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—f'k eY; i1okueku gr y,Ux "k V&Ve eekjh i, y-, I-Vi-, e vidkkijr U;Jy
uVod dk mi;kx

jifur €; Boky™] fxjh’k dekj >k dfiy plkjhY jktho jtu dekj?

Lk

1"Bhkfet —f'k eY; Tokueku viuh vuBh fo'kkrkvk d dkj.k Te; J[kyk fo'y'k.k d Icl dfBu {=ke 1 ,d
gA bl v/;u ¢ ,d xj&fLRg vi xj&j[ln; —% eY; J[kyk di IVhd iokueku d fy, y,Ux *kV&Ve eeljh i, y-, I-
Vi, eh e My dk mi;kx fd;k x;k gA

fof/k;ké ,d ,y-, I-Vh-,e- e My viu viord rf=dk olLrdyk vkj fNi g, ukMl e mi;kx fd, thu oky eekjh
QDu d dkj.k ,d tiVy le; J[kyk d vYidkfyd vij nikdkfyd nkuk VLR ;h 1VU dk ghikoh <x T fo"y'k.k
Vkj vilk—r djrk gA

ifj ket eDd dh vrjjk'Vh; ekfld eY; J[kyk dk mi;kx djr g, fofflu 1okueku eY;kdu ekunMk d 1fj.ke
vulkj] vU; eMyk fd ryuk e fodflr ,y-, 1-Vi-,e- eMy d ifj.lke I'Bri dk Li"V -1 1 ¢nf'kr djr gA
vriLy-, Vi, e- e My fdBkuk] 0;kikfy;k vkj ubfr fuekrivk dk —f'k eY; Tokueku d {i= e yitkkflor dju d
fy, dkQn BHkouk, fn[krk gA

“in dth y,Ux *kV&Ve eekjh Vikbe fMy U;jy uVod] eY; iokuekuA

Agricultural Commodity Price Prediction using Long Short-
Term Memory (LSTM) based Neural Networks

Ronit Jaiswal*?, Girish K. Jha!, Kapil Choudhary?, Rajeev Ranjan Kumar? 10.18805/BKAP613

ABSTRACT

Background: Agricultural price forecasting is one of the research hotspots in time series forecasting due to its unique characteristics. In this
paper, we develop a standard long short-term memory (LSTM) for accurately predicting a nonstationary and nonlinear agricultural price series.
Methods: An LSTM model effectively analyses and captures short-term and long-term temporal patterns of a complex time series
due to its recurrent neural architecture and the memory function used in the hidden nodes.

Result: The empirical results using the international monthly price series of maize demonstrate the superiority of the developed LSTM
model over other models in terms of various forecasting evaluation criteria. Overall, LSTM model shows great potential for improving the
accuracy and reliability of agricultural price predictions, benefiting farmers, traders, and policymakers in making informed decisions.

Key words: Long short-term memory, Price forecasting, Time-delay neural networks.

cLrkouk

—f'k oLrvk dk le; ij vij Ivid eY; iokuetu
fd Bkuk] mitk&kvk vij ubfr fu;ktdk d fy, egRoi .k
vkj mi;kxh thudkjh gnku dj Idrk gA —f'k oLrvk
d mRiknu dh ekleh ¢tkko] mudh ekx dh 0;Rilu ¢—fr]
tyok; ifjorutiyri] cktkj dh [kfe; o'oldj.k
ék 0;kikj] vifn d dkj.k] —f'k oLrvk di dherk e
Xj&ILAjrk vij xj&jf[kdr thh tfVy fo*lkrk, g] t
le; J[kyk 1okueku d fy, ,d cMh pukri g icuth
bR;kfn 2021; pkAjh bR;kn] 2019%A dekj bR;kfn 12019%
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u ik;k fd fiNy db n*kdk €] "Kkdrkvk u cHikoh wkj
d%y le; J[kyk iokueku eMy d fMEkbu wij
fodkl e xgjh #p yh gA
eY; iokueku d fy, fodflr fofflu Be; J[kyk

—f'Vdk.k dk ekV rkj 1j nk JIf.k;k e folkftr fd;k &
Idrk g] vFkr DK[;dh; eMy vk wviiViQf'k;y
bViytl eMyA viiViQf'k; y bviytl i,-vib+: e My
ke'kiu yfux 4,e-,y4 eMy viu yphy ifjpkyu
fMtkbu vkj "Harkkyh Lo&f i k.k {kerkvk d Bk gky
gh e le; J[kyk iokuelu d fy, ,d wvikktud
fodYi cu x, gA —f=e rf=dk uvod 4,-,u-,ud] ,e-
,y- d eghoik {k=k e 1 ,d] MVk Ipkfyr g t
ikjifjd e,My vi/kfjr fof/k;k d foijhr Lo&vudy!
—f'Vdk.k dk ikyu djr gA o e Mfyx d fy, “Ka’ky
midj.k g] [kIdj €c vrfufgr MVk mRilu dju d
¢fd;k Kkr ugh gA QiM&Q,joM ¢dkj d rf=dk uVod|
uVod dh buiV ijr d flufivd Lrj ij Be; dhnjh
dmiz;kx del/;e I fdlihHh Be; J[kyk d vLFk;h
iVu dk idM yr g i>k bR;kfn] 2013kA ; QIM&Q,joM
uVod ¢R;d mnkgj .k IMVk fenvk dk ueukt d ¢ILd]j .k
d ckn viuk otu v]ru djr g vkj bl ¢dkj uvod
dh dkb Hh fLRfr Ixghr ugh gkrt gA bl Te; dh njh
vYidifyd fulkjrk d fy, i;kr gk Idrh g yfdu
fuf*pr -1 1 okNuh; ugh g tc ge fdlh Ho le;
Jlkyk 1 fuiVr g fele bld MVk fenvk d cip
nikdkfyd furkjrk di Biflk gkrh gA nljh wij] viord
rf=dk uvVod irnnNY buiV I vimViV rd efix QD*u
Ifkr Be; fVIif.k;k d chp @e dh Li'V gMfyx dk
tMr gA vkj-,u-,u- okLro e fdIh fo'kk Re; e fd I
Hh buiV vude d dy rRok dk I hkf/kr djr g] vij
mudh fNih gb bdkb;k e ,d "LVV oDVj" cuk, j[kr
gA fQJ Hi] tc MVk futkjrk dk vrjky c<rk g] rk
ekud Vkj-,u-,u-;k rk yir gk jg xtM,V sk ,DRIykiMx
xtM,V dhi Bel;k I xLr gk tir gA blfy,] etud
Vkj-,uU-,u- nikdkfyd fukjrk d Bk Bel;kvk dh
Hfo"; ok.ki dju e Bcl VPNk fodYi ugh gk Idrk g
lcthvk bR;kfn] 1994%A b1 fLRr d fy,] ych vof/k db
fubkjrk 4, y-, 1-Vi-,e% Vilfjr vij-, u-,u- dk ni4dkfyd
fulkjrk 1 fuitVu d nkjku yir gk joh <ky dh LeL;k
dk nj dju d fy, fMtkbu fd;k x;k g fydu
bR;kfn] 2015%A

= = = ==

;9 v/ ;u —fheY; Jfkyk d Ivid iokueku d
HF& K bld ifjoru dh fn*lk e ;kxnku dju d
mi*; 1 dcfikr gA pfd QIM&Q,joM ,,u,u —f'k eY;
Jkyk d mPp xj&jf[kdrk] yc vrjky vij fo'le x.k
di Ivid zi I eMy dju e vleF g] blfy, ;g
vii;u Ly, e By d oyl dkoyiktk mBkdj
viord rf=dk uVod ij Vi/Mfjr eY; iokueku e,My
dk ¢cLrko djrk gA vikd Ivid -1 1] fodflr e My
—f'k eY; J[kyk di vYidkfyd vkj nhkdkfyd futkjrk

nkuk dh igpku djd mi;kxh tudkgh fudkyu vij

virfjd cfrfuf/iRo Ih[ku e ,y,IVi,e d eekjh 1y
di vinr dk mi;kx djd —f% eY; dh Hfo";ok.k
djrk gA bld vylok fodflr eMy e vxy egiu dh
fn*kk dh Hfo";ok.ki dju dh {kerk gA ;g /;ku fn;k
thuk pkfg, fd Viux 1,0V 1 Icfhkr 05kikj p@ d
pj.k dk Ie>u d fy, iokueku dn , Ih fn*k vFKL=
e fo'k'k -1 1 eY;oku gA fodflr eMy dk wij
eY;kdu fd;k g vkj bldh ryuk ,-vkj-vib-,e-,- vij
Vi-Mb-,u-,u- e,My 1 dh gA

Rkext ,0 1jh{k.k fof/k
th; loky bR;kfn %2021% d vuzi ofuf*kx xfM,V db
leL;kd fy,] ,y-, 1-Vi-,e- ,d cikoh Bel/iu g
vYidifyd wvij nidkfyd futkjrk nkuk dk Ihfku e
I{ke gA ,y-,1-Vi-,e- dh Ijpuifed Bjpuk bl fcuk
fdlh dfBukb d ych voffk d fy, thudkjh dk ;kn
jl[ku e ke cukrh gA ,d ekud vij-,u-,u d fNi g,
uMl e ,d cgr gh 1jy Bjpuk gkri g] €1 fhXe,bM
;k fIxy Vu ijrA bld foijir] ,y-,1-\Vi-,e- e ,d
vitrh; €fVy BjpulRed Ijpuk gkrh g ftle pkj
Hj okr g vikj ,d dif*kdk volFik ,d fo'kk rjid 1
1jLij f@;k djr gA
Iy LW ick ,y-, 1-\Vi-,e- di dth g & dN

NkVh ckrpir d Ika 1ji nkgjkb tku okyh J[kyk d

kukrj pyrh gA by di fLFfr e thudkjh dk gVku
;ktMu d fy, xVE dk miskx fd;k ghrk gA ; 3
flXe,oM 1f@;.k QD*u I cu gkr g D;kfd ;g *K;
vij ,d d chp d eku mRilu djrk g vij bl ¢dkj
Hj d Hkhry Ipuk d colg dk fu;f=r djrk gA ,d
V- Vi e- e riu XV ogir g] €1 QkjxV xV i)
butV xV it vij vimViV xV oA fhXe,oM 1f@; .k
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QDu d vytol] ,d vi; Bf@;.k QD"u ivkerkj j
anht dk mi;kx ,y,IVh,e by e H fd;k thrk g
rifd ofuf*kx xfM,V dh BeL;k dk nj fd;k tk 1d]
th fd yc le; rd nlj 0;Rilu dk cuk, j[k Idrk
oA ,y-, 1-Vi,e-d el/;e 1 Bpuk dk I kf/kr dju e
igyk dne 1y dh fLRfr 1 veklfxd thudkjh dk nj
djuk gA ;g igy XV Hjkfd;k thrk g ftle flXe,bM
QD*ku gkrk gA

f=o(W.[h_.y]+b)

vxyk pj.k by fLFkfr e ub ;k cklfxd tkudkjh

Ixgir djuk gA ;g ,d wi; XV }jk fd;k thrk g

ftle flXe,oM QDu gkrk g fEl "ouiV xV* dgk
rk g vij ,d tanh 1jr gkri gA
i, =o(W,.[h,y]+b)

C,=tanh(W_[h_,y]+b)
vr e] vimvViV ,d flXe,oM 1jr vij tanh ijr dk
mi;kx djd v]ru by fLFfr 1j villkdjr ghrk g &
,d IFk doy mu fgL Bk dk vimViV djrk gA
Cl: fl x Cl-1+ il x Cl
0,= 6(W,.[h,,y]+b)
h,=o,x tanh (C)

tok w tkj vi0;g dk ¢frfufiRo djrk g] b ,d
10kxg in g] o¥h ,d flXe,oM Qyu g] vkj tanh I
,d virijoyf;d Li'k j[kk Qyu gA fp=1 ,d ,y-
,I-Vi,e- Ty e bu ledj.k dk mi;kx djd Bpuk
d cokg dk nkkrk gA

ifj.lkke ,0 foopuk
orefu v/;;u d fy,] tuojh 1980 1 tykb 2020 dh
vof/k fo'o cd dekiMvh eY; MVk ifid “kivi I ,d=
fd, x, eDdk dh ekfld dber is/,e-Vit dk ¢;hx
fd;k x;k gA ey eY; J[kyk dk nk BVk e forkkftr
fd;k x; kg] VHkr ¢f*k{k.k TV ituojh 1980 1 tykb
2019% ,0 ijik.k IV ivxLr 2019 1 tykb 20204A fp= 2
e le; J[kyk dk Iy,V fn;k x;k gA bl v/;;u e
¢;aeY; Jlkyk d ey o.kukked vkdM rifydk 1 e
cLrr fd, x, gA

bl v/;;u e] =% eY; J[kyk dk 1okueku yxku
d fy, ,d elud ,y-, I'\Vi-,e- e My fodflr fd;k

X;k gA eMfyx ¢fd;k MVk DkekU;hdj.k d kR "k:
gkrh g vkj mlg i;offkr f'k{k.k ck=1 e cny nrh gA
fQj foflu gkbijijketvy dk cnyu d vkl 1j ,y-
, 1V e- e My d fofflu fol;kBk dk ¢f*k{k.k BV 1j
fQV wkj ¢f*kf{kr fd;k tkrk gA N1 g, ukMl dh I ;k
vikj butV dn I[;k dkcnyu I 1okueku BIVhdrk ij
i ;kir chkko iMrk g tefd vi; gkbij 1jkeiVy €1 ;xk

di 1[;K cp wkdkj vikj 11@;. QD'ku d cdkj dk
cgr de ctko IMrk gA ;xk dh B[k vkj cp dk
vikdkj 100 1j 1V g] vij ReLU dk mi;kx fgMu wij
vimViV y;j nkuke 1f@; .k dk;kd -1 e fd;k ghrk
gA ckjfkd jkd fof/k dk mi;kx Dgh Be; i cf*k{k.k
dk jkddj vkojfQfvx I cpk tkrk g vij Igh I[;ke
;X ¢lr dju e enn djrkgA y,1 QD"ku dk vudyu
LVkdfLvd xiM,V tMIV efM d ,d ce[k ILdj.k
Hjk fd;k thrk g fE1 ,Me 4, MfIVo ekeV ,LVhe®kuk
v, flVelbtj dgk thrk gA fdlh Hh v, flVelbt ku
,YxKjFke dh Iffku di nj mid Ixe viiklj.k d fy,
cgr egroi.k g yfdu bld eY; dk puuk Bel;kxLr
g D;kfid mPp eY; 1 ,YxkfjFke fopyu gk Idrk g vij
de eY; /eh vitklj.k cukrk gA bl ¢dkj] , 1 vudyd

fp= 1t ,y-, 1-Vi,e- TyA

rifydk 1% eY; ls/,e-Vih J[kyk d o.kuiRed vkdMA

Mk ; dh oY;

U;ure 65-31
vklr 13959
vikdre 333-05
ekud fopyu 54-85
frjNkiu 157
ddnrk 5-26
thkd&cjk 304-63
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dk puuk ge'lk cgrj gkrk g feldh Ih[ku dh nj
fiNy ifj.kek d vidkj 1j [kn dk vudfyr dj 1drt
g vk ¢f'k{k.k e Iy dj Idrh gA vri ge fofflu
gkoijijkelVy dk LFkb dju d fy, ,Me v flVelbtj
dk ¢;kx djr gA ;fn i butVv uiMl dh B[k g vij
h fNi g, ukMI dh B[;k g] rk ¢f*kf{kr ekinMk dh
I[;k 4x[h(h+i)+h] gA gkbijijkelV] d db vyx&vyx
foU; k0 XM [K€ 1)fr vij mudh Vifux dk mi;kx
djd fQV fd, tkr gA nkuk eY; J[kyk d fy,] dy 81
Y- BV e-e My iNi g, ulMl 1, y-, 1V, e dif*kdkvié
dh I[;kvkj vrjky dn B[k d TH BHkfor 1 ;ktuk
I fufer gkr g nkuk2 1 10 rd gkr gA ¢R;d d,flQxj "u
dk rc 50 ckj nkgjk;k &krk g] vkj vikd ofk vij
etcer ifj.kek d fy,] ifj.kek dk vkl r fy;k thrk gA
81 ,y-, I-Vi-,e- e,Myk e 1] 4 buiV ukM T vkj
2 fgMu uM T okyk e,My eDdk eY; J[kyk d cfK{k.k
vkj aghfk.k BV nkuk 1 ckir 1okueku eY;kdu ekunMk
d Intke vi; ¢frLi/h e My dh ryuk e cgrj ¢n'fu
djrk gA

bl v/;u €] gekjk /;ku vYidkfyd iokueku ij
g] vkj blfy,] geu ckjg egiuk rd d iokueku f{kfrt

1J fopkj fd, gA DyeV I DR;kfn #1977% u b,eMh
VK/Kfjr ,-,u-,u- di 1okueku {kerk dh ryuk wij-,e-
,1b] e ,-ifb- VKD fujidk cfrkr =fVY] ,e-,-Mr
lel/; fugifk fopyut vij o, d Intk e ,-,u-,u- Vij
-VEj-vib-,e-,- 1 dh gA rifydk 2] Li'V Zi 1 ¢nf'kr
djrhg fd ,y-, 1-Vi,e- dh iokueku Bvhdrk ,-,u-,u-
VK ,-VEj-vib-,e-,- e My dh ryuk e cgrj gA

bl v/;uu e ;g n[k & Idrk g fd iokuekfur
Jkyk d eY; ,y-, IV, e- dk mi;kx djd clir fd,
thu 1j ofLrfod eY; J[kyk d eY;k d vi/kd djic
gA ,y-, 1-Vh,e- dh ;g J'Brk igy 1 gn fofflu
iokueku eY;kdu ekunMk d ifj.kkek Hjk if'V dh xb
g thk fd rifydk 2 e fn[lk;k x;k gA rifydkvk e ;g
n[k x;k g fd rhu eY;kdu ekunM vij-,e-, 1-b] ,e-
10D VA e, M yxkrk) ,-vkj-vib-,e-,- e My
Y-, 1Vh-,e-eMy rd 4V jg gA fo'kk -1 1 eDdk
Jlkyk d fy,] ,y, 1Vh,e dk mi;kx djd x.kuk fd,
X, €Y;kdu elunM u vudfyr vij-,e-, 1-b- eMy 1
yXxHx 72% wvij vudfyr VoM, u-,u- eMy 1 47%
dh def fn[kb gA vkdMk Li'V =1 I bfxr djrk g fd
Y-, 1Vh-,e- eMy dk ¢R;d eY;kdu eunM d fy,

350
~ 300
90 250
200
# 150
100
50
0 H+t++t+ttt e
[ T Y I L U T S T A A0 S & T S o (N L 0 [ 0 S T I v A U0 B 6 N o
@R ODPPQRRQQQe QT O
R R R B
| (FE)
fp= 2 vrjkLVh; ckekj dh ekfld eDdk eY; J[kyk dk Vkbe ly,VA
rifydk 2t vrjkLVh; cktky d ekfld eDdk eY; d fy, ¢R;d iokueku eMy di ryukA
eMy Vkj-,e-, I-b ,e-,-1b- ,e-,-Mh- D, loet gkbijikjkeVj
,"Vkj-vikb-, e-,- 0-110 31-194 0-105 45 p¥l] d%1 and %0
Vi-Mb-, U-, U- 0-058 14027 0-046 54 Lags¥45)
Hidden nodes¥:6
Y-, 1V e 0031 7-337 0-026 63 Lags¥4d]

Hidden nodes¥:2
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rifydk 3 M e- VLV ifj.KeA

VLVM ey cpekd eMy

' ,Vkj-vib-,e-,- Vh-Mh-, u-, u-
VM-, U-, U- 4-87 10-00024
Y-, Vi e 4-47 10-0004% 200 40034

Icl deeY; gA,y-, 1V, e- u doy ofLrfod dherk
d Intk e cfvd ifjoruk di fn*kk d InH e Hh cgrj
¢n'lu djrk gA rifydk 2 e fn, X, b, Ifj.Kek u
IR;kfir fd;k fd ,y-, I-Vh,e- ifjoru dh fn"k dk
nljk dh ryuk e cgrj rjid 1 idM yrk gA vi;
eMyk ij ,y, IVh,e dh Hfo"; dgu okyk BVidri db
J'Brk om) ijbfk.k Hjk fufjr dh thrh gA rifydk 3
e fn[k, x, Mi-,e- iji{k.k d ifj.kke ;g Ikfcr djr g
fd ,y-, 1-Vi-,e- e J[kyk d fy, vi; cpekd eMy
dh ryuk e 1okuekuk e egRoi.k IVhdrk gA

fu"d'k

bl v/;;u e eDdk dh ekfld vrjjk'Vh; eY; J[kyk
dk mi;kx djd eMfyx vkj 1okueku nkuk d InH e
,-VKJ-vib-, e-,- vkj Vi-Mh-,u-,u- e My d kR Ly, -
Vi-,e- eMy d ¢n'ku dh thp djrk gA ;g n[k x;k
g fd ,y-, 1-Vh-,e- e My xj&jf[kd Ic/k d fy,
,-VKJ-VAD-,e-,- vkj Vi-MR,u-,u- eMy di ryuk e
fofflu eY;kdu ekunMk d InH e cgrj iokueku
IVhdrk ¢gnku djrk gA Mi-,e- 1jik.k u U5 nk e Myk
dh ryuk e ,y-, 1-Vi-,e- dh IVhdrk e Hh egroi.k B/
fn[k;kA viord rf=dk uvod dh oiLrdyk vkj fNi

g, UMl e mi;kx fd, tu oty }j feydj ,y-,I-
Vi-,e- dk fd Ih Hh €fVy Te; J[kyk dk fo'y'k.k dju
e cgrj ¢cnfu dju e enn djr gA dy feykdj] ge
dg Idr g fd ¢Lrifor eMy —f% eY; iokuetu d
{i= e ck;d —f'k fgr/kjd d fy, ,d BkjFh dk dke
dj Idrk gA
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