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Abstract: 

Buenos Aires City (BAC) is the Argentina’s biggest city and the second largest met ropolitan area in 

South America after  Sao Paulo (Brazil ). Assessing regional  effects might be useful to take political  

or / and economic decisions, consider ing the dimension and the economic impor tance of Buenos 

Aires City. Taking into consideration the latter  background information, the aim of this paper is to 

quantify the BAC’s interregional  flows, evaluat ing direct and indirect regional effects with other 

regions of Argentina. At this regard, different levels of integration and dependence between BAC 

and the other  regions country can be estimated applying and Interregional Input Output model. 

This is the first time a input-output  matr ix is constructed for  Buenos Aires, which does not have a 

Regional Accounts System available. To tackle this problem, our model uses non-survey and 

calibration techniques.  

The paper focuses on the building process of that Input–Output Model and presents the estimations 

for  intraregional and interregional  tables. In par ticular , Argent ina is separated in two regions, BAC 

and the rest  of the country. The estimations to measure the Intraregional coefficients for  each 

region are based on non-survey techniques, using Location Quotients (Simple Location Quotient, 

Cross Industry, Flegg’s Location Quotient and Augmented Flegg’s Location Quotient). Two common 

alternative ways to balance these matr ices, the RAS and cross entropy methods are adapted to 

estimate the interregional coefficients. 
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1. INTRODUCTION 

This paper focuses on the building process of a regional input-output table for  

Buenos Aires City (BAC), the capi tal  of Argentina and the second biggest city in South 

Amer ica. Our  aim is to est imate transact ion matr ices for  BAC and the Rest of Argentina 

(ROC), using regional  input-output methodology. This paper  is par t  of a broader  object ive: 

the construct ion of a CGE model of Argentina with two regions that trade among them and 

with the rest of the wor ld. Par t icular ly, our  work is a first  step to build an Inter regional 

Social Accounting Matr ix for  BAC.1  

At this regard, Argentina is separated in two regions to create the input output 

tables, BAC and the ROC. An est imation of inter regional and intraregional flows for  ten 

pr incipal sectors in each region will  be provided in this paper. The key of the est imation is 

the information availabi lity. Unfor tunately, there is not a census or  other  regional stats 

(survey methods) that can be used to compare with nat ional  data. Accordingly, hybrid and 

non-survey methods were used to build the tables in this study. Therefore to measure an 

int rar regional coefficient for  each region we based our  est imations on non-survey 

techniques such as Locat ion Quotients (Simple Locat ion Quotient, Cross Industry, Flegg’s 

Locat ion Quotient and Augmented Flegg’s Locat ion Quotient ). Two common alternative 

ways to balance these matr ices, the RAS and the Cross Entropy Method, have been adapted 

to est imate inter regional  coefficients. 

The paper  is organized as follows. In sect ion 2, the paper  presents methods based on 

background literature as Jensen et al . (1978) and Flegg et. al (1995, 1997, 2000). They will 

be used to est imate the intraregional flows using the nat ional technical  coefficients. The 

idea is “to regionalize” the nat ional  input  output coefficients using a locat ion quotient (it 

depends on the relationships between the region and the national  data) that assigns a 

value for  the regional  technical coefficient. In sect ion 3, we present calibration methods 

that have been applied in the literature, based on Robinson, Cattaneo and El Said (2001) 

and Romero (2009). In this sect ion, the Biproport ional Adjustment (hereafter  RAS) and 

Regional  Cross Entropy wi ll be used to est imate the final tables. Comparat ive per formance 

indicators are used for  these est imates allowing to choose a method in the sect ion 4. 

Finally, in the sect ion 5 we present conclusions based on the est imated matr ix. 

Socio-Economic characteristics of Buenos Aires 

In 1994, BAC has become an autonomous city of Argentina, changing its inst itut ional 

status. I t has an approximated area of 202 square kilometers and three million inhabitants 

that represents the 7.5% of the Argentina population. It  is the thirt ieth urban area with 

respect to the market size and the best city of Lat in Amer ica in terms of l ife quality2. The 

regional Gross Domestic Product (hereafter  GDP) of BAC is about 60 bil lions of dollars and 

it  represented about  28% of Argentina’s GDP in 2006. Moreover , Buenos Aires is the 

                                                             

1 This is the first appr oach to estimate regional input output tables for  BAC and ROC.  Mastronardi (2010) 
presents an intraregional  input-output table for BAC and Mastronardi and Romero (2012) show a 
methodological approach to build a regional input-output model. 

2 See Minister io de Desarrollo Económico (2009). 
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r ichest region of the country with a GDP per capita of U$20,000, when the average of 

Argentina is about U$6,500. 

In relat ion to the regional product, Table 1 shows that BAC is specialized in the 

service sector , especially in financial, real estate and tour ism.  

Table 1 – BAC and Argentina’s GDP and relative shares ( In millions of Argentine Pesos and 

percentage) 

N° Sectors BAC’s GDP (1)  Argentina’s GDP (2)  Relative share 

( (1) / (2) )*100 

1 Agr iculture, forestr y and hunt ing 807 41962 2% 

2 Fishing 45 1707 3% 

3 Mining and quar rying 3534 33455 11% 

4 Industry 26454 108366 24% 

5 Water , Electr ici ty and gas 1939 8883 22% 

6 Construct ion 7480 31822 24% 

7 Commerce 16074 65732 24% 

8 Hotels and r estaurants 7209 15377 47% 

9 Transpor t and communicat ion 18458 47441 39% 

10 Financial inter mediat ion 14714 26432 56% 

11 Real estate, renting and business 31773 61993 51% 

12 Publi c administration 7834 32407 24% 

13 Education, health and social services 10,927 45192 24% 

14 Other  services 6,695 23592 28% 

  Total 153943 544361 28% 

Source: Inst i tuto Nacional  de Estadísticas y Censos and Di rección Gener al de Estadíst ica y Censos (Minister io de Hacienda 

GCBA). 

Regarding to the job market, BAC has many commuters from Greater  Buenos Aires 

(hereafter  GBA). GBA is the name to call the suburbs of BAC (See Figure 1).It  has 

approximately ten (10) mill ion inhabitants (25% of Argentina’s population) and is part  of 

the largest province of Argentina (in terms of populat ion and GDP). 

Figure 1. BAC and GBA  
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The migrat ion flow between BAC and the rest of the region is an impor tant problem 

for the economic modeling because it  must be different iated where the people work, 
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where the people live and which is the propor t ion of that people that consume and invest 

in their  or iginal regions or  in another  region. At this regard, Table 2 presents stat ist ics of 

occupied people in the metropol itan area (BAC and GBA). It  differentiates where people 

work and where people l ive.  

Table 2 – The occupied people in BAC and GBA 

People working at 
 

BAC GBA Both 

BAC 1,210,089 178,787 65,023 People 

living 

at GBA 908,808 2,939,740 177,411 

Source: Encuesta Permanente de Hogar es ( INDEC) 

 

Table 2 has shown that commuters represent a relevant percentage (24.2%) of 

people. Addit ionally, about 4.5 mill ion people work in the rest of the country (excluding 

GBA).  

2. INTRAREGIONAL INPUT-OUTPUT: THE USE OF LOCATION QUOTIENTS 

The nat ional input-output table has been used to show the flows between sector s 

within a country. Each industry has produced a single output, using the products produced 

by other  industr ies as inputs. These tables have not descr ibed the specific locat ion of the 

industry within the country.  

However , a nat ional input-output table can be disaggregated in regional tables, 

taking into account separately intraregional  and inter regional  transact ions (Fuentes 

Flores, 2002). 

Two pr incipal methodologies to regionalize a nat ional input output table can be 

found in the literature. The key to choose between them is the data availability. On one 

hand, survey techniques are based on part icular  data or samples, but it  presents the 

disadvantage of a strongly, cost ly and slowly process. On the other  hand, the non-survey 

techniques do not need samples or part icular  census, because they use available annual 

data and economic census. 

Stat ist ics techniques have been used to der ive regional input-output tables from a 

National Input-Output table. Generally, these techniques have been employed to adjust a 

nat ional technical coefficient to reflect the structure of regional  product ion and their 

relat ionships with al l the sector s of the economy.  

In respect to technology, the nat ional input-output table represents the nat ional 

average requirements of inputs to produce the outputs. Those requirements are obtained 

from the sum of the companies of the regions. Instead, if a region is specialized in some 

act ivit ies, it  could have a di fferent technology compared with other  regions. Another 

difference between the nat ional and regional tables is that the regional tables contain the 

regional commerce. Addit ionally, the regional impor ts are defined by the goods and 

services that come from another  region. They are fundamental to the analysis, because the 

regional intermediate consumption is considered as a regional impor t and regional  

intermediate sales are treated like a regional expor t, respect ively. 
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The annex I presents the nat ional  input-output table for  Argentina dated in 2006 

and based on Chisar i et al. (2010). This table was the star t ing point to apply the methods 

listed below and to build the intraregional technical coefficients. Calibration techniques 

were applied to transform this coefficient into regional  input-output tables for  2006. 

The pr imary aim of this study is to separate Argentina in two regions, BAC and the 

ROC. Therefore, the nat ional input-output table is broken down into four regional tables, 

which represent intraregional and inter regional (expor ts and impor ts from/ to other  

region) commerce between regions. Table 3 shows a scheme for  N sectors of the economy 

in each region to descr ibe the tables. 

Table 3 – An example of Regional Input-Output Table for N sectors. 

BAC activity sectors ROC activity sectors  

S1 ... Sn S1 … Sn 

S1 

… 
BAC activity 

sectors 

Sn 

BAC Input-Output  BAC Expor ts – ROC Impor ts 

S1 

… 
ROC activity 

sectors 

Sn 

ROC Expor ts – BAC Impor ts ROC Input-Output 

Source: Ow n elabor ation 

Non-survey techniques were used to build the intraregional  input-output tables. In 

par t icular , the Flegg and Webber’s (1995, 1997, and 2000) methodology of locat ion 

quotients (hereafter  LQ) was used to model  the regional commerce. There are different 

LQ’s and these techniques have become more complex over  t ime. In this paper  each one i s 

mentioned, but the most recent LQ is used to built  the regional  input-output tables. 

This methodology has assumed that the intraregional coefficients (r ij) di ffer  from the 

nat ional coefficients (a ij) only by a share, which has explained the regional trade ( lqij) 

(Jensen et . al , 1979)): 

[1] ij ijij
lq ar    

The subscr ipts j  and i  refer  to the purchasing and supplying sectors respect ively. The 

r ij coefficient represents an intraregional quantity of input i  that is needed by the sector  to 

produce a unity of j  product. It  has been called “regional  purchasing coefficient” (Fuentes 

Flores, 2002). 

The possibi l ity to quantify the share of regional requirements for  a sector  in a 

specific region has been argued to be the main advantage of the LQ. The rule presented on 

equation [2] has been considered the fundamental constraint of the LQ’s (Jensen, 1979). 

The latter  refer red constraint implies that i f the region sector  is self-sufficient or  a 

net exporter , the LQ is higher  than one (lqi j ≥1) and the regional coefficient (r i j) is exact ly 

the nat ional  technical coefficient (ai j). Instead, if the region sector  is a net impor ter , the LQ 

is smal ler than one and the regional coefficient wi ll be a share of nat ional coefficient. 
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[2] 

       if 1

                if 1

ij ijij ij

ij ij ij

lq lqar

lqar

  

 
 

In the next subsect ions, several di fferent LQ’s to construct the regional input-output 

tables will  be presented. Finally, an augmented Flegg Locat ion Quotient (hereafter  AFLQ) 

and its est imat ion for  intraregional  tables wi ll be offered.  

Simple location Quotient (SLQi)  

The Simple Locat ion Quotient (hereafter  SLQ) compares a regional sector share in 

relat ion to the regional product ion wi th the nat ional share with reference to the nat ional 

product ion. 

 

[3]  
,

,

Si Ru

u

i
Si TC

PV
RPVSLQ

PV
NPV


 

 

Where PVSi,Ru is the product ion value of the sector  i  in the uth region, RPVu is the 

product ion value of the uth region, PVSi,TC is the production value of the sector  i  in total 

country and NPV is the total product ion of the country. As it  was mentioned, the sector  in 

the region is a net regional expor ter  if the SLQ is greater  than one and a net regional  

impor ter  if SLQ is less than one. 

A major cri t icism to this type of quotient is that its resul ts overest imate the regional  

product ion of many industr ies, i.e. it  usually overest imates the industr ies self-sufficient 

(Flegg and Webber, 1997 and Fuentes Flores, 2002). For this reason, it  has been suggested 

that other  LQ’s have a greater  precision like Flegg’s Locat ion Quotient (hereafter  FLQ) or  

AFLQ, but calculat ions have appeared to be more complex. 

The annex II shows the product ion value in each region and the cor responding SLQ, 

using nat ional data and another  calculus based on Chisari  et. al (2010). It  has been 

affirmed before in this paper  that, i f the LQ is higher  than one, the regional technical 

coefficient is exact ly the nat ional value.  

Cross-industry location quotient (CILQi j)  

The Cross-Industry Locat ion Quotient (hereafter  CILQ) measures the relat ive 

impor tance of the supplying industry i  with respect to the purchasing industry j, in a 

specific region: 

 

[4] 

,

,

,

,

Si Ru

Si TC i

ij

Sj Ru
j

Sj TC

PV

SLQPV
CILQ

PV SLQ

PV

   
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Where PVSi,Ru is the product ion value of the supplying sector  i  in the uth region, PVSi,TC 

is the production value of the supplying sector i  in the country, and PVSj,Ru is the product ion 

value of the purchasing sector  j  in the uth region, PVSj,TC is the product ion value of the 

purchasing sector j  in total  country. The latter  formula is similar  to the rat io between 

supplying and purchasing SLQi . (Flegg and Webber, 1997). 

On one hand, if the regional product ion of the supplying indust ry i  (in terms of i ts 

nat ional product ion) is greater  than the regional  production of the purchasing industry j  

(in terms of its nat ional product ion), the CILQi j is greater  than one and the input 

requirements of j  sector  could be sat isfied within the region (Fuentes Flores, 2002). On the 

other hand, if CILQi j is lower  than one, the inputs needed by the purchasing indust ry might 

not be produced by the supplying sector and, consequently, they would need to impor t the 

inputs from another  region. 

The just descr ibed method allows to make regional est imations without extensive 

sector ial  data. It  only requer i res product ion data from the regions. The main disadvantage 

of this method is that it  reduces the industry technical coefficient and magnify the 

impor tant sectors of the region (Flegg and Webber, 2000). For  this reason, it  has been 

considered that i t  underest imates the regional impor t propensity and generates a higher  

sel f-sufficient, l ike the SLQ. Annex I II shows the cross-indust ry locat ion quotient for  each 

region. 

The FLQ ij formula 

The Flegg Locat ion Quotient (FLQ) attempts to solve the overest imation of the 

industry sector ’s self-sufficiency problem, ascr ibed to CILQ and SLQ. This approach 

includes a cor rect ion to the CILQ method, which is a measure of the size of the region. The 

aim of the cor rect ion is to weight the importance of each region comparing the regional  

product ion value with the nat ional product ion value. 

[5] ij ij
FLQ CILQ     

[6] 2
1  , with 0 <1log u

RPV
NPV



          
 Where λ * is the size factor  that weight the regional  relat ive impor tance for the country. A crucial parameter for this quotient is δ (constant across the sectors), which is a 

measure of the regional impor ts.3 On one hand, if the parameter  is close to one, the 

regional impor ts will be higher . On the other  hand, if the parameter  is exact ly zero, the 

FLQ is equivalent to the CILQ (Flegg and Webber , 1997)). Finally, the term that has r isen to 

the power  in quest ion, is a logar ithm of base two. It  measures the size of the region using 

the resul t ing share over the total production in the region (RPVu) and the nat ional 

product ion (NPV).  

                                                             

3 A recent study of Faye, Romero and Mastronardi  (2012) for  the Argentinean province of Cór doba have found that it was preferred a sectorial δ because it reduces the sectorial bias in terms of intermediate consumption 
and represents a better cost st ructure. 



 8 

Empir ical results in Flegg and Webber  (1996a and 1996b) have proved that this 

method is better  than SLQ and CILQ because it reduces the standard error  on the non-

survey est imation. However , this part icular  LQ has drawed some cr it icisms that the 

formula explained in the following sect ion will t ry to solve.  

The correction by a specialization coefficient: the AFLQi j formula 

McCann and Dewhurst (1998) have cr iticized the FLQ formula because it  has not 

al lowed a regional technical coefficient  of some par t icular  industry to be greater  than the 

nat ional technical coefficient of that. Flegg and Webber  (2000) have offered a new LQ 

methodology called the augmented FLQ formula (AFLQ). It  new method has included a 

special izat ion effect  of each indust ry.  

[7]    2 2
log 1 log 1

ijij ij j j
FLQAFLQ CILQ SLQ SLQ               

[8] 2
1  , with 0 <1log uRPV

NPV



          
 

The cor rect ion of the equation [7] (with respect to the equation [5]) will be 

operat ive if and only if the industry is self-sufficient, which cor responds wi th a SLQ 

greater  than one. If that occurs, the specialization term wi ll raise the FLQ formula and, 

consequently, the regional impor t wi ll decrease.  

It  has been affirmed that the parameter δ is important to make the estimation. Flegg 
and Webber  (2000) have said that a reasonable value could be 0.3. In addit ion, they have 

also advised a smaller  value i f the region is smal ler and vice versa.  

For  the cur rent study, it has been decided to work with a parameter δ close to 0.4, 
because this specific case is about two large regions. It  must be remarked that non-survey 

methods use only product ion figures. In our  case, we also have information on 

intermediate consumption and value added. Hence, we have a more precise not ion about 

the existent technology at the sector ial level4. These are included as addit ional constraints 

that our  est imation of the regional input output tables has to enforce. The next sect ions 

will show cal ibration techniques to deal wi th these constraints. 

  The AFLQ coefficients and the intraregional  input-output tables are presented in 

the annex IV and in the annex V, respect ively. These tables change when the inter regional  

commerce is incorporated. It  is important to know that every LQ const raint must be 

enforced when the CILQ has been put in the equation [7], i.e. i f CILQi j is greater  than one, 

the CILQi j on the equation [7] is one.  

Once the AFLQ is computed, the regional  technical coefficients are obtained. These 

coefficients are used to mult iply the regional production value and to est imate the 

intraregional input-output table. With respect to the interregional tables, it has been 

assumed that a region is a regional net-expor ter  if and only i f the SLQ is greater  than one 

(self-sufficiency). For  this reason, i t  might be considered that BAC is net expor ter  of 

services, because it  is more specialized in that sector  (the SLQ can be checked). In the next 

                                                             

4 The ratio between regional intermediate consumption and regional production value obtained from a parameter δ of 0.37 for BAC and of 0.4 for the ROC has been close to the observed data in each region. 
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sect ion, the inter regional input-output tables for  Argentina with calibrat ion techniques 

will be est imated. 

3. INTERREGIONAL INPUT-OUTPUT TABLES: CALIBRATION TECHNIQUES 

Additional constraints must be added to br ing consistency to regional input-output 

tables. First , special attention to the nat ional accounts must be paid, because the sum of 

transact ions car r ied out by sector  must reproduce the nat ional sector  in relat ion to the 

intermediate consumption and the intermediate sales. Moreover , the sum of regional  ij’s 

transact ions for  a par t icular sector  must reproduce the ij nat ional transact ion for  that 

sector . This constraint  implies to enforce the nat ional technical  coefficients and it  could be 

summar izing by the equation [9]:  

[9] 
1 1

P S
n ps

ij ij
p s

t t
 

    

Where ps

ij
r is the regional ij  t ransact ion from the purchasing region “p” and the 

supplying region “s”, and n

ij
a  is the nat ional i j  t ransact ion.  

It  can be argued that there are many problems in connect ion wi th the consistency of 

the intraregional tables. It  has been mentioned that the LQ theory needs only production 

data. At the local level, intermediate consumption data are available, so there are 

addit ional constraints to enforce. At this regard, since the quotient between the 

intermediate consumption and the product ion value is different across the regions, the 

technology of each sector  could be similar  but no ident ical.  

Taking into considerat ion the problems descr ibed in the latter  paragraph, the 

inter regional tables have been buil t  using calibrat ion techniques to enforce the nat ional 

table, to reply it  after  the adjustment. 

Bipropor t ional Adjustment (Stone, 1962 and Bacharach, 1970) and Cross-Entropy 

(Kul lback and Leibler , 1951) were the techniques used to solve those problems. It  has 

been affi rmed by Mc Dougall (1999) that RAS is an entropy opt imizat ion method, 

concluding that entropy opt imizat ion method is prefer red when a matr ix-fi l l ing problem is 

present. However , i t also has been suggested that RAS is prefer red for  the balancing 

matr ix problem.  

An ini t ial table was used by these techniques to build the final tables (see Table 3). 

For  this purpose, the initial table was cal ibrated taking addit ional  assumptions. First , it  

was put the intraregional tables which ones were calculated by LQ on the diagonal. 

Second, the ini t ial commerce between regions was needed. Subsequently, assumptions 

based on the theory of LQ were used to build tables for  the two regions, as follow 5: 

a. A regional sector  is an exporter  if and only if its SLQi  is greater  than one. 

Then, the sectors that have broken this rule only supply to the 

intraregional  commerce. 

                                                             

5 I t  would be impor tant to point  out that if the sector  can be disaggregated into smaller  specific sectors, these 
techniques offer  a more accurate measurement . Unfor tunately, the data collected allowed the disaggregat ion 
into only fourteen sectors, given the few information at local level. 
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b. Subsequently, the equation [9] must be enforced. Using (a), if a sector  j  of 

BAC expor ts, the sector  j  of ROC does not expor t. Thus, it  should be 

understood that or  
, 0BAC ROC

ij
r   or  

, 0ROC BAC

ij
r  . The latter  sentence is 

summar ized by the equation [10]: 

[10] 0
ps

ij
p s

r


  

Although an init ial table that enforces the intermediate sales was obtained, it 

generally does not enforce the intermediate consumption at regional level. A table where 

the total sales and consumption (rows and columns) converge, di fferent from init ial  table, 

is needed to solve the problem. The available data were: the product ion value, the 

intermediate consumption and intermediate sales (for  nat ional data) and the regional 

product ion value (for  intraregional tables), regional intermediate consumption (total 

columns) and intermediate sales6 (total rows). Calibrat ion techniques can be applied to 

solve the latter  problem.  

It  was decided to take addi tional assumptions to apply the calibrat ion techniques. 

Taking into account that the work is based on the BAC, it was decided to fix the 

intraregional tables for  this region. The latter  assumption has implied that the LQ 

approach’s have a val id theory as source. Moreover , the calibrat ion techniques were 

appl ied in the intraregional  tables for  ROC and the inter regional tables. 

A crucial aspect for  the calibrat ion techniques is the star t ing point for  the 

inter regional tables in the beginning of that procedure. A general  approach to build the 

ini tial tables was not found in the literature. For  this purpose, two star t ing points were 

included based on supplying and purchasing assumptions. It  has been pointed out before 

in this study that a BAC’s sector  expor ts to a ROC’s sector if and only if their  SLQ is greater  

than one. 

With respect  to the sales theory, it  has been assumed that the supplying sectors sell  

their  products in the same propor t ion in each region, i.e the sector  one from ROC has a 

SLQ greater  than one, so init ially sell to BAC’s sector in the same propor t ion as i t sel l to 

ROC. Certainly, this share changes when the i terat ions to enforce the restr ict ions for  

intermediate sales and consumption are applied.  

The other  star t ing point has a purchasing assumption but differs in each region. As 

the object ive of this work is to est imate pr incipally BAC tables to analyze their  structure, it  

has been taken the cost structure from LQ techniques as well. To that end, it  has been 

modeled the star t ing BAC’s impor ts using the intermediate consumption propor t ion of 

BAC intraregional tables. For  the BAC’s expor ts, i t  has been taken a transact ional 

approach7. The ROC’s imports have been distr ibuted in transact ional propor tions of ROC’s 

                                                             

6 In fact, intermediate sales were not considered local data. The totals come from the assumption that if a 

region is self-sufficient , it can export. If it  is not an exporter  region, the total intermediate sales was given by 
the method of regionalization of I-O tables. I f it  is an expor ter  region, the total intermediate sales was 

or iginated from the di fference between national intermediate sales and the sales in the other region.  

7 The same approach could not be used because the LQ method overestimates the ROC intraregional tables for 

many sectors. The method has estimated an intermediate consumption greater  than the regional accounts only 
for  the intraregional t ransactions. It  has led to the resul t that the LQ theory does not need intermediate 

consumption data to make the int raregional tables.  
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intraregional tables. Accordingly, it  has been separated the BAC’s sectors that sell to ROC’s 

sector s and a share of ROC’s intraregional tables have been computed as wel l. It  is a 

purchasing/ supplying approach because i t  has enforced the cost structure and the 

impor tance of the sector  at the intermediate level.  

The RAS method 

Bipropor t ional Adjustment, usually called RAS method (Stone, 1962 and Bacharach, 

1970) is the first calibrat ion technique that to be explained in this paper . Basically, the 

technique takes an init ial matrix (in the present case the inter regional  input output tables) 

and a set of row and column vectors as benchmark to enforce. After  several  iterat ions, the 

method offers a new table with transact ions that has similar  structure to the init ial matr ix 

but it  enforces the constraints (at rows and columns level)8. 

The logic of the iterat ive procedure is to find r j and sj vectors such that:  

[11] 
*

ij i ij ja r a s  

Where r i is the total of i column (intermediate consumption), aij is the init ial matr ix 

coefficient of consumption (not the transact ion), sj is the total  of the j  column 

(intermediate sales) and aij* is the final matr ix of coefficients. The procedure is an i terat ive 

algor ithm that is enforced in each iterat ion with the row or column total through the 

change of the init ial  aij. 

RAS has been frequently used to calibrate tables in the social accounting matr ices 

(see Chisar i et al , 2009 and 2010), l ike nat ional  input -output table and pr ivate 

consumption tables. It  has been suggested that the disadvantage of this method is that 

requires row and column totals and an ini t ial mat rix to begin the procedure. Moreover , it  

has been considered not flexible for  the matr ix addit ional constraints (l ineal or  not l ineal). 

The regional input output tables are shown as an example because under  that method the 

nat ional tables cannot be replicated in the process to calibrate the regional  tables (they 

can be simi lar but not equivalent).  

Once the final regional tables are obtained, the nat ional  table could be remade. As 

was mentioned before, it  might be difficult  to reach the or iginal nat ional table. In addit ion, 

many transact ions should be fixed for  the BAC, so if one transact ion for  this region is 

greater  than for  the nat ion (it  could happens applying LQ methods), it  may be impossible 

to ar r ive to the or iginal  table.  

Regional Cross-Entropy: additional constraints for the regional problem 

It  has been argued that the tradit ional  cross-entropy approach is an inference 

stat ist ic applicat ion based on information theory.9 

To i l lust rate the problem in an intuit ively way, the Figure 1 shows the method. 

First ly, a set of events (E1, .., En) were assumed that initially have qi probabi lity to occur. 

                                                             

8 I t has been shown by Bacharach (1971) that RAS converges under some necessary and sufficient condit ions. 

9 Technical  bearings and different applications could be seen in Jaynes (1982) and Golan, Judge y Miller 
(1996). 
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Secondly, it  has been supposed that a message implies a change of those probabil it ies and 

they are t ransformed in pi. The procedure implies to minimize a cross-entropy measure of 

distance (Kullback-Leibler,1951) between the init ial and the new probabi lit ies. 

FFii gguurr ee  11::  TThhee  CCrr oossss--EEnntt rr ooppyy  mmeetthhoodd  

 

   Sour ce: Ow n elaboration 

Thirdly, it  has been assumed that it  is focused on some par t icular  event Ej. The 

received information from the message has been –ln pj
10, but the addit ional information 

has been defined as follow: (–ln pj – ln qj) = – ln (pj / qj). Subsequently, expect factor has 

been applied separately over  the informat ive values of each event, the expected 

informative value has been found from the message (Robinson, Cattaneo and El-Said, 

2001): 

[12]  : ln
n

i

i
i

i

p
I p q p

q
    

Once the procedure to est imate inter regional input-output tables had been applied, 

the problem has become to find a new matr ix close to the already exist ing matr ix11, 

minimizing the cross-entropy distance but enforcing the constraints. It  could be 

considered that this method as more flexible than RAS because i t  allows updating the 

tables star t ing from inconsistent data. Moreover , it  allows including additional constraints 

like non-linear  constraints of information on each transact ion or a set of them (not 

necessary total row or  column).  

It  has been suggested by Golan, Judge and Robinson (1994) that different techniques 

to solve the est imation -previously mentioned- have focused on the nat ional input-output 

table.  

The problem to minimize the cross-entropy measure consists in finding a new set  of 

coefficients (A) that minimize the measure between the ini tial coefficient and the 

est imated one.  

[13] 
i j

jijiji aaa *

,,, ln     min  

Such as:  

                                                             

10 An experiment with n possible results is considered. A measure of uncertainty S(n) that has three proper ties 

has been searched: (i) S ≥ 0, (ii) S(1) = 0 y (iii) S(mn) = S(m) + S(n). It could be demonstrated that the 
logar ithm enforces these properties. So S(n) = k ln n, where k is a scale factor  that normalizes to one the 
measure 

11 It should be remembered the impor tance of ini tial tables on the previous sections. 
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[14] 1, 
i

jia , jj

i

ji yya  ,  wi th  10 ,  jia  

The solut ion can be obtained solving a Lagrangian that includes equations [13] and 

[14]. The results combine information of the new matr ix and the init ial one: 

[15] 
*

,

, * *

,
,

exp( )

exp( )

i j i j

i j

i j i j
i j

a y
a

a y







 

Where i  are the Lagrange mult ipl iers associated by the row-columns sum and 

the denominator  is the normalizat ion factor. This methodology is used to update social 

accounting matr ices.12  

It  might  be argued that Cross-Entropy is a more general technique than RAS 

because: 

i. It  does not need al l the new totals of rows or  columns (although the 

predict ion will be less accurate). 

i i. It  does not need a balanced init ial matr ix (the sum of rows could be 

more/ less than the sum of columns). 

i i i. New r ims could contain an er ror  term. 

iv. New r ims can be non-fixed parameters. 

v. Many values on the final matr ix could be fixed (not necessar ily a 

parameter , which will be explained further  on this work). 

vi. It  al lows non-linear  constraints. 

It  has been observed that the init ial constraints are the same as the nat ional  input-

output problem when the latter  techniques on the regional approach have been appl ied. 

This paper  introduces addit ional constraint that allows a better  adjustment to remake the 

nat ional table.  

The same star t ing point than RAS has been used under  purchasing assumption 

because it  has better results for  the measure of the er ror . It  allows to compare the 

per formance of the methods. In the case of cross-entropy, it  has been establ ished that 

addit ional constraints usually take into account the object ive to have a lower  er ror  more 

than RAS. The constraints have specified by the transact ional equation [16]: 

[16] 
,

     
p s

ij ij
p s

t t     

Where p and s are the purchasing and supplying region and i j  are the specific 

sector s.  

The latter  constraint (equation [16]) cannot be applied for  the ent ire matrix because 

the BAC int raregional tables have been fixed, being the loss of degrees of freedom the main 

problem. Instead, the equation [10] was enforced for  each inter regional transact ion.  

                                                             

12 A methodological  approach has been shown by Chisar i et. al  (2010) and Romero (2009). In addit ion, it could 
also be seen in Arndt, Robinson and Tarp (2002) to view applicat ion focuses on computable general 
equil ibrium models. 
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To that end, it has been decided to run the cross-entropy program with different 

quantit ies of restr ict ions at the sector ial level, having in mind the object ive to analyze the 

results in terms of the est imated nat ional table and the original input-output table.  

First ly, the program without these constraints was run. Secondly, the first  principal 

purchasing transact ion for  each sector  at nat ional level was fixed, applying the equation 

[16]. Finally, the second purchasing transact ion was computed. This procedure was 

followed unt il the eighth purchasing transact ion.  

In the next sect ion, stat ist ics will  be presented to decide what assumption could be 

better  in terms of measure the er ror between the est imated table and the or iginal one.  

4. PERFORMANCE INDICATORS AND RESULT ANALYSIS 

The object ive of this sect ion is to select the inter regional  tables that are more 

“accurate”. For  this purpose, it  was decided to contrast the est imated nat ional input output 

table with the or iginal ones.  

Stats for  eleven est imations mentioned in previous subsect ions are offered: two for  

RAS est imation (differentiat ing the assumption around the init ial matr ix) and nine for 

cross-entropy technique (different iating the quantity of fix sector ial t ransact ions in the 

problem).  

First , it  could be observed the absolute aggregate bias, measured as equation [17].  

[17] 

^

ij ij
ij

ij
ij

t t

A B
t




   

This indicator  is the result  of compar ing the transact ions in the final  aggregated 

matr ix (
^

ijt ) and the star t ing one (
ijt ). The indicator  is presented on Table 4. 

 

Table 4 – Aggregate bias by calibration method 

Method AB 

Supplying RAS 8.9% 

Purchasing RAS 7.0% 

Entr opy 0 t ransaction 12.2% 

Entr opy 1 t ransaction 7.7% 

Entr opy 2 t ransactions 5.6% 

Entr opy 3 t ransactions 4.0% 

Entr opy 4 t ransactions 3.3% 

Entr opy 5 t ransactions 1.8% 

Entr opy 6 t ransactions 1.4% 

Entr opy 7 t ransactions 1.2% 

Entr opy 8 t ransactions 0.8% 

Source: Ow n elaboration 
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It  can be observed that RAS method is preferred than Entropy method i f and only if 

any constraint or  one constraint are enforced. Compar ing the star t ing point on RAS 

method, purchasing method is prefer red than supplying matr ix because the aggregate bias 

are lower . 

Using the equation [18], sector ial bias in terms of sales are computed. Unfortunately, 

a trade-off between add constraints and the absolute sector ial er ror was found.  

[18] 

^

ij i j
i

i

ij
i

t t

ASSB
t





  

Table 5 shows the sector ial  bias in terms of intermediate sales. It  can be observed 

that it  is possible to add constraints but these are worse in terms of relat ive prices. It  

happened because when other transact ions are enforced, the er ror  is put in some sectors 

that are less impor tant in terms of sales. It  is worse because the structure of sales of this 

sector  at nat ional level  changes. When addit ional constraints were introduced, the sector  

most affected was the public administrat ion (S12).  

Table 5 – Sectorial intermediate sales bias 

 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 

Supplying RAS 3.5% 9.3% 4.1% 7.0% 33.3% 38.7% 5.6% 8.9% 6.9% 13.7% 5.7% 52.8% 13.4% 16.7% 

Purchasing RAS 2.9% 2.7% 4.2% 5.1% 13.3% 45.8% 5.3% 9.0% 6.3% 8.1% 6.8% 11.4% 15.8% 12.5% 

Entr opy 0 tr ans. 3.1% 3.3% 2.6% 8.7% 24.7% 59.6% 4.2% 12.3% 6.5% 22.5% 31.6% 19.9% 21.9% 14.2% 

Entr opy 1 tr ans. 2.8% 4.1% 7.2% 2.2% 24.1% 8.1% 5.3% 10.9% 5.9% 12.4% 26.8% 33.6% 19.5% 12.8% 

Entr opy 2 tr ans. 0.1% 5.0% 0.0% 0.5% 26.9% 5.3% 6.9% 9.9% 6.1% 9.7% 17.5% 30.6% 24.3% 13.1% 

Entr opy 3 tr ans. 0.1% 2.9% 0.0% 0.2% 23.3% 4.1% 11.0% 12.3% 0.4% 8.0% 11.5% 29.6% 21.3% 13.9% 

Entr opy 4 tr ans. 0.1% 0.0% 0.0% 0.0% 21.1% 5.8% 8.8% 12.8% 0.0% 2.5% 10.2% 23.2% 19.0% 16.7% 

Entr opy 5 tr ans. 0.1% 0.0% 0.1% 0.0% 10.1% 7.5% 2.2% 14.9% 0.0% 1.8% 0.0% 15.2% 14.8% 18.7% 

Entr opy 6 tr ans. 0.1% 0.0% 0.0% 0.0% 2.4% 4.4% 2.0% 13.5% 0.0% 1.2% 0.0% 27.6% 13.0% 14.8% 

Entr opy 7 tr ans. 0.1% 0.0% 0.0% 0.0% 11.2% 2.2% 2.0% 10.3% 0.0% 0.3% 0.0% 47.1% 1.7% 14.8% 

Entr opy 8 tr ans. 0.2% 0.1% 0.1% 0.0% 0.0% 1.1% 2.0% 3.9% 0.0% 0.0% 0.0% 57.6% 1.4% 15.7% 

Source: Ow n estimations. 

Using the equation [19], the sector ial bias in terms of purchases is computed. A 

trade-off between add constraints and the absolute sector ial purchasing bias was found as 

wel l.  

[19] 

^

ij ij
j

j

ij
j

t t
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t
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


  

Table 6 shows the sector ial bias in terms of intermediate purchases. This bias is the 

impor tant one because the inputs requirements affect direct ly on the product ion function. 

It  can be observed that it  is possible to add constraints but these are worse in terms of 

relat ive prices. When additional constraints are introduced, the sector  most affected is the 

real estate, rent ing and business (S11). 
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Table 6 – Sectorial intermediate purchases bias 

 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 

Supplying RAS 11.3% 15.2% 24.5% 4.0% 16.4% 5.3% 15.7% 13.7% 15.6% 23.7% 39.5% 5.4% 3.9% 9.9% 

Purchasing RAS 12.0% 4.6% 17.0% 2.8% 5.0% 3.6% 16.3% 6.9% 7.8% 20.0% 62.2% 5.2% 3.5% 6.6% 

Entr opy 0 trans. 9.7% 10.1% 12.3% 11.8% 6.2% 6.1% 21.8% 4.9% 8.2% 11.9% 67.8% 13.2% 4.6% 14.8% 

Entr opy 1 trans. 6.7% 8.8% 9.1% 6.1% 4.1% 6.3% 14.5% 4.3% 7.4% 6.1% 33.2% 7.0% 5.2% 12.3% 

Entr opy 2 trans. 3.0% 7.6% 8.2% 5.2% 3.7% 5.7% 9.0% 1.1% 2.5% 5.4% 31.3% 8.4% 2.6% 8.6% 

Entr opy 3 trans. 2.2% 3.8% 5.5% 4.3% 3.3% 2.7% 5.2% 0.7% 2.6% 2.6% 25.2% 5.9% 2.1% 4.8% 

Entr opy 4 trans. 2.6% 2.8% 3.9% 3.7% 3.0% 2.3% 4.8% 0.5% 0.9% 1.0% 19.9% 5.9% 2.1% 2.9% 

Entr opy 5 trans. 0.7% 1.4% 2.3% 2.5% 1.7% 0.2% 2.2% 0.3% 0.7% 0.2% 16.5% 2.5% 0.9% 2.1% 

Entr opy 6 trans. 0.4% 0.3% 0.9% 2.0% 1.4% 0.1% 1.3% 0.3% 1.1% 0.2% 16.5% 0.8% 0.9% 1.0% 

Entr opy 7 trans. 0.1% 0.2% 2.6% 1.5% 0.1% 0.0% 0.8% 0.2% 2.0% 0.1% 15.5% 3.2% 0.6% 0.7% 

Entr opy 8 trans. 0.1% 0.3% 0.0% 1.4% 2.2% 0.1% 0.0% 1.7% 0.3% 1.5% 11.7% 0.0% 0.0% 0.0% 

Source: Ow n estimations. 

It  could be appreciated on Figure 2 the absolute aggregate bias and the maximum 

absolute sales bias. As it  was said before on the Table 4, purchasing RAS has a lower er ror  

in aggregate terms than supplying RAS. In terms of Cross-Entropy method, it  could be 

appreciated that if it  is not possible to enforce transact ional constraints, RAS is better . 

However , when the transact ional constraints are increased, the bias falls to 0.8%. The 

cri ter ia to choose the final matr ix was based on the last tables and the next figure. 

Figure 2: Aggregate bias and sectorial supply bias 
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Source: Ow n est imat ions. 

The cr iter ia could change in terms of the object ive. For  example, the regional tables 

are needed to construct a general equilibr ium model. Then, if the technique is taken with 

the eighth biggest purchasing transact ions, i t  is not well  when the sector ial relat ive pr ices 

must be computed. However , these conclusions can contr ibute to the final sector ial 

aggregation. 
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For  this paper ’s aims, i t  was preferred to take for  the final  matr ix the cross-entropy 

technique, which fixes the fifth principal purchasing transact ions13. The est imated nat ional 

input-output table could be seen on annex VI and the final regional matr ix could be seen 

on annex VII, respect ively. It  can be observed that the supplying bias are concentrated 

pr incipally in sectors 12 and 14. This indicates that these sector s could be aggregated with 

the purpose to enhance in terms of bias and not compound a distor ted sector  for the 

model.  

Other  cr iter ia could observe only purchasing t ransact ions with the object ive to 

analyze the Leontief mult ipliers and technical coefficients. If this were this paper ’s aim, 

purchasing indicators must be analyzed. These indicators suggest that more constraints 

can be put to have better  results.  

Some implicat ions can be obtained from the final matr ix. The inter regional 

propensit ies to impor t, inter regional  propensit ies to expor t and final demand share are 

impor tant to be shown after  the final interregional input-output tables are bui lt . Table 7 

shows these regional shares in terms of product ion value. In addit ion, the requirement of 

industry impor ts for  BAC are presented, because it  explains the 55% of the BAC impor ts. It 

could be an under / over est imation measure of the accuracy that have the locat ion 

quotients methods. 

Table 7 – Exports (X_reg) and imports (M_reg) requirements and Final Demand(FD). 

Industry imports for BAC (In terms of production value) 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

M_reg BAC 0.15 0.15 0.06 0.11 0.20 0.07 0.15 0.24 0.08 0.02 0.20 0.11 0.22 0.22 

Industry BAC 0.10 0.13 0.03 0.08 0.02 0.05 0.11 0.22 0.06 0.01 0.05 0.06 0.06 0.16 

X_reg BAC - - - - - - 0.02 0.22 0.37 0.56 0.04 - - 0.02 

FD BAC 0.03 0.03 0.03 0.68 0.59 0.99 0.90 0.62 0.26 0.00 0.78 0.96 0.86 0.89 

M_reg ROC 0.01 0.04 0.01 0.03 0.02 0.05 0.06 0.01 0.05 0.07 0.01 0.06 0.01 0.06 

X_reg ROC 0.02 0.01 0.04 0.06 0.17 0.05 - - - - - 0.02 0.09 - 

FD ROC 0.24 0.72 0.20 0.47 0.29 0.86 0.78 0.70 0.23 0.00 0.09 0.93 0.75 0.83 

Source: Ow n Estimations 

 It  was observed that BAC has impor tant regional requirements when it  is 

compared with ROC As it  was presented in the second row, the indust ry regional  imports 

explain the most impor tant purchase in every sector  in terms of production value. An 

example is the sector  8, which imports twenty four percent (24%) of their  product ion 

value from ROC, but twenty two percent (22%) of these come from ROC indust ry. Those 

purchases are impor tant in terms of BAC sectors, because if the industry regional export 

share is seen, i t is 6%, i .e. the industry sales to BAC only six percent (6%) of their 

product ion. 

 When the regions were compared, i t  was observed the self-sufficiency of ROC that 

has regional imports shares and regional expor t shares behind ten percent (10%) of their  

product ion value, except for  sector  5 that expor ts the seventeen percent (17%) of their 

product ion to BAC  

                                                             

13 An additional  performance indicator  could be the value function of the entropy funct ion. However , it  was not 
presented because if constraints are added in the problem, the value to minimize w ill  be greater . It  happened 
because the degrees of freedom are lost when the constraints are added. 
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5. CONCLUSIONS 

This paper  is the first  approach in Argentina to build a regional input output model 

for Buenos Aires Ci ty. Regional input output tables were built  wi th the final object ive to 

est imate a regional social accounting matr ix, which wil l include Buenos Aires ci ty and the 

rest of Argentina.  

The regional tables were separated in intraregional  and interregional tables. The 

construct ion methodology of the intraregional tables was based on Flegg and Webber 

(1995, 1997, 2000). Then, the RAS and the Cross-Entropy methodologies were introduced 

for the calibrat ion of interregional  tables.  

It  was concluded that the entropy methods per forms better  than RAS method 

because i t  replicates more accurately the nat ional input output table and it  has a lower  

sectoral biases, so it  can be expected that the final  distor tion on relat ive pr ices will be 

lower  in a CGE calibrat ion. The final result  is a regional input-output matr ix that has a 2.2 

percent of bias in terms of nat ional input  output table, and this bias is concentrated on 

specific sectors, par t icularly in financial intermediat ion and public administrat ion. This 

sector  will be aggregated in the CGE model following this est imate.  
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Annex I: Technical coefficients of national input-output tables for Argentina in 2006. 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 Agr iculture, forest ry and hunti ng 0.09 0.00 0.00 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 Fishing 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 Mining and quarrying 0.00 0.00 0.04 0.04 0.14 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 Indust ry 0.18 0.18 0.07 0.29 0.05 0.26 0.03 0.37 0.11 0.03 0.04 0.06 0.07 0.12 

5 Water, Electr ici ty and gas 0.00 0.00 0.01 0.01 0.23 0.00 0.01 0.02 0.01 0.01 0.00 0.02 0.01 0.02 

6 Constructi on 0.01 0.00 0.04 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.06 0.02 0.01 0.01 

7 Commerce 0.02 0.03 0.00 0.02 0.00 0.04 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.01 

8 Hotels and restaur ants 0.00 0.02 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.06 0.03 0.01 

9 Tr anspor t and communication 0.02 0.07 0.01 0.08 0.04 0.10 0.06 0.01 0.13 0.08 0.02 0.04 0.01 0.12 

10 Financial i nter mediati on 0.02 0.02 0.02 0.01 0.02 0.06 0.10 0.01 0.05 0.13 0.02 0.09 0.00 0.04 

11 Real estate, r enti ng and business 0.00 0.04 0.02 0.02 0.03 0.06 0.08 0.02 0.05 0.07 0.01 0.04 0.01 0.09 

12 Publi c administ rat ion 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 

13 Educati on, health and social  

services 
0.00 0.00 0.03 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.13 0.01 

14 Other services 0.00 0.00 0.03 0.00 0.01 0.00 0.00 0.00 0.02 0.01 0.01 0.01 0.01 0.01 

Source: Inst i tuto Nacional  de Estadísticas y Censos ( INDEC). 

 

 

Annex I I – Production values and Simple Location Quotient for BAC and ROC  

N° Sectors PV of 

Argentina 

PV of BAC Share of 

total 

SLQ i  PV of 

ROC 

Share of 

total 

SLQ i 

1 Agr iculture, for estry and hunting 64594 1282 0% 0.09 63312 7% 1.27 

2 Fishing 2792 75 0% 0.12 2716 0% 1.27 

3 Mining and quar rying 47229 4586 2% 0.42 42643 5% 1.17 

4 Industry 403266 62122 23% 0.67 341145 38% 1.10 

5 Water , Electr i ci ty and gas 23048 4412 2% 0.83 18636 2% 1.05 

6 Construction 96792 13990 5% 0.63 82802 9% 1.11 

7 Commerce 93114 24346 9% 1.13 68768 8% 0.96 

8 Hotels and restaurants 31432 12821 5% 1.77 18611 2% 0.77 

9 Tr anspor t and communication 102246 34321 13% 1.45 67925 8% 0.86 

10 Financial i ntermediation 40411 21863 8% 2.34 18548 2% 0.60 

11 Real  estate, renting and business 77833 45272 17% 2.52 32561 4% 0.54 

12 Public administration 50727 11554 4% 0.99 39172 4% 1.004 

13 Educat ion, health and social services 78117 17635 7% 0.98 60482 7% 1.01 

14 Other  services 50489 14051 5% 1.21 36438 4% 0.94 

Total 1162089 268329 100%  893759 100%  

Source: INDEC, Minister io de hacienda GCBA and Chisar i  et . al (2010). 
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Annex I I I – Cross Industry Location Quotients for BAC and ROC 

BAC CILQ coefficients 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 1.00 0.73 0.20 0.13 0.10 0.14 0.08 0.05 0.06 0.04 0.03 0.09 0.09 0.07 

2 1.36 1.00 0.28 0.18 0.14 0.19 0.10 0.07 0.08 0.05 0.05 0.12 0.12 0.10 

3 4.89 3.59 1.00 0.63 0.51 0.67 0.37 0.24 0.29 0.18 0.17 0.43 0.43 0.35 

4 7.76 5.70 1.59 1.00 0.80 1.07 0.59 0.38 0.46 0.28 0.26 0.68 0.68 0.55 

5 9.64 7.08 1.97 1.24 1.00 1.32 0.73 0.47 0.57 0.35 0.33 0.84 0.85 0.69 

6 7.28 5.34 1.49 0.94 0.76 1.00 0.55 0.35 0.43 0.27 0.25 0.63 0.64 0.52 

7 13.17 9.67 2.69 1.70 1.37 1.81 1.00 0.64 0.78 0.48 0.45 1.15 1.16 0.94 

8 20.54 15.08 4.20 2.65 2.13 2.82 1.56 1.00 1.22 0.75 0.70 1.79 1.81 1.47 

9 16.91 12.41 3.46 2.18 1.75 2.32 1.28 0.82 1.00 0.62 0.58 1.47 1.49 1.21 

10 27.25 20.01 5.57 3.51 2.83 3.74 2.07 1.33 1.61 1.00 0.93 2.38 2.40 1.94 

11 29.30 21.51 5.99 3.78 3.04 4.02 2.22 1.43 1.73 1.08 1.00 2.55 2.58 2.09 

12 11.47 8.42 2.35 1.48 1.19 1.58 0.87 0.56 0.68 0.42 0.39 1.00 1.01 0.82 

13 11.37 8.35 2.33 1.47 1.18 1.56 0.86 0.55 0.67 0.42 0.39 0.99 1.00 0.81 

14 14.02 10.29 2.87 1.81 1.45 1.93 1.06 0.68 0.83 0.51 0.48 1.22 1.23 1.00 

ROC CILQ coefficients 

 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 1.00 1.01 1.09 1.16 1.21 1.15 1.33 1.66 1.48 2.14 2.34 1.27 1.27 1.36 

2 0.99 1.00 1.08 1.15 1.20 1.14 1.32 1.64 1.46 2.12 2.33 1.26 1.26 1.35 

3 0.92 0.93 1.00 1.07 1.12 1.06 1.22 1.52 1.36 1.97 2.16 1.17 1.17 1.25 

4 0.86 0.87 0.94 1.00 1.05 0.99 1.15 1.43 1.27 1.84 2.02 1.10 1.09 1.17 

5 0.82 0.83 0.90 0.96 1.00 0.95 1.09 1.37 1.22 1.76 1.93 1.05 1.04 1.12 

6 0.87 0.88 0.95 1.01 1.06 1.00 1.16 1.44 1.29 1.86 2.04 1.11 1.10 1.19 

7 0.75 0.76 0.82 0.87 0.91 0.86 1.00 1.25 1.11 1.61 1.77 0.96 0.95 1.02 

8 0.60 0.61 0.66 0.70 0.73 0.69 0.80 1.00 0.89 1.29 1.42 0.77 0.76 0.82 

9 0.68 0.68 0.74 0.79 0.82 0.78 0.90 1.12 1.00 1.45 1.59 0.86 0.86 0.92 

10 0.47 0.47 0.51 0.54 0.57 0.54 0.62 0.78 0.69 1.00 1.10 0.59 0.59 0.64 

11 0.43 0.43 0.46 0.49 0.52 0.49 0.57 0.71 0.63 0.91 1.00 0.54 0.54 0.58 

12 0.79 0.79 0.86 0.91 0.96 0.90 1.05 1.30 1.16 1.68 1.85 1.00 1.00 1.07 

13 0.79 0.80 0.86 0.92 0.96 0.91 1.05 1.31 1.17 1.69 1.85 1.00 1.00 1.07 

14 0.74 0.74 0.80 0.85 0.89 0.84 0.98 1.22 1.09 1.57 1.73 0.93 0.93 1.00 

Source: Ow n estimations based on Flegg and Webber  (1997, 2000) 
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Annex IV – AFLQ for BAC and ROC 

BAC AFLQ coefficients 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 0.64 0.47 0.13 0.08 0.07 0.09 0.05 0.05 0.05 0.04 0.04 0.06 0.06 0.05 

2 0.64 0.64 0.18 0.11 0.09 0.12 0.07 0.06 0.07 0.06 0.05 0.08 0.08 0.07 

3 0.64 0.64 0.64 0.40 0.32 0.43 0.26 0.22 0.24 0.20 0.19 0.27 0.28 0.25 

4 0.64 0.64 0.64 0.64 0.52 0.64 0.41 0.36 0.38 0.32 0.31 0.43 0.44 0.40 

5 0.64 0.64 0.64 0.64 0.64 0.64 0.51 0.44 0.47 0.39 0.38 0.54 0.54 0.50 

6 0.64 0.64 0.64 0.60 0.48 0.64 0.39 0.33 0.36 0.30 0.29 0.41 0.41 0.38 

7 0.64 0.64 0.64 0.64 0.64 0.64 0.70 0.60 0.65 0.54 0.52 0.64 0.64 0.69 

8 0.64 0.64 0.64 0.64 0.64 0.64 0.70 0.94 0.83 0.84 0.82 0.64 0.64 0.73 

9 0.64 0.64 0.64 0.64 0.64 0.64 0.70 0.77 0.83 0.69 0.67 0.64 0.64 0.73 

10 0.64 0.64 0.64 0.64 0.64 0.64 0.70 0.94 0.83 1.11 1.08 0.64 0.64 0.73 

11 0.64 0.64 0.64 0.64 0.64 0.64 0.70 0.94 0.83 1.11 1.16 0.64 0.64 0.73 

12 0.64 0.64 0.64 0.64 0.64 0.64 0.61 0.52 0.56 0.47 0.46 0.64 0.64 0.60 

13 0.64 0.64 0.64 0.64 0.64 0.64 0.60 0.52 0.56 0.47 0.45 0.63 0.64 0.59 

14 0.64 0.64 0.64 0.64 0.64 0.64 0.70 0.64 0.69 0.57 0.56 0.64 0.64 0.73 

ROC AFLQ coefficients 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 1.10 1.09 1.04 0.99 0.96 1.00 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 

2 1.09 1.09 1.04 0.99 0.96 1.00 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 

3 1.01 1.01 1.04 0.99 0.96 1.00 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 

4 0.95 0.95 0.97 0.99 0.96 0.99 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 

5 0.90 0.91 0.93 0.95 0.96 0.94 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 

6 0.96 0.96 0.98 0.99 0.96 1.00 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 

7 0.83 0.83 0.85 0.86 0.88 0.86 0.93 0.93 0.93 0.93 0.93 0.89 0.89 0.93 

8 0.66 0.66 0.68 0.69 0.70 0.69 0.74 0.93 0.82 0.93 0.93 0.71 0.71 0.76 

9 0.74 0.75 0.76 0.78 0.79 0.77 0.83 0.93 0.93 0.93 0.93 0.80 0.80 0.85 

10 0.51 0.51 0.53 0.54 0.54 0.54 0.57 0.72 0.64 0.93 0.93 0.55 0.55 0.59 

11 0.47 0.47 0.48 0.49 0.50 0.49 0.52 0.65 0.58 0.84 0.93 0.50 0.50 0.54 

12 0.86 0.87 0.89 0.90 0.92 0.90 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 

13 0.87 0.87 0.89 0.91 0.92 0.90 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 

14 0.81 0.81 0.83 0.84 0.86 0.84 0.90 0.93 0.93 0.93 0.93 0.87 0.87 0.93 

Source: Ow n estimations based on Flegg and Webber  (1997, 2000) 
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Annex V – Initial intraregional input-output tables 

Intraregional BAC transactions 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 72 0 0 563 - 0 - 1 0 - 0 0 0 1 

2 0 1 - 13 - - - 0 - - - - 0 - 

3 0 0 128 1,074 200 951 - - 6 - 0 1 0 0 

4 145 9 204 11,367 121 2,292 348 1,704 1,455 185 518 292 534 699 

5 3 0 40 378 645 26 100 107 96 49 85 115 50 117 

6 8 0 107 24 1 - 0 198 51 - 793 92 65 56 

7 14 1 5 828 3 346 209 129 288 23 78 29 31 111 

8 2 1 - 202 0 - 46 6 146 323 545 430 308 105 

9 17 3 42 3,153 109 867 981 133 3,753 1,235 576 291 142 1,240 

10 18 1 45 390 62 541 1,622 111 1,367 3,160 1,053 632 50 448 

11 1 2 59 759 73 507 1,356 281 1,507 1,624 686 266 101 947 

12 1 0 5 116 23 2 11 - 224 33 8 8 10 22 

13 1 0 87 237 67 - 6 29 42 39 236 165 1,445 119 

14 1 0 93 126 35 1 32 13 400 97 245 74 88 141 

Intraregional ROC transactions 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 6,110 7 1 37,081 - 14 - 26 2 - 0 7 3 68 

2 0 69 - 610 - - - 0 - - - - 0 - 

3 8 0 1,921 14,468 2,494 13,061 - - 43 - 0 7 3 2 

4 10,600 467 2,871 96,527 954 20,904 2,207 6,445 6,998 456 1,121 2,118 3,896 4,147 

5 175 3 535 3,067 4,079 228 510 326 371 98 147 670 295 560 

6 588 0 1,521 218 11 - 2 798 263 - 1,827 714 509 356 

7 909 60 58 6,139 16 2,752 780 287 817 33 100 134 147 386 

8 96 33 - 1,202 1 - 139 8 287 302 445 1,621 1,172 282 

9 984 138 471 21,026 569 6,212 3,295 230 8,287 1,401 571 1,231 607 3,749 

10 706 24 347 1,796 221 2,680 3,765 123 2,085 2,225 648 1,844 148 935 

11 43 48 412 3,186 240 2,286 2,870 284 2,096 1,042 393 709 272 1,803 

12 84 13 65 898 141 21 49 - 728 56 12 40 51 90 

13 39 2 1,128 1,845 403 - 27 75 138 66 348 820 7,192 480 

14 48 0 1,120 913 196 8 116 27 1,066 133 293 341 408 462 

Source: Ow n estimations based on Flegg and Webber  (1997, 2000) 
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Annex VI - Technical coefficients of estimated national input-output tables for Argentina. 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 Agr iculture, forestr y and hunting 0.09 0.00 0.00 0.11 - 0.00 - 0.00 0.00 - 0.00 0.00 0.00 0.00 

2 Fishing 0.00 0.02 - 0.00 - - - 0.00 - - - - 0.00 - 

3 Mining and quar rying 0.00 0.00 0.04 0.04 0.14 0.16 - - 0.00 - 0.00 0.00 0.00 0.00 

4 Industr y 0.18 0.18 0.07 0.29 0.05 0.26 0.03 0.37 0.11 0.03 0.04 0.06 0.07 0.12 

5 Water , Electr ici ty and gas 0.00 0.00 0.01 0.01 0.23 0.00 0.01 0.02 0.01 0.01 0.00 0.02 0.01 0.02 

6 Construct ion 0.01 0.00 0.04 0.00 0.00 - 0.00 0.05 0.00 - 0.06 0.02 0.01 0.01 

7 Commer ce 0.02 0.03 0.00 0.02 0.00 0.04 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.01 

8 Hotels and r estaurants 0.00 0.02 - 0.01 0.00 - 0.00 0.00 0.01 0.02 0.01 0.06 0.03 0.01 

9 Transpor t and communicat ion 0.02 0.07 0.01 0.08 0.04 0.10 0.06 0.01 0.13 0.08 0.02 0.04 0.01 0.12 

10 Financial inter mediat ion 0.02 0.02 0.02 0.01 0.02 0.06 0.10 0.01 0.05 0.13 0.02 0.09 0.00 0.04 

11 Real estate, renting and business 0.00 0.04 0.02 0.02 0.03 0.06 0.08 0.02 0.05 0.07 0.01 0.04 0.01 0.09 

12 Public administration 0.00 0.01 0.00 0.00 0.01 0.00 0.00 - 0.01 0.00 0.00 0.00 0.00 0.00 

13 Education, health and social services 0.00 0.00 0.03 0.01 0.02 - 0.00 0.00 0.00 0.00 0.01 0.02 0.13 0.01 

14 Other  services 0.00 0.00 0.03 0.00 0.01 0.00 0.00 0.00 0.02 0.01 0.01 0.01 0.01 0.01 

 Source: Ow n estimat ion 
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Annex VII - Technical coefficient of estimated regional input-output tables for Buenos Aires City 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 Agr iculture, forestry and hunting      0.06    0.00    0.00    0.02          -      0.00          -      0.00    0.00          -      0.00    0.00    0.00    0.00  

2 Fishing      0.00    0.01          -      0.00          -            -            -      0.00          -            -            -            -      0.00          -    

3 Mining and quar rying      0.00    0.00    0.03    0.05    0.05    0.07          -            -      0.00          -      0.00    0.00    0.00    0.00  

4 Industry      0.11    0.12    0.04    0.18    0.03    0.16    0.01    0.13    0.04    0.01    0.01    0.03    0.03    0.05  

5 Water , Electr ici ty and gas      0.00    0.00    0.01    0.01    0.15    0.00    0.00    0.01    0.00    0.00    0.00    0.01    0.00    0.01  

6 Construct ion      0.00    0.00    0.00    0.00    0.00          -      0.00    0.00    0.00          -      0.00    0.00    0.00    0.00  

7 Commer ce      0.01    0.02    0.00    0.01    0.00    0.02    0.01    0.01    0.01    0.00    0.00    0.00    0.00    0.01  

8 Hotels and restaurants      0.00    0.01          -      0.00    0.00          -      0.00    0.00    0.00    0.01    0.01    0.04    0.02    0.01  

9 Transpor t and communicat ion      0.01    0.04    0.01    0.05    0.02    0.06    0.04    0.01    0.11    0.06    0.01    0.03    0.01    0.09  

10 Financial intermediation      0.01    0.01    0.01    0.01    0.01    0.04    0.07    0.01    0.04    0.14    0.02    0.05    0.00    0.03  

11 Real estate, renting and business      0.00    0.02    0.01    0.01    0.02    0.04    0.06    0.02    0.04    0.07    0.02    0.02    0.01    0.07  

12 Public administration      0.00    0.00    0.00    0.00    0.01    0.00    0.00          -      0.01    0.00    0.00    0.00    0.00    0.00  

13 Education, health and social services      0.00    0.00    0.02    0.00    0.02          -      0.00    0.00    0.00    0.00    0.01    0.01    0.08    0.01  

14 Other  services      0.00    0.00    0.02    0.00    0.01    0.00    0.00    0.00    0.01    0.00    0.01    0.01    0.00    0.01  

BAC Intr aregional  Consumption      0.21    0.24    0.16    0.35    0.30    0.40    0.19    0.20    0.27    0.31    0.09    0.20    0.16    0.28  

BAC Inter regional impor ts      0.15    0.15    0.06    0.11    0.20    0.07    0.15    0.24    0.08    0.02    0.20    0.11    0.22    0.22  

BAC Inter mediate Consumption      0.36    0.40    0.22    0.47    0.50    0.46    0.34    0.44    0.35    0.33    0.29    0.31    0.38    0.51  

BAC Added Value      0.64    0.60    0.78    0.53    0.50    0.54    0.66    0.56    0.65    0.67    0.71    0.69    0.62    0.49  

Sour ce: Ow n estimation 

 

Technical coefficient of estimated regional input-output tables for the Rest of Country 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 Agr icultur e, forest ry and hunting      0.09    0.00    0.00    0.12          -      0.00          -      0.00    0.00          -      0.00    0.00    0.00    0.00  

2 Fi shing      0.00    0.02          -      0.00          -            -            -      0.00          -            -            -            -      0.00          -    

3 Mining and quarrying      0.00    0.00    0.04    0.04    0.15    0.17          -            -      0.00          -      0.00    0.00    0.00    0.00  

4 Industr y      0.18    0.18    0.07    0.29    0.05    0.26    0.00    0.39    0.11    0.04    0.00    0.05    0.06    0.09  

5 Water , Electr i ci ty and gas      0.00    0.00    0.02    0.01    0.22    0.00    0.00    0.02    0.01    0.01    0.00    0.02    0.00    0.01  

6 Construction      0.01    0.00    0.04    0.00    0.00          -      0.00    0.08    0.00          -      0.01    0.02    0.01    0.01  

7 Commerce      0.02    0.02    0.00    0.02    0.00    0.04    0.01    0.02    0.02    0.00    0.00    0.00    0.00    0.01  

8 Hotels and restaurants      0.00    0.01          -      0.00    0.00          -      0.00    0.00    0.00    0.02    0.00    0.05    0.02    0.01  

9 Transport  and communicat ion      0.02    0.05    0.01    0.07    0.03    0.08    0.05    0.01    0.11    0.09    0.02    0.03    0.01    0.10  

10 Financial i nter mediati on      0.01    0.01    0.01    0.00    0.01    0.04    0.07    0.01    0.03    0.08    0.01    0.07    0.00    0.03  

11 Real estate, r enti ng and business      0.00    0.03    0.02    0.02    0.02    0.06    0.08    0.02    0.05    0.05    0.01    0.04    0.01    0.09  

12 Public admini st rati on      0.00    0.00    0.00    0.00    0.01    0.00    0.00          -      0.01    0.00    0.00    0.00    0.00    0.00  

13 Educati on, health and social ser vices      0.00    0.00    0.03    0.00    0.03          -      0.00    0.00    0.00    0.00    0.00    0.02    0.10    0.01  

14 Other servi ces      0.00    0.00    0.03    0.01    0.01    0.00    0.00    0.00    0.02    0.01    0.00    0.01    0.01    0.01  

ROC Int raregional Consumpt ion      0.33    0.35    0.27    0.59    0.55    0.66    0.22    0.55    0.38    0.30    0.06    0.31    0.23    0.39  

ROC Interregional I mports      0.01    0.04    0.01    0.03    0.02    0.05    0.06    0.01    0.05    0.07    0.01    0.06    0.01    0.06  

ROC Inter mediate Consumpt ion      0.34    0.38    0.28    0.62    0.57    0.70    0.28    0.56    0.43    0.37    0.07    0.36    0.25    0.44  

ROC Added Value      0.66    0.62    0.72    0.38    0.43    0.30    0.72    0.44    0.57    0.63    0.93    0.64    0.75    0.56  

Sour ce: Ow n estimation 

 

 

 

 


