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Computation of National Annual Average Prices1 

1. Introduction 

In the International Comparison Program (ICP), price deflators, specifically purchasing power parities 

(PPPs), are calculated based on the national annual average prices of a set of pre-designated products 

and services. In the case of the Household Final Consumption surveys where prices are collected on a 

quarterly basis, annual prices for the reference year are computed by taking the arithmetic means of 

quarterly-collected prices. Also, national prices are derived from averaging prices collected from 

multiple locations within a country. It is important to note that price sets are (1) first nationalized every 

quarter and then (2) annualized, and not the other way round. In case where annual prices are 

computed first before being nationalized, it will yield different results if regional weights vary quarter by 

quarter. In reality, it is not always the case that all four quarter prices are available from every selected 

location. Sometimes data may be partially available depending on the regional and product-specific 

situations. 

However not all surveys follow the same frequency of data collection. For some surveys such as 

compensation of employees, construction or education, prices are collected once a year. Thus, they 

provide annual average prices. If education surveys are conducted in multiples locations of a country or 

data on compensation of government employees have been collected for both central and local 

government, it is important to annualize them first before nationalizing, which differs from the 

guidelines for household consumption surveys. Sometimes mid-year prices are regarded as annual 

prices in the case of machinery and equipment, and construction surveys.  

As the Household Final Consumption surveys serve as  the main survey of the ICP data collection, this 

chapter will mainly focus on these surveys with quarterly price collection, explaining basics of computing 

national annual average prices as well as special cases for dealing with missing data points.  

2. Computation of National Annual Averages 

2.1. Computation of national averages 

The National Coordinators are encouraged to conduct price collection in multiple locations within a 

country so that the outcomes will be representative national average prices. If conducted as 

recommended, outlets will be evenly selected from both urban and rural areas. In most countries, urban 

areas are generally more populous than rural areas and a good portion of population might be 

concentrated in few numbers of cities. In such case, where prices are collected in multiple locations with 

different population distributions, the question arises on how to take this inequality in population 

density into account. 

                                                           
1
 This chapter is prepared by Nada Hamadeh and Min Ji Lee, based on material drafted by Yuri Dikhanov and Nada 

Hamadeh in the 2005 ICP. 



 
 

4 
 

2.1.1. Without geographical weights 

For practical reasons, it is easier to treat every location equally, i.e. giving an even weight     to every 

location, if price collection takes place in n locations. Difficulties arise in assigning weights to various 

locations as these weights will differ by product or a group of products, and information at the detailed 

level may not necessarily be available. The method applied in the 2005 round involved taking simple 

arithmetic averages of prices from all locations. This may not accurately reflect reality, but we can still 

assume that weights are implicitly taken into consideration. Given higher density of population it is 

probable that there will be more outlets to be priced in populous areas and higher level of sales come 

out from these areas. Countries were recommended to design their survey in a self-weighted way, 

ensuring that a larger number of outlets are included from populous regions, thus yielding larger 

number of price quotations with a bigger impact on the overall average prices. 

2.1.2. With geographical weights 

If weights by regions within a country are readily available, it is recommended since the 2005 round that 

the hierarchical weighting system be used in the ICP, meaning that at any level, the total consists of its 

components. By that we need a breakdown of a country into different regions based on population, 

sales volume, expenditures, etc.   

 

Consider a country case with a breakdown into two regions A and B, assuming the most detailed level of 

obtainable information is urban/rural data within a region. Then the hierarchical weighting scheme 

starts from the top level: for example, if Region A has a total weight of 70 (Ex: 70% of expenditures or 

sales), and Urban and Rural are in the proportions of 3 to 2 for that region, then Region A – Urban has a 

weight of 3/(3+2)*70=42, and so on. Then the rightmost column for below table, i.e. the lowest level 

information, will be taken into calculation as weights of each location. Note that the national 

coordinators should provide the weights for the lowest level where they can be reliably obtained. If 

weights are provided as sales volumes or other figures that do not sum up to 100, weights can be 

normalized accordingly.  

Total 100  

Region A 70 
Urban 42 

Rural  28 

Region B 30  
Urban 20 

Rural  10 
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Each product/item can have distinct weights associated with it.  Weights, ideally, should reflect 

quantities of the product sold. So if, for product 1, Urban areas of Region A are responsible for 42% of 

total sales, this will be the weight used in determining average prices.  At the same time, product 2 

might have a different weight for that particular area. However, in many cases, it will be difficult to find 

such detailed breakdowns and some simplified procedures will need to be put in place. For example, if it 

is known that Urban areas of Region A are responsible for 40% of national food (or personal 

consumption expenditures), and there is no detailed data on individual products in existence, the 40% 

share for Urban areas of Region A can be used for all products comprising national food (or personal 

consumption) expenditures.  

          
                    
 
   

          
 
   

 

2.1.3. Varying quarterly weights 

As a survey for the same group products is conducted once in a quarter for four times in the reference 

year, seasonal items in the ICP surveys such as fruits and vegetables may have different consumption 

patterns by region and by quarter. In such a case, weights will be derived in a similar manner as the 

previous case but for every quarter. The data requirements will be more extensive in this case. All 

regional and urban/rural breakdowns will need to be replicated for each quarter. As the National 

Coordinators will be assigning different weights for each quarter, national annual average prices will be 

calculated based on the simple weighting method covering all quarters and all regions. See 3.6 Annual 

weighted average based on variable quarterly weights for a numerical example. 

                 
                                        
       
       

                    
       
       

 

2.2. Computation of annual averages 

Once all prices have been validated, annual average prices will be computed based on cleaned data sets 

of quarterly prices. Note that this annual averaging has to correspond to the reference year. If price 

collection has taken place in a year other than the reference year, necessary adjustments have to be 

made. Similarly, if average prices for some quarters are missing, adjustments need to be made. As 

mentioned above, the ideal case is where we have all four quarter average prices. In such a case, a 

simple arithmetic average can be computed. Consider below example where a country collected prices 

for four products (1, 2, 3 and 4) and nationalized quarterly prices:  

 

Quarterly National Average Prices 
Matrix 

Annual 
Av. 

Price Q1 Q2 Q3 Q4 

Product 1 7.22 7.25 7.21 7.23 7.23 

Product 2 7.22 7.2 7.23 7.2 7.21 

Product 3 7.22 7.25 7.25 7.23 7.24 

Product 4 7.2 7.2 7.2 7.2 7.2 
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However, it is likely that countries may not have priced all four quarters, for example, due to 

socioeconomic reasons. If some quarter price information is missing, there is a need to use CPI indices to 

impute missing data points, provided that the national coordinators are able to provide sound CPI data. 

Below example illustrates the case of a country where quarterly average prices are partially missing. 

 

CPI Matrix 
Quarterly National Average Prices 

Matrix 
Annual 

Av. 
Price Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Product 1 102.3 103.5 103.4 103.3 7.17 7.25 7.21 7.23 7.22 

Product 2 102.3 103.5 103.4 103.3 7.12 7.2 7.23 7.2 7.19 

Product 3 102.3 103.5 103.4 103.3 7.12 7.2 7.25 7.23 7.20 

Product 4 102.3 103.5 103.4 103.3 7.12 7.2 7.19 7.19 7.17 

Note that the 1st quarter average price is missing from the original price collection. This missing average 

price is imputed using CPI indices from the next available quarter. If the 2nd quarter price is also missing, 

then we can take the 3rd quarter data for imputation and so on. In this case, 1st quarter average price 

can be computed as 7.17 = 7.25*(102.3/103.5). For Product 4, three quarter average prices are 

computed using one data point and relevant CPI indices. 

Similar approach can be applied when countries conduct price collection in periods before or after the 

reference year. This may arise when few countries or regions lag behind in price collection due to 

administrative or preparatory difficulties, or when regional agencies agree with countries on survey 

cycles where only a portion of the surveys take place in the reference year.  

2.3. Averaging Method 

In mathematics, various methods exist for calculations of averages; among which the most common 

methods are Arithmetic Mean, Geometric Mean, and Harmonic Mean. In previous ICP rounds as well as 

the 2011 round, average prices can be computed using any of these three methods. 

To illustrate, suppose we have n quotations for a product. The average prices can be computed as 

follows: 

                
 

 
   
 

   
 

                    
 

   

 

 

              
 

 
 
   
 
   

 

Although the National Coordinators have the discretion to choose which method they will be adopting, 

the recommended method for the ICP 2011 round is the arithmetic mean for its simplicity and to ensure 

consistency across countries and regions. 
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3. Special Cases - Numerical Examples 

The computation of national annual averages without geographical weights can be considered as the 

simplified case where equal weights are assigned to each region/area. The numerical examples 

introduced in this section will highlight special cases and will mainly deal with the regional weighting 

cases for a single quarter. 

3.1. All weights and all average prices provided 

Items 

Regional Quarter Prices Matrix Weights Matrix National 
Average Locations Locations 

  A B C D A B C D   

Product 1 99.01 51.30 99.00 78.42 213.00 342.00 678.00 88.00 85.28 

Product 2 50.74 88.60 67.94 77.30 213.00 342.00 678.00 88.00 71.14 

Product 3 8.88 33.13 79.98 57.55 213.00 342.00 678.00 88.00 54.89 

Product 4 30.66 31.33 57.12 97.40 213.00 342.00 678.00 88.00 48.86 

Product 5 92.96 45.84 92.04 89.98 213.00 342.00 678.00 88.00 80.09 

In this simple case, all the weights at the regional level are available and thus average prices are 

computed using the Arithmetic Mean. Thus the national average price for Product 1, for instance, is: 

                                  

              
       

 

3.2. All weights missing 

Items 

Regional Quarter Prices Matrix Weights Matrix National 
Average Locations Locations 

  A B C D A B C D   

Product 1 99.01 51.30 99.00 78.42 0.00 0.00 0.00 0.00 81.93 

Product 2 50.74 88.60 67.94 77.30 0.00 0.00 0.00 0.00 71.15 

Product 3 8.88 33.13 79.98 57.55 0.00 0.00 0.00 0.00 44.88 

Product 4 30.66 31.33 57.12 97.40 0.00 0.00 0.00 0.00 54.13 

Product 5 92.96 45.84 92.04 89.98 0.00 0.00 0.00 0.00 80.21 

For some groups of products, weights may not be available at that particular hierarchical level at all. The 

National Coordinators can simply proceed and use unweighted averages or apply weights from higher 

groups (such as food for example).  
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3.3. Weights completely missing for one or more products 

Items 

Regional Quarter Prices Matrix Weights Matrix National 
Average Locations Locations 

  A B C D A B C D   

Product 1 99.01 51.30 99.00 78.42 0.00 0.00 0.00 0.00 81.93 

Product 2 50.74 88.60 67.94 77.30 213.00 342.00 678.00 88.00 71.14 

Product 3 8.88 33.13 79.98 57.55 213.00 342.00 678.00 88.00 54.89 

Product 4 30.66 31.33 57.12 97.40 0.00 0.00 0.00 0.00 54.13 

Product 5 92.96 45.84 92.04 89.98 213.00 342.00 678.00 88.00 80.09 

In the example illustrated above, weights are missing completely for Product 1 and Product 4, but are 

available for the remaining products. The National Coordinators may chose to use unweighted averages 

for those products only (Product 1 and Product 4). Alternatively, based on experts’ opinions, the 

National Coordinators can borrow weights from a similar product or a group of similar products. 

Weighted averages will be calculated for the remaining products (Product 2, Product 3, and Product 5).  

3.4. Weights partially missing for one or more products 

Items 

Regional Quarter Prices Matrix Weights Matrix National 
Average Locations Locations 

  A B C D A B C D   

Product 1 99.01 51.30 99.00 78.42 0.00 0.00 0.00 0.00 81.93 

Product 2 50.74 88.60 67.94 77.30 213.00 342.00 0.00 88.00 88.00 

Product 3 8.88 33.13 79.98 57.55 213.00 0.00 678.00 88.00 62.50 

Product 4 30.66 31.33 57.12 97.40 0.00 0.00 0.00 0.00 54.13 

Product 5 92.96 45.84 92.04 89.98 213.00 342.00 678.00 88.00 80.09 

In the above example, weights are completely missing for Product 1 and Product 4. These two products 

will be treated as in Case 3.3 above. Weights for Product 2 and Product 3 are partially available. If 

missing weights cannot be retrieved, they will be deemed as zero. Accordingly, average prices for 

locations with missing weights will not be considered in the calculation of the average price for the 

respective products. 

3.5. Some average prices missing 

Items 

Regional Quarter Prices Matrix Weights Matrix National 
Average Locations Locations 

  A B C D A B C D   

Product 1 99.01 51.30 99.00 78.42 0.00 0.00 0.00 0.00 81.93 

Product 2 50.74 0.00 67.94 77.30 213.00 342.00 0.00 88.00 58.51 

Product 3 0.00 33.13 79.98 57.55 213.00 0.00 678.00 88.00 77.40 

Product 4 30.66 31.33 57.12 97.40 0.00 0.00 0.00 0.00 54.13 

Product 5 92.96 45.84 92.04 89.98 213.00 342.00 678.00 88.00 80.09 

This case is quite similar to the previous case but differs in the sense that some average prices are 

missing. Consider the case of Product 2. The average price for Region B is missing as well as the weight 

for Region C. The price from Region C for Product 2 will not be taken into consideration as explained in 

the previous case, and, naturally, the missing average price for Region B will not be used either. 
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3.6. Annual weighted average based on variable quarterly weights 

Product 1 
Regional Quarterly Prices Matrix Weights Matrix Annual 

Av. 
Price Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Region A 41.03 20.83 48.87 95.89 213.00 250.00 225.00 200.00 

46.20 
Region B 31.18 42.31 10.51 41.02 342.00 300.00 380.00 300.00 

Region C 85.32 39.17 34.30 45.74 678.00 780.00 675.00 600.00 

Region D 84.32 80.80 50.32 39.10 88.00 75.00 90.00 100.00 

Quarterly 
national 
prices / 
weights 

64.10 38.80 31.15 52.37 1321.00 1405.00 1370.00 1200.00 
 

This is a numerical example of 2.1.3 Varying quarterly weights. As explained earlier, the national annual 

average price will be computed based on all available weights and prices simultaneously. Treating 

missing weights and missing prices will not differ from cases illustrated earlier. 

If the National Coordinators price national data every quarter and then try to annualize those quarterly 

prices, it is crucial to apply different weights for each quarter. See below calculation: 

                   
                                      

              
       

                 
                                           

                   
       

 


