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Abstract

The question of how best to construct symmetric input-output tables from (rectangular) supply and use tables has preoccupied many compilers and users of input-output tables, and since the 1968 SNA introduced the two types of tables, industry-by-industry tables and product-by-product tables, and two alternative technology assumptions, the industry technology and the product technology, respectively, the discussion has very much been limited to the advantages and drawbacks of the four alternative types of symmetric tables that can be derived within this framework.

In this paper the discussion of the preferred way to derive symmetric input-output tables is put into a new perspective by looking at it from the viewpoint of producers of official statistics. While it is acknowledged that it is a relevant task for statistical offices to compile symmetric input-output tables, the fundamental principles concerning quality standards for official statistics that have emerged during the last decade, internationally as well as in individual countries, must be observed. 

From a statistical quality point of view it is essential that the distinction between input-output tables and input-output models is made clear. Official statistics cannot be based on assumptions that represent speculative economic theory, and in the paper a distinction between strong and weak assumptions in data construction is introduced. At the same time it is important that the users are fully informed about the kind of data that they work with, as otherwise they may interpret them incorrectly and consequently use them in inappropriate ways, or draw unjustified conclusions. In this connection the product concept is discussed in more detail.

One important quality dimension in official statistics is efficient allocation of scarce resources. The conclusion of the paper is that the type of table that best fulfils the standard quality criteria - the industry-by industry table based on the assumption of constant market shares - is also the least resource intensive compared to other methods that have been discussed and recommended in various connections. As in practice all input-output analysis must assume an industry technology, this type of table is in no way inferior to other much more labour intensive types of tables. To the contrary, the fact that it fulfils such quality criteria as transparency and comparability to other types of statistics will in general increase its analytical applicability. 

1.  Introduction

The purpose of this paper is twofold. Firstly, to analyse the statistical implications of the various methods traditionally applied in the transformation of supply and use tables into symmetric input-output tables, and secondly against this background and taking into account the standard quality measures for economic statistics that have emerged during the recent years, to suggest the type of symmetric input-output tables to be included in the program of official statistics. A number of illustrative and alternative calculations based on Danish input-output data are attached to the paper and will be referred to in the text.

The contents of this paper are based on more than 30 years of experience in producing and using input-output tables in Denmark. Statistics Denmark has a comparable time series of annual input-output tables covering the years 1966-98. These tables at both current and constant prices form an integral part of the compilation of the national accounts, and there is complete consistency between the annual final national accounts, the supply and use tables (dimension about 2,750 product groups and about 200 user categories, of which about 130 industries). The symmetric input-output tables are calculated directly from the rectangular supply and use tables and contain about 130 industries. They are of the industry-by-industry type based on the assumption of fixed product sales structures. These tables have been extensively used for analytical purposes and form the core of the Danish macro econometric model.

Our experiences over many years tell us that the only way to secure a high quality series of input-output tables is to produce them on a current basis integrated with the national accounts work, and not as an ex post exercise. To ensure the confidence of the users it is essential that the principle of objectivity in the collection, compilation and dissemination be adhered to. The compilation methods must reflect professionalism in statistical approaches and practices, and a high degree of transparency must be present.  All these elements are part of the quality framework for official statistics that is these years being adopted worldwide both by individual countries and international organisations. This paper is therefore also a plea to adopt methods in the compilation of input-output tables that permit them to become an integral part of official statistics. Only in this way can the supply of statistically sound input-output tables to analytical users be safeguarded. 

In the paper the following two points are made: 

· If the compilation of input-statistics is to become an integrated part of the compilation of national accounts statistics it must comply with the normal standard quality requirements to official statistics.

· The analytical uses of symmetric (and rectangular) input-output tables must be based on an insight into the way the tables are compiled, and in particular the fact that each individual element in the table normally represents a separate basket of products. This has wide ranging implications for the discussion about "technology".

The writing of this paper was triggered by discussions in connection with the draft Eurostat Input-Output Manual (Version August 2002), in particular Chapter 11 that deals with transformation of supply and use tables into symmetric input-output tables. The draft handbook will be referred to as the Manual in this paper. 

The Manual demonstrates that the terminology using the term “technology” in connection with the construction of symmetric input-output tables (SIOT) of the industry-by-industry type from supply and use tables (SUT) first introduced in the 1968 SNA, is misleading. In particular, it is shown that to construct an industry-by-industry SIOT only assumptions about sales structures are needed, even in the industry-by-industry table variant of the "product technology" assumption in the SNA terminology.

Traditionally, the choice of type of SIOT – industry by industry or product by product – and the choice of the assumptions on which to base the transformation of the SUT into the SIOT – in the 1968 SNA terminology either product technology or industry technology - have been seen as independent, so that basically four types of SIOT exist. The choice of one of these has been seen as a matter of convenience, though it has been argued that the product-by-product SIOT based on the assumption of a product technology, is the type of table best suited for analytical purposes.

The achievement of the Manual it to set out clearly that these choices not are independent. To construct product-by-product tables it is indispensable to make assumptions about “production technology”, as otherwise the columns of the SUT cannot be transformed into product groups. 

Industry-by-industry tables, on the other hand, can be constructed by utilising the observed data for the reference year about sales structures either according to product or by industry. The necessary assumptions only imply that the known average sales structure for a product is valid also for each individual element of a row in the use matrix.

Though agreeing with the reasoning of the Manual on the "technology" question the present paper argues that the exposition in the Manual points towards a different conclusion concerning the preferred SIOT, namely an industry-by-industry table based on the assumption that each product has its own specific sales structure, rather than a product-by-product table based on the assumption of a product technology as recommended in the Manual.

The reasons for these differences in conclusions are set out in the following. They are mainly related to an analysis of the statistical underpinning of the input-output framework seen in the perspective of the standard quality requirements to official statistics, and a  distinction between strong and weak assumptions. A “technology” assumption is seen as a strong assumption in the sense that it based on speculative economic theory that cannot be underpinned by observed data. Sales structure assumptions are basically weak assumptions as they broadly speaking only utilize known sales structures for the base year. From a statistical point of view the two types of tables (product-by-product and industry-by-industry) thus belong to completely different worlds. It is further argued that the sales structure assumption of the type “Fixed industry sales structures”, though weaker than a technology assumption, is largely irrelevant.

The rationale behind the idea that product-by-product tables should in general be better suited for input-output analysis than industry-by-industry tables is rejected. In fact, the very existence of "products" as an alternative to "industries" is shown to be an illusion. 

Since the 1968 SNA was published (and to some extent even before) an comprehensive literature on the problem of constructing symmetric input-output has appeared, ranging from practical oriented approaches to the most sophisticated mathematical proofs of the (only) "correct" way to proceed. It is not the ambitions of the present paper to survey this literature or to present another formal input into this debate. In fact, the notion that it is possible to establish guidelines for the compilation of the ideal symmetric input-output tables by application of sophisticated mathematical methods based on speculative economic theory is rejected.  In this paper formal approaches to finding "best solutions" is replaced by statistical considerations, based on data specific insight and statistical quality criteria.
 

2. Input-output tables and official statistics

During the last decade a set of guidelines, or quality frameworks, have been developed by the major international organisations involved in statistics, such as the IMF, Eurostat and the OECD. The IMF has taken a leadership role by the development of the socalled Data Quality Assessment Framework (DQAF) which is a methodology for assessing data quality that brings together the best practices and internationally accepted concepts and definitions in statistics, including those of the United Nations Fundamental Principles of Official Statistics and the IMF special and general data dessimination standards (SDDS/GDDS). Chart 1 shows the generic framework of the DQAF. The dataset-specific frameworks provide much more detail. Thus the DQAF for national accounts estimates alone covers 27 pages. 

The quality standards are now progressively – often in the form of socalled quality declarations - being introduced by national statistical offices to describe their statistical products and give the users the possibility to assess the various quality dimensions of the data. 

SIOTs that are compiled as an integral part of official statistical must also adhere to these principles. As in practice it is necessary to a certain extent to rely on assumptions in order to transform the observed data in the SUT into a SIOT the following principles for methodologically sound statistical methods should be observed:

· Assumptions should not be based on speculative economic theory

· Retain existing micro-macro links (including to the units in the business register)

· Minimum loss of information

· Retain comparability to other types of statistics

· Methods applied should be transparent and to a maximum be based on observed data.

The compilation of the SUT and the SIOT is, in practice, interrelated processes that should not be seen in isolation. As will be explained below already the compilation of the SUT could challenge the quality awareness of the statistician to its utmost as statistical source data will in many cases just not be available or have to be estimated by more or less shaky methods.

The construction of the SIOT implies a further departure from the observed data. In this process it is essential to keep the basic quality principles in mind. When assumptions are needed they should be as weak as possible to obtain the desired outcome. 

In this paper it is argued that an industry-by-industry SIOT based on the market share assumption is the only SIOT that can be accepted as official statistics. It is also demonstrated that the analytical user is well served with this type of table. The calculation of a socalled product-by-product SIOT based on a technology assumption (product or industry technology) 

Chart 1. The Data Quality Assessment Framework

The DQAF covers five dimensions of quality and a set of prerequisites for the assessment of data quality. The coverage of these dimensions recognizes that data quality encompasses characteristics related to the institution or system behind the production of the data as well as characteristics of the individual data product. Within this framework, each dimension comprises a number of elements, which are in turn associated with a set of desirable practices. The following are the statistical practices that are associated with each dimension:

· Prerequisites of quality - the environment is supportive of statistics; resources are commensurate with needs of statistical programs; and quality is a cornerstone of statistical work.

· Integrity - statistical policies and practices are guided by professional principles; statistical policies and practices are transparent; and policies and practices are guided by ethical standards.

· Methodological soundness - concepts and definitions used are in accord with internationally accepted statistical frameworks; the scope is in accord with internationally accepted standards, guidelines, or good practices; classification and sectorization systems are in accord with internationally accepted standards, guidelines, or good practices; and flows and stocks are valued and recorded according to internationally accepted standards, guidelines, or good practices.

· Accuracy and reliability - source data available provide an adequate basis to compile statistics; statistical techniques employed conform with sound statistical procedures; source data are regularly assessed and validated; intermediate results and statistical outputs are regularly assessed and validated; and revisions, as a gauge of reliability, are tracked and mined for the information they may provide.

· Serviceability - statistics cover relevant information on the subject field; timeliness and periodicity follow internationally accepted dissemination standards; statistics are consistent within the dataset, over time, and with other major data sets; and data  revisions follow a regular and publicized procedure.

· Accessibility - statistics are presented in a clear and understandable manner, forms of dissemination are adequate, and statistics are made available on an impartial basis; up-to-date and pertinent metadata are made available; and prompt and knowledgeable support service is available.

Source: IMF. The Fourth Rewiew of the Fund's Data Standard Initiative. Supplement on the Data Quality Assessment Framework. Statistics Department, July 10, 2001

does not add any analytical useful information, but violates important quality requirements. This latter type of SIOT is outside the sphere of official statistics for the following reasons:

· It is constructed on the assumption of speculative economic theory that cannot be underpinned by observed data. Technology assumptions are thus very strong assumptions compared to the sales structure assumptions needed to construct industry-by-industry tables. The technology to which the assumptions refer is not defined in the context of observable data. It would make no sense to try to collect data directly for this table, as a technology for a varying mix of hundreds or thousands of more elementary products does not exist as an observable phenomenon. 

· A disproportionate use of resources may take place in areas where the compiler happens to have a special knowledge about processes, by-products etc., and in general resources may be allocated inefficiently, as the "negatives" represent a very poor signal value as to where to try to improve the underlying data.

· The basic assumption that there exist a number of homogeneous products equal to the number of industries clearly contradicts what is known about available data. 

· The aggregation loss of information from the rectangular supply and use tables to the corresponding square tables is unavoidable and can significantly affect the elements of the resulting SIOT. 

· When the SIOT is based on a product technology, a table without negative elements cannot be established with transparent methods that are economically meaningful and based on observed data. The elimination of negative elements will represent a separate time-consuming work process that by its very nature will be arbitrary. In this process the SIOT will most likely loose its compatibility to the SUT.

· There is no way to know whether the negatives are caused by errors in basic data or the product technology assumption. 

· The classification in the product-by-product table is not comparable to classifications used in national accounts and any other kind of current economic statistics. There is no non-arbitrary way in which other types of statistics such as employment data or capital stock by industry can be transformed into a "product"-classification. This will severely limit the general accessibility and analytical usefulness of the table.

3. The product concept 

When, in spite of the strong assumptions required, the product-by-product table has, at least in the literature, emerged as the preferred table, it is closely related to the understanding of the “product” concept. In economic theory products are produced by means of products, and each is characterised by a separate production function (technology). Analogies from this theoretical conception to the real world input-output tables are, however, misplaced. First of all because there can be no “homogeneous” products or production processes at the input-output level of aggregation. The economy consists of hundred thousands or millions of producing units, of which hardly two are completely identical, and there are millions of different products and even more production processes. 

When compared to the real world detail of products and production processes, even detailed basic statistics already represent a major aggregation. Statistics on products are collected at a maximum detail of say 10,000 products, and that only in selected areas such as foreign trade statistics and perhaps output from manufacturing industries. Purchases for intermediate consumption by products are at the best collected for kind of activity unit (KAU), and in most cases the statistical coverage of purchases is irregular and and/or highly aggregated. Individual production processes are not within the realm of official statistics and thus no observed data relating directly to the technology assumptions exist. Based on these already highly aggregated data the compilers of input-output tables are confronted with a further aggregation problem, and have to realise that the categories and elements of the resulting table will represent meso or macro data rather than micro data.

The term “homogeneous” (units, products etc.) that plays an important role in the arguments in favour of the product-by-product tables is thus misleading. Much of the confusion in this field stems from the incorrect use of the term "homogenous" for what is really "mutually exclusive”. For products the latter classification is possible at any level of aggregation, but this very weak “homogeneity” cannot justify the far-reaching assumptions needed to construct “homogeneous” production processes (columns), and contrary to the “mutually exclusive” products the homogenous production units or processes do not exist in the real world, but only as theoretical abstractions.

To indicate the full implications of the "product" concept in relation to the argumentation in favour of product-by-product tables based on the assumption of an product technology the term "product" should everywhere be replaced by the term "constant product basket" which will immediately show the lack of realism in this approach, as each element along a "product" row will usually represent a separate product mix, as is later illustrated with Danish data. 

The crucial question when we are talking about a "basket" is, of course, what the "elementary", or most detailed level of product that we are dealing with, means. As mentioned above, the actual number of different products in an economy is in practice indefinite. In production statistics the effective limit for detail is determined by the most detailed product nomenclature in use, containing as a maximum the number of products distinguished in foreign trade statistics, i.e. about 10.000 products which already, seen from a producer point if view, represents a high level of aggregation. Statistical Offices are often confronted with this fact when they are met with complaints that the data even at the most detailed level available are much too aggregated compared to the needs of most business users. 

In most countries the supply and use tables are compiled for even more aggregated product groups, often not more than a few hundred groups, and a level of 2000-3000 groups, such as used in the Danish supply and use tables, is very detailed in an international context. Only when there are more product groups than industries in the compilation system for the use and supply table (and in the compilation of constant price tables) is it possible to identify the variation in the basket along a row of the use table. This leads to the interesting observation that only when very aggregated and primitive (from a data utilization point of view) methods are used in the compilation system (both current and constant prices) will the resulting data on the surface seem to comply with the theoretical assumption about homogeneity, as all evidence to the contrary has been covered up in the compilation process.

It might be useful in this context to refer to the problems encountered in selecting the items for which prices are collected when compiling price indices (for example consumer price indices and producer price indices). Here each item must be defined much more precisely than by just referring to the most detailed product nomenclature. The same is, of course, true in the collection of prices for use in the International Comparison Project. Thus, official statistics have to deal with the product universe at a much more detailed level than 10.000 product groups to compile a sound price index. This puts the "homogeneity" assumption at a, say 

60-product group level, in perspective. 

4.  All units are institutional 

The most important prerequisite for the collection of basic statistics is the business register and the types of units it contains. In practice, KAUs are created differently in different countries, depending on whether they have been defined top-down (i.e. a relatively modest breakdown of institutional units) or bottom-up (i.e. as aggregations of all existing local production units). The latter case follows the definitions set out in the 1993 SNA and the 1995 ESA, and leads to more precise activity classification than in the former. 

Statisticians are well aware that each KAU has its own unique institutional and organisational characteristics, which may influence the composition of its purchases as much as the technical production processes do. Two KAUs producing identical products may have quite different input (purchase) structures, depending on the degree of reliance on purchase of semi-fabricated products, outsourcing of certain activities, whether it owns its capital equipment and buildings rather than leasing or renting them etc, and in general on the degree of vertical integration of the various production processes.

 There is thus no way to eliminate the institutional characteristics of an economy from a set of supply and use tables or an input-output table. As institutional arrangements change over time in individual countries and may be very different across countries it is obvious that an interpretation of an input-output table as a description of a technical production system has serious limitations. From a statistical point of view the maximum elimination of institutional arrangements that we can obtain is to apply KAUs as the basic units. These units are designed for this purpose. If the basic statistics in a country only pertain to legal units (institutional units in the SNA meaning), or top-down defined KAUs that come very close to legal units, there are no mathematical methods available that can disentangle this data set to relate to proper KAUs, and even less to product groups. In this case there are basically three possibilities. The compilers of the supply and use tables must work with the detailed data, and possibly conduct a few targeted surveys to break down the most important legal units into their constituent KAUs. This will be very resource consuming. The second possibility is to construct a very inferior set of input-output tables by mathematical methods and assumptions alone. The third possibility is to accept that available statistics do not allow compilation of an input-output table.  

The existence of difference between product-by-product and industry-by-industry tables is caused by the existence of secondary production. The supply table shows the extent of secondary production as off-diagonal elements (when it is aggregated to a square matrix). For most countries the supply matrix is characterised by having only secondary production for manufacturing industries. For other industries only diagonal elements exist. There are two reasons for this. Firstly the KAUs are for industries such as agriculture, construction and trade defined in a more pure form in the national accounts than in the business register so that all secondary activities in these industries are already transferred to the primary industry before the data are entered in the supply and use table (or the data are alternatively constructed in such a way that from the outset no secondary production exist – agricultural output as the sum of agricultural products, construction as the sum of the value of new construction and repairs etc.). Similarly, all secondary agricultural, construction and trade activities in other industries are transferred to the main industries.

 For service industries the diagonal structure is usually simply due to the fact that no product specifications exist, so that total output from KAUs (or even legal or institutional units) is assumed to be characteristic output of the industries in which the units are classified in the business register. 

This structure of the supply matrix shows that perhaps 70 percent of all economic activity is completely unaffected by whatever transformation procedure is used to construct the SIOT. The "technology" problem is thus, in practice, limited to the manufacturing industries and their output of industrial products. Considering the simplified way the rest of the economy is dealt with (primarily due to lack of relevant data sources), the efforts and theoretical refinements attached to the transformation procedures for manufacturing may be very disproportionate. 

The above also show that the supply and use tables are usually already to a considerable extent constructed with a view to avoid certain problems in the subsequent compilation of the SIOT. To consider the compilation of the SIOT from the SUT in pure theoretical terms without taking the above pre-adjustments and diagonal structure of the supply matrix into account will therefore misrepresent the real problem.

5. Illustration of heterogeneity along the rows of the use table.     

The inherent lack of “homogeneity” is illustrated in table 1 by the variation in the implicit price indices (basic prices) along the rows in the Danish use tables, aggregated to the ESA P60 level (i.e. at "product" level). The constant price calculation takes place at the 2,750 product group level, and as a main rule (except for energy and a few other products) the same price index is being used for all elements along a row of intermediate consumption at that level. Both the current price and the constant price (1995 prices) use tables are aggregated from the 2,750 products use tables. The variation in the price index along a row in the P60 use table (shown as columns in table 1 for five selected P60 groups) thus reflects the variation in the product composition by element along the row. So even though the “mutually exclusive” condition is fulfilled, there is obviously no “homogeneity”. It should be noticed that this measure only reflects the “additional” heterogeneity that results from the aggregation form the 2,500 product-level to the P60 level. Most of the 2,750 products are themselves aggregates of even more detailed products that it is simply not possible to capture statistically. The total heterogeneity thus exceeds what is measured by this method. In this paper it is not possible to comment on the results in detail, but land transport is shown to illustrate that shortage of basic information both on the allocation of the various types of land transport to users and on relevant price statistics, tend to lead to results that may on the surface support the homogeneity assumption. 

6.  Technology and sales structure assumptions.

For many analytical purposes there is no need to construct a SIOT. The (rectangular) SUT can be used directly for economic analysis and as a component part of econometric and other models (see Annex 1). Even though the construction of SIOTs may to some extent be seen as a relic of earlier times, when computing, and especially calculating the inverse of such tables, was a major undertaking, it must still be seen as important from an accesibility point of view to make SIOT's available to the users. Otherwise many potential users would be prevented from using this kind of statistics, and others might waste a lot of their precious time in dealing with the various methods for constructing SIOTs, and would most probably – because of lack of sufficient insight into the basic data – choose more of less inferiour compilation methods.    

Chart 2 illustrates the four standard methods set out in the 1968 SNA to derive symmetric input-output tables from the supply and use tables. According to the SNA there are two types of tables, product-by-product and industry-by-industry tables that each can be derived using either the assumption of a product technology (assuming that a product has the same input structure in whichever industry it is produced) or the assumption of an industry technology (assuming that all products produced by an industry are produced by the same input structure).  

Chart 2. The four alternative symmetric input-output tables in the 1968 SNA
	
	Product-by product
	Industry-by industry

	Product Technology
	(a)
	(b)

	Industry Technology
	(c)
	(d)


These standards methods are also discussed in summary form in the 1993 SNA and the 1995 ESA, and in more detail in the UN Handbook (1999). Even though in these manuals it is realised that technology assumptions should be viewed against the background of the kind of aggregated data dealt with (SNA 15.149), and that input in terms of products for each product produced is usually not collectable (ESA 9.10), both the SNA and the ESA more or less come out in favour of the product-by-product table based on the assumption of an product technology. The arguments leading to this conclusion are in general of a purely theoretical nature and do not build on the extensive country experiences obtained in the compilation and use of input-output tables since the release of the 1968 SNA.

As mentioned in the introduction, the Manual represents a major pedagogical achievement in pointing out the misleading terminology first introduced in the 1968 SNA, where the term “technology” is used also in connection with the construction of symmetric input-output tables (SIOT) of the industry-by-industry type from supply and use tables (SUT). The revised terminology of the Manual is shown in chart 3. The main distinction concerning assumptions is no longer between two technology assumptions, but between technology assumptions on the one hand, and sales structure assumptions on the other. With this distinction the boxes that contain product-by-product tables based on sales structure assumptions, and industry-by-industry tables based on technology assumptions become empty. 

Chart 3.  An alternative terminology for symmetric input-output tables.

	
	Product-by product
	Industry-by-industry

	Technology

   Product technology

   Industry technology
	Negative elements (a)

No negative elements (c)
	Empty

	Sales structures

    Fixed product sales structures

    Fixed industry sales structures
	Empty
	No negative elements (d)

Negative elements  (b) 


Although the formal characteristics of the four tables (a)-(d) in the two charts remain the same, the criteria for the choice of type of table becomes much more transparent in chart 3. Thus, it is immediately evident that the quality indicators discussed above point towards the industry-by-industry table based on the fixed product sales structure (d), as this type of table does not involve any technology assumptions (a and c), and does not require the application of arbitrary methods to adjust for negatives (a and b). Furthermore, table (d) retains the links to the national accounts data and basic statistics, and requires fewer resources to compile.  

An important shortcoming of table (b) is that it seems to be very difficult to find arguments to support the assumption that products should have identical distributions by user just because they happen to be produced in the same industry. The only reasons to deal with this type of table at all seems to be that it belongs logically to the system of tables in Chart 2, and because it is mathematically possible to compute it from square supply and use tables (though with negative elements in the result).  The assumption of fixed industry sales structures should thus be rejected more as an irrelevant than as a strong assumption. 

Theoretical argument in favour of the product-by-product approach in the construction of SIOT does not find any underpinning in the statistical realities. Available statistics do not allow the construction of tables that describe technology in any meaningful sense of the word. Economic statistics deals with transactions, not (technical) transformations. 

An industry-by-industry SIOT compiled from statistics that fulfil the basic SNA requirements concerning the definition of producer units (KAUs), is not inferior to a product-defined table, neither from a statistical, nor from a user point of view.  Thus, in analytical applications, it is not more likely that the final user should decide to demand a product mix corresponding exactly to the product mix characterising a P60 product group in a particular year, than he should decide to demand the product mix of an A60 industry. And arguments in favour of product-by-product tables from price theory based on the assumption that elements in a row have the same price (or price development) in all uses have been shown above to be a highly simplified. Identical price model assumptions may with the same justification be used for both product-by-product and industry-by-industry tables.

It is sometimes argued that product-by-product tables are more useful for international comparisons than industry-by-industry tables, as KAUs, as opposed to products, are defined differently in different countries. Following the above discussion of the heterogeneity of the product concept (and of course also industries), the problem of comparing input-output tables across countries is not solved by formal comparability alone. The inherent institutional differences between countries must be expected also to play a major role.

An industry-by-industry table based on the assumption that each product has its own specific sales structure (i.e. weak market share assumptions) is the only type of SIOT that does neither require technology assumptions, nor can result in a matrix with negatives. The market share assumption represents the minimum manipulation of data that will lead from the SUT to the SIOT. This was the method generally used to construct SIOTs before the 1968 SNA technology terminology was introduced, and this is still the preferred method in those countries where IO tables are compiled on a current basis as an integral part of official statistics (see Annex 1). 

Another important advantage of the market share method is that the SIOT can be derived directly from the rectangular supply and use tables, without any intermediate aggregation to square supply and use tables, see Olsen (1985). Consequently, the question of defining characteristic products and making a formal distinction between primary and secondary production does not arise. As illustrated by the examples below this rectangular method significantly reduces the aggregation loss of information. This does not exclude the introduction of special knowledge that modifies this assumption, but this must happen already in the SUT framework, and thus also in the basic framework of the national accounts. At present the Danish symmetric tables are derived directly from a rectangular system with 2,750 product groups and 130 industries
. The aggregation loss of information when rectangular supply and use tables are first aggregated to a square format will happen no matter which kind of SIOT is being constructed from these square tables. 

The discussion so far has implicitly assumed that domestic output and imports of products belonging to the same product group have been lumped together. When the split between domestic production and imports is made by assuming constant import ratios along the row (except for exports) the market share assumption used is identical to the one used in the construction of the industry-by-industry SIOT directly from rectangular supply and use tables. The resulting matrices for the use of domestic output and imports, respectively, will better reflect reality than those obtained if the split is carried out at the level of the (aggregated) square use matrix. 

It should also be noted that no matter which methods are used in the construction of the SIOT, the split between domestic output and imports will usually be based on the market share assumption, and probably affect the final outcome more than the choice of a "technology" assumption. Furthermore, the application of a product technology assumption to transform the use matrix of domestic output alone would seem to lack any logic. For most analytical purposes there is thus no escape from applying the market share assumption at some stage. 

7. Comparisons between different types of symmetric input-output tables

For two selected industries, Manufacture of chemical products and Manufacture of fabricated metal products the columns for intermediate consumption are shown for alternative types of SIOTs, namely the official Danish SIOT aggregated to the ESA A60 level (industries), and followed by columns for the four types of SIOTs discussed above (see tables 2 and 3). In the tables industries and products outside manufacturing industries have been aggregated, as it is mainly industries with secondary production that are of interest in this exercise. 

Columns for three types of industry-by-industry tables are shown:

(1) The official Danish input-output table, compiled directly from the rectangular  (2,750 products and 130 industries) SUT, assuming fixed product sales structures (type d- rectangular), subsequently aggregated to A60 level for comparison purposes.

(2) A SIOT compiled from the A60/P60 square SUT assuming fixed product sales structures (“industry technology”) (type d-square)

(3) A SIOT compiled from the A60/P60 square SUT assuming fixed industry sales structures (“product technology”) (type b)

And columns for two types of product-by-product tables:

(4) A SIOT compiled from the A60/P60 square SUT assuming product technology      (type a)

(5) A SIOT compiled from the A60/P60 square SUT assuming industry technology    (type c)

The differences between columns 1 and 2 illustrate the aggregation loss suffered by constructing the table from square SUT rather than from the rectangular SUT. It is seen that practically all elements in column 2 are affected by aggregation errors, and some significantly. This is the price to be paid when square matrices are taken as the point of departure for compiling SIOTs.

Secondly, the differences between columns 2 and 3 illustrate the effects of the alternative sales structure assumptions. It is seen that there are considerable differences for individual elements, and also – as expected – some negative elements. As the type (b) table has already been dismissed as irrelevant, these differences will not be further discussed.

The differences between columns 4 and 5 illustrate the effects of the two alternative technology assumptions in the construction of the product-by-product table. Also here are some big differences are found, and column 4 contains – as expected – negative elements, whereas all elements in column 5 by definition must be positive.

Even though elements in the industry-by-industry and product-by-product tables are strictly speaking not comparable, it is nonetheless of interest to take a look at the differences in input structures. As total purchases by industry are different in the two types of tables, this comparison is best carried out by taking a look at the percentage input structures shown in the right hand side of the tables. 

The alternative calculations of the SIOTs show that the results possess the expected characteristics. It is not possible in this paper to analyse and explain the differences between the various tables. Taking a broader look at the results it is, however, tempting to focus on the similarities rather than the differences. The similarities are not that surprising against the background of the dominating diagonal elements in the supply matrix. Without taking into account how the negative elements in columns 3 and 4 can be removed, the tables may, within the margin of error of the basic data and the construction methods, be seen as giving approximately the same picture of the two industries/products. 

A more thorough method to test the similarities of the tables would be to carry out experiments with models based on the tables. Such an approach would, however, go beyond those statistical considerations, that should be given priority when discussing the compilation of data as part of official statistics. From a statistical point of view the only interpretation of the individual elements in the input-output table is that they follow from the inherent inter-industry character of the table.

8.  The problem of negatives

The problem of the negatives has played a disproportionate role in the literature on the construction of SIOTs. Often fascination of the various mathematical methods seems to take precedence over the real extent and character of the phenomenon. The following points should be kept in mind:

· There are many different possible reasons for the negatives. The most important one is no doubt that the assumption of a product technology does not reflect any economic or statistical realities at this level of aggregation. 

· Even if the assumption of a product technology were correct, the method would require that the data in the supply and use tables were absolutely true, which we already know they are not (and will never be).  

· In practice it is not possible to decide whether negatives are caused by the technology assumption or the errors in data. An attempt to do so would be a very time-consuming, and if taken seriously, it would imply the collection of additional basic statistics at this late stage of the compilation process, which would be to turn the work sequence upside down. 

· The negatives cannot be eliminated without the SIOT loosing the comparability to the SUT, and thus the national accounts. This is a major quality problem seen from a user point of view, and the introduction of an “error matrix” to bridge the gap, as discussed in the Manual, will be more confusing than helpful to the user.

· All the extra efforts spent on the elimination of the negatives may be misdirected, as even more important problems may be hidden in the positive elements. By concentrating merely on the negatives it is already at the outset accepted that mostly cosmetic corrections are aimed at.

· In general negatives represent problems of the compilers own making rather than real world problems, and mathematical methods that automatically remove the negative elements are not acceptable in the production of official statistics. The SIOT resulting from such calculations will lack transparency and statistical credibility. Using various "tricks"(aggregation, change of main producer etc.) combined with the RAS method  and iterative methods, such as the one developed by Clopper Almond (2000) fall into this category.

9.  Input-output analysis and the assumption of an industry technology.

Users of input-output data for analytical purposes will often not be aware of, or even care about, the quality of basic statistical data or the assumptions used in compiling the symmetric input-output table. Academic users will often tend to look at the table as a production model right out of a theoretical textbook case of "one, two or many products" models. It is therefore only natural that the conception of a product-by-product type of table based on the assumption of a product technology has traditionally had a strong appeal to many users, and been seen as the type of table best suited for most types of input-output analyses.

From what has been discussed above about the compilation of supply and use tables and symmetric input-output tables it is, however, obvious that any type of input-output table is basically an interindustry table, the elements of which, even with data originating from ideally defined KAUs, reflect the institutional as well as the technical arrangements of the economy. Any so-called product-by-product table is thus only an (arbitrarily) manipulated industry-by-industry table. There is no possibility to escape the fact that any input-output analysis will in practice always be based on the assumption of an industry technology, no matter how much sophisticated mathematics has been applied in the construction of the symmetric input-output table. This follows simply from the inherent heterogeneity of the rows. In input-output analysis it must by necessity be assumed that widely different baskets of products are produced by the same input structure – which is precisely what the assumption of an industry technology is about. Also in impact or total requirement analysis based directly on rectangular supply and use tables is the assumption of an industry technology the only possibility.

This observation should come as no surprise. The only possible input-output table that can be underpinned by existing basic statistics is an interindustry table, i.e. flows between producing units. This basic characteristic cannot be changed by any mathematical manipulations. Such manipulations can, however, seriously affect the transparency of the resulting data and their comparability to other types of economic statistics that analytical users may wish to utilise in their work. It can also misguide about the true character of the data that they are using. 

Simplified numerical examples are often set up to illustrate the superiority of the product-by-product tables based on a product technology. In general, such examples are of the type "A straw man set up to be easily knocked down" because they ignore the complexity of the economy and the type of data available, being based on the textbook case of an economy with a few products and industries, where both products and production processes are unambiguously defined. The existence of the very thing that should be proven is thus already assumed a priori. The examples often deal with such specialities as production of industrial products in agriculture or cheese in ice cream factories, so that any fool can see that the assumption of an "industry technology" (that may really just mean market share assumption) is patently absurd. It is no coincidence that agriculture and agricultural products usually play a role in such examples (though from the way basic data are dealt with in practice such examples are broadly irrelevant). To deal with he complexities of various types of electric machinery or chemicals seems much less appealing.  Those who produce these examples still miss to tell how they manage to do actual input-output analysis without applying the assumption of an industry technology.

10.  Conclusion

This paper has demonstrated that there are strong arguments in favour of choosing the industry-by-industry table based on the assumption of a fixed product sales structure (market share assumption) as the only type of symmetric input-output table that can be accepted as an integral part of official statistics, the decisive arguments being:

· Industry-by-industry tables based on the market share assumption can be derived from the supply and use tables without any assumptions about technology and additional data collection, and in such a way that negative elements do not appear. (Quality dimensions: Transparent methods, Minimum of assumptions not based on observed data) 
· Industry-by-industry tables will be comparable to the current national accounts data on production, employment, capital stocks etc., to the SUT, and to basic statistics in general.  (Quality dimension: Comparability, serviceability)
· Industry-by-industry tables are less resource intensive to produce (Quality dimensions: Measures to ensure efficient use of resources and timeliness)

· It has not been demonstrated that product-by-product tables should be superior to industry-by-industry tables for analytical purposes. (Quality dimension: User friendliness and accessibility)

· The theoretical precision that is allegedly obtained by compiling product-by-product tables bears no relationship to the level of accuracy that is accepted in other parts of the national accounts, and may misguide the users of the data. (Quality dimension: Efficient allocation of scarce resources).

· Statistical offices should not refrain from compiling SIOTs because of the problems associated with it. Making available only supply and use tables would discourage many potential users and/or make them victims of the theoretical "technology" debate if they decide to construct their own symmetric table. (Quality dimension: Serviceability).

· Statistical offices have the obligation to guide the users concerning the type of data they disseminate is such a way that users are not led into erroneous conclusions. In the case of input-output tables the relevant guidance is given by explaining the choice of the industry-by-industry table. (Quality dimension: Integrity and methodological soundness)  

                                                                                                                   Annex 1 
International outlook

Internationally there are large variations in the role played by supply and use tables (SUT) and symmetric input-output tables (SIOT) in the various countries. Even though the advantages of producing such tables on a current basis, also as a means of improving the quality of the national accounts in general, were recommended in the 1968 SNA, only a handful of countries have consistently done so. Often input-output tables have been compiled on an ad hoc basis every five years or even less frequent. In the Eurostat data transmission programmes according to the 1979 ESA SIOT (but not SUT) were supposed to be supplied to Eurostat every five years. This voluntary transmission never became fully effective, and was discontinued in connection with the transition to the 1995 ESA. Starting in 2002 annual SUTs and five-yearly SIOTs are supposed to be compiled in all EU member countries. 

In this short annex it is impossible to cover the input-output situation worldwide and thus to do justice to all countries. It is, however, remarkable that those countries that have over a considerable number of years produced annual SUTs and SIOTs as an integrated part of their national accounts (such as the Netherlands, Canada, Norway and Denmark) are using methods, which have converged over time, and are now very similar. The methods used in these countries are characterised by:

· Rectangular SUT with a high number of products relative to the number of industries.

· If SIOTs are produced at all, they are of the industry-by-industry type. 

· The methods used in the construction of the SIOT are based on market share assumptions 

· Standard total requirement tables and other analytical tables published in connection with the tables are based on the assumption of an industry technology.

· The SUT and/or SIOT are widely used for analytical purposes and as core elements of econometric models in research institutes and economic ministries. 

Benchmark tables have been produced for the U.S. economy for the years 1947, 1958, 1963, 1967 and subsequently every five years, the latest one thus referring to 1992 (and published in 1997). The reference years are those for which general economic censuses were held. Annual updates are now being produced on a current basis, the 1996 update was published in 2000 and the 1997 update in 2001.

     The U.S. tables are compiled as square make and use matrices. The product detail is thus not exceeding the industry detail. On the other hand there are 498 industries. The official publication of the input-output data does not contain a SIOT, but a matrix of commodity by industry direct requirement coefficients.  In addition total requirement tables of the format

· Commodity-by-commodity total requirements

· Industry-by-commodity total requirements

· Industry-by-industry total requirement (introduced with the 1997-table)


The total requirement tables are calculated from the make and use tables by an iterative procedure based on an assumption of identical market shares in all uses, i.e. an industry technology assumption – also in the case of the commodity-by-commodity total requirements table. 

It should also be noted that the OECD input-output database, which is closely connected to the STAN  (Structural Analysis) industrial database, requires industry-by-industry tables, and in those cases where only commodity-by-commodity tables have been reported by countries, they are being converted to industry-by-industry tables. This type of table is needed precisely because it is useful for analytical purposes, as it can be related to other kinds of basic industrial information, research and development expenditures, innovations etc.
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	Table 1 Implicit price indices (basic prices) by element of selected P60 products, Denmark 1997 (1995=100)
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	01  Agriculture, hunting and related service activities
	96,36
	97,67
	100,00
	105,28
	105,74

	02  Forestry, logging and related service activities
	98,35
	96,56
	102,84
	102,18
	105,73

	05  Fishing, operation of fish hatcheries and fish farms; service activities incidental to fishing
	100,92
	95,66
	103,27
	99,36
	105,76

	11  Extraction of crude petroleum and natural gas; service activities incidental to oil and gas extraction excluding surveying
	99,34
	95,87
	101,80
	102,94
	94,27

	14  Other mining and quarrying
	100,76
	95,64
	100,75
	104,06
	105,78

	15  Manufacture of food products and beverages
	100,00
	91,12
	100,90
	103,56
	105,84

	16  Manufacture of tobacco products
	96,09
	86,25
	101,67
	101,96
	105,95

	17  Manufacture of textiles
	93,71
	94,63
	100,87
	97,26
	105,77

	18  Manufacture of wearing apparel; dressing and dyeing of fur
	97,51
	95,74
	101,30
	101,32
	105,75

	19  Tanning and dressing of leather; manufacture of luggage, handbags, saddlery, harness and footwear
	96,24
	96,06
	102,26
	102,00
	105,76

	20  Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles of straw and plaiting materials
	101,55
	92,54
	100,75
	95,43
	105,78

	21  Manufacture of pulp, paper and paper products
	99,27
	89,89
	101,60
	103,12
	105,84

	22  Publishing, printing and reproduction of recorded media
	97,40
	92,82
	101,35
	102,97
	105,80

	23  Manufacture of coke, refined petroleum products and nuclear fuel
	105,56
	98,53
	99,98
	105,29
	105,81

	24  Manufacture of chemicals and chemical products
	96,52
	94,58
	102,49
	111,46
	105,78

	25  Manufacture of rubber and plastic products
	92,07
	94,06
	101,05
	103,69
	105,82

	26  Manufacture of other non-metallic mineral products
	95,52
	97,05
	95,39
	103,64
	105,81

	27  Manufacture of basic metals
	103,20
	102,46
	100,43
	104,31
	105,80

	28  Manufacture of fabricated metal products, except machinery and equipment
	102,26
	95,17
	101,51
	103,49
	105,83

	29  Manufacture of machinery and equipment n.e.c.
	97,37
	95,51
	103,06
	102,85
	105,78

	30  Manufacture of office machinery and computers
	95,24
	96,43
	103,12
	102,56
	105,75

	31  Manufacture of electrical machinery and apparatus n.e.c.
	98,67
	96,82
	77,74
	103,27
	105,76

	32  Manufacture of radio, television and communication equipment and apparatus
	99,77
	95,50
	112,09
	102,08
	105,99

	33  Manufacture of medical, precision and optical instruments, watches and clocks
	95,05
	96,97
	104,55
	95,81
	105,73

	34  Manufacture of motor vehicles, trailers and semi-trailers
	96,75
	92,41
	102,38
	109,95
	105,84

	35  Manufacture of other transport equipment
	101,80
	96,55
	100,52
	101,77
	105,77

	36  Manufacture of furniture; manufacturing n.e.c.
	95,59
	100,40
	101,66
	96,40
	105,81

	37  Recycling
	89,50
	121,68
	101,02
	103,70
	105,72

	40  Electricity, gas, steam and hot water supply
	103,57
	95,59
	100,25
	104,80
	105,84

	41  Collection, purification and distribution of water
	99,56
	95,81
	101,63
	103,09
	105,61

	45  Construction
	103,27
	101,27
	101,74
	107,11
	105,76

	50  Sale, maintenance and repair of motor vehicles and motorcycles; retail sale of automotive fuel
	101,02
	97,39
	105,52
	105,96
	105,76

	51  Wholesale trade and commission trade services, except of motor vehicles and motorcycles
	105,29
	98,24
	103,15
	102,01
	105,74

	52  Retail trade services, except of motor vehicles and motorcycles; repair services of personal and household goods
	91,73
	93,60
	64,67
	105,41
	105,69

	55  Hotel and restaurant services
	103,82
	95,74
	101,29
	102,34
	105,77

	60  Land transport and transport via pipeline services
	104,33
	105,57
	114,02
	110,14
	105,02

	61  Water transport services
	101,29
	103,73
	103,83
	104,99
	105,68

	62  Air transport services
	100,26
	95,44
	102,34
	107,81
	106,32

	63  Supporting and auxiliary transport services; travel agency services
	94,57
	98,52
	100,52
	107,50
	106,99

	64  Post and telecommunication services
	100,79
	84,30
	113,16
	104,17
	105,29

	65  Financial intermediation services, except insurance and pension funding services
	97,37
	98,67
	102,99
	102,10
	105,75

	66  Insurance and pension funding services, except compulsory social security services
	99,98
	95,75
	101,35
	103,36
	105,91

	67  Services auxiliary to financial intermediation
	93,64
	98,29
	103,37
	101,89
	105,53

	70  Real estate services
	98,78
	98,04
	102,99
	105,65
	105,79

	71  Renting services of machinery and equipment without operator and of personal and household goods
	98,67
	97,66
	103,26
	102,89
	105,80

	72  Computer and related services
	93,50
	95,99
	102,13
	102,67
	105,80

	73  Research and development services
	97,59
	95,75
	102,14
	103,37
	105,57

	74  Other business services
	100,94
	96,77
	109,22
	113,50
	105,59

	75  Public administration and defence services; compulsory social security services
	98,85
	97,47
	102,48
	123,86
	106,81

	80  Education services
	100,47
	104,42
	105,73
	100,25
	107,70

	85  Health and social work services
	97,37
	102,23
	103,98
	100,05
	106,40

	90  Sewage and refuse disposal services, sanitation and similar services
	103,54
	95,70
	101,12
	114,50
	105,85

	91  Membership organisation services n.e.c.
	100,39
	99,92
	101,83
	100,83
	108,25

	92  Recreational, cultural and sporting services
	97,94
	100,83
	103,21
	102,34
	107,40

	93  Other services
	101,16
	96,19
	102,47
	112,52
	105,95

	Input total
	97,18
	97,46
	99,88
	108,88
	105,60

	All uses
	98,18
	97,53
	102,44
	104,78
	105,84
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	24  Manufacture of chemicals and 
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	Prod. Tech.
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	National
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	chemical products
	Agg.
	SUT
	Tech.
	
	
	Agg.
	SUT
	Tech.
	
	

	
	
	
	
	
	
	 -----------------  pct. of purchasers value   -------------

	Agriculture, hunting and fshing
	10
	98
	-20
	-470
	449
	0,04
	0,41
	-0,09
	-2,11
	2,01

	Mining and quarrying
	265
	305
	235
	250
	390
	1,12
	1,28
	0,99
	1,12
	1,74

	15  Manufacture of food products and beverages
	2.408
	1.994
	1.535
	1.632
	1.766
	10,15
	8,40
	6,47
	7,32
	7,89

	16  Manufacture of tobacco products
	74
	26
	2
	1
	1
	0,31
	0,11
	0,01
	0,01
	0,01

	17  Manufacture of textiles
	114
	37
	-10
	-5
	41
	0,48
	0,16
	-0,04
	-0,02
	0,18

	18  Manufacture of wearing apparel; dressing and dyeing of fur
	15
	19
	16
	14
	14
	0,06
	0,08
	0,07
	0,06
	0,06

	19  Tanning and dressing of leather; manufacture of luggage, handbags, saddlery, harness and footwear
	4
	3
	0
	1
	2
	0,02
	0,01
	0,00
	0,01
	0,01

	20  Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles of straw and plaiting materials
	85
	65
	44
	38
	49
	0,36
	0,27
	0,19
	0,17
	0,22

	21  Manufacture of pulp, paper and paper products
	374
	396
	436
	405
	409
	1,58
	1,67
	1,84
	1,82
	1,83

	22  Publishing, printing and reproduction of recorded media
	222
	238
	159
	-2
	155
	0,94
	1,00
	0,67
	-0,01
	0,69

	23  Manufacture of coke, refined petroleum products and nuclear fuel
	128
	183
	137
	166
	158
	0,54
	0,77
	0,58
	0,75
	0,71

	24  Manufacture of chemicals and chemical products
	8.668
	9.147
	10.565
	9.822
	8.580
	36,53
	38,55
	44,52
	44,07
	38,36

	25  Manufacture of rubber and plastic products
	706
	693
	656
	618
	615
	2,97
	2,92
	2,76
	2,77
	2,75

	26  Manufacture of other non-metallic mineral products
	428
	415
	381
	412
	376
	1,81
	1,75
	1,60
	1,85
	1,68

	27  Manufacture of basic metals
	54
	114
	86
	99
	126
	0,23
	0,48
	0,36
	0,44
	0,56

	28  Manufacture of fabricated metal products, except machinery and equipment
	420
	368
	368
	306
	327
	1,77
	1,55
	1,55
	1,37
	1,46

	29  Manufacture of machinery and equipment n.e.c.
	462
	377
	279
	265
	281
	1,95
	1,59
	1,17
	1,19
	1,26

	30  Manufacture of office machinery and computers
	31
	25
	46
	15
	23
	0,13
	0,11
	0,20
	0,07
	0,10

	31  Manufacture of electrical machinery and apparatus n.e.c.
	137
	110
	97
	91
	103
	0,58
	0,46
	0,41
	0,41
	0,46

	32  Manufacture of radio, television and communication equipment and apparatus
	75
	71
	68
	26
	62
	0,32
	0,30
	0,28
	0,12
	0,28

	33  Manufacture of medical, precision and optical instruments, watches and clocks
	251
	150
	41
	118
	149
	1,06
	0,63
	0,17
	0,53
	0,67

	34  Manufacture of motor vehicles, trailers and semi-trailers
	22
	15
	-4
	14
	13
	0,09
	0,06
	-0,02
	0,06
	0,06

	35  Manufacture of other transport equipment
	38
	36
	28
	34
	32
	0,16
	0,15
	0,12
	0,15
	0,14

	36  Manufacture of furniture; manufacturing n.e.c.
	45
	57
	32
	38
	37
	0,19
	0,24
	0,13
	0,17
	0,17

	37  Recycling
	1
	1
	1
	0
	4
	0,01
	0,01
	0,01
	0,00
	0,02

	Other domestic supply
	8.339
	8.433
	8.197
	8.057
	7.879
	35,14
	35,54
	34,54
	36,15
	35,23

	Total of specific deliveries
	23.375
	23.375
	23.375
	21.944
	22.045
	98,50
	98,50
	98,50
	98,47
	98,56

	Tourism
	92
	92
	92
	87
	84
	0,39
	0,39
	0,39
	0,39
	0,38

	Other imports
	
	
	
	0
	
	0,00
	0,00
	0,00
	0,00
	0,00

	Taxes on products
	127
	127
	127
	127
	114
	0,53
	0,53
	0,53
	0,57
	0,51

	VAT
	137
	137
	137
	127
	124
	0,58
	0,58
	0,58
	0,57
	0,56

	Purchasers values
	23.731
	23.731
	23.731
	22.284
	22.367
	100,00
	100,00
	100,00
	100,00
	100,00
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	National
	Square
	Prod.
	Prod. Tech.
	Industry Tech.
	National
	Square
	Prod.
	Prod. Tech.
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	except machinery and equipment
	Agg.
	SUT
	Tech.
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	------------------  pct. of purchasers value   ---------------

	Agriculture, hunting and fshing
	9
	9
	5
	-115
	99
	0,06
	0,06
	0,03
	-0,78
	0,64

	Mining and quarrying
	19
	86
	33
	89
	123
	0,12
	0,53
	0,20
	0,60
	0,80

	15  Manufacture of food products and beverages
	54
	109
	-19
	18
	99
	0,33
	0,67
	-0,12
	0,12
	0,64

	16  Manufacture of tobacco products
	24
	6
	1
	0
	0
	0,15
	0,04
	0,00
	0,00
	0,00

	17  Manufacture of textiles
	112
	104
	91
	58
	108
	0,69
	0,64
	0,56
	0,40
	0,70

	18  Manufacture of wearing apparel; dressing and dyeing of fur
	6
	12
	5
	5
	7
	0,04
	0,07
	0,03
	0,03
	0,05

	19  Tanning and dressing of leather; manufacture of luggage, handbags, saddlery, harness and footwear
	2
	1
	0
	1
	2
	0,01
	0,01
	0,00
	0,00
	0,01

	20  Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles of straw and plaiting materials
	103
	115
	70
	51
	156
	0,63
	0,71
	0,43
	0,35
	1,01

	21  Manufacture of pulp, paper and paper products
	181
	174
	174
	155
	184
	1,11
	1,07
	1,07
	1,05
	1,20

	22  Publishing, printing and reproduction of recorded media
	87
	91
	57
	68
	65
	0,54
	0,56
	0,35
	0,46
	0,42

	23  Manufacture of coke, refined petroleum products and nuclear fuel
	80
	80
	79
	81
	73
	0,49
	0,49
	0,48
	0,54
	0,48

	24  Manufacture of chemicals and chemical products
	607
	600
	642
	322
	609
	3,73
	3,69
	3,94
	2,18
	3,95

	25  Manufacture of rubber and plastic products
	499
	505
	247
	398
	476
	3,07
	3,10
	1,51
	2,69
	3,09

	26  Manufacture of other non-metallic mineral products
	136
	136
	121
	101
	130
	0,83
	0,83
	0,75
	0,68
	0,85

	27  Manufacture of basic metals
	3.230
	3.194
	4.650
	3.984
	3.894
	19,84
	19,62
	28,57
	26,96
	25,29

	28  Manufacture of fabricated metal products, except machinery and equipment
	3.831
	3.535
	3.291
	3.172
	2.703
	23,54
	21,72
	20,22
	21,47
	17,56

	29  Manufacture of machinery and equipment n.e.c.
	1.497
	1.392
	1.157
	1.117
	1.175
	9,19
	8,55
	7,11
	7,56
	7,63

	30  Manufacture of office machinery and computers
	90
	117
	291
	153
	134
	0,55
	0,72
	1,79
	1,03
	0,87

	31  Manufacture of electrical machinery and apparatus n.e.c.
	558
	503
	503
	460
	521
	3,43
	3,09
	3,09
	3,12
	3,39

	32  Manufacture of radio, television and communication equipment and apparatus
	125
	149
	116
	99
	128
	0,77
	0,91
	0,71
	0,67
	0,83

	33  Manufacture of medical, precision and optical instruments, watches and clocks
	82
	82
	20
	68
	80
	0,51
	0,51
	0,12
	0,46
	0,52

	34  Manufacture of motor vehicles, trailers and semi-trailers
	62
	40
	-41
	5
	15
	0,38
	0,24
	-0,25
	0,03
	0,10

	35  Manufacture of other transport equipment
	50
	55
	-14
	20
	45
	0,31
	0,34
	-0,08
	0,13
	0,29

	36  Manufacture of furniture; manufacturing n.e.c.
	26
	47
	-1
	2
	23
	0,16
	0,29
	-0,01
	0,02
	0,15

	37  Recycling
	37
	37
	37
	-31
	44
	0,23
	0,23
	0,23
	-0,21
	0,29

	Other domestic supply
	4.484
	4.811
	4.477
	4.210
	4.242
	27,54
	29,56
	27,50
	28,49
	27,55

	Total of specific deliveries
	15.991
	15.991
	15.991
	14.489
	15.139
	98,23
	98,23
	98,23
	98,05
	98,33

	Tourism
	73
	73
	73
	73
	67
	0,45
	0,45
	0,45
	0,50
	0,43

	Other imports
	
	
	
	0
	
	0,00
	0,00
	0,00
	0,00
	0,00

	Taxes on products
	176
	176
	176
	179
	156
	1,08
	1,08
	1,08
	1,21
	1,01

	VAT
	38
	38
	38
	36
	35
	0,23
	0,23
	0,23
	0,24
	0,23

	Purchasers values
	16.278
	16.278
	16.278
	14.777
	15.397
	100,00
	100,00
	100,00
	100,00
	100,00


� A paper from Statistics Netherlands by Michel Vollebregt (2001): Different Ways to Derive Homogeneous Input-Output Tables illustrates in an excellent way all the complications that have to be dealt with when the product technology is chosen.  The paper compares the “direct” product technology methods (multiplication with the inverted supply matrix) with an iterative method developed by Clopper  Almond (2000). From the paper it appears that most of the problems dealt with are not inherent in the original data, but follow from the choice of compilation methods for the SIOT.   


� The Dutch symmetric industry-by-industry input-output are constructed directly from a rectangular system with 800 product groups and 250 industries. de Boer, S and others (1999).
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