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1. Mixed Data Sampling
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1. Artificial Neural Network
2. Autoregressive Distributed Lag Model
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1. Autoregressive Distributed Lag
2. Augmented Distributed Lag- Mixed Data Sampling
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1. Autoregressive Distributed Lag Model- Mixed Data Sampling
2. Error Correction Model
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1. Lag
2. Lead


https://dorl.net/dor/20.1001.1.17356768.1398.19.3.3.1
https://ecor.modares.ac.ir/article-18-19545-en.html

[ Downloaded from ecor.modares.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.17356768.1398.19.3.3.1 ]

\ov IWAA jul = paw ojlouds — 20595 Jlw = (louly dzwgi 9wl y) (gobasdl slebdg sy aoldad

Yl-3 8 7 Yl-l 5 4 Yl—l 2 =1 Yl 1 2 Yl*]
t 3 T3 T3 =2 T3 3 -1 3 3 0 3 3 1
- - = = | = | = = | : 1 SRS
>'>>>| » S Bk | 0 ol S ! Sy 0o Al |vn,»9 Casiipardyl Ay | ™
-9 -8 =7 -6 =5 -4 -3 -2 -1 0 1 2 3 4
-3 -2 -1 t t+1
) Y b \ Jab VS
< < b >
g s iyl

ouiy g AT £ 32 90 Ay oubSUSE Sloj 41090 .Y Hloges

WWAY coly g (s 398 tanine

(St OBy (e SRl (S 98 amlie sl & S (25, Lol
(RMSE) et gime (5Silie ay, «MSE ) las gims (5:Silio alaz 5l calizes oo lons |
oyl b eslawl MAPE) Was 5lhs 08 sus o 0Kl jlae g MAE) ez 5llas ;08 . le
(VTAY )9 3l L pj Lally) Sjg0 @ plgiee | Laylins

T+m
Z(th _Yt )2

MSE — t=T+1
m

T+m

f 2
RMSE: t=T+1

aY)

m
T+m
Z\th —Yt‘ .
MAE='[:T+1 (\ )
m
10057 %
MAPE= T T o
B m

0l (o polie (Yt ) 5 *ly polie (Yt) (SOt 0590 Job M claly, ol 5o
S sl e ez ol S (0 S xSoslull, RO slaz e (G yb (pl 51aS ol
el ooy ool cllio ol jo  Jio i @08


https://dorl.net/dor/20.1001.1.17356768.1398.19.3.3.1
https://ecor.modares.ac.ir/article-18-19545-en.html

[ Downloaded from ecor.modares.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.17356768.1398.19.3.3.1 ]

00 5B g @lug laed sl oy Juelowsll e sro0ld il iyl ol (63)9LeS A Wby (S \o¥

O (6;,9laS Lisu 00938l 455, A bgy e a¥le slaosly caadllas ol o iledbl g roslo
O 0y 75 1 el 000 5 6 Hslaex YYD JLo YRV Jlo 5l AYVE el slacald
Yt+1 —-Y

t

oo slogs i SIb 5 AYAD B AYFY 6y sl VTV ol glacard 4 i 03938l 53]
it ALl e LS5 b glmools and ot 48,5 ¥l (gl o (gl
sla e SSLINTAD plezr Jad EATFY Jlo Jol Jad I ATVF ol lacaad 4 5 p0la8
ik 5o Kool Yo b Jby ol 255 4 bgye Sledlbl 5 cags Jlad gl o golatdl s
Sostez 6350 SLSIATA plez Jad BATPY Jlo il 5l 5 (oo 8 5B 5 53150
5 55 R s)l58la s Lo ;o MIAST (515800 55 a5l e8Il 335150 sl 5 351 el godld

el 0 o0l (¥ 1 F) o (San

oy g bl
S5 (guy o yesiin 55 3l ady ) S92 g ol el oY caalllas Sloj 0,9 (4953 olisS 4 az i
OIS ) Jsuz o ool s & gl 005 5y QI (g S5 ar bgaye S 1L
i Ll oo o Lo e soles 45 el o 51 Sl KPSS (35051 5 Js3 00 93] g oo
2 9ly o) 92 pue 5l (S (g lisle cuSls Bl b asly ady; g90)] il izeen

339152 3 Gy S5 5l o2 e 1y 5l Ol om el iy el sl 550 (gl e

.Qj&i
WHEA-0 0,95 gl b piso oLl Gao)l @l ) Jeuer
. . b a3 ool 4a8y
59yl =S5 g0 KPSS (3051 )
(ADF) e o
¥ oatdnle Slaae Sl o rc]a‘.; 5o ‘c]a‘.,)s
—V/R05°® VY N —fFYEer \ gl e3g3l sl )
-5In31°° ¥ -] AR¥ YIAYA® ) s aog 33155, 4,
~OIYAS® \YYAG2 Aeyeq Y/vEEeE X ol by S5 05,
RWRISS \YVAG3 SNY YIOFYe ¥ iyl 35 A

N R R N I G VOB PSPV JE I S B glaazdly sl


https://dorl.net/dor/20.1001.1.17356768.1398.19.3.3.1
https://ecor.modares.ac.ir/article-18-19545-en.html

[ Downloaded from ecor.modares.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.17356768.1398.19.3.3.1 ]

V00 IWAA jul = paw ojlouds — 20595 Jlw = (louly dzwgi 9wl y) (gobasdl slebdg sy aoldad

WWAF Lo oylez Jad B VYPA gl Juad lo oogamme 5 Lo puiiie 0, £y cslosls
PV Jlo (g5,5laS 25 005381051 w5 4 by je Ml ailais 515 ooliuls ;5o
T ) o5 (gt )08 T (ell s Gl b oats @dly oolinl 850 S| ol o adgl 050

85 S |y 8y 1 08game |

0393815 3,1 iy (51 ARIMA (L,0,0) Joto isao5 31 Joolo gl Y Jgo

S 309l i
“feee R - IAND fIEq. foe 5l o0 C

03933055,
“IeA VIVE RN vy SIS AR(1)
4y G b gy,elaS

MSE ! o Likelihood
¥ )lgu _ IKelinoo -
s ST o o]
Ya/vY) VA IARY VYEIAD - ~ADIEYD

Ao, ) 9,30 e Ve maw )8 (gl e vl Ay 3 Mduubpu

Sy (20055 @l & Lo sloyielly 05l & azgi b b slaiie sloaidy Sl
390 sloaddy slp (23059 @B O e cilizes (23059 @l (w5l ad salgs Azl o uite
Wil Jehee 0> 0 55 laiged (9,0 MSE g 005 Lt ol (g)logime o (Fy90 4 ks
33915 48 el 0 yial )l wiz s e 23059 @ ol sl o i el 9l (25055 &6
3o e by 45 2 Oy 55U Calpd U0 ol 5l Lol s ulol o0 s
Ol D) 2 dly e 4dBg 4 Bl L ol Koo a4y (o) sln a2 SIS LAY b
90 b izmen (b 039385l wdy &5 AVl (rndgi it I 4dBg dun (65)9liS (A 00938l
(F) Jour 3 35l &5 0 £ pitte 51 (b addg g0 5 Cobb diloj oS5 0 & 55 b addy
el 0 b3S


https://dorl.net/dor/20.1001.1.17356768.1398.19.3.3.1
https://ecor.modares.ac.ir/article-18-19545-en.html

[ Downloaded from ecor.modares.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.17356768.1398.19.3.3.1 ]

00 5B g @lug laed sl oy Juelowsll e sro0ld il iyl ol (63)9LeS A Wby (S \o#

o gell (23039 & b MIDAS (545!

alpo 3550y 3l Jolo @l Y Jguo

Pr(>[t]) toLl e slas card 1 s
N - [OYY YIEYY V/A¥S (Intercept) Taes 5l Lo e
ol FIFYY QAT AR S Trend &g,
I+ A ST <IYYA —+/VV0** | Gavgl Sa9laS al, gl adds
I+ £Y “YIY Y - /¥YY Y AN A Gavg2 5y9LES Ay pgo dily
[+-¥ -VIEAY SAR\S - IVAY=* | Gavg3 53LiS 0y pou ads
N —-/bYY -/ ¥ —/Y¥f Avol s o, ol addy
I+~ \ATE AR Sy Y Avo2 S ) pao adby
ofes \Aa’d -l %% Sy Avo3 S Ay pga Ak
8% V/avy NR\s AV FER1 3ol E 5 S, Jsl aid
IINZN - IYY -jag- “I$eA FER2 5 E by pgd didy
[++¥ ~¥/A¥- -y VYR | TOTINVL | el alo j oS5 0,y Jol addy
-I¥Y- VAT NR\s —+/+2F | TOTINV2 [ ol dslo po JSi5 0l poo didy
[+-A “¥IEA /Y PIf e D OYAF-AY) (55lre it

hah=-/f8Y (+/433)

R2=-/%

Durbin-Watson=Y/Y\\

Shapiro_wilk Normality test= 1 (-/ YY)

190

R R R W R O R S S RT3 NS P g Y

oo 4dly dw 4y by e GAVY3 5 Gavg2 (Gavgl colps wad oo coslive a5 b les

4y (pizmad oal 3 cine LIS (5 lal Ll &y (3,088 idn 0533155, b, &5 iy
Syt o 5hos a5 gled gall (00035 @l 1l o gine b S (i 009381 35] A g 90
6l 20l oles 39 o alimMo 4 oboled ansl oo asliosl il 3 yaiie 30 o (g el
o,y A mhw 3 TOTINVZ 3 FER2 1 55 )50 ad cnmopmedy yuitie 90 4 bogyye
5 Sy a8 AYAF-AY Sloj abolie (gl 45 sl (g3lme paiio D ke iuus lo e

a8 o Ll jae oS daley

3 (s 2 Lol sl oy B R? st 0 25 lagSl 53 Ygomo a2 51
CoaS el 6K GV Saims peads Sy 5l Sbe a5 eays S 5ysl RE = /5 Jobes
Gl ol a4 less slaad was o lis a5 sdwliassas /A9l hADtest g3l o)Ll

oS & 4595 b i yl0,95 5 a3 ColiS 51 g s e SlS e(s Lol Ll 4y coniim i pelogs


https://dorl.net/dor/20.1001.1.17356768.1398.19.3.3.1
https://ecor.modares.ac.ir/article-18-19545-en.html

[ Downloaded from ecor.modares.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.17356768.1398.19.3.3.1 ]

\ov IWAA jul = paw ojlouds — 20595 Jlw = (louly dzwgi 9wl y) (gobasdl slebdg sy aoldad

Shls oS S Moz oSy = 9,mls oo Jbey Gsesl 5 Gty = e seil ool

518595 5 Jlo 5 @98 5l g 0098 by (o

J9az & yg0ds 0,90 50 ;0 MIDAS g, 5l eolainl b ool s i oy 75 polie 1 Lo i

aSil o 4w MIDAS (663Ul sl S35 da Lo o] 10 oo Bama jlode 4 oo s i polie

o Sl onS e B 50 Ty 0l 5 p P Jelse ST uiie aBdS Wi, egdle
Sglite o ply b (oS 5 slaosls Jold o8l g wlly oo 11095 5 oo 5l golaidl sl oo

D g (Gt B3 Shal3il el oS

S5l ity 05938 (30351 Wl y oul S iy p Ol 9 (219 polde Y Jou

ARIMA (1,0,0) g55J! MIDAS (g5SJ! sy ylaie J ™
FEYE YT DFVA yrar
151 DY DF-A yrar o
A0 ¥Y0 ¥IPYY yra¥ el
¥I¥es FIAFY oI Tz
FIV.$ AL B/ oSl
f1-AY Yo - r2r
FIPYE Y/oT) - yray
FIEED Yarr - \TAA Sligai 92
£10+0 DIYAA - yras
FIEAD I - Ve
FIFYa Y /a8y - il

ol o a4y oSl lawsgs 0ulls g jludncds polie g (6),5liS Ay #5528l polde oY) loged yo
YL Saieopesgl a8 oaiaslid a5 wib o cdd g jlwand polis [ Silled caladie byl

sl 55


https://dorl.net/dor/20.1001.1.17356768.1398.19.3.3.1
https://ecor.modares.ac.ir/article-18-19545-en.html

[ Downloaded from ecor.modares.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.17356768.1398.19.3.3.1 ]

00 5B g @lug laeed e oy Juelowsll . srodld Cdliny 1] 2l (63,9LES iy Wby (St \oA

T Aly polis ceeee ol Aiged (90 (S e

Sl lawgs' (glaignd 9y 9 (SlH5g0d (390 (S «(xBlg polie Y Hloged

aglie ol 00l 555 (F) Jsoz 0 85 s b s slo o,lT 51 Lols gl Lull s

b il Uas Slas o uSloo b MIDAS (5301 a5 ool o1 ,Sily MSE o] bl 53 ba g, ol

eSle il oo MSE )Wz jsims :Silie J3las sl s ARIMA (o531 L alie 4o o+ VAA

RMSE 5 ARIMA (555l 1o 5 «/VAY s MIDAS (653l ],y RMSE) s ay, jsime

sl 258 g0 Sl gin e G55 (S Glsea MIDAS (6580 ol by ol +1R3Y il

S el gl 5 0091 Slaie o ,2aS clls MIDAS (655l clyy simtsioes 235 sloo,le]
...mo‘_,’_a

ARIMA § MIDAS (s jbs ) simtions B gyl F Jgu

ARIMA (1,0,0) MIDAS m

MAPE MAE RMSE MSE MAPE MAE RMSE MSE

ALY \/-FY /- FY \/-AY ARIA VAYY VAYY V/YAY \yay

<IYY- \IVES VIYED V/OOY <[+ FA At DAt 2N \vay

+/-q¥ </fYY </FYD AR LIARIA < /fay AR YY <IYYY \Ya¥

ARR VIYOY VIYOY NS <IYYA VIYEY VIYEY V/OFF AR

<YAY -/a49¥ /24y V/-49 ANAS < [YAY <IYAY <IYAA Ok

5o gloazil sl


https://dorl.net/dor/20.1001.1.17356768.1398.19.3.3.1
https://ecor.modares.ac.ir/article-18-19545-en.html

[ Downloaded from ecor.modares.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.17356768.1398.19.3.3.1 ]

V04 IWAA jul = paw ojlouds — 20595 Jlw = (louly dzwgi 9wl y) (gobasdl slebdg sy aoldad

Wwoleduiny 9 (525 4t
ol e b b cuils ol 5y Lo g3yslaS 00938l (35,1 0dy Vb Comtl azyo & az g
Sy (5 5 Sosls (3lwgSl (o9, 5l xS0t b il e (nl (S i 4 (ool
00938l o3yl a5 St 8l oSl il 4Bl Ol ulae 4 aS Sgliie Silev b Sl
2wy i lp 5 WS 05l g el VYVE Lo Coli slacd 4 (s,5lS i
oxe had g Vo sloplys 5l (oS5 b (b slopiie I ) slaST (asu o933l b3
syl sl slore Lol 515 08 anslio ARIMA (6551 51 ol gl b s st s 2965 o
25l oo ARIMA Joe 51 6 5L i <85 lyls MIDAS 66301 s i

sl 4215 e oLzl 0y ) e i el ] ALEAS 4B A ) (53,5LES i 0,
2 5laly angs (B 5o (65 0laS i cgalatll anug slaasly ;o 1398 o0 Sleiiny (ol ple
ot 5> MIDAS Sl 5155 S 5 sloosls s8Il 29y a5 bl jl0gd 4285 L
Olyaaliy & @l (nl & azg b owojls 6V Cds o5)0laS s 039380l w,
Slagis; nlo LS )0 53 MIDAS (598Ul 5l a8 255 o0 slgiuiay «pol (Vghe 5 IS sl
Oeized g (gl Slacusliw Jlosl b Wi oo 2dgd Grizmen a8 ooliitul (dn iy Jgene
STy ipsbeS ady SRl og5,5leS YIS plFans jolo 5 pBasS a5l i coles
wgd ol Gl carse (> 5 wled

Ol 03938l ()l wBy 5 p s pglaS S AlBL Sl ale e JSi5 Sl 4 axg b
53915 250 5o aula e bl 5 (5w 55 3590 Sl s oasli L g 0l pite 8B 2w
a2lge (2 BB 2ol L diley (205l £ 5 (i (59ld 9 Cu e ;0 ax gl BB s pae
5 Jlo ool 0> 5l )l SLSS 4 b (i anwgi sl sl o ol pls el oo 5
Flos 5,585 (So 055 Jllos 5 oo & bgrye Bl (s p5kd 5 8IS olai g 35 arlo

9d lofag 4z g8 (s Sylad 5 )k 4 by


https://dorl.net/dor/20.1001.1.17356768.1398.19.3.3.1
https://ecor.modares.ac.ir/article-18-19545-en.html

[ Downloaded from ecor.modares.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.17356768.1398.19.3.3.1 ]

00 5B g @lug laed sl oy Juelowsll e sro0ld il iyl ol (63)9LeS A Wby (S \Fe

RS PR &L

b o5 5 slosls 65811 Sloj slags yw (63,15 (zmolaidl (VYAF) o S 395 5 0 ol
ple o8 ol jlacsl . oglaie yilgs

il o o balizes slaosls Jolis Sgews 55 SlagSl (6 5 )5 (VYAT) ) oo 50 1
olaisl 4,5 (OLS p5 e a8l puess ARDL o)) oyl ol posS lo g i3] (i 9
AYASVEA Y ol YA alx ocsf,slif densi 5

S g,y aslie) ol pl (65,5l (isw oy F5 Sa e (OYR ) L elagl> gm0 50,2 4 &)1
M=V ol B Al g, aliS olaid] (o prin Lz g 0 uiie ST

OlRl 65,glaST idu 50 oy £ 9 M) E5 Femite ((TAD) o bl 5 T s dsele
AAY-YVO Y o s o golatd] Sliixr

Jol ol (ol Sim b ol Lol cags als .azb i  oxiwdlaidl (VYAY) & o5 g

S5 5 oS 3l ool b oMe cod (55,50 ad J1LOYAF) ) pwdia 9.3 (soloo
ity - cole dolilas (OLS 5 o alpeess ARDL jig) Lalise sloosls U
NFANF 10 0,leds F 0,90 (olu/ s, 5 solazd] Slelllas

5 solamdl il sla isu 03938l 53, ;b .OFAF) o (bl 5 -« olosbo ts ¢ dcame
O doliiagsy . o5l slaosls jl oolaiwl b anwgs oylez asliy o lalul golazdl ui,

Yeoojlads Ve Jlo i(irg - cole)
L 6"‘5}" LsLmaa\o szf.” SaS Q‘).‘s.‘ Ls.)La.').é‘ RW) g (\Yay) £ &l 9-p ‘W)Sy
b VONVE o )lets o 0,90 o iy g oty (g ilwgSH g Olazs] dolilas oglize Slgs
Alper, C. E.; Fendoglu, S., and Saltoglu, B. (2008). Forecasting stock market
volatilities using MIDAS regressions: An application to the emerging markets.
MPRA Paper 7460, University Library of Munich, Germany.
Bai, J.; Ghysels, E. and Wright, J. H. (2013). State space models and MIDAS
regressions. Econometric Reviews, 32(7): 779-813.

Bessec, M., and Bouabdallah, O. (2012). Forecasting GDP over the business cycle
in a multi- frequency and data- rich environment. Oxford Bulletin of
Economics and Statistics, 77(3): 360-384.

Clements, M. P. and Galvdo, A. B. (2008). Macroeconomic forecasting with
mixed-frequency data: Forecasting output growth in the United States. Journal
of Business and Economic Statistics, 26(4): 546-554.

Foroni, C.; Marcellino, M. and Schumacher, C. (2015). Unrestricted mixed data
sampling (MIDAS): MIDAS regressions with unrestricted lag polynomials.


https://dorl.net/dor/20.1001.1.17356768.1398.19.3.3.1
https://ecor.modares.ac.ir/article-18-19545-en.html

[ Downloaded from ecor.modares.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.17356768.1398.19.3.3.1 ]

VA IWAA jul = paw ojlouds — 20595 Jlw = (louly dzwgi 9wl y) (gobasdl slebdg sy aoldad

Journal of the Royal Statistical Society: Series A (Statistics in Society), 178(1):
57-82.

Ghysels, E. and Ozkan, N. (2015). Real-time forecasting of the US federal
government budget: A simple mixed frequency data regression approach.
International Journal of Forecasting, 31(4): 1009-20.

Ghysels, E. and Sinko, A. and Valkanov, R., (2006) Midas Regressions: Further Results
and New Directions. Available at SSRN: https://ssr.com/abstract=885683 or
http://dx.doi.org/10.2139/ssrm.885683

Ghysels, E.; Santa-Clara, P. and Valkanov, R. (2004). The MIDAS touch: Mixed
data sampling regression models. UCLA: Finance. Retrieved from
https://escholarship.org/uc/item/9mf223rs

Jam, F. A., and Mehmood, S. (2013). Time series model to forecast area of
mangoes from Pakistan: An application of univariate ARIMA model.
Academy of Contemporary Research Journal, 11 (I): 10-15.

Johnston, B. F., and Mellor, J. W. (1961). The role of agriculture in economic
development. The American Economic Review, 51(4): 566-593.

Lanne, M.; Nyberg, H., and Saarinen, E. (2011). Forecasting US macroeconomic
and financial time series with non-causal and causal AR models: a comparison.
MPRA Paper 30254, University Library of Munich, Germany.

Lundin, J., and Toom, T. (2014). Forecasting U.S. unemployment rate a MIDAS
approach with initial claims as leading indicator. MPRA Paper No. 7460,
posted 6. March 2008 -07-15.


https://dorl.net/dor/20.1001.1.17356768.1398.19.3.3.1
https://ecor.modares.ac.ir/article-18-19545-en.html
http://www.tcpdf.org

