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Abstract

The problem of the current research is the estimation of the matrix of national inter-sector
capital coefficients. This matrix is an important parameter of the economic structure and the
main axis of dynamic input-output tables and a very efficient way for economic forecasting.
The purpose of this article is to estimate the investment required to achieve the goals of
the sixth five-year plan of economic development with the help of the matrix of national
capital coefficients. For this purpose, an effort is made to solve the problem of not aligning
the dynamic input-output table, which has been neglected in other researchers conducted in
the country, and the results in two cases of the proposed approach of this article with other
methods used in other researchers conducted in the country for 2015 to be compared. The
statistical population in this research is the entire economy of Iran and economic sectors
are considered, according to the Central Bank’s capital balance information, including
agriculture, oil and gas, mining, industry, water and electricity and gas, construction,
transportation, communications, Real estate and other services. The results show that
the linear normalization of the initial capital matrix reduces the capital coefficients, and
the required investment for most sectors will be estimated higher than in the case of no
normalization.
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1. Introduction

The problem of the present research is the result of not paying attention to the national
dynamic input-output and the applications of the matrix of inter-sector capital

coefficients. The matrix of capital coefficients shows the capital exchanges between the
capital-demanding and capital-supplying sectors. This matrix is used in predicting
important economic variables and in some economic growth patterns and it is also
considered as an efficient tool for economic planning. On the other hand, this matrix is
also used to predict the fixed capital required to achieve a certain level of product. Many
researchers conducted in Iran have focused on the national static data collection approach.
The main reason why researchers do not pay attention to the dynamic approach is the
absence of the national capital matrix and the absence of the inventory matrix of some
economic sectors. Of course, people such as Banoui (2005), Bezazan (2002), Asiai (2010)
and Nouri (2010) have paid attention to the applications of national dynamic input-output
tables and capital coefficients matrix with statistical considerations. In general, the
following goals have been considered in this category of research:

- Determining the national capital matrix

- Checking the maximum growth rate for all economic sectors and checking balanced
and unbalanced growth

- Investigating the amount of investment required to achieve the target economic
growth

- Examining structural changes or technological changes in the form of investigating
investment and its effect on sector production (Nouri, 2013: 30-32).

In the current research, an attempt has been made to extract the dynamic input-output
table (2015) from the static input-output table (2015) by estimating the national capital
matrix with the help of available data. It has also been tried to solve one of the
inadequacies in the estimation of the capital matrix in Nouri's thesis (2013). In this case,
the problem of non-matching of the capital matrix column sums with the capital
formation column of the static output will disappear and the table will be balanced
without the need for residuals. Finally, by going through the above steps with the help of
the matrix of calculated capital ratios, the amount of investment required to achieve the
goals of the sixth economic development program will be estimated with the help of the
GBX matrix for 2015 and the results will be compared in normalized and non-normalized
states. . Matrix G indicates the target economic growth rate in the economic development
plan, matrix B indicates the matrix of estimated capital coefficients and matrix X also
indicates the expected output of the sector in the sixth economic development plan.
Therefore, with the help of the estimated matrix, the amount of investment realized for
each year will be determined and it will be possible to check the economic growth.
According to the applications of dynamic input-output, the current research seeks to
answer the following questions:

- What is the matrix of capital ratios? What effect has line normalization had on the
amount of capital ratios in 2015?

- What was the amount of investment needed to realize the growth emphasized in the
sixth development plan for economic sectors in two normalized and non-normalized
states in 20157

- In which of the economic sectors has there been a need for more investment? How is
the comparison of normalized and non-normalized results for the year 2015?
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2. Materials and Methods

To estimate the investment required to achieve the goals of the sixth development plan, it
is necessary to estimate the national capital matrix. For this purpose, the data of the net
capital balance of 2015, the two departments supplying machinery and equipment, the

building reported by the Central Bank of the Islamic Republic of Iran have been used.
These data have been used to estimate the fixed capital matrix. The 10 economic sectors
in this report include agriculture, oil and gas, mining, industry, water and electricity and
gas, construction, transportation, communication, real estate, and other services; which
are numbered from 1 to 10. On the other hand, the inventory information of the two
sectors of industry and agriculture, Iran Statistics Center for the year 2015 has been used.
To distribute the inventory of the two sectors of industry and agriculture, the
normalization of the technology coefficients column of the table of static input-output is
used. To extract the inventory value of the warehouse at the beginning and end of the year
of the industrial sector, the statistical results of the industrial workshops of ten workers
and more will be used. This amount includes manufactured goods, goods that are sold
unchanged, goods in process and primary raw materials. The statistical information of the
stock of the agricultural sector is also extracted from the data of the Iranian Statistics
Center. The inventory unit of the agricultural sector is tons, which must be written in
terms of monetary units, to be compatible with other elements and divisions of the matrix
of technical coefficients. Therefore, the amount of inventory of this department will be
multiplied by their corresponding prices in the price index of consumer goods. The
information of this section is also extracted from the central bank. Finally, by merging the
two matrixes of inventory and fixed capital, the initial integrated matrix is estimated; this
matrix is considered a symbol of the initial capital formation matrix. The estimated
integration matrix was normalized by row and the matrix of capital formation coefficients
was estimated, and then the matrix of capital formation coefficients was multiplied by the
value of capital formation of the data part of the national statistics (2015). After
estimating the national capital matrix, the estimation of net final demand from capital
formation and inventory is done. In the next step, matrix G will be extracted as a diagonal
matrix from the information of the sixth five-year law of development (1396-1400).
According to the report of the law of the sixth development plan, the growth rates of ten
sectors of agriculture, oil and gas, mining, industry, water and electricity and gas,
construction, transportation, communication, real estate and other services are 8%, 7%,
8% respectively. 8%, 9.3%, 9%, 7.5%, 8.3%, 19.4%, 0% and 5.8% are determined. At the
end, the amount of investment required to achieve the goals of the sixth development plan
will be estimated with the help of calculating the GBX matrix for 2015. As mentioned;
Matrix G indicates the target economic growth rate in the economic development plan,
matrix B indicates the matrix of estimated capital coefficients and matrix X also indicates
the output of the sector predicted in the sixth economic development plan.

3. Data

The input —output table obtained from the national statistics of the year 2015 of Iran
Statistics Center has been used at the current price, this table has been reported as 77 x 77
activities and finally it has been integrated into a 10 x 10 table based on the ISIC 4
classification report.
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4. Discussion

According to estimates, the largest share of capital goods production is related to the
industry sector, followed by the service sector and the agricultural sector. Also, based on
the largest share of purchases of capital goods, it is also related to real estate, other
services, and water, electricity, and gas sectors. The biggest inter-sector capital
coefficient is related to the building and real estate sectors. The lower the unused
capacities are, the lower the value of the estimated coefficients will be. On the other hand,
the time gap between investment and production can also change these coefficients. If
there is no linear normalization, it can be seen that larger coefficients are estimated; But
due to the difference between the column sum of the capital matrix and the capital
formation of the static data table, practically part of the capital effects will not be seen in
the estimated matrix. Therefore, in order to align the dynamic input-output table, it is
necessary to add columnar residuals to the estimation table. Otherwise, by deducting the
estimated capital formation from the final demand in the input-output table, the amount of
final demand netted from the capital formation and the inventory of the two industry and
construction sectors will be negatively estimated. The main reason for this is that the
estimated coefficients are too large.

5. Conclusion

It is estimated with the assumption of linear normalization; the results of this table show
that we have needed to increase investment in all sectors except real estate; To achieve
the goals of the sixth development plan for 2015. If there is no line normalization,
investment should be increased only in the oil and gas, industry and construction sectors,
and there is no need to invest more in other economic sectors. Therefore, the results show
that in most sectors, the required investment in the normalized state is more than the
required investment in the non-normalized state. In the case of linear normalization, the
most required investment was related to the industry sector. Also, the construction and
agriculture sectors were in the second and third place.
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Tab. 1: National dynamic input-output table for 10 economic sectors in the present study
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Fig. 2: National net capital Stock by asset type at constant price (billion Rials) (source:
National Productivity Organization, 2020).
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Tab. 2: The share of 10 economic sectors in the total capital stock of the country at the

constant price of 2015.
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Fig. 3: The growth of the country's capital stock by economic sectors between 2016-2020
(percentage), (source: research findings, 2022).
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Tab. 3: Intermediate demand and final demand and trade balance in the national dynamic
input-output table of 2016.
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Tab. 4: The net capital stock for each sections at the current price by asset type in 2016
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Tab. S: Stock inventory after normalization according to the matrix column of the national
technology coefficients of 2016.
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Tab. 6: Sum of rows and columns of the capital matrix (million Rials).
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Tab. 7: Matrix of the national capital coefficients
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Tab. 8: Matrix of the national technology coefficients
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Tab. 9: The investment required to achieve the goals of the growth rates of the sixth
development program in case of normalization in 2016 (million Rials).

3W3,90 (815 Al pow WS SIS o s oo Sl alo pu S50 bl »
sasell g &5 51 3lin 90 3kidy90 v o
—¥YoSEYVAAY A YOV \SFYEYY ) SixliS
SYOVYOVSY YRR Fo2) .Y \f By
—YasAAY of+e¥D M- ovas ¥ e
—VSYSOA N -0 -[BevY VAVYYOAFY'Y - A ORI
—YEYASEY A [Ny F-ADF1220 0 Bosrsd
—)+4- ATV - I¥FAD AYOAYY - 031 5 Ot
—FY-AFA-YA o[\ FAAAAY - V0 Y Ja g Joo
—\VA¥D-0-¥ ofeevy AYOFTIA-A A albls))
WESYFFA ofeees . A Mt
SIVFAS AP <1+ ¥VA V- AAFFYYA ). ot plo
- ) FEAYVVFAYEY - ze>

(VY imgh (slaasl 35L)

(5 345 4ot 1
Bliw 03l gl o (sl yisw p ke (SO s 0dudsy (S g by Bl 03l (gl Jae (slad S
sby oy & Ol o 3l Jol Gllop colps SaS 4 ol 5y e Bl Gl by
Js 4y ol 5 Ul 6eila gy g o syl Ay sbagp 3850 sl 5Lidyge 6yl 8oy ¢ solaidl
o1 dzlge (ISt b i i Dilos e 35515 orlaBl (sl sty oled > B CleMbl g
Sojs o o Ll 55liw 031> Jolin 3)50 0 4y )9S 55 ai3,Splol wllas jidny cas ol 1V Sl
Ly Clanl Giss (cly jLdyge (6 liS ey b ol oads (3W g cpl 53 Slord dtasly o b bagje
bl SleMbl 51 polatapl (clp 33,5 3)505 WD Jlo Lo (shigs sk 03> Jgdo oliolyy dangi pudis
wiss Ly 08l 5 5 Sy b pleile ln) oMl (Siper (5350 S clnl el 355
ol 04 03lasiwl dawgs

245 Sl WA Jlo ol cansd @y (2l g9 ST 4 (s dilo s (939290 B3 LS (V) S5
039 YT pile 51y el o)y (Al Lloyw (39390 (55,1 IFAR UL B YA cla Jlo plos
Jlo Cb o 4y 5508 dilojus (535290 S5l oolatsl BBV - gla stz waew Bad0LE5 (V) Joio ol
@ bgype WA UL B IR0 el b o bygeew o yidn (Jods cpl Sledbl wluly ol VTR0
Gl J& g Joo 5 Olosd cMsitus (gla yiso



[

Oygo & b iz ST 50 Lisy Ad) &S ded 0 0 (V) SIS (sl dges degosme cleMbl yolwly
ol (V) Jodo SleMbl pinob ool il 1) (edgaome Hlows by WA Jlu 13 5 Cusl 0390 Jo3
2l Lol (p i Grrer fwl Calo (iSy 4 baye (glabuly (Lo wae o yide @S a0 00
OleMbl ululy w55 g cdi g Closs sl iy 4y baye cud gy ()0 15 3l a8 g ond yalls
P JB g Je> g 5 g cd g Closd o Canl Ot (150 4 bayje leidlo o oy () Jo
5 Dbl G 5 5 5 ol Gise 4 bgrye 5 SV 0edle wres Gy Orized 5 )13 gam sl
bamd Lt & JS 1 (6598 st YLl (9290 wrew cpidin (0) g ©ledbl pluly sl wloss
e 355 S (sl g ol (53358 150 095 4 bigaya e 35 (5)0liS i o (53l cul
G 5 (65098 (5w 93 )Ll (9290 Shacl (35" Jloy BT (ol Jibs el lade g b Caniio i
038 (5l 3 diloyw whew 9 S5 5 S a9 e p e el (5l s ple (gt cos
sl 048 0313 (iales (B) 9 (F) IS8 93 53 () Jg oluolyy JS 51 i 52

oo bl

VY £ g oo

V58 9 Gp gl

(V€Y (a3 el s ko) ao,3) S 51 sk 2 S5 Alo s ot 3 S
Fig. 4: The share of productive capital of each part of the total (percentage),
(source:research findings, 2022).
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Tab. 10: The investment required to achieve the goals of the growth rates of the sixth
development program in case of non-normalization in 2016 (million Rials).

9 5Lid 90 (5,15 4l puw VS 31385 o o oo SISl g ae 2y a -
sl plo! BBV 32,90 S o
YAYYS .55 ey PYAFFVSS ) Shypkss
L\A¥TeYa- NN YOVASSY \ By
£.0000- Jeees VS5V Y O

=YYV TYATFQY NATAA) ARERA7 RS 227 ¥ Cruo




ol 2 ol s i td D Ll{, K 7 53l b “

9 5W5,90 (5,185 ko pu WS S 3135 ko por e S5 ko pow s .
ol el J5 51 5bn 0 493,90 o o
AARA RS V% foven VFYEOTYA b B sy
—YaVAOYFAALYD < IV¥YY YRAYY VVAYVE 5 el
FSANSYEY fenes \YFVOND \ J& 5 Jo
OVFOFYY e WY DAVY A lbls)
WESYEFA e N Mt
YYOVS5+0 e \DFADYY \. loss il
_ Jeene FAAFVIFAD - YY - &>

(OVFY imgh (claasl :35L)

sz bis g liSaleyw Lk (e Giludley pis ©ipe 5 (V1) o Ml bl
g Yy ISy @ (53l oLl (sla iz plo 3 g Wb Gl le 5 calo B 5 i
01 39031 (o (siloloy pas el 13 5lidjge (s IS ey I i
ol Jloy clls g3 o 1) bt Sl 039 s (6)I 8 loyw @ 50 (olaidl sla jisy Gl Splas” >

SIS Ao lie VYD Jlo (gl o Jloy g

i bgye jlidyee (Sl (i e syl il Jlo g g 13 (1) Joia Sl Ml el
Cal L;lb-).) L)”l ilasls )1)3 Pow 9 P9 oliil? )0 d)')gtf.f 9 UMLA u».’>u O Lo 03¢ Cao
@ by jlidyge S wle o cp i el il pas Sygo 3 (V1) oo CleMb] bl oS

ST b gy Baluin Y

LS)L"])'.‘.-é 9 d)l.ni sl s, S 4y (o3laidl sl sy Ll 89> 90 leMbl Juoss =
J,olle;:..isHa.il),js);L;;La.‘;_‘élm)@s,‘zfl.\a-a)ﬁﬁ Ll

i dansgi Aol Jgbo )3 (o3LaiBl 595 9 B9y () ™

o Jailb wdg 3355 gy (sloloyw slasy > dygl,

Sl 5wl

2SS jslaiedsy ledol il (354005 9 Copie lojle I aST w0 piY 095 B Mgy LU 40
s les ujb)ﬁ d)u SleMb| d)ﬁi&



[

DR amgn cpl )5 50 (liee SO 4 93 o a5 W5 e pMel s BT Cule ) eus (5,

Slasls

PR WY

D)l dgzg g cpl ) mdlie LAy digS s a5 Wy e pMel 5SS

aluls

i) sléatos 8515 0305 Jao )3 (3,555t 5 Sieapm 3) sge Jole o> (1WR5) iz bl =
e o8zl lazdl g ool pole 8IS ¢g,55> Dl (108 slapbin ylo 5 i)

oyl B3l 0oly Joan) oy bkiw o3y (6ol (il At (WYAY) cdllcanss «(6 ST g Lo ¢ odllogsl —
S olKiily o elazs] 5 eolamsl sy doliys 10 oili —o3ls (claaH 3,15 islan pazesy &MY

9iS 43y 9 4sbiy (lojle  cdlaie silin o0l oo (VWAR) ¢ Il dise o fall Canss e(g ST —

COYYe o Lo i oyl olasl )3 s o dloyw ol pd e yilo dwleed (VWAL oo ¢ glowl —
NV (AN ] olais] oo ying

S Dloyw 539250 (137 (VTAR) 5 (W) cglial (oMol (9002 (535 0 SSL —

9 iy doliy ole Koyl (oolaiBl (g3 ,40by 53 osiliw 03> (sbigs (5o 5,5, (VWVD) yasl e ¢ ool —
Y=YV (F)) catzay

Sldilais suibiw 03l Jglis duolee ;3 Lad slal Cuoal 5 id» (VWAD) cdobold ¢ )l5l5 5 ¢ ol Je ¢ ool —
IY=AV(Y) A ol (ooladd] clo jing i &( o)) 55 o ogelyd 05)

ol bylsls 2yl p S aeaST (@5 5 Sl Lajsi B (WWAR) Ayl ¢ Slolaw 5 facbls (ol —
DOL: FY-YEY (VY olad] o0l gbaki K lase Caw) o oosbie e 2,50,
10.22034/ec0j.2020.10610

O 29 S s &l Loyt (it Jal (WWAS) (sie oS g £l e gl bl il —
=YY (VIR ol (olaid] (slo ying iy &l bl (63550 dslllas 1 gldialaie o5l 031> Colps 5 Lad slaidl slel
Y

o5 Il Soolod o > (o) (eadle (2l g fpollie (obrd foiee plslin —
DOI: WANYY (PN ol ol polail e Klpl s posas
10.22084/aes.2021.24574.3315

S 5 ey csladlaie dw b5k 031 Colps duolore? (VWAR) il )8 ¢ )b g ¢ 3807 (150 Olayd ¢ o 5 —
3] o cwluw 5 Lo ingss & o sLaidl Lo ol Slicwl 3 e sblie 16390 dalllas) a3ls poes
VA=Y ) (YARY



ol 2 ol s i td D Ll’,, K o 53l b H

ARDL 55, zols : o)l pl 53 oobaidl 0d) 5 (6384l o Il G (WAY) ccunn ¢ Slgles o ¢ pual c(s585 —
DOL YYD-Y+\ s(¥DN o3l comyls” (oolaisl colellbon dalelins € gyl s bl b nemon 3,505,
10.22084/aes.2017.14380.2513

ylol )Ll 2 o) a5 (A g (s sdolin o 5y9li8) oliliw 03> (clo_flos (AYAY) ¢, bsiawl o, Sles —

ol 9 300 (g o (S (Ll jgate iex ey difdy LAl (Vv ) ehgd cpog) —

{IY) sr30e o olosts

e e ollasl :laes obilio 00D fulo (VWWAY) (e gy —

el o gble plulidy (Ve o) (e padl g nal 5 jbithul o0, Sl ol Lo (gl tailudl o8 i —
DOL  ¥+-10 {08N0 qolowaidl oilte 03933 o) s lilo agilly cassbybs Lol 3 4ls gl
10.30495/ec0.2022.1943985.2588

(£) 2\ plol olKutils il )5 ol a3l (jlr_fta (WAF) sign e il ol —

5 oslil L (oolasdl cla iy po b5 (claodygl b b iul38l 51 Juloo» (VWAD) (pue 135 awlis —
SAGN ((YAN - (B 5l slo jing s Codiliw odly Jgio

Ao 5 Aol o3l Sz (sloialy i o (sl (slotaly (W) ¢ udono (slagyimgsy 35 50 =
oMl (g b 1l

Sbwl) & (Ko ys g cloin] (olasBl Axwgd pow 4ol ;3 iy (g)liSGloyw LD (VTA4) by yd (g5 —
(ool oSl ozl o elasl pole 0uStils ()3l dabolb 1255 s,

- Abbasinejad, H., (2006). “Analysis of the effect of the increase in the price of
petroleum products on the economic sectors using the input-output table”. Business
Research, 10(38): 1 - 28. (In Persian).

- Abutalebi, M., (2016). “Factor-oriented analysis of spillover and feedback effects in
the two-region input-output model (Isfahan province and other provinces of the
country)”. Doctoral Thesis, School of Administrative Sciences and Economics, Isfahan
University. (In Persian).

- Abutalebi, M. & Akbari, N., (2017). “Simulation of sequential input-output pattern
(Iran output data table, 2019)”. The 5" conference on the use of data-output models in
economic and social planning, Al-Zahra University. (In Persian).

- Akbari, N. & AbuTalebi, M., (2019). Regional input-output analysis. Program and
budget organization of the country. (In Persian).

- Asian, M., (2010). “Calculating the matrix of intersectoral capital coefficients in
Iran's economy for 1370”. [ranian Economic Research Quarterly, 3(9): 127-160. (In
Persian).

- Banoui, A. A., (1996). “Using dynamic model of input-output in Iran's economic
planning ”. Scientific Journal of Planning and Budget, 1(4): 21-37. (In Persian).



e i '

- Banoui, A. A. & Bezazan, F., (2015). “The role and importance of space dimensions
in the calculation of regional input-output Tables (a forgotten phenomenon in Iran)”.
Iranian Economic Research, 8(27): 114-89. (In Persian).

- Bazazan, F., (2002). “Dynamic input-output price model with application to IRAN".
published PhD thesis UK.

- Behnamian, M.; Shujaei, A.; Haji, Gh. A., (2021). “Forecasting the dynamics of
private sector investment in Iran”. Scientific Quarterly of Applied Economic Studies of
Iran, 10(40): 137-179. DOI: 10.22084/aes.2021.24574.3315 (In Persian).

- Bezaran, F. & Samavati, A., (2019). “Distributive Effects of Carbon Dioxide Tax on
Household Expenditures in Iran: An Environmental Data Source Approach”. Quarterly of
Applied Economic Theory, 7(1): 264-239. DOI: 10.22034/ec0j.2020.10610 (In Persian).

- Bezazan, F.; Banoui, A. & Karmi, M., (2007). “Further reflection on the new spatial
contribution functions between the dimensions of space economy and the coefficients of
regional input-outputt: a case study of Tehran province”. Iran Economic Research, 9(31):
27-53. (In Persian).

- Cao, R., (2022). «Regional Tourism Economic Impact Evaluation Based on Dynamic

Input-Output Model». Analysis of Financial Problems Based on Mathematical Models.

- Central Bank of the Islamic Republic of Iran, (2017) and (2020). “State capital
report of the country”. (In Persian).

- Chen, Y. & Dai, W., (2022). “Tracking Control of the Dynamic Input-Output
Economic System Based on Data Fusion”. Hindawi. Security and Communication
Networks.

- Difrancesco, R., (1998). “Large Projects in Hinterland Regions: A Dynamic
Multiregional Input-Output Model for Assessing the Economic Impacts™. 30(1).

- Duchin, F. & Szyld D. B., (1985). “A Dynamic Input-Output Model with Assured
Positive Output”. Institute for Economic Analysis. New York University

- Fuentes, N. A. & Martinez Pellégrini, S., (2021). “Dynamic input-output model for a
small economy”. Prob. Des, 52(204).

- Han,Y.; Lou, X.; Feng, M.; Geng, Z.; Chen, L. & Ping, W., (2022). “Energy
consumption analysis and saving of buildings based on static and dynamic input-output
models”. Energy, 239.

- Jahangard, E., (2013). Input-output analysis (technology, planning and
development). Tehran: Amareh Publications. (In Persian).

- Johansen, L., (1978).“On the Theory of Dynamic Input-Output Model with
Different Time Profiles of Capital Construction and Finite Life-Time of Capital
Equipment”. Institute of Economics. University of Oslo.

- Leontief, W., (1953). Dynamic Analysis. In Studies in the Structure of the American
Economy. edited by: W. Leontief et al. New York: Oxford University.

- Liew, C. K., (n.d.). Dynamic Multipliers for a Regional Input-Output Model.



ol 2 ol s i td D Ll’,, K o 53l b H

- Ma, N.; Yin, G.; Li, H.; Sun, W.; Wang, Ze.; Liu, G. & Xie, D., (2022). “The
optimal industrial carbon tax for China under carbon intensity constraints: a dynamic

input—output optimization model”. Environmental Science and Pollution Research. 29:
53191-53211.

- Majlis Research Center (2012). “National accounting guide: Guide to input-output
table (preparation and analysis)”. Tehran: Parliament. (In Persian).

- Nouri, F., (2018). “Evaluation of partial investment in the third program of
economic, social and cultural development”. Supervisor: Dr. Fatemeh Bazazan. Al-Zahra
University (S). Faculty of Social Sciences and Economics. (In Persian).

- Ressl, S.; Caiani, A.; Lamperti, F.; Guerini, M.; Vanni, F.; Fagiolo, G.; Ferraresi, T.;
Ghezzi, L.; Napoletano, M. & Roventini, A., (2021). “Assessing the economic effects of
lockdowns in Italy: a dynamic Input-Output approach. Institute of Economic”. Scuola
Superiore Sant Anna.

- Romer, D., (2021). Romer's Advanced Macroeconomics (Translation: Mansour
Khalili Iraqi, Ali Souri). Tehran: Noor Alam.

- Sadeghi Shabanehi, M., (2014). Data modeling. Imam Sadegh University Press,
Tehran. (In Persian).

- Sherkat, A.; Banoui, A.; Jahangard, E. & Nasiri Aghdam, A., (2021). “Identification
of priority areas and activities in creating the potential capacity of value added tax”.
Economic Modelling, 15(56): 15-30. DOI: 10.30495/ec0.2022.1943985.2588 (In Persian).

- Shibusawa, H. & Matsushima, D., (2022). “Assessing the economic impact of
tsunami and nuclear power plant disasters in Shizuoka, Japan: a dynamic inter-regional
input—output (IRIO) approach”. Asia-Pacific Journal of Regional Science, 6: 307-333.

- Suri, A., (2005). Analysis of the resulting data. Hamedan: Noor Alam Publications.
(In Persian).

- Taqvi, A. & Pahlavani, M., (2017). “Savings, investment and economic growth in
Iran: the results of the ARDL method, a collective approach in terms of structural
failure ”. Quarterly of Applied Economic Studies of Iran, 7(25): 201-225. DOI
10.22084/aes.2017.14380.2513: (In Persian).

- Tarhami, F.; Bazazan, T. & Farsi, F., (2019). “Calculation of coefficients of three
regional input output, combined gravity share method (case study: oil-rich regions of
Tehran province, other national economy)”. Scientific Journal of Economic Research and
Policy, 93(28): 171-201. (In Persian).

- Wang, T.; Xiao, S.; Yan, J. & Zhang, P., (2021). “Regional and Sectorial Structures
and Their Dynamics of Chinese Economy”. A Network Perspective from Multi-Regional
Input-Output Tables.

- Zhong, W.; Song, J.; Yang, W.; Fang, K. & Liu, X., (2021). “Evolving household
consumption-driven industrial energy consumption under urbanization: A dynamic input-
output analysis”. Journal of Cleaner Production. Elsevier Ltd. All rights reserved
National Productivity Organization (2018). (In Persian).



