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In the last decade, the world economy faces the problem of raising prices that in turn generates new tensions both in the monetary aspect, and in the economic, political, social one. The importance of inflation, understanding its mechanism, the factors that generate, sustain and amplify it, justify the interest of specialists and financial institutions in the study of inflation. 

The consumption price index (CPI) is a measuring tool, which characterizes and provides an estimation of the comprehensive evolution of prices for bought goods and tariffs for services used by the population in satisfying their living needs in a certain period (named current period) to a previous period (base period or reference period). 

Everything that the consumer buys has a price, this price can vary in time. Consumer price indexes have the goal of measuring these changes. The consumption price index is calculated only for the elements that are included in the direct consumption of population, except: the consumption of goods and services from household's own production, expenditures in form of investments and accrual, interests paid on credits, insurance rates, penalties, taxes etc. as well as expenses related to labour remuneration for the agricultural production of individual households.


In the Republic of Moldova the CPI is being elaborated for many years and is calculated similarly with the one applied in the majority of other countries. From 2004 till now the CPI has been thoroughly revised by the NBS in accordance with the recommendations of experts from the International Monetary Fund (IMF) and Statistics Norway.


According to the programme of bilateral collaboration NBS – Statistics Norway (consultancy and namely financial support) in the year 2007 there was elaborated a new complex of programmes for the introduction, sending and processing of primary information of prices for the calculation of the CPI, the algorithm of CPI calculation being simultaneously adjusted in accordance with the advanced practices of other countries, especially:
· applying the geometric mean in the calculation of average consumption prices at the level of product varieties (the most detailed level, about 1260 positions per total) and product groups (the second level – about 300 groups per total),

· using the December month of the previous year as base period,

· implementing the classification of products according to the EU COICOP standard.
The above mentioned soft was put into action from January 1, 2008.

As a result, the timeliness of relevant and reliable statistical data is of major importance in the elaboration of state policies, national programmes and strategies, as well as ensuring the process of their monitoring and evaluation. 
The ways of surveillance of the changes in prices and tariffs on goods and services  


The surveillance and registration of changes in prices and tariffs is performed by the respective Service set up in the framework of the statistical system of the Republic of Moldova by the Governmental Decision of the Republic of Moldova nr. 745 of December 31, 1991 “Concerning the establishment in the framework of the State Department for Statistics and Sociology of the Republic of Moldova of the service surveillance of prices and tariffs in the Republic of Moldova”. The registration of prices and tariffs used by commercial enterprises or service rendering units is performed through a sample survey organised by the National Bureau of Statistics. The collection of data on changes in retail prices and tariffs on representative goods (services) –is performed by the specialized statistical personnel (interviewers – 22 pers.), is performed using some block notes-questionnaires corresponding to the groups of goods and services. At present, the Service of surveillance and registration of price changes uses the method of price collection during several days of the reporting month with a ten-day frequency, resulting nearly 85 thousand prices-quotations per month for which the index is being compiled. The collected information is introduced manually in the new programme used for the calculation of average prices for every assortment from the registration points and sent using the NBS interdepartmental e-mail (sending the information equals with five minutes and is free of charge, meanwhile the information sent till 01.01.2008 was brought personally by the interviewers to Chisinau – annual expenses of more than 45 thousands leis).


In July-August this year the microcomputers type “Palmare” were tested for the registration of prices and tariffs on products – services included in the sample survey. We would like to thank our colleagues from Norway for the consultancy and financial support provided in the acquisition of palmers, which are extremely efficient in the construction of the CPI. The financial savings are incontestable. 


A preliminary condition for price collection is the elaboration of an appropriate sampling framework. This framework must offer a price sample, which could be considered as representing the prices paid by consumers in the whole country. 


The first sampling level is a set of geographic localities from which prices are collected. These localities represent the geographical position of the country and its population. In the process of their selection, the necessity of concentration on localities that report the highest number of transactions of products and services was taken into consideration. The sample of localities – established following the representativeness restrictions depending on the number of inhabitants and the sales volume of goods and services rendering. It comprises 8 localities from the urban area: mun. Chisinau, Baltsi and Cahul, Comrat, Edinet, Orhei, Soroca, Ungheni. These not only represent the localities in which about 60% of country population lives, but they perform a higher proportion of acquisitions of consumption goods and services from the value point of view.


Another aspect in the selection of the sample is the type of trading unit from which goods and services are brought. It is obvious that differences in price levels occur as a result of different enterprises: for example, it is possible that vegetables brought from the market at the shopboard will be cheaper than those from the supermarket. However, the CPI does not measure the difference in price levels, but the trend of price changes in time. It is possible that the trend of price changes with time in percents does not differ so much at the shopboard in the market and at the supermarket, but to ignore the possibility of several different trends implies taking an unjustified risk. Each difference of the trends in time can be omitted if both trading units are not included in the CPI.   

The sample of observing units – comprises shops and services rendering units to the population from the survey centers. The sampling was based upon the necessity of ensuring the representativeness from the point of view of retail sales volume of commodities and services rendering for each group so as to comprise the entire classification of representative products and services. The sample includes 850 units from which about 85% are private property.


The sample of goods and services – includes assortments that have a significant share in population consumption. The classification used is structured by three aggregation levels: groups, posts and assortments in the following way:  
· the group of food products comprises 86 positions with 340 assortments

· the group of nonfood products comprises 132 positions with 626 assortments;

· the services group comprises 68 positions with 202 assortments

The selection of products for which prices are collected is an evolutive process. As was mentioned above, products have to be representative, and not just represent products from the own group, but to represent the most important products on the market. If representative products are selected from the group “citrus plants”, we do not have to select lemons and leave oranges behind, because namely the last ones prevail in this group. Assortments are individualized in the territory using varieties of goods and services. 


Every year, closer to the end of the year a revision of the classification of products is performed. Products that have disappeared from the market (namely nonfood ones), or those that are hard to find, are excluded from the list. They are replaced with other products. Additionally, in the classification are included new products, if they have become important articles in the structure of households’ expenditures.   
     There are some procedures that are applied during the year when the products from the classification disappear from the market. As a rule, a product which is very similar is selected replacing the missing one. If the price for the new product differs significantly from the price of the missing one, the correlation is established in such a way, so that the price difference is not included in the calculation of the CPI. In the case of more technical products, there are undertaken some actions for the new products included in the sample to represent the more popular models among consumers at a given moment, so that the CPI to be in accordance with the current consumption patterns. Prices are always collected as regular prices which are being paid by consumers. That is why, VAT and excises are included. Rebate prices or at discount sales are ignored, because it is considered that they are not representative in terms of general price trends. 


Concerning the number of products that must be included in the sample, different countries have different practices. The principle “the more prices you collect, the more exact will be the index obtained” is not always true. The precision of the index is influenced by many factors. The larger the sample, in case of limited resources, less time will specialists have to concentrate upon some better methods of price collection, not taking into account the problems related to the registration of data, sending and checking them. The collected prices, which are in the sample of all possible prices, are arranged in elementary sums.  The elementary sum can be defined as a set of products to which is associated a weight, but products within this set usually do not have individual weights. In the Republic of Moldova, the elementary sum consists of all products for a product group in one of 8 towns included in the CPI. Actually, weights that are associated to those elementary sums, are national weights at the level of every group from those 300 product groups. 


There are different ways of calculating the price indexes for groups in elementary sums, for which there are no weights. These are frequently applied. The first one is known under the name “arithmetic mean of relative prices”. This method is used for the calculation of a monthly coefficient of prices for every product, and the average value of these coefficients is taken as a group index. To a broader extent, this method is considered as being unacceptable and, as a rule, is not allowed in the EU. In the construction of the CPI we use the method known as “the coefficient of the average geometric price value”. In the case of this method, all prices for a month are brought to the value of the geometric mean and are compared to the average prices of the previous month. This method is considered as being the optimal one, being widely used in the majority of countries and applied by the NBS at the elaboration of the CPI starting with 01.01.2008.


Also, the number of product groups is relevant: if there are exact weights for a large number of groups it is reasonable to use them, however the more groups there are, the more products are needed, that have to be included in these groups. At present, we apply about 300 product groups, on average 3-7 products in each group.  


The seasonal products approach in the CPI is always difficult, because there are few international standards in this field. The difficulty resides in the fact that when the product is out of season, there are no prices that could be collected. As a result, when this product reappears on the market, with it also arises the problem of transition from prices observed in the previous season. The CPI in the Republic of Moldova has a special procedure of overcoming this difficulty related to these products (about 20), the process of determination of the average base price is performed based upon average prices from the season period at variety level, that currently is being revised (to extrapolate the last price registered at the end of the base season, at the level of changes in price indexes for the homogenous product group till the appearance of the new product from the new season). 


Also, there are similar procedures to overcome situations in which certain trading units have closed. Usually, in such cases as these there are made efforts to substitute the closed trading units with similar units by their type from the same area. Always, the goal is to try and maintain the most representative sample in terms of consumers' acquisition patterns. 

The weighting system    
An important aspect in building-up the CPI is to classify the products according to the weights of consumption expenditures performed by the country population. 

A convenient method of understanding the nature of these indexes is to picture a huge shopping basket that contains all kinds of goods and services that are bought by an average household. In the same way in which the prices of various articles from the basket are going to change, the total cost of the basket will also change. Consumption price indexes measure monthly the changes of the total cost of the basket. There are no two households that would spend money exactly the same. The experience of consumption expenditures of every household and even of every individual is different. 


The source of expenditures weights performed by the population for product groups is the Household Budget Survey (HBS), which is a continuous survey. It is enough to state here that the HBS registers in detail the expenditures of 800 households from the R. Moldova each month. During one year more than 6000 households participate in the sample survey (HBS) that represent the country population: 43,3% urban inhabitants and 56,7% from villages. This survey includes social-economic households: farmers – 17,4%, employed in the agricultural sector – 6,4%, employed in the non-agricultural sector – 33,4%, entrepreneurs – 0,5%, pensioners – 32,5% and other social groups – 9,9%. From this sample an estimation of households' total expenditures from the Republic of Moldova is made for about 300 product groups – services during one year.


Because the HBS comprises only particular households from the R. of Moldova, such institutions like penitentiaries, asylums for elderly people and student dormitories, are not included in the weights that are calculated in the HBS. Also, households in which live persons from abroad as temporary residents in the R. of Moldova are excluded. 


For some goods and services offered and partially paid by the state, a payment is settled at the counter, like, for example child care and children education at kindergartens. Namely these payments made effectively by consumers are included in the CPI, but the total economic cost of these goods or services is not included. At the stage of weights' calculation, only the costs incurred by consumers are included. 

In this way, starting with January 2008 in the calculation of the CPI are used weights which resulted from the structure of average expenses made by a household in the year 2007. From these estimations the relative ratio expenses are calculated for every product group (bread from wheat flour, canned fish, vegetal oil, mutton meat, onion, kids coats, services – centralized gas, etc.), and, with some adjustments, these provide us the weights for the product groups and services from the CPI structure. 

For example, it was agreed that canned herring is one of the few representative products from the group, that could be called “canned fish”. We can monitor price change for canned herring and calculate an average price for canned fish in general, but in order to combine these data with data for other groups, we need to have an idea of the relative importance of every group in the total expenses of households. In other words, it is necessary to apply a given weight for each product group. Average price changes within each group will be determined without such weights, which imply that all of them are equally important, but, obviously, this is not true: households from the Republic of Moldova spend ten times more for vegetal oil, than for canned fish.

The classification represents a special product group and, theoretically, any kind of classification can be applied. However, the usual practice is to combine products in a certain way. In this way, all food products are grouped together, and this large group comprises smaller subgroups, like, for example, miller and floury products, meat, meat products and canes, milk and milk products, etc. (Annex nr.4).


HBS applies the COICOP classification (the Classification of Individual Consumption by Destinations) agreed by CEE/EUROSTAT/OECD which ensures the comparability of indexes at European level. The last version of this classification, adopted in July 1999, is structured by 12 detailed divisions in 39 groups and 93 classes of goods and services. 


Starting with January 2008, the CPI uses the same classification and meanwhile, for the CPI a national classification very similar to COICOP is also applied.


To a smaller extent, the CPI does not represent the consumption expenditures from the country in the volume of 100%. In this aspect, the Republic of Moldova does not represent an exception from many other countries.

The ways of calculation of the Consumer Price Index   
The CPI can be defined as the average measure of price changes for products and services bought for consumption by the majority of households from the Republic of Moldova. 


The CPI is calculated as an index of Laspeyres type with a fixed basis. Starting with January 2008, the calculation of monthly indices with fixed basis is performed with the average prices of December 2007 and weights from the same year determined based upon the average expenses from the Household Budget Survey.


The main formula of calculation of the Laspeyres type index is:
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= the aggregated index of the current month (I) from the year 2008 to the reference period; 
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 EMBED Equation.3  [image: image4.wmf]= indexes of the current month to the average base period by aggregation levels; 
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 weights related to the aggregation levels (the relative importance of expenditures per household for the year 2007).

The calculation of monthly indexes with fixed basis implies the following stages:

the calculation of average prices:

1. The geometric mean (GM) of prices in every town for each commodity in the current decade

The formula:

(MG1 yearU, monthW, decadeX, townY, commodity Z) = (Price shop1 * Price shop2 * … * Price shopN) ^ 1/Nshop;

Example:

	Year
	Month
	Decade
	Town

code
	Shop Code
	Commodity code
	Interviewer code
	Price

	2007
	11
	3
	01
	01
	123456/78
	01
	50,25

	2007
	11
	3
	01
	02
	123456/78
	01
	50,10

	2007
	11
	3
	01
	03
	123456/78
	02
	51,00

	2007
	11
	3
	01
	04
	123456/78
	04
	50,30


(50,25 * 50,10 * 51,00 * 50,30) ^ 1/4 = 6458206,8825 ^ 0,25 = 50,41

	Year
	Month
	Decade
	Town code
	Commodity code
	Average price

	2007
	11
	3
	01
	123456/78
	50,41


2. Geometric mean of prices in the country for every commodity in the current decade 
Formula:

(MG2 yearU, monthW, decadeX, commodityZ) = (MG1 yearU, monthW, decadeX, town1, commodityZ *

* MG1 yearU, monthW, decadeX, town2, commodityZ * … *

* MG1 yearU, monthW, decadeX, townN, commodityZ) ^ 1/N;

Example:

	Year
	Month
	Decade
	Town code
	Commodity code
	Average price

	2007
	11
	3
	01
	123456/78
	49,31

	2007
	11
	3
	02
	123456/78
	50,10

	2007
	11
	3
	03
	123456/78
	51,41


(49,31 * 50,10 * 50,43) ^ 1/3 = 124583,83533^1/3 = 49,94

	Year
	Month
	Decade
	Commodity code
	Average price

	2007
	11
	3
	123456/78
	49,94


3. Geometric mean of prices in the country for every commodity in the  current month
Formula:

(MG3 yearU, monthW, commodity Z)  =  (MG2 yearU, monthW, decade1, commodityZ * 

* MG2 yearU, monthW, decade2, commodityZ * 

* MG2 yearU, monthW, decade3, commodityZ) ^ 1/3;

Example:

	Year
	Month
	Decade
	Commodity code
	Average price

	2007
	11
	1
	123456/78
	49,31

	2007
	11
	2
	123456/78
	50,10

	2007
	11
	3
	123456/78
	51,41


(49,31 * 50,10 * 50,43) ^ 1/3 = 124583,83533^1/3 = 49,94

	Year
	Month
	Commodity code
	Average price

	2007
	11
	123456/78
	49,94


4. Geometric mean of prices in the country for each product group in the current month 
Formula:

(MG4 yearlU, monthW, groupT)  =  (MG3 anulU, lunaW, marfa1 *
* MG3 yearU, monthW, commodity2 * … *

* MG3 yearU, monthW, commodityN)^1/Nmr;

Example:

	Year
	Month
	Commodity code
	Average price

	2007
	11
	123456/78
	49,94

	2007
	11
	123456/79
	49,10

	2007
	11
	123456/80
	48,43

	2007
	11
	123456/81
	48,95

	2007
	11
	123456/82
	47,69


(49,94 * 49,10 * 48,43 * 48,95 * 47,69)^1/5 = 278789472,25143124^0,2 = 48,87

	Year
	Month
	Group code
	Average price

	2007
	11
	123456/00
	48,87


Calculation of the Consumption Price Indices
The CPI is generated in stages, the obtained indexes at each stage being weighted together so as to obtain higher level indices.

1. Calculation of price indexes at variety level 
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 = average of the base period of variety prices i from December 2007. 

Formula:

ivi = 100*(MG4 yearU, monthW, groupT) / (MG4 yearU, monthW-1, groupT);

Example:

	Year
	   Month
	Group code
	Average price

	2007
	10
	123456/00
	48,20

	2007
	11
	123456/00
	48,87


100*(48,87)/(48,20) = 100*1,0139 = 101,39;

	Year
	Month
	Group code
	Ivi

	2007
	11
	123456/00
	101,39


2. Calculation of aggregated indexes at the level of expenditures,   as weighted arithmetic mean of price indices related to assortments that form these expenditures, using the formula:  
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= sum of assortments' weights from the post of expenditures for which were registered prices in the current month.  
Example:

	Year
	Month
	Group code
	ivi

	2007
	11
	112233/00
	1,095

	2007
	11
	112234/00
	1,056

	2007
	11
	112235/00
	-

	2007
	11
	112236/00
	1,053


	Year
	Group code
	wSi

	2007
	112233/00
	0,0090

	2007
	112234/00
	0,0140

	2007
	112235/00
	0,0210

	  2007
	112236/00
	0,0110


(1,095*0,009 + 1,056*0,014 + 1,053*0,011) / (0,009 + 0,014 + 0,011) =

(0,0099 + 0,0148 + 0,0116) / (0,009 + 0,014 + 0,011) = 0,0363 / 0,0340 = 1,068;

	Year
	Month
	Group code
	IPi

	2007
	11
	112200/00
	1,068


3. Calculation of indexes at the level of commodity group: food products, nonfood products and services as weighted arithmetic mean of indexes from expenditures included in the group, so that:  
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 - consumption price index at the group level in the current month  (l) to the average of the December month 2007;  
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 - price index at the level of the current month  at the post level in the current month (l) to the average of the December month 2007; 
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- weight of the goods and services group.

Example:

	Year
	Month
	Group code
	IPi

	2007
	11
	112200/00
	1,068

	2007
	11
	112300/00
	1,371


	Year
	Group code
	wPi

	2007
	112200/00
	0,1030

	2007
	112200/00
	0,1075


(1,068*0,1030 + 1,371*0,1075) / (0,1030 + 0,1075) =

= (0,1100 + 0,1474) / (0,1030 + 0,1075) = 0,2574 / 0,2105 = 1,223;

	Year
	Month
	Group code
	ICi

	2007
	11
	112000/00
	1,223


4. Calculation of the general index of consumption prices as weighted arithmetic mean of indexes by group level:   
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Example:

	Year
	Month
	Group code
	ICi

	2007
	11
	112000/00
	1,223

	2007
	11
	113000/00
	1,371

	2007
	11
	114000/00
	-

	2007
	11
	115000/00
	1,076


	Year
	Group code
	wCi

	2007
	112000/00
	0,2105

	2007
	113000/00
	0,2595

	2007
	114000/00
	0,1500

	2007
	115000/00
	0,0920


(1,223*0,2105 + 1,371*0,2595 + 1,076*0,0920) / (0,2105 + 0,2595 + 0,0920) =

(0,2574 + 0,3558 + 0,0989) / (0,2105 + 0,2595 + 0,0920) = 0,7121 / 0,5620 = 1,267;

	Year
	Month
	Group code
	CPI

	2007
	11
	110000/00
	1,267


5. Calculation of indexes of the current month to the previous month is performed as a ratio of indexes with fixed basis, for all aggregation levels, according to the aggregation formula:  
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Example:

	Year
	Month
	Group code
	Il

	2007
	11
	110000/00
	1,267

	2007
	11
	112000/00
	1,223

	2007
	11
	112200/00
	1,068

	2007
	11
	112233/00
	1,095

	2007
	11
	112234/00
	1,056

	2007
	11
	112235/00
	-

	2007
	11
	112236/00
	1,053

	Year
	Month
	Group code
	Il-1

	2007
	10
	110000/00
	1,259

	2007
	10
	112000/00
	1,218

	2007
	10
	112200/00
	1,043

	2007
	10
	112233/00
	1,077

	2007
	10
	112234/00
	1,061

	2007
	10
	112235/00
	1,014

	2007
	10
	112236/00
	1,031


	Year
	Month
	Group code
	Il/l-1

	2007
	11
	110000/00
	1,006

	2007
	11
	112000/00
	1,004

	2007
	11
	112200/00
	1,024

	2007
	11
	112233/00
	1,017

	2007
	11
	112234/00
	0,995

	2007
	11
	112235/00
	-

	2007
	11
	112236/00
	1,021


The monthly inflation rate represents the increase in consumption prices during one month, to the previous month.

Monthly average inflation rate expresses the average monthly price increase. It is calculated as a geometric mean of monthly indices of consumption prices with chain basis from which is deducted the comparison basis that equals to 100.

Annual average inflation rate represents the average increase in consumption prices in one year to the previous year.   


This rate is calculated as a ratio, in percents, between the average price index in one year and those of the previous year, from which is deducted 100. Respectively, average price indices from those two years are determined as the simple arithmetic mean of monthly indices from each year, calculated compared to the same basis.


Annual inflation rate represents the increase in consumption prices in one month from the current year, to the same month of the previous year.


It is calculated as a ratio expressed in percents, between the price index from a month of the current year and the index from the corresponding month of the previous year, calculated to the same basis, from which is deducted 100.


The inflation rate at the end of the year represents the increase in consumption prices in December month of one year to the same month of the previous year. 

The rate is calculated based on the product of monthly indices with chain basis to 100. From this product expressed in percents, is deducted 100.   
The conformation to international standards

In the respective document we have repeatedly referred to various fields, in which the CPI is in accordance with the international standards. There are two sets of standards that, as a rule, do not contravene one another. 
These are:

The CPI International Manual, published by the ILO (2003);

The EU Regulations concerning the Harmonized Consumption Price Index (HCPI).

In the last years and indubitably, nowadays and in the future years, the CPI in the Republic of Moldova is and will be subjected to changes in the methodological aspect, which will bring it closer to the international standards. 
The CPI is firstly published around the 10-th date of the month that follows after the month for which the index is calculated using flash information. The CPI is published monthly in more detail on NBS webpage until the 20-th after the report.
Specialized statistical compilations are prepared and published annually “Prices in the Republic of Moldova”, “Moldova in figures” and other. 
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