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1. Multi-Regional Input-Output Analysis

Lecturers: J. Murray (Coord.), K. Kanemoto, A. Geschke, D. Moran

Integrated Sustainability Analysis (ISA) – University of Sydney (Australia)

Outline: This one-day, four session, module will cover an introduction to MRIO followed in the second session by issues associated with the availability and compatibility of data. The third session will introduce constrained optimization and the final session will bring these aspects together into a discussion of databases, computing capacity and visualization. 

Session 1 Introduction

This session will begin with a discussion of what is an MRIO. It will provide an overview of the structure of the table including countries and sectors. It will give an overview of the literature on MRIO applications and their relevance for international policy. In particular it will highlight the issue of global carbon responsibility, as reflected for example by the political positions expressed by China’s Chief Climate Negotiator, by the fallacy of the UK Government’s impression of UK emission trends, and by recent trends in international land claims for carbon ownership. Finally it will report on international initiatives for standardizing carbon footprinting, and the role that MRIO can play.

Session 2 Data

This session will examine the construction process of a multi-region input-output (MRIO) table. MRIO tables are constructed on almost the same concept as single-region input-output (SRIO) tables except for some important differences. The first difference is data. Usually an MRIO is constructed from existing global and national data sources (e.g. UNStats MA, UNStats OC, ComTrade, Eurostat, national SRIO tables, trade volumes and national accounts). However, we can’t build MRIO directly from these data. So I introduce the concept of the concordance table as a second point. Many countries provide input-output tables but these tables inevitably have different classifications. In connecting one classification to another the concordance table plays an important role in the MRIO construction process. Finally this session demonstrates the building process of initial MRIO estimates by using real data and concordance showing how the concordance table can transform, translate and map classifications into one another.

Session 3 Constraint optimisation

This session will address the questions: What is constrained optimisation and why is it relevant to IO research? We will explain that the most common balancing algorithm for IO tables, RAS, is in fact solving a constrained optimisation problem on the corresponding IO table. We will further show why RAS cannot be used for more complex examples like the large MRIO and introduce alternative classes of optimisers to address this problem (mainly linear and quadratic optimisation problems). As examples of alternative optimisers we will present Gauss-Seidel (to minimize (cross-)entropy functions), solver for linear optimisation problems, absolute differences as a special case of linear optimisation, and quadratic optimisation. As all of the above-mentioned algorithms require large amounts of memory (RAM) with growing problem sizes, we will then introduce to concept of parallel optimisation in order to obtain a more efficient memory management.

Session 4 Computing capacity and visualization

This session will discuss the implementation of a large MRIO. First we will discuss computational requirements, the use of parallel and distributed computing, the challenges of summarizing and sharing 1TB of results, and algorithm design considerations such as load balancing and speed vs. RAM tradeoffs. Next we look at diagnostic tools for testing the integrity and accuracy of the results and identifying conflicting input data. Finally we look at data visualizations such as heat maps and world maps. We will end with some results from our world MRIO.

2. Construction of Social Accounting Matrices 
Lecturer: Susana Santos

School of Economic and Management (ISEG) – Technical University of Lisbon (Portugal)

The Social Accounting Matrix, usually referred to as SAM, will be presented as an important working instrument for analysis and research into many areas of theoretical and applied (socio) economics, as well as economic policy design and analysis. Firstly, the SAM will be defined and presented as a numerical representation of the transactions taking place in the economy over a certain period, represented schematically by the circular flows (of product, income and expenditure) in the economy. The full set of concepts related with the SAM will accompany the exposition. Secondly, the construction of numerical versions of the SAM will be explained and experienced. A top-down method will be adopted, considering the national accounts as the basic source of information. Possible disaggregations and extensions will be presented. Aggregates, balances and institutional budgets will also be calculated. Finally, the algebraic versions of the SAM will be examined, and the possibilities of constructing SAMs from the algebraic to the numerical version or vice versa will be questioned.

Outline:

1. SAM – definition and conceptual framework

2. Numerical versions of a SAM

2.1. The macro-level and possible disaggregations and extensions

2.2. Aggregates, balances and institutional budgets

3. SAM-based models

Remarks:

Since the subject is a very broad one and the time available for the teaching module is short, the aim will be to approach the main aspects related with the SAM and its construction in as systematised a fashion as possible, providing all the guidelines (references, links, information on software, etc.) needed for possible future studies. Sessions 2 and 3 will be concerned with Chapter 2, consisting of an application that is fully explained and can be experienced by the students with the data provided through the use of an Excel spreadsheet. Sessions 1 and 4 will be occupied with Chapters 1 and 3, respectively.

Before the beginning of the Module, the students that have enrolled in the course will be given the link to the website where they can find support materials for the teaching part and the assignments. Those materials will be: the Power Point files, with the presentation of each of the sessions; the bibliography used for the preparation of the Module; other references, links and materials considered relevant by the lecturer or requested by the students.
Bibliography:

Inter-Secretariat Working Group on National Accounts - ISWGNA (1993 and 2008), System of National Accounts (1993 SNA) and (2008 SNA) United Nations Statistics Division and the United Nations regional commissions, New York; International Monetary Fund - IMF, Washington, DC; World Bank, Washington, DC; Organisation for Economic Cooperation and Development - OECD, Paris; Statistical Office of the European Communities - Eurostat, Brussels/Luxembourg. 
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Pyatt G., Round J. (1985), Accounting and Fixed Price Multipliers in a Social Accounting Matrix Framework, in Pyatt G., Round, J. (eds.) Social Accounting Matrices. A Basis for Planning (A World Bank Symposium), The World Bank, Washington, D.C, 186-206.

Round J. (2003), "Constructing SAMs for Development Policy Analysis: Lessons Learned and Challenges Ahead", Economic Systems Research 15: 161- 183.

Santos S. (2006), "Better policy analysis with better data. Constructing a Social Accounting Matrix from the European System of National Accounts", Working Paper No. 22/2006/ Department of Economics/Research Unit on Complexity and Economics - ISEG-TULisboa, Lisbon, July 2006, 14p.

Santos S. (2007), "Macro-SAMs for Modelling Purposes. An Application to Portugal in 2003". Working Paper No. 17/2007/ Department of Economics/Research Unit on Complexity and Economics - ISEG-TULisboa, Lisbon, October 2007, 17p.

Santos S. (2009), "From the SNA to a SAM-based Model. An Application to Portugal" Edições Almedina, Coimbra (Portugal). 

Santos S. (2009a), "Using a SAM-Based Model to measure the distributional impacts of government policies" Working Paper No. 31/2009/ Department of Economics/Research Unit on Complexity and Economics - ISEG-TULisboa, Lisbon, July 2009; WPIOX (Working Papers in Input-Output Economics) 09-010/International Input-Output Association, 33p.

Santos S. (2010), "A quantitative approach to the effects of social policy measures. An application to Portugal, using Social Accounting Matrices" MPRA (Munich Personal RePEc Archive) Paper No. 23676; EERI (Economics and Econometrics Research Institute) RP (Research Papers) 2010/33, 75p.

3. Supply and Use Tables and links to Symmetric Input-Output Tables
Lecturer: Sanjiv Mahajan
Office for National Statistics (United Kingdom)
Introduction and overview

This training session at the IIOA Conference is part of a series of sessions supporting the International School of Input-Output Analysis. The modules are being provided with the aim of developing greater understanding for both the producers and users as well as developing more detailed and stretching sessions for the future.

Over the past 20 years, the role and use of the Input-Output (I-O) framework has developed rapidly within National Statistical Institutions (NSIs), and beyond.  In particular, several NSIs produce Supply and Use Tables as the natural framework to bring together components of the three approaches to measuring Gross Domestic Product (GDP), and in turn, when balanced, determining GDP both in current prices and in volume terms.

This teaching module arranged by Sanjiv Mahajan (Member of the IOSG Board) helps to provide an overview of Supply and Use Tables and their links to the more traditional symmetric I-O Tables.

This specific training module aims to:

•
Describe key features, identities and structure of Supply and Use Tables.

•
Briefly highlight allocation of economic transactions in the framework (in line with the 2003 SNA).

•
Focus on terminology and different types of classifications, for example, industries and products.

•
Provide examples of the main sources of data.

•
Illustrate how the estimate of GDP can be derived from Supply and Use Tables using the three different approaches.

•
Provide a schematic showing the links between Supply and Use Tables and Symmetric I-O Tables (both in current prices and previous years' prices).

•
Cover the compilation of the valuation matrices and imports matrices.

The above aspects will lead to practical exercises, discussions and simple case studies to reinforce the learning.

Prerequisites

This training session is open to all but have to be limited to 15. Attendees to note:

•
Basic awareness of the national accounting framework would be desirable but not essential.

•
Please bring along a pen and calculator.
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