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Challenges in PPI compilation in an open market economy
Introduction 

The paper first provides a brief overview of the different types of producer price indices (PPIs). It then raises a few points on the calculation of elementary indices and discusses the coverage of activities and products and the recording of prices and what effects the growing globalization may have on these measures. It ends with a section on adjustment for quality changes.

The paper is based mainly on the international PPI Manual
 to which interested readers are referred for further details and explanations. 

1. Different types of PPIs

There are many types and variants of PPIs, which differ according to a number of issues. However, there are two main types of PPIs – supply based output producer price indices, and demand based input producer price indices.

Figure 1. The family of producer price indices
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In general terms a PPI can be described as an index designed to measure the average change in the price of goods and services either as they leave the place of production or as they enter the production process. 

Output PPIs

The total production in terms of goods and services can be divided between the domestic and the foreign market. Hence, output PPIs may be constructed to cover total production, production for the domestic market or production for export. In the latter case, this will be an export price index.

Output PPIs aims to measure the average price change for goods or services produced by business. They should be based on the prices received by the producers. Ideally, the output PPI should cover all goods and services resulting from the production activity, whether sold on the domestic market or exported. Many countries compile both the output PPI for the total production and separate PPIs for production for the domestic market and for exports. EU member countries are required to compile PPIs for both total production and export price indices.

Input PPPs

In the same way producers purchase goods and services from both domestic suppliers and from abroad. Hence input PPIs may be constructed to cover total input of goods and services, input from the domestic market and input from abroad. In the latter case, this will be an import price index.

Input price indices measure the change in the prices of all intermediate inputs used in production by a specified sector of the economy. Input PPIs should be based on the prices actually paid by business in return for goods and services purchased. More countries over the last decades have developed input PPIs, and the increase in international trade has spurred the interest in compiling import price indices. In the EU countries that participate in the common currency union, the euro, are required to compile import price indices.
Output PPIs more common in use 

Output PPIs are the more common in use as they are more appropriate for deflation of national accounts data and serve as an important inflation measure in their own right. 

2. Calculation of elementary indices in the PPI

PPI calculated
 in two stages

PPIs are usually calculated in two stages. In the first stage the elementary aggregate price indices are calculated for groups of relatively homogenous goods and services. In the second stage indices at higher level of aggregation, up to the overall PPI, are calculated by weighting together the elementary indices with their relative volume shares. 

In the absence of available detailed weighting information the elementary aggregates are calculated using one of the three options:

· Carli index: The unweighted arithmetic mean of the price ratios
· Dutot index: The ratio of the unweighted arithmetic mean prices

· Jevons index: The unweighted geometric mean of the price ratios = the ratio of the unweighted geometric mean prices
The advantages and disadvantages of using either of the three index formulas are provided in the PPI Manual. The following points should be noted, however:

· The Jevons index has the best statistical properties, i.e. it satisfies more tests, or axioms, than the two other formulas 

· The Carli and Jevons are independent of the price levels, while Dutot depends on the initial price levels

· The chained Carli index is biased upwards and should not be used.

· The Dutot index should only be used for strictly homogenous elementary aggregates

Direct and 
chained indices

It is up to the statistical office to decide whether to calculate the elementary indices as direct of chained indices. In practice the use of monthly chained indices seems to have some advantage in terms of facilitating product replacements. 

Calculation of weighted elementary indices

If weighting information about the individual products is available this can be exploited by calculating the elementary aggregates using the weights. Thus, the elementary aggregates can be calculated as Laspeyres indices or as geometric Laspeyres indices. Expenditure weights should not be attached to individual price observations in a Dutot Index, since this would conflict with the implicit weighting of the price changes in this index.
Explicit and implicit weighting

If explicit weights are used, the relevant value data has to be obtained, or estimated, from available sources. Note that if the elementary indices are calculated without the use of explicit weights, there will still be an implicit weighting of the price changes determined by the (relative) number of observations of the sampled products. Such “self-weighted” indices require the number of price observations of each product to reflect the relative importance of the products in terms of value.

Unit values only for strictly homogenous products

Following the PPI Manual and the forthcoming XMPI Manual unit values are acceptable only if they represent a strictly homogeneous set of product transactions. Often this is not the case. If average prices are calculated over a large number of transactions with differing quality and/or terms of sale, they are not acceptable in the PPI. Changes in such prices may reflect any changes in the composition of individual products or mix of quality characteristics. Such changes in the heterogeneous mix of transactions lead to what is often referred to as unit-value bias in the measurement of price changes. It is possible, however, to use unit value indices for products where they are known to estimate price indices, and combine these with indices based on surveyed prices.
Setting the level of the elementary aggregates

The selection of the level at which the elementary aggregates are formed is particularly important. The main advantage of setting the level relatively high, for example, at the four-digit industry or product group level, is that the price statistician then has greater discretion to maintain the sample (at the establishment and product level) on a needs basis as market activity changes. New products and establishments can be introduced easily into the sample, and individual weights can be updated on the basis of more recent information. That is, there is greater opportunity to keep the index representative through an ongoing program of sample review.

If the level is set relatively low in the index structure, there is less freedom to maintain the representativeness of the index on an ongoing basis, and there will be a greater dependence on the periodic index review and re-weighting process. In such circumstances, the argument for frequent re-weighting becomes stronger.

2.2 Weighting

Allocation of weights for production that is not priced

In the formation of the elementary aggregate weights it may be appropriate to assign the production values of industry output that is not going to be directly priced in the index to a related industry in order to maintain the correct broad weighting relativities. This may happen because certain output clusters are either too small, or because of practical pricing difficulties. The assumption underlying this practice is that the price movements of the un-priced products are more likely to be similar to those of related products than to those of the aggregate of all the products priced in the index.

Smoothing of weights

Weights aim to be representative of the pattern of transactions expected to prevail during the period for which they are used in the index construction, which depends on the frequency of re-weighting. It may therefore be necessary to adjust some of the values to normalize them and overcome any irregularities in the data for the particular period from which it is being sourced (for example, as a result of a one-off increase in production of a product in response to a temporary increase in demand). Alternatively, the weights may be smoothed by basing them on data from a run of years (say, three years). 

Source data

Potential source data for elementary aggregate weights includes national accounts, industry surveys, economic censuses, input-output tables, and international trade statistics.

2.3 Classification and aggregation

The classification system provides an organizing structure for the PPI. It defines how industries and/or product groups be grouped and the aggregation structure of the index. The PPI should be compiled according to an international, or international comparable, classification. 

Coding

A detailed product or activity code should be assigned to each sampled commodity in order to facilitate the grouping and calculation of individual observations into elementary aggregate indices. Similarly, the elementary aggregates should be appropriately coded to allow further aggregation into higher-level indices.

The classification at the lowest level of aggregation provides a frame by which to organize the sample. In the UK, for example, the sample is based on the six-digit Classification of Products by Activity (CPA) codes. The elementary indices are calculated at this level and then weighted up into ISIC or NACE four-digit, two-digit group, or higher-level totals. The Harmonized Commodity Description and Coding System (HS) is also common in use.

Revised classifications

The revised classifications Rev. 4 and NACE Rev. 2 has been launched in 2008. The 38th UNSC suggested the revised classifications be implemented for statistical business registers in 2010 and implementation in statistical programmes should start in 2011 (national accounts 2015). In the joint UNECE/Eurostat survey on business registers, Moldova has indicated that they plan to adapt NACE Rev.2 for statistical business registers in 2010. The implementation of the revised classifications will be major tasks in many statistical offices in coming years. Also price statistics such as the PPI may be affected; for instance, if the sample is drawn by use of the business register, or new PPI aggregates according to the revised classifications may be needed.
3. The coverage of the PPI
An operational definition of an output PPI requires a decision about the actual coverage of establishments and goods and services; whether the index is meant to cover all production, that is, all economic activities and/or products, or just particular industries and/or product groups.

Coverage of goods – and services 

The PPI should in principle cover all (marketed) goods and services produced and sold by the establishments that are within the scope of the index. In practice, however, the purpose of the index and practical issues, such as the availability of weighting and price data and resource constraints, has to be taken into account when the actual coverage is decided upon

Traditional coverage of industrial activities

In many countries the PPI is limited to the industrial sector including manufacturing, mining and energy supply. Agriculture is often excluded and there are different practices according to inclusion of activities such as mining and public utilities (gas, electric and water supply). Industrial activities represent a good starting point. 

Services becoming more important

However, the share of such activities in national economies is becoming smaller, and services such as transport, communication, medical care, trade, and business services grow in importance. If the primary purpose of the PPI is to serve as an inflation indicator or a deflator for national accounts aggregates, a broad coverage of economic activity is needed.

Services PPIs

With the growing importance of the service sector many countries are progressively developing PPIs for services which may then be incorporated within the larger PPI framework. These developments are discussed among interested statistical agencies in the Voorburg Group. EU member countries are required to compile PPIs for the services producing industries. 
The Methodological Guide for Developing Producer Price Indices for Services is a complement to the PPI Manual, focusing on service-specific aspects in the PPI compilation and providing detailed descriptions of PPI measurement for a series of service industries. The Guide is jointly produced by Eurostat and OECD, and an electronic version is available on both the OECD and Eurostat websites.
Export and import

Export and import price indices are important extensions of domestic producer price indices. Foreign trade price indices are the subject of a separate Export and Import Price Index Manual, to be published later in 2008 or early 2009.
3.1 Non-market activities
Non-market activities usually excluded from the PPI

Most countries have defined non-market activities as falling outside the scope of the PPI, which is then limited to marketed products and services. Non-market activities are, e.g., general government services such as national defense and the value of owner-occupied structures. The decision of whether non-market transactions should be included or excluded should be based on a consideration of the primary objective of the index and on the availability of data sources.

Changes in stocks and imputed rents

For example, for an index that aims to reflect changes in actual market transaction prices, prices of notional transactions such as changes in stocks and imputed dwelling rents have no place – in contrast to the national accounts, where conventions provide for the valuation of certain non-traded goods and services so that no economic activity is omitted. 

The non-observed economy

Similarly, practical decisions need to be made about whether efforts should be expended on trying to capture price changes of goods and services transacted in the non-observed (“hidden”) economy. Issues such as the relative size of the non-observed economy and its accessibility for price measurement should be considered.
 

Capital formation

Other coverage issues include the treatment of capital formation on own account. A decision needs to be made whether these flows are to be included or excluded. If they are to be included, an assessment needs to be made about whether the book entry valuations recorded in the company accounting records are realistic in terms of being contemporary market-based estimates, or are merely notional estimates. If the latter, the preferred approach would be to assign the weight associated with these transfers to the prices obtained from businesses engaging in arms-length trading.

3.2 Globalization 

The economic globalization is characterized by an increase in international trade of goods and services, increasing mobility of human resources and capital, the development of complex ownerships across countries and specialization of supply chains.

The globalization has an impact on a range of national statistics. In 2007 the Working Group on the impact of Globalization on National Accounts (WGGNA) was established by the CES to review the main distortions in the compilation of national accounts and related source statistics, caused by globalisation, and put forward proposals to deal with these distortions to improve the quality of the statistics.
Outsourcing

The globalization coupled with the e-commerce revolution is having a substantial impact on determinations of population coverage. The outsourcings of production are redefining the role of many business enterprises. An enterprise that had been a major manufacturer may now outsource all production to establishments based in other countries. The enterprise may not even provide the material inputs to the production entity because it is more cost-effective to allow the production entity to arrange its own inputs utilizing just-in-time inventory techniques. 

If the fabricated good is repatriated before marketing, this leaves the domestic enterprise as a wholesale trade margin output-generating activity. However, the enterprise is busily engaged in new product development and prototyping, which are main wealth-generating activities in the modern corporation. But the enterprise has its output valued as wholesale margin rather than as manufacturing with a gross sales output valuation.

Goods for processing

Goods for processing is not a new phenomenon but there is evidence that it is growing rapidly. A typical example of goods for processing is show in Figure 2. The goods do not change ownership as they cross the border, but  B will perform some specified processing of the goods and then send them back to A. A will pay B a service fee for this processing.

Figure 2. Goods for processing – the current treatment

The current treatment of these situations in the economic accounts is to record these goods as if they had changed ownership as they cross the border. The full value of the goods is thus entered into the trade data in both directions and corresponding financial flows are recorded. The service provided by the processor is buried in the value of the returning goods.
During the recent international efforts to update the conceptual guidance for the System of National Accounts and the Balance of Payments, it has been decided that the guidance on these types of transactions will be changed to correspond to the ownership principle. Thus, the convention will be to remove these values from the SNA and BOP. Instead the service flow and corresponding payment will be reflected in the accounts (Figure 3).

Figure 3. Goods for processing – new convention in SNA & BOP
Merchanting

Another way of organising production is often referred to as “merchanting” or international trading or international wholesaling. This is the case where an enterprise in country A buys goods in country B but the goods never enter country A but are sold on to country C, as illustrated in Figure 4.
Figure 4. Merchanting

The ownership of these goods moves from B to A and then from A to C. Hence, the proposed BOP and SNA conventions call for the imputation of flows into and out of country A in line with the ownership changes, even if the goods never enter into country A. 
The question is then whether – and how – such production should be included in the scope of the PPI and, if included, how the production should be priced and how prices should be collected? There are no easy or general answers to this, however.
Virtual corporations

A related phenomenon is the establishment of virtual corporations to manufacture a new product with a quite short expected life span. The virtual corporation, which may be established by a consortium of firms, may offer production facilities that can be quickly converted to different manufacturing activities to produce items on a contract basis.

Re-considering the coverage of the PPI

In all cases, the PPI program is challenged to review its concepts of domestic production and manufacturing. The “traditional” coverage of a PPI for the domestic market as production that have taken place on the economic territory of a country may then be questioned. This is particularly the case if a main purpose of the PPI is to deflate national accounts data. 
In summary, the criteria for manufacturing may need to be revised to ensure appropriate weighting of these activities, and the boundary between manufacturing and wholesale trade may need to be reestablished in recognition of this. The relationship and coherence with other statistics, notably the national accounts, should also be considered. 
The speed of changes challenges the survey methods

Finally, the statistical agency can be expected to be challenged by the speed with which these partnerships are formed and dissolved. Traditional surveying methods may be too slow and cumbersome to permit inclusion of short-lived virtual corporation partnerships in the PPI program. New surveying methods may need to be developed in order to ensure coverage of this most dynamic part of the economy.

4. Prices in the PPI

Basic prices

Output PPIs should be based on basic prices, the amount of money received by the producer. The 1993 SNA (paragraph 6.205) defines basic prices as follows:

The basic price is the amount receivable by the producer from the purchaser for a unit of a good or service produced as output minus any tax payable, and plus any subsidy receivable, on that unit as a consequence of its production or sale. It excludes any transport charges invoiced separately by the producer. 
As a rule of thumb, for an output PPI, the pricing point is ex-producer, for example, ex-factory, ex-farm, ex-service provider.

Transaction prices

The prices collected should be actual transaction prices. Transaction prices would not necessarily be “list” or “book” prices because they should reflect any applicable discounts, rebates, surcharges, etc. that may apply to their customers for the sampled transactions. These would include contract prices, where they exist, and spot market prices. 

The time of the recorded price

The prices should be recorded at the time the transaction occurs, not at the time of order, particularly for major durable goods such as airplanes and ships, which have a long production period between order and delivery.

Special care needs to be taken with subsidized prices and intra-company transfer prices. The prices used in the PPI should reflect the revenue received by producers from transactions. Prices for products on which subsidies are received will not reflect the revenue to the producer unless the subsidies are included. Also, intra-company transfer prices may not reflect actual market prices.

4.1 Transfer prices
Transfer prices become more important …

Intra-company transfer prices are of increasing importance as globalization progresses. Intra-company transfer prices are defined as the value assigned on a per unit or per shipment basis to goods shipped from one establishment of an enterprise to another. The ownership of the good does not change hands, so the value assigned to the shipment is not a market price. Where there is a vertically integrated enterprise, these shipments cross industry lines and account for revenue within that product line. Therefore, they are reflective of output-generating activity in the domestic economy.

… and are likely to distort price analysis

One of the primary goals of the PPI is to help determine the magnitude and direction of price movement on both a macro- and microeconomic level. Price movements at earlier stages of processing or within intermediate demand are often of the greatest interest to policymakers concerned with price inflation. For such a use, any index containing non-market prices not paralleling market price movement is of dubious value. Intra-company transfer prices may well distort price analysis of market trends in the domestic economy.

It is generally recognized that the statistical agency must research the basis for setting intra-company transfer prices to determine how closely they proxy market prices. Often, vertically integrated companies establish separate profit maximizing centers and allow the use of market measures to determine the performance of each unit. In such instances, intra-company transfer prices generally meet the test as good market price proxies.

Transfer prices and taxes

Where tax considerations are important in price setting, transfer prices are generally poor proxies. Internationally traded goods might have valuations set to minimize import tariffs and corporate taxes. The statistical agency may decide to exclude such transfer prices from the index when they are judged to be accounting entries with no relation to market prices or values sensitive to taxation. On the other hand, to the extent that such activity is a significant portion of an industry’s output, it is important to get the best proxy prices available because they will be needed to derive the industry PPI for use as a deflator in compiling GDP. 
4.2 The collection of prices

The aim of survey collection techniques is to facilitate the transmission of price data from businesses to the statistical office in a secure and cost-effective manner, while minimizing the administrative burden of the respondent. 

Different collection methods

A range of approaches to PPI data collection is available: postal survey, automated telephone response, personal interview, telephone interview, and Internet data provision. All of these methods rely on good questionnaire design, good respondent relations, and good interviewing techniques. The exact methods chosen by countries for particular industries will depend on the special circumstances applicable to each form of collection in their industry/country.

Cost efficiency

For some products, the prices collected may be estimated transaction prices because the transaction sampled did not have sales during the reference period. In addition, it is generally neither practical nor cost effective to try to collect prices each month or quarter directly from establishments by personal visits. Data can effectively be collected using mail questionnaires, telephone contacts, fax, or through Internet. 

5. Adjusting for quality changes

The importance of adjusting for quality changes

The treatment of quality change is another challenge facing PPI compilers. It presents both conceptual and practical problems for compilers of PPIs. The whole of Chapter 7 of the PPI Manual is devoted to the treatment of quality change, and Chapter 8 addresses the closely related topic of new goods and product substitution. 
Some action has to be undertaken, you cannot “do “nothing

When a new product is introduced to replace a disappearing one, it is necessary to establish a link between the series of past price observations on the old transaction and the subsequent series for the new transaction. The two series of observations may, or may not, overlap in one or more periods. Whether or not there is an overlap, the linking of the two price series requires some estimate of the change in quality between the old product and the product selected to replace it. However difficult it is to estimate the contribution of the changed quality to the change in the observed price, it must be clearly understood that some estimate has to be made either explicitly or implicitly. Even apparently “doing nothing” necessarily implies some kind of adjustment.

The Handbook on price and volume measures in national accounts
 divides possible methods to adjust for quality changes into three groups:

A methods:
most appropriate methods

B methods:
those methods, which can be used in case an A method
cannot be applied

C methods:
those methods, which shall not be used

The handbook describes a range of methods that can be applied: direct comparison, link to show no change, overlapping prices, matched models only, option prices, production costs, expert’s judgment and hedonics.
Unique products 

Unique products such as major equipment projects (for example ships, aircrafts and special purpose machinery), construction and tailored business services (for example IT or management consultancy) pose a special problem for quality adjustments in PPIs.

While a project or a consultancy service may be seen as unique in its entirety it is often possible to break down a project in the components of which it exists. For example a house may seem unique but is made up of a number of combined products and services each of which may be priced. Where it is possible to break down activities in component parts, two methods may be applied:

Model pricing

A model is constructed by combining a series of components that can be priced over time. The model should be representative of the projects produced and sold on the market; it does not have to be a project actually observed on the market.

Model pricing can be applied when the following criteria are met:

· The model should be representative and regularly updated to ensure that it continues to be representative.

· The model should be defined in terms of outputs, not inputs, e.g. “a tiled wall of 20 square metres”, not “a contract of 100 hours of work”

· The prices used for the component parts should be the actual prices charged, taking account of producers’ profit margins and discounts offered to costumers

Specification prices

A real product can be broken down in its key elements or components.  In the successive periods individual projects are examined and the prices of the matched set of components are compared. No ideal, representative model has to be constructed or updated. However, the key elements specified might become less relevant over time for which reason they will need to be updated regularly. The key elements should be specified in terms of outputs rather than inputs.

Input prices

In general, input prices should not be used, as they do not take into account changes in productivity. However, for example charged average hourly wage rates may be used for compiling price indices for certain types of work, e.g. repair or machineries or legal or management or IT consultant services, if productivity can be assessed to be reasonable constant. 

International prices

The use of international price indices is an acceptable (B) method for certain products if they can be considered to be representative of the price development in the country. Examples of such possible products may be raw materials and computers where often international prices or indices can be found on Internet; US compiled hedonic indices for computers may be used as a data source.

Resampling

Resampling is a practical method in which to cope with quality changes and keep the product sample up to date by gradually dropping certain products and introducing new ones. Products may be dropped for two reasons:

· The product is believed by the respondent or the statistical office to be no longer representative. It appears to account for a diminishing share of the total revenue within the product group or industry in question.

· The product may simply disappear from the market altogether. For example, among other reasons, it may have become obsolete due to changing technology, or unfashionable due to changing tastes.

Update sample of establishment and products on ongoing basis 

At the same time, new products or new qualities of existing products appear on the market, and at some point they should be included in the sample. Thus, by resampling the sample of establishment and products is updated on an ongoing basis and kept representative
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� IMF, ILO, UNECE, OECD, Eurostat and the World Bank: Producer Price Index  Manual: Theory and Practice. IMF 2004, USA. The manual is available in English from IMFs website: � HYPERLINK "http://www.imf.org/external/np/sta/tegppi/index.htm" ��http://www.imf.org/external/np/sta/tegppi/index.htm�   


� The publication Non-observed economy in national accounts, UNECE, Geneva 2008, provides an overview of country practices. 
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� Handbook on price and volume measures in national accounts. The European Commission, Eurostat, 2001, Luxembourg. The handbook is available in electronic form from Eurostat’s webpage.
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