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xzs ekWMy dk mi;ksx djrs gq, Hkkjr esa 'kgjh 
csjkstxkjh nj dh Hkfo";ok. kh

çnhi clkd1] e`. e; js2] dapu flUgk2  
,oa vuqtk ,-vkj-3

1mÙkj cax Ñf"k fo'ofo|ky;] owQp fcgkj
2Hkk-Ñ-v-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/ ku laLFkku] ubZ fnYyh
3Hkk-Ñ-v-i-&osQaæh; leqæh eRL; ikyu vuqla/ ku laLFkku] dksfPp

'kgjh csjkstxkjh nj (;wvkj) Hkkjr esa yksxksa dh vkthfodk 
dk çfrfuf/ Ro djus okyk ,d egRoiw. kZ laosQrd gSA Hkkjr 
esa] orZeku lkIrkfgd fLFkfr (lhMCY;w,l) esa 'kgjh ;wvkj 
osQ =kSekfld vuqeku jk"Vªh; lkaf[;dh dk;kZy; (,u,lvks) 
} kjk vkof/ d Je cy loZs{k. k (ih,y,iQ,l) osQ ekè;e ls 
tkjh fd, tkrs gSaA orZeku esa] Hkkjr esa vçSy&twu 2018 ls 
tuojh&ekpZ 2023 frekgh rd 'kgjh ;wvkj vuqeku jkT; vkSj 
jk"Vªh; Lrj ij miyC/  gSaA lkekftd&vkfFkZd leL;kvksa dh 
'kh?kz igpku osQ fy, ;wvkj dk lVhd iwokZuqeku vko';d gS 
rkfd bls de djus osQ fy, le; ij vkSj yf{kr gLr{ksi vkSj 
mfpr uhfr fu;kstu fd;k tk losQA ;wvkj osQ iwokZuqeku osQ 
fy, vc rd mi;ksx dh tkus okyh le; J`a•yk i¼fr osQ 
fy, i;kZIr yackbZ osQ ekfld ;k =kSekfld MsVk dh vko';drk 
gksrh gSA blfy,] ;wvkj osQ iwokZuqeku osQ lkekU; rjhosQ bl 
çdkj dh NksVh le; J`a•yk esa fo'oluh; iwokZuqeku ugha ns 
ldrs D;ksafd MsVk vko';drk ij / kj. kk dk mYya?ku fd;k 
tk,xkA ikjaifjd lkaf[;dh; ekWMy dh Js"Brk osQ :i esa] xzs 
ekWMy dks iwokZuqeku ekWMy cukus osQ fy, cgqr lhfer MsVk 
dh vko';drk gksrh gS (Msax] 1989)A bl ys• esa 'kgjh Hkkjr 
esa csjkstxkjh osQ iwokZuqeku osQ fy, 'kgjh ;wvkj osQ =kSekfld 
vuqeku ij xzs ekWMy osQ vuqç;ksx ij fopkj fd;k x;k gSA 
xzs ekWMy jk"Vªh; Lrj ij 'kgjh ;wvkj osQ iwokZuqeku esa mRÑ"V 
çn'kZu fn•krk gS vkSj jkT; Lrj ij] ;g vf/ dka'k jkT;ksa osQ 
fy, vPNk çn'kZu fn•krk gSA

d'ehj ?kkVh osQ lsc dh iQly osQ {ks=k vkSj 
mRiknu dh ukWuykbfu;j lkaf[;dh; ekWMfyax

mTek ethn] uxhuk uthj] ,l-,- ehj] bEekn ,- 'kkg 
,oa b'kiQkd ,- HkV

'ksj&,&d'ehj Ñf"k foKku vkSj çkS|ksfxdh fo'ofo|ky;&d'ehj] 
Jhuxj] tEew&d'ehj] Hkkjr

orZeku vè;;u d'ehj esa lsc dh iQly osQ {ks=k vkSj 
mRiknu dk vè;;u djus osQ fy, ikap xSj&js•h; fodkl 
ekWMy] vFkkZr~ eksukseksysD;wyj] ykWftfLVDl] xksEiV~tZ] fjpM~lZ 
vkSj osbcqy osQ çn'kZu dh rqyuk djus osQ fy, vk;ksftr fd;k 
x;k FkkA lsc osQ {ks=kiQy vkSj mRiknu ls lacaf/ r fiNys 45 
o"kks± dk nh?kZdkfyd MsVk ckxokuh funs'kky; ls çkIr fd;k 
x;k FkkA ju VsLV vkSj 'kkfijks&foYd ijh{k. kksa dks Øe'k% =kqfV 
'krks± dh 'Lora=krk' vkSj 'lkekU;rk' dh / kj. kkvksa dh tkap 
djus osQ fy, fu;ksftr fd;k x;k FkkA ekinaMksa dk vuqeku 
yxkus osQ fy, ysosucxZ&ekDokZMZ (,y,e) iqujko`Ùk fof/  dk 
mi;ksx fd;k x;k FkkA loZJs"B ekWMy dks ,e,bZ] vkj,e,lbZ] 
,e,lbZ vkSj vkj2 lfgr fofHkUu ekWMy i;kZIrrk ijh{k. k 
ekunaMksa osQ vk/ kj ij pquk x;k FkkA blfy,] fjpM~lZ vkSj 
osbcqy ekWMy Øe'k% lsc osQ {ks=k vkSj mRiknu osQ fy, lcls 
mi;qDr ik, x,A lcls mi;qDr ekWMy dk mi;ksx djosQ oqQN 
o"kks± osQ fy, lsc dh iQly osQ {ks=k vkSj mRiknu dk iwokZuqeku 
yxk;k x;k FkkA

nks çfrÑfr;ksa esa cgqHkqt ,lksfl,'ku ;kstuk vkSj 
ihchvkbZch (3) fMtkbu

lhek tXxh1] fluh oxhZl2 ,oa vk'kqrks"k nyky2

1Hkkjrh; Ñf"k vuqla/ ku ifj"kn] ubZ fnYyh
2Hkk-Ñ-v-i-&Hkkjrh; Ñf"k lkaf[;dh vuqla/ ku laLFkku] ubZ fnYyh

vkaf'kd :i ls larqfyr viw. kZ CykWd (ihchvkbZch) 
fMtkbu Ñf"k vuqla/ ku esa mi;ksxh viw. kZ CykWd fMtkbuksa dk 
,d çfl¼ oxZ gS tks ,lksfl,'ku ;kstukvksa dh vo/ kj. kk ij 
vk/ kfjr gSaA ;gka] ,d rhu&lg;ksxh oxZ cgqHkqt ,lksfl,'ku 
;kstuk dks ifjHkkf"kr fd;k x;k gSA cgqHkqt ,lksfl,'ku ;kstuk 
osQ vk/ kj ij ihchvkbZch (3) fMtkbu cukus dh ,d fof/  
dk o. kZu fd;k x;k gSA bl fof/  } kjk çkIr fMtkbuksa dks 
osQoy nks çfrÑfr dh vko';drk gksrh gS vkSj blfy, 
ç;ksxkRed lkexzh dh vko';drk de gks tkrh gSA blosQ 
vykok] bu fMtkbuksa dh n{krk ij Hkh dke fd;k x;k gS vkSj 
;g dkiQh vf/ d ikbZ xbZ gSA
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ukWuykbfu;j ck/ kvksa dk mi;ksx djrs gq, nks 
pj. kksa esa uewuk fMtkbu esa oqQy tula[;k dk 
,d uohu f} lgk;d va'kkadu vuqekud

ifFk nsosUæ oqQekj] dkSLro vkfnR;] rkSdhj vgen]  
vaoqQj fcLokl ,oa lw;Z izdk'k f=kikBh

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

bl vè;;u esa] DyLVj Lrj ij tula[;k Lrj lgk;d 
dh miyC/ rk dh / kj. kk osQ lkFk ,d xSj&js•h; ck/ k dk 
mi;ksx djosQ nks pj. k uewuk fMtkbu osQ rgr ,d nks lgk;d 
va'kkadu vuqekud çLrkfor fd;k x;k gS vkSj DyLVj osQ 
vkdkj dks vKkr ekuk x;k FkkA çLrkfor vuqekud osQ çn'kZu 
dk ewY;kadu ,d fleqys'ku vè;;u osQ ekè;e ls fd;k 
x;k FkkA vuqHkotU; ifj. kke ls irk pyrk gS fd fodflr 
vuqekud nks pj. k osQ uewuk fMtkbu osQ rgr ekStwnk vuqekudksa 
dh rqyuk esa csgrj çn'kZu dj jgk Fkk tc tula[;k Lrj dh 
lgk;d tkudkjh DyLVj Lrj ij miyC/  FkhA

VekVj vkSj I;kt osQ Fkksd ekfld vkSlr ewY; 
osQ fy, ARIMA] SARIMA o gkbfczM ekWMy 
(ARIMA+ANN vkSj SARIMA+ANN) dk 

rqyukRed vè;;u

latho] iq"ik] foØe] çhfr ,oa iou oqQekj

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

egkjk. kk çrki ckxokuh fo'ofo|ky;] djuky

le; J`a•yk ewY; iwokZuqeku iwokZuqeku dk ,d egRoiw. kZ 
{ks=k gS ftlesa varfuZfgr laca/  dk o. kZu djus okyk ,d ekWMy 
fodflr djus osQ fy, ,d gh pj osQ fiNys voyksduksa 
dks ,d=k fd;k tkrk gS vkSj mudk fo'ys"k. k fd;k tkrk 
gSA bl isij esa] vf•y Hkkjrh; Fkksd ekfld vkSlr ewY; 
le; osQ fy, ARIMA (vkWVksjsxzsflo baVhxzsVsM ewfoax ,ojst)] 
SARIMA (lhtuy vkWVksjsxzsflo baVhxzsVsM ewfoax ,ojst) 
gkbfczM (ARIMA+ANN (vkfVZfiQf'k;y U;wjkWu usVodZ) vkSj 
SARIMA+ANN) rduhdksa osQ iwokZuqeku çn'kZu dh rqyuk 
djus osQ fy, VekVj vkSj I;kt dh iQly dh J`a•ykA MsVk 
osQ jSf•d iSVuZ dks idM+us osQ fy, ARIMA vkSj SARIMA 
rduhdksa dk mi;ksx fd;k tkrk gSA ,,u,u rduhd dk 
mi;ksx ,vkjvkbZ,e, vkSj ,l,vkjvkbZ,e, rduhdksa ls çkIr 
vo'ks"kksa osQ xSj&js•h; iSVuZ dks idM+us osQ fy, fd;k tkrk 
gSA vuqHkotU; ifj. kkeksa ls laosQr feyrk gS fd gkbfczM 

(SARIMA+ANN) rduhd vkjMh (»)] vkj,e,lbZ] 
,e,ihbZ vkSj ,e,bZ tSls =kqfV eki osQ U;wure ewY; osQ vk/ kj 
ij VekVj vkSj I;kt dh iQly dh ewY; J`a•yk osQ iwokZuqeku 
çn'kZu dks csgrj cukus dk çHkkoh rjhdk gSA

nks lgk;d pjksa dh mifLFkfr esa nks&pj. k 
uewukdj. k osQ varxZr ,d lhfer tula[;k ekè; 
osQ vuqeku osQ fy, ,d dEI;wVs'kuy n`f"Vdks. k 

euh"k oqQekj] loZs'k oqQekj nqcs] oh-,u- jk;  
,oa ch-oh-,l- fllksfn;k

vkpk;Z ujsaæ nso Ñf"k ,oa çkS|ksfxdh fo'ofo|ky;] v;ksè;k

bl isij esa] nks pj. k osQ uewus esa nks lgk;d pj dk 
mi;ksx djosQ ,d lhfer tula[;k osQ ekè; dk vuqeku yxkus 
osQ fy, vuqikr&lg&mRikn vuqekudksa dk ,d ifjofrZr oxZ 
fodflr fd;k x;k gSA çLrkfor oxZ osQ iwokZxzg vkSj ekè; 
oxZ =kqfV (,e,lbZ) osQ lkFk&lkFk vU; iwoZ&ekStwnk vuqekudksa 
osQ fy, xf. krh; vfHkO;fDr;k¡ lfUudVu osQ igys Øe esa 
çkIr dh xbZ gSaA ekStwnk vuqekudrkZvksa esa ls oqQN dks çLrkfor 
oxZ osQ lnL;ksa osQ :i esa fn•k;k x;k gSA vkdyudrkZvksa 
osQ çLrkfor oxZ dh rqyuk ,e,lbZ ekunaM dk mi;ksx djosQ 
vU; ekStwnk vkdyudrkZvksa osQ lkFk dh xbZ gSA lS¼kafrd 
ifj. kkeksa dks okLrfod tula[;k MsVklsV dk mi;ksx djosQ 
vkSj ,d fleqys'ku vè;;u vk;ksftr djosQ vuqHkotU; :i 
ls ekU; fd;k x;k gSA

LrjhÑr ;kn`fPNd çfrn'kZ esa tula[;k ekè; dk 
lkekU;hÑr&çdkj va'kkadu vuqekud

eukst oqQekj pkS/ jh] clar oqQekj js  
,oa th-osQ- fo'odekZ

cukjl fganw fo'ofo|ky;] okjk. klh

orZeku isij esa] geus LrjhÑr ;kn`fPNd uewus esa tula[;k 
ekè; dk vuqeku yxkus osQ fy, ,d lkekU;hÑr&çdkj 
va'kkadu vuqekud dk lq>ko fn;k gSA geus ,dy lgk;d pj 
osQ vk/ kj ij va'kkadu ck/ kvksa osQ v/ hu ph&LDok;j çdkj 
dh nwjh iQaD'ku dk mi;ksx djosQ lkekU;hÑr&çdkj va'kkadu 
vuqekud dk vkfo"dkj fd;k gSA LVªsVe osV dk u;k lsV 
bl rjg pquk x;k gS fd fn, x, va'kkadu ck/ kvksa osQ rgr 
ph&LDok;j çdkj dh nwjh de ls de gks tk,xhA lq>k, x, 
lkekU;hÑr&çdkj osQ va'kkadu vuqekud dk mi;ksx djosQ 
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dksbZ Hkh LrjhÑr tula[;k osQ ekè; osQ dbZ ekStwnk va'kkadu 
vuqekudksa vkSj oqQN u, va'kkadu vuqekudksa dks çkIr dj 
ldrk gSA lq>k, x, lkekU;hÑr&çdkj osQ va'kkadu vuqekud 
osQ oqQN fo'ks"k ekeyksa ij foLrkj ls ppkZ dh xbZ gSA lq>k, 
x, lkekU;hÑr&çdkj va'kkadu vuqekud osQ çn'kZu dks 
etcwr djus osQ fy, ,d fleqys'ku vè;;u Hkh fd;k x;k gSA

mÙkjh Hkkjr esa Ñf"k f'k{kk dk fMftVyhdj. k% 
igqap] mi;ksx vkSj çHkko'khyrk

jtuh tSu1] ifo=kk ,l-1] vkjrh v'kksd1]  
va'kq Hkkj} kt2] ½pk lpku1 ,oa jathr oqQekj ikWy2

1Hkk-Ñ-v-i-&jk"Vªh; Ñf"k vkfFkZdh ,oa uhfr vuqla/ ku laLFkku]  
ubZ fnYyh

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

;g vè;;u mÙkjh Hkkjr esa Ñf"k Nk=kksa osQ chp vkbZlhVh 
(lwpuk vkSj lapkj çkS|ksfxdh) cqfu;knh <kaps vkSj lkWÝVos;j 
Vwy dh miyC/ rk] tkx:drk vkSj mi;ksx dh tkap djrk 
gSA ;g 'kks/  jkT; Ñf"k fo'ofo|ky;ksa (,l,;w) esa ukekafdr 
Nk=kksa osQ chp fd, x, O;kid çkFkfed loZs{k. k ij vk/ kfjr 
gSA geus vkbZlhVh tkx:drk] miyC/ rk vkSj mi;ksx osQ fy, 
lwpdkadksa dh x. kuk dh vkSj vkxs osQ fo'ys"k. k osQ fy, 
Nk=kksa dks fuEu] eè;e vkSj mPp vkbZlhVh mi;ksx lewgksa esa 
oxhZÑr fd;kA blosQ vfrfjDr] geus Ñf"k osQ {ks=k osQ vuq:i 

fofHkUu bZ&lalk/ uksa] tSls ,xzhM{k vkSj ,xzksihfM;k dks viukus 
dh tkap dhA gekjs fu"d"kks± ls irk pyrk gS fd Nk=kksa osQ 
chp vkbZlhVh tkx:drk vkSj miyC/ rk vkSj blosQ okLrfod 
mi;ksx osQ chp lh/ k laca/  gSA 'kSf{kd Lrj] fyax] lkekftd 
i`"BHkwfe] ikfjokfjd lanHkZ vkSj vkbZlhVh tkx:drk lfgr dbZ 
dkjd Nk=kksa osQ chp vkbZlhVh osQ mi;ksx dks çHkkfor djrs 
ik, x,A fofHkUu 'kS{kf. kd xfrfof/ ;ksa esa vkbZlhVh lalk/ uksa 
dh çHkko'khyrk osQ laca/  esa Nk=kksa dh / kj. kkvksa osQ fo'ys"k. k 
ls irk pyrk gS fd 75 çfr'kr ls vf/ d Nk=k lh•us dh 
çfØ;k esa vkbZlhVh osQ mi;ksx dks le; cpkus okyk mik; 
ekurs gSaA blosQ vykok] yxHkx 66 çfr'kr bl ckr ls lger 
gSa fd vkbZlhVh muosQ dke esa n{krk vkSj lVhdrk c<+krk gSA 
vk/ s ls vf/ d Nk=kksa us fofHkUu vkbZlhVh lalk/ uksa osQ mi;ksx 
osQ ekè;e ls vo/ kj. kkvksa dh csgrj le>] 'kS{kf. kd çn'kZu 
esa o`f¼] IyslesaV vkSj jkstxkj osQ voljksa esa o`f¼ vkSj mPp 
f'k{kk osQ fy, csgrj laHkkoukvksa dh lwpuk nhA gkyk¡fd] 
Nk=kksa us IyslesaV vkSj jkstxkj l`tu ij vkbZlhVh lalk/ uksa 
dk vis{kkÑr de çHkko ns•kA ;s ifj. kke Ñf"k f'k{kk esa 
fMftVy midj. kksa dh {kerk dks js•kafdr djrs gSa vkSj mÙkjh 
Hkkjr esa jkT; Ñf"k fo'ofo|ky;ksa esa vkbZlhVh midj. kksa dh 
igqap] tkx:drk vkSj mi;ksx esa ekStwnk varj dks ikVus dh 
vko';drk ij tksj nsrs gSaA


