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ABSTRACT

The aim of this paper is to analyse the international transfer of technology through trade and its impact on productivity. In general terms, it can be assumed that one of the channels for the international diffusion of technology is the trade of components technologically intensive that are later incorporated to the productive process spreading out their embodied technology. We will use industry detailed data for US and Mexico for the period 1994-2000 to estimate the technology imported by the latter and its impact on local productivity. The first part of the paper is devoted to obtain the technological content of the US exports to Mexico. We will use an input-output framework to estimate a yearly matrix of the intersectoral technology investment flows that shows the R&D expenditures incorporated directly and indirectly to the industry production. These estimations are combined with trade information to construct a database of the international transfer of technology by means of trade. The second part of the paper employs a panel data model based on a productivity model to empirically analyse the impact of the measure developed on mexican industrial productivity.
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1.- Introduction
Economic growth literature includes technological change as one of the growth engines, focusing not only in the innovation impact over the innovator agent but also on the possibility that other agents can benefit from those innovations. Moreover, that process can have an international dimension by which technological progress can foster economic growth in other countries besides the innovator. This possibility has driven annalists’ interest to study the international transfer of technology. 
International transfer of technology begins with the generation of an innovation, which implies the development of a new idea that ends up being introduced in the productive process. The next step concerns the transfer and dissemination of that innovation either at a national or international level. This process uses several channels, including trade of goods and services, foreign direct investment, alliances between firms or others institutions and the migration of scientists and researches. Each of them affect in different ways industrial productivity growth, competitiveness and firm’s incentives to invest in innovation.
In terms of the agents involved in the whole process, innovations and their diffusion are concentrated inside multinationals. Those, in turn, concentrate their R&D activity in developed countries, whereas local subsidiaries in developing countries are generally focused on the adaptation of products to the local market demand or to some sort of technical support to production in certain industries. This implies an important distinction between net suppliers and adopters of technology. The first ones are mainly developed countries while the second are developing ones.
The aim of this paper is to analyse the international transfer of technology through trade and its impact on productivity. We will use industry detailed data for US and Mexico for the period 1994-2000 to estimate the technology imported by the latter and its impact on local productivity. The first part of the paper is devoted to obtain the technological content of the US exports to Mexico. The second part of the paper employs a panel data model based on a productivity function to empirically analyse the impact of the measure developed for international transfer of technology on Mexican industrial productivity.

2.- Estimation of technological content of US exports to Mexico
The notion of technology diffusion must be taken to “include adoption by other users as well as more extensive use by the original innovator. More generally it encompasses all those actions at the level of the firm or organization taken to exploit the economic benefits of the innovation” (OECD, 1988). It is important to distinguish two sorts of technology diffusion regarding whether it is embodied or not in products, as they use different channels for that process. The diffusion of technology not embodied in products generates externalities that characterize innovation spillovers that arise when the firm that develops the innovation is not able to capture all the benefits implied in that new idea. On the contrary, the diffusion of technology through machinery implies a process by which innovation is transmitted by the trade of machinery, components and equipment intensive in technology. 

Focusing in the last case, the traditional interpretation of the technology dissemination process describes the introduction in the production process of machinery, components and equipment that incorporate new technologies. Through the interindustry trade a few industries act as suppliers of innovations, selling intermediate and capital goods intensive in new technologies. These industries are usually part of R&D intensive manufacturing sectors and receive a small amount of embodied R&D inflows from other industries, using mainly their own technologies to improve productivity.
The technological innovation is not only useful for the innovation producer but also for other economic agents, who in turn not always pay the “total” price for the use of those innovations. This implies the existence of some externalities that at the beginning of the 90s led to rethink the neo-classical growth theory (Grossman and Helpman, 1991; Romer, 1990). In the empirical field, Griliches (1979) introduced the analytical distinction between “rent spillovers” and “knowledge spillovers” in the analysis of relationships between productivity growth and innovation. 

Rent spillovers are related to the idea that usually innovating firms, under competitive pressure, are not fully able to increase the prices of their products and services proportionally to their improvements in quality. Therefore the ratio quality/price rises leading to spillovers for the firms that use those products and services as intermediates of capital inputs. Knowledge spillovers are directly related to the knowledge involved in innovation and they arise when an innovation developed in one sector can be used by other industries, obtaining a benefit from that use without having to pay the full cost of that new idea. In this case, the spillovers are not necessarily related to economic transactions like rent ones. However, we should point out the difficulty in dissociating both spillovers when estimating them. There are several reasons for this to happen but we can remark the data and technical limitations and the existence of different types of rent and knowledge spillovers. 

The definition of innovation makes it difficult to directly observe its effect over industrial development. Both knowledge and technology have some public good characteristics (non rivalry and partially excludable) although they are privately provided by firms that invest on R&D and other activities related to technology. Therefore the benefits from innovation are not limited to the industry where it is developed and to some extent they can benefit the rest of the economy. The extent to which this process takes place depends on the channels and actors involved.

The empirical literature concerning the dynamics of technology dissemination uses several methodologies including the analysis of data about innovations, patents and trade in intermediate and capital goods intensives in technology. Bruno Van Pottelsberghe de la Potteire (1997) distinguishes three approaches when analysing externalities related to R&D efforts. The differences among them come from the way in which R&D efforts are weighed to describe interindustry flows using either input-output matrices, technology flows matrices or technological proximity matrices. The use of an input-output matrix is related to the idea of transmission of embodied technology through economic transactions and therefore to rent spillovers.
As we already said, most of the direct ways for observing technology flows are not available for the moment and we need to develop indirect ways to have some sort of measure for these relations. The empirical studies use different indicators as a proxy including expenditures in innovations or R&D, patents, R&D capital stock and R&D human capital. In order to have a complete picture of technology links we should include all of them at the same time, but the difficulty in combining them leads us to focus on only one measure. This implies a result that only shows a partial vision of a complex phenomenon and therefore should be completed taking into account the rest of determinants.
In this paper we will develop an extension of the model elaborated by Hermann Schnabl (1995). Using the expenditures in R&D and the productive structure of the economy described in the input-output matrix we will determine the most relevant technological links (or innovation clusters) between industries. Taking as a starting point the potentiality of an innovation to be used by several industries, we analyse the interindustry technological flows. The innovation proxy used implies a subestimation of the innovations efforts as statistically it covers about half of the real investment in innovation. This is particularly important in activities like production engineering, software and design, service sector and small entrepreneurs. Therefore, although R&D expenditures are frequently used as a proxy for new technology flow studies they show some limitations that need to be taken into account.
The estimation of the technological content of the US exports to Mexico is based on the concept of subsystem developed by Sraffa (1976) and Pasinetti (1973) and used within the input output framework. The starting point is the basic open Leontief model:

[image: image1.wmf]Ly

x

=


(1)

where “L” is the Leontief inverse matrix, “y” is the final demand vector which, in this first step, has all cero values except for one element:
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Therefore, the resulting vector “xj” contains exactly the kth column of the Leontief inverse matrix “L”. Sraffa called this vector a subsystem whose values are defined in the same way as the multipliers of the Leontief inverse matrix. Hence “xj” specifies the contribution of all sectors leading to the production of a unity of the kth final demand element. In particular, each element of “xj” shows the contribution of one particular sector to the production of a complete final unity of the sector k.

We now consider a vector “yj” with the absolute amount of final demand instead of the former unit value for the kth entry. Therefore we will obtain a vector “xj” that shows the absolute requirements of all sectors implied in the production of the final product of the sector k.
In a next step we substitute the defined values for “yj” for the complete final demand vector. In order to calculate in a simultaneous way the requirements for all sectors we will use a final demand diagonal matrix (y( (square matrix with the final demand values in the principal diagonal). The final result is a quadratic matrix XNN that contains by columns the different “n” subsystems of production. By rows it shows how the production effort of sector “i” is distributed (for row i) in the production of all final demand products. Thus, the sum by rows gives us the value of the total production of sector i (xi).
If we divide the matrix XNN, row by row, by the corresponding value of production “xi” we will obtain the sector entries “sij” for each production subsystems of the final demand “y”
. The new matrix is the so-called “Sraffa operator” or “S-operator”:
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Finally, if we multiply from the left the S-operator by a diagonal matrix with the values for the innovation indicator for each productive sector (INN(, we will obtain a new matrix:
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The matrix XIN can be interpreted as a imputation of the total expenditures in R&D in the production of each one of the productive industries that contributes to production of the final demand products of each sector. The XINij elements show the proportion of expenditures in R&D realised by the sector i and incorporated in the production of sector j.

This matrix shows by rows how the expenditures in R&D of each sector are distributed. The values of the ith row will describe to which sectors (besides the own ith one) the expenditures in R&D of sector i are devoted. Hence, we can aggregate the values by rows obtaining the total expenditures in R&D imputed to each sector.
By columns we obtain the total quantity of innovation expenditures (either from its own sector or from another one) that each subsystem has incorporated in a direct or indirect way in the production of the final demand products. In this sense the subsystem matrix XIN represents an approach to the interindustry innovation flows through interindustry trade. The final accumulative effect of the R&D expenditures incorporated directly and indirectly to the production of one sector can be calculated by adding all the elements of the jth column of the XIN matrix defined in equation 3. The result is a vector XINj defined in the following way:
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Part of the final demand of the US production has the international market as its destiny and thus we can use vector XINj from the current structure of S-operator to obtain the R&D expenditures imputed to the US exports to Mexico. In order to do that we first need to estimate the amount of investment contained in one single unit produced in a particular sector. Using the results from equation 4 we obtain this unity value dividing the total innovation expenditures captured in XINj by the total sector output xj.
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The vector UXINj measures the proportion of R&D expenditures embodied directly and indirectly in one monetary produced unit of the jth sector. Multiplying that vector by a vector XSj with the values of US sector exports to Mexico yields a new vector:
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This vector XUXINj shows the proportion of total R&D expenditures embodied in the US exports to Mexico for the jth sector. Then, it can be used as an instrument to measure one aspect of the international transfer of technology, particularly through economic transactions.

Empirical estimation of technological content of US exports to Mexico
The productive structure of the US used to estimate the Sraffa operator is described in the Input-Output tables for 1997 published by the Bureau of Economic Analysis. These original data are reclasifficated in this paper to match the sectoral breakdown used in the R&D expenditures and US exports to Mexico. In order to do this we construct a concordance matrix that allows us to combine some branches. The final aggregation includes a 27 sectors
 breakdown definition based on the classification ISIC rev.3 that labels the US R&D expenditures and trade statistics. 

Export data used include commodities and services that US exported to Mexico along the period 1994-2000, in constant million dollars. The services data refer to the US international services trade statistics and have received special statistic treatment since these data are based on estimations and as it is difficult to directly compute the value of service trade transactions. Finally, R&D expenditure statistics refer to the US business R&D expenditures published by OECD (ANBERD database) in current dollars. 

The first thing to mention is the important concentration that business R&D expenditures show in the US. This fact directly affects the international transfer of technology process and therefore the results obtained for the vector XUXINj. The disparity in the sectoral breakdown of the innovation investment determines the embodied technology transferred through exports. This feature is strengthened by the structure obtained for the S-operator that shows a high percentage of intermediate commodities devoted to the intra-industry consumption.
Almost 20% of R&D expenditures along 1994-2000 is concentrated on sector 11 (manufactures of computer and electronic products), meaning 216 billion dollars. Only two other sectors show values beyond the 10% borderline. They are the chemical industry (with more than 136 billion dollars, 12% of total R&D) and the motor vehicle industry, with more than 110 billion dollars.

The interindustry trade structure of intermediate commodities can foster the diffusion of the innovation originated in one industry, reinforcing the direct effects of the innovation expenditures directly embodied in a particular commodity or service. When analysing the interindustry economic transactions it is important not only to focus on the absolute terms of that trade, but also in the proportion it represents in terms of the total output of that industry.
From the perspective of the distribution of production effort, it is important to point out that, with just a few exceptions, most of the production is realized to satisfy the own demand requirements. Table 5 in appendix shows there are just three values outside the principal diagonal of the matrix <S> above 0.2, meaning 20% of one unit output is used by other sectors production systems as intermediate inputs. This is something that must be considered when analysing the results based on this matrix coefficients.
Therefore, the R&D expenditures done by almost every sector have a limited indirect repercussion on US production, and it is mainly based on the absolute amount of investment realized by each sector. This will determine the technology embodied in US exports, whose main influence factors are the direct embodied technology and the volume of the exports, since there are few indirect imputations in the economy structure. In this sense, it is interesting to point out that this result relies in part in the aggregation used due to the limitations in the statistical information. 
The results for the innovation expenditures imputation matrixes XIN (tables 6 to 12), are a combination of the s-operator elements and the R&D expenditures made by each industry. The structure of the XIN points out the effect of the relative size of each sector in the values obtained. The analysis of these tables shows there is no sector able to act as a significant disseminator agent of innovation since there is no one that has high expenditures in R&D and high proportion of interindustry trade. 
Two sectors reach meaningful values of R&D embodied in their total production. First, the motor vehicles industry (sector 14) shows the higher amount of R&D mainly due to its own R&D expenditure (as we already mentioned it is the third sector in terms of R&D) as it carries out a relatively small amount of interindustry trade. Computer and electronic industry (sector 11) is the second one in terms of total R&D imputed to its output as a direct consequence of the gross expenditure in R+D. Moreover, it has a Sraffa-operator value of 0,55, which means we could consider it the main agent of technology transfer besides being the second in terms of embodied R&D.
The unit embodied R&D expenditure shows a different picture from the outcome when calculating the imputed innovation to the total production. Medical, precision and optical instruments, watch and clock manufactures (sector 13) have the higher proportion of R&D expenditures per dollar produced, although we are talking of a small proportion of 10%. Only other four sectors obtain values above 5%: Computer and electronic products (sector 11), motor vehicles (sector 14), other transports (sector 15) and R&D related services (sector 26). 
Focusing on the R&D expenditures embodied in the US exports to Mexico, table 3 shows the values for the vector MUXINj. These expenditures reach a total of 13,7 billion dollars along the period 1994-2000, a value that triple the private gross domestic R&D expenditure done by Mexico and that is similar to the total gross domestic expenditure of that economy.
The study of the imputation matrix and the vectors XUXINj of innovation transfers shows that there is a common group of sectors that heads the gross R&D investment and also that has a relative significant capacity for transferring those innovation expenditures to other economies. At the top of them we have sectors 11, 13 and 14, whose exports have incorporated 8,8 billion dollars in R&D expenditures, meaning 64% of the total exported by trade.
Computer and electronic manufactures (sector 11) concentrate one third of the R&D embodied in exports to Mexico (4,6 billion dollars). This contribution is due to a high gross R&D expenditure whereas the indirect embodied innovation is, like pointed out before, not significant. These innovation efforts derived in a ratio of R&D expenditure per unit produced above 5%, which makes it one of the most technology intensive sectors. Moreover, it also holds an important place in the commercial relationships with Mexico, accounting 68,4 billion dollars, only behind basic metal industry (sector 10).
Motor vehicles exports (sector 14) are in the second place, with an imputed innovation expenditure of 2,4 billion dollars. Thus, it supposes around half of the flows related to sector 11, something that gives us an idea of the concentration in the embodied technology transfer. This result arises, as in sector 11, from the substantial R&D effort done by this sector, a high unit content of innovation and a significant volume of exports to Mexico.
Finally, manufactures of medical, precision and optical instruments, watches and clocks (sector 13) constitutes an interesting sector as it is a relative small industry in terms of output, but with a relative high investment in innovation. This explains the fact that it is the sector that heads the unit R&D expenditure. Therefore, although it exports account only 2,6% of total value for the period 1994-2000, it is the third sector in terms of R&D expenditures embodied in the exports to Mexico, delivering 1,8 billion dollars, meaning 13% of the total amount estimated.
The dynamics of the technology exported by trade to Mexico suggest the increasing importance of services trade among these countries, especially if we take into consideration that statistics still do not account for the total value of these relationships. Among the most dynamic industrial sectors we find sector 11, showing that although there are other sectors increasing their participation in the estimations of technology exported to Mexico, computer and electronic products stand as the main sector in this sense.
3.- The impact of technology transferred by trade over Mexican sectoral productivity
In order to analyse the impact of the measure of technological transfer of technology through trade over the economic performance we will use a production function approach based on a Cobb-Douglas function:
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where i refers to the industry and t to the period of time, Y is the output, K the capital input, L the labour input, M intermediate inputs and A the technological component. We can define A as follows
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where R is the stock of R&D and eλt is an exogenous parameter of technological change. Substituting (2) in (3) yields 
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Assuming constant returns to scale (Σα=1), competitive behaviour and profit maximizing levels of factors of production other than R&D, we can replace output elasticities with cost shares. Dividing both sides of the above equation by L and suppressing subscripts we can rewrite (3) in the following way
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We take out of the equation M by substituting production by value added. Taking logarithms we obtain 
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where PL is labour productivity and K/L is the labour-capital intensity. Focusing again in the technological component or total factor productivity, A, in equation (2) it was defined as 
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. Besides the own industry or intra-industry R&D expenditures, A is a function of technology spillovers as we already pointed out in the theoretical framework. 
The literature about the kind of spillovers and how to include each one of them is extensive and in this paper we will focus on intraindustrial spillovers related to trade and inward foreign direct investment flows (FDI). The inclusion of inward FDI tries to capture the importance of multinational activity, not only because it has a direct impact over sectoral production but also because it is consider a possible channel for transmission of technology. Furthermore, as we already mentioned, nowadays great part of trade is related to multinationals activity.
Besides the variables included in order to capture the possible international technological spillovers it is interesting to consider a measure of the national performance in terms of innovation. In this paper we use national R&D expenditures with a twofold purpose. First, it captures the local effort in innovation and, therefore, it can suggest the existence of some kind of technological spillovers (mainly disembodied). Second, and more directly related to our approach, it can be used as a measure of the absorptive capacity of an economy, or sector. Therefore, we can define R as 
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where 

· Iit represents the R&D expenditures in industry i during the period t

· CTIit is the proxy estimated for the technology embodied in the US exports to Mexico for industry i during the period t

· FDIit is the inward foreign direct investment in industry i during the period t done by US.
Substituting (6) in (5) and assuming a lineal function for the equation, the final specification of the model is the following
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Empirical results
Mexican industry data used in the model are taking from the annual industry survey conducted by the Mexican Statistic Office (INEGI), the R&D expenditures were taken from the survey published by INEGI and CONAYT (Science and Technology Mexican Agency) and FDI data are published by the Mexican General Bureau of Foreign Investment. Due to the lack of productivity data for other sectors than manufacture industries, we will restrain the estimation to sectors two to seventeen for the period 1994-2000. Variables are expressed in constant Mexican pesos.
The equation described will be estimated by ordinary least squared (OLS) panel data technique. Table 4 shows the results for five alternative specifications:
· Regression 1: Standard lineal model for panel data, ignoring the subjacent structure of panel data information
· Regression 2: Fixed effects panel data model
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· Regression 3: We control economic cycle effect by including GDP evolution
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· Regression 4: Economic cycle is controlled by a variable related to the production capacity utilization. We use an average value for the industry (UCPM)
.
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· Regression 5: As Regression 4 but using a different proxy for the production capacity utilization. The variable UCPSi has a sectoral breakdown, albeit it is more aggregated than the one used in this paper.
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The model presented in this paper suggest a positive relationship between national R&D expenditures and sectoral productivity, whereas evidence about positive international spillovers by means of trade is weak and not robust to alternative specifications and inward FDI shows a negative impact over sectoral performance. 
The FDI result may come across as a surprising one, however, several points stand out. First, there are some statistical matters about the measure of FDI and its impact over the receptor economy and the use of alternative variables. Gorg and Strobl (2001) suggest that the election of the measure for FDI spillovers determines the differences in the results.

Moreover, the literature has not still come to a unanimous conclusion about the sign of the relationship between inward FDI and economic performance, especially when it comes to sectoral analysis. The evidence found in this paper is in line with the work of López-Córdova y Mesquita (2003) for the Mexican industry. The authors find similar evidence for intraindustrial spillovers. Grether (1999) and Jordaan (2003) also suggest that the presence of multinationals may imply negative spillovers for Mexican firms.
The contribution of the technological content of imports, though positive, has not been statistically significant when controlling economic cycle. These findings are consistent with others estimations of this relationship as Griliches and Lichtenberg (1984) for the US or Añon (2002) for UK. This result may be influenced by the definition of the variable, as pointed out by Coe et al. (1997), which shows how alternative specifications for this type of spillovers may lead to different, and even opposed, results. Besides that, we have to consider that Mexican productive process may not include imports in an enough significant way to affect productivity. This possibility becomes more plausible if we take into account the importance of maquila activity in this economy.
The fact that national R&D expenditures obtain significant and positive coefficients in almost all the specifications supports the hypothesis about its importance in fostering productivity. National R&D not only has a direct impact over productivity but also contributes to enhance the possible effects of international technology spillovers fostering the economy absorptive capacity. The key role of national R&D activity has been pointed out in literature, e.g. Blomström (1986), Kokko (1994) y Kokko et al. (1996), Keller (2002) or Crespo et al. (2004). 
It is interesting to see how the evidence may suggest the dissociation between sectors with high imports of embodied technology and those with national R&D activity in terms of performance. In this sense, it looks like the pattern of localization of absorptive capacity is different from the one showed by high technology imports. 

Finally, for a deeper analysis we should incorporate information about the activity of maquilas in Mexico, as they have a direct and deep impact on economic performance of the industry, on the localization of multinationals and on their activity and patterns of trade.
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APPENDIX TABLES
Table 1. Industry classification
	Sector
	Description

	1
	Rest of the economy (agriculture, mining...)

	2
	Food products, beverages and tobacco

	3
	Textiles, textile products, leather, footwear

	4
	Wood product manufacturing

	5
	Manufacture of paper and paper products and publishing, printing and reproduction of recorded media

	6
	Coke, refined petrol production and nuclear fuel

	7
	Chemical products

	8
	Rubber and plastic products

	9
	Other non-metallic mineral products

	10
	Basic metals (Iron, steel and non ferrous metals). Manufactured metal products, except machinery and equipment. Machinery and equipment, nec.

	11
	Computer and electronic products

	12
	Electrical machinery and apparatus, nec.

	13
	Medical, precision and optical instruments, watch and clock manufactures

	14
	Motor vehicles, trailers and semi-trailers

	15
	Other transport equipment

	16
	Manufacturing nec.

	17
	Recycling

	18
	Electricity, gas and water

	19
	Construction

	20
	Wholesale, retail trade and repairs

	21
	Hotels y restaurants

	22
	Transport and storage (except from post and telecommunications)

	23
	Post and telecommunications

	24
	Financial intermediation

	25
	Computer and related activities

	26
	Research and development related activities

	27
	Other service activities


Table 2. R&D expenditures (current million US$)

	Sector
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	1994-2000

	1
	0
	0
	0
	0
	0
	0
	0
	0

	2
	1.476
	1.566
	1.564
	1.908
	1.949
	1.534
	1.587
	11.584

	3
	357
	395
	486
	535
	577
	337
	266
	2.953

	4
	316
	237
	744
	383
	613
	321
	471
	3.085

	5
	1.694
	1.773
	2.181
	1.902
	2.080
	2.891
	3.090
	15.611

	6
	1.950
	1.760
	1.654
	1.690
	1.808
	615
	1.176
	10.653

	7
	17.463
	17.613
	18.867
	19.131
	21.930
	20.372
	21.284
	136.660

	8
	1.617
	1.255
	1.489
	1.439
	1.842
	1.845
	1.693
	11.179

	9
	591
	448
	468
	633
	727
	617
	886
	4.370

	10
	5.805
	6.657
	8.405
	8.695
	8.544
	8.501
	9.329
	55.936

	11
	22.338
	24.147
	32.359
	38.703
	35.432
	27.072
	36.117
	216.168

	12
	2.664
	3.473
	3.360
	4.507
	4.845
	4.225
	3.828
	26.903

	13
	11.441
	11.976
	12.149
	13.835
	14.833
	19.566
	19.191
	102.991

	14
	13.406
	15.003
	16.022
	15.201
	14.315
	18.274
	18.581
	110.803

	15
	14.681
	17.438
	16.715
	16.796
	14.981
	15.784
	11.604
	107.998

	16
	508
	496
	490
	545
	971
	611
	491
	4.112

	17
	0
	0
	0
	0
	0
	0
	0
	0

	18
	403
	440
	352
	300
	303
	142
	155
	2.095

	19
	0
	0
	283
	261
	446
	699
	241
	1.930

	20
	0
	0
	6.389
	8.150
	12.019
	19.960
	25.132
	71.650

	21
	0
	0
	272
	155
	113
	0
	0
	540

	22
	0
	0
	223
	681
	425
	466
	277
	2.072

	23
	0
	0
	4.103
	2.017
	2.152
	0
	0
	8.272

	24
	0
	0
	1.297
	1.499
	1.587
	1.577
	4.025
	9.985

	25
	5.488
	6.434
	7.863
	8.656
	11.935
	10.670
	14.799
	65.845

	26
	3.765
	4.584
	5.484
	7.029
	9.169
	11.264
	14.018
	55.314

	27
	13.632
	16.408
	1.327
	2.777
	5.484
	13.014
	10.313
	62.954

	Total
	119.595
	132.103
	144.546
	157.427
	169.080
	180.357
	198.555
	1.101.663


Table 3. R&D content in US exports to Mexico (constant million US$)
	Sector
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	1995-2000

	1
	17,0
	16,3
	25,6
	23,5
	31,8
	29,0
	35,6
	178,9

	2
	16,2
	11,6
	15,3
	19,3
	24,4
	23,8
	29,3
	139,8

	3
	21,7
	22,1
	31,0
	40,1
	54,3
	58,0
	73,0
	300,3

	4
	1,5
	1,1
	1,8
	1,5
	2,1
	1,9
	3,0
	13,1

	5
	7,1
	6,4
	7,9
	8,9
	10,4
	13,1
	16,1
	69,8

	6
	8,7
	8,3
	9,4
	11,2
	14,7
	9,6
	16,1
	77,9

	7
	86,4
	77,5
	101,1
	128,1
	160,1
	162,4
	203,7
	919,3

	8
	12,3
	10,6
	14,7
	26,0
	33,8
	36,7
	46,3
	180,4

	9
	3,5
	2,9
	3,4
	4,6
	5,5
	5,5
	8,5
	33,9

	10
	86,6
	74,2
	102,0
	137,0
	155,6
	166,4
	208,5
	930,3

	11
	366,8
	345,7
	545,5
	825,6
	778,5
	703,1
	1.115,2
	4.680,5

	12
	39,1
	43,3
	55,2
	85,1
	107,3
	110,9
	137,9
	578,9

	13
	228,6
	171,9
	181,5
	226,1
	246,4
	321,7
	386,3
	1.762,4

	14
	244,3
	213,1
	286,9
	346,9
	346,5
	364,1
	559,4
	2.361,2

	15
	99,8
	79,9
	94,4
	120,2
	129,6
	145,4
	141,0
	810,3

	16
	7,4
	6,2
	8,3
	10,4
	14,8
	14,1
	17,2
	78,4

	17
	6,2
	5,4
	6,6
	5,2
	4,6
	4,6
	6,4
	39,0

	18
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0
	0,2

	19
	0,2
	0,1
	0,2
	0,3
	0,3
	0,2
	-0,2
	1,2

	20
	0,1
	0,1
	0,2
	0,3
	0,3
	0,5
	0,5
	2,0

	21
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0
	0,3

	22
	13,4
	8,6
	11,1
	13,8
	14,2
	15,2
	17,1
	93,5

	23
	0,7
	0,9
	3,3
	2,9
	2,9
	1,2
	1,6
	13,5

	24
	0,3
	0,2
	0,4
	0,5
	0,5
	0,6
	0,9
	3,3

	25
	0,8
	0,9
	1,0
	1,4
	1,8
	1,5
	1,7
	9,2

	26
	0,3
	0,5
	0,5
	41,9
	57,6
	79,2
	100,4
	280,3

	27
	9,8
	6,8
	3,9
	14,9
	25,6
	34,5
	31,9
	127,4

	TOTAL
	1.278,8
	1.114,6
	1.511,4
	2.095,8
	2.223,8
	2.303,2
	3.157,5
	13.685,2


Table  4. Basic specifications for the model
	
	Regression 1
	Regression 2
	Regression 3
	Regression 4
	Regression 5

	Capital intensity (K/L)
	0,867

(0,047)***
	0,385

(0,074)***
	0,0370

(0,079)***
	0,301

(0,078)***
	0,371

(0,071)***

	Foreign Direct Investment (FDI)
	-0,069

(0,017)***
	-0,012

(0,006)**
	-0,013

(0,005)**
	-0,009

(0,007)
	-0,009

(0,005)*

	Technological content of US exports to Mexico (CTI)
	0,089

(0,011)***
	0,038

(0,017)**
	0,012

(0,026)
	0,005

(0,023)
	-0,002

(0,020)

	R&D
	0,034

(0,015)**
	0,011

(0,006)*
	0,007

(0,006)
	0,013

(0,006)**
	0,010

(0,005)*

	GDP
	--
	--
	0,150

(0,116)
	--
	--

	UCPM
	--
	--
	--
	1,030

(0,423)**
	--

	UCPS
	--
	--
	--
	--
	0,829

(0,233)***

	R2
	0,871
	0,989
	0,989
	0,989
	0,990

	Notes: Heterocedasticity consistent standard error in brakets. *** denotes significant at 1% level, ** denotes significant at 5% level, * denotes significant at 10% level.


Table 5. Sraffa-operator: Current structure, 1997
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27

	1
	0.75
	0.07
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.02
	0.02
	0.01
	0.02
	0.01
	0.00
	0.00
	0.00
	0.00
	0.03

	2
	0.04
	0.73
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.12
	0.00
	0.00
	0.00
	0.00
	0.00
	0.05

	3
	0.02
	0.02
	0.52
	0.00
	0.01
	0.00
	0.01
	0.01
	0.00
	0.02
	0.01
	0.00
	0.01
	0.07
	0.01
	0.01
	0.01
	0.00
	0.06
	0.05
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.09

	4
	0.04
	0.02
	0.01
	0.22
	0.01
	0.01
	0.01
	0.01
	0.00
	0.02
	0.01
	0.00
	0.01
	0.02
	0.01
	0.01
	0.02
	0.01
	0.29
	0.06
	0.02
	0.02
	0.01
	0.01
	0.01
	0.00
	0.12

	5
	0.02
	0.05
	0.02
	0.00
	0.28
	0.00
	0.01
	0.01
	0.00
	0.03
	0.01
	0.00
	0.01
	0.02
	0.01
	0.01
	0.01
	0.01
	0.04
	0.12
	0.03
	0.02
	0.02
	0.03
	0.03
	0.00
	0.21

	6
	0.06
	0.02
	0.01
	0.00
	0.01
	0.41
	0.04
	0.01
	0.01
	0.03
	0.01
	0.00
	0.01
	0.02
	0.01
	0.00
	0.01
	0.01
	0.09
	0.04
	0.01
	0.05
	0.01
	0.01
	0.00
	0.00
	0.11

	7
	0.06
	0.03
	0.03
	0.00
	0.01
	0.01
	0.39
	0.02
	0.00
	0.03
	0.02
	0.01
	0.01
	0.04
	0.02
	0.01
	0.01
	0.01
	0.07
	0.04
	0.02
	0.01
	0.01
	0.01
	0.01
	0.00
	0.13

	8
	0.03
	0.04
	0.04
	0.00
	0.01
	0.00
	0.02
	0.22
	0.00
	0.05
	0.03
	0.01
	0.02
	0.09
	0.02
	0.01
	0.01
	0.01
	0.12
	0.08
	0.03
	0.01
	0.01
	0.01
	0.01
	0.00
	0.12

	9
	0.04
	0.03
	0.01
	0.00
	0.01
	0.01
	0.02
	0.00
	0.20
	0.03
	0.01
	0.01
	0.01
	0.08
	0.01
	0.01
	0.01
	0.01
	0.26
	0.05
	0.02
	0.03
	0.01
	0.01
	0.01
	0.01
	0.12

	10
	0.03
	0.02
	0.01
	0.00
	0.01
	0.00
	0.01
	0.00
	0.00
	0.42
	0.01
	0.01
	0.01
	0.11
	0.03
	0.01
	0.01
	0.01
	0.12
	0.05
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.08

	11
	0.01
	0.01
	0.01
	0.00
	0.01
	0.00
	0.01
	0.00
	0.00
	0.03
	0.55
	0.01
	0.04
	0.05
	0.02
	0.00
	0.00
	0.00
	0.04
	0.05
	0.01
	0.01
	0.02
	0.01
	0.03
	0.00
	0.06

	12
	0.02
	0.02
	0.01
	0.00
	0.01
	0.00
	0.01
	0.01
	0.00
	0.08
	0.05
	0.25
	0.03
	0.12
	0.03
	0.01
	0.01
	0.01
	0.13
	0.06
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.08

	13
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.02
	0.01
	0.00
	0.72
	0.03
	0.02
	0.00
	0.00
	0.00
	0.04
	0.02
	0.01
	0.01
	0.01
	0.01
	0.00
	0.00
	0.07

	14
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.86
	0.00
	0.00
	0.00
	0.00
	0.02
	0.03
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.02

	15
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.05
	0.01
	0.00
	0.01
	0.05
	0.63
	0.00
	0.00
	0.00
	0.07
	0.03
	0.01
	0.02
	0.01
	0.00
	0.00
	0.00
	0.05

	16
	0.02
	0.03
	0.01
	0.01
	0.01
	0.00
	0.01
	0.01
	0.00
	0.03
	0.01
	0.00
	0.01
	0.04
	0.01
	0.45
	0.01
	0.01
	0.10
	0.05
	0.02
	0.01
	0.01
	0.01
	0.01
	0.00
	0.12

	17
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.02
	0.01
	0.00
	0.01
	0.05
	0.01
	0.00
	0.61
	0.00
	0.08
	0.03
	0.01
	0.01
	0.00
	0.01
	0.00
	0.00
	0.08

	18
	0.03
	0.02
	0.01
	0.00
	0.01
	0.00
	0.01
	0.00
	0.00
	0.02
	0.01
	0.00
	0.00
	0.02
	0.01
	0.00
	0.00
	0.54
	0.03
	0.07
	0.03
	0.01
	0.01
	0.01
	0.01
	0.00
	0.12

	19
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.90
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.04

	20
	0.01
	0.02
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.02
	0.01
	0.00
	0.01
	0.02
	0.01
	0.00
	0.00
	0.00
	0.05
	0.73
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.05

	21
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.03
	0.81
	0.01
	0.00
	0.01
	0.01
	0.00
	0.06

	22
	0.04
	0.04
	0.01
	0.00
	0.01
	0.01
	0.02
	0.00
	0.00
	0.03
	0.01
	0.00
	0.01
	0.03
	0.01
	0.00
	0.00
	0.03
	0.06
	0.06
	0.02
	0.47
	0.01
	0.02
	0.01
	0.00
	0.10

	23
	0.02
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.01
	0.01
	0.00
	0.01
	0.02
	0.01
	0.00
	0.00
	0.01
	0.04
	0.11
	0.02
	0.02
	0.49
	0.04
	0.02
	0.00
	0.15

	24
	0.07
	0.03
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.02
	0.01
	0.00
	0.01
	0.02
	0.01
	0.00
	0.00
	0.01
	0.03
	0.07
	0.02
	0.01
	0.01
	0.55
	0.01
	0.00
	0.10

	25
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.02
	0.04
	0.01
	0.01
	0.01
	0.02
	0.74
	0.00
	0.07

	26
	0.03
	0.03
	0.01
	0.00
	0.01
	0.01
	0.04
	0.01
	0.00
	0.03
	0.03
	0.01
	0.02
	0.05
	0.02
	0.00
	0.00
	0.01
	0.04
	0.04
	0.01
	0.01
	0.01
	0.01
	0.01
	0.48
	0.07

	27
	0.02
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.03
	0.06
	0.01
	0.01
	0.01
	0.02
	0.01
	0.00
	0.73


Table 6. R&D expenditures imputation matrix, 1994. (Million US$)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	total

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	63
	1.080
	4
	1
	2
	2
	10
	2
	1
	4
	2
	1
	1
	5
	2
	1
	1
	5
	10
	15
	175
	5
	3
	5
	3
	1
	71
	1.476

	3
	6
	7
	186
	1
	3
	1
	3
	4
	1
	9
	2
	2
	3
	26
	4
	3
	4
	1
	22
	19
	5
	4
	2
	4
	2
	0
	32
	357

	4
	13
	6
	4
	68
	4
	2
	4
	2
	1
	8
	2
	1
	3
	7
	4
	5
	8
	3
	92
	20
	5
	7
	3
	3
	2
	0
	39
	316

	5
	41
	82
	26
	3
	475
	5
	25
	9
	6
	44
	17
	7
	12
	39
	15
	11
	9
	11
	74
	203
	56
	29
	29
	57
	47
	7
	356
	1.694

	6
	112
	44
	18
	6
	12
	807
	85
	12
	12
	51
	16
	9
	11
	45
	20
	9
	10
	25
	174
	86
	26
	101
	16
	16
	9
	3
	216
	1.950

	7
	1.030
	533
	532
	47
	201
	166
	6.828
	338
	81
	549
	313
	148
	191
	756
	327
	189
	119
	95
	1.176
	754
	271
	179
	112
	151
	124
	44
	2.211
	17.463

	8
	42
	68
	58
	6
	15
	5
	37
	355
	6
	75
	40
	16
	29
	140
	38
	19
	21
	11
	198
	126
	44
	24
	15
	16
	13
	3
	195
	1.617

	9
	22
	18
	6
	2
	8
	5
	10
	3
	117
	19
	6
	4
	6
	45
	8
	4
	4
	7
	154
	31
	11
	15
	5
	6
	4
	4
	69
	591

	10
	157
	131
	60
	13
	32
	17
	65
	28
	18
	2.432
	86
	73
	82
	635
	200
	41
	41
	37
	671
	266
	67
	85
	45
	42
	32
	9
	441
	5.805

	11
	244
	225
	184
	32
	113
	37
	227
	99
	46
	716
	12.305
	335
	943
	1.105
	497
	95
	84
	65
	948
	1.112
	147
	163
	362
	228
	616
	38
	1.374
	22.338

	12
	52
	48
	30
	6
	15
	8
	33
	15
	8
	214
	142
	659
	90
	313
	88
	18
	17
	24
	336
	163
	31
	34
	39
	21
	31
	4
	224
	2.664

	13
	99
	80
	39
	8
	32
	14
	65
	19
	12
	247
	123
	46
	8.190
	297
	251
	29
	25
	32
	471
	280
	66
	64
	72
	60
	47
	13
	759
	11.441

	14
	83
	100
	33
	6
	13
	8
	30
	13
	11
	151
	29
	26
	23
	11.586
	63
	14
	22
	21
	235
	426
	49
	107
	20
	27
	16
	4
	289
	13.406

	15
	200
	178
	72
	16
	40
	20
	87
	40
	22
	665
	123
	70
	100
	786
	9.286
	51
	59
	61
	970
	437
	123
	323
	85
	70
	45
	30
	721
	14.681

	16
	11
	15
	6
	3
	4
	1
	7
	3
	2
	15
	4
	2
	5
	18
	7
	230
	4
	3
	51
	27
	10
	6
	4
	5
	3
	1
	62
	508

	17
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	18
	13
	10
	4
	1
	3
	2
	6
	1
	2
	9
	3
	1
	2
	8
	3
	1
	1
	217
	14
	26
	13
	4
	2
	5
	2
	1
	50
	403

	19
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	20
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	21
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	22
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	23
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	24
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	25
	55
	43
	14
	3
	23
	6
	21
	6
	4
	45
	116
	11
	25
	49
	24
	7
	8
	21
	86
	218
	44
	78
	40
	102
	4.051
	7
	382
	5.488

	26
	128
	111
	50
	8
	30
	25
	138
	22
	13
	127
	94
	37
	61
	194
	85
	19
	16
	21
	136
	167
	48
	39
	23
	47
	27
	1.826
	274
	3.765

	27
	269
	177
	59
	11
	47
	24
	88
	23
	17
	150
	77
	29
	57
	175
	72
	26
	31
	61
	455
	880
	196
	162
	110
	301
	136
	22
	9.977
	13.632

	total
	2.639
	2.954
	1.385
	240
	1.073
	1.155
	7.768
	995
	377
	5.531
	13.502
	1.480
	9.832
	16.232
	10.994
	772
	483
	719
	6.272
	5.256
	1.388
	1.429
	986
	1.165
	5.208
	2.016
	17.742
	119.595


Table 7. R&D expenditures imputation matrix, 1995. (Million US$)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	total

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	67
	1.146
	5
	1
	2
	2
	11
	2
	1
	5
	2
	1
	2
	6
	2
	1
	1
	5
	11
	16
	186
	5
	3
	6
	3
	1
	75
	1.566

	3
	6
	7
	206
	1
	4
	1
	3
	5
	1
	10
	3
	2
	3
	29
	5
	3
	5
	1
	24
	21
	6
	4
	2
	4
	3
	1
	36
	395

	4
	10
	4
	3
	51
	3
	1
	3
	2
	1
	6
	1
	1
	2
	6
	3
	4
	6
	2
	69
	15
	4
	5
	2
	2
	1
	0
	29
	237

	5
	43
	86
	27
	3
	497
	5
	27
	9
	6
	46
	18
	7
	12
	41
	16
	11
	9
	12
	78
	213
	59
	30
	31
	60
	49
	7
	372
	1.773

	6
	101
	39
	16
	6
	11
	729
	77
	11
	10
	46
	14
	8
	10
	41
	18
	8
	9
	22
	157
	78
	23
	91
	14
	15
	8
	3
	195
	1.760

	7
	1.039
	537
	536
	47
	202
	167
	6.886
	341
	82
	554
	316
	150
	192
	763
	330
	191
	120
	96
	1.186
	760
	273
	180
	113
	152
	125
	44
	2.230
	17.613

	8
	33
	53
	45
	5
	12
	4
	29
	275
	4
	58
	31
	13
	22
	109
	30
	15
	16
	8
	154
	98
	34
	18
	12
	12
	10
	2
	152
	1.255

	9
	17
	14
	4
	1
	6
	4
	8
	2
	88
	15
	4
	3
	4
	34
	6
	3
	3
	5
	116
	24
	9
	11
	4
	4
	3
	3
	52
	448

	10
	180
	150
	69
	14
	37
	20
	74
	32
	20
	2.789
	99
	84
	94
	728
	230
	47
	47
	42
	769
	305
	77
	97
	52
	48
	36
	11
	505
	6.657

	11
	263
	243
	199
	35
	123
	40
	245
	107
	49
	774
	13.302
	362
	1.019
	1.195
	537
	102
	90
	70
	1.024
	1.202
	159
	176
	391
	246
	666
	41
	1.485
	24.147

	12
	67
	63
	39
	7
	19
	10
	43
	20
	10
	279
	186
	859
	117
	408
	115
	24
	23
	32
	439
	212
	40
	45
	51
	27
	40
	5
	292
	3.473

	13
	104
	83
	40
	9
	33
	15
	68
	20
	12
	259
	129
	48
	8.573
	311
	263
	31
	26
	34
	493
	293
	69
	67
	75
	63
	49
	13
	794
	11.976

	14
	93
	112
	37
	7
	15
	9
	34
	14
	13
	169
	33
	29
	26
	12.967
	71
	15
	25
	23
	263
	476
	55
	120
	22
	30
	17
	5
	324
	15.003

	15
	238
	212
	86
	19
	48
	24
	104
	48
	26
	790
	146
	83
	118
	934
	11.029
	60
	70
	72
	1.152
	519
	146
	384
	101
	83
	54
	36
	857
	17.438

	16
	10
	15
	6
	3
	4
	1
	7
	3
	2
	15
	4
	2
	5
	17
	6
	224
	4
	3
	50
	26
	10
	6
	4
	5
	3
	1
	61
	496

	17
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	18
	14
	11
	4
	1
	3
	2
	6
	2
	2
	10
	3
	2
	2
	9
	4
	1
	1
	237
	15
	29
	14
	5
	2
	6
	2
	1
	54
	440

	19
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	20
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	21
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	22
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	23
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	24
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	25
	65
	50
	16
	3
	27
	7
	24
	7
	5
	53
	136
	13
	30
	58
	28
	8
	9
	24
	100
	256
	52
	92
	47
	119
	4.750
	8
	448
	6.434

	26
	156
	135
	60
	9
	36
	31
	168
	27
	16
	155
	115
	46
	74
	236
	103
	23
	20
	26
	165
	203
	58
	47
	28
	57
	32
	2.223
	334
	4.584

	27
	323
	213
	71
	13
	57
	29
	106
	28
	20
	181
	92
	35
	69
	211
	87
	31
	37
	73
	548
	1.060
	236
	194
	132
	362
	163
	26
	12.009
	16.408

	total
	2.829
	3.173
	1.471
	235
	1.140
	1.100
	7.922
	954
	369
	6.211
	14.634
	1.748
	10.375
	18.102
	12.882
	804
	521
	788
	6.814
	5.805
	1.509
	1.580
	1.086
	1.302
	6.015
	2.430
	20.303
	132.103


Table 8.. R&D expenditures imputation matrix, 1996. (Million US$)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	total

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	67
	1.145
	5
	1
	2
	2
	11
	2
	1
	5
	2
	1
	2
	6
	2
	1
	1
	5
	11
	16
	185
	5
	3
	6
	3
	1
	75
	1.564

	3
	8
	9
	254
	1
	4
	1
	4
	6
	1
	12
	3
	2
	4
	36
	6
	4
	6
	2
	30
	26
	7
	5
	3
	5
	3
	1
	44
	486

	4
	30
	14
	11
	161
	11
	5
	9
	6
	3
	18
	5
	3
	7
	17
	9
	11
	18
	7
	216
	47
	12
	17
	6
	7
	4
	1
	91
	744

	5
	53
	106
	33
	3
	611
	6
	33
	11
	7
	56
	22
	9
	15
	50
	20
	14
	11
	15
	96
	261
	72
	37
	38
	73
	61
	9
	458
	2.181

	6
	95
	37
	15
	5
	10
	685
	72
	10
	10
	44
	13
	8
	10
	38
	17
	8
	8
	21
	147
	73
	22
	86
	14
	14
	7
	2
	183
	1.654

	7
	1.112
	576
	574
	50
	217
	179
	7.377
	365
	88
	593
	338
	160
	206
	817
	353
	204
	129
	103
	1.271
	814
	293
	193
	121
	163
	134
	47
	2.389
	18.867

	8
	39
	63
	53
	6
	14
	5
	34
	327
	5
	69
	37
	15
	26
	129
	35
	17
	19
	10
	182
	116
	41
	22
	14
	15
	12
	3
	180
	1.489

	9
	17
	14
	5
	1
	6
	4
	8
	2
	92
	15
	5
	3
	4
	36
	6
	3
	3
	6
	122
	25
	9
	12
	4
	5
	3
	3
	55
	468

	10
	228
	189
	87
	18
	47
	25
	93
	41
	26
	3.521
	125
	106
	118
	919
	290
	60
	60
	53
	971
	385
	97
	123
	66
	60
	46
	13
	638
	8.405

	11
	353
	326
	266
	47
	164
	53
	329
	143
	66
	1.038
	17.826
	485
	1.366
	1.601
	720
	137
	121
	94
	1.373
	1.611
	213
	236
	525
	330
	893
	54
	1.990
	32.359

	12
	65
	61
	38
	7
	19
	9
	42
	19
	10
	270
	180
	831
	114
	395
	111
	23
	22
	31
	424
	205
	39
	43
	49
	26
	39
	5
	282
	3.360

	13
	106
	84
	41
	9
	34
	15
	69
	20
	12
	263
	131
	49
	8.697
	315
	267
	31
	27
	34
	501
	298
	70
	68
	76
	64
	50
	13
	805
	12.149

	14
	100
	120
	40
	7
	16
	10
	36
	15
	14
	181
	35
	31
	27
	13.847
	76
	16
	27
	25
	280
	509
	58
	128
	24
	32
	19
	5
	346
	16.022

	15
	228
	203
	82
	18
	46
	23
	99
	46
	25
	757
	140
	79
	113
	895
	10.572
	58
	67
	69
	1.104
	497
	140
	368
	97
	80
	52
	34
	821
	16.715

	16
	10
	15
	6
	3
	4
	1
	6
	3
	2
	14
	4
	2
	5
	17
	6
	222
	4
	3
	49
	26
	9
	6
	3
	5
	3
	1
	60
	490

	17
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	18
	11
	8
	3
	1
	3
	2
	5
	1
	1
	8
	2
	1
	2
	7
	3
	1
	1
	189
	12
	23
	11
	4
	2
	5
	2
	1
	43
	352

	19
	1
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	1
	256
	4
	1
	1
	0
	1
	0
	0
	12
	283

	20
	94
	121
	38
	9
	25
	15
	48
	15
	10
	105
	65
	21
	34
	158
	42
	16
	18
	18
	319
	4.686
	89
	58
	21
	30
	27
	5
	304
	6.389

	21
	2
	2
	1
	0
	0
	0
	1
	0
	0
	2
	1
	0
	1
	2
	1
	0
	0
	1
	3
	7
	221
	3
	1
	4
	2
	0
	17
	272

	22
	8
	8
	2
	1
	2
	1
	3
	1
	1
	6
	2
	1
	1
	8
	3
	1
	1
	7
	13
	12
	5
	105
	2
	4
	2
	0
	22
	223

	23
	69
	57
	20
	4
	19
	7
	25
	8
	6
	59
	29
	11
	21
	65
	26
	9
	12
	22
	166
	442
	74
	77
	2.023
	149
	89
	7
	607
	4.103

	24
	87
	34
	8
	2
	6
	5
	14
	3
	3
	20
	12
	4
	7
	26
	9
	3
	3
	9
	45
	86
	25
	18
	8
	713
	10
	1
	135
	1.297

	25
	79
	61
	20
	4
	33
	9
	29
	9
	6
	64
	166
	16
	36
	71
	34
	10
	11
	30
	123
	313
	63
	112
	57
	146
	5.805
	10
	547
	7.863

	26
	187
	162
	72
	11
	43
	37
	201
	33
	19
	185
	137
	55
	88
	282
	124
	27
	24
	31
	198
	243
	70
	57
	34
	68
	39
	2.659
	399
	5.484

	27
	26
	17
	6
	1
	5
	2
	9
	2
	2
	15
	7
	3
	6
	17
	7
	3
	3
	6
	44
	86
	19
	16
	11
	29
	13
	2
	971
	1.327

	total
	3.074
	3.431
	1.680
	371
	1.342
	1.100
	8.557
	1.088
	409
	7.319
	19.288
	1.898
	10.910
	19.757
	12.739
	881
	596
	789
	7.957
	10.811
	1.847
	1.799
	3.201
	2.033
	7.316
	2.879
	11.475
	144.546


Table 9. R&D expenditures imputation matrix, 1997. (Million US$)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	total

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	81
	1.396
	6
	1
	3
	3
	13
	2
	1
	6
	3
	1
	2
	7
	3
	2
	1
	7
	13
	19
	226
	6
	3
	7
	3
	1
	92
	1.908

	3
	8
	10
	279
	2
	5
	1
	4
	7
	1
	13
	4
	2
	4
	39
	6
	5
	6
	2
	33
	29
	8
	5
	3
	5
	3
	1
	49
	535

	4
	15
	7
	5
	83
	5
	2
	5
	3
	2
	9
	2
	1
	4
	9
	4
	6
	9
	4
	111
	24
	6
	9
	3
	4
	2
	1
	47
	383

	5
	46
	92
	29
	3
	533
	5
	28
	10
	6
	49
	19
	8
	13
	44
	17
	12
	10
	13
	84
	228
	63
	32
	33
	64
	53
	8
	399
	1.902

	6
	97
	38
	15
	6
	10
	700
	74
	10
	10
	44
	13
	8
	10
	39
	18
	8
	8
	21
	151
	75
	22
	88
	14
	14
	8
	2
	187
	1.690

	7
	1.128
	584
	582
	51
	220
	182
	7.480
	370
	89
	601
	343
	163
	209
	828
	358
	207
	131
	104
	1.289
	826
	297
	196
	122
	165
	136
	48
	2.422
	19.131

	8
	38
	61
	52
	6
	14
	5
	33
	316
	5
	67
	36
	15
	26
	125
	34
	17
	19
	9
	176
	113
	39
	21
	13
	14
	11
	3
	174
	1.439

	9
	23
	19
	6
	2
	8
	5
	11
	3
	125
	21
	6
	4
	6
	49
	9
	5
	4
	8
	165
	33
	12
	16
	5
	6
	4
	4
	74
	633

	10
	236
	196
	90
	19
	48
	26
	97
	42
	27
	3.642
	129
	110
	122
	951
	300
	62
	62
	55
	1.004
	399
	100
	127
	68
	62
	47
	14
	660
	8.695

	11
	422
	390
	319
	56
	196
	64
	393
	171
	79
	1.241
	21.320
	580
	1.634
	1.915
	861
	164
	145
	112
	1.642
	1.926
	254
	283
	627
	395
	1.068
	65
	2.380
	38.703

	12
	88
	81
	51
	10
	25
	13
	56
	26
	13
	363
	241
	1.115
	152
	530
	149
	31
	29
	41
	569
	275
	52
	58
	66
	36
	52
	7
	379
	4.507

	13
	120
	96
	47
	10
	38
	17
	78
	23
	14
	299
	149
	56
	9.904
	359
	304
	35
	30
	39
	570
	339
	80
	78
	87
	73
	57
	15
	917
	13.835

	14
	95
	114
	38
	7
	15
	9
	34
	15
	13
	171
	33
	30
	26
	13.138
	72
	15
	25
	23
	266
	483
	55
	121
	23
	30
	18
	5
	328
	15.201

	15
	229
	204
	83
	18
	46
	23
	100
	46
	25
	761
	140
	80
	114
	900
	10.623
	58
	67
	69
	1.109
	500
	141
	370
	97
	80
	52
	35
	825
	16.796

	16
	11
	16
	7
	3
	4
	1
	7
	3
	2
	16
	5
	3
	5
	19
	7
	247
	4
	3
	55
	29
	11
	6
	4
	6
	3
	1
	67
	545

	17
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	18
	9
	7
	3
	1
	2
	1
	4
	1
	1
	7
	2
	1
	1
	6
	2
	1
	1
	161
	10
	20
	10
	3
	2
	4
	2
	1
	37
	300

	19
	1
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	1
	236
	3
	1
	1
	0
	1
	0
	0
	11
	261

	20
	119
	154
	48
	11
	32
	19
	61
	19
	12
	135
	83
	27
	44
	202
	53
	21
	23
	23
	407
	5.977
	114
	73
	27
	38
	34
	6
	387
	8.150

	21
	1
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	1
	2
	4
	126
	2
	0
	2
	1
	0
	10
	155

	22
	24
	25
	7
	2
	6
	4
	10
	3
	3
	18
	6
	3
	4
	23
	8
	3
	3
	23
	40
	38
	16
	320
	6
	11
	6
	1
	66
	681

	23
	34
	28
	10
	2
	9
	3
	12
	4
	3
	29
	14
	5
	10
	32
	13
	5
	6
	11
	82
	217
	36
	38
	994
	73
	44
	3
	298
	2.017

	24
	101
	39
	9
	2
	7
	5
	16
	4
	3
	23
	14
	5
	8
	30
	11
	4
	4
	10
	52
	100
	29
	21
	10
	824
	12
	1
	156
	1.499

	25
	87
	67
	22
	4
	36
	9
	32
	10
	7
	71
	183
	18
	40
	78
	37
	11
	12
	33
	135
	344
	69
	123
	63
	160
	6.390
	11
	602
	8.656

	26
	239
	207
	93
	14
	56
	47
	258
	42
	25
	238
	176
	70
	113
	362
	159
	35
	30
	39
	253
	311
	90
	73
	43
	88
	50
	3.409
	511
	7.029

	27
	55
	36
	12
	2
	10
	5
	18
	5
	3
	31
	16
	6
	12
	36
	15
	5
	6
	12
	93
	179
	40
	33
	22
	61
	28
	4
	2.032
	2.777

	total
	3.309
	3.869
	1.813
	314
	1.331
	1.150
	8.826
	1.134
	469
	7.855
	22.939
	2.310
	12.464
	19.722
	13.063
	958
	637
	824
	8.547
	12.490
	1.898
	2.104
	2.337
	2.225
	8.083
	3.645
	13.112
	157.427


Table 10. R&D expenditures imputation matrix, 1998. (Million US$)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	total

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	83
	1.427
	6
	1
	3
	3
	13
	2
	1
	6
	3
	1
	2
	7
	3
	2
	1
	7
	14
	19
	231
	6
	4
	7
	3
	1
	94
	1.949

	3
	9
	11
	301
	2
	5
	1
	5
	7
	1
	14
	4
	3
	4
	42
	7
	5
	7
	2
	36
	31
	8
	6
	3
	6
	4
	1
	52
	577

	4
	25
	11
	9
	132
	9
	4
	8
	5
	3
	15
	4
	2
	6
	14
	7
	9
	15
	6
	178
	38
	10
	14
	5
	6
	3
	1
	75
	613

	5
	50
	101
	32
	3
	583
	6
	31
	11
	7
	54
	21
	8
	15
	48
	19
	13
	11
	14
	91
	249
	69
	35
	36
	70
	58
	9
	437
	2.080

	6
	104
	40
	17
	6
	11
	749
	79
	11
	11
	48
	14
	9
	10
	42
	19
	9
	9
	23
	161
	80
	24
	94
	15
	15
	8
	3
	200
	1.808

	7
	1.293
	669
	668
	59
	252
	208
	8.574
	425
	102
	689
	393
	186
	239
	950
	411
	238
	150
	119
	1.477
	946
	341
	225
	140
	189
	156
	55
	2.777
	21.930

	8
	48
	78
	66
	7
	17
	6
	43
	404
	6
	85
	46
	19
	33
	160
	43
	21
	24
	12
	225
	144
	50
	27
	17
	18
	14
	3
	223
	1.842

	9
	27
	22
	7
	2
	9
	6
	13
	4
	143
	24
	7
	5
	7
	56
	10
	5
	4
	9
	189
	38
	14
	19
	6
	7
	4
	5
	85
	727

	10
	232
	192
	88
	18
	48
	25
	95
	41
	26
	3.579
	127
	108
	120
	934
	295
	61
	61
	54
	987
	392
	99
	125
	67
	61
	47
	14
	649
	8.544

	11
	386
	357
	292
	51
	180
	58
	360
	156
	72
	1.136
	19.518
	531
	1.496
	1.753
	788
	150
	133
	102
	1.503
	1.764
	233
	259
	574
	361
	977
	60
	2.179
	35.432

	12
	94
	88
	55
	10
	27
	14
	60
	28
	14
	390
	259
	1.199
	164
	570
	160
	33
	32
	44
	612
	296
	56
	62
	71
	38
	56
	8
	407
	4.845

	13
	129
	103
	50
	11
	41
	18
	84
	25
	15
	321
	160
	60
	10.618
	385
	326
	38
	32
	42
	611
	363
	86
	83
	93
	78
	61
	16
	983
	14.833

	14
	89
	107
	36
	6
	14
	9
	32
	14
	12
	161
	31
	28
	25
	12.372
	67
	14
	24
	22
	251
	454
	52
	114
	21
	29
	17
	4
	309
	14.315

	15
	204
	182
	74
	16
	41
	21
	89
	41
	23
	678
	125
	71
	102
	802
	9.475
	52
	60
	62
	989
	446
	126
	330
	87
	71
	46
	31
	736
	14.981

	16
	20
	29
	12
	5
	8
	2
	13
	6
	3
	28
	9
	5
	9
	34
	13
	440
	8
	5
	98
	52
	19
	11
	7
	10
	6
	2
	119
	971

	17
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	18
	9
	7
	3
	1
	2
	2
	4
	1
	1
	7
	2
	1
	1
	6
	2
	1
	1
	163
	11
	20
	10
	3
	2
	4
	2
	1
	37
	303

	19
	2
	1
	0
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	1
	403
	6
	2
	1
	1
	2
	1
	0
	20
	446

	20
	176
	228
	71
	17
	48
	28
	90
	28
	18
	198
	123
	40
	64
	297
	79
	31
	33
	35
	600
	8.815
	168
	108
	40
	56
	50
	9
	571
	12.019

	21
	1
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	1
	3
	92
	1
	0
	2
	1
	0
	7
	113

	22
	15
	15
	5
	1
	4
	3
	7
	2
	2
	11
	4
	2
	3
	14
	5
	2
	2
	14
	25
	24
	10
	200
	4
	7
	4
	1
	41
	425

	23
	36
	30
	10
	2
	10
	4
	13
	4
	3
	31
	15
	6
	11
	34
	14
	5
	7
	11
	87
	232
	39
	40
	1.061
	78
	47
	4
	318
	2.152

	24
	107
	41
	9
	2
	7
	6
	17
	4
	3
	24
	15
	5
	9
	32
	11
	4
	4
	11
	55
	106
	31
	22
	10
	873
	13
	2
	165
	1.587

	25
	121
	93
	31
	6
	50
	13
	45
	13
	9
	98
	252
	25
	55
	107
	51
	15
	17
	45
	186
	475
	96
	170
	87
	221
	8.811
	15
	830
	11.935

	26
	312
	271
	121
	19
	72
	62
	336
	55
	32
	310
	230
	91
	148
	472
	207
	46
	39
	51
	331
	406
	117
	95
	57
	114
	65
	4.446
	667
	9.169

	27
	108
	71
	24
	4
	19
	10
	35
	9
	7
	61
	31
	12
	23
	71
	29
	10
	12
	24
	183
	354
	79
	65
	44
	121
	55
	9
	4.014
	5.484

	total
	3.680
	4.174
	1.985
	383
	1.462
	1.255
	10.046
	1.295
	516
	7.970
	21.393
	2.415
	13.164
	19.205
	12.042
	1.204
	685
	880
	9.305
	15.752
	2.059
	2.116
	2.451
	2.445
	10.507
	4.696
	15.995
	169.080


Table 11. R&D expenditures imputation matrix, 1999. (Million US$)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	total

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	65
	1.123
	4
	1
	2
	2
	11
	2
	1
	5
	2
	1
	1
	5
	2
	1
	1
	5
	11
	15
	182
	5
	3
	6
	3
	1
	74
	1.534

	3
	5
	6
	176
	1
	3
	1
	3
	4
	1
	8
	2
	1
	3
	25
	4
	3
	4
	1
	21
	18
	5
	3
	2
	3
	2
	0
	31
	337

	4
	13
	6
	5
	69
	5
	2
	4
	2
	1
	8
	2
	1
	3
	8
	4
	5
	8
	3
	93
	20
	5
	7
	3
	3
	2
	0
	39
	321

	5
	70
	140
	44
	5
	810
	8
	43
	15
	10
	74
	29
	12
	20
	67
	26
	18
	15
	20
	127
	347
	96
	49
	50
	97
	81
	12
	607
	2.891

	6
	35
	14
	6
	2
	4
	255
	27
	4
	4
	16
	5
	3
	4
	14
	6
	3
	3
	8
	55
	27
	8
	32
	5
	5
	3
	1
	68
	615

	7
	1.201
	621
	620
	54
	234
	194
	7.965
	394
	94
	640
	365
	173
	222
	882
	382
	221
	139
	111
	1.372
	879
	316
	209
	130
	176
	145
	51
	2.579
	20.372

	8
	48
	78
	66
	7
	18
	6
	43
	405
	6
	86
	46
	19
	33
	160
	43
	21
	24
	12
	226
	144
	51
	27
	17
	18
	14
	3
	223
	1.845

	9
	23
	19
	6
	2
	8
	5
	11
	3
	122
	20
	6
	4
	6
	47
	8
	4
	4
	7
	160
	32
	12
	16
	5
	6
	4
	4
	72
	617

	10
	230
	191
	88
	18
	47
	25
	94
	41
	26
	3.561
	126
	107
	120
	929
	293
	60
	60
	54
	982
	390
	98
	125
	66
	61
	46
	14
	645
	8.501

	11
	295
	272
	223
	39
	137
	44
	275
	120
	55
	868
	14.913
	406
	1.143
	1.340
	602
	115
	101
	78
	1.148
	1.348
	178
	198
	439
	276
	747
	45
	1.665
	27.072

	12
	82
	76
	48
	9
	24
	12
	53
	25
	12
	340
	226
	1.045
	143
	497
	139
	29
	28
	38
	534
	258
	49
	54
	62
	33
	49
	7
	355
	4.225

	13
	170
	136
	66
	14
	54
	24
	111
	33
	20
	423
	211
	79
	14.006
	508
	430
	50
	43
	55
	806
	479
	113
	110
	122
	103
	81
	22
	1.297
	19.566

	14
	114
	137
	46
	8
	18
	11
	41
	18
	15
	206
	40
	36
	31
	15.794
	86
	18
	31
	28
	320
	580
	67
	146
	27
	36
	21
	6
	394
	18.274

	15
	215
	192
	78
	17
	43
	22
	94
	43
	24
	715
	132
	75
	107
	845
	9.983
	54
	63
	65
	1.042
	470
	132
	348
	92
	75
	49
	32
	775
	15.784

	16
	13
	18
	7
	3
	5
	1
	8
	4
	2
	18
	5
	3
	6
	22
	8
	277
	5
	3
	62
	33
	12
	7
	4
	6
	4
	1
	75
	611

	17
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	18
	4
	3
	1
	0
	1
	1
	2
	1
	1
	3
	1
	1
	1
	3
	1
	0
	0
	76
	5
	9
	5
	2
	1
	2
	1
	0
	17
	142

	19
	3
	2
	1
	0
	0
	0
	1
	0
	0
	2
	1
	0
	1
	2
	1
	0
	0
	2
	632
	9
	3
	2
	1
	3
	1
	0
	31
	699

	20
	293
	378
	118
	28
	79
	46
	149
	46
	30
	330
	204
	66
	107
	494
	131
	51
	56
	57
	996
	14.639
	278
	180
	67
	93
	83
	14
	948
	19.960

	21
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	22
	16
	17
	5
	1
	4
	3
	7
	2
	2
	13
	4
	2
	3
	16
	5
	2
	2
	15
	28
	26
	11
	219
	4
	8
	4
	1
	45
	466

	23
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	24
	106
	41
	9
	2
	7
	6
	16
	4
	3
	24
	15
	5
	9
	31
	11
	4
	4
	10
	55
	105
	31
	22
	10
	867
	13
	2
	164
	1.577

	25
	108
	83
	27
	5
	45
	12
	40
	12
	8
	88
	225
	22
	49
	96
	46
	13
	15
	40
	166
	424
	86
	152
	78
	198
	7.878
	13
	742
	10.670

	26
	383
	332
	149
	23
	89
	76
	413
	67
	39
	381
	282
	112
	181
	579
	254
	56
	48
	63
	406
	498
	144
	116
	70
	140
	80
	5.462
	820
	11.264

	27
	256
	169
	56
	10
	45
	23
	84
	22
	16
	144
	73
	28
	55
	167
	69
	25
	29
	58
	434
	840
	188
	154
	105
	287
	129
	21
	9.525
	13.014

	total
	3.751
	4.055
	1.849
	321
	1.684
	777
	9.494
	1.265
	493
	7.971
	16.916
	2.201
	16.253
	22.531
	12.536
	1.033
	683
	813
	9.682
	21.591
	2.067
	2.182
	1.362
	2.505
	9.437
	5.713
	21.193
	180.357


Table 12. R&D expenditures imputation matrix, 2000. (Million US$)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	total

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	68
	1.162
	5
	1
	3
	2
	11
	2
	1
	5
	2
	1
	2
	6
	2
	1
	1
	5
	11
	16
	188
	5
	3
	6
	3
	1
	76
	1.587

	3
	4
	5
	139
	1
	2
	0
	2
	3
	1
	6
	2
	1
	2
	20
	3
	2
	3
	1
	16
	14
	4
	3
	2
	3
	2
	0
	24
	266

	4
	19
	9
	7
	102
	7
	3
	6
	4
	2
	11
	3
	2
	4
	11
	6
	7
	11
	4
	137
	29
	8
	11
	4
	5
	3
	1
	57
	471

	5
	75
	150
	47
	5
	866
	9
	46
	16
	10
	80
	31
	13
	22
	72
	28
	20
	16
	21
	136
	370
	102
	52
	54
	104
	86
	13
	649
	3.090

	6
	68
	26
	11
	4
	7
	487
	51
	7
	7
	31
	9
	6
	7
	27
	12
	6
	6
	15
	105
	52
	15
	61
	10
	10
	5
	2
	130
	1.176

	7
	1.255
	649
	648
	57
	245
	202
	8.321
	412
	99
	669
	382
	181
	232
	922
	399
	231
	146
	116
	1.434
	918
	330
	218
	136
	184
	151
	53
	2.695
	21.284

	8
	44
	71
	61
	7
	16
	5
	39
	371
	6
	79
	42
	17
	30
	147
	40
	20
	22
	11
	207
	132
	46
	25
	16
	17
	13
	3
	205
	1.693

	9
	33
	27
	9
	3
	11
	7
	15
	4
	175
	29
	9
	6
	8
	68
	12
	6
	5
	11
	230
	47
	17
	23
	7
	9
	5
	5
	104
	886

	10
	253
	210
	97
	20
	52
	28
	104
	45
	29
	3.908
	139
	118
	131
	1.020
	322
	66
	66
	59
	1.078
	428
	108
	137
	73
	67
	51
	15
	708
	9.329

	11
	394
	364
	297
	52
	183
	59
	367
	160
	74
	1.158
	19.896
	541
	1.525
	1.787
	804
	153
	135
	104
	1.532
	1.798
	237
	264
	585
	368
	996
	61
	2.221
	36.117

	12
	74
	69
	43
	8
	21
	11
	48
	22
	11
	308
	205
	947
	129
	450
	126
	26
	25
	35
	483
	234
	44
	49
	56
	30
	44
	6
	322
	3.828

	13
	167
	133
	65
	14
	53
	24
	108
	32
	19
	415
	207
	77
	13.738
	498
	422
	49
	42
	54
	791
	470
	111
	108
	120
	101
	79
	21
	1.272
	19.191

	14
	116
	139
	46
	8
	18
	11
	42
	18
	16
	209
	40
	36
	32
	16.060
	88
	19
	31
	29
	325
	590
	68
	148
	28
	37
	22
	6
	401
	18.581

	15
	158
	141
	57
	13
	32
	16
	69
	32
	18
	525
	97
	55
	79
	622
	7.339
	40
	47
	48
	766
	345
	97
	256
	67
	55
	36
	24
	570
	11.604

	16
	10
	15
	6
	3
	4
	1
	6
	3
	2
	14
	4
	2
	5
	17
	6
	222
	4
	3
	50
	26
	9
	6
	3
	5
	3
	1
	60
	491

	17
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	18
	5
	4
	1
	0
	1
	1
	2
	1
	1
	3
	1
	1
	1
	3
	1
	1
	1
	83
	5
	10
	5
	2
	1
	2
	1
	0
	19
	155

	19
	1
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	1
	218
	3
	1
	1
	0
	1
	0
	0
	11
	241

	20
	368
	476
	149
	35
	100
	58
	188
	58
	38
	415
	257
	83
	135
	622
	165
	64
	70
	72
	1.255
	18.432
	350
	226
	84
	117
	105
	18
	1.194
	25.132

	21
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	22
	10
	10
	3
	1
	2
	2
	4
	1
	1
	7
	2
	1
	2
	9
	3
	1
	1
	9
	16
	16
	6
	130
	2
	5
	2
	0
	27
	277

	23
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	24
	271
	105
	24
	5
	19
	14
	42
	10
	8
	61
	38
	12
	23
	80
	29
	10
	11
	27
	140
	268
	78
	56
	26
	2.213
	32
	4
	419
	4.025

	25
	150
	115
	38
	7
	62
	16
	55
	16
	11
	121
	312
	30
	68
	133
	64
	18
	21
	56
	231
	588
	119
	211
	108
	274
	10.926
	18
	1.029
	14.799

	26
	477
	414
	185
	29
	111
	94
	514
	84
	49
	474
	351
	140
	226
	721
	316
	70
	60
	78
	506
	620
	179
	145
	87
	175
	99
	6.798
	1.020
	14.018

	27
	203
	134
	45
	8
	36
	18
	67
	17
	13
	114
	58
	22
	43
	133
	54
	19
	23
	46
	344
	666
	149
	122
	83
	228
	103
	17
	7.548
	10.313

	total
	4.222
	4.427
	1.981
	382
	1.852
	1.069
	10.109
	1.318
	589
	8.645
	22.087
	2.293
	16.443
	23.427
	10.240
	1.053
	746
	888
	10.016
	26.073
	2.273
	2.258
	1.555
	4.015
	12.766
	7.067
	20.762
	198.555


� This operation means a row normalization of “sij”. It is important to point out that this normalization implies that the calculated matrix (x( contents the production resulting from the model (I − A)−1 (y(, which in turn is a function of the values considered in the matrix (y(.


� See table 1 at appendix for a complete description of the sectors used in this paper.


� Therefore, we assume that the average is a proxy at least as good as the one resulting from a 5 branch breakdown of industry activity.
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