QuERi-International – Working with Global Economic Data


Planning  and Product-line Forecasting for the Global Marketplace

A Primer for Corporate Planners and  Product-line Managers

Most international companies engage in planning in some form or another.  For many companies planning is once a year exercise that usually takes  place prior to the end of the calendar or fiscal year.  In most companies budgets and planning are often taken as one in the same thing although each demands often a different discipline and has a different purpose. Some companies do go  through elaborate planning and decision making efforts but these are often special cases designed to refocus senior managers on new markets and products.  Because data often is not available on the international economy at the headquarters much of what goes under the title “planning and forecasting” is carried out at the local level.  The following year’s budget is simply a collection of these estimates.   Budgeting is not planning and there are significant differences in the time scale and the thought process between the two exercises.  

 A budget tends to be short-term in focus while a plan should be a strategic document capable of directing change and leading the company forward into the next few years.    It can be used in the budget, and the best budgets are the early years of medium to long-range plans.  For companies with operations (as is the case more and more today) in many markets and selling into even more the problem of measuring performance and guiding future expansions  is even more complex.  Planning for these companies depends upon having good benchmarks, but finding sufficient clarity of detail and forward thinking for these “indicators” has never been easy.  Thus most companies internalize planning depending upon short-term trends rather than links to the external economy.  GlobalMetrix databases are designed to reverse this trend and make global planning and forecasting an affordable option. 

This Primer covers in a rudimentary fashion the topic of how to use GlobalMetrix international data to best advantage.  It is designed for line managers and headquarters staffs. Our goal is to provide useful information to help companies solve difficult problems in data organization, valuation, and projection.  Combined with GlobalMetrix databases and simple techniques non-economists can do a creditable job of developing successful strategies for dealing with the changing complexity of the global marketplace.  

Organizational Structure: Apples to Apples versus Apples to Oranges

In an ideal world data is organized  in a way that relates company to peer group performance. Developing a true database for a peer group requires private firms to fully cooperate and share data.  Even if this cooperation is feasible and even if definitions of products are consistent across participants, this data would be only useful for benchmarking performance  and not for projecting future growth and opportunities.  To project future growth then the benchmark itself needs to be compared to the external environment itself.  Econometric models (statistical models) have been developed by economists for this purpose.    

While  apples-to-apples  comparisons are ideal, companies can benefit from  apples-to-orange comparisons as well since what is critical is to understand the relationships that drive business.   Any number of factors can explain growth.  GlobalMetrix databases offer a number of different “metrics” against which to measure company performance including industrial production, trade, pollutants released managers employed, or capital investment flows.  And while it is possible to forecast sales against broad macroeconomic variables (such as GDP, population, total trade), it is far, far better if you can develop models that are linked more closely to the factors that should drive sales.  If a company is selling iron and steel then knowing the production of competing sectors and the expected imports may be more important in explaining sales than GDP growth.     

So even  if there is a reasonably accurate industry peer group data available (rare outside of some of the major countries), this data may not provide information that is needed for planning purposes.  Planning depends really on finding the right links between the company’s own performance and the performance of the market as a whole.  

Successful planning thus depends upon linking the internal with the external.  It to this end that GlobalMetrix has been developed.  Our role is to provide global companies with the economic and econometric generated forecasts  allowing  linkage between internal, company generated sales data by market with relevant  economic drivers in order  to power the resulting global market planning models that will emerge as a result of this effort.        

For companies with multiple products and selling into multiple markets (regional markets or different types of consumers) there is a need to develop a systematic approach that fairly values each product and each market.   Company product-lines are often quite detailed, while government collected data is often quite aggregated and broad.  Even where there is a reasonably homogeneous product – a ton of rolled steel or a pound of coffee – there are often many grades and other types of differentiation that can complicate the task.  

Once a company’s business moves beyond its national borders, planning takes on a new element – prices and exchange rates complicate the calculation of growth and revenues.  Companies have had to solve these  problems simply to develop proper cost accounting approaches for the measurement of actual sales by product-lines.  Fixed versus floating exchange rates, standard wages and prices, and other “activity” drivers have been used to insure that performance is fairly measured at home and abroad.  

Product-line forecasting 

Product-line forecasting came first.  It was developed to help companies manage this process.  Linking projections to economic factors related to sales is one way to insure that forecasts are relevant and reliable.  Simple projections of straight-line trends can often lead to under or over estimations.  In most cases, however, there are several different trends at work in explaining product demand.  Some sales are tied closely to the consumption patterns of private individuals, some to the investment plans of businesses, some to the number of new employees (needing health insurance or computers), some to the waste products produced (firms selling environmental chemicals or abatement equipment).  There is no right set of “metrics” that fully describe any single firms past sales.  There is, however, some set of indicators that when combined can help companies decide on the direction of the markets they are serving and the likely relationship between their company’s products and these markets. 

Finding consistent international data against which to measure company activities is not simple.  In the past macroeconomic data has often served as this “proxy” but the easiest to attain data is usually too aggregated to be useful for this purpose.  Macroeconomic indicators – GDP, Personal Consumption, Investment, Exports and Imports – are available from many different sources  (the United Nations, World Bank and the International Monetary Fund) and forecasts are available from a number of providers (with varying degrees of accuracy).    It is hard, however, to relate these very broad measures of economic activity to the very narrowly drawn measures of corporate performance and product-line sales.  

GlobalMetrix has been developed as an alternative.  The range of options and the detail that is available makes it far easily to relate company performance to industry performance.  And while nothing is perfect, simple techniques can be employed that can help companies make this a valuable tool.  In the following short sections we will look at how company data can be organized so that it can be used in conjunction with GlobalMetrix core data.  Our goal is to make product-line planning and strategic planning accessible to line managers as well as senior managers.  

Part I: In an Ideal World – Planning as a Continuous Process

Companies’ plan at all levels – from operational planning of factory schedules and re-supply of critical parts to higher level business plans.  In the best companies planning becomes a continuous process of reinvention and reengineering.  Over the past several years there has been a proliferation of large scale company-wide management information systems known as the rubric of Enterprise Resource Planning systems (ERP).  Most of these systems, however, depend upon internal patterns and flows rather than links to external information sources.  GlobalMetrix databases have been developed to help overcome this gap in information for international companies.   

ERP systems have been designed to bring together information from a variety of different sources.  Companies use various metrics to manage their businesses.  Not all metrics are in terms of revenue.  In many cases, for example, the metric is a physical volume of production or sales.  Automobile manufacturers use cars sold or produced, steel manufacturers may think in terms of tons of steel, forest products firms in terms of board feet,  insurance companies in terms of policies issued,  or  software firms in terms of units sold.  There is no single measurement unit that is entirely appropriate.  As we will see units carry with them inherent problems of comparison.  For many years the number of Japanese automobiles sold in the country fell as more production was shifted to domestic production plants.  Yet at the same time the value of Japanese exports of automobiles increased.  The shift from lower priced to higher priced vehicles more than compensated for the number of units shipped.  

ERP systems in our survey rarely have connection to external data sources.  In part this is due to two factors: 

· Lack of incentive of ERP software companies to develop linkages that can be easily and readily implemented in an automatic manner; and 

· Lack of readily available  international data to provide the external links to company sales and other management information.

Most planning information management add-ons to ERP systems tend to focus on Arima style time series analysis tools.  They concentrate on the short-term and ignore the long-term.   If inventory information management systems report on stocks daily then what is needed for managing factory supply is a short-term projection of next weeks or next months requirements based on last period’s depletion.  Time series systems are quite adequate for this purpose.  Yet once we go beyond the short-time horizon of these systems we are left with the problem of interpreting the world.  

The following case example is drawn from a number of different company attempts to solve the vexing problem of managing a global market information planning system.  In using Mammoth we are trying to show how a multi-commodity and multi-region planning problem can be tackled.  Not all problems are as complex or multi-sided as Mammoth’s but the techniques can be applied to small as well as large problems in planning.  

What the CEO/CFO Needs to Manage in the Global Marketplace? —The Case of Mammoth Corporation

Last year most annual company reports included passages relating to the difficult year faced by the company’s subsidiaries in the wake of the Asian crisis and the slow down in Latin economies.  For the most part, however, these reports to shareholders were non-quantitative in structure. They reflected the general rather than the specific.  Few, if any, offered expected impacts of the greatest financial meltdown since the Great Depression in the 1930’s.  One problem may have been that companies are not able to forecast future revenues and sales in context.  Data alone without context is meaningless.  

Mammoth Corporation is a global conglomerate with subsidiaries in 60 countries and sales in 140.  It has manufacturing and distribution facilities spread through the five continents, and selling a variety of products from consumer durable goods to heavy capital equipment (electric power generators and motors).  It has also a large financial service business to finance its capital equipment sales and also to profit from a better use of its cash flow.  Recently it entered the competition to sell IT services.    

A few years ago Mammoth recognized the importance of centralized planning and information management.   The CEO had found that he, among all his managers, often was the last to know the implications of a crisis.  Moreover he was being “gamed” by his senior staff and subsidiary Presidents whose own bonus and incentive compensation plans depended upon meeting or exceeding targets.  Moreover the economic analysis function he found was often dispersed in the regions or worse there was no economic information or peer group sales to judge performance.  To deal with this he needed to centralize the management data he needed and to independently assess the validity of the regional and country forecasts.  In short he needed to develop the targets independently of the managers whose futures would be affected by them.  He also determined that he needed to know who was his best “manager”.  Was it the VP in charge of the Malaysian company whose sales, in a smaller market, always beat expectations or the VP in Russia who managed to eke out a small gain despite the collapse of the market?  

What he didn’t know was how difficult this task of relating the company’s performance to the market performance would be?  He had come from the post of President of the North American operations.  He was used to having at his fingertips good data collected by reputable industry and government organizations.  In short he had come from the most data rich environment that exists.  Thus he was always used to having good historical benchmarks and also reasonably accurate forecasts of future sales based on the expected growth in the US economy.  But now he wanted to replicate the richness of detail available in the US market in the international marketplace.  He demanded the same “metrics” or measurement units by which to judge European subsidiaries against North American subsidiary performance. 

When he asked his Chief Economist he was perplexed to find that he didn’t have the same quality of data for Pakistan as he had for the France.  Moreover he didn’t really know if the French statistics on company sales in one industry group (French or European definitions) could be compared to the US statistical category (SIC, Standard Industrial Classifications).  He explained that most of the major economic forecasters failed to forecast industrial markets outside of the major countries and even these were often too aggregated to be of use in looking at sales of the company’s very differentiated and many product-lines.  The Chief Economist might also have explained that there was no centralized source of information aside from the accounting systems that could collect sales information by product and group it into some kind of reasonable measurement unit.  

After recognizing the faults, he asked the economic staff to develop an approach that might work.  How could they develop an on going  measure of company performance – covering the recent past, the short-term future, and the medium term planning horizon, that could be operationally useful for meeting the goals of the company.  How could the company use this forecast to alter plans and judge results?   Logically the CEO reasoned that with this in place and with the needed “factors” available then he could quickly respond to the questions and also to act strategically rather than defensively.  Wouldn’t such a system allow the head office to take a more active role in managing the change that was occurring daily in the world economy that was often not easily visible from Headquarters.  

Since the Chief Economist could not provide the answer, the CEO turned to the two people he thought might have an answer – the CFO and the CIO.  The Chief Financial Officer (CFO) and the Chief Information Officer (CIO) were in charge of Mammoth’s massive accounting and enterprise resource planning system.  They had spent literally billions of dollars on developing tools for collecting and distributing information.  They must have answers to the question of how will the Asian crisis or future crises impact on the company’s performance.   After posing the request to these two the CEO was surprised that they, like the Chief Economist, could not answer the question entirely.  Of course they could provide reams of  data (roll-ups of aggregate indicators of company activities) and they could also offer analysis based on the company’s past performance in key markets.  What forecasts they did have were based on two factors:

· The past performance of the company in key markets based on sometimes quite sophisticated time trend analysis techniques
; and 

· The company’s own budget or short-term plan.

The CEO was perplexed and turned to the senior management of the company involved in international operations.  Mammoth had been entirely reorganized into a matrix organization a few years ago and its international divisions grouped along product and regional lines.  Each world region, of which there were four major ones (North America including Mexico, Latin America (except Mexico),  and  Asia/Pacific, Europe/Middle East/Africa,  was under the control of a Regional Headquarters mainly responsible for selling and filling orders.  Each regional headquarters had separate product-line managers and each reported to the Senior VP for the respective product-line: consumer durables, heavy capital equipment, and financial services.  Planning at Mammoth up to this moment had occurred at the division or below level.  The forecast  was a collective exercise between the local market representatives and the regional office.  Once a budget was decided upon it was then sent up to the Headquarters.  The process was iterative with Headquarters letting the field know what they needed to meet the financial targets that were promised in the Spring for next year or any change in strategic direction.  

To develop these forecasts the Regional VP might have to rely upon his own economic staff to make judgments about the prospects in the market for the following year.  Again these judgments were often ad hoc, the variables used to judge performance be it against peers or the economy in general could was often based on here say or where a large scale collection effort might have been undertaken one year it was often as not repeated.  Thus forecasts of peer performance might have come from newspapers, discussions with distributors, salesmen, or thin air.  In short there was little rigor to the collection of this “data” and yet the “data” was essential for Mammoth to allocate the scarcest of corporate assets – financial capital and commitments.  

When the CEO turned to his Regional VP’s he found that they had little except the information that had filtered up to them from the field to describe the “external” world.  Uniformly they were gloomy about next year’s prospects even if this year’s growth had been good.  Next year must be worse.  If the current year were bad then the next year would always be worse.  Since performance plans depended upon meeting or exceeding the company plan, managers often would have little in the way of incentive to sign up for large increases given the uncertainty that surrounds economic forecasts and the economy in general.  

After looking at all options the CEO concluded that the company needed to have a better approach to looking forward and in meeting financial and management targets.  There had to be a way to stop the gaming of the system.  He envisioned an on-gong process by which short, medium, and long-term forecasts could be based on the best available information constantly updated and refreshed.  A high refresh rate was needed to meet the challenge of the fast moving markets in which Mammoth found itself operating.  He next asked the CIO to lead the process with the help of the Chief Economist and his staff.   

Mammoth’s Integrated Planning System

What came out of this process was an Integrated Planning System, an IPS, which could augment and improve the usefulness of the ERP that the company already had.  Mammoth’s IPS was designed to link the internal company data on sales by each matrix element (subsidiary/regional headquarters and product-line) with information on the external environment in the markets where these sales were made.  The CEO charged the task force to find a way to do the following:

1. Develop an on-going, rather than episodic,  planning, forecasting, and economic information system that would link the company’s own experience in the market to that of the external economic market.  This system should empower senior and line managers covering both the short-term period (the current year), the next year’s plan period, and the medium term outlook (5 years with occasional looks beyond this using scenario analysis).  

2. Develop a culture of forward planning and analysis that could relate company experience to that of the underlying market and competitors (if data were available from trade and other organizations).

3. Develop incentive compensation plans for key managers that were based on a fair reading of the next year’s likely market in order to insure that each manager both met the target and that the target were fairly determined.

4. Distribute the data developed from this system to managers throughout the company – from the sales organizations to the operational (production-line) managers;  and provide each user with a suite of tools to take advantage of the data from developing sales targeting of spectific end-markets to developing medium-term strategy.   

The CEO wanted to “democratize” economic information in a way that would make it useful to the company’s operational and management plans.   His goal would be to decentralize the information content while providing senior managers with oversight by making all data on the system as “current” as feasible.  Unlike ERP systems this new IPS would combine internal with external and provide links that allowed company sales to be shown in perspective to the underlying activity drivers drawn from the general economy that affected company  sales. 

In the following sections we will follow the steps that Mammoth’s IPS development team used in designing their operational system.  Along the way we will examine generic techniques for developing simple and complex forecasting models.      

Part II : Organization of the Company Data Warehouse 

Over the past ten or fifteen years companies with multiple products and with subsidiaries and facilities worldwide have spent billions of dollars on integrated management information software.  These enterprise reporting systems allowed headquarters  to gather  data on company sales, customers, suppliers, human resources – information workers are critical to the long-term success of most world class enterprises, and manage inventories effectively (to name a few concepts).  At Mammoth the idea of an all encompassing ERP to bring together all of the company’s data into a single data repository was intriguing.   Using this data to some end, however, proved to be a daunting task.  Mammoth found that while some subsidiaries were good at mining the data for customer profiles and market analysis, most of the data collected could not be used in its current format.   

Analysis tended when it was attempted to be based on company’s own information so that  performance was measured against the company normative rather than industry standards.  Linking the information, especially outside of the major economies, to external information sources that are consistently available has appeared to be daunting.  In part the problem has been a lack of timely, product specific data on markets served. 

There was unanimous agreement by Team IPS that they would take this slowly and methodically.  Too many times they had tried to solve problems too quickly.  The Chief Economist was given the task of looking for what sources of external data could be found that might make linkage practical.  It was decided that the regular sources of information – international macroeconomic information sources from the major companies such as DRI, WEFA, or Oxford Economics – while useful were not detailed enough to help the company deal with the complex set of products and markets they served.  The CFO’s, because of his close links to the existing ERP system, took on the task of looking at the possible user community.  Who were they and what kind of information did they need regularly.  The CIO while managing the entire project looking into the technical aspects of developing analytical tools and software that could be used easily to display and analyze the data retrieved from the company’s own databases and those of the external vendors.  He was dedicated to an “Open Source” system in which multiple data feeds could enhance the product but he recognized that too much data was overkill too.  He would insure that there was a proper balance. 

Who Needed the Planning Information and Forecasts

The first step in the process of creating an IPS required the Team IPS, as it became known at Mammoth, to examine who might be the users of this system within the company.  Spread throughout the company were potential users from the Headquarters staff including the CEO, CFO, and CIO functions down through the operational managers and analysis teams.  

To develop useful planning tools analysts must first develop a plan for what needs to be forecast to meet corporate goals.  Gathering the right data from the vast amount available within a company data warehouse should be the second, not the first step.  In general planning is important to three or four constituencies in the company. Understanding each of these group’s needs first can go a long way towards building support for planning as not a once a year process but as an on going exercise.

Who were the possible users of this information within a global company? Individuals were not identified but rather types of activities.  After extensive interviews the team came up with the following areas where an IPS could make a difference for Mammoth.  The list was not exhaustive and they would discover over the period of development others who might be included in the community of interest.  Thus aside from the CEO’s concerns and needs, the following internal management requirements should also be met including :

· Market Planning  -- The IPS database could help planners size markets and direct sales force to likely buyers as well as measuring potential for product sales by market segments.  Developing unified sales and marketing plans is simplified and end-market reports can shed light on market potential by major customers.  Individual performance of salesmen and sales organizations can be measured against industry and company normative.  

· Budgeting and Financial Planing – The IPS when linked to company performance data – from units shipped to revenues per market – can help financial officers and international comptrollers project future revenues and design appropriate incentive compensation plans that take into account economic factors affecting company sales. 

· Competitor Analysis and Benchmarking – IPS data could provide a measure of relative rates of growth in key markets both in terms of gross output by sector and foreign trade allowing ready comparison to performance of company subsidiaries or distributors. 

· Strategic Planning  – IPS data could help companies develop better strategic plans, including scenario planning, to project future market opportunities and develop competitive strategies for the next decade. 
· Manufacturing and Line Management – The IPS data and projections could help guide decisions on how much inventory to carry, where to position inventories, transportation requirements, capital requirements, and also serve as a guide for the company’s 100,000 plus companies that supplied it with the necessary raw materials and intermediate manufacturers. 

· Human Resources Management – The IPS by combining external information on wage rates with internal data on cost of labor could help the company develop forecasts of future costs and serve as a benchmark of wages for labor negotiations throughout the world.   The industry-wide rate of labor productivity would also be valuable so that company productivity per worker could be compared to industry productivity per worker in order to guide the process of setting employment guidelines and head count.  

How Data is organized 

After deciding who would be the users, the next question was to examine the current system of accounts.  Five years before the company had embarked on an ambitious program to develop an ERP that could pull together the information from the 70 plus subsidiaries spread throughout the world into a unified database.  This ERP system could, it was reasoned, provide the needed quantitative data with the frequency of update that the CEO demanded.  Yet immediately the question arose – what are we measuring.  Was it the value of sales in key markets loosely defined or sales by end-market served (utilities, heavy industry, transportation, individual consumers, etc.)?   Was it to be measured in quantity or value or both?  

Most companies have a reasonably well-defined “metric” against which they measure their performance.  It may be the shipments (number of units shipped, metric tons sold (or produced), or value of sales in local currency or in some common currency such as the US dollar or Euro).  More advanced companies may collect data both in terms of value and volume of shipments by type of product sold but also organized by subsidiary, by customer, by country or sub-regional market (zip code even). 

The CIO decided that what they needed to know was how complete were the databases that Mammoth’s ERP maintained.  He  set his staff to work on querying the databases to see exactly which subsidiaries and product-lines had reasonably complete data on their sales.  

In setting up the ERP he had requested that companies comply by filling in from their existing databases a minimum of information which could be centralized and then processed.  He expected that there would only be short time series and not long ones since the ERP had only started to become important to line managers two years before (after three years of start-up work).  

He had described the company’s data management system as a cube covering: products shipped markets and customers served, and time. Each of these concepts can be further sub-divided.     For example, products may be at an aggregate level (total tons of steel shipped) or at a fine, micro detail, tons by carbon content and by shape (ingots, bars, rolled sheet, etc.).  Markets can be subdivided into national markets, regional markets, local markets and within each by customers – either by name or by industry classification (or more likely by both).  Time may be daily, weekly, monthly, or annually.  
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In developing a reasonable planning methodology the first step would be to simplify the problem.  In simplification, however, the analyst needed to think about the future complexity that often comes during the second or third phase of the project.   Thus it is best to build the starting point from more granular sub-product or market detail in order to insure additivity of data --  the ability of all elements to be added together so that the sum presented is the aggregate of the parts.  To do this, however, all of the elements need to be in the same measurement unit ( value or volume).  

As part of the exercise the Team IPS staff came up with the following for the ideal data warehouse design for company data.  They also identified likely users for this information.  

	Type of Data
	Product
	Market
	Time
	Uses and User Community

	Headquarters
	· By major product group (steel, non-ferrous, automobiles, parts, etc.).

· By Subsidiary or Division.

· By SBU.
	· By country market served.

· By world regions.


	Monthly, Quarterly, Annually
	CEO, CFO, Financial planners, Regional Managers

	Middle Management & Subsidiary Headquarters Staff
	· Detailed product categories classified by type of product shipped (not specific model numbers).

· Local production versus traded products.
	· By country market.

· By End-users (classified by industry categories or final consumers (wholesale/retail outlets or final consumers).    
	Quarterly or Annually 
	Sales professionals and product-line managers.  

	Operational Staff
	· Products at the product category and type codes (by model number).
	· By factory or warehouse.
	Daily, Weekly, Monthly
	Inventory control, manufacturing scheduling,  supply chain management.


At the highest level of company –the main headquarters and the regional headquarters --  there would be a constant need to be informed about performance but also about market conditions.  How detailed and how extensive these reports needed  to be to satisfy senior management would likely vary. At a minimum senior management needed performance metrics – unit sales, profits, volume – by subsidiary and country-market.  There might also be a need to play “what if games” and analyze quickly the impact economic crises such as Asia’s collapse and Latin America’s flu on company performance and the ability to meet the plan’s objectives. 

At the middle level divisions, subsidiaries, and regional head offices tend to track performance and market penetration.  At this level competitor analysis and benchmarking can guide focus for sales organizations.  At the middle level sales and meeting end-users demands are critical.  Forecasting and planning can aid in identifying markets and setting reasonable targets for performance of individual line managers.  

At the operational level the focus is on short-term optimization and long-term capital requirements.  At the production and inventory management level the key is to anticipate future requirements so that suppliers can be informed and inventory levels minimized.  Planning may be very detailed with individual products organized by chains of suppliers.  Forecasts tend to be short-term based on previous data.  For network businesses schedules may have to reflect cycles that occur in the year including seasonal patterns, equipment use, and expected volume of traffic.  

Measurement Units

One problem that Mammoth found when it surveyed its ERP data bases was there was often a wide variety of measurement units – not all of which could be added together – in use.  The company’s data tended to be organized by products  and by markets both  in value and in terms of either volume (pounds, tons, kilograms) or unit measures (power generators 100 kwh, electric motors, television receivers, etc.).  Of the data that was unit specific there was no uniformity in definitions except that most were organized around the use that was made of the product. Physical size or rated strength of units sold also played a role.  For example there were six categories of electric power generators included from very small, portable units to large scale, company generation units. 

Mammoth recognized that if they were to make the system additive – that is useful all the way up to the CEO and CFO level then there needed to be a standard measurement unit developed. The unit had to be useful for these senior managers without sacrificing important detail on products shipped by type and customers served that could be valuable to the line managers and sales staffs.  Consistency across country markets and between divisions or subsidiary units was also important to do performance comparisons between product-lines and among managers. 

It was quickly decided that was needed was to develop a  value based measure that could be quickly translated back into a volume based or unit based metric.  For example some of Mammoth’s costs were in terms of raw materials ordered –steel plate for the big power generators or plastic feedstocks for the consumer products – thus the amount of each of these “inputs” might also be useful.  Later this extreme detail was discarded as too much.  The CIO when told of the thought suggested that some of these extra measures of performance be saved for the second or third phase.  Simplicity of design was of critical importance in the first phase.  They had to walk before they could run and run before they could fly. 

He laid out some basic rules for measurement units to use:   

· Units of account need to be comparable across products, over time, and between markets served.

· Multiple units may be used for the same product flows, i.e. value and volume, value and units shipped (or produced), resource units (an artificial measure of capacity use, i.e. 1 ton of  cold rolled steel may use 10 resource units while 1 ton of plate may use 7 units).  

· Too much detail can complicate the task while overwhelming the final consumer,  while too little detail leads to aggregation errors and less accurate forecasting models.  

The Team found that for Mammoth’s many different companies operating in many different locations the following was true and that data was available in terms of:  

· Value – in the local currencies of the subsidiary selling the products as well as in  US dollars generally translated at the time when the data was entered into the system (rather than when the products were shipped or sold) ; and 

· Volume – in weight measures or in number of units sold, shipped, or produced.

Mammoth’s data,  they found, while generally maintained in a single unit of value – US dollars – included some of the valuation differences associated with currency fluctuations.  If they were to fairly rate managers then currency adjustments, while critical to company performance, were beyond the control of line managers.  Was it fair to measure the Brazilian manager based on the new rate of exchange between the Brazilian currency and the US dollar alone?   To measure the performance (sales growth) it is usually best to show growth in terms of  units shipped or in terms of a value based metric stripped of the exchange rate change. 

Thus the first step in designing a planning data base structure that could be useful across product-lines and subsidiary units with worldwide operations is to find a common unit of measure that is unbiased by price changes.  This turned out to be not a simple task.  The  Chief Economist had had long experience with price deflation and developing a common index of price and exchange rate to use for purposes of  measuring real values.    He stressed, however, that they would have to be careful to choose the correct approach especially when there were multiple products included in the aggregate.  

When it came to price deflation then the Economist suggested that they had two choices:

1. Use government price indices for which the match between products that Mammoth sold to world markets and the price indices available; or

2. Develop specialized price series based on Mammoth’s own price formulas and pricing of products sold worldwide. 

There was immediately a problem with using government indices.  Even if there were some acceptable price series that could be used to deflate the value data that the company collected these likely could not be easily used for the value of sales in other parts of the world.  How could the prices in the United States, for example, be comparable to the price inflation in Italy or Japan? And once Mammoth left the safe confines of the more advanced nations was it possible to find indices that were really comparable across countries.    

Fairly Valuing Company Performance Across National Borders  – Looking for a common metric for valuation

The Chief Economist explained that most companies sell products that are distinct from those sold by other companies.  Most products introduced are thus similar but not the same as those of their competitors.  Few products are pure commodities – food grains seem to fit this definition well – but grade and region of production may differentiate even these products.  Economists have developed approaches to measuring price changes and to estimate volume growth when products are heterogeneous (different). Isolating price adjustments from value of sales is critical for measuring real performance.  When, as is the case in Brazil, the general inflation rate is high and the exchange rate in US dollars weak, then the real impact of the change in the exchange value on the money earned by Mammoth in that market may be zero. Since the higher local currency prices are compensated by the devaluing currency that must be used for purposes of accounting consolidations.  Moreover inflationary pressures within the economy may eliminate the gain in exports that could come from the devalued currency.    At the other extreme subsidiaries selling products in countries with revaluing currencies might easily meet company targets for revenues if only set in U.S. dollars while in real volume terms they may be losing market share.   
What is a price index?

It was determined then that the first step that they would need to do when designing the planning system would be to define price indices that could be used to measure real value.  When a price index is properly constructed it approximates the actual inflation rate (change in price) associated with one or more specific products or product categories.  Of course when products are combined together into a single index then weighting methods need to be applied. 

To illustrate the approach the Chief Economist developed a hypothetical example of a company with only 4 products and how it might do two things – one create a company specific price index for its own sales;  and secondly how this price index could use this to develop an estimate of real volume growth.   

Mammoth Corporation usually included in its data structures information both on the number of products sold but also the price charged or alternatively the revenues received and the units sold.  In either case there was a measure of price that could be applied.     Price could be the price in US dollars but also in local currencies of the countries in which the company sells the products.  The CFO, however, pointed out that for the most part the company tried to set prices in US dollar terms irrespective of local prices.   If this is the case then there is another step in the process that needs to be accounted for (see the next section).  What if all of Mammoth’s product sales were valued in US dollars in the data base the CFO asked, how can we develop a useful price adjustment index to fairly measure volume growth across differentiated products.  

The Chief Economist summarized the problem again before proceeding:

· Many products categories of a similar type, i.e. electric power generators of all sizes and shapes; and 

· Many different prices charged (customer discounts, currencies, etc.). 

 In the table the Chief Economist presented to the Team there were only 4 products included but the same type of example could be multiplied by thousands of products and the 50 or more different subsidiary units included in Mammoth.  In terms of nominal dollars of revenues Mammoth had sales that increased from $ 10,140 just in 1990 to $ 32,518 in 1998. 

To be an effective measure of company performance that can be used as a yardstick  (that is not so detailed to make management too micro in scope, i.e. sales of for a single product rather than for  a group of products).  If Mammoth were to try to measure performance by product in each market then the ability of regional or product-line managers to decide which of their products work in which markets would be too constrained. 

What is important to the senior managers at Headquarters (International and in the Regions) is an artificial estimate of revenues properly deflated by price (and exchange rate changes).   This artificial measure of volume does not exist except in the minds of the managers using it, and yet it is a fair metric against which to compare one manager to another since it takes out of the calculation price and exchange rate changes.  The Chief Economist also pointed out that our goal is to not just fairly measure past performance but also to develop forecasting tools to project future growth opportunities. A final reason for transforming nominal revenues into real revenues is that it  is better to  develop forecasting models using price adjusted series rather than revenue (sales) which include price changes. 

Mammoth’s United Kingdom Sales of Small Motors (in US $s).

	
	Units Sold
	Price per Unit (US $)
	Revenue (US $s)
	Total All

	
	Prod1
	Prod2
	Prod3
	Prod4
	Prod1
	Prod2
	Prod3
	Prod4
	Prod1
	Prod2
	Prod3
	Prod4
	

	1990
	1000
	50
	75
	45
	$5
	$32
	$25
	$37
	$5,000
	$1,600
	$1,875
	$1,665
	$10,140

	1991
	1005
	49
	80
	90
	$6
	$35
	$26
	$39
	$6,030
	$1,715
	$2,080
	$3,510
	$13,335

	1992
	1500
	29
	81
	91
	$7
	$37
	$28
	$40
	$9,750
	$1,073
	$2,268
	$3,640
	$16,731

	1993
	1450
	50
	95
	98
	$7
	$38
	$30
	$42
	$10,150
	$1,900
	$2,850
	$4,116
	$19,016

	1994
	1350
	51
	98
	99
	$7
	$40
	$31
	$50
	$9,045
	$2,040
	$3,038
	$4,950
	$19,073

	1995
	1400
	55
	100
	105
	$8
	$41
	$35
	$55
	$11,200
	$2,255
	$3,500
	$5,775
	$22,730

	1996
	1450
	60
	103
	107
	$9
	$43
	$37
	$60
	$13,050
	$2,580
	$3,811
	$6,420
	$25,861

	1997
	1500
	65
	110
	115
	$10
	$45
	$38
	$62
	$15,000
	$2,925
	$4,180
	$7,130
	$29,235

	1998
	1450
	70
	105
	117
	$12
	$49
	$40
	$64
	$17,400
	$3,430
	$4,200
	$7,488
	$32,518


The steps for developing a price index  (for one of the products included in Small Motors) are as follows: 

1. Choose a base year, in the example we have selected 1995 as our price reference year.

2. Divide each price by this base year price.

3. The resulting index is comparable across different products as well as different markets because the absolute size is no longer relevant only the rate of change is important.

After a price index for a single product is developed, then the next task is how to group price indices into a single combined index.  This is a critical function for deflating an aggregated sum.  

There are two possible approaches to this problem.  

1. Individual price indices can be grouped together into a weighted sum using a fixed point (1995’s actual revenues).  The mix of products is kept constant so that only the price change is observed. 

2. The weights and the price indices adjust each year.  The value weights, however, need to be deflated by the price index prior to being used in the formula.  This insures that the weight is not influenced by the price index and thus eliminates bias.

Price Indices and Estimates of Real Sales Volumes

	
	Price Index (1995=1.0)
	Fixed

Index
	Variable 

Index
	Real Volume
	Real Growth
	Nominal Growth

	
	Prod1
	Prod2
	Prod3
	Prod4
	Total All
	Total All
	Fixed
	Variable
	Fixed
	Variable
	

	1990
	0.625
	0.780
	0.714
	0.673
	0.666
	0.669
	15218
	15150
	
	
	

	1991
	0.750
	0.854
	0.743
	0.709
	0.749
	0.749
	17809
	17799
	17.0%
	17.5%
	31.51%

	1992
	0.813
	0.902
	0.800
	0.727
	0.798
	0.796
	20970
	21029
	17.8%
	18.1%
	25.47%

	1993
	0.875
	0.927
	0.857
	0.764
	0.849
	0.850
	22396
	22365
	6.8%
	6.4%
	13.66%

	1994
	0.838
	0.976
	0.886
	0.909
	0.877
	0.876
	21753
	21766
	-2.9%
	-2.7%
	0.30%

	1995
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000
	22730
	22730
	4.5%
	4.4%
	19.17%

	1996
	1.125
	1.049
	1.057
	1.091
	1.098
	1.098
	23546
	23550
	3.6%
	3.6%
	13.77%

	1997
	1.250
	1.098
	1.086
	1.127
	1.178
	1.177
	24809
	24840
	5.4%
	5.5%
	13.05%

	1998
	1.500
	1.195
	1.143
	1.164
	1.329
	1.323
	24462
	24580
	-1.4%
	-1.0%
	11.23%


Price deflation represents one complication, but a further complication for companies is that exchange rates tend to not be stable.  Most companies consolidate accounts into single currency units.  In some cases and this will vary depending upon the company in question international accounts are translated at a year-end rate.  Exchange rates can play havoc with price as they can change sometimes by 20 to 50% in one year so which rate to use is critical. Thus with so many divisions and so many countries represented reducing the discrepancy between countries by deflating revenues by an index for exchange rates would likely be equally important

Removing Currency Changes from Consolidated Company Accounts

The easiest approach is to use  an exchange rate index to deflate.  To do this care must be taken to insure that the same year is used as a base for the index in all countries.  The result is an estimate of real volume of production that is not affected by external factors – such as the underlying inflation rates in the country or the changing currency values relative to the reference currency (of the home country).  

To see how this works in practice let’s look at the exchange rate for one  country –Colombia is used as an example --  to illustrate how this information can be used to deflate the consolidated accounts of Company A.  During this example we will also show how it is possible to ignore the company’s own price experience and still do a reasonable job of planning.  GlobalMetrix has a number of price indices that relate to an industry or commodity group that can be applied to the revenue totals in order to reduce the bias that comes from including both price and exchange rates in the estimate of real revenue gain.

	
	Colombia
	Company Sales in Colombia
	Year to Year Change

	
	Exchange Rate
	Index 1990=1
	Price Index
	Index, 1990 = 1
	US $s
	1990 US $s(Exchange only)
	1990 US $s Prices & Exchange
	% Nominal
	% Exchange only
	% Price & Exchange

	1990
	502.259
	1
	2.042583
	1
	$50.00
	$50.00
	$50.00
	
	
	

	1991
	633.045
	1.260396
	2.584455
	1.265288
	$37.00
	$46.63
	$36.86
	-26.0%
	-6.7%
	-26.3%

	1992
	759.282
	1.511734
	3.188862
	1.561191
	$44.00
	$66.52
	$42.61
	18.9%
	42.6%
	15.6%

	1993
	863.065
	1.718366
	3.963347
	1.94036
	$51.00
	$87.64
	$45.17
	15.9%
	31.8%
	6.0%

	1994
	844.836
	1.682072
	4.947265
	2.422063
	$60.00
	$100.92
	$41.67
	17.6%
	15.2%
	-7.7%

	1995
	912.826
	1.817441
	5.930621
	2.903491
	$63.00
	$114.50
	$39.43
	5.0%
	13.5%
	-5.4%

	1996
	1036.69
	2.064055
	7.017427
	3.435565
	$66.00
	$136.23
	$39.65
	4.8%
	19.0%
	0.6%

	1997
	1140.461
	2.270663
	8.418992
	4.121738
	$70.00
	$158.95
	$38.56
	6.1%
	16.7%
	-2.7%

	1998
	1426.322
	2.839814
	9.849885
	4.822269
	$45.00
	$127.79
	$26.50
	-35.7%
	-19.6%
	-31.3%


What is the real growth observed in the Colombian market – is it the 4.8% achieved  in terms of nominal US $s in revenue in 1996 or the 19% achieved in that same year in constant 1990 exchange rates or the .6 of 1% once the price impacts are taken into account.  The answer depends upon who is looking at the report .  

· The CFO may be only interested in the current or nominal US dollar revenue and growth – 4.8%.

· The local manager (in Colombia) may wish to be compared on the 19% increase in local currency revenues achieved.

· The production manager in the local factory may be thinking only in terms of the bare .6 of 1% increase in the volume of shipments since the 19% included a sizable increase in prices rather than increase in shipment volume.  

In designing then a planning system for a company, even a simplified and rudimentary one, it is important to recognize who will be the users of these reports and analyses.   The Team decided then that it may be that any management information system developed for Mammoth needs to reflect all three of these concepts as each may have a place in analyzing performance.  The choice of the proper set of “deflators” is less critical so long as the deflator is a reasonable measure of the change in price.  As we suggest it is possible and even beneficial to choose a deflator that is industry specific but not necessarily company specific as this will be “fair” to all managers and not biased.  What is critical to success then is that at the end of the process of developing data bases for planning purposes the data is:

· Analyzed  in a single, uniform, measurement unit (dollars, euros, metric tons, homogenous units or unit substitutes); and that

· the deflation procedure is clear and that it is easily reversible.

Part III : Proportional Planning Methodologies – Simple Quantitative Analogies

Once it was decided that there was an approach that could work in aggregating the core company data and in developing a realistic measure of unit volume, the next issue that had to be solved was how to develop planning tools for line managers as well as senior managers.  It was clear that they would be unlikely to have exact economic indicators against which to judge growth.  The Chief Economist’s team had made progress in identifying likely sources for economic forecasts and these would be included in the process as they became identified, but it was important in defining what kind of data would be the minimum acceptable standard for developing these forecasting tools.

The Simple One-to-One Model

As a starting point the Team defined a very simplified, one-to-one sector model.  A one-to-one model is the simplest way to relate changes in Sales (S) to changes in Market (M).  Changes in product sales are related directly to the changes in market indicators.  The simplest approach then is to take historical data for sales by market and develop a factor, i.e. 
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where:

S is the product sales, P is the market indicator, i is the product type, j is the market served, t is the last time period prior to the forecast interval, and n is the future time periods.

The factor developed is fixed, thus the forecast of the future demand for the product will be simply the change in the indicator itself.  If last month’s sales were 100 and the indicator showed a 5% growth then the following months sales would be 105.   If this is the case then there is no need for the factor at all.  Then why calculate it?

What if we don’t know the size of the market we want to service? Perhaps Mammoth had never sold any products there or the market was not fully developed, then what might be the sales that could be expected.  This was a question that the sales organization might need to know.  One approach then to measure the market would be  to develop a factor from a similar type market and apply it as an  the indicator for the market under study.  We can see this in the table below. Here we examine food production in one country (in Europe) against Gross Domestic Product.  Both indicators are measured in the same base year US dollars thus they are comparable.  From our simple model based on the three data points for 1985 through 1995 we expect that on average for each dollar of output there is about 2.5% food production.   

	
	1985
	1990
	1995
	Average
	Ratio
	2000

	Food 87$
	3339.71
	3100.19
	3514.5
	3318.1333
	2.54%
	3929.13

	GDP 87$
	114000
	133000
	145000
	130666.67
	
	162977.35
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Assuming then that our average is a good measure of the average food consumption per ujit of national output then the all that is needed is to purchase from an external provider forecasts of National output (GDP by country) and a rudimentary model of demand for processed food could be developed. This can be done even if there is no other information (no prior sales or collected data) on the market that is being analyzed.  In the example the factor is used to project forward in time, but it would as easily be applied to another country’s market for which there is no estimated sales.  Posing the question the CFO asked what would be our company’s sales in Spain for electric power if we know that we have about 1% of the electric power equipment market in Europe as a whole?  If we know the size of the denominator (the divisor) then we can know  the probable size of the Spanish market as well.   

When used as a forecasting tool – one year’s growth to the next – the simple one-to-one average may fail to pick up changes that have occurred over time in the factor itself.  It may not be constant and if it is declining then each increment in GDP growth will yield a smaller fraction in growth.  Any forecast then will be biased up. Growth will also be the same as the growth in the underlying forecast of output.  Thus in the example food production is growing only as fast as GDP is growing, i.e. 12.3% over five years or on a compound growth rate just 2.3% per year.   To overcome this problem the economic team pointed out that economists developed a concept known as the marginal propensity to trade – what fraction of the growth is likely translated into growth in sales.

What is Marginal Propensity and Why is it Important? 

In the early days  trade forecasts were primarily dependent upon a simple propensity to import or export product model.  Clearly the average represented – as in the example we first presented for the one-to-one model the expected level in any year.  One problem was that these forecasts tended to lack reality.  With a linear model with a single explanatory variable then the growth is proportional to the increase  or decrease in that variable alone.   Small positives change in the output of one factor sometimes led to a larger increase in the dependent variable (increasing marginal propensity) or to a smaller increase (decreasing marginal returns). 

During the early phases trade grew more strongly than did income.  As economies matured trade growth slowed so that for each increment in growth less was imported.   A spread sheet model can provide a simplified measure of this since the relative change in the Sales (represented by the delta symbol, i.e. period t’s sales less period t-1’s sales) compared to the relative change in Market or any other economic variable that can serve as an explanation for market growth. 
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 Using the calculated MPS we can forecast directly.  With a crude, single period measure, consistency is lost.   One period’s change in market when measured one period’s change in sales may differ substantially from period to period.  Finding a consistent MPS is not a simple matter, but the MPS is an improvement over the simple average because it does take into account the potential for the market to grow faster or slower than average.  Look at the chart below showing the MPS for the processed food market using three different possible economic drivers – income, population size, and the combination of these factors into  percapita income.  

	
	$ Processed Food MPS
	Target Market
	Change Period to Period
	

	
	GDP87
	POP
	GDP/POP
	Food
	Food
	GDP87
	Population
	Percapita GDP

	1985
	
	
	
	
	$3,340
	$114,000
	7.56
	$15,079

	1985-90
	-$0.013
	-1409
	-$0.113
	$3,100
	-239.7
	19000
	0.17
	$2,126

	1990-95
	$0.035
	1295
	$0.514
	$3,514
	414
	12000
	0.32
	$807

	1995-2000
	$0.023
	11847
	$0.193
	$3,929
	415
	17977
	0.035
	$2,146


The MPS is improved using more statistical techniques – perhaps averaging a series of MPS’s over time to get the “best one”.  An elasticity is a more sophisticated form of the MPS and a point elasticity (developed econometrically) is an even more sophisticated approach using, as it does, all of the data rather than the end points.  In general economists like to equate the percent change of one factor against the percent change of another.  Clearly where you measure the percent change matters.  In a linear model the elasticity can vary depending upon where in time you chose to observe the elasticity.  It is not constant along the entire line but varies as the size of the numeraire itself varies (it is larger the smaller the numeraire).  To avoid this problem a planner might chose to look at the mid-point of the range.  
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	Percent Change Period to Period
	Elasticity



	
	% Food
	% GDP
	% Population
	%Percapita GDP
	GDP
	Population
	Percapita GDP

	1985-90
	-7.44%
	15.38%
	2.22%
	13.17%
	-0.483874
	-3.347707
	-0.565146

	1990-95
	12.52%
	8.63%
	4.06%
	4.58%
	1.4499546
	3.0863691
	2.7323014

	1995-2000
	11.15%
	11.67%
	0.43%
	11.24%
	0.9551166
	25.701842
	0.9918543


The elasticity appears to be a more consistent than the Marginal Propensity.  Unlike the propensity the elasticity isn’t trying to measure absolute change where the dependent variable – in this case company sales -- is far smaller than the independent (market) variable.   The elasticity for the 1990-95 time frame is significantly larger than in the 1995-2000 time period suggesting a slowing in likely growth for each incremental increase in national income (as measured by the market variable used here which is GDP). 

At this point the Director of Sales pointed out that his problem was that foreign markets are not all alike.  Mammoth’s sales in a well developed market were more than in a less developed market even after correcting for the discrepancy in size.  How could any simple planning system compensate for this discrepancy or could it?  The Chief Economist turned to a younger member of his group and asked the same question.   The answer was that the model itself would have to be complicated.  There would need to be more relevant data that could be used to measure the relative penetration at different stages of economic development.  

Sizing Factors to Market Characteristics

In the simple one to one model a very general factor is used, a type of  “rule of thumb”, that may size markets where there is little other information.  If Mammoth has 2.5% of the food market in Country A then it is assumed it should have 2.5% in Country B as well.  The propensity model coupled with elasticity or marginal propensity model reflects two things – one is the relative size of the initial market and the other is the likely growth in the next period.
     Combining the average 2.5% of GDP devoted to processed food production for Country B, then allowing for a 1.4% growth in sales per 1% increase in GDP in that country gives an estimate of next year’s potential sales of food.    

The problem, as members of the Team pointed out, is that not all countries have industries of that same size.  What if poor countries devote more to food per dollar of output than rich.  After all prior to World War II agriculture and food production was a far bigger slice of the US economy than today.   For the analogy to be correct we have to assume that the two markets are quite similar in structure.   But there is no assurance that this is the case.   

Before moving on to look for a better way to measure market potential and expected growth in new markets, the Team summarized what they had learned about international forecasting so far.  

In an automatic planning and market information system they would need to insure that they were:  

· Comparing apples to apples, that is the analogy will not work if we have only an Index as a measure of the market size of the Home market compared to  the New market.  Because both the food production and the GDP are in US $s then a fair comparison can be made.  So long as we are measuring demand (or supply) in terms of a volume measure rather than an index (an index represents change over time, but not size), then we can create the analogy.  If instead of GDP we had used an index  of GDP for Country A (for which we have some data) and for Country B (for which we have no market data), then we can’t size the market potential of B using only data on the overall market in B and the relationship between these two factors for Country A. 

· Second while a simple methodology can approximate the size of the new market unless analysts can find consistency with the core data there is no certainty that the share for  Country A will be an  appropriate measurement tool  for sizing  the market in Country B.     One reason is that market characteristics (population size, wealth, trade intensity—specialization) make a difference and usually do make a difference in determining size.

It was clear from the discussion that there was no simple, spread-sheet like approach that could be used to develop a planning tool that could meet the objectives of the CEO, CFO, Director of International Marketing and Sales.  In determining the next steps and how best to approach them the Team asked the Chief Economist to show them graphically the share of food processing relative to GDP in countries ranging from the poorest to the richest.  If the share were virtually the same then the average method would be appropriate but if there were some kind of pattern then a more complicated approach obviously would be needed. .   

Adding Additional Complexity to the Method

To frame the question Mammoth’s economic staff drew on a large and globally consistent international database that they had discovered called GlobalMetrix.  GlobalMetrix data covered the worldwide markets in more than 60 industrial sectors including the processed food industry  (expected to be a  $ 1.9 trillion industry by 2000).  The chart prepared suggests that processed food share of output (as measured in this case by GDP) is higher the poorer the country.  Where there are exceptions this may be because for very poor countries primary agriculture (at the level of the farm) is more critical than processed food products sold mainly to city dwellers.  Still there was a clear downward slope or direction to the share suggesting that there is an inverse relationship between the share of processed food to GDP and the per capita income.    

Chart 2: Scatter Diagram of Processed Food Share and Per Capita Income
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When Mammoth compared its own sales data to market data it found that for the 45 countries in which it had some sales that for food products its share was also lower in the rich countries relative to the GDP?   Could it use this information to help it decide what might be a reasonal level of Mammoth sales (either by direct export or local production) in these other markets? How could we use this to find the likely sales in the processed food sector for a country not included in the list?  

One approach might be to fit the curve that the graph showed even if roughly.  A fitted line minimizes the error term around it and provides a mathematically rendering of an ideal relationship.  The Economic Staff suggested that perhaps a very simple model relating food market share to per capita income could do well as a starting point for further analysis of these “unknown markets”?

 One equation might be:


[image: image6.wmf],

Popi

GDPi

PFSi

b

a

+

=

 

where PFS is the Share of Processed Foods Production to  GDP, GDP is the Gross Domestic Product, and Pop is the population.  

A least squares regression model
 is estimated from the data collected from GlobalMetrix and it shows, not surprisingly, that there is indeed an inverse relationship between the processed food share and the per capita income.  About 45% of the variance can be explained by that single variable alone.   

	Linear Relationship 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.035033
	0.002662
	13.1597
	3.03E-20

	GDP/POP
	-1.1E-06
	2.54E-07
	-4.15343
	9.48E-05


R2 = .45 (45% of the variance of the sample is explained using this formula). 

To illustrate this the staff showed that they could estimate using this relationship the food share of virtually any country.    Brazil has a per capita income of just  $ 1952 and from the formula the food share should be 3.3%.  The food share for Austria using this statistical equation is just 1.9% (below the 2.5% observed in the market).    Statistical models are representations of data not perfect replicas of data.  Despite this discrepancy it is clear that the company would leave a sizable amount of money on the table to accept 2.5% if in reality they should expect at least 3.3%. 

There was a lot of skepticism about the accuracy of this estimate.  Was there a better model?  From the visual look at the graph they had been shown the Team saw that there appeared to be two curves, not one.  One line was steep and the other quite flat.  At that point the economist pointed out that perhaps it wasn’t linear (like a straight line) but rather non-linear (like a curve).  If this were the case then perhaps a non-linear model would be more appropriate.   

In the linear model the elasticity constantly changes depending upon where on the line you choose to measure slope.  But the non-linear model the coefficient is itself an elasticity.  The percent change in the dependent variable (PFS) is a function of the coefficient (b) times the percent change in the independent variable (per capita income.  

The non-linear model assumes that both the dependent and independent variables are transformed into logarithms so that: 
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 where PFS is the Share of Processed Foods Production to  GDP, GDP is the Gross Domestic Product, and Pop is the population.  

	
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-2.34865
	0.53600872
	-4.38175
	4.24E-05

	X Variable 1
	-0.18375
	0.06525767
	-2.81573
	0.006386

	Examples
	
	
	
	

	Brazil ( $ 1948 per capita GDP)
	0.023743
	
	
	

	Austria ($ 15,000 per capita GDP)
	0.016317
	
	
	


R2 = .32 (32%  of the variance explained).

In this case the Brazilian share falls to  2.3% while that for Austria is just  1.6%.  This is far below the 2.5% share of processed foods in Austria’s market.  While there was a move to reject the model, the Chief Economist pointed out that this was a very simplified example and that there may be other factors at work.   He suggested that perhaps population size  was important or even that  Austria had a larger  than normal  export of processed foods that meant that its industry share was higher than other countries.    

At this point the CFO interjected his own opinion about where things are going.  He had used a simple time trend for years to straight line the projection of future business.  Why couldn’t they use this technique here.  Wouldn’t a time trend make sense?

What About ARIMA?

The CFO of Mammoth had used a time trend model to project next period’s sales for a number of years.  He could do it in a spread sheet model easily.  Why not use a time trend in the planning model?  Didn’t the share itself change over time and couldn’t you project the changing share using this method?  

In response it was pointed out that while a time trend may be appropriate there were a number of problems with using a time trend to meet the objectives set out by the CEO.    If the objective were to link the company’s product sales to the real world or the external economic environment then a time trend could easily miss the mark.  To illustrate this they compared the forecast prepared using a model that is related to the expected external environment against a simple time trend.  Actual trade data is used for heavy capital equipment exports to both Korea and Japan – both suffering from Asian flu.  It was obvious from the chart that the short-term trend if extended would have suggested that there never could be a recovery.  The long-term trend would miss the recovery fully as well.  It would over estimate the market during the period of transition and then be below the expected market during the period of recovery.
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Despite the short comings of using a trend, it was decided that trend in conjunction with other, more deterministic factors such as the strength of the external market, the market size, the relative price, etc. might make some sense.  

When could a trend be used?  The economic staff decided to use the question of the trend model to show the complexity of the problem at hand and how trend models often fail to measure performance or predict it. Yet there was a role sometimes for trends in a forecasting system.  One approach, ARIMA (autoregressive integrated moving average) models
 use company specific data to forecast future growth opportunities.  ARIMA models, while sometimes with variables that relate to the economy (external factors), tend to be self directed.  Past disturbances – a  loss of market or a strong gain – are analyzed and factored into the equation developed.  The Economic staff argued then that while an ARIMA model could be useful for forecasting short-term trends and even seasonal fluctuations, it wasn’t capable of linking company performance to that of the world beyond.  

The CFO was undisturbed by this problem and persisted in his suggestion that there was perhaps some reason for including a trend in a forecast.   What if there were no good explanatory variables to use or what if the market share that the company had within a certain product area were growing couldn’t a trend be useful. 

When Trend Analysis Can Help?  

 To try to answer the CFO’s question, the staff examined a number of factors that likely would make a time trend an appropriate forecasting tool for data analysis.  It was clear that in some markets there was limited or no data then a trend could be appropriate. One approach that could work is to develop a trend of the market share that Mammoth had in each of its core markets by product.  Then with a market forecast and the trend model they could predict roughly the market growth and how well they were doing against the market.  If the coefficient were positive then they would gain share, if it were negative then they were losing share, and if it were close to zero – no change in the share, then they had been holding their own.  
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Simplified Grow Normal Model Structure

One approach would be to take the sales of each of the product-lines that fit within a single industry or market group.  Assuming that there was a reputable forecast for the overall market, i.e. food products, then each of Mammoth’s food product-lines could be transformed into a market share of that larger market.  

Step 1) 
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, where PLShare is the product line share for the kth product-line in the ith market in period t, PLSales is the product-line sales in that same market, and M is the market size for the K market for country i for time t. 

Step 2) 
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where the beta is the growth trend for the share.

Step 3)  
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  where PLSales’ is the forecast value for product sales by market i in time t+1.

One way to insure that this type of simplified trend does not move too far out of bounds is to limit the change in the share itself.  The underlying market may go up and down but the changing share can be held constant after some point or the rate of increase of decline reduced in an ad-hoc fashion.  

A trend does not allow for directional shifts.  Once Mammoth begins to gain market share it might continue to gain share until proven otherwise.  But this was a rather strong assumption and one that none of the managers, and certainly not the CFO, wished to fully sign up for with the CEO.  There had to be a better way to manage the process assuming that they could find an acceptable set of factors to describe why Mammoth Corporation gained or lost share in any market.

A Statistical Approach to Company Sales Analysis

What was clear at this point was that there were limits to the ARIMA or trend analysis – the analysis wasn’t tied to the natural ebb and flow of economies.  Where trade was strong year in and year out then trends may be useful especially in the short-run, but they could lead to under or over estimation of the market potential.  Also a trend analysis could not predict the likely or potential of a new market since there was no past history to judge the size or potential on. 

A better technique would be to tie the company’s sales information to external indicators of market size and growth potential.  GDP, which had been used in the earlier example, might be a reasonable proxy but it was second best.  It would be better to measure the same product-type or close to the same product type in the numerator and the denominator.  Gross Domestic Product was just too large to be a good measure of Mammoth’s market potential.

Finally if this better market size indicator could be found and if it were available both in the history and the forecast period then what was the best approach to link the company’s performance to the indicator.  The GrowNorm approach—that allowed the company market share to vary over time—tends to enshrine either growth or decline in share.

Before they explored other techniques the group decided to see  if there were other sources of information that could be more directly relevant to the company’s core businesses and how hard it would be to develop these themselves or find them commercially.  

Industry and Sector Specific Data for Market Analysis  

The Mammoth team charged with searching for alternative sources of external data came up immediately with a number of options –

· Macroeconomic forecasting firms offering international macroeconomic databases and some industry specific series (including industrial production indices);

· GlobalMetrix, a new source of global industry, trade, and consumption data.  

It was clear from looking at the problem in hand that macroeconomic data alone would not be sufficiently detailed to meet the specific needs of the company for accurate and useful sizing data.   The Chief Economist had been feeding the CEO for years the world forecast for GDP, personal consumption spending, business investment, and net trade without adding any detail that was useful for this purpose.

How could GlobalMetrix help Mammoth?  

To understand the team investigating data sources laid out the main product lines that Mammoth Corporation participated in around the world and then against this an array of possible elements in GlobalMetrix that could meet the needs.  To pacify the Chief Economist they also indicated the availability of the data that Mammoth currently received from their “provider”.

It was clear that Mammoth had not been getting full value from its purchase of worldwide macroeconomic information when measured against the more detailed, industry and product specific, data that they could array to solve the planning problem using the GlobalMetrix system. Still simplicity has a point and perhaps there was simply too much information that over lapped and conflicted.  The advantage of the macroeconomic models was that they were simple to apply with only a few variables to use against the sales trends.

The Chief Economist seeing his own budget threatened and his relationship with the macroeconomic forecasting firm in jeopardy decided he had to nip this revolt in the bud.  To do this he had to suggest that while all of this more detailed data could be useful for sizing markets in reality these forecasts they were being driven by the same underlying economic trends that came from the macroeconomic service.  In fact the GlobalMetrix data was tied closely to the macroeconomic forecasts provided by one of the major international forecasting firms. If this was the case then wouldn’t the detailed forecasts have the same trends as the overall forecast itself?

It was a good question  -- why if GlobalMetrix used macroeconomic data to drive its forecasts and models was it really different from the underlying macroeconomic data it depended upon.     Fortunately there was a break scheduled and the group within the task force who was charged with presenting alternative sources for external information had time to regroup.   

The group divided into two parts – one part would develop an example to illustrate how individual industrial activity may differ from the general activity of the economy and to illustrate how the more specific activity of the sector impacted on Mammoth’s business there.  The other group was charged with looking at how the current macroeconomic offering compared to GlobalMetrix with respect to potential economic drivers for a Mammoth planning system.    

When the meeting reconvened in the afternoon the  group reported on what they found.  Their first presentation dealt with the question that the Chief Economist had earlier raised – how would an individual sector track with the macroeconomic variables used in the models that GlobalMetrix’s developers depended upon.  

The Group doing the presentation used the data that they had found on the Engines and Turbines sector in Argentina (from GlobalMetrix databases pulled from the web site).  Mammoth had a significant business selling engine and aircraft parts throughout the world  It didn’t produce equipment in South Korea but it had a small repair and business there along with  a distribution warehouse (relying on imports of finished products and parts from Mammoth’s plants in Ireland and Korea as well as the United States). 

To make the point that individual sectors of importance to Mammoth may not be moving in the same way that the general market moved they presented the percentage change (one year to the next) for Aircraft, Engines and Parts compared to Gross Domestic Product (GDP).  In both cases price changes had been filtered out.  Growth in the market in the early 1990’s was explosive while the South Korean GDP grew at a far slower rate. Thus they pointed out there was only a limited connection between the GDP variable and the sector specific variable (except for a few years in the middle of the period).   
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The Chief Economist then asked when was the last actual data for this production coming directly from South Korea’s own statistics.  He had read the information about the service and had noted that for many countries and many series within countries they have had to estimate the size of the market based on models alone.  Moreover, production information, even from more advanced nations, is notoriously slow in coming out of government statistical agencies.  It is often several years old.  

All of these were, the Group agreed, valid points.  In the case of the data they were showing the last actual data for South Korea was 1996.  Thus 1997 through 2000 was based on an estimate.  They did note, however, that even government statistics reported are based on samples, models, and estimates.  Of course the proof of the system would be in an actual example. So in the following slide they added to the series the actual experience of the company in South Korea from 1990 through 1998.  In addition they calculated the Mammoth market share based on the larger aggregate (Mammoth’s business did not cover the full spectrum of engines and turbines since it did not sell internal combustion engines only gas turbines).  

From this it was clear to all in the room that the better measure for the company to use would be the more sector specific Aircraft and Engine series rather than the less specific and more generalized GDP series.  Mammoth also has a very small market share in the country – less than ½ of 1% of the market.  To everyone’s surprise they had lost share from the early 1990’s which suggested either that they had failed to see the potential of the market or that the statistical basis was wrong.  The Director of Sales was quiet at that point but suggested that the statistics must be wrong while the CFO glared and thought that they had failed to meet the CEO’s target for growing share in all markets – being Number 1 or 2 or not at all.  
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Before the next group could report on the way they might use the GlobalMetrix data to forecast Mammoth’s various product-lines the Chief  Economist asked if they had captured the decline in output in Korea that occurred in 1998.  How did they do with respect to the Asian crisis.   

The CFO looked at the Chief Economist and laughed.  He remembered the Executive Board meeting prior to the collapse of Thailand when the Chief Economist had been telling the CEO that Asia would grow at 8 or 9% for the foreseeable future.  Obviously no one predicted the collapse least of all the economists.  But the Chief Economist also pointed out that the next year – helped b the strong growth in the United States  and some restructuring in Asia was a period of rapid rebound.  If the trend had been simply used the 1999 expected growth would have been far less than the company achieved.  

When the fighting had died down the next group reported on how GlobalMetrix data compared to the data that they could get from their regular macroeconomic provider compared with the Mammoth Group’s product-lines.  The company was organized into the following SBUs (standard business units): Aircraft Services, Aircraft Systems including engines, Leasing and Finance, Appliances, Medical Equipment,  Specialty Chemicals,  Power Systems, Brakes, Industrial Systems, Broadcasting, Electronic Components and Processed Foods. 

In the chart that the group handed out they showed to the best of their own understanding the likely linkages that could be created between the rich detail of GlobalMetrix compared to the available detail from the macroeconomic forecasting service then being used.  There was no doubt in anyone’s mind that the Executive VP for Industrial Systems would be far more comfortable signing up for a forecast that was based on expected investment by industry sector rather than total fixed investment (government and private).  

	Mammoth’s Product Group
	GlobalMetrix Data of likely usefulness given its complete international coverage (typically 72 countries for all concepts).  

 P: Production or Gross Output; T: Trade; PAX: Passenger air traffic; PCE: Personal Consumption Expenditures; BI: Business Investment by sector; GE: Government expenditure;  E: employment by sector by occupation. .
	Macroeconomic Data Provider Availability of Data 
	General Comments

	Aircraft Services – provided worldwide at major airports
	RPK forecasts independent of Boeing by 50 major world traffic routes
	Not available
	 Aircraft services tend to be directly linked to air traffic growth.    

	Aircraft Systems –Landing, Avionics, and Engine Systems
	· Aircraft (P,T) 

· Engines & turbines (P,T)

·  World RPKs  (PAX)

· Defense spending (GE)
	Not available
	To fully understand demand for landing systems additional data from the OAG might have to be analyzed as well as new order books, but these “factors” alone could help in developing a reasonable (but rough) forecast.

	Appliances
	· Furniture, furnishings &  household equipment (PCE)

· Housing expenses (PCE)  

· New Construction (P)

· Electrical appliances & housewares (P,T)

· Radio & tv receivers (P,T) 
	Personal Consumption Expenditure Total
	Appliances covered a wide range of industry and final demand products.  Construction was important to pick up new residential housing construction combined with the expenditures of households on housing. 

	Leasing & Financial Services
	·  Aircraft (BI, T)

· Engines & turbines (BI,T)

· Shipbuilding (BI)

· Railroad equipment (BI,T)

· Other Transport Equipment (BI,T)

· Household operations (PCE)

·  Personal Transportation Equipment (PCE)

· Restaurants & Hotels (P)

· Transport & Storage  (P)

· Real Estate & Dwellings (P)

· Business Services (P,EO)

· Financial institutions (P,EO)
	GDP, some detail on final demand categories for some countries.

Specialized  automotive services including new car sales and car park.
	Mammoth’s leasing and financial service business concentrated on aircraft, ships, railroad equipment, and other transportation equipment.  It also had started to issue repair warranties on automobiles, home appliances.  It also had a well-developed credit card mainly used for business travelers, and also leased short-haul transporters and storage facilities to consumers and businesses.  One of its newest products was the leasing of computers.  It operated also like a bank and thus benchmarked its performance against other financial companies worldwide.

	Medical Equipment
	· Medical care & health expenses (PCE)

· Health (GE)

· Professional Equipment (P,T)

· Health Services (P,BI)
	GDP expenditures in total, some production estimates for some countries.
	Medical service expenditures tend to drive demand for medical equipment. A variety of medical service budget lines are available. Health Services could be attacked from both the sales of doctors and hospitals (government and private) and also estimates of likely investments made. 

	Specialty Chemicals & Plastics
	· Agricultural (P)

· Fertilizers & Pesticides (P,T)

· Synthetic Resins (P,T),

· Basic Industrial Chemicals (P,T*)

· Electrical Appliances (P)

· Office & Computing (P)

· Various toxic waste compounds (Environmental impact variables.)
	GDP and some production estimates for selected countries
	Pesticides as well as high tensile strength plastics were produced.  These were used in a wide number of industries but the major “end-use markets” could be easily identified. 

The company also needed to report how well it was doing in controlling the environmental impact thus a benchmark against the total pollution in each toxic chemical released could be helpful. 

It had also developed several new environmental remediation approaches specific to about 10 of the 400 toxic substances released by manufacturing and it could use the data on which countries and industries released the most of these to help guide its marketing efforts. 

	Power Systems
	· Electrical Industrial Equipment (P,T)

· Electric, Gas & Water Services (P, BI)

· Engines & Turbines (P,T)

· Fuel & Power (PCE)
	Some energy services, some industrial activity drivers
	  It would be good to supplement this with some kWh forecasts if possibly available.  

	Brakes & friction materials
	· Personal transportation equipment (PCE)

· RPK (PAX)

· Aircraft & parts (P,T)

· Non-metallic mineral products (P,T)

· Motor vehicles and parts (P,T)
	Some specialized automotive services by type of vehicles (excluding parts),

Some industrial detail for some countries.
	A mix of different industries could help describe the demand for these multi-use product categories.  Much of what was sold was sold to other companies dependent upon the aerospace and motor vehicle industries. 

	Industrial Systems
	· Business fixed investments – various industry categories based on equipment type.

· Metal & Wood working Machinery (P,T)

· Special Industrial Machinery (P,T)
	Business Fixed Investment total
	 Estimates of industrial investment expenditures by industry segments would allow more targeted marketing as well as a direct relationship to Mammoth sales of various types of Industrial Systems. 

	Broadcasting
	· Communications (P)

· Entertainment, Education & Culture (PCE)

· Other PCE categories (advertising).
	GDP
	Broadcasting is tied closely to the general level of economic growth in the economy but more closely to some categories of entertainment that could be of use in forecasting.  

	Electronic components
	· Radio & tv communications Equipment (P,T)

· Office & Computing Machinery (P,T)

· Other Manufacturing (toys) (P,T)

· Semi-conductors, Electronic tubes (T)

· Defense (GE)

· Misc. goods & services (PCE)

· Employment, selected categories, Professional, technical and related workers & administrative and managerial workers. 
	GDP, some industrial sector output variables
	Could also be linked to number of Manger and Professionals by industry employed as a measure of affluence and demand for telecommunications equipment, computers, and other high value electronic equipment. 

	Processed Foods
	· Food (PCE)

· Processed Food (P,T)
	Personal Consumption Expenditures Total
	Two categories closely resembled the processed food business – production of processed food (competition and market size), international trade, and private consumer demand for food. 


It was clear that unlike the macroeconomic information provided regularly by the company’s supplier that the GlobalMetrix databases covered in more detail from a number of different directions  organized in much the same way that company data is organized.    

The Vice President for International Sales examined the list of possible segments and immediately saw some possibilities for better directing his sales force to the faster growing sectors of each economy.  This was especially true for the Specialty Chemicals who sold intermediate products to many different industry groups.  While the availability of  more detailed data could be helpful in a general way, they were still left with the problem of linking the company's many product lines to these data series in a way that was meaningful. It would also require, unless there were some kind of very automated approach, a staff of hundreds to make the full use of this information.  How could they optimize the process and meet the goal of continuous planning that the CEO had laid out.  At this point the meetings adjourned and the various sub-groups left the room with their respective chiefs.  It was decided to meet the next week again.  Until then each of the members of the Team would try to imagine how they could use a fully formed, integrated planning system. 

The Next Steps in the Process: Know Thy Customers

One problem that surfaced once it became apparent that there was a data source that could with some modification meet the challenge of relevance, was to understand the best method of presenting the data to the far-flung group of managers.  How to get the information content to the thousands of men and women spread throughout the world who might make use of it and how to educate managers in the proper use of this kind of information.  It was one thing to hold Senior staff responsible for making sales happen (if that were ever possible), but it is another to teach them how to use these tools.  

One likely user of this might be the sales force and their senior managers.  Clearly some of the strategic insights available could be of use.  The Task force quickly realized that with out  “buy-in” from the local area managers who would be asked to meet the targets once established.  Without that acceptance of the reasonableness of the targets set and direction chosen by the people in the field then this new corporate tool would have not impact on Mammoth’s performance worldwide.  

One group of Team members decided to try to lay out the potential uses and users of this data so that they could then insure that the final product – the operational planning system – met the needs of each of these power bases.  


The preliminary list included market planning and sales strategy, budgeting and forecasting, competitor analysis, and longer range strategic planning.  Scenario development was also something that the group showed an interest in.  Scenarios with plausible social-economic-political-environmental conditions could provide research staff with ideas for new products and might also help Senior managers think about the long term (and not simply next quarters numbers).  

The first step the group decided was to seek out some of the potential users and to understand the following:

1. Who they were within the company (or companies);

2. What was their role and function?

3. How much information did they want?

4. How much information did the group think they should want?

5. How sophisticated were they in using quantitative tools to do their job?

6. What kind of analytical engines did they ordinarily use – spread sheets, databases, notebooks, etc.

While they could identify likely users within the Headquarters for the information content as well as in the Regional HQ’s and in the field staff, it was also clear that there was a large amount of over lap in function.  Some of these functions like strategic planning and competitor analysis and benchmarking appeared to be senior staff type of activities while others including market planning and sales strategy could be taken down to the lowest levels of the sales and marketing workforce.  Moreover, everyone could benefit from seeing exactly how well or poorly the company was meeting the plan – by region, by product-line, by subsidiary or company.  Nothing like numbers to spark creative thinking, enthusiasm, or simply fear.

Presentation and Tools  

What was also clear from the Review of users was that there were various levels of complexity that the final reports would need to have.  Some of these users would be content with short tables and summary information, others may need to have more detailed reports including some analytical content as well.   Designing these reports ahead of time could go a long way towards limiting the possibility that this data base could become a giant black box that no one could have real confidence in.  A design motif for the standard and special reports would need to be developed.  This would be part of the overall design document for the project, but having some idea of how people might use the information (and where it might be stored) was critical in deciding how to even develop the data itself.  If the most people wanted was top-level data did they need, for example, to get into detail when developing the IPS forecasting modules.   

One problem that came up in interviews was that while the company might think in terms of the value of sales – the revenues earned – the production and marketing staff often thought in terms of units sold or manufactured.  The factory floor was much more concerned with having sufficient stocks on hand, thus the concentration on units or even sub-units (units that might be used on multiple products such as brake units or something as mundane as fasteners).  

When the Economics Team looked at the list of potential users and their requirements,  they saw immediately that there was one group that was missing.  Who would be the keepers of the system and the group charged with maintaining the databases and updating the models.  There would likely have to be created a new area of competence within the company and if this were to truly be company-wide in scope then the maintenance staff would have to be made up of many, not simple one or two, individuals.  

The Chief Information Officer listening to this discussion immediately saw a political opening for his position as the key information official in the company.  There would be a need to take over many of the advisory functions of the Chief Economist.  Moreover he saw the advantage of concentrating on delivery of information.  He would “bring economics to the people” rather than leaving it in the hands of the hand waving guru’s in the economics office.  

The Review of requirements for data delivery suggested that while the ERP could provide the accountants with information, 

.     

Most ERP systems collect data on : 

· on total  sales (the GM parallel is Production or Gross Output of industry); 

· on human resources used and labor expense (the GM parallel is employment and wages); and 

· on end-markets served (the GM parallel is Production of other industry and service sectors, personal consumption expenditures by category, government purchases by category, investment by industry group, and exports).  

Looking at the list above it was obvious that there is potential a wealth of information that can be used to measure company performance and develop useful metrics for ranking performance in key markets worldwide.  Not all of these should or can be used in the same framework model. Still as we will develop in the next sections there is a rather elegant and simple methodology that can help company’s cope both with the twin problem of projecting next year’s performance and rating current performance of individual managers.  
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 Market Size (overall market for similar products) 





Market Planning  & Sales Strategy -- Help planners size markets measuring potential for sales and develop unified sales marketing plans for systematically measuring subsidiary performance. Create rational sales plans by focusing sales effort on fastest growing buyer-segments and incentive compensation plans to reasonable targets and attainable goals/ 


Budgeting and Forecasting – Help financial officers and international comptrollers project future revenues and design appropriate incentive compensation plans that take into account economic factors affecting company sales. 


Competitor Analysis and Benchmarking – Provide a measure of  relative rates of growth in key markets both in terms of gross output by sector and foreign trade allowing ready comparison to performance of company subsidiaries or distributors. 


Strategic Planning -- Help companies develop better strategic plans by allowing analysis of trade and local production opportunities as well as a standard by which to measure market potential and size opportunities.   








� ARIMA forecasting tools use cyclical patterns and trends inherent in the data to interpret future growth. And while they may link up to sophisticated models of probability of sale or other complex analytical processes, they tend not to be related to the economic conditions in the market and forecasts based on economic factors alone. 


� Fixed weight price index = � EMBED Equation.3  ���.  Variable weight price index =� EMBED Equation.3  ���.


� The simple, proportional propensity 2.5% can size the market while the marginal propensity (or elasticity) can give some indication of how incremental growth in the market variable (M) will lead to increased sales. 


� EMBED Equation.3  ���  


� Least Squares is an approach that minimizes the sum of the square of the residual between the actual data and the expected data finding the best set of coefficients to minimize this error term.  It is robust and will be used extensively in any sophisticated approach to planning and model development. 


� ARIMA specification is based on the assumption that differences (current year’s sales less the year before) can be explained by a set of factors drawn from the dependent variable data alone.  Three types of processes are used to estimate a model -- 
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		OriginCode		DestinationCode		SuperIndustry		SumOf1985		SumOf1990		SumOf1995		SumOf2000		SumOf2005		2000-1995		2005-2000

		MX		US		Petro Products		802075		56990		0		0		0		0		0

		MX		US		Basic Materials		3234		4284		6954		20435		18431		13481		-2004

		MX		US		Frabrication Machinery & Parts		1865		3406		4436		30659		39681		26223		9022

		MX		US		Pharmacueticals		29033		31582		130562		79387		83190		-51175		3803

		MX		US		Pulp & Paper Products		124079		90471		41418		83637		151211		42219		67574

		MX		US		Industrial Machinery & Parts		6557		7032		6067		104299		110367		98232		6068

		MX		US		Production Process Machinery		20456		49973		60678		171665		281214		110987		109549

		MX		US		Industrial Chemicals		78707		131877		646873		426545		735512		-220328		308967

		MX		US		Aerospace		47300		37498		161311		555123		790761		393812		235638

		MX		US		Raw Commodities		45207		95950		387360		558413		595587		171053		37174

		MX		US		Consumer Chemicals		145484		402225		391624		742651		1315074		351027		572423

		MX		US		Printing & Publishing		233838		272608		636773		1066809		1649687		430036		582878

		MX		US		Electrical Components		58251		96386		336288		1245568		1993156		909280		747588

		MX		US		Processed Food		268271		525891		805673		1261303		1595506		455630		334203

		MX		US		Consumer Appliances & Housewares		585888		290401		364433		1505047		2115534		1140614		610487

		MX		US		Consumer Nondurables		721031		1609689		2866335		2238170		2764647		-628165		526477

		MX		US		Precision Instruments		67141		75995		359746		2439046		3539456		2079300		1100410

		MX		US		Service Industry Machinery		84091		171519		334575		2537672		4313177		2203097		1775505

		MX		US		Textiles		360805		437240		1642883		2866824		4691022		1223941		1824198

		MX		US		Telecom Equipment		575768		847672		608420		3030466		3759842		2422046		729376

		MX		US		Intermediate Manufactures		626113		748374		1421235		3817350		5748635		2396115		1931285

		MX		US		Automotive		274757		314139		544068		4359936		6008888		3815868		1648952

		MX		US		Electrical Industrial Apparatus		429214		451247		1512022		5692518		10205945		4180496		4513427

		MX		US		Computers & Peripherals		558709		716940		2620448		8059307		11971676		5438859		3912369

		MX		US		Apparel & Footwear		3745273		3021135		6078928		11290761		13548985		5211833		2258224

		MX		US		Perishables		7814971		7526662		12523938		12489642		13273027		-34296		783385

		MX		US		Miscellaneous Products		528375		5707792		12656591		22873967		29962076		10217376		7088109

								18,236,493.00		23,724,978.00		47,149,639.00		89,547,200.00		121,262,287.00		42397561		31715087

										1.3009616487		1.9873417375		1.8992128445		1.3541717329

		OriginCode		DestinationCode		SuperIndustry		SumOf1985		SumOf1990		SumOf1995		SumOf2000		SumOf2005

		US		MX		Industrial Machinery & Parts		191392		146060		64264		154984		222852		90720		67868

		US		MX		Basic Materials		145587		120924		264932		377631		535665		112699		158034

		US		MX		Frabrication Machinery & Parts		108991		185281		129583		497046		945578		367463		448532

		US		MX		Consumer Appliances & Housewares		426093		820605		321764		766048		1139704		444284		373656

		US		MX		Perishables		174805		461257		463689		828832		1230188		365143		401356

		US		MX		Petro Products		48962		103022		153158		928042		1510459		774884		582417

		US		MX		Raw Commodities		157790		207162		521667		1074271		1464855		552604		390584

		US		MX		Processed Food		163413		478392		582071		1190824		1729743		608753		538919

		US		MX		Aerospace		394378		774144		339677		1191440		2150370		851763		958930

		US		MX		Pharmacueticals		465129		645654		570075		1562565		1977333		992490		414768

		US		MX		Pulp & Paper Products		543493		984207		869319		2340757		3334852		1471438		994095

		US		MX		Consumer Chemicals		441972		989652		1148132		2451854		3625884		1303722		1174030

		US		MX		Production Process Machinery		356193		952940		893337		2793923		4867086		1900586		2073163

		US		MX		Apparel & Footwear		1584129		2453721		1730244		2809433		4446189		1079189		1636756

		US		MX		Printing & Publishing		363792		1209110		1733328		2890316		4805905		1156988		1915589

		US		MX		Consumer Nondurables		941500		2866268		1427486		3061226		5211942		1633740		2150716

		US		MX		Textiles		285638		1043706		1414066		3118107		4953520		1704041		1835413

		US		MX		Industrial Chemicals		932685		744860		1789050		3208161		4930831		1419111		1722670

		US		MX		Electrical Industrial Apparatus		279086		678011		761140		3239692		6008211		2478552		2768519

		US		MX		Electrical Components		195147		525017		560839		3251377		5188502		2690538		1937125

		US		MX		Service Industry Machinery		1033725		1452923		1099040		3343281		6674508		2244241		3331227

		US		MX		Precision Instruments		752727		1636724		1350161		3746438		6159312		2396277		2412874

		US		MX		Telecom Equipment		535945		1345702		1112348		3894198		5879481		2781850		1985283

		US		MX		Automotive		834101		3624152		3010987		6535716		9332277		3524729		2796561

		US		MX		Intermediate Manufactures		795634		2160354		2121813		8565416		15356877		6443603		6791461

		US		MX		Computers & Peripherals		1401960		2486225		2718488		9516298		14860393		6797810		5344095

		US		MX		Miscellaneous Products		146932		10732412		8471728		23761206		38192560		15289478		14431354

								13,701,199		39,828,485		35,622,386		97,099,082		156,735,077		61476696		59635995

		OriginCode		DestinationCode		SuperIndustry		SumOf1985		SumOf1990		SumOf1995		SumOf2000		SumOf2005

		US		CA		Aerospace		3069829		3882018		4586758		9570077		13557113

		US		CA		Apparel & Footwear		1375623		2333647		2560430		3695989		4837525

		US		CA		Automotive		18656563		21979499		11391223		10775386		13391608

		US		CA		Basic Materials		4108301		6822628		2864858		2297389		2715816

		US		CA		Computers & Peripherals		5667703		8827795		14894340		22271970		31961020

		US		CA		Consumer Appliances & Housewares		971255		1666232		1907035		3321548		4584508

		US		CA		Consumer Chemicals		2204912		3944716		4889660		6259739		8132111

		US		CA		Consumer Nondurables		1520432		4810902		6353109		8405164		10841271

		US		CA		Electrical Components		867675		1527826		2381147		10125088		11980707

		US		CA		Electrical Industrial Apparatus		790015		3297889		5500159		9436663		12092560

		US		CA		Frabrication Machinery & Parts		458280		499431		640281		866459		1350390

		US		CA		Industrial Chemicals		10631325		19632221		11436647		13155007		16090897

		US		CA		Industrial Machinery & Parts		237366		379680		402393		660917		985307

		US		CA		Intermediate Manufactures		9792129		20986934		58133102		62906694		88837112

		US		CA		Miscellaneous Products		28696108		74070244		95477832		135733984		171006928

		US		CA		Perishables		3692672		8559879		2933582		4876155		6486658

		US		CA		Petro Products		759023		1265423		6204274		2986933		3919458

		US		CA		Pharmacueticals		1857197		2796783		4584365		4892859		6950283

		US		CA		Precision Instruments		3737189		4540695		4669695		6090220		7586351

		US		CA		Printing & Publishing		2352782		4386913		4615826		6040478		7985161

		US		CA		Processed Food		1609371		3585898		3860139		6262453		7932795

		US		CA		Production Process Machinery		1339082		1826045		3318673		2715708		3884314

		US		CA		Pulp & Paper Products		2941644		5797527		7470231		31285624		40092942

		US		CA		Raw Commodities		1137813		1518583		1637366		4129179		4903693

		US		CA		Service Industry Machinery		5830647		10200643		10502677		16636796		25628632

		US		CA		Telecom Equipment		1895357		2828159		4132273		7796695		9480914

		US		CA		Textiles		1074556		1563479		1586243		2985328		3335714
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						US to Mexico by Air (Top Products)		1985		1990		1995		2000		2005		D 2000		D 2005

		US		MX		Electrical Components		195147		525017		560839		3251377		5188502		2690538		1937125

		US		MX		Service Industry Machinery		1033725		1452923		1099040		3343281		6674508		2244241		3331227

		US		MX		Precision Instruments		752727		1636724		1350161		3746438		6159312		2396277		2412874

		US		MX		Telecom Equipment		535945		1345702		1112348		3894198		5879481		2781850		1985283

		US		MX		Automotive		834101		3624152		3010987		6535716		9332277		3524729		2796561

		US		MX		Intermediate Manufactures		795634		2160354		2121813		8565416		15356877		6443603		6791461

		US		MX		Computers & Peripherals		1401960		2486225		2718488		9516298		14860393		6797810		5344095

		US		MX		Miscellaneous Products		146932		10732412		8471728		23761206		38192560		15289478		14431354

								13701199		39828485		35622386		97099082		156735077		61476696		59635995

								1985		1990		1995		2000		2005		D 2000		D 2005

						Electrical Components		0.195147		0.525017		0.560839		3.251377		5.188502		2.690538		1.937125

						Service Industry Machinery		1.033725		1.452923		1.09904		3.343281		6.674508		2.244241		3.331227

						Precision Instruments		0.752727		1.636724		1.350161		3.746438		6.159312		2.396277		2.412874

						Telecom Equipment		0.535945		1.345702		1.112348		3.894198		5.879481		2.78185		1.985283

						Automotive		0.834101		3.624152		3.010987		6.535716		9.332277		3.524729		2.796561

						Intermediate Manufactures		0.795634		2.160354		2.121813		8.565416		15.356877		6.443603		6.791461

						Computers & Peripherals		1.40196		2.486225		2.718488		9.516298		14.860393		6.79781		5.344095

						Miscellaneous Products		0.146932		10.732412		8.471728		23.761206		38.19256		15.289478		14.431354

						Total All Trade		13.701199		39.828485		35.622386		97.099082		156.735077		61.476696		59.635995

		MX		US		Textiles		360805		437240		1642883		2866824		4691022		1223941		1824198

		MX		US		Telecom Equipment		575768		847672		608420		3030466		3759842		2422046		729376

		MX		US		Intermediate Manufactures		626113		748374		1421235		3817350		5748635		2396115		1931285

		MX		US		Automotive		274757		314139		544068		4359936		6008888		3815868		1648952

		MX		US		Electrical Industrial Apparatus		429214		451247		1512022		5692518		10205945		4180496		4513427

		MX		US		Computers & Peripherals		558709		716940		2620448		8059307		11971676		5438859		3912369

		MX		US		Apparel & Footwear		3745273		3021135		6078928		11290761		13548985		5211833		2258224

		MX		US		Perishables		7814971		7526662		12523938		12489642		13273027		-34296		783385

		MX		US		Miscellaneous Products		528375		5707792		12656591		22873967		29962076		10217376		7088109

								30,961,714.40		74,980,730.79		88,544,999.07		213,424,932.71		324,317,266.38		124879933.645222		110892333.665975

										2.4217241277		1.1809033885		2.4103555815		1.5195847189

						Mexico to US		1985		1990		2000		2001		2002		D 2000		D 2005

						Textiles		0.360805		0.43724		1.642883		2.866824		4.691022		1.223941		1.824198

						Telecom Equipment		0.575768		0.847672		0.60842		3.030466		3.759842		2.422046		0.729376

						Intermediate Manufactures		0.626113		0.748374		1.421235		3.81735		5.748635		2.396115		1.931285

						Automotive		0.274757		0.314139		0.544068		4.359936		6.008888		3.815868		1.648952

						Electrical Industrial Apparatus		0.429214		0.451247		1.512022		5.692518		10.205945		4.180496		4.513427

						Computers & Peripherals		0.558709		0.71694		2.620448		8.059307		11.971676		5.438859		3.912369

						Apparel & Footwear		3.745273		3.021135		6.078928		11.290761		13.548985		5.211833		2.258224

						Perishables		7.814971		7.526662		12.523938		12.489642		13.273027		-0.034296		0.783385

						Miscellaneous Products		0.528375		5.707792		12.656591		22.873967		29.962076		10.217376		7.088109

						Total All Trade		30.9617143974		74.980730792		88.5449990678		213.424932713		324.317266379		124.8799336452		110.892333666
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		Country		Concept		1985		1990		1995		2000		Country		Concept		1985		1990		1995		2000

		Poland		Percapita GDP		1623.6559139785		1559.0551181102		1702.0725388601		2226.022825273		PL		FacPFood		0.038617053		0.0412599327		0.0879926941		0.1053108398				3.2309780649		-1.0555533853

		Nigeria		Percapita GDP		276.4423076923		310.8108108108		308.1081081081		309.3526159246		NG		FacPFood		0.0849778261		0.0741936455		0.0653269006		0.0586360843				2.4887031273		-1.1849079463

		Peru		Percapita GDP		1040.1546391753		851.2558139535		1040.7983193277		1121.6159133674		PE		FacPFood		0.0330928193		0.0445235493		0.0629566832		0.0824089291				3.0173665823		-1.2009581602

		Uruguay		Percapita GDP		2079.7342192691		2420.71197411		2792.4528301887		3164.7400854179		UY		FacPFood		0.0412300319		0.0520828877		0.0618220721		0.0704635369				3.4459858458		-1.2088564429

		Thailand		Percapita GDP		855.1859099804		1291.3669064748		1818.1818181818		1779.9386267741		TH		FacPFood		0.0568375286		0.063016156		0.060507037		0.0612096739				3.2596373105		-1.2181941135

		Philippines		Percapita GDP		561.2431444241		616.6134185304		614.5092460882		674.9107846282		PH		FacPFood		0.0528742671		0.0464940415		0.0576574074		0.057734559				2.7885284218		-1.2391448898

		Costa Rica		Percapita GDP		1553.0303030303		1687.5		1910.9792284867		2076.6664876477		CR		FacPFood		0.0549731707		0.0498226121		0.0560838509		0.0612826834				3.2812559665		-1.2511621737

		Zimbabwe		Percapita GDP		645.4326923077		631.7948717949		579.0909090909		594.9025395778		ZW		FacPFood		0.07158473		0.0699237013		0.0527817896		0.0540320428				2.7627467472		-1.2775158885

		Jamaic		Percapita GDP		1199.1341991342		1462.5		1472.2222222222		1455.3498879761		JM		FacPFood		0.0746173285		0.0801737892		0.0526307278		0.0549182833				3.1679733688		-1.2787606246

		Chile		Percapita GDP		1533.3333333333		1923.6641221374		2535.2112676056		2988.2033497537		CL		FacPFood		0.0335722826		0.037893254		0.0490038889		0.0543580278				3.4040141564		-1.3097694535

		Argentina		Percapita GDP		3333.3333333333		3138.4615384615		3764.3678160919		4195.9940305764		AR		FacPFood		0.0268868317		0.0309578431		0.0474396947		0.0489022785				3.5756920517		-1.323858115

		Honduras		Percapita GDP		885.8447488584		884.5401174168		910.472972973		977.0704865182		HN		FacPFood		0.0599020619		0.0361039823		0.0462894249		0.0501790093				2.9592670585		-1.3345182152

		Vietnam		Percapita GDP		543.2937181664		610.2719033233		809.4594594595		1062.5330196729		VN		FacPFood		0.05837125		0.0508480198		0.0461629382		0.0311432524				2.9081951027		-1.3357065565

		Tunisia		Percapita GDP		1270.9766162311		1311.2745098039		1434.9276974416		1724.5981897691		TN		FacPFood		0.0377532468		0.0362626168		0.0417612403		0.0366918831				3.1568300186		-1.3792266113

		South Africa		Percapita GDP		2592.8338762215		2555.8823529412		2437.8378378378		2499.6366209284		ZA		FacPFood		0.0255464824		0.0409398159		0.0410394678		0.047527086				3.3870048135		-1.3867982793

		Colombia		Percapita GDP		1058.6319218241		1211.3095238095		1383.152173913		1436.5924509561		CO		FacPFood		0.0606018462		0.0401761671		0.0404752456		0.0410481457				3.1408699637		-1.3928105075

		Romania		Percapita GDP		1722.4669603524		1452.5862068966		1356.8281938326		1284.2479017857		RO		FacPFood		0.0419322251		0.0390703264		0.0388873377		0.0349773924				3.1325248593		-1.4101917889		SUMMARY OUTPUT

		Hungary		Percapita GDP		2311.320754717		2451.9230769231		2343.137254902		2899.5478046374		HU		FacPFood		0.0332428571		0.0292101961		0.0368225941		0.0394342149				3.3697977292		-1.4338856188

		Bolivia		Percapita GDP		735.593220339		736.6818873668		790.8232118758		858.7423202024		BO		FacPFood		0.0201336406		0.0260061983		0.0344215017		0.0406457532				2.898079408		-1.4631701866		Regression Statistics

		Malaysia		Percapita GDP		824.0740740741		916.6666666667		879.2452830189		1049.7727554606		MA		FacPFood		0.0196702247		0.0264240909		0.0341145923		0.0341209708				2.9441100471		-1.4670598149		Multiple R		0.4525009641

		China		Percapita GDP		209.5238095238		283.3333333333		480.8333333333		679.2926479843		CN		FacPFood		0.0617736818		0.0460339628		0.0339388735		0.0352046342				2.6819945671		-1.4693025771		R Square		0.2047571225

		Ireland		Percapita GDP		8502.8248587571		10797.7207977208		13955.4317548747		19087.4906914894		IE		FacPFood		0.0355315615		0.0334337731		0.0331650699		0.0331899729				4.1447432773		-1.4793190835		Adjusted R Square		0.1928878259

		Bulgaria		Percapita GDP		2874.7203579418		3176.6055045872		2690.4761904762		2637.749846116		BG		FacPFood		0.0193996109		0.0194119134		0.0311336283		0.0312562394				3.4298291531		-1.5067702636		Standard Error		0.016275427

		New Zealand		Percapita GDP		10825.6880733945		10803.5714285714		11643.4540389972		12097.1329449153		NZ		FacPFood		0.0206731638		0.0190046832		0.0305411483		0.0327322708				4.0660818332		-1.5151146378		Observations		69

		Indonesia		Percapita GDP		416.5644171779		537.6404494382		716.4948453608		645.1041278627		ID		FacPFood		0.0550783505		0.025215883		0.0302741007		0.030154231				2.8552130703		-1.5189287485

		Greece		Percapita GDP		5579.0533736153		5960.7843137255		6266.6666666667		7267.560806971		GR		FacPFood		0.0288467509		0.0264953947		0.0300480243		0.0273815348				3.7970365945		-1.522184078		ANOVA

		Kenya		Percapita GDP		351.5		394.4444444444		374.531835206		368.0076971567		KE		FacPFood		0.0409445235		0.032007584		0.02971		0.0321002658				2.5734887386		-1.5270973482				df		SS		MS		F		Significance F

		United Kingdom		Percapita GDP		11111.1111111111		12881.9444444444		13430.0341296928		14836.3158797417		UK		FacPFood		0.0226365397		0.019627062		0.0285725794		0.0281290191				4.1280771163		-1.5440505515		Regression		1		0.0045696066		0.0045696066		17.2509903556		0.0000947631

		Mexico		Percapita GDP		1911.7647058823		1868.2634730539		1834.0611353712		2161.6345635103		MX		FacPFood		0.0271693007		0.0288946795		0.0282678571		0.0277793274				3.2634138081		-1.5487071121		Residual		67		0.0177475981		0.0002648895

		Panama		Percapita GDP		2552.9953917051		2233.3333333333		2665.3992395437		2993.4157656086		PA		FacPFood		0.0312743682		0.0285223881		0.0279472183		0.0299867527				3.4257622695		-1.5536614133		Total		68		0.0223172047

		Vietnam		Percapita GDP		2543.8596491228		2538.4615384615		2660.5504587156		2580.6106740643		VE		FacPFood		0.0526301149		0.0227145455		0.0278924138		0.0293571433				3.4249715		-1.5545139005

		Portugal		Percapita GDP		3800		4898.9898989899		5236.6565961732		6136.3159478435		PT		FacPFood		0.0170028947		0.0287226804		0.0277080769		0.0297366403				3.7190540951		-1.5573936153				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Turkey		Percapita GDP		1477.1371769384		1736.1853832442		1850.6493506494		2193.355564109		TR		FacPFood		0.027466218		0.0290052361		0.0269342105		0.0251957062				3.2673241392		-1.5696957496		Intercept		0.035032986		0.002662142		13.1596986909		3.03083663744594E-20		0.0297193269		0.040346645		0.0297193269		0.040346645

		Spain		Percapita GDP		7005.2083333333		8634.0206185567		9132.6530612245		10573.2661793818		ES		FacPFood		0.0305160595		0.0252714328		0.0265119832		0.0239318591				3.9605969596		-1.5765577835		X Variable 1		-0.0000010556		0.0000002542		-4.1534311546		0.0000947631		-0.0000015629		-0.0000005483		-0.0000015629		-0.0000005483

		Jordan		Percapita GDP		2242.4242424242		1769.7160883281		1919.0476190476		1984.9520490072		JO		FacPFood		0.0321233108		0.0194991087		0.025853598		0.026157944				3.2830857514		-1.5874790081

		Austria		Percapita GDP		15079.3650793651		17205.6921086675		18012.4223602484		20157.9903525046		AT		FacPFood		0.0292957018		0.0233096992		0.024237931		0.0241084418				4.2555721219		-1.6155044546

		Netherland		Percapita GDP		14413.7931034483		16200		17419.3548387097		19835.0892721759		NL		FacPFood		0.0230289474		0.0201006584		0.0227572593		0.0229237609				4.241032066		-1.6428800428		SUMMARY OUTPUT

		Belgium		Percapita GDP		13793.1034482759		15847.5426278836		16633.6633663366		18475.5897286256		BE		FacPFood		0.0295341912		0.0222537342		0.0219453571		0.0192198859				4.2209879079		-1.658657347

		Cameroon		Percapita GDP		1182.3647294589		904.347826087		718.7969924812		788.4077512334		CM		FacPFood		0.0322762712		0.0527471154		0.0217374477		0.0208800052				2.8566062513		-1.6627914499		Regression Statistics

		Korea		Percapita GDP		2671.568627451		4125.8741258741		5644.4444444444		5965.5059845842		KR		FacPFood		0.0389615596		0.0273815819		0.0214406693		0.0204007072				3.7516212028		-1.6687616618		Multiple R		0.325287919

		Taiwan		Percapita GDP		4677.5887942673		6852.878199774		9020.7397054685		11262.7583004307		TW		FacPFood		0.0325775673		0.0261577155		0.0204186112		0.0172277306				3.9552421514		-1.6899738012		R Square		0.1058122302

		Ecuador		Percapita GDP		1197.8021978022		1165.0485436893		1234.7826086956		1262.1171313482		EC		FacPFood		0.0278862385		0.0119491667		0.0202119718		0.0206812846				3.091590504		-1.6943913157		Adjusted R Square		0.0924661441

		Brazil		Percapita GDP		1948.1481481482		1952.7027027027		2056.6037735849		2003.595479249		BR		FacPFood		0.0123297338		0.0177049135		0.019379419		0.0195256746				3.3131506283		-1.7126592482		Standard Error		0.5596597789

		Japan		Percapita GDP		18677.6859504132		22822.5806451613		24320		24195.6382008335		JP		FacPFood		0.0181035133		0.0157353039		0.0191525691		0.0194408778				4.3859635706		-1.7177729626		Observations		69

		Denmark		Percapita GDP		19256.3600782779		20622.5680933852		22370.9369024857		24730.4069329314		DK		FacPFood		0.0147386179		0.0123985849		0.0162691453		0.0168304779				4.3496841729		-1.7886352622

		Australia		Percapita GDP		12278.4810126582		13040.9356725146		14530.3867403315		16318.836317401		AU		FacPFood		0.0144862371		0.0150034529		0.0162092395		0.0165856221				4.1622771736		-1.7902373596		ANOVA

		Norway		Percapita GDP		20650.6024096386		21981.1320754717		25688.0733944954		28957.1728645481		NW		FacPFood		0.0118515753		0.0127024678		0.0149144643		0.0156494663				4.4097315334		-1.8263923415				df		SS		MS		F		Significance F

		Canada		Percapita GDP		14787.6447876448		15899.2805755396		16081.0810810811		17060.3642004622		CA		FacPFood		0.0172131593		0.0128006787		0.0143496849		0.0137159692				4.2063152417		-1.8431576361		Regression		1		2.4833054329		2.4833054329		7.9283341445		0.0063858779

		Italy		Percapita GDP		12632.5088339223		14603.1746031746		15297.2027972028		16448.2284293958		IT		FacPFood		0.0107262098		0.0105069324		0.0135321029		0.0133348906				4.1846120242		-1.8686347098		Residual		67		20.9856775677		0.3132190682

		France		Percapita GDP		15326.0869565217		17495.5908289242		18072.2891566265		19725.4385535663		FR		FacPFood		0.0128989243		0.0132233367		0.0131781905		0.0135647081				4.2570131667		-1.8801442195		Total		68		23.4689830006

		Czechoslovakia		Percapita GDP		3428.0180761782		3647.9591836735		3154.1906589891		3357.887572828		CS		FacPFood		0.0108301318		0.0116263986		0.0130882353		0.0146178476				3.4988879413		-1.8831189061

		United States		Percapita GDP		17983.1932773109		19678.7148594378		20608.3650190114		22719.2996849797		US		FacPFood		0.0144138995		0.0131067592		0.0128199631		0.0125786976				4.314043538		-1.8921132249				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Switzerland		Percapita GDP		25347.7588871716		28166.915052161		26704.5454545455		28005.5043707507		SZ		FacPFood		0.0148685976		0.0123666138		0.0124194149		0.0129480086				4.4265851901		-1.9058988643		Intercept		2.5594294736		0.3474477468		7.3663723457		0.0000000003		1.865920677		3.2529382701		1.865920677		3.2529382701

		Malaysia		Percapita GDP		1898.0891719745		2301.6759776536		3119.4029850746		3158.1201211905		MY		FacPFood		0.0260197987		0.0138436893		0.0122797448		0.0122873812				3.4940714834		-1.9108106581		X Variable 1		-0.5758552205		0.2045136669		-2.8157297712		0.0063858779		-0.9840663208		-0.1676441202		-0.9840663208		-0.1676441202

		Egypt		Percapita GDP		827.9569892473		900.7633587786		955.3264604811		1133.7362528966		EG		FacPFood		0.0532111688		0.0121449153		0.0121798561		0.0101692504				2.9801518069		-1.9143578421

		Hong Kong		Percapita GDP		7197.8021978022		9912.2807017544		11980.5194805195		10976.7514674302		HK		FacPFood		0.0147363868		0.01394		0.0113430894		0.0121961416				4.0784756497		-1.9452686439

		Senegal		Percapita GDP		663.0094043887		679.3997271487		640.1925391095		725.3198478927		SN		FacPFood		0.0115579196		0.0132771084		0.0112857143		0.0117423419				2.8063106085		-1.9474709487				1.0861712489

		Finland		Percapita GDP		16857.1428571429		19559.1182364729		18414.8727984344		22044.3232517819		FI		FacPFood		0.0103659806		0.0114876025		0.0107244421		0.010026384				4.2651687233		-1.9696252918

		Israel		Percapita GDP		8108.7470449173		9098.7124463519		10504.5045045045		10759.794041868		IL		FacPFood		0.0073349854		0.0093169811		0.0106883362		0.0106345085				4.0213755716		-1.9710898943

		Sweden		Percapita GDP		18323.3532934132		19976.6355140187		19818.7995469989		21899.2233108108		SE		FacPFood		0.0072693464		0.0078671345		0.0090658286		0.0092673697				4.2970773451		-2.0425924974

		Singapore		Percapita GDP		7419.3548387097		10184.5018450185		13946.4882943144		15033.9335997541		SG		FacPFood		0.0135336957		0.0112228261		0.0085573141		0.0074707518				4.1444648666		-2.0676625243

		Pakistan		Percapita GDP		308.7318087318		351.7857142857		383.0769230769		413.1232992117		PK		FacPFood		0.0231592593		0.0102779188		0.0074046185		0.0059767307				2.5832859905		-2.1304973138

		Bangaledesh		Percapita GDP		165.306122449		180		201.6666666667		230.7787586825		BD		FacPFood		0.0116314815		0.0085510101		0.0068847107		0.0054882092				2.3046341199		-2.1621143016

		India		Percapita GDP		305.8823529412		374.1176470588		439.1819160388		529.8625279467		IA		FacPFood		0.0084947009		0.0074610692		0.0066917647		0.0065308839				2.6426444491		-2.174459338

		Russia		Percapita GDP		3034.7222222222		3222.972972973		2000		1782.3283661668		RU		FacPFood		0.0021755149		0.0019388889		0.0061663176		0.0068404273				3.3010299957		-2.2099741127

		UAE		Percapita GDP		19927.5362318841		16902.1739130435		17208.2768292683		15844.1660675773		AE		FacPFood		0.0064916364		0.0069327974		0.0060811633		0.0074106474				4.2357373839		-2.2160133343

		South Africa		Percapita GDP		5733.8709677419		5436.7088607595		5052.6315789474		4687.6608586874		SA		FacPFood		0.0046075949		0.0045607683		0.0044508333		0.0050459422				3.7035176321		-2.3515586681

		Kuwait		Percapita GDP		11461.9883040936		12667.3971830986		18258.064516129		17035.582460011		KW		FacPFood		0.0049454082		0.0027767116		0.0041409894		0.0039785646				4.2614547374		-2.3828958813

		Iran		Percapita GDP		3318.9655172414		2774.6741154562		3039.2156862745		2972.0824425461		IR		FacPFood		0.0020044156		0.002209396		0.0020994624		0.0021866155				3.4827615221		-2.677891906

						1995		2000						1995		2000

		Taiwan		Percapita GDP		9020.7397054685		11262.7583004307		TW		FacPFood		0.0204186112		0.0172277306

		Ecuador		Percapita GDP		1234.7826086956		1262.1171313482		EC		FacPFood		0.0202119718		0.0206812846

		Brazil		Percapita GDP		2056.6037735849		2003.595479249		BR		FacPFood		0.019379419		0.0195256746

		Japan		Percapita GDP		24320		24195.6382008335		JP		FacPFood		0.0191525691		0.0194408778

		Denmark		Percapita GDP		22370.9369024857		24730.4069329314		DK		FacPFood		0.0162691453		0.0168304779

		Australia		Percapita GDP		14530.3867403315		16318.836317401		AU		FacPFood		0.0162092395		0.0165856221

		Norway		Percapita GDP		25688.0733944954		28957.1728645481		NW		FacPFood		0.0149144643		0.0156494663

		Canada		Percapita GDP		16081.0810810811		17060.3642004622		CA		FacPFood		0.0143496849		0.0137159692

		Italy		Percapita GDP		15297.2027972028		16448.2284293958		IT		FacPFood		0.0135321029		0.0133348906

		France		Percapita GDP		18072.2891566265		19725.4385535663		FR		FacPFood		0.0131781905		0.0135647081

		Czechoslovakia		Percapita GDP		3154.1906589891		3357.887572828		CS		FacPFood		0.0130882353		0.0146178476

		United States		Percapita GDP		20608.3650190114		22719.2996849797		US		FacPFood		0.0128199631		0.0125786976

		Switzerland		Percapita GDP		26704.5454545455		28005.5043707507		SZ		FacPFood		0.0124194149		0.0129480086

		Malaysia		Percapita GDP		3119.4029850746		3158.1201211905		MY		FacPFood		0.0122797448		0.0122873812

		Egypt		Percapita GDP		955.3264604811		1133.7362528966		EG		FacPFood		0.0121798561		0.0101692504

		Hong Kong		Percapita GDP		11980.5194805195		10976.7514674302		HK		FacPFood		0.0113430894		0.0121961416

		Senegal		Percapita GDP		640.1925391095		725.3198478927		SN		FacPFood		0.0112857143		0.0117423419

		Finland		Percapita GDP		18414.8727984344		22044.3232517819		FI		FacPFood		0.0107244421		0.010026384

		Israel		Percapita GDP		10504.5045045045		10759.794041868		IL		FacPFood		0.0106883362		0.0106345085

		Sweden		Percapita GDP		19818.7995469989		21899.2233108108		SE		FacPFood		0.0090658286		0.0092673697
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Sheet6

		AT						$ Processed Food MPS						Target Market		Change Period to Period

		Processed Food						GDP87		POP		GDP/POP		Food		Food		GDP87		Population		Percapita GDP

		3339.71				1985								3339.7

		3100.19		-239.52		1985-90		-0.0126063158		-1408.9411764706		-0.1126449491		3100		-239.7		19000		0.17		2126.3270293024

		3514.5		414.31		1990-95		0.0345258333		1294.71875		0.5135669565		3514		414		12000		0.32		806.7302515809

		3929.13		414.63		1995-2000		0.0230640197		11846.5714285714		0.1932495272		3929		415		17977.352		0.035		2145.5679922562

		AT														Elasticity

		GDP87						% Food		% GDP		% Population		%Percapita GDP		GDP		Population		Percapita GDP

		114,000.00				1985-90		-7.44%		15.38%		2.22%		13.17%		-0.4838739732		-3.3477072625		-0.5651456779

		133,000.00		19000		1990-95		12.52%		8.63%		4.06%		4.58%		1.4499545708		3.0863691269		2.7323013918

		145,000.00		12000		1995-2000		11.15%		11.67%		0.43%		11.24%		0.9551165658		25.701841709		0.991854329

		162,977.35		17977.352

		AT

		POP

		7.56

		7.73		0.17						114,000.00		3339.71

		8.05		0.32						133,000.00		3100.19

		8.09		0.035						145,000.00		3514.5

		AT								162,977.35		3929.13

		Percapita GDP

		15079.3650793651								1985		1990		1995		Average		Ratio		Actual 2000		Estimated 2000

		17205.6921086675		2126.3270293024						3339.71		3100.19		3514.5		3318.1333333333		2.54%		3929.13		4138.6269202776		1.0533189078

		18012.4223602484		806.7302515809						114000		133000		145000		130666.666666667				162977.352

		20157.9903525046		2145.5679922562

		AT										Food		GDP

		FacPFood								1985		3339.71		114000

		0.0292957018								1990		3100.19		133000

		0.0233096992		-0.0059860025						1995		3514.5		145000

		0.024237931		0.0009282318

		0.0241084418		-0.0001294893
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		Country		SuperIndustry		SumOf1985		SumOf1990		SumOf1995		SumOf2000		Country		Concept		1985		1990		1995		2000		Country		Concept		1985		1990		1995		2000		Country		Concept		1985		1990		1995		2000		Country		Concept		1985		1990		1995		2000

		AE		Processed Food		178.52		215.61		257.43		326.65		AE		GDP87		27,500.00		31,100.00		42,332.36		44,078.47		AE		POP		1.38		1.84		2.46		2.78		AE		Percapita GDP		19927.5362318841		16902.1739130435		17208.2768292683		15844.1660675773		AE		FacPFood		0.0064916364		0.0069327974		0.0060811633		0.0074106474

		AR		Processed Food		2715.57		3157.7		6214.6		7596.68		AR		GDP87		101,000.00		102,000.00		131,000.00		155,344.09		AR		POP		30.30		32.50		34.80		37.02		AR		Percapita GDP		3333.3333333333		3138.4615384615		3764.3678160919		4195.9940305764		AR		FacPFood		0.0268868317		0.0309578431		0.0474396947		0.0489022785

		AT		Processed Food		3339.71		3100.19		3514.5		3929.13		AT		GDP87		114,000.00		133,000.00		145,000.00		162,977.35		AT		POP		7.56		7.73		8.05		8.09		AT		Percapita GDP		15079.3650793651		17205.6921086675		18012.4223602484		20157.9903525046		AT		FacPFood		0.0292957018		0.0233096992		0.024237931		0.0241084418

		AU		Processed Food		2810.33		3345.77		4263.03		5215.31		AU		GDP87		194,000.00		223,000.00		263,000.00		314,447.66		AU		POP		15.80		17.10		18.10		19.27		AU		Percapita GDP		12278.4810126582		13040.9356725146		14530.3867403315		16318.836317401		AU		FacPFood		0.0144862371		0.0150034529		0.0162092395		0.0165856221

		BD		Processed Food		188.43		169.31		166.61		169.58		BD		GDP87		16,200.00		19,800.00		24,200.00		30,898.97		BD		POP		98.00		110.00		120.00		133.89		BD		Percapita GDP		165.306122449		180		201.6666666667		230.7787586825		BD		FacPFood		0.0116314815		0.0085510101		0.0068847107		0.0054882092

		BE		Processed Food		4016.65		3516.09		3686.82		3650.77		BE		GDP87		136,000.00		158,000.00		168,000.00		189,947.54		BE		POP		9.86		9.97		10.10		10.28		BE		Percapita GDP		13793.1034482759		15847.5426278836		16633.6633663366		18475.5897286256		BE		FacPFood		0.0295341912		0.0222537342		0.0219453571		0.0192198859

		BG		Processed Food		498.57		537.71		703.62		669.71		BG		GDP87		25,700.00		27,700.00		22,600.00		21,426.44		BG		POP		8.94		8.72		8.40		8.12		BG		Percapita GDP		2874.7203579418		3176.6055045872		2690.4761904762		2637.749846116		BG		FacPFood		0.0193996109		0.0194119134		0.0311336283		0.0312562394

		BO		Processed Food		87.38		125.87		201.71		289.74		BO		GDP87		4,340.00		4,840.00		5,860.00		7,128.42		BO		POP		5.90		6.57		7.41		8.30		BO		Percapita GDP		735.593220339		736.6818873668		790.8232118758		858.7423202024		BO		FacPFood		0.0201336406		0.0260061983		0.0344215017		0.0406457532

		BR		Processed Food		3242.72		5116.72		6337.07		6651.29		BR		GDP87		263,000.00		289,000.00		327,000.00		340,643.29		BR		POP		135.00		148.00		159.00		170.02		BR		Percapita GDP		1948.1481481482		1952.7027027027		2056.6037735849		2003.595479249		BR		FacPFood		0.0123297338		0.0177049135		0.019379419		0.0195256746

		CA		Processed Food		6592.64		5657.9		6830.45		7391.34		CA		GDP87		383,000.00		442,000.00		476,000.00		538,885.72		CA		POP		25.90		27.80		29.60		31.59		CA		Percapita GDP		14787.6447876448		15899.2805755396		16081.0810810811		17060.3642004622		CA		FacPFood		0.0172131593		0.0128006787		0.0143496849		0.0137159692

		CL		Processed Food		617.73		954.91		1764.14		2473.04		CL		GDP87		18,400.00		25,200.00		36,000.00		45,495.40		CL		POP		12.00		13.10		14.20		15.23		CL		Percapita GDP		1533.3333333333		1923.6641221374		2535.2112676056		2988.2033497537		CL		FacPFood		0.0335722826		0.037893254		0.0490038889		0.0543580278

		CM		Processed Food		380.86		548.57		207.81		253.58		CM		GDP87		11,800.00		10,400.00		9,560.00		12,144.63		CM		POP		9.98		11.50		13.30		15.40		CM		Percapita GDP		1182.3647294589		904.347826087		718.7969924812		788.4077512334		CM		FacPFood		0.0322762712		0.0527471154		0.0217374477		0.0208800052

		CN		Processed Food		13590.21		14868.97		19582.73		30363.42		CN		GDP87		220,000.00		323,000.00		577,000.00		862,483.61		CN		POP		1,050.00		1,140.00		1,200.00		1,269.68		CN		Percapita GDP		209.5238095238		283.3333333333		480.8333333333		679.2926479843		CN		FacPFood		0.0617736818		0.0460339628		0.0339388735		0.0352046342

		CO		Processed Food		1969.56		1635.17		2060.19		2374.7		CO		GDP87		32,500.00		40,700.00		50,900.00		57,851.58		CO		POP		30.70		33.60		36.80		40.27		CO		Percapita GDP		1058.6319218241		1211.3095238095		1383.152173913		1436.5924509561		CO		FacPFood		0.0606018462		0.0401761671		0.0404752456		0.0410481457

		CR		Processed Food		225.39		255.59		361.18		473.93		CR		GDP87		4,100.00		5,130.00		6,440.00		7,733.51		CR		POP		2.64		3.04		3.37		3.72		CR		Percapita GDP		1553.0303030303		1687.5		1910.9792284867		2076.6664876477		CR		FacPFood		0.0549731707		0.0498226121		0.0560838509		0.0612826834

		CS		Processed Food		575.08		665.03		645.25		766.66		CS		GDP87		53,100.00		57,200.00		49,300.00		52,446.85		CS		POP		15.49		15.68		15.63		15.62		CS		Percapita GDP		3428.0180761782		3647.9591836735		3154.1906589891		3357.887572828		CS		FacPFood		0.0108301318		0.0116263986		0.0130882353		0.0146178476

		DE		Processed Food		30505.45		27141.52		31130.27		33928.28		DE		GDP87		1,221,105.06		1,375,870.16		1,558,293.17		1,752,109.40		DE		POP		77.70		79.40		81.60		82.31		DE		Percapita GDP		15715.6377992278		17328.3395717884		19096.7299754902		21286.4549938647		DE		FacPFood		0.0249818391		0.0197268033		0.0199771588		0.0193642475

		DK		Processed Food		1450.28		1314.25		1903.49		2209.32		DK		GDP87		98,400.00		106,000.00		117,000.00		131,269.00		DK		POP		5.11		5.14		5.23		5.31		DK		Percapita GDP		19256.3600782779		20622.5680933852		22370.9369024857		24730.4069329314		DK		FacPFood		0.0147386179		0.0123985849		0.0162691453		0.0168304779

		EC		Processed Food		303.96		143.39		287.01		330.48		EC		GDP87		10,900.00		12,000.00		14,200.00		15,979.67		EC		POP		9.10		10.30		11.50		12.66		EC		Percapita GDP		1197.8021978022		1165.0485436893		1234.7826086956		1262.1171313482		EC		FacPFood		0.0278862385		0.0119491667		0.0202119718		0.0206812846

		EG		Processed Food		2048.63		573.24		677.2		736.35		EG		GDP87		38,500.00		47,200.00		55,600.00		72,409.47		EG		POP		46.50		52.40		58.20		63.87		EG		Percapita GDP		827.9569892473		900.7633587786		955.3264604811		1133.7362528966		EG		FacPFood		0.0532111688		0.0121449153		0.0121798561		0.0101692504

		ES		Processed Food		8208.82		8465.93		9491.29		9970.2		ES		GDP87		269,000.00		335,000.00		358,000.00		416,607.83		ES		POP		38.40		38.80		39.20		39.40		ES		Percapita GDP		7005.2083333333		8634.0206185567		9132.6530612245		10573.2661793818		ES		FacPFood		0.0305160595		0.0252714328		0.0265119832		0.0239318591

		FI		Processed Food		856.23		1121.19		1009.17		1147.34		FI		GDP87		82,600.00		97,600.00		94,100.00		114,432.08		FI		POP		4.90		4.99		5.11		5.19		FI		Percapita GDP		16857.1428571429		19559.1182364729		18414.8727984344		22044.3232517819		FI		FacPFood		0.0103659806		0.0114876025		0.0107244421		0.010026384

		FR		Processed Food		10912.49		13117.55		13837.1		15856.99		FR		GDP87		846,000.00		992,000.00		1,050,000.00		1,168,988.67		FR		POP		55.20		56.70		58.10		59.26		FR		Percapita GDP		15326.0869565217		17495.5908289242		18072.2891566265		19725.4385535663		FR		FacPFood		0.0128989243		0.0132233367		0.0131781905		0.0135647081

		GR		Processed Food		1598.11		1610.92		1977.16		2101.01		GR		GDP87		55,400.00		60,800.00		65,800.00		76,730.91		GR		POP		9.93		10.20		10.50		10.56		GR		Percapita GDP		5579.0533736153		5960.7843137255		6266.6666666667		7267.560806971		GR		FacPFood		0.0288467509		0.0264953947		0.0300480243		0.0273815348

		HK		Processed Food		579.14		787.61		837.12		935.11		HK		GDP87		39,300.00		56,500.00		73,800.00		76,672.61		HK		POP		5.46		5.70		6.16		6.99		HK		Percapita GDP		7197.8021978022		9912.2807017544		11980.5194805195		10976.7514674302		HK		FacPFood		0.0147363868		0.01394		0.0113430894		0.0121961416

		HN		Processed Food		232.42		163.19		249.5		334.57		HN		GDP87		3,880.00		4,520.00		5,390.00		6,667.53		HN		POP		4.38		5.11		5.92		6.82		HN		Percapita GDP		885.8447488584		884.5401174168		910.472972973		977.0704865182		HN		FacPFood		0.0599020619		0.0361039823		0.0462894249		0.0501790093

		HU		Processed Food		814.45		744.86		880.06		1158.85		HU		GDP87		24,500.00		25,500.00		23,900.00		29,386.92		HU		POP		10.60		10.40		10.20		10.14		HU		Percapita GDP		2311.320754717		2451.9230769231		2343.137254902		2899.5478046374		HU		FacPFood		0.0332428571		0.0292101961		0.0368225941		0.0394342149

		IA		Processed Food		1987.76		2372.62		2730.24		3494.93		IA		GDP87		234,000.00		318,000.00		408,000.00		535,138.90		IA		POP		765.00		850.00		929.00		1,009.96		IA		Percapita GDP		305.8823529412		374.1176470588		439.1819160388		529.8625279467		IA		FacPFood		0.0084947009		0.0074610692		0.0066917647		0.0065308839

		ID		Processed Food		3739.82		2413.16		4208.1		4062.66		ID		GDP87		67,900.00		95,700.00		139,000.00		134,729.35		ID		POP		163.00		178.00		194.00		208.85		ID		Percapita GDP		416.5644171779		537.6404494382		716.4948453608		645.1041278627		ID		FacPFood		0.0550783505		0.025215883		0.0302741007		0.030154231

		IE		Processed Food		1069.5		1267.14		1661.57		2382.01		IE		GDP87		30,100.00		37,900.00		50,100.00		71,768.97		IE		POP		3.54		3.51		3.59		3.76		IE		Percapita GDP		8502.8248587571		10797.7207977208		13955.4317548747		19087.4906914894		IE		FacPFood		0.0355315615		0.0334337731		0.0331650699		0.0331899729

		IL		Processed Food		251.59		395.04		623.13		710.58		IL		GDP87		34,300.00		42,400.00		58,300.00		66,818.32		IL		POP		4.23		4.66		5.55		6.21		IL		Percapita GDP		8108.7470449173		9098.7124463519		10504.5045045045		10759.794041868		IL		FacPFood		0.0073349854		0.0093169811		0.0106883362		0.0106345085

		IR		Processed Food		308.68		329.2		390.5		441.99		IR		GDP87		154,000.00		149,000.00		186,000.00		202,134.30		IR		POP		46.40		53.70		61.20		68.01		IR		Percapita GDP		3318.9655172414		2774.6741154562		3039.2156862745		2972.0824425461		IR		FacPFood		0.0020044156		0.002209396		0.0020994624		0.0021866155

		IT		Processed Food		7669.24		8699.74		11840.59		12618.8		IT		GDP87		715,000.00		828,000.00		875,000.00		946,299.48		IT		POP		56.60		56.70		57.20		57.53		IT		Percapita GDP		12632.5088339223		14603.1746031746		15297.2027972028		16448.2284293958		IT		FacPFood		0.0107262098		0.0105069324		0.0135321029		0.0133348906

		JM		Processed Food		206.69		281.41		195.26		214.04		JM		GDP87		2,770.00		3,510.00		3,710.00		3,897.43		JM		POP		2.31		2.40		2.52		2.68		JM		Percapita GDP		1199.1341991342		1462.5		1472.2222222222		1455.3498879761		JM		FacPFood		0.0746173285		0.0801737892		0.0526307278		0.0549182833

		JO		Processed Food		190.17		109.39		208.38		245.8		JO		GDP87		5,920.00		5,610.00		8,060.00		9,396.76		JO		POP		2.64		3.17		4.20		4.73		JO		Percapita GDP		2242.4242424242		1769.7160883281		1919.0476190476		1984.9520490072		JO		FacPFood		0.0321233108		0.0194991087		0.025853598		0.026157944

		JP		Processed Food		40913.94		44530.91		58223.81		59818.79		JP		GDP87		2,260,000.00		2,830,000.00		3,040,000.00		3,076,959.31		JP		POP		121.00		124.00		125.00		127.17		JP		Percapita GDP		18677.6859504132		22822.5806451613		24320		24195.6382008335		JP		FacPFood		0.0181035133		0.0157353039		0.0191525691		0.0194408778

		KE		Processed Food		287.84		295.43		297.1		356.06		KE		GDP87		7,030.00		9,230.00		10,000.00		11,092.12		KE		POP		20.00		23.40		26.70		30.14		KE		Percapita GDP		351.5		394.4444444444		374.531835206		368.0076971567		KE		FacPFood		0.0409445235		0.032007584		0.02971		0.0321002658

		KR		Processed Food		4246.81		4846.54		5445.93		5826.17		KR		GDP87		109,000.00		177,000.00		254,000.00		285,586.67		KR		POP		40.80		42.90		45.00		47.87		KR		Percapita GDP		2671.568627451		4125.8741258741		5644.4444444444		5965.5059845842		KR		FacPFood		0.0389615596		0.0273815819		0.0214406693		0.0204007072

		KW		Processed Food		96.93		74.92		117.19		122.88		KW		GDP87		19,600.00		26,981.56		28,300.00		30,885.51		KW		POP		1.71		2.13		1.55		1.81		KW		Percapita GDP		11461.9883040936		12667.3971830986		18258.064516129		17035.582460011		KW		FacPFood		0.0049454082		0.0027767116		0.0041409894		0.0039785646

		LK		Processed Food		291.4		241.87		306.15		400.87		LK		GDP87		6,330.00		7,450.00		9,280.00		12,128.27		LK		POP		15.80		17.00		18.10		19.19		LK		Percapita GDP		400.6329113924		438.2352941176		512.7071823204		632.1089279199		LK		FacPFood		0.0460347551		0.0324657718		0.0329903017		0.0330525184

		MA		Processed Food		350.13		581.33		794.87		1039.69		MA		GDP87		17,800.00		22,000.00		23,300.00		30,470.70		MA		POP		21.60		24.00		26.50		29.03		MA		Percapita GDP		824.0740740741		916.6666666667		879.2452830189		1049.7727554606		MA		FacPFood		0.0196702247		0.0264240909		0.0341145923		0.0341209708

		MX		Processed Food		3885.21		4507.57		4749		6010.52		MX		GDP87		143,000.00		156,000.00		168,000.00		216,366.65		MX		POP		74.80		83.50		91.60		100.09		MX		Percapita GDP		1911.7647058823		1868.2634730539		1834.0611353712		2161.6345635103		MX		FacPFood		0.0271693007		0.0288946795		0.0282678571		0.0277793274

		MY		Processed Food		775.39		570.36		769.94		870.94		MY		GDP87		29,800.00		41,200.00		62,700.00		70,880.85		MY		POP		15.70		17.90		20.10		22.44		MY		Percapita GDP		1898.0891719745		2301.6759776536		3119.4029850746		3158.1201211905		MY		FacPFood		0.0260197987		0.0138436893		0.0122797448		0.0122873812

		NG		Processed Food		1954.49		2218.39		2234.18		2335.77		NG		GDP87		23,000.00		29,900.00		34,200.00		39,835.03		NG		POP		83.20		96.20		111.00		128.77		NG		Percapita GDP		276.4423076923		310.8108108108		308.1081081081		309.3526159246		NG		FacPFood		0.0849778261		0.0741936455		0.0653269006		0.0586360843

		NL		Processed Food		4813.05		4884.46		6144.46		7196.91		NL		GDP87		209,000.00		243,000.00		270,000.00		313,949.79		NL		POP		14.50		15.00		15.50		15.83		NL		Percapita GDP		14413.7931034483		16200		17419.3548387097		19835.0892721759		NL		FacPFood		0.0230289474		0.0201006584		0.0227572593		0.0229237609

		NW		Processed Food		1015.68		1183.87		1670.42		2010.69		NW		GDP87		85,700.00		93,200.00		112,000.00		128,482.98		NW		POP		4.15		4.24		4.36		4.44		NW		Percapita GDP		20650.6024096386		21981.1320754717		25688.0733944954		28957.1728645481		NW		FacPFood		0.0118515753		0.0127024678		0.0149144643		0.0156494663

		NZ		Processed Food		731.83		689.87		1276.62		1495.17		NZ		GDP87		35,400.00		36,300.00		41,800.00		45,678.77		NZ		POP		3.27		3.36		3.59		3.78		NZ		Percapita GDP		10825.6880733945		10803.5714285714		11643.4540389972		12097.1329449153		NZ		FacPFood		0.0206731638		0.0190046832		0.0305411483		0.0327322708

		PA		Processed Food		173.26		152.88		195.91		257.35		PA		GDP87		5,540.00		5,360.00		7,010.00		8,582.12		PA		POP		2.17		2.40		2.63		2.87		PA		Percapita GDP		2552.9953917051		2233.3333333333		2665.3992395437		2993.4157656086		PA		FacPFood		0.0312743682		0.0285223881		0.0279472183		0.0299867527

		PE		Processed Food		667.78		814.87		1559.5		2407		PE		GDP87		20,179.00		18,302.00		24,771.00		29,208.00		PE		POP		19.40		21.50		23.80		26.04		PE		Percapita GDP		1040.1546391753		851.2558139535		1040.7983193277		1121.6159133674		PE		FacPFood		0.0330928193		0.0445235493		0.0629566832		0.0824089291

		PH		Processed Food		1623.24		1794.67		2490.8		3036.79		PH		GDP87		30,700.00		38,600.00		43,200.00		52,599.17		PH		POP		54.70		62.60		70.30		77.94		PH		Percapita GDP		561.2431444241		616.6134185304		614.5092460882		674.9107846282		PH		FacPFood		0.0528742671		0.0464940415		0.0576574074		0.057734559

		PK		Processed Food		687.83		404.95		368.75		369.29		PK		GDP87		29,700.00		39,400.00		49,800.00		61,787.96		PK		POP		96.20		112.00		130.00		149.56		PK		Percapita GDP		308.7318087318		351.7857142857		383.0769230769		413.1232992117		PK		FacPFood		0.0231592593		0.0102779188		0.0074046185		0.0059767307

		PL		Processed Food		2332.47		2450.84		5781.12		9079.02		PL		GDP87		60,400.00		59,400.00		65,700.00		86,211.64		PL		POP		37.20		38.10		38.60		38.73		PL		Percapita GDP		1623.6559139785		1559.0551181102		1702.0725388601		2226.022825273		PL		FacPFood		0.038617053		0.0412599327		0.0879926941		0.1053108398

		PT		Processed Food		646.11		1393.05		1440.82		1819.26		PT		GDP87		38,000.00		48,500.00		52,000.00		61,179.07		PT		POP		10.00		9.90		9.93		9.97		PT		Percapita GDP		3800		4898.9898989899		5236.6565961732		6136.3159478435		PT		FacPFood		0.0170028947		0.0287226804		0.0277080769		0.0297366403

		RO		Processed Food		1639.55		1316.67		1197.73		1006.2		RO		GDP87		39,100.00		33,700.00		30,800.00		28,767.15		RO		POP		22.70		23.20		22.70		22.40		RO		Percapita GDP		1722.4669603524		1452.5862068966		1356.8281938326		1284.2479017857		RO		FacPFood		0.0419322251		0.0390703264		0.0388873377		0.0349773924

		RU		Processed Food		950.7		924.85		1825.23		1783.6		RU		GDP87		437,000.00		477,000.00		296,000.00		260,743.95		RU		POP		144.00		148.00		148.00		146.29		RU		Percapita GDP		3034.7222222222		3222.972972973		2000		1782.3283661668		RU		FacPFood		0.0021755149		0.0019388889		0.0061663176		0.0068404273

		SA		Processed Food		327.6		391.77		427.28		529.44		SA		GDP87		71,100.00		85,900.00		96,000.00		104,923.91		SA		POP		12.40		15.80		19.00		22.38		SA		Percapita GDP		5733.8709677419		5436.7088607595		5052.6315789474		4687.6608586874		SA		FacPFood		0.0046075949		0.0045607683		0.0044508333		0.0050459422

		SE		Processed Food		1112.21		1345.28		1586.52		1802.18		SE		GDP87		153,000.00		171,000.00		175,000.00		194,465.10		SE		POP		8.35		8.56		8.83		8.88		SE		Percapita GDP		18323.3532934132		19976.6355140187		19818.7995469989		21899.2233108108		SE		FacPFood		0.0072693464		0.0078671345		0.0090658286		0.0092673697

		SG		Processed Food		249.02		309.75		356.84		365.36		SG		GDP87		18,400.00		27,600.00		41,700.00		48,905.39		SG		POP		2.48		2.71		2.99		3.25		SG		Percapita GDP		7419.3548387097		10184.5018450185		13946.4882943144		15033.9335997541		SG		FacPFood		0.0135336957		0.0112228261		0.0085573141		0.0074707518

		SN		Processed Food		48.89		66.12		60.04		80.63		SN		GDP87		4,230.00		4,980.00		5,320.00		6,866.60		SN		POP		6.38		7.33		8.31		9.47		SN		Percapita GDP		663.0094043887		679.3997271487		640.1925391095		725.3198478927		SN		FacPFood		0.0115579196		0.0132771084		0.0112857143		0.0117423419

		SZ		Processed Food		2438.45		2337.29		2334.85		2613.37		SZ		GDP87		164,000.00		189,000.00		188,000.00		201,835.67		SZ		POP		6.47		6.71		7.04		7.21		SZ		Percapita GDP		25347.7588871716		28166.915052161		26704.5454545455		28005.5043707507		SZ		FacPFood		0.0148685976		0.0123666138		0.0124194149		0.0129480086

		TH		Processed Food		2483.8		4524.56		6534.76		6816.75		TH		GDP87		43,700.00		71,800.00		108,000.00		111,367.20		TH		POP		51.10		55.60		59.40		62.57		TH		Percapita GDP		855.1859099804		1291.3669064748		1818.1818181818		1779.9386267741		TH		FacPFood		0.0568375286		0.063016156		0.060507037		0.0612096739

		TN		Processed Food		348.84		388.01		538.72		622.22		TN		GDP87		9,240.00		10,700.00		12,900.00		16,957.97		TN		POP		7.27		8.16		8.99		9.83		TN		Percapita GDP		1270.9766162311		1311.2745098039		1434.9276974416		1724.5981897691		TN		FacPFood		0.0377532468		0.0362626168		0.0417612403		0.0366918831

		TR		Processed Food		2040.74		2825.11		3070.5		3732.97		TR		GDP87		74,300.00		97,400.00		114,000.00		148,158.98		TR		POP		50.30		56.10		61.60		67.55		TR		Percapita GDP		1477.1371769384		1736.1853832442		1850.6493506494		2193.355564109		TR		FacPFood		0.027466218		0.0290052361		0.0269342105		0.0251957062

		TW		Processed Food		2934.62		3648.39		3927.32		4324.58		TW		GDP87		90,081.01		139,476.63		192,340.21		251,024.36		TW		POP		19.26		20.35		21.32		22.29		TW		Percapita GDP		4677.5887942673		6852.878199774		9020.7397054685		11262.7583004307		TW		FacPFood		0.0325775673		0.0261577155		0.0204186112		0.0172277306

		UA		Processed Food		507.39		436.65		517.5		524.64		UA		GDP87		58,855.27		60,400.00		29,800.00		26,188.93		UA		POP		50.90		51.90		51.50		49.41		UA		Percapita GDP		1156.2921414538		1163.7764932563		578.640776699		530.0866511487		UA		FacPFood		0.0086209782		0.0072293046		0.0173657718		0.020032891

		UK		Processed Food		14261.02		14563.28		22486.62		24819.51		UK		GDP87		630,000.00		742,000.00		787,000.00		882,345.38		UK		POP		56.70		57.60		58.60		59.47		UK		Percapita GDP		11111.1111111111		12881.9444444444		13430.0341296928		14836.3158797417		UK		FacPFood		0.0226365397		0.019627062		0.0285725794		0.0281290191

		US		Processed Food		61691.49		64223.12		69484.2		78380.09		US		GDP87		4,280,000.00		4,900,000.00		5,420,000.00		6,231,176.89		US		POP		238.00		249.00		263.00		274.27		US		Percapita GDP		17983.1932773109		19678.7148594378		20608.3650190114		22719.2996849797		US		FacPFood		0.0144138995		0.0131067592		0.0128199631		0.0125786976

		UY		Processed Food		258.1		389.58		548.98		730.99		UY		GDP87		6,260.00		7,480.00		8,880.00		10,374.02		UY		POP		3.01		3.09		3.18		3.28		UY		Percapita GDP		2079.7342192691		2420.71197411		2792.4528301887		3164.7400854179		UY		FacPFood		0.0412300319		0.0520828877		0.0618220721		0.0704635369

		VE		Processed Food		2289.41		1124.37		1617.76		1829.74		VE		GDP87		43,500.00		49,500.00		58,000.00		62,326.91		VE		POP		17.10		19.50		21.80		24.15		VE		Percapita GDP		2543.8596491228		2538.4615384615		2660.5504587156		2580.6106740643		VE		FacPFood		0.0526301149		0.0227145455		0.0278924138		0.0293571433

		VN		Processed Food		1867.88		2054.26		2765.16		2714.83		VN		GDP87		32,000.00		40,400.00		59,900.00		87,172.33		VN		POP		58.90		66.20		74.00		82.04		VN		Percapita GDP		543.2937181664		610.2719033233		809.4594594595		1062.5330196729		VN		FacPFood		0.05837125		0.0508480198		0.0461629382		0.0311432524

		ZA		Processed Food		2033.5		3557.67		3701.76		4701.29		ZA		GDP87		79,600.00		86,900.00		90,200.00		98,918.12		ZA		POP		30.70		34.00		37.00		39.57		ZA		Percapita GDP		2592.8338762215		2555.8823529412		2437.8378378378		2499.6366209284		ZA		FacPFood		0.0255464824		0.0409398159		0.0410394678		0.047527086

		ZW		Processed Food		384.41		430.73		336.22		389.84		ZW		GDP87		5,370.00		6,160.00		6,370.00		7,214.98		ZW		POP		8.32		9.75		11.00		12.13		ZW		Percapita GDP		645.4326923077		631.7948717949		579.0909090909		594.9025395778		ZW		FacPFood		0.07158473		0.0699237013		0.0527817896		0.0540320428
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		United States Exports by Air to Mexico

				1985		1990		1995		2000		2005		(2000-1995)		(2005-2000)

		Electrical Components		0.2		0.5		0.6		3.3		5.2		2.7		1.9		1.1113417572		1.249166642

		Service Industry Machinery		1.0		1.5		1.1		3.3		6.7		2.2		3.3		1.0061456362		1.1976793893

		Precision Instruments		0.8		1.6		1.4		3.7		6.2		2.4		2.4		1.0601682809		1.1638973101

		Telecom Equipment		0.5		1.3		1.1		3.9		5.9		2.8		2.0		1.0757517109		1.1811629921

		Automotive		0.8		3.6		3.0		6.5		9.3		3.5		2.8		1.1369700479		1.1197675403

		Intermediate Manufactures		0.8		2.2		2.1		8.6		15.4		6.4		6.8		1.1030606123		1.2188761522

		Computers & Peripherals		1.4		2.5		2.7		9.5		14.9		6.8		5.3		1.0684622429		1.1851417222

		Miscellaneous Products		0.1		10.7		8.5		23.8		38.2		15.3		14.4		1.4999803209		1.1625206515

		Total All Trade		13.7		39.8		35.6		97.1		156.7		61.5		59.6		1.1002628341		1.1596964284

		Mexican Exports to the United States

				1985		1990		1995		2000		2005		(2000-1995)		(2005-2000)

		Telecom Equipment		0.6		0.8		0.6		3.0		3.8		2.4		0.7		1.0055313046		1.1997661684

		Intermediate Manufactures		0.6		0.7		1.4		3.8		5.7		2.4		1.9		1.0854287416		1.1499789322

		Automotive		0.3		0.3		0.5		4.4		6.0		3.8		1.6		1.0707065063		1.2714933485

		Electrical Industrial Apparatus		0.4		0.5		1.5		5.7		10.2		4.2		4.5		1.1341968142		1.210401662

		Computers & Peripherals		0.6		0.7		2.6		8.1		12.0		5.4		3.9		1.167129343		1.1640669014

		Apparel & Footwear		3.7		3.0		6.1		11.3		13.5		5.2		2.3		1.049625449		1.0834477605

		Perishables		7.8		7.5		12.5		12.5		13.3		-0.0		0.8		1.0482897849		1.005826114

		Miscellaneous Products		0.5		5.7		12.7		22.9		30.0		10.2		7.1		1.3738440858		1.0899975343

		Total All Trade		31.0		75.0		88.5		213.4		324.3		124.9		110.9		1.1107949681		1.1386247069

				Time		Projection

		Market		t-3		t-2		t-1		t		Average		Factor		t+n

		Market		100		110		115		120		445				190

		New		50		44		45		50		189				60

		Product

		Product		2		2.2		3		3.1		10.3		0.0231		4.397753

		New		No Sales		No Sales		No Sales		No Sales				0.0231		1.388764
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