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2. Backward and forward linkages
3. Hypothetical Extraction Method
4. Wassily Leontief
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1. Leontief Demand Side Model
2. Direct backward linkage
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1. Direct & indirect backward linkage
2. Ghosh Supply Side Model
3. Direct forward linkage
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XOG$ = 300360.948870036 - 207.721107800111*OIL + 1174.39104623744*POIL +
30374.0378581422*D8890 + @MIDAS(MONTHLY\SANCC( - 8),40,ALMON,@FILL( -
21119.7731306,1022.6323468),2,2,"1338 1404")

LOG(CO) = 1.44932110734834 + 0.885001240067215*LOG(YD) -
0.0332622734769824*(LOG(EF) - LOG(E)) - 0.863522423887138*AGE5064 +
0.107144629494455*D6970 - 0.0907754017761575*D7475 - 0.0605331692261952*D89 +
@MIDAS(MONTHLY\R( - 3),13, ALMON,@FILL( - 0.0130413895281,0.00617277650922,
- 0.000486725441542),3,2,"1338 1404")

LOG(IP) = -3.01086026738713 + 0.55779668770395*LOG(GDPF) +
0.666747712772735*LOG(UK/UK( - 1)) + 0.440612784620374*LOG(IP( - 1)) +
0.200952311284756*LOG(MKG$/PPIUS*100) - 0.14529804160534*LOG(UC) -
0.280626768027681*D69 - 0.274925156833024*D7273 - 0.234460173239175*D9596

LOG(IG) = 0.880272682479071 + 0.166563168735225*(LOG(TTJ) - LOG(PIG)) +
0.13781407735369*(LOG(GORJ) - LOG(PIG)) + 0.636479674460995*LOG(1G( - 1)) -
0.537169987724279*D58 - 0.396990708781398*D67 - 0.380618043922348*D91

LOG(G) = 0.659136671068558 + 0.875276943590692*LOG(G( - 1)) +
0.0882596210095178*(LOG(GORJ) - LOG(PGDP)) + 0.0654225706755273*(LOG(TTJ) -
LOG(PGDP)) - 0.0726090517045069*(LOG(GORJ( - 1)) - LOG(PGDP( - 1))) +
0.192987994746931*D5355 + 0.139080474590297*D79 - 0.0795777706976218*D8991

LOG(XS$/PPIUS) = -23.3921376173064 + 1.71073378885817*LOG(GDPF) +
0.23987513339441*LOG(XS$( - 1)/PPIUS( - 1)) + 0.472242116486331*D68 +
0.671965630844894*D8082 + @MIDAS(MONTHLY\LOG(SANCC( -
7)),48,ALMON,@FILL(0.021993900806, - 0.00085717373415),2,2,"1338 1404")

LOG(XNO$) = -12.5465296590495 + 0.987960778732334*LOG(GDPF) +
0.417411914380768*LOG(EX/EX( - 1)) + 0.721784086517186*LOG(XNOS$( - 1)) +
@MIDAS(MONTHLY\LOG(SANCC( - 4)),40,ALMON,@FILL( -
0.0289188565391,0.00140988573773),2,2,"1338 1404")

LOG(MCGS$) = -15.4361489204704 + 1.39235060115134*LOG(GDPF) -
0.501474350715056*LOG(EM) - 0.379096335702064*(LOG(TMJ) - LOG(MJ)) +
0.367064737683912*LOG(MCGS$( - 1)) + 0.336295805178058*LOG(EM( - 1)) -
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@MIDAS(MONTHLY\LOG(SANCC( - 4)),36, ALMON,@FILL( -
0.0245188767484,0.00121475860622),2,2,"1338 1404")
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1.67182910893423*LOG(GDPF) + 0.344105338968127*LOG(MKG$( - 1)) -
0.615274591460404*D7374 + 0.401269213227643*D8082 +
@MIDAS(MONTHLY\LOG(SANCC( - 13)),60,ALMON,@FILL( -
0.0185863774843,0.000581740622751),2,2,"1338 1404")

LOG(MS$) = -2.46554999230659 + 0.235055698476162*LOG(X$) +
0.314780483843935*LOG(MKG$) + 0.681074941468181*LOG(MSS$( - 1)) +
0.741056940631551*D68 + 0.462273786789643*D81 +
@MIDAS(MONTHLY\LOG(SANCC),15, ALMON,@FILL( -
0.0541119421293,0.00644710443032),2,2,"1338 1404")

FDI$N = -610.034256784999 + 0.736823493968143*FDI$N( - 1) +
0.00148187104786002*IP + 2750.89212597559*D81 + 2320.70553003924*D95 +
@MIDAS(MONTHLY\SANCC( - 4),44, ALMON,@FILL(975.527223638, -
130.528573448,2.91419381546),3,2,"1338 1404")

KABSNFDI = -1031.85463089952 - 0.398137955484458*XG$ +
0.515034497392559*MG$ - 10648.5630299942*D89 + 15408.174781977*D9394 +
@MIDAS(MONTHLY\SANCC,28 ALMON,@FILL(4028.52141671, -
302.924612785),2,2,"1338 1404")

LOG(TDJ) = -1.89312142439055 + 0.496804447787019*LOG(GDPJ) +
0.0901402268692247*L OG(GORJ( - 1)) + 0.437181060573475*LOG(TDJ( - 1))

LOG(T1J) = 0.460899771500471 + 0.281815358313584*LOG(COJ) +
0.31526229058591*L OG(M$) - 0.285742972683325*LOG(MS( - 1)) -
0.00715282060411982*P0 + 0.714692015940322*LOG(TIJ( - 1)) -
0.377567515712321*D58 - 0.272816381008721*D6467 - 0.312324936292583*D77

LOG(TMJ) = -1.7153540184118 + 0.506032091858963*LOG(M$) +
0.43205636745823*LOG(GDPJ) - 0.00980527671797713*P0 +
0.518620695610908*LOG(TMJ( - 1)) - 0.448598965613098*LOG(M$( - 1)) -
0.357424288857872*D6467

LOG(GORJ) = -1.07899792542829 + 0.187034261319792*LOG(XOGS$) +
0.164596352452234*LOG(EF) + 0.803577586614422*LOG(GORJ( - 1)) -
1.30113576068289*D65

LOG(GDPF) = -0.943380183020261 + 0.331252387768818*LOG(L) +
1.32128041377789*LOG(K) + 0.6280974660763*LOG(UK) - 0.668616997800072*LOG(K(
- 1)) + 0.0604394282903724*D85 + 0.0470983978535844*D8688

UK =-0.20510513790996 + 0.190605715325192*AD/AD( - 1) +
0.135062200659427*BCJ/BCJ( - 1) + 0.803887096983556*UK( - 1) + 2.59315870149951e-
06*MKGS$ - 0.0836121730876845*D67 + 0.0728861757961691*D95

LOG(EF) = 4.89663314195106 + 0.213455480415728*LOG(M2J/GDPF) +
0.753819797272115*LOG(EF( - 1)) - 0.224789046159948*LOG(X0G$) +
0.713685174029504*LOG(PGDP/PGDP( - 1)) - 0.22611513827232*D67 +
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0.39234217210193*D91 + @MIDAS(MONTHLY\LOG(SANCC( -
4)),44, ALMON,@FILL(0.0389658846576, - 0.00367233459852,6.55089368994E-
05),3,2,"1338 1404")

LOG(W) - LOG(PGDP) = -0.519343514025347 + 0.0731183982399734*(LOG(TDJ) -
LOG(PGDP)) + 0.0880088882299648*(LOG(WMIN) - LOG(PGDP)) +
0.743611770510346*(LOG(W( - 1)) - LOG(PGDP( - 1))) - 0.00382727553912679*P0 +
0.0982236682822026*LOG(GDPF/L) - 0.547032636500962*D53 -
0.152679400949496*D84 - 0.130247019076134*D90

LOG(L) = 16.0283306236136 + 0.0798990438120404*LOG(GDPF) -
0.0354508280306733*LOG(WMIN/PGDP) - 0.133524507164726*LOG(UC) +
0.133874731085652*LOG(PM) - 0.118974280771995*LOG(L( - 1)/K( - 1)) -
0.11827204146158*D9092 - 0.168612765296701*D9395 - 0.157518994511702*D96

LPR =0.00318181492677104 + 1.97776347757524e-05*W/PGDP + 2.76571053956683e-
09*YD( - 1) + 0.961796547885803*LPR( - 1) + 0.0138263306805478*D55 +
0.00776887503189456*D8485 - 0.0222901640031835*D90 - 0.0117816045933348*D93

LOG(CC) = -2.17544088235763 + 0.229877106525701*LOG(CO) +
0.0540409635941239*(LOG(NOTE) - LOG(PGDP)) + 0.853621648118018*LOG(CC( - 1))
+0.705818191417834*D57 + 0.387151705322066*D87 - 0.16490400674459*D9294

EXERJ =-1132.52541726251 + 1.03390103215648*EXERJ( - 1) -
70310.4101517531*D93 + @MIDAS(QUARTERLY\BETA( - 7),23, ALMON,@FILL( -
1764.5929385,201.531997098),2,2,"1338 1404")

LOG(MU) =-0.652130939492184 - 0.353222863339669*LOG(ALFA) -
0.104506494466626*LOG(GAMA) + @MIDAS(QUARTERLY\LOG(BETA( -
2)),5,ALMON,@FILL( - 0.349027815243,0.0883195732511),2,2,"1338 1404")

LOG(PGDP) = -1.92061137515838 + 0.604384224783908*LOG(M2J/M2J( - 1)) +
0.138536977849948*LOG(PM) - 0.338226484981842*LOG(1 + INV/GDPF) +
0.782133165706487*LOG(PGDP( - 1)) + 0.41596151382773*LOG(PPIUS) -
0.160533342043497*D9496


https://dorl.net/dor/20.1001.1.22286454.1400.11.44.3.7
https://jemr.khu.ac.ir/article-1-2092-fa.html

[ Downloaded from jemr.khu.ac.ir on 2022-02-09 ]

[ DOR: 20.1001.1.22286454.1400.11.44.3.7 ]

1400 bl B4 o slod /SoLaBl (&3l oo Sludios ode dolidad ™ 184

991 Hlie! it .2 g

U Theil = +,+31 RMSPE = 6.2 | | U Theil = +,+ ¥ RMSPE = ¥,AY

U Theil =+ 7 RMSPE =186 ‘ [ U Theil =« Yo RMSPE = 2.46
U Theil = .11 RMSPE =10.8 ] | U Theil = - RMSPE = 26
U Theil = - RMSPE = 9,68 | | U Theil = +,+ A RMSPE = 11,36



https://dorl.net/dor/20.1001.1.22286454.1400.11.44.3.7
https://jemr.khu.ac.ir/article-1-2092-fa.html

[ Downloaded from jemr.khu.ac.ir on 2022-02-09 ]

[ DOR: 20.1001.1.22286454.1400.11.44.3.7 ]

185 ™ o pf olaidl 5 ouibiws 69,5 929 Egud 1 gy

U Theil=+,¥ RMSPE =5.9 U Theil=+,+4 RMSPE =8.35
U Theil = +,) RMSPE = 25.36 ‘ l U Theil =+, RMSPE =17,35
U Theil = +,:28 RMSPE =8.6 | | U Theil = +,¥ RMSPE =9.1
UTheil=+,¥ RMSPE =1648 | | U Theil = +,+v7 RMSPE =1242



https://dorl.net/dor/20.1001.1.22286454.1400.11.44.3.7
https://jemr.khu.ac.ir/article-1-2092-fa.html

[ Downloaded from jemr.khu.ac.ir on 2022-02-09 ]

[ DOR: 20.1001.1.22286454.1400.11.44.3.7 ]

1400 bl B4 o slod / SoLaBl (&3l oo Sluios ode 4olidad ™ 186

U Theil = +.- 7Y RMSPE =7,Y# | | U Theil = -1 RMSPE =),8A
U Theil = «, T8 RMSPE = ¥, ”TTheiI: . RMSPE = 6.8
U Theil = .4 RMSPE = 5.64 J ’ UTheil = +-2 RMSPE = 3.1
U Theil = +..7 RMSPE = ¥,¥2 | | U Theil = )Y RMSPE = 1¥,Y7



https://dorl.net/dor/20.1001.1.22286454.1400.11.44.3.7
https://jemr.khu.ac.ir/article-1-2092-fa.html

[ Downloaded from jemr.khu.ac.ir on 2022-02-09 ]

[ DOR: 20.1001.1.22286454.1400.11.44.3.7 ]

187 ™ O pt olaidl U5 ol 69,5 99 Egud 1 gy

T a1y x5 pU
1390 Jlo ol oz 4 Sleds 5 WYS S clols by s, AD
JL14610 Cones 4 AGE1014
I 206V Comar s 4 Lo 64 1650 Comar = - AGE5064
SN laes i 4 ol s 3 5 Sn 5 Sl S S ALFA
ol Saiad 4 55 0 L ls ol ple el Jus 3 ks ARCBNJ
Glacd e 9 1 S 6oleel Slas go 5 L ENgesd oilo
dby sslhs BCJ
3
Sl S BETA
Gl laiad @ 55 0 el 4 LeSTL o Jb 3,k BLCBJ
ol sledaad 4 lgztls 5 5l 5 BYEpRe Bp$
Solr b L 4 )l Ol 515 Yo ok CAB$
ol Cad 4 65 0 SO (ol sl (s 53 e BYERpnw CBBP$
oali b g odd fdad ol s 53 oS S 5 Sl
B BERIN cC
1390 Jlo ol sl Cand &5 g gomst 3 e T Jby 3Lk CcO
Golr b gl b 4 (oo a (s e Juy bl coJ
0N ES Jdbs E
BRI BEIN dus EF
Sl S ) e du, EM
S13ls Ssn Gk 55 5 Ju, EME
Slobe Syl g5 Jus EX
Snle pae =0l E 5 du, EXE
Golr s Caad b STL ST 5 Jbs askhs EXERJ
Sl et 4 o Jallsl e o LT Slalatd Jus ol ERR



https://dorl.net/dor/20.1001.1.22286454.1400.11.44.3.7
https://jemr.khu.ac.ir/article-1-2092-fa.html

[ Downloaded from jemr.khu.ac.ir on 2022-02-09 ]

[ DOR: 20.1001.1.22286454.1400.11.44.3.7 ]

1400 bl B4 o slod [ GoLaBl (& 3bo oo Slaudios ode 4olidad ™ 188

T» w19 S
Gl laias 4 65 0 S b laslls Lalls B'SESIRW FACBNJ
ol Sl 4 )b s (sla (51 4l alls N5 0 gk FDI$N
S5 o ESSL ol sla ols 53 i 5 lesls 5l s ol
Y3 05k FUNDS$
Solr glad 4
1390 Jlo b gls a0 (F (3 p2e s dby sslhs G
SSSL e 03 e 4 b &L ST b3 s o GAMA
1390 Jlw o (sls Cnd 4 515k s Cad 4 s (AL A5 | JL bk GDP
1390 Jlo b slo b Jolse (slo Cad o s (A5 | JL bk GDPF
Sl sle Cad 4 L sl S s Ll L S 5 BRSNS GDPJ
GOl gl St 4 i Slinte 5 8 g bl ol S g aTys | L, s Lke GORJ
1390 Jlw o sls Cad i [l b b e JSCS Jbs 2,k I
1390 Jlo b slo cnd & (s i (AL bl S5 | Ly 2l IG
1390 Jlo b ola a0 5Ll (3 2 30 53 s Jby 2skke INV
1390 Jo i lacad & o s i3m (Al ol il S5 | L) 5 )bk IP
b leed 4wl (63 2 0 BRI K
ol b St 4 ale e Ol 5l PR ERpnw KAB$
4 (b e Sl (1S e slimal 4 e Sl 515
BREWPAN KABS$NFDI
ol sla Cad
Jlesl s Jey L
S5 G al e JS A LF
S5 a8 S sl £ o) LPR
1390 Jlo ol sls cnd 4 Slads g YIS sl Ju, 55Uk M
Sleds 5 YIS Sls iy By FYepnw M$
Gl sl a4y Sy Jbs 5 kbe M2J
Solr gl i g4l dby sl MBJ



https://dorl.net/dor/20.1001.1.22286454.1400.11.44.3.7
https://jemr.khu.ac.ir/article-1-2092-fa.html

[ Downloaded from jemr.khu.ac.ir on 2022-02-09 ]

[ DOR: 20.1001.1.22286454.1400.11.44.3.7 ]

189 ™ ool pf Slaidl 5 ouibins 3 695 9929 Egud 1 gy

Tr “>(3 ¥ pU
e SN sl BYERpne MCG$
YIS sl Y5 0 sk MG$
abauly AV Sl gyl By FYepnw MIGS$
Sleds 5 LY Sls iy By FYepnw MJ
Glale o VS s s SYs O see MKG$
Sleds Slsyly By FYepnw MS$
S Pt MU
2358 Carex IS A5 O sekee N
o5 53 Sl 5 5 Jus NOTE
SE] L) PO
Gad Gble 53 b rae Sleus 5 WYE gl et ls (1390=100) PCI
SiA e du, PE
S Sl b Cad s sl (1390-100) PGDP
55 i sl e LY b e e ls (1390-100) PIG
o e i Sl WY Cd e e s (1390-100) PIP
Sl bV Cd e asls (13%0-1) PM
KT oot VLT oS A 5 S e sl (2005=1) PPIUS
Sholo YK Cud ses e ls (1390=1) PX
SO e kil (lmos o 3 g - Lo R
b w8 55 (SOb 0gas (Gl 35 50) 3 g 5 )3 RZ
Ol e o s e Ao s SANC
b lgmad a byl il 4 L gs (o ls 5 sla L BIBEBIN SUBJ
Solr sla a3 4 VK 515 oY O sk TB$
S o o5 p ol g 5 Ao ys TCT
©obr b L 4 it DU Jby 2,k TDJ



https://dorl.net/dor/20.1001.1.22286454.1400.11.44.3.7
https://jemr.khu.ac.ir/article-1-2092-fa.html

[ Downloaded from jemr.khu.ac.ir on 2022-02-09 ]

[ DOR: 20.1001.1.22286454.1400.11.44.3.7 ]

1400 O3l B4 o slod [ SoLaBl (&3l oo Sludios ke dolidad ™ 190

T» w19 S
SOl e Cd 4 it 2 DU SISESIEN T
1390 Ul b (slgmed 0 puitin b DU alls dby 3 ke TIN
Gl le Cad 4 Dla)ls UL BIBEBIN T™J
ol s Cad 4 SUL slaaT)s Jus ol TT
0L sl S U
b jloslinul Cad - uc
Sy gl bl eslil & 5 ST UK
G 5 Aoy UR
b sl 458 5 S S ea g3l 35! Jbs 3 ke VO
xino 555 ol S OIS, Gaam 5 350 et le (1390=100) W
5jetws Jills o ls du WMIN
1390 Jlo ol sls cnd 4 Sleds 5 YIS ol sl Ju 55Ul X
Slds 5 LYE ol yslo 2¥5 0 5ke X$
WY olslo BY WP XG$
g Dyl PR RPN XNO$
Oleds 5 e Dyole Y5 0 5ke XNOS$
5€ s s Slysle Y3 0 sdee XOG$
ol e S 458 5 i ol slo dby aslhe XO0GJ
Sleds il sl SY O sds XS$
St Sl ysle Galls Y5 0l XSN$
ol leed 4 Dl 5 (L e Dl psle dby 2)kke XNOSJ
1390 Jlo b (slgmad 4 o eT s BIEESINW Y
1390 Jlo b (gls a4 o a5 BB T dbysslhs YD



https://dorl.net/dor/20.1001.1.22286454.1400.11.44.3.7
https://jemr.khu.ac.ir/article-1-2092-fa.html

[ Downloaded from jemr.khu.ac.ir on 2022-02-09 ]

[ DOR: 20.1001.1.22286454.1400.11.44.3.7 ]

Investigating the Effect of Coronavirus Outbreak
on lran’s Gross Output

Javad Taherpoor?, Hojjatollah Mirzaei?, Habib Soheili Ahmadi®, Fatemeh Rajabi*
Received:2021/06/16  Accepted: 2021/11/16

Abstract

Many governments face a trade-off between health and economy during the
coronavirus pandemic. Social distancing and lockdown caused decline in
gross domestic product of coronavirus affected countries. In this study, by
using the input-output table of 2011, the hypothetical extraction method is
used to extract 10 selected economic activities hypothetically from economic
system and examine the direct and indirect effect of this extraction on Iran’s
gross output. Results show that extraction of passenger transport, aviculture
and clothing sectors result in the greatest reductions in gross domestic
product. Furthermore, extraction of accommodation services, travel agency
and tour operator activities and foodservice industry as representative of the
tourism sector is able to reduce total output by almost one percent.
Considering these ten selected sectors, 6.5 percent of Iran’s total economic
output would be impacted by coronavirus outbreak.

Keywords: Total Output, Hypothetical Extraction Method, Novel
Coronavirus, Input-Output Table, Epidemic.
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