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Method: Least Squares
Sample (adjusted): 1 37
Weighting series: 1/SLQ
Weight type: Standard deviation (average scaling)
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Heteroskedasticity Test: White
F-statistic VF-Va¥s Prob. F(v¢,vy -yyayr
Obs*R-squared \W.XAYAA | Prob. Chi-Square(y¥ S YYY
Scaled explained SS vvaofry | Prob. Chi-Square(yy ceYA

AYAY (G gbaaidly txie

45 plosl (luanl uilly (igeil 5 035 25l Jsane Slaye Jilis 9y b (V1) (g S okeo i) &l S5 4y p5Y

GLS U9y 5 ok & &S el ‘_S.SLM@U ‘)..51,1)15 Seols sl Cred g Olfli_u:’%)? TSN g9yl dh"dﬁ"}] f_‘il"’
s 5 (WYF) e)ls o oty [A lons &) dlis woes Ltalil 51 izl (alyy 333 sloysnj] gults d,5 edlisial ypess o
wsylol lalas b5l el Bangs 3l 51,8 35 bl exilin 031 Colps dwle (lue |y (EFLQ) SFLQ g, 3¢5 3|
acsleo )3 AFLQ 5 FLQ (sla_bs, 45 an3 o bis LIS zults t053sa duglio AFLQ 4 FLQ g, celozars b 1y s5ie Lis,
3 b el c\.w.ubi Lg)lo] lalas u».:alf L SFLQ uP9) LJ? Nl u.:L.Su L;).oa J)SJ@.C &l S5 ol‘:...:] odiliw — 03l wl).«o
e dpusls 1518 29 Lasudel —Sy 5 45,ke 45 Canl bl loyb sin el Wlie oyl A deua |y ey ol 3,Slas

slaidl (6,88 by s 4 Cannd EFLQ g, (puobusl cpolms 31 (S5 = ilodly j1,8 ioeias 350 1y (5ol (glallas 4565



£y VYA e /¥ 8 ko /A Jho / sleibato (5 32 ydoli 3 doliliad

ol 48,55 515 905 390

HINORIN Y

ey Slegdge ol il (cbly e eMbl (gl =[]

Richardson(1969, 1972, 1985), Peroux(1950), Darwent(1969), Krugman(2015), Fujita(1999),
Fujita,et.al.(2001), Nijkamp,et.al.(2015), Nijkamp and Ratajczak (2015), Fujita and Fujita and
Asles 4l Krugman(yaar) ,Krugman(yaaa.y--¥),

I8 dsgs 3y50 (60Meo VAL AR > Wily (gyin bawg Lol SIS wrew (laig) 40 dlaidl Joloe 13,8 dioodslB g (8 yme a5 dBd o (Ui Den50 ludl [V ]
el Jolge plo g addate (s ojlul oS asye (idy (g o)l 0ailS LAE isu (s ojIul 1 WS 0o ol 2 2pd 4]y LA Jele x5l 88
Clegdge (nl o 5 5la slaara yutn Ml gl s gladate gaw )3 (aasS b yisu dad sladl Jole ooy Grizmed (oLa8 5 (K
Asles asal,e ROUNA(1983, 1978a and 1978Db): «,

Oy el glag » 1) i 568 Jol ol wslite byisn olS paass b bise )5 55565 oldlie glad i segpde Lld 4 —[Y]
e onl ol dilate Sy oldlyis clad 4 Gghane 093 slaculld gyels 4T b wms o Ui Gblie ple jl @lio ool Ohbyly 4 oo g yeiS G
Flegg and « clegsse cpl yutw oleMbl cly tgd o a5k 28 Ohbyly 4 Juo g Yo o5 03l calps b og slaculls 4 Lolul bacyJld
Aules 4l Webber (2000, McCann and Dewhurst(yaaA)

Jg> 31 Lo)s Ol asaldy i 4y L3 50 EFLQ U9y SR )@d\ﬁgj J,MLAM‘FLQ U9y 9 dield s Lilad &S canl )3 4LLE —[F]

B il & O o pelin scalps o lo gl el ug 2535 o Q]+ SO S o Jglite slaiald i pa el sl i e gl

() OVl (ool 292y o e wlinlie 205 o alulid iy o (sl Cunl (g Blize )] L g5e colps logmle o )bl slallas
ol 0085 031> s (giuwyd 4 5]_ Aol Al 8
Aoled danlye (@HIYAP) S 5 (Soibi iy FLQ-RAS P FLQ s ssy 0 el ol yiin Sliis muder sl —[0]
L g oad e (LS il (5 yaebys 5 Ca o lojls Lawgs 35 oS Sl WAY Lo st s plSindy YA Jlo (ool Jois (slise 3 WAY o Lo Jsis —[5]
Slosds bag (B Jod 4 g 90 o b ly SSE g, 3l edliiul
33,5 o Syl Culd s Sygo 3 5 ol Alie 505,155 55 EFLQ sy 3 s FLQ isy 9 O b —[V]
sl o St (F) Jgi 3 Slije b (V) Sgams Sy dholao 5,41 uls [A]
References:

1. Banouei, A.A., Mohajeri,P., Sadeghi, N. and Sherkat, A. (1396-a). A New Mixed FLQ-RAS
Method for Estimation of the Regional Input-Output Table (RIOT): Case Study of Gilan
Province, Economic Research, Vol.22, No.71, PP:81-114 (In Persian).

2. Banouei A.A., Mohajeri, P., Kalhori, F. Abdolmohammadi, Z. Mohammad Karimi, S., Zabihi,
Z., Parsa, M. (1396-b). New Mixed CB-RAS and CHARM-RAS Methods for Estimation of
Regional Input-Output Table and Assessing Statistical Error: Case Study of Gilan Province.
Economy and regional development, Vol. 24, No. 13, PP: 1-23(In Persian).

3. Banouei, A.A., Mohajeri,P., Ziyaei, Z., Tavassoli,S., Eghtesadi, Z. and Sadeghi,N. (2017). New
Mixed Method of CHARM-RAS for Generating Regional Input-Output Tables(RIOTS) of
Gilan and Hormozgan Provinces, Iran, The 19" Conference on IORA, 11-12 Jan. Gokhale
Institute of Politics and Economics Pune, India A Slightly Modification of this Paper is
Selected for Publication in Artha Viygana.

4. Darwent, F. (1969). Growth Pole and Growth Centers in Regional Planning-A Review,
Environment and Planning, Vol.1, No.2, PP: 5-32.

5. Flegg. A.T. and Webber.C.D.(2000), Regional Size, Regional Specialization and the FLQ
Formula, Vol.34, No.6, PP:563-564.

6. Flegg, A. T. and Thomo, T. (2016), Refining the Application of the FLQ Formula for
Estimating Regional Input Coefficients: An Empirical Study for South Korean Regions, 24"
International Input-Output Conference and 6™ Edition of the International School of Input-
Output Analysis, 4-8 July, Seoul, South Korea.

7. Fujita, M. (1999). Location and Space-Economy at Half a Century: Revisiting Professor
Isard's Dream on the General Theory, Annals of Regional Science, Vol.33, No.3, PP:371-381.

8. Fujita, M. and Krugman, P. (1995). When Is the Economy Mono-centric? Von Thunen and
Chamberline Modified, Regional Science and Urban Economics, Vol.25, No.2, PP: 505-528.



e 31 030! b g1 i 3Ll gl iy o3 Ui Bl o Jalos £€

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.
24.

25.

26.

27.

28.

29.

Fujita, M. and Krugman, P. (2004). The New Geography: Past, Present and the Future,
Papers on Regional Science, Vol.83, No.4, PP:139-164.

Fujita, M. and Thisse, J.F. (2009). New Economic Geography: An Appraisal on The Occasion
of Paul Krugman's 2008 Noble Prize in Economic Science, Regional Science and Urban
Economics, Vol.39, No.2, PP:109-119.

Fujita, M., Krugman, P. and Venables, A.J. (2001). The Spatial Economy: Cities, Regions and
International Trade, The MIT Press, Cambridge.

Kowalewski, J. (2015), Regionalization of National Input-Output Tables: Empirical Evidence
on the Use of the FLQ Formula, Regional Studies, Vol. 40, PP: 240-250.

Kronenberg, G. T. (2009), Construction of Regional Input-Output Tables Using Non-Survey
Methods: The Role of Cross-Hauling, International Regional Science Review, Vol. 32, No. 1,
PP: 40-64.

Krugman, P. (2015). Interregional and International Trade: Different Causes, Different
Trends? In: P.Nijkamp., A.Rose. and K.Kourtit(eds.), Regional Science Matters: Studies
Dedicated to Walter Isard, Springer, PP:27-34.

Krugman, P.R. (1993). On The Relationship Between Trade Theory and Location Theory,
Review of International Economics, No.2, PP:110-122.

Nijkamp, P. and Ratajczak, W. (2015). The Spatial Economy: A Holistic Perspective, in:
P.Nijkamp., A.Rose. and K.Kourtit (eds.), Regional Science Matters: Studies Dedicated to
Walter Isard, Springer, PP: 15-26.

Nijkamp, P., Rose, A. and Kourtit, K. (2015). Regional Science: What Matters Which Matters?
In: P.Nijkamp., A.Rose. and K.Kourtit(eds.), Regional Science Matters, Studies Dedicated to
Walter Isard, Springer, Australia, PP:1-15.

McCann, P. and Dewhurst, J. H. L. (1998), Regional Size, Industrial Location and Input-
Output Coefficients, Regional Studies, Vol. 32, No. 5, PP:435-444.

Nasrollahi, Z. and Zarei, M. (1396), Introduction and Evaluation of Industry-Specific FLQ
Method to Regionalization of National Input-Output Tables: A Case Study of Yazd Province in
2011, Vol. 24, No. 13, PP: 112-140(In Persian)..

Perroux, F.(1950), Economic Space: Theory and Applications, The Quarterly Journal of
Economics, Vol.64, No.1, PP: 89-104.

Richardson, H. W. (1972), Input-Output and Regional Economics, Weidenfeld and Nicolson,
London.

Richardson, H. W. (1985), Input-Output and Economic Base Multipliers: Looking Backward
and Forward, Journal of Regional Science, Vol. 25, No.4, PP: 607-661.

Richardson, H.W.(1969), Elements of Regional Economics, Penguin, London.

Round, J. I. (1978a), An Interregional Input-Output Approach to the Evaluation of Non
Survey Methods, Journal of Regional Science, Vol. 18, PP: 179-194.

Round, J. I. (1978b), On Estimating Trade Flows in Interregional Input-Output Models,
Regional Science and Urban Economics, No, 8, PP: 284-302.

Round, J. I. (1983), Non-Survey Techniques: A Critical Review of the Theory and The
Evidence, International Regional Science Review, No. 8, PP: 189-272.

Scaffer, W. A. and Chu, K. (1969), Non-Survey Techniques for Constructing Regional Inter
industry Models; Papers and Proceedings of the Regional Science Association, Vol. 23, No. 1,
PP:83-101.

Tobben, J. and Kronenberg, T. (2015), Construction of Multi-Regional Input-Output Tables
Using CHARM Methods, Economic Systems Research, Vol. 27, No. 4, PP: 487-507.

Zhao, X. and Choi, S. G. (2015), On the Regionalization of Input-Output Tables with an
Industry-Specific Location Quotient, Annual of Regional Science, Vol. 54, No. 3, PP: 901-926.



Journal of Regional
Planning

ISSN (Print): 2251-6735 Vol. 9/ No. 36/ Winter 2019
ISSN (Online): 2423-7051

Tslamic Azad University
Marvdasht Branch

Research Paper
Quantitative Analysis of Spatial Dimensions of Regional Economic Sectors
Using New Mixed EFLQ-RAS Method

Ali Asghar banouei: Professor of Department of Development Economics and Planning, Allameh Tabataba'l,
Factually of Economics, Tehran, Iran
Zahra Ziaee: P.H.D Student of Theoretical Economics, Allameh Tabataba'l, Factually of Economics, Tehran,
Iran
Parisa Mohajeri’: Assistant Professor of Department of Theoretical Economics, Allameh Tabataba'l, Factually
of Economics, Tehran, Iran

Received:2018/8/1 pp: 45- 48 Accepted:2019/6/10

Abstract

Application of any types of location coefficient leads to unwanted adjustment in official data of GDP and value
added of economic sectors in regional accounts. This problem appears even in the extended FLQ (EFLQ) method which
as compared to the former methods is more sensitive to the spatial dimensions of regional sectoral economy. To tackle
this problem, in this paper, regional input-output tables for Gilan province is calculated with using a new mixed EFLQ-
RAS method and three questions is analyzed: one- Can the application of new methods solves the problem of unwanted
official data? Second- As compared to the FLQ and EFLQ methods, does the new method have less statistical errors?
Third- Which one of the variables like specialization, concentration, intermediate imports and value-added coefficients

have significant effects on & K Overall findings are as follows: The unwanted adjustment in GDP and sectoral value

added in EFLQ is inevitable whereas the new mixed EFLQ-RAS method solves these problems. The new mixed EFLQ-
RAS method outperforms the FLQ and EFLQ methods, and the specialization has a significant negative effect and

intermediate import has a significant positive effect on & i

Key Words: Input-Output Table, Location Quantity Methods, New Mixed EFLQ-RAS Method,

Extended Abstract

Introduction:

Regional input-output tables (RIOTs) were introduced by Walter Isard to address the issue of
guantifying the spatial economy in the framework of Leontief input-output general equilibrium
approach. So far, three general methods have been introduced in estimating RIOTs: survey based
method, non-survey based method and hybrid method. Among these three methods, the non-survey
based spatial location quotient method, which focuses on estimating regional input-output coefficients
(RIOCs), is less costly and time consuming than the survey based method and requires less data than
the non-survey based method and therefore it is more acceptable.
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Among the variety of location quotient methods, Flegg Location Quotient (FLQ) and its modified
(AFLQ) versions are the most commonly used. Using these methods requires determining and
identifying the appropriate & value which depends on the relative size of the region. The major
weakness of these methods is that the determination of the appropriate value of ¢ is the same for all
sectors of the region regardless the size of sectors is large or small.

To overcome the above drawback, the regional analysts have modified the FLQ method which is
known the extended FLQ method (EFLQ). One of the advantage of this method is that & can be
determined at sectoral level, on the basis of which RIOC matrix and the propensity to import from
other regions can be estimated. The EFLQ method has at least two advantages over the FLQ method:
1. A more detailed adjustment of the national domestic coefficients matrix and the propensity to
regional import

2. Linking o'j to the problem of spatial dimensions such as centralization and specialization at the
regional level using the econometrics approach;,

It is expected that the EFLQ method will have less statistical error than the FLQ method.

The main concern of the present article is that using any kind of location quotient method to
estimate RIOTs leads to an unwanted adjustment of official GDP figures and value-added vectors of
provinces in regional accounts. This weakness appears even in the EFLQ method, which is more
sensitive to the spatial dimensions of the region than other methods. In order to overcome this
weakness, a new hybrid method EFLQ-RAS is introduced. This brings to mind three basic
questions: Can a new method solve the problem of an unwanted adjustment of official statistics? Does
using of the new method have less statistical errors than the FLQ and EFLQ methods? Three - Do
variables such as centralization, specialization, intermediate imports and value added of the sectors
have a statistically significant effect? The present study attempts to answer the above questions.

Methodology:

Applying any non-survey based location quotient method to estimate RIOT requires taking into
account of two residuals: the vector of value added to balance the columns of table and the vector of
exports to balance the rows of table. The former is far from reality due to the existence of official data
in regional accounts, while the latter is inevitable due to the lack of required statistics at the regional
level. Using the EFLQ-RAS hybrid approach can eliminate the first shortcoming. The following steps
have to be taken for applying the above approach:

Step One - Calculate the domestic input-output coefficients of the region by EFLQ method
Step Two - Calculate the regional intersectoral transaction matrix by EFLQ method
Step Three - Calculate intermediate import coefficients vector and regional intermediate import vector
from other regions
Step Four - Calculate the intermediate import vector of a region from abroad
Step Five - Subtract the region's intermediate import vector from other countries and the intermediate
import vector of one region from the other region from the intermediate cost vector of sectors in the
regional accounts that are sectoral or totally available. This computes the required row vector of the
sum of domestic consumption by the RAS method.
Step 6 - Calculate the region's intermediate demand vector
Step 7 - Calculate the export vector as residual after calculating the components of final demand
vector
Step Eight — prepare the matrix structure without the domestic regional intersectoral transaction
matrix
Step 9 - Use the Initial regional intersectoral transaction matrix of the EFLQ method and then apply
the RAS method to calculate the final regional intersectoral transaction matrix

In this paper, two types of data bases are used: 1- A symmetric RIOT with the assumption a fixed
product sales structure industry by industry table for Iran and Gilan province in 2002. Two- Regional
accounts of Gilan Province in 2002. The calculation of SLQ, FLQ, EFLQ and EFLQ-RAS methods are
based on the above data. For the second question of the paper, the statistical errors of the estimated



47 Journal of Regional Planning /Vol. 9/ No. 36/ Winter 2019

tables from the above methods are compared to the province survey based RIOT using the minimum
absolute value of relative error (MAPE).

Results and Discussion:

With respect to the first question, applying the EFLQ method to estimate RIOT and taking the
sectoral value added as a residual for column balancing table, the results show that the deviation of
the estimated GDP and the official GDP of 1.0739 percent. The deviations at sectoral level is
pronounced and ranges between maximum of 54.850% in the manufacture of paper and paper
products sector and a minimum of 0.0098% in the wholesale, retail, repair of vehicles and goods
sectors. In this article, we show how the new EFLQ-RAS hybrid approach can theoretically and
practically solve this shortcoming. Concerning the second question, the findings indicate that the
mean statistical errors in the FLQ and EFLQ methods are 9.4150% and 4.6727%, respectively, while
the corresponding figure in the new hybrid method is 1.7318% which is less than the EFLQ method
error and far less than the FLQ method error. The econometrics method is used to measure the effect
of spatial dimensions variables (such as sectoral centralization, specialization, intermediate imports
and value-added of the province) as effective and explanatory factors on the sectoral ¢ j. The overall
findings show significance of the sectoral centralization and value-added effect is not statistically
acceptable. The regional specialization index has a significant and negative impact and the
intermediate import ratio has a positive and significant effect on Gilan province.

Conclusion:

The main concern of the present article is that using any kind of location quotient method to

calculate regional input-output tables leads to unwanted adjustment of official GDP figures. In order
to overcome this shortcoming, a new hybrid method EFLQ-RAS is proposed. This brings to mind three
basic questions: Can a new method solve the problem of unwanted adjustment of official statistics?
Does using of the new method have less statistical errors than the FLQ and EFLQ methods? Three -
Do variables such as centralization, specialization, intermediate imports and value added of the
sectors have a statistically significant effect?
In this article, we show how the new EFLQ-RAS hybrid approach can theoretically and practically
solve this problem. The findings indicate that the mean statistical errors in the FLQ and EFLQ
methods are more than the new EFLQ-RAS method. The econometrics method indicate that the
regional specialization index has a significant and negative impact and the intermediate import ratio
has a positive and significant effect on Gilan province, but the significance of the sectoral
centralization and value-added effect is not statistically acceptable.
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