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1. Introduction

In this paper we discuss the problems of official statistics in measuring price and volume changes over time in Croatia as a transition country. We review the most recent developments in the area of index numbers. The national account series comprise data from economic surveys which are expressed in terms of prices of the period for which they are collected. Changes of the national account series, like the GDP or GNI, are the result of price changes and volume changes. The importance of these series is to show how economy is growing or contracting. Economic growth could best be analysed with constant price series adjusted for price effects.

The problems arise when we put into a question the quality of index numbers, particularly price indices. When discussing the quality of index numbers the main concern is quality treatment, outlet substitution, treatment of seasonal goods and the question if the list of items whose prices are to be measured is representative. If not properly calculated, the price indices could be biased with the great impact on GDP and other series expressed in fixed prices. In most cases an accurate estimation of bias is very difficult.

Statistical offices in transition countries are often poorely funded to grasp with the problem of quality change, i.e. employing hedonic indices. Also, in transition countries the change of the structure in consumption is much faster then in developed countries, so Laspeyres index, which is widely used, could be biased. The share of "grey" economy and black market is higher than in developed coutries, so official statistics could not cover all changes. 

2. Construction of index numbers

Official statistics in most countries use mainly two types of index numbers: Laspeyres and Paasche indices. Consumer price indices are calculated for different groups of households with similar expenditure patterns. Each of these categories of households will consume different amounts or types of goods and services, so the weight of categories of expenditures like food or clothing will be different for the different households. In periods of hyperinflation it should be necessary to compile the CPI weekly. Some countries change the base period annually while others change the base period every five years, some after more than five years.

Laspeyres index measures the change in cost of purchasing the same basket of goods and services in the current period as we purchased in a specified base period. The prices are weigthed by quantities in the base period:
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represents the share of the value of product t in the total output of goods and services in period 0.

The other popular index is Paasche index:
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represents the share of the value of product t in the total output of goods and services in period 1. It is clear that Paache index could be obtained in two alternative ways, either as the ratio of two value aggregates or as a weighted average of the price relatives, the average beeing a harmonic average that uses revenue shares of the latter period t as weights. However, it follows from (2.2) that the Paasche index can also be expressed as a weighted arithmetic average of the price relatives using hybrid expenditure weights in which the quantities of t are valued at the prices of 0.

Most statistical agencies prefer Laspeyres index. A time series of monthly Laspeyres CPI benefits from requiring only a single set of quantities (or revenues), those of period 0, so that only the prices have to be collected on a regular monthly basis. A time series of Paasche CPI on the other hand requires data on both prices and quantities (or revenues) in each succesive period. In real life, expenditure patterns change from period to period as new commodities become available and as consumer tastes change. Changes also occur in response to price increases as buyers attempt to minimise total outlays, while attempting to maintain the same standard of living by purchasing goods and services that are now relatively less expensive than those purchased in the base period. When this occurs, commodities whose prices have risen more than the average will tend to have weights in the current period that a smaller than that in the base period, and therefore will have relatively less weight in a Paasche index than in a Laspeyres index. 

Thus, it is much less costly, and time consuming, to calculate a time series of Laspeyres indices than a time series of Paasche indices. A monthly Laspeyres indices could be published as soon as the price information has been collected and processed, as the base period weigths are allready available. Usually, the time taken to process current expenditure data and to derive revised weights precludes the preparation of a timely Paasche index. This means that a Paasche index will tend to produce a lower estimate of inflation than a Laspeyres index when prices are increasing and a higher estimate when prices are decreasing. The greater the length of time between the two periods being compared, the more opportunity there is for differential price and quantity movements and hence differencies between two indexes.   

Among various price indices produced by Croatian Bureau of Statistics there were two different price indices belonging to the same family of price indices used for measuring inflation - retail price index and cost of living index. Retail price index is used for measuring price changes in retail trade, while the cost-of-living index is used for measuring the changes in prices of goods and services for personal comsumption. Both indices closely resemble the CPI in their main characteristics, but the methodology for the production of either of them is not entirely comparable to the standard methodology for the production of the consumer price index or the harmonised consumer price index (HICP). Given that the harmonisation of the Croatian statistical system with the statistical systems of the EU is becoming a necessity, Croatian Bureau of Statistics switched to CPI from January 2004, so historic time series could not be obtained for the period preceeding.

In official statistics price indices have always played a more prominent role than quantity index, but we will mention one of them which is very important for the national economy, i.e. production index.
The formula for an index of production is a standard Laspeyres volume index:
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(2.3)

  where α = material prices, δ = material quantities and j = materials used as input.

The production index is  an important business cycle indicator which shows the monthly activity of the industrial sector, which is the one of the most volatile components of the economy. It also records the evolution of production over longer periods of time, and it also  should show the evolution of value added at factor cost, at constant prices. The index of production (net output at constant prices) should take account of: variations in type and quality of the commodities and of the input materials, changes in stocks of finished goods nad work in progress, changes in technical input-output relations (processing techniques) and services such as the assembling of production units, mounting, installations, repairs, planning, engineering, creation of software. In practice, the ideal production index can be only approximated using either input data (consumption of typical raw materials, energy or labour) or output data (production quantities, deflated production values or deflated sales values).
3. Sources of bias in price indices

The weakness of consumer price indices comes from its conception, i.e. the fixed basket becomes less and less representative over time as consumers respond to price changes and new choices. The upward bias could be estimated to 1 percentage point, which is partially due to improper handling of new products and problems in adjusting for quality change in existing products. The upward bias could create an annual increase in indexed benefits, like pensions, and a real tax cut. 

Among the biggest problems are quality adjustment and item substitution. Item sustitution may be due to changes in fashio, tastes, income and technology. Also, consumers tend to change outlets where they purchase products. Upward outlet substitution bias occurs when consumers swich from higher to lower priced outlets, which is not recognised by compilers. As the time is passing, people switch to cheaper goods which implies that a fixed Laspeyres index overestimates price changes. The extent of substitution bias could be obtained from the difference between the Fisher „ideal“ index and the Laspeyres index. Over more than two periods, theory suggests that a chained Laspeyres index will be lower than fixed base Laspeyres index but higher than the Fisher „ideal“ index.

The chain index requires more data because the weights are updated annually. The disadvantage of the chain index is the bouncing effect, which id due to the one-year lag between price and quantity used for weigths. In table 1. the change of weights is substantial for Croatian case.

Table 1. The structure of personal consumption in Croatia and EU

	Items of personal consumption
	1998
	1999
	2000
	2001
	2002
	2003
	EU 2001

	Food and non-alcoholic beverages

Alcoholic baverges and tobacco

Clothing and footwear

Housing and energy consumption

Furnishing, household equipment and routine maintenance

Health

Transport

Communication

Recreation and culture

Education

Hotels and restaurants

Other goods and services
	38,17

4,61

6,27

10,81

6,31

1,67

13,42

1,88

5,13

0,61

3,05

8,07
	37,85

4,56

7,47

13,28

5,88

1,83

10,98

2,12

5,72

0,70

2,73

6,88
	32,15

3,89

10,08

13,33

4,91

2,09

12,20

2,76

6,71

0,73

3,68

7,47
	33,67

4,07

9,13

13,39

5,64

2,01

11,49

3,48

5,85

0,83

2,98

7,46
	32,15

3,98

8,86

13,71

5,52

2,23

11,07

4,81

6,42

0,68

3,16

7,41
	32,60

4,19

8,33

13,78

5,37

2,11

11,45

4,97

6,18

0,67

2,76

7,59
	11,4

4,8

6,7

11,2

7,8

2,5

15,2

2,5

15,9

1,2

14,4

6,4


The item Other goods and services include: personal care, personal effects, social protection, insurance, financial services and other services.

The treatment of price reductions could cause the bias too. The basic principle could be that where price reductions are available to all potential customers, without special conditions attached, they should be included in the CPI. Normal sales should not be recorded. End-of-line sales' prices should be excluded as the products on sale will not be generally available and might be od a lower quality. This is a great problem for Croatian official statistics, since the sales ar not regulated as it is in Western Europe. 

The problems also arise with seasonal items. Seasonal items could be treated in two ways during non-priced periods: the price of goods is imputed by carrying forward the last observed price until the item becomes available again, or impute the price change of the expenditure group. 

Over time, new goods and services will appear. These may be different from what is currently produced. An index hat does not adequately allow for the effect on prices of new goods may be biased. Introducing new goods into an index is problematic. First, there will be no data on weights. Second, there is no base-period to compare the new price with. Even if the new good is linked into the index, there is no (reservation) price in the period preceding its introduction to compare with its price on introduction. Including the new good on rebasing will miss the price changes in the product's initial period of introduction, and it is in such periods that the unusual price changes are expected if the new good delivers something better for a given or lower price. Similar considerations apply to new establishment. New-goods and new-establishment bias is assumed to overstate price changes, on average.

The need to include new establishments in the sample is very important. Products produced by new establishments may not only have different (usually lower) prices, arguing for their inclusion in sample, but gain increasing acceptance as purchasing substitute goods from new establishments for goods from old establishment. Their exclusion my overstate price changes. When establishment in the sample closes, an opportunity exists to replace it with the new establishment, thus militating against sample bias. However, the quality of not only the item beeing replaced, but also the level of service, geographical convenience, and any other factors surrounding the terms of sale, must be considered in any price comparison to ensure that the pricing is for consistently defined price basis.   

Quality adjustments could be treated in different ways, but generally it is a difficult task for official statistics, because each quality requires individual attention. When a new product replaces and old one, statistical agencies should collect the data regarding the quality change using hedonic indices. Sample item substitution and quality adjustment account for most price increases. Price observations involving replacement items account usually less than five percent, but they account for a great majority of the annual index change. Performing quality adjustment statisticians identify the proportion of the upward increase in prices that is the result of change in quality, so reducing the upward bias of the indices that are Laspeyres based. 

A number of coutries are using hedonic regression to adjust for quality, and even the data from electronic scanners in supermarkets can be used it this type of regression. Hedonic regression modelling is a tool that allows a researcher to isolate the most important price-determining of these goods. Hedonic functions are required for two purposes with regard to a quality adjustment. The first is when an item is no longer produced and the replacement item, whose price is used to continue the series, is of different quality from the original price basis. The differences in quality can be established in terms of different values of a subset of the k price-determining variables. The coefficients from the hedonic regressions, as estimates of monetary value of additional units of each quality component k, can be used to adjust the price of the old item, so that it is comparable with the price of new, so that, again, like is compared with like. A second use of hedonic indices is for estimating hedonic indices. These are suitable when the pace and scale of replacements of items is substantial and an extensive use of patching might lead to extensive errors if there were some error or bias in the quality adjustment process and lead to sampling from a biased replacement universe. 
Sample of consumer-durable goods is often replaced during the year, and some products are replaced several times a year, which undermines fixed-basket conception of CPI. 

Producer price indiced (PPI) poses another problems. PPI measure price change from the perspective of the seller, where as CPI measures price change from the perspective of the cosumer. Producers' and consumers' prices may differ due to government subsidies, sales and excise taxes and distribution costs. Sometimes quality adjustment is carried out using the „overlap“ method when the old and new items are on sale in the same time in the same time period.

Very sophisticated products are not easy to handle. Computers and semiconductors give problems because quality improvements are often larger than price increases. Quality adjustment is done using a hedonic model that decomposes the price of personal computers into implicit prices for each important feature and component of the computer. In regresssions for the desktop, the explanatory variables are chip type, chip speed, amount of system memory, video memory, hard drive capacity, sound system, monitor type and size, type of operating software, type of office suite software, Local Area Network (LAN) ready and manufacture group.

4. Consequences of overstatement or understatement of price indices

Upward or downdward bias in CPI could adversely affect government expenditure, receipts, the wellfare of citizens who get pensions and social security benefits  that are indexed to CPI. The main effect could be wrong estimation of the GDP growth, because of biased deflators. This could also lead to poor policy government and monetary authorities. It could also affect private companies beacuse of escalation clauses in their contracts. 

Judging Croatian practice and above mentioned possible sources of bias, we conlcude that CPI and PPI are overestimated, thus resulting in underestimation on Croatian GDP and volume of industrial production.
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