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vfLFkj le; J`a•yk ewY; MsVk ij vfxze 
iwokZuqeku ekWMy dk ,d rqyukRed vè;;u

jclatkuh çekf.‌kd1] 2] eks- olh vkye2] osQ-,u- flag2] 
e`.‌e; js2] gjh'k uk;d2] jktho jatu oqQekj2  

,oa osQ-osQ- prqoZsnh2

1Lukrd fo|ky;] Hkk-Ñ-v-i-&Hkkjrh; Ñf"k vuqla/‌ku laLFkku]  
ubZ fnYyh

2Hkk-Ñ-v-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/‌ku laLFkku] ubZ fnYyh

Hkkjr tSls Ñf"k ij fuHkZj ns'k esa vfLFkj ewY; J`a•yk 
okyh oLrqvksa osQ fy, oqQ'ky vkSj fo'oluh; iwokZuqeku 
rduhd vifjgk;Z gSaA bl lanHkZ esa] I;kt tSlh oLrqvksa dh 
dherksa dh lVhd Hkfo";ok.‌kh osQ fy, ,d lkoZHkkSfed :i 
ls LohÑr ekWMy dk p;u djuk lcls pqukSrhiw.‌kZ dk;ks± esa 
ls ,d gS D;ksafd MsVk esa ekSleh] xSj&jSf•drk vkSj tfVyrk 
,d lkFk ekStwn gSA bl 'kks/‌ dk;Z esa GARCH tSls Vkbe 
lhjht ekWMy] TDNN] SVM tSlh e'khu yfu±x rduhd vkSj 
LSTM] LVSDM LSTM vkSj Bi-LSTM tSls Mhi yfu±x ekWMy 
dk cM+s iSekus ij vè;;u fd;k x;k gS rkfd nks vyx&vyx 
cktkjksa osQ fy, I;kt dh vfLFkj lkIrkfgd ewY; J`a•yk ij 
muosQ çn'kZu dk vkdyu fd;k tk losQA ekWMy dks vxys 
ckjg f{kfrtksa osQ ewY;ksa dk iwokZuqeku yxkus osQ fy, çf'k{k.‌k 
MsVklsV osQ lkFk VÔwu fd;k x;k Fkk vkSj varr% ijh{k.‌k MsVklsV 
osQ lkFk iwokZuqekfur ewY;ksa dh rqyuk dh xbZ gSA ;g ik;k 
x;k fd Mhi yfu±x ekWMy us nks vfLFkj MsVklsV ls fuiVus esa 
e'khu yfu±x rduhdksa osQ lkFk&lkFk ikjaifjd :i ls mi;ksx 
fd, tkus okys le; J`a•yk ekWMy dks csgrj çn'kZu fd;kA 

nks pj.‌k osQ uewus osQ rgr O;qRØe lacaf/‌r 
ih,l;w Lrj osQ lgk;d pj osQ lkFk mRikn 

çdkj va'kkadu vuqekud

vaoqQj fcLokl] dkSLro vkfnR; ,oa ;w-lh- lwn

Hkk-Ñ-v-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/‌ku laLFkku] ubZ fnYyh

loZs{k.‌k osQ uewus esa] ifjfer tula[;k ekinaMksa osQ 
vuqekudksa dh n{krk c<+kus osQ fy, vDlj lgk;d tkudkjh 
dk mi;ksx fd;k tkrk gSA va'kkadu n`f"Vdks.‌k ,sls mís';ksa osQ 
fy, yksdfç; rduhdksa esa ls ,d gSA bl orZeku vè;;u 
esa] nks pj.‌k uewuk fMtkbu <kaps osQ rgr ih,l;w Lrj ij 
O;qRØe lacaf/‌r lgk;d tkudkjh dh miyC/‌rk dh fLFkfr;ksa 

osQ fy, çfl¼ va'kkadu n`f"Vdks.‌k osQ ckn ifjfer vkcknh osQ 
mRikn çdkj va'kkadu vuqekud dk çLrko fd;k x;k gSA oqQy 
tula[;k osQ çLrkfor mRikn çdkj va'kkadu vuqekud osQ 
lkaf[;dh; xq.‌kksa dk fleqys'ku vè;;u osQ ekè;e ls vè;;u 
fd;k x;kA fleqys'ku osQ ifj.‌kke crkrs gSa fd çLrkfor 
mRikn çdkj va'kkadu vuqekud lkekU; gkWfoZV~t&FkkWEilu vkSj 
tula[;k osQ jSf•d çfrxeu vuqekudksa dh rqyuk esa nks pj.‌k 
uewukdj.‌k fMtkbu osQ rgr csgrj çn'kZu dj jgk gSA 

vuqowQyh DyLVj uewukdj.‌k osQ rgr tula[;k 
vuqikr osQ fy, va'kkadu vuqeku n`f"Vdks.‌k

vaoqQj fcLokl] jktw oqQekj] nhid flag  
,oa çnhi clkd

Hkk-Ñ-v-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/‌ku laLFkku] ubZ fnYyh

tula[;k vuqikr vkf/‌dkfjd vkadM+ksa] Ñf"k vkSj Ñf"k 
ls lacaf/‌r {ks=kksa esa lcls vf/‌d mi;ksx fd, tkus okys 
vkadM+ksa esa ls ,d gSA tc #fp nqyZHk ysfdu vR;f/‌d 
,df=kr HkkSxksfyd :i ls forfjr vkcknh osQ vuqikr osQ 
vuqeku esa gksrh gS] rks vuqowQyh DyLVj uewukdj.‌k (ACS) 
fMtkbu dk vkerkSj ij mi;ksx fd;k tkrk gS (MªkbZoj vkSj 
pkax (2007)‌A ACS fMtkbu osQ rgr] iM+kslh bdkb;ksa dks 
uewus esa tksM+k tkrk gS ;fn ;g iwoZ&fu/‌kZfjr ekunaM dks larq"V 
djrk gSA ACS fMtkbu loZs{k.‌k osQ nkSjku c<+s gq, uewus osQ 
ç;kl dks fVªxj djus osQ fy, çsf{kr ewY;ksa dh vuqefr nsrk 
gSA ;g lgt :i ls vkd"kZd fMtkbu ikjaifjd fMtkbuksa dh 
rqyuk esa de fopj.‌k dj ldrk gSA dbZ uewukdj.‌k loZs{k.‌k 
fLFkfr;ksa esa] oqQN lgk;d tkudkjh vDlj miyC/‌ gksrh gS 
vkSj lVhdrk c<+kus osQ fy, mi;ksx dh tkrh gSA Msfoy vkSj 
lkjaMy (1992) }‌kjk fn;k x;k va'kkadu n`f"Vdks.‌k bl mís'; 
osQ fy, O;kid :i ls mi;ksx dh tkus okyh rduhd gSA 
bl ys• esa] lgk;d pj Kkr gksus ij vuqowQyh uewus osQ rgr 
tula[;k vuqikr osQ va'kkadu vuqekud dks fodflr fd;k 
x;k gSA buosQ fy, fHkUurk vkSj fHkUurk dk vuqeku ,lh,l 
osQ rgr tula[;k vuqikr osQ çLrkfor va'kkadu vuqekudksa osQ 
lkaf[;dh; çn'kZu dk ewY;kadu tula[;k vuqikr osQ ikjaifjd 
gksfoZV~t FkkWelu (,pVh) vuqekud osQ laca/‌ esa okLrfod 
tula[;k MsVk osQ vk/‌kj ij fleqys'ku vè;;u osQ ekè;e ls 
fd;k x;k Fkk tks lgk;d tkudkjh dk mi;ksx ugha djrs gSaA 
fleqys'ku vè;;u osQ ifj.‌kke crkrs gSa fd çLrkfor va'kkadu 
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vuqekud çfr'kr fjysfVo :V ehu LDosMZ ,jj (% RRMSE) 
osQ laca/‌ esa ,lh,l osQ rgr vkcknh osQ ikjaifjd ,pVh 
vuqekud dh rqyuk esa vf/‌d oqQ'ky gSaA 

lw•k lwpdkad iwokZuqeku osQ fy, osoysV 
,DlVªhe yfu±x e'khu (W-ELM)  

ekWMy

osQ-,u- flag] jktho jatu oqQekj ,oa e`.‌e; js

Hkk-Ñ-v-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/‌ku laLFkku] ubZ fnYyh

Hkkjr tSls Ñf"k ij fuHkZj ns'k esa] lw•s dk lVhd vkSj 
fo'oluh; iwokZuqeku ;g irk yxkus osQ fy, cgqr egRoiw.‌kZ 
gS fd lw•k ty lalk/‌uksa vkSj Ñf"k dks oSQls çHkkfor djsxkA 
MsVk&lapkfyr e'khu yfu±x iQksjdkfLVax rduhd lw•s osQ 
iwokZuqeku osQ fy, vk'kktud n`f"Vdks.‌k gSa D;ksafd os de 
fodkl le;] de buiqV ysrs gSa vkSj xfr'khy ;k HkkSfrd 
ekWMy dh rqyuk esa de ifj"Ñr gSaA lw•k iwokZuqeku osQ fy, 
e'khu yfu±x ekWMy lw•s lwpdkadksa dk mi;ksx djrs gSa tks 
vifj"Ñr tyok;q pjksa dh rqyuk esa vf/‌d fØ;k'khy gksrs gSaA 
bl vè;;u esa] Hkkjr osQ cqansy•aM {ks=k osQ lkxj vkSj Nrjiqj 
ftyksa osQ fy, çHkkoh lw•k lwpdkad dk iwokZuqeku yxkus osQ 
fy, osoysV&vk/‌kfjr ,DlVªhe yfu±x e'khu (MCY;w&bZ,y,e) 
ekWMy dh {kerk dk irk yxk;k x;k gSA MCY;w&bZ,y,e 
ekWMy osQ çn'kZu dh rqyuk dh xbZ gSA vU; çfrLi/‌hZ e'khu 
yfu±x ekWMy tSls liksVZ osDVj e'khu (,loh,e)] ,DlVªhe 
yfu±x e'khu (bZ,y,e)] vkSj vkfVZfiQf'k;y U;wjy usVodZ 
(,,u,u)A voyksdu laca/‌h ifj.‌kkeksa ls irk pyrk gS fd 
MCY;w&bZ,y,e ekWMy bZ,y,e] ,loh,e vkSj ,,u,u ls 
csgrj çn'kZu djrk gSA 

osQjy esa o"kkZ osQ iSVuZ dk vkdyu vkSj 
,u,u,vkj ekWMy dk mi;ksx djosQ  

bldk iwokZuqeku Kkr djuk

Xyhtk oh-,y- ,oa fjuh tkWtZ

i'kq fpfdRlk vkSj i'kq foKku dkWyst] eUuqFkh] f=k'kwj

osQjy jkT; dh vFkZO;oLFkk Ñf"k ij gkoh gS vkSj Ñf"k 
o"kkZ ij fuHkZj djrh gSA blfy,] o"kkZ dk vè;;u egRoiw.‌kZ gS 
vkSj bldh Hkfo";ok.‌kh ls iQly vkSj gkbMªksykWftdy ;kstuk 
esa enn feysxhA orZeku vè;;u esa 1991 ls 2020 dh vof/‌ 

osQ fy, osQjy esa o"kkZ osQ iSVuZ dk fo'ys"k.‌k fd;k x;k gSA 
vkSj 2906-79 feeh osQ :i esa okf"kZd vkSlr o"kkZ çkIr dhA 
okf"kZd o"kkZ esa dksbZ egRoiw.‌kZ ço`fÙk ugha FkhA ekfld o"kkZ 
osQ vk¡dM+ksa osQ vuqlkj] twu osQ eghus esa lcls vf/‌d o"kkZ 
gksrh gS] ftlosQ ckn tqykbZ vkrk gSA ekSleh vkWVksjsxzsflo 
ewfoax ,ojst ekWMy (SARIMA) vkSj U;wjy usVodZ vkWVks 
fjxzs'ku (NNAR) ekWMy dk mi;ksx djosQ ekfld o"kkZ dk 
ekWMy rS;kj fd;k x;k FkkA lVhdrk osQ mik;ksa osQ vk/‌kj ij 
ekWMy dh rqyuk] NNAR (6]1]4) ¹12º dks iwokZuqeku osQ 
fy, lcls vPNs ekWMy osQ :i esa çdV djrh gSA osQjy esa 
ckfj'k 2021 vkSj 2022 osQ fy, ekfld o"kkZ dh Hkfo";ok.‌kh 
dh xbZ Fkh vkSj blls irk pyk fd tqykbZ osQ eghus esa o"kkZ 
vf/‌d gksxhA 

dYeku fiQYVj osQ ekè;e ls ,dy 
,Dliksusaf'k;y dk vuqeku% Ñf"k vkSj lac¼  

oLrqvksa osQ fy, ,d vuqç;ksx

vfer lkgk1] 2] osQ-,u- flag2] fc'kky xq#ax2]  
vpy ykek2] larks"k jkBkSM+3 ,oa johaæ flag 'ks•kor4

1Lukrd fo|ky;] Hkk-Ñ-v-i-&Hkkjrh; Ñf"k vuqla/‌ku laLFkku]  
ubZ fnYyh

2Hkk-Ñ-v-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/‌ku laLFkku] ubZ fnYyh
3Hkk-Ñ-v-i-&Hkkjrh; pkoy vuqla/‌ku laLFkku] gSnjkckn

4Hkk-Ñ-v-i-&osQUnzh; 'kq"d {ks=k vuqla/‌ku laLFkku] tksèkiqj

le; J`a•yk ekWMfyax Hkfo"; osQ ewY;ksa dh Hkfo";ok.‌kh 
djus osQ fy, fiNys ewY;ksa dk mi;ksx djrh gSA ?kkrh; pkSjlkbZ 
iwokZuqeku cukus osQ lkFk&lkFk le; J`a•yk MsVk dks lqpk: 
djus osQ rjhdksa esa ls ,d gSA fofHkUu ,Dliksusaf'k;y LewfFkax 
ekWMy osQ chp] flaxy ,Dliksusaf'k;y LewfFkax (,lbZ,l) 
le; J`a•yk esa lcls yksdfç; ekWMy gS] bldh le> vkSj 
dk;kZUo;u dh lknxh osQ dkj.‌kA nwljh vksj] le; J`a•yk 
esa fofHkUu leL;kvksa dks gy djus osQ fy, jkT; varfj{k 
i¼fr ,d cgqr gh mi;ksxh rduhd gS tks le; osQ lkFk 
,d ç.‌kkyh dks csgrj cukus osQ fy, vko';d gSA bl 
jkT; varfj{k i¼fr dk mi;ksx fofHkUu le; J`a•yk ekWMy 
dk çfrfuf/‌Ro djus osQ fy, fd;k tk ldrk gS ftlesa 
vkWVksfjxzsflo baVhxzsVsM ewfoax ,ojst (,vkjvkbZ,e,) 'kkfey 
gSA dyeu fiQYVj rduhd le;&fuHkZj ekinaMksa dk vuqeku 
yxkus dk ,d rjhdk gSA dyeu fiQYVj dh ,d vPNh 
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fo'ks"krk ;g gS fd ;g jSf•d ekWMy osQ fy, U;wure vkSlr 
pqdrk =kqfV (MSE) vuqeku çnku djrk gSA orZeku vè;;u 
esa] jkT; varfj{k :i esa ,lbZ,l dk çfrfuf/‌Ro djus dk 
ç;kl fd;k x;k gS vkSj çkf;drk lekjksg dh Hkfo";ok.‌kh =kqfV 
vi?kVu :i osQ la;kstu osQ lkFk dyeu fiQYVj dk mi;ksx 
djosQ ekinaMksa dk vuqeku yxk;k x;k gSA Ñf"k {ks=k esa fofHkUu 
vuqç;ksxksa osQ lkFk ,d mnkgj.‌k fn;k x;k gSA ;g ns•k x;k 
gS fd SES dk LVsV Lisl iQkWeZ ikjaifjd SES dh rqyuk esa 
de MSE çnku djrk gSA Ñf"k {ks=k esa jkT; varfj{k ;ksxksa osQ 
lkFk ,lbZ,l dk ;g ,dhdj.‌k Ñf"k ekWMfyax vkSj iwokZuqeku 
esa ,d u;k ;qx •ksysxkA 

vkaf'kd :i ls larqfyr v/‌wjs CykWd fMtkbuksa 
dks gy djus ;ksX; MkbdksVksekbTM fLIyV&lsV

fou;oqQekj ,y-,u-1] 2] fluh oxhZt2] eksgEen gk:u2   
,oa lk;aruh dekZdkj2

1Lukrd fo|ky;] Hkk-Ñ-v-i-&Hkkjrh; Ñf"k vuqla/‌ku laLFkku]  
ubZ fnYyh

2Hkk-Ñ-v-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/‌ku laLFkku] ubZ fnYyh

Mk;dksVksekbTM fLIyV&lsV (DiSS) ,lksfl,'ku Ldhe 
uke dh ,d pkj&,lksfl,V Dykl ,lksfl,'ku Ldhe dks 
v = 2(p – 1)p mipkjksa dh la[;k osQ fy, ifjHkkf"kr fd;k x;k 
gS vkSj bl ,lksfl,'ku osQ vk/‌kj ij vkaf'kd :i ls larqfyr 
viw.‌kZ CykWd (PBIB) fMtkbu osQ fuekZ.‌k osQ fy, ,d fof/‌ gSA 
;kstuk fodflr dh gSA çLrkfor fMtkbu lalk/‌uksa osQ ekeys 
esa ykxr çHkkoh gSa D;ksafd mUgsa de çfrÑfr dh vko';drk 
gksrh gSA os gy djus ;ksX; gSa_ blfy, muosQ ikl eYVh&lkbV 
oSjkbVy Vªk;y tSls {ks=kksa esa mPp vuqç;ksx {kerk gksrh gS tgk¡ 
ç;ksxdrkZ vkerkSj ij iw.‌kZ CykWd fMtkbu ilan djrs gSaA bu 
fMtkbuksa osQ n{krk dkjdksa dh x.‌kuk ,d vkWFkkZsxksuy CykWd 
fMtkbu dh rqyuk esa dh tkrh gS vkSj ;g dkiQh vf/‌d ikbZ 
tkrh gSA fdlh Hkh v = p(p – 1); p ≥ 3] "ResPBIBD" uked 
,d R iSosQt fodflr fd;k x;k gSA 

gfj;k.‌kk osQ oqQ#{ks=k ftys esa xsgwa mRiknu ij 
tyok;q ifjorZu osQ çHkko ij ,d vè;;u

psruk] iq"ik] vfnfr ,oa mfeZy oekZ

pkS/‌jh pj.‌k flag gfj;k.‌kk Ñf"k fo'ofo|ky;] fglkj

orZeku isij Hkkjr osQ gfj;k.‌kk osQ oqQ#{ks=k {ks=k esa xsgwa 
osQ mRiknu osQ çHkko dk vè;;u djus dk ç;kl djrk gS] 
tks ekSle laca/‌h fLFkfr;ksa esa cnyko ls çHkkfor gksrk gSA 
vè;;u us xsgwa dh mit ij 35 lky dh le; J`a•yk MsVk 
osQ lkFk&lkFk ikap ekSle pj ij lkIrkfgd MsVk dh tkap dhA 
iQly dk ekSle 1985&86 ls 2019&20 rdA çfrxkeh pj 
osQ :i esa ekSle lwpdkadksa vkSj le; dh ço`fÙk dk mi;ksx 
djuk vkSj çfrxeu osQ :i esa xsgwa dh mit vkSj pj.‌k&okj 
çfrxeu fo'ys"k.‌k dk mi;ksx djosQ fofHkUu dkjdksa osQ çHkko 
dh tkap dh xbZA ;g ik;k x;k gS fd le; dh ço`fÙk lfgr 
çR;sd ekSle pj osQ Hkkfjr ekSle lwpdkadksa us xsgwa dh mit 
ij egRoiw.‌kZ çHkko çnf'kZr fd;k gSA ;g Hkh ik;k x;k gS fd 
iQly dh dVkbZ osQ pj.‌k osQ nkSjku lkis{k vkæZrk dks NksM+dj 
lHkh ikap ekSle pj esa o`f¼ xsgwa dh mit osQ fy, gkfudkjd 
jgh gSA viuk vafre mRiknu fudkyus esa iQly mRiknu osQ 
pj.‌kA ewy ekè; oxZ =kqfV osQ vk/‌kj ij ekWMy&ih5 lHkh 
ekWMyksa esa loZJs"B lkfcr gqvk gSA ekWMy&ih5 dk vkSlr 
çfr'kr ekud =kqfV (ih,lbZ) eku 0-94 gS tks n'kkZrk gS fd ;s 
ekWMy iwokZuqeku osQ fy, csgrj gSaA çeq• ?kVd rduhd lcls 
vPNk cuk;k x;k ekWMy gSA 

fofHkUu oSQfyczsVsM Hkkj ç.‌kkfy;ksa osQ rgr 
va'kkadu n`f"Vdks.‌k dk mi;ksx djosQ ifjfer 

tula[;k esa vuqikr dk vuqeku

jktw oqQekj] vaoqQj fcLokl ,oa nhid flag

Hkk-Ñ-v-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/‌ku laLFkku] ubZ fnYyh

lhfer tula[;k esa vuqikr vkf/‌dkfjd vkadM+ks a] 
tulkaf[;dh; vè;;u] Ñf"k vkSj Ñf"k osQ lac¼ {ks=k esa 
mi;ksx fd, tkus okys lcls vke vkadM+ksa esa ls ,d gSA bl 
isij esa] va'kkadu n`f"Vdks.‌k osQ rgr Kkr lgk;d tkudkjh dks 
'kkfey djosQ ifjfer tula[;k esa vuqikr@vuqikr osQ vuqekud 
fodflr fd, x, gSaA bu vuqekudksa osQ fy, fopj.‌k vkSj 
fopj.‌k dk vuqeku çkIr fd;k tkrk gSA çLrkfor vuqekudksa 
osQ çn'kZu dk ewY;kadu djus osQ fy, ,d fleqys'ku vè;;u 
fd;k tkrk gS] ftldh rqyuk tula[;k vuqikr osQ ,d ljy 
vuqekud ls dh tkrh gS ftlesa lgk;d tkudkjh 'kkfey 
ugha gksrh gSA 
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nks Lrjh; iQSDVksfj;y ç;ksxksa osQ fy,  
iafDr&LraHk vfHkdYiuk,a

dkS'ky oqQekj ;kno1] 2] lqdkar nk'k2]  
cS| ukFk eaMy2 ,oa jktsaæ çlkn2

1Lukrd fo|ky;] Hkk-Ñ-v-i-&Hkkjrh; Ñf"k vuqla/‌ku laLFkku]  
ubZ fnYyh

2Hkk-Ñ-v-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/‌ku laLFkku] ubZ fnYyh

iafDr&LraHk fMtkbu mu çk;ksfxd fLFkfr;ksa osQ fy, 
mi;ksxh gksrs gSa ftuesa çk;ksfxd lkexzh esa fofo/‌rk osQ nks 

ØkWl oxhZÑr lzksr gksrs gSaA vDlj iafDr&LraHk lsV vi esa nks 
;k nks ls vf/‌d dkjdksa dh rqyuk djuk okafNr gksrk gS] tgka 
,d gh LraHk esa osQoy nks bdkb;ksa dks lek;ksftr fd;k tk 
ldrk gSA bl ys• esa] nks iafDr;ksa osQ lkFk iQSDVksfj;y ç;ksxksa 
osQ fy, iafDr&LraHk fMtkbu rS;kj djus osQ fy, fuekZ.‌k dh 
,d lkekU; fof/‌ fodflr dh xbZ gS tks iQSDVksfj;y ç;ksxksa 
esa ç;ksxdrkZvksa dh ilan osQ vuqlkj lHkh eq[; çHkkoksa vkSj 
fof'k"V nks dkjd baVjSD'ku osQ vkWFkkZsxksuy vuqeku dh vuqefr 
nsrh gSA 


