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Abstract 

In the framework of modernization and improvement of the quality of price statistics by using 
new data sources, the Statistical Office of the Slovak Republic (SOSR) has commenced using 
transaction data from retail chains, also called scanner data. SOSR collects data for the food 
and non-alcoholic beverages sector from the five largest retail chains that contain sales and 
quantities sold that are aggregated on a weekly level for each individual item. The 
implementation of the new data source in the production environment required a significant 
methodological change. The calculation of price indices no longer involves the price 
determined at a specific time (as in the traditional collection), but the average price per unit of 
goods for the observed period. This type of price more accurately reflects the prices that 
consumers pay throughout the entire observed period, taking into account discounts and the 
impact of these discounts on the quantity of goods sold. Consequently, weekly data sets are 
aggregated on a monthly level due to the frequency of the compilation of price indices. These 
monthly files contain aggregated values of sales and quantities sold for individual product items 
for selected weeks of the month. The accuracy of the average price is affected by the length 
of the time period considered within the month, i.e. the number of weeks used in the monthly 
aggregation. Theoretically, the best practice would be to use a complete month for the 
compilation of the Harmonized Index of Consumer Prices (HICP). However, in practice, due to 
the HICP publication timeliness, the time span of price data only covers two weeks for the 
reference month. The aim of this paper is to assess the impact of insufficient time coverage, 
i.e. to examine the impact of using price data with different lengths of time span on the values 
of average prices and price indices. We use data from the Slovak market to compare different 
types of indices, namely, Jevons, Törnqvist, and GEKS-Törnqvist. 
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1. Introduction  

One of the innovative data sources in price statistics is electronically recorded data on retail 

transactions, called scanner data. They are a source of detailed information on sales of 

consumer goods at the EAN/GTIN level because they represent complete information on all 

transactions made by a particular retailer over a given time period. The use of this information 

makes it possible to calculate unit prices for each product item, which take into account the 

different quantities that are sold at different prices during the reference period. It also takes 

into account the real impact of discounts.  

The data used in the calculation of the HICP/CPI should cover the whole reference period 

for which the index is calculated. However, in practice, statistical offices normally use a sub-



 

 

 

  

period of the reference period for reasons of trade-off between timeliness and accuracy in the 

production of price indices. In view of the deadline for the delivery of transaction data by retail 

chains and subsequent publication practices, SOSR uses the first two full weeks of the 

reference month for the determination of the unit prices.  

The aim of this paper is to analyze the impact of the partial time coverage. The calculation 

of price indices was carried out on a file with a partial time coverage of 2 weeks (2W), 3 weeks 

(3W), and a full time coverage of a whole month (4W). This means that the average unit price 

of goods was calculated from data for 2, 3 weeks, and the full month. The indices calculated 

for the full time coverage served as a benchmark for comparison. In practice, performing the 

calculation using the entire reference period is unrealistic due to publication deadlines. 

A dynamic approach was taken to select individual products for the calculation of price 

indices. The dynamic method automatically selects a representative sample of item codes for 

each consecutive set of two months (t and t+1, t+1 and t+2, t+2, and t+3, and so on) by 

selecting all matched item codes that have a turnover above a certain threshold and will include 

new and sufficiently important items whilst dropping less important items (EUROPEAN 

COMMISSION, EUROSTAT, 2017). Items with extreme price changes and dumping products are 

also excluded from the price index calculation. 

2. Theoretical framework 

From the bilateral indices we select the unweighted Jevons index and the weighted 

Törnqvist symmetric superlative index, and their chained version. 

The Jevons index is defined as (EUROPEAN COMMISSION, EUROSTAT, 2017): 
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where m is the current period, m-1 is the previous period and pi is the price of the i-th product 

item. 

The Törnqvist index is defined as (ILO/IMF/OECD/UNECE/Eurostat/The World Bank, 

2020): 
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expenditures in periods m-1 and m, respectively, and qi are the quantities sold in a given 

month.  

Both of these indices compare the price change between two consecutive periods. For the 

publication practice, the index must be referenced to a base period 0, i.e. to December of the 

previous year. It is therefore necessary to chain the month-on-month index as: 

𝐼0,𝑚 = 𝐼0,1. 𝐼1,2 … 𝐼𝑚−1,𝑚 (3) 

A drawback of chained indices is that they generate a chain drift, which occurs when an 

index does not return to 1 when prices and quantities in the current period return to their levels 

in the base period. To eliminate this negative effect, multilateral methods are recommended. 

In multilateral methods, the aggregate price change between two compared periods is 

obtained from prices and quantities observed in multiple periods. One of the representatives 

of these types of indices is the GEKS-Törnqvist index. The GEKS method uses bilateral 

Törnqvist indices for its compilation and it is defined as (EUROSTAT, 2022): 

𝐼𝐺𝐸𝐾𝑆−𝑇ö𝑟𝑛𝑞𝑣𝑖𝑠𝑡
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1
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where T is the window length, in our case T=13 months and the length of the interval for 

calculation is 25 months. 

A disadvantage of multilateral methods is that they suffer from revision, i.e. each time a new 

index is calculated for period T+1 and so on, all previous indices are recalculated and changed 

for the defined time window. This is an undesirable phenomenon for statistical offices. 

Therefore, splicing techniques must be used that link the latest multilateral index to previous 

results in order to avoid revisions of already published results. Technically, the splicing of two 

series operates via a link month. There are different possibilities for splicing when compiling 

the results for T+1 and so on. We use the HASP (half splice - link to published) splicing method, 

which is defined as (EUROSTAT, 2022): 
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Note that the above indices are applied at the elementary level, which, in our case, means 

the ECOICOP61. A Laspeyres-type index is used to calculate price indices at a higher level of 

aggregation of the ECOICOP classification, which is defined as (EUROSTAT, 2018): 

PA
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where wa
y−1

 are weights based on annual expenditure for all items belonging to the 

elementary aggregate of ECOICOP6. 

We quantify the error that would be caused by the partial time coverage through the mean 

absolute percentage error - MAPE over an interval length of 12 months, which is defined as: 
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1
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where 𝐼𝑖
4𝑊 is the index calculated from full month data in the i-th period and  𝐼𝑖

∗𝑊 is the index 

calculated from data for either 2 or 3 weeks of the i-th period. 

3. Result 

We analyze the evolution of the time series of price indices at the 6-digit national level 

(ECOICOP6) and at the 3-digit ECOICOP level, for the product groups of food and non-

alcoholic beverages.  

We first examine the actual unit prices of the selected goods. The following table shows 

how differently the prices of specific goods can change depending on the length of time span. 

Table 1: Average unit prices of goods for different time coverage in selected periods (green colour 
marked price decrease and yellow colour marked price increase for a given product) 

GTIN/EAN Item description Period 
Average price in € 

2W 3W 4W 

4008671013004 Crystal sugar 1kg 04 0,9395 0,9147 0,9099 

4008671013004 Crystal sugar 1kg 05 0,9150 0,9129 0,9137 

4008671013004 Crystal sugar 1kg 06 0,8386 0,8902 0,9179 

4008671013004 Crystal sugar 1kg 07 1,0497 1,0357 0,9961 
      

00401301 RAJO UHT semi-skimmed milk 1,5 % 1 L 01 0,9446 0,9374 0,9390 

00401301 RAJO UHT semi-skimmed milk 1,5 % 1 L 02 0,9476 0,9359 0,9387 

                                                 

1 ECOICOP6 - the national lower level of the international ECOICOP classification. It consists of 

homogeneous product groups, the same for all retail chains. 



 

 

 

  

00401301 RAJO UHT semi-skimmed milk 1,5 % 1 L 03 0,9236 0,9415 0,9305 

00401301 RAJO UHT semi-skimmed milk 1,5 % 1 L 04 0,9868 1,0061 1,0169 
      

00401301 RAJO UHT semi-skimmed milk 1,5 % 1 L 10 1,4422 0,9475 0,9553 

00401301 RAJO UHT semi-skimmed milk 1,5 % 1 L 11 1,4762 1,4980 1,4832 

00401301 RAJO UHT semi-skimmed milk 1,5 % 1 L 12 1,5491 1,2081 1,2057 
      

2002006552802 Rapeseed oil  RACIOL 2l 08 6,8671 6,7935 6,7628 

2002006552802 Rapeseed oil  RACIOL 2l 09 6,7874 5,8253 5,7718 

2002006552802 Rapeseed oil  RACIOL 2l 10 6,2477 6,3722 6,5170 

2002006552802 Rapeseed oil  RACIOL 2l 11 7,2538 7,2438 7,2702 

Table 1 shows that the average price of crystal sugar calculated from 2 or 3 weeks 

decreases but the average price of crystal sugar calculated from 4 weeks increases between 

the fifth and sixth month. Another example is that the average price of RAJO semi-skimmed 

milk calculated from 2 weeks increases but its average price calculated from 3 or 4 weeks 

decreases between the eleventh and the twelfth month.  

The impact of partial time coverage on the values and trend of the price indices calculated 

for selected groups - rapeseed oil and plain flour is illustrated in Figures 1-6 and at the 3-digit 

ECOICOP level in Figures 7-12. 

Figure 1-6: Comparison of the trend of monthly price indices on homogeneous product groups, partial 
coverage of 2W and 3W vs full time coverage of 4W. 
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Figure 7-12: Comparison of the trend of monthly price indices on the product group - 01.1 Food and 
01.2 Non-alcoholic beverages, partial 2W and 3W vs. full time coverage 4W 

  

  

0,9

1

1,1

1,2

1,3

1,4

1,5

in
d

ex
 v

al
u

e

period

rapeseed oil

GEKS_index_2W GEKS_index_3W GEKS_index_4W

0,9

0,95

1

1,05

1,1

1,15

1,2

in
d

ex
 v

al
u

e

period

plain flour

GEKS_index_2W GEKS_index_3W GEKS_index_4W

1

1,02

1,04

1,06

1,08

1,1

in
d

ex
 v

al
u

e

period

food

Jevons_index_2W  Jevons_index_3W Jevons_index_4W

1

1,02

1,04

1,06

1,08

in
d

ex
 v

al
u

e

period

non-alcoholic beverages

Jevons_index_2W  Jevons_index_3W Jevons_index_4W

1

1,02

1,04

1,06

1,08

1,1

in
d

ex
 v

al
u

e

period

food

TORNQVIST_index_2W TORNQVIST_index_3W

TORNQVIST_index_4W

1

1,02

1,04

1,06

1,08

1,1

in
d

ex
 v

al
u

e

period

non-alcoholic beverages

TORNQVIST_index_2W TORNQVIST_index_3W

TORNQVIST_index_4W



 

 

 

  

  

From the figures, we see that the time series of indices, which are calculated from partial 

time coverage of 2 weeks, are more or less overestimated at the ECOICOP6 level. The 

overestimation is also visible at the level of food and non-alcoholic beverages, too. 

Table 2: Mean absolute percentage error caused by partial coverage 

 

Mean Absolute Percentage Error (MAPE) 

Jevons 

2W/4W 

Törnqvist 

2W/4W 

GEKS 

2W/4W 

Jevons 

3W/4W 

Törnqvist 

3W/4W 

GEKS 

3W/4W 

01.1 Food 0,527% 0,672% 0,238% 0,230% 0,219% 0,236% 

01.2  

Non-alcoholic 

beverages 

0,998% 1,462% 1,304% 0,525% 0,534% 0,590% 

The results in Table 2 show that by using partial time coverage of 2 weeks, we accept an 

error of less than 0,7% for food and less than 1,5% for non-alcoholic beverages, with partial 

time coverage of 3 weeks the error is further reduced. 

4. Conclusions 

The aim of the paper was to find out the impact of the partial time coverage of the 

observation period (in our case 4 weeks vs. 2 weeks or 3 weeks). The analysis was performed 

for the bilateral Jevons and Törnqvist index and for the multilateral GEKS-Törnqvist index. The 

results of the analysis show that the different partial time coverage does not have a significant 

impact on the values of the price indices. Additionally, it was found that it is better and more 

accurate to use partial coverage for 3 weeks of the reference period to calculate price indices. 

This fact creates a premise for us to try to make our production processes more effective in 

the practice of price statistics so that we are able to implement the coverage of the reference 

period for 3 weeks. 
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