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vUkqØef.kdk

Ñf"k lkaf[;dh% fl¼kar ,oa vuqç;ksx 

1-	 vkmVykbj jkscLV HkkSxksfyd Hkkfjr çfrxeu n`f"Vdks.‌k osQ vuqiz;ksx ls dikl dh vkSlr mit dk vuqeku

çeksn oqQekj ekS;Z] rkSdhj vgen] vfuy jk;] vaoqQj fcLokl] çkph feJk lkgw ,oa eksgEenlumYyk osQ gqíkj

2-	 osQjy osQ fofHkUu {ks=kksa esa o"kkZ ekWMfyax vkSj iwokZuqeku osQ fy, e'khu Hkk"kk n`f"Vdks.‌k

xksoqQy Ñ".‌ku osQ-ch-] fo'kky esgrk ,oa oh-,u- jk;

3-	 foyqIr çs{k.‌kksa osQ fo#¼ lkekU; n{krk larqfyr CykWd fMtkbu dh etcwrh

ekSferk ikWy] fLuX/‌k jkW;] efyZu ts- ekfj;k ,oa vuq:i etwenkj

4-	 BATS ekWMy dk mi;ksx djrs gq, dukZVd esa VekVj osQ ewY; dk iwokZuqeku

fou; ,p-Vh-] çnhi clkd] v#.‌ko ?kks"k] ladYi vks>k ,oa pksok jke lkgw

5-	 CykWd vkdkj 4 osQ lkFk vkaf'kd :i ls larqfyr v/‌Z&ySfVu vk;rksa dk fuekZ.‌k

dkS'ky oqQekj ;kno] lqdkark nk'k] jktsaæ çlkn] cS| ukFk eaMy] vfuy oqQekj ,oa eqosQ'k oqQekj

6-	 lkSj fofdj.‌k osQ iwokZuqeku osQ fy, vuqç;ksx osQ lkFk ,d csgrj LFkkfud&le; le; J`a•yk ekWMfyax çfØ;k

jfo jatu oqQekj] dknj vyh ljdkj] fnfXot; flag /‌kdjs ,oa nsck'kh"k Hkêðkpk;Z

7-	 jSaDM lsV lSaifyax esa tula[;k ekè; dk vuqeku yxkus osQ fy, csgrj vuqikr&çdkj ?kkrkad vuqekud

fu:iek lkgw ,oa lkuank oqQekj >adkj

8-	 d'ehj osQ nf{k.‌k&if'peh fgeky;h {ks=k osQ fiul okfyfp;kuk LVSaM esa o`{k vk;ru dh Hkfo";ok.‌kh osQ fy, çfrxeu ekWMy

vdhc xqy] fcyky vgen HkV] uxhuk uthj ,oa ,e-,l- iq[rk

9-	 osQjy osQ fofHkUu {ks=kksa esa SARIMA vkSj gkbfczM SARIMA-GARCH ekWMy dk mi;ksx djosQ Hkfo"; esa gksus okyh o"kkZ dk 
lkaf[;dh; ekWMfyax vkSj ç{ksi.‌k

xksoqQy Ñ".‌ku osQ-ch-] fo'kky esgrk] ih-osQ- jsrh'k ,oa jkeÑ".‌k ,l- lksyadh
lax.‌kd vuqç;ksx

10-	 Ñf"k xfrfof/‌;ksa osQ vklu ewY;kadu osQ fy, eksckby vk/‌kfjr fu.‌kZ; lgk;rk ç.‌kkyh ftlesa jSfiM laiw.‌kZ 'kkjhfjd vkdyu 
(vkjbZch,) 'kkfey gS

lgkuk ,e-vkj-] 'kf'k nfg;k] çfrHkk tks'kh] eqosQ'k oqQekj] vydk vjksM+k ,oa jkelqcze.‌;u oh-

11-	 MhMhlh% Mhi fMLVªhC;w'ku DykfliQk;j] MsVk fMLVªhC;w'ku dh igpku osQ fy, ,d dUoksY;w'kuy U;wjy usVodZ&vk/‌kfjr n`f"Vdks.‌k

leFkZ xksnjk] vfouk'k th] jktsaæ çlkn ,oa lqnhi ekjokgk
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Ñf"k lkaf[;dh% fl¼kar ,oa vuqç;ksx 

vkmVykbj jkscLV HkkSxksfyd Hkkfjr çfrxeu 
n`f"Vdks.‌k osQ vuqiz;ksx ls dikl dh vkSlr 

mit dk vuqeku

çeksn oqQekj ekS;Z1]2]3] rkSdhj vgen2] vfuy jk;4] 
vaoqQj fcLokl2] çkph feJk lkgw2  
,oa eksgEenlumYyk osQ gqíkj5

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
3vej flag dkWyst] y•kSVh] cqyan'kgj

4Hkkjrh; Ñf"k vuqla/‌ku ifj"kn] ubZ fnYyh
5Hkkjrh; Ñf"k chek daiuh fyfeVsM] ubZ fnYyh

lkekU; iQly vuqeku loZs{k.‌k (thlhbZ,l) ;kstuk osQ 
fy, ftyk Lrj ls uhps ,d fo'oluh; vuqeku çkIr djus 
osQ fy, cM+h la[;k esa iQly dVkbZ ç;ksx (lhlhbZ) vk;ksftr 
djus dh vko';drk gksrh gSA gkykafd] cM+h la[;k esa lhlhbZ 
vk;ksftr djus ls ljdkjh ,tsafl;ksa ij foÙkh; cks> iM+rk 
gSA blosQ vfrfjDr] thlhbZ,l tSls cM+s iSekus ij loZs{k.‌kksa 
osQ ifj.‌kkeLo:i vDlj lhlhbZ MsVk esa dbZ vkmVykbj 
voyksdu gksrs gSaA bl leL;k dks gy djus osQ fy,] 
çLrkfor vkmVykb;j jkscLV ft;ksxzkfiQdyh osVsM fjxzs'ku 
(vksvkjthMCY;wvkj) n`f"Vdks.‌k dk mi;ksx djosQ thlhbZ,l 
;kstuk dh rqyuk esa vis{kkÑr de lhlhbZ osQ lkFk dikl 
dh mit nj dk vuqeku yxkus osQ fy, ;g vè;;u fd;k 
x;k FkkA çLrkfor i¼fr dk lR;kiu egkjk"Vª esa 2012&13 
Ñf"k o"kZ osQ fy, vejkorh ftys osQ okLrfod lhlhbZ MsVklsV 
dk mi;ksx djosQ fd;k x;k FkkA bl n`f"Vdks.‌k esa] thlhbZ,l 
;kstuk osQ fy, vk;ksftr lhlhbZ dh la[;k de dj nh xbZ 
Fkh] vkSj fiQj çLrkfor vksvkjthMCY;wvkj n`f"Vdks.‌k dk 
mi;ksx djosQ lhlhbZ dh bl de la[;k dh Hkfo";ok.‌kh dh 
tk ldrh gSA fiQj vuqekfur lhlhbZ vkSj viw.‌kZ lhlhbZ MsVk 
dks ,d iw.‌kZ MsVklsV cukus osQ fy, tksM+k tkrk gSA bl iw.‌kZ 
MsVklsV dk mi;ksx iQly dh mit dh lVhd x.‌kuk djus 
osQ fy, fd;k tkrk gSA vè;;u us dikl dh vkSlr mit 
dk vuqeku yxkus osQ fy, vksvkjthMCY;wvkj n`f"Vdks.‌k vkSj 
thlhbZ,l i¼fr osQ chp rqyuk dh gSA ifj.‌kkeksa ls irk pyk 
fd vksvkjthMCY;wvkj n`f"Vdks.‌k] tc de la[;k esa lhlhbZ 
osQ lkFk mi;ksx fd;k tkrk gS] rks ,sls vuqeku çkIr gksrs gSa 

tks iw.‌kZ MsVklsV osQ lkFk thlhbZ,l i¼fr dk mi;ksx djosQ 
çkIr vuqekuksa osQ yxHkx cjkcj FksA blosQ vykok] vuqeku 
dh ekud =kqfV fo'oluh; Fkh] tks ifj.‌kkeksa dh oS/‌rk dks 
n'kkZrh gSA

osQjy osQ fofHkUu {ks=kksa esa o"kkZ ekWMfyax vkSj 
iwokZuqeku osQ fy, e'khu Hkk"kk n`f"Vdks.‌k

xksoqQy Ñ".‌ku osQ-ch-] fo'kky esgrk ,oa oh-,u- jk;

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

ok;qeaMyh; çfØ;kvksa esa vpkud ifjorZu osQ dkj.‌k 
o"kkZ dk iwokZuqeku yxkuk vU; gkbMªksykWftdy çfØ;kvksa esa 
lcls dfBu ekuk tkrk gSA o"kkZ çR;{k vkSj vçR;{k :i ls 
Ñf"k vkSj lac¼ {ks=kksa dks çHkkfor djrh gSA o"kkZ esa vpkud 
ifjorZu ;k o"kkZ dk vleku forj.‌k iQly dks uqdlku igqapk 
ldrk gSA ,slh leL;kvksa ls cpus vkSj vko';d lko/‌kuh 
cjrus osQ fy,] vf/‌dre lVhdrk osQ lkFk fofHkUu ekWMyksa 
dk mi;ksx djosQ o"kkZ dk iwokZuqeku yxkuk vfuok;Z gSA bl 
vè;;u esa] Hkkjr osQ mÙkjh] eè; vkSj nf{k.‌kh osQjy osQ fy, 
o"kkZ dk iwokZuqeku ,d vkfVZfiQf'k;y U;wjy usVodZ (ANN) 
dk mi;ksx djosQ eYVh&ys;j ijlsIVªkWu (MLP) iQhM&iQkWjoMZ 
U;wjy usVodZ vkSj ,d ,DlVªhe yfu±x e'khu (ELM) U;wjy 
usVodZ osQ lkFk fd;k x;k FkkA osQjy osQ mÙkjh vkSj eè; {ks=kksa 
osQ fy,] Øe'k% {ks=kh; Ñf"k vuqla/‌ku LVs'kuksa (RARS)] 
fifydksM vkSj iêðkfEc ls 39 o"kks± (1982&2020) dh vof/‌ 
osQ fy, ekfld o"kkZ osQ vkadM+s ,d=k fd, x, Fks] tcfd 
osQjy osQ nf{k.‌kh {ks=k osQ fy,] RARS] osYy;kuh ls 36 o"kks± 
(1985&2020) dh vof/‌ osQ fy, MsVk ,d=k fd;k x;k 
FkkA osQjy osQ rhu vyx&vyx {ks=kksa ls ,d=k fd, x, o"kkZ 
osQ vkadM+ksa osQ fy,] MLP vkSj ELM dks ykxw fd;k x;k 
FkkA MLP vkSj ELM ekWMy dh rqyuk vkSj lR;kiu ekè; 
oxZ =kqfV (MSE)] ewy ekè; oxZ =kqfV (RMSE)] vkSj ekè; 
fujis{k =kqfV (MAE) osQ =kqfV ekuksa osQ vk/‌kj ij fd;k x;k 
FkkA ifj.‌kkeksa us laosQr fn;k fd osQjy osQ rhu vyx&vyx 
{ks=kksa osQ fy,] MLP osQ lkFk ANN us ELM ekWMy dh rqyuk 
esa o"kkZ osQ iwokZuqeku esa csgrj çn'kZu fd;kA lokZsÙke p;fur 
ekWMy dk mi;ksx osQjy osQ çR;sd {ks=k esa vxys 5 o"kks± dh 
o"kkZ dk iwokZuqeku yxkus osQ fy, Hkh fd;k x;kA
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foyqIr çs{k.‌kksa osQ fo#¼ lkekU; n{krk larqfyr 
CykWd fMtkbu dh etcwrh

ekSferk ikWy] fLuX/‌k jkW;] efyZu ts- ekfj;k  
,oa vuq:i etwenkj

fc/‌ku paæ Ñf"k fo'ofo|ky;] eksguiqj] ukfM;k

orZeku lapkj esa] leku CykWd vkdkj (ckbujh vkSj 
ukWu&ckbujh) osQ lkFk lkekU;hÑr n{krk larqfyr (thbZch) 
CykWd fMtkbu dh etcwrh ij oqQN ifj.‌kke çLrqr fd, x, 
gSaA ekunaM 1 (?kks"k] 1982) osQ vuqlkj etcwrh osQ fy, 
vko';d vkSj i;kZIr fLFkfr;k¡ rc çkIr gksrh gSa tc foyqIr 
çs{k.‌k fuEufyf•r iSVuZ esa fn•kbZ nsrs gSa% (i) ,d gh mipkj 
ls lacaf/‌r fMtkbu osQ t (≥1) çs{k.‌k xk;c gSa vkSj (ii) ,d 
CykWd esa lHkh çs{k.‌k xk;c gSa ysfdu vof'k"V fMtkbu vHkh 
Hkh tqM+k gqvk gSA ekunaM 1 osQ vuqlkj etcwrh osQ fy, 
i;kZIr fLFkfr;ksa dh tk¡p çR;sd çdkj osQ thbZch fMtkbu 
esa dh tkrh gSA CykWd fMtkbu dh etcwrh osQ fy, ,d 
vkSj ekunaM (ekunaM 2) t (≥1) çs{k.‌kksa dks gVkus osQ ckn 
vof'k"V fMtkbu osQ n{krk ewY;ksa dh FkksM+h ek=kk esa gkfu gksrh 
gSA vè;;u osQ rgr fMtkbuksa dh etcwrh dks ekius osQ fy, 
,d&,d djosQ mipkjksa dks gVkus osQ ckn n{krk ewY;ksa dh 
?kVrh ço`fÙk dks xzkfiQd :i ls çLrqr fd;k x;k gSA

BATS ekWMy dk mi;ksx djrs gq, dukZVd esa 
VekVj osQ ewY; dk iwokZuqeku

fou; ,p-Vh-] çnhi clkd] v#.‌ko ?kks"k]  
ladYi vks>k ,oa pksok jke lkgw

mÙkj caxk Ñf"k fo'ofo|ky;] owQp fcgkj

dukZVd osQ Ñf"k çlaLdj.‌k vkSj •k| m|ksxksa esa VekVj 
,d egRoiw.‌kZ Hkwfedk fuHkkrk gS] tks jkT; dh vFkZO;oLFkk 
esa egRoiw.‌kZ ;ksxnku nsrk gSA Hkys gh dukZVd esa VekVj 
dk mRiknu i;kZIr gS] ysfdu jkT; osQ cktkj esa dherksa 
esa mrkj&p<+ko dh fo'ks"krk gSA VekVj dh dherksa esa de 
le; esa Hkkjh mrkj&p<+ko gks ldrk gS] ftlls fdlkuksa vkSj 
miHkksDrkvksa osQ fy, xaHkhj pqukSfr;k¡ iSnk gks ldrh gSaA bu 
leL;kvksa osQ lek/‌ku osQ fy, o"kZ 2010 ls 2022 rd 
ekfld Fkksd ewY; MsVk dk mi;ksx djosQ dukZVd jkT; osQ 
dksykj cktkj esa VekVj dh dherksa dk iwokZuqeku yxkus osQ 
fy, ,Dliksusaf'k;y LewfFkax] ,vkjvkbZ,e,] ,l,vkjvkbZ,e,] 
ch,Vh,l vkSj Vh ch,Vh,l tSls le; J`a•yk ekWMy ykxw 

fd, x, gSaA ykxw fd, x, ekWMyksa esa] ch,Vh,l us :V ehu 
LDok;j =kqfV vkSj ehu fujis{k çfr'kr =kqfV tSls ekWMy lR;kiu 
ekunaMksa osQ lanHkZ esa csgrj çn'kZu fn•k;k x;k gSA

CykWd vkdkj 4 osQ lkFk vkaf'kd :i ls 
larqfyr v/‌Z&ySfVu vk;rksa dk fuekZ.‌k

dkS'ky oqQekj ;kno1]2] lqdkark nk'k2] jktsaæ çlkn2] 
cS| ukFk eaMy3] vfuy oqQekj4 ,oa eqosQ'k oqQekj2

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; Ñf"k vuqla/‌ku laLFkku] xkSfj;k dekZ] >kj•aM

4Hkkjrh; Ñf"k vuqla/‌ku ifj"kn] ubZ fnYyh

v/‌Z&ySfVu vk;r iafDr&LraHk fMtkbuksa dks n'kkZrs gSa tgk¡ 
çR;sd iafDr&LraHk çfrPNsnu esa ç;ksxkRed bdkb;ksa dh leku 
la[;k gksrh gS] ftls k>1 osQ :i esa n'kkZ;k tkrk gSA blosQ 
vfrfjDr] çR;sd mipkj çR;sd iafDr (n_r] eku ysa) vkSj 
çR;sd LraHk (n_c] eku ysa) esa leku la[;k esa ckj fn•kbZ 
nsrk gS (n_r≥1 vkSj n_c≥1 leku gks Hkh ldrs gSa vkSj ugha 
Hkh)A vkaf'kd :i ls larqfyr v/‌Z&ySfVu vk;r (PBSLR) 
v/‌Z&ySfVu vk;r (SLR) dk ,d milewg cukrs gSa] tks 
ySfVu oxks± vkSj v/‌Z&ySfVu oxks± (SLS) osQ lkekU;hdj.‌k osQ 
:i esa dk;Z djrs gSaA ;s fMtkbu fofHkUu Ñf"k vkSj vkS|ksfxd 
ç;ksxksa esa mi;ksxh gksrs gSa] fo'ks"k :i ls ,slh fLFkfr;ksa esa tgk¡ 
,d çHkko dks LraHk çHkko vkSj nwljs dks iafDr çHkko ekuk 
tkrk gS] ftlesa çfrPNsnu (CykWd@lsy) Bhd pkj bdkb;ksa dks 
lek;ksftr djrk gSA ;g ys• 4 osQ CykWd vkdkj osQ lkFk 
PBSLR fMtkbu cukus osQ fy, nks fof/‌;ksa dk ifjp; nsrk 
gSA lkFk gh] fMtkbu cukus osQ fy, R iSosQt fodflr fd;k 
x;k gSA

lkSj fofdj.‌k osQ iwokZuqeku osQ fy, vuqç;ksx 
osQ lkFk ,d csgrj LFkkfud&le; le; J`a•yk 

ekWMfyax çfØ;k

jfo jatu oqQekj] dknj vyh ljdkj]  
fnfXot; flag /‌kdjs ,oa nsck'kh"k Hkêðkpk;Z

Ñf"k laLFkku] fo'o Hkkjrh] JhfuosQru

LFkk;h Ñf"k vkSj vkfFkZd fodkl dks iwjk djus vkSj ekuo 
LokLF; vkSj thou 'kSyh esa lq/‌kj djus osQ fy, ÅtkZ vkSj 
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lacaf/‌r lsokvksa dh ekax fnu&çfrfnu c<+ jgh gSA blfy,] bu 
vko';drkvksa dks iwjk djus osQ fy, lkSj vkSj ÅtkZ osQ vU; 
uohdj.‌kh; lzksrksa dh O;ofLFkr vkSj oSKkfud Hkfo";ok.‌kh dh 
vko';drk gSA bl vè;;u dk eq[; mís'; csgrj fu;kstu 
vkSj uhfr fuekZ.‌k osQ fy, lkSj fofdj.‌k osQ lVhd vkSj 
lVhd iwokZuqeku osQ fy, ,d gkbfczM Lisl&Vkbe vkWVksfjxzSflo 
ewfoax ,ojst vkfVZfiQf'k;y U;wjy usVodZ (STARMA-ANN) 
ekWMy dk çLrko djuk gSA bl n`f"Vdks.‌k dks Hkkjr esa fcgkj 
osQ lkr HkkSxksfyd LFkkuksa ij ykxw fd;k x;k gSA lHkh lkr 
HkkSxksfyd LFkkuksa dk o.‌kZu djus osQ fy, LFkkfud Hkkj eSfVªDl 
dk mi;ksx fd;k x;k gS vkSj LFkkfud vkSj ykSfdd lglaca/‌ 
dks n'kkZus osQ fy, STARMA ekWMy esa 'kkfey fd;k x;k 
gSA LFkkfud&le; MsVk esa xSj&js•h; xfr'khyrk ls fuiVus 
osQ fy,] fiQV fd, x, STARMA ekWMy osQ vo'ks"kksa ij 
ANN rduhd ykxw dh xbZ gSA ifj.‌kkeksa us çnf'kZr fd;k gS 
fd çLrkfor gkbfczM ekWMy ikjaifjd STARMA ekWMy dk 
mi;ksx djus dh rqyuk esa csgrj Hkfo";ok.‌kh lVhdrk çnf'kZr 
djrk gS] fo'ks"k :i ls lkSj fofdj.‌k dh xSj&js•h; fo'ks"krkvksa 
okys LFkkfud&le; MsVk osQ fy,A

jSaDM lsV lSaifyax esa tula[;k ekè; dk vuqeku 
yxkus osQ fy, csgrj vuqikr&çdkj ?kkrkad 

vuqekud

fu:iek lkgw ,oa lkuank oqQekj >adkj

xaxk/‌j esgj fo'ofo|ky;] lacyiqj

bl 'kks/‌i=k esa ge jSaDM lsV lSaifyax osQ varxZr vè;;u 
pj osQ tula[;k ekè; dk vuqeku yxkus osQ fy, ,d 
vuqikr&çdkj ?kkrkad vuqekud dk çLrko djrs gSa] tc 
lgk;d tkudkjh Kkr gksA çLrkfor vuqekud dk iwokZxzg vkSj 
ekè; oxZ =kqfV lfUudVu dh igyh fMxzh rd çkIr dh xbZ 
gSA ekStwnk vuqekudksa osQ lkFk&lkFk u, çLrkfor vuqekud 
osQ çn'kZu dk vkdyu djus osQ fy, ,d fleqys'ku vè;;u 
fd;k x;k gSA ;g ik;k x;k gS fd çLrkfor vuqekud 
çfrLi/‌hZ vuqekudksa dh rqyuk esa vf/‌d oqQ'ky gSA

d'ehj osQ nf{k.‌k&if'peh fgeky;h {ks=k osQ 
fiul okfyfp;kuk LVSaM esa o`{k vk;ru dh 

Hkfo";ok.‌kh osQ fy, çfrxeu ekWMy

vdhc xqy] fcyky vgen HkV] uxhuk uthj  
,oa ,e-,l- iq[rk

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

;g vè;;u o`{k çtkfr;ksa dh fofo/‌rk dk vkdyu 
djus vkSj o`{k vk;ru dh Hkfo";ok.‌kh osQ fy, jSf•d vkSj 
xSj&jSf•d çfrxeu ekWMy nksuksa dh çHkkodkfjrk dk ewY;kadu 
djus ij osQafær gSA ;g 'kks/‌ d'ehj osQ nf{k.‌k&if'peh 
fgeky;h {ks=k esa fLFkr 'kksfi;ka ou çHkkx osQ Hkhrj ihj iatky 
jsat dh <ykuksa esa fd;k x;k FkkA mi;qDr eki midj.‌kksa dk 
mi;ksx djosQ fiul okfyfp;kuk LVSaM ij MsVk] ftlesa czsLV 
gkbV ij O;kl (Mh) vkSj o`{k dh ÅapkbZ (,p) 'kkfey 
gS] lko/‌kuhiwoZd ,d=k fd;k x;k FkkA ,d cgq&pj.‌kh; 
uewukdj.‌k rduhd dk mi;ksx djrs gq,] 20 CykWdksa esa leku 
vkdkj (10 ehVj × 10 ehVj) osQ nl IykWV pqus x,] vkSj 
blosQ ckn] çR;sd IykWV ls 25 isM+ksa dks ;kn`fPNd :i ls pquk 
x;kA MsVk esa Ng vyx&vyx jSf•d vkSj xSj&jSf•d çfrxeu 
lehdj.‌k fiQV fd, x,] vkSj okWY;we vuqeku osQ fy, lcls 
mi;qDr lehdj.‌k dh igpku dh xbZA fiQV fd, x, çfrxeu 
ekWMy osQ çn'kZu dk ewY;kadu djus osQ fy,] vkj&LDok;j 
(R²)] lek;ksftr R²] :V&ehu&LDok;j =kqfV (RMSE)] vkSj 
Fkhy osQ ;w lkaf[;dh tSls esfVªDl dk mi;ksx fd;k x;kA 
blosQ vfrfjDr] lR;kiu çfØ;kvksa esa gkiQ&fLIyV n`f"Vdks.‌k 
vkSj pkm VsLV dk mi;ksx djuk 'kkfey FkkA fo'ys"k.‌k djus 
ij] ;g fu/‌kZfjr fd;k x;k fd tc O;kl (D) dks fu;ksftr 
fd;k tkrk gS vkSj O;kl vkSj ÅapkbZ (D2H (I)) osQ la;qDr 
çHkko dks Lora=k pj osQ :i esa ekuk tkrk gS] rks jSf•d ekWMy 
(V¾&1-41$15-12D) vkSj 'kfDr] prqHkZqt ekWMy (V¾2-301 
I0-502] V¾1-8726$0-663 I & 0-011 I²) Øe'k% mPpre 
R²] fuEure RMSE vkSj Fkhy osQ U vkadM+s osQ lkFk] 
oSdfYid ekWMy dh rqyuk esa csgrj lVhdrk dk çn'kZu 
djrs gq,] vk;ru vuqeku osQ fy, lcls mi;qDr osQ :i esa 
mHkjkA ifj.‌kkeLo:i] gekjs fu"d"kZ vdknfed tkap ls vkxs 
c<+rs gSa] vkSj d'ehj osQ if'peh fgeky;h {ks=kksa esa fVdkÅ 
ou çca/‌u vkSj ;kstuk osQ fy, fiul okfyfp;kuk LVSaM osQ 
vuq:i etcwr vk;ru vuqeku ekWMy çnku djosQ O;kogkfjd 
fufgrkFkZ çnku djrs gSaA



183fgUnh ifjf'k"V / Journal of the Indian Society of Agricultural Statistics 78(2) 2024  179-184

osQjy osQ fofHkUu {ks=kksa esa SARIMA vkSj 
gkbfczM SARIMA-GARCH ekWMy dk mi;ksx 
djosQ Hkfo"; esa gksus okyh o"kkZ dk lkaf[;dh; 

ekWMfyax vkSj ç{ksi.‌k

xksoqQy Ñ".‌ku osQ-ch-1] fo'kky esgrk1] ih-osQ- jsrh'k2 
,oa jkeÑ".‌k ,l- lksyadh3

1vkpk;Z ujsaæ nso Ñf"k ,oa çkS|ksfxdh fo'ofo|ky;] v;ksè;k
2{ks=kh; Ñf"k vuqla/‌ku osQaæ KAU)] fifydksM] dkljxksM

3Ñf"k egkfo|ky;] okjklksuh] ckyk?kkV

ty ,d egRoiw.‌kZ çkÑfrd lalk/‌u gS ftls nqfu;k Hkj 
esa lHkh thfor phtksa osQ fy, cqfu;knh t:jr ekuk tkrk gSA 
i`Foh ij ekStwn 'kq¼ ty dh ek=kk o"kks± esa çkIr o"kkZ dh ek=kk 
ls fu;af=kr gksrh gSA nqfu;k Hkj esa vpkud tyok;q ifjorZu 
ns•s x, gSa] ftlosQ dkj.‌k fiNys oqQN o"kks± esa ck<+] lw•k vkSj 
vleku o"kkZ gqbZ gSA bl vè;;u esa] osQjy osQ fofHkUu {ks=kksa esa 
o"kkZ osQ iwokZuqeku osQ fy, SARIMA vkSj SARIMA‑GARCH 
ekWMy dk mi;ksx fd;k x;k gSA ARCH‑LM ijh{k.‌k dk 
mi;ksx djosQ SARIMA ekWMy ls çkIr vo'ks"kksa esa fo"kerk 
dh mifLFkfr dh igpku dh xbZ vkSj mlh ij SARIMA-
GARCH ekWMy ykxw djosQ bls lekIr dj fn;k x;kA 
ARCH-LM ijh{k.‌k osQ ifj.‌kkeksa us vo'ks"kksa esa fo"kerk dh 
mifLFkfr dh iqf"V dhA o"kkZ dh Hkfo";ok.‌kh osQ fy, mi;ksx 
fd, tkus okys ekWMyksa dh rqyuk ls irk pyk fd ladj 
SARIMA-GARCH ekWMy osQjy osQ mÙkjh vkSj nf{k.‌kh {ks=kksa 
esa o"kkZ osQ Hkfo"; osQ ewY;ksa dks is'k djus esa vf/‌d oqQ'ky 
gS] tcfd SARIMA ekWMy vo'ks"kksa dh fo"kerk dh mifLFkfr 
esa Hkh osQjy osQ eè; {ks=k esa vf/‌d lVhdrk fn•k jgk gSA 
osQjy osQ fofHkUu {ks=kksa esa iwokZuqekfur o"kkZ dh rqyuk us Li"V 
:i ls laosQr fn;k fd mÙkjh {ks=k esa o"kkZ vf/‌d gS tcfd 
nf{k.‌kh {ks=k esa de gSA mÙkjh vkSj eè; {ks=kksa esa] twu ls flracj 
rd o"kkZ pje ij jgh vkSj fnlacj ls iQjojh rd yxHkx 
ux.‌; o"kkZ gqbZA osQjy osQ çR;sd tksu esa csgrj çn'kZu djus 
okys ekWMy dks vxys 5 o"kks± (2021&2025) osQ fy, Hkfo"; 
dh o"kkZ osQ vuqeku osQ fy, ykxw fd;k x;kA fiNys o"kks± dh 
rqyuk esa] mÙkjh vkSj eè; {ks=kksa esa o"kkZ esa deh vkus dh mEehn 
gS] tcfd osQjy osQ nf{k.‌kh {ks=k esa o"kkZ yxHkx leku jgsxhA

lax.‌kd vuqç;ksx

Ñf"k xfrfof/‌;ksa osQ vklu ewY;kadu osQ fy, 
eksckby vk/‌kfjr fu.‌kZ; lgk;rk ç.‌kkyh ftlesa 
jSfiM laiw.‌kZ 'kkjhfjd vkdyu (vkjbZch,) 

'kkfey gS

lgkuk ,e-vkj-1]2] 'kf'k nfg;k2] çfrHkk tks'kh3]  
eqosQ'k oqQekj2] vydk vjksM+k2 ,oa jkelqcze.‌;u oh-4

1] 2Lukrd 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
3Hkkjrh; Ñf"k vuqla/‌ku ifj"kn] ubZ fnYyh

4Hkk-Ñ-v-i-&jk"Vªh; Ñf"k vuqla/‌ku çca/‌u vdkneh] gSnjkckn

Ñf"k ,d vlaxfBr {ks=k gS vkSj mUur Ñf"k çkS|ksfxfd;ksa 
osQ ckjs esa tkx:drk vkSj ços'k dh deh osQ dkj.‌k ;g cgqr 
vf/‌d Fkdkus okyk is'kk gSA Ñf"k {ks=k esa •sr etnwjksa }‌kjk dbZ 
Ñf"k xfrfof/‌;k¡ vkSj lapkyu fd, tkrs gSa] tgk¡ os cgqr •jkc 
dk;Z fLFkfr;ksa osQ v/‌hu gksrs gSa ftlls 'kkjhfjd vkSj ekufld 
ruko gks ldrk gSA Ñf"k esa dke djus okys yksx fofHkUu Ñf"k 
dk;ks± osQ nkSjku 'kjhj osQ fofHkUu vaxksa esa eLoqQyksLosQysVy 
fodkjksa dk vuqHko djrs gSaA ;s leL;k,¡ Hkkjh dke osQ cks>] 
ckj&ckj gksus okyh gjdrksa] vlqfo/‌ktud eqækvksa] rVLFk 
;k vlefFkZr fLFkfr;ksa esa yacs le; rd fcrk, tkus vkSj 
ikjaifjd midj.‌kksa vkSj vkStkjksa osQ mi;ksx osQ dkj.‌k gksrh gSa 
tks ,xkZsukWfed :i ls fufeZr ugha gksrs gSaA dk;ZLFky esa ekStwn 
,xkZsukWfed tksf•e dkjdksa dh tk¡p fofHkUu ewY;kadu midj.‌kksa 
dk mi;ksx djosQ dh tk ldrh gS rkfd Jfedksa dh {kerkvksa 
vkSj dfe;ksa dk irk yxk;k tk losQA oSKkfud :i ls ekU; 
eqæk ewY;kadu midj.‌kksa dk mi;ksx djosQ dk;Z&laca/‌h tksf•eksa 
dks ekik tkrk gSA jSfiM laiw.‌kZ 'kjhj ewY;kadu (REBA) ,d 
,slh rduhd gS tks dykbZ] vxz Hkqtk,¡] dksguh] da/‌s] xnZu] 
/‌M+] ihB] iSj vkSj ?kqVuksa lfgr fdlh O;fDr osQ iwjs 'kjhj 
dk vkdyu djrh gSA ;g ukSdjh osQ dk;ks± ls tqM+s vklu 
laca/‌h eLoqQyksLosQysVy fodkjksa vkSj tksf•eksa dk irk yxkus 
osQ fy, ,d O;ofLFkr çfØ;k dk mi;ksx djrk gSA REBA 
,xkZsukWfeDl rduhd dk mi;ksx djosQ 'kkjhfjd fo'ys"k.‌k vkSj 
vklu fo'ys"k.‌k osQ vk/‌kj ij Ñf"k xfrfof/‌;ksa dk vkdyu 
djus osQ fy, ,d eksckby ,fIyosQ'ku fodflr fd;k x;k 
gSA ;g ,fIyosQ'ku 'kkjhfjd ewY;kadu osQ ckn vklu laca/‌h 
,xkZsukWfeDl fof/‌;ksa dk mi;ksx djosQ Ñf"k dk;Z esa 'kkfey 
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Fkdku dk ewY;kadu djrk gS vkSj eLoqQyksLosQysVy fodkjksa 
osQ fodkl ls cpus osQ fy, lgh eqæk dh fliQkfj'k çnku 
djrk gSA

MhMhlh% Mhi fMLVªhC;w'ku DykfliQk;j] 
MsVk fMLVªhC;w'ku dh igpku osQ fy, ,d 

dUoksY;w'kuy U;wjy usVodZ&vk/‌kfjr n`f"Vdks.‌k

leFkZ xksnjk] vfouk'k th] jktsaæ çlkn  
,oa lqnhi ekjokgk

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

'ks;j cktkj vkSj fofuekZ.‌k tSls {ks=kksa esa] MsVk dh fo'kky 
ek=kk osQ rsth ls fuekZ.‌k osQ dkj.‌k rst vkSj vf/‌d lVhd 
MsVk forj.‌k igpku fof/‌;ksa dh ekax c<+ jgh gS] tks okLrfod 
le; esa fu.‌kZ; ysus dh {kerkvksa dks c<+kus dh vko';drk dks 
mtkxj djrh gSA MsVk forj.‌k dh igpku djus osQ ikjaifjd 
rjhosQ vDlj eSU;qvy fujh{k.‌k] lhfer lkaf[;dh; ijh{k.‌kksa 
vkSj le; ysus okys fo'ys"k.‌k ij fuHkZj djrs gSa] ftlls 
oxhZdj.‌k esa v{kerk vkSj v'kqf¼;k¡ gksrh gSaA bl ifjn`'; esa] 
çLrqr 'kks/‌ çfØ;k dks Lopkfyr djus osQ fy, Mhi yfu±x 
(Mh,y) ekWMy dk ykHk mBkrs gq, ,d u;k n`f"Vdks.‌k çnku 
djrk gSA çLrqr dk;Zç.‌kkyh flaFksfVd MsVk fcanqvksa dh ih<+h 

vkSj fofHkUu forj.‌k çdkjksa dh igpku osQ fy, Mh,y ekWMy 
osQ çf'k{k.‌k }‌kjk MsVk forj.‌k dh rst vkSj vf/‌d lVhd 
igpku Hkh l{ke cukrh gSA bl vè;;u dk çkFkfed mís'; 
,d Mh,y ekWMy fodflr djuk gS tks buiqV MsVklsV osQ 
vk/‌kj ij MsVk fcanqvksa dks fof'k"V forj.‌k esa oxhZÑr djrk 
gSA blosQ vykok] ekWMy çf'k{k.‌k vkSj ewY;kadu osQ fy,] oqQy 
1000 MsVklsV rS;kj fd, x, gSa] ftuesa ls çR;sd esa 1000 
MsVk fcanq 'kkfey gSaA vè;;u esa ik¡p forj.‌k (lkekU;] leku] 
?kkrkad] ykWx&lkekU; vkSj chVk forj.‌k) ij fopkj fd;k x;k 
gS] ftlesa çR;sd forj.‌k osQ fy, 200 MsVklsV rS;kj fd, x, 
gSa (;kn`fPNd :i ls p;fur ekinaMksa osQ lkFk)A vè;;u esa] 
Mh,y ekWMy dks igys çf'kf{kr fd;k tkrk gS] vkSj ckn esa] 
ekWMy dk ewY;kadu ,d vyx ijh{k.‌k (vuns•s) MsVklsV ij 
fd;k tkrk gSA fiQj] forj.‌k dks oxhZÑr djus esa blosQ çn'kZu 
dk ewY;kadu lVhdrk vkSj gkfu tSls eSfVªDl osQ vk/‌kj ij 
fd;k tkrk gSA vè;;u osQ ifj.‌kke MsVk fcanqvksa osQ forj.‌k 
dks lVhd :i ls oxhZÑr djus esa çLrkfor n`f"Vdks.‌k dh 
çHkko'khyrk dks çnf'kZr djrs gSa] tks forj.‌k oxhZdj.‌k dk;ks± 
osQ fy, Mh,y osQ vuqç;ksx esa ewY;oku varnZ`f"V çnku djrs 
gSaA çLrkfor fof/‌ dUoksY;w'kuy U;wjy usVodZ vkSj mUur 
çhçkslsflax rduhdksa dh 'kfDr dk mi;ksx djosQ ekiuh;rk] 
etcwrh vkSj n{krk dks c<+krh gSA


