vUrxZr fgUnh 
vk'kqfyfi ds çf'k{k.k dk y{; iwjk gS] vHkh rd 
fgUnh Vad.k ds çf'k{k.k dk y{; Hkh iwjk Fkk vkSj 
vk'kqfyfidksa dk y{; iwjk gSA vHkh rd fgUnh Vad.k 
ds çf'k{k.k dk y{; Hkh iwjk Fkk ijUrq fnlEcj] 2018 
ls laLFkku esa uo&fu;qä 06 voj fyfidksa esa ls 
05 voj fyfid fgUnh f'k{k.k ;kstuk* ds vUrxZr 
çf'k{k.k çkIr dj pqds gSA 01 voj fyfid dks 
*fgUnh f'k{k.k ;kstuk* ds vUrxZr Qjojh 2021 ls 
vkjEHk l= esa fgUnh Vad.k ds çf'k{k.k gsrq Hkstk x;k 
gS rFkk gky gh esa oxZ ?k ls oxZ x esa inksUur 02 
voj fyfidksa esa ls 01 voj fyfid tqykÃ 2017 esa 
çf'k{k.k çkIr dj pqdk gSA 'ks"k 01 voj fyfid dks 
vxLr] 2021 l= ls fgUnh Vad.k ds çf'k{k.k gsrq 
Hkstk tk pqdk gSA blds lkFk gh fgUnh Vad.k ds 
çf'k{k.k dk y{; Hkh iwjk gks tk;sxkA
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laLFkku }kjk çdkf'kr fgUnh if=dk% 
*lkaf[;dh&foe'kZ* ds lksysgosa vad dk çdk'ku 
ekpZ 2021 esa fd;k x;kA bl if=dk esa laLFkku ds 
dhÆrLrEHk] lEcfUèkr o"kZ esa fd;s x;s vuqlaèkkuksa o 
vU; dk;ks± ds laf{kIr fooj.k] jktHkk"kk ls lEcfUèkr 
dk;ks± vkfn dh tkudkjh ds lkFk&lkFk —f"k 
lkaf[;dh] lax.kd vuqç;ksx ,oa —f"k tSo&lwpuk 
foKku ls lEcfUèkr fofHkUu ys[kksa ,oa 'kksèk&i=ksa dks 
Hkh çLrqr fd;k x;k gSA ikBdksa ds fgUnh KkuoèkZu 
ds fy, nSfud Lej.kh; 'kCn&'krd fgUnh o v¡xzsth 
esa fn;k x;k gSA

laLFkku esa 01 ls 14 flrEcj 2021 ds nkSjku 
fgUnh i[kokM+s dk vk;kstu fd;k x;kA dksfoM&19 
egkekjh ds dkj.k bl o"kZ vfèkdka'k dk;ZØe@
çfr;ksfxrk;sa v‚u&ykbu vk;ksftr dh x;ÈA fnukad 
01 flrEcj] 2021 dks fgUnh i[kokM+s dk mn?kkVu 
laLFkku ds funs'kd] M‚- jktsUæ çlkn th }kjk 
fd;k x;kA fgUnh i[kokM+s ds mn?kkVu ds i'pkr 
dkO;&ikB dk vk;kstu fd;k x;kA fgUnh i[kokM+s ds 
nkSjku M‚- njksxk Çlg Le`fr O;k[;ku* ds lkFk&lkFk 
çHkkxksa esa fgUnh esa lokZfèkd oSKkfud dk;Z djus ds 
fy, çHkkxh; py&'khYM ds lkFk&lkFk fMftVy 
'kksèk iksLVj çLrqfr] fgUnhrj dÆe;ksa ds fy, fgUnh 
Jqrys[k ,oa 'kCnkFkZ ys[ku çfr;ksfxrk vk;ksftr dh 
x;hA lHkh çfr;ksfxrkvksa esa Nk=ksa lfgr laLFkku ds 

fofHkUu oxks± ds dÆe;ksa us c<+&p<+dj fgLlk fy;kA 
laLFkku esa çR;sd o"kZ fgUnh fnol ds volj ij 
M‚- njksxk Çlg Le`fr O;k[;ku dk vk;kstu fd;k 
tkrk gS ftlesa fdlh lqçfl) oSKkfud }kjk fdlh 
Hkh oSKkfud fo"k; ij fgUnh esa O;k[;ku fn;k tkrk 
gSA bl o"kZ bl dM+h dk rhloka O;k[;ku lkaf[;dh 
foKku çHkkx] VksjaVks foÜofo|ky;] dukMk ds M‚- 
eqjkjh Çlg th }kjk M‚- njksxk Çlg dh Le`fr dks 
leÆir fofoèkrk ds xq.kkad ij fofoèk –f"Vdks.k% ,d 
p;ukRed leh{kkß fo"k; ij fn;k x;k vkSj bl 
dk;ZØe dh vè;{krk vkÃ-lh-,e-vkj- ds iwoZ vij 
egkfuns'kd ,oa jk"Vªh; lkaf[;dh; vk;ksx ds iwoZ 
lnL;] M‚- ine Çlg th }kjk dh x;hA fnukad 14 
flrEcj] 2021 dks fgUnh i[kokM+k ds lekiu lekjksg 
ds volj ij bl nkSjku vk;ksftr çfr;ksfxrkvksa ds 
lQy çfr;ksfx;ksa dks iqjL—r djus ds lkFk&lkFk 
o"kZ 2020&21 ds nkSjku **ljdkjh dkedkt ewy 
:i ls fgUnh esa djus ds fy, çksRlkgu ;kstuk** 
ds vUrxZr Hkh udn iqjLdkjksa dh ?kks"k.kk dh x;hA 
blds vfrfjä] tqykÃ 2020 ls flrEcj] 2021 rd 
dh vofèk ds nkSjku laLFkku esa vk;ksftr fgUnh 
dk;Z'kkykvksa ds oäkvksa ,oa laLFkku }kjk çdkf'kr 
fgUnh if=dk% lkaf[;dh foe'kZ 2020 ds laiknd 
e.My ds lnL;ksa dks ç'kfLr i= çnku djus dh Hkh 
?kks"k.kk dh x;hA 
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fgUnh i[kokM+k&2021
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nSfud Lej.kh; 'kCn&'krd

1 Aberration visj.k&=qfV 
2 Alternative 

hypothesis
oSdfYid ifjdYiuk

3 Absolute magnitude fujis{k dkafreku
4 Accuracy ;FkkFkZrk 
5 Accumulation ratio lap; vuqikr
6 Activation rate lafØ;.k nj 
7 Analytical Statistics fo'ysf"kd lkaf[;dh 
8 Average vkSlr] ekè; 
9 Beta function chVk&Qyu 

10 Bell shaped curve ?kaVkdkj oØ 
11 Binomial theorem f}in&çes; 
12 Breakdown rate Hkatu&nj 
13 Capillary curve dsf'kdk&oØ 
14 Cardinal points çèkku fcUnq 
15 Carrier frequency okgd rjax vko`fr
16 Cartesian 

coordinates
dkrÊ; funsZ'kkad

17 Central confidence 
interval

dsUæh; foÜokL;rk& 
varjky

18 Centrogram dsaæ&vkjs[k
19 Certainty fuf'prrk 
20 Characteristic data vfHky{kf.ko nr
21 Correlation 

coefficient
lglacaèk xq.kkad 

22 Confidence band foÜokL;rk iêh 
23 Coefficient xq.kkad 
24 Covariance lgçlj.k fofèk
25 Deactivation fuf"kØ;.k 

26 Dead space fu"Ø; Hkkx
27 Debugged model nks"kekÆtr fun'kZ
28 Decay curve {k; oØ 
29 Declassify fooxÊdj.k 
30 Depreciation voewY;u
31 Dependent variable ijra= pj 
32 Differentiable curve vodyuh; oØ
33 Direct sampling çR;{k çfrp;u 
34 Descriptive statistics o.kkZRed lkaf[;dh 
35 Discrete fofoä 
36 Endoergic process ÅtkZ&'kks"kh çØe 
37 Equation of state voLFkk&lehdj.k 
38 Equivalent 

conductivity
rqY;kadh pkydrk

39 Even polynomial le cgqin 
40 Fluctuation theory mPpkopu okn
41 Factor analysis miknku fo'ys"k.k 
42 Frequency 

distribution
ckjackjrk&caVu 

43 Heat of activation lfØ;.k Å"ek
44 High frequency 

current
mPp vko`fr&èkkjk 

45 Homogeneity lekaxrk 
46 Horizontal 

acceleration
{kSfrt Roj.k 

47 Host plant ijiks"kh&osèku
48 Hypothesis testing ifjdYiuk ijh{k.k  
49 Identical sets loZle leqPp; 
50 Imbibition var% 'kks"k.k 
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76 Parametric method çkpy fofèk 
77 Population lfe"V 
78 Precision ifj'kq)rk 
79 Quota sampling fu;rek=kRed çfrp;u 
80 Quartile prqFkZd  
81 Random variable ;k–fpd pj 
82 Reduced equation lekuhr lehdj.k 
83 Sampling error çfrp;u =qfV 
84 Statistical inference lkaf[;dh; vuqfefr  
85 Standard deviation ekud fopyu 
86 Symmetric lefer 
87 Tangential Li'kÊ; 
88 Term series in Js.kh 
89 Unbiased test vufHkur =qfV 
90 Uncertainty relation vfuf'prrk&lacaèk 
91 Unimodular ,dekikadh 
92 Variance çlj.k
93 Virulent strain mxz focsèk 
94 Weighted mean Hkkfjr ekè; 
95 Windward iokukfHkeq[k 
96 Zero ideal 'kwU; xq.ktkoyh
97 Zero order 'kwU; dksfV
98 Zone melting vapy fi?kyu 
99 Zero correlation 'kwU; lglacaèk 

100 Zoological garden çkf.k&miou 

¼ladyudrkZ % usgk ukjax½
Jksr % czgr ikfjHkkf"kd 'kCn&laxzg 

foKku% [k.M 1 ,oa 2

51 Immobile fu'py] vpy 
52 Independent 

variable
Lora= pj 

53 Inaccurate v;FkkFkZ 
54 Inferential analysis vkuqekfud fo'ys"k.k 
55 Indefinite integral vfuf'pr lekdy 
56 Induction current çsj.k èkkjk 
57 Inorganic salt vdkcZfud yo.k 
58 Interval rule varjky fu;e 
59 Inverse çfrykse
60 Irradiance fdjf.kr ÅtkZ eku 
61 Isostatic lefLFkfrd 
62 Joint set la;qä leqPp; 
63 Kinetic energy xfrt ÅtkZ 
64 Kurtosis ddqnrk
65 Laminar motion Lrjh; xfr 
66 Multivariate normal 

distribution
cgqpj çlkekU; caVu 

67 Multiple correlation cgq lglacaèk  
68 Median eè;] eè;LFk 
69 Measure of 

variability
fopkj.k'khyrk&eki 

70 Measure of 
skewness

oS"ke;&eki 

71 Mode fofèk] jhfr] ç.kkyh] foèkk] 
cgqyd 

72 Marginal error mikar =qfV 
73 Null hypothesis fujkdj.kh; ifjdYiuk 
74 Ordered Øfer
75 Orthonormal 

function
çlkekU; yafcd Qyu 
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