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Report on Seasonal Adjustment Survey to the EECCA 
and Western Balkan countries 
 

 
 

Executive summary  
 
 
Background 
 
1. The UNECE aims at providing support to the Western Balkans and Eastern Europe, 
Caucasus and Central Asia (EECCA) in compilation and dissemination of short-term statistics 
due to their great importance in the follow-up of economic development. Seasonal adjustment is 
one of the priority areas of improving the comparability and usability of short-term statistics.  
 
2. The UNECE work with seasonal adjustment has been very active since 2005. In a pilot 
project for seasonal adjustment, time series for industrial production index were collected and 
adjusted. The seasonally adjusted industrial production index for the EECCA and Western 
Balkan countries are now provided monthly in the UNECE Statistical Database. 
 
3. This report is based on a survey, which covered both National Statistical Offices and 
Central Banks of the EECCA and Western Balkan countries. The report analyses findings of the 
survey and makes proposals for future work in the area. The main objective of the survey was to 
obtain more accurate information on the current methods, practices and future plans in the area 
of seasonal adjustment in order to provide relevant support for the countries. 
 
 
Key Findings 
 
4. Among the 17 EECCA and Western Balkan countries 11 answers were received from 10 
different countries. There were two answers from Armenia, both from the Central Bank (CB) 
and the National Statistical Office (NSO). The other responses came from the NSOs of 
Azerbaijan, Belarus, Bosnia and Herzegovina, Kazakhstan, Kyrgyzstan, Russian Federation, 
Serbia, Tajikistan and Ukraine. In 2009 seasonally adjusted statistics are produced and published 
by 11 of the EECCA and Western Balkan countries, whereas in 2007 only two out of 17 EECCA 
and Western Balkan countries provided seasonally adjusted series on the Internet. Seasonally 
adjusted data are still usually available for a rather small amount of statistics.  
 
5. Almost all of the organisations reported limited capacity in seasonal adjustment. A unified 
seasonal adjustment procedure is in place in five out of nine offices, which perform seasonal 
adjustment. The length of the seasonally adjusted series appears to be problematically short for 
many countries. The release practices of seasonally adjusted data differ between the countries 
and the available metadata is sometimes limited.  
 
6. In the EU countries TRAMO/SEATS is nowadays the most commonly used tool, whilst 
the most common approach was X-12-ARIMA in the EECCA and Western Balkan countries. 
The pre-treatment methods vary between the EECCA and Western Balkan countries and some 
do not regularly update the seasonal adjustment models. Not all of the countries include working 
days as regressors and the use of quality indicators for seasonal adjustment is not well 
established yet.  
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7. The main obstacles to introduce seasonal adjustment procedures are lack of resources and 
lack of knowledge. The EECCA and Western Balkan countries are aware of the interests of the 
users of statistics in acquiring seasonally adjusted statistics. All of the countries reported a need 
for more assistance in seasonal adjustment. Five countries reported receiving some assistance 
from international organisations. Regional training courses or workshops, exchange of technical 
and methodological information and exchange of methodological materials and courses in 
Russian language were suggested by the countries. 
 
 
Recommendations 
 
8. There is a need for training courses and workshops prepared and provided by the 
UNECE in co-operation with other international organisations. Several countries would prefer 
training in Russian, which can be supplied by the UNECE.  
 
9. The UNECE will offer training in seasonal adjustment with other international 
organisations. The training will focus on areas inevitable for seasonal adjustment:  

- Producing long time series instead of only a few observations.  
- Providing time series with a fixed base year for a given period of time.  
- Promoting current best practices in seasonal adjustment. 
- Arranging practical exercises performed by the EECCA and Western Balkan countries.  
- Starting exercises first with the industrial production index, which is easily suitable for 

seasonal adjustment in most of the EECCA and Western Balkan countries. In the second 
phase also other short-term indicators would be included in exercises. 

- Promoting consistency with the ESS (European Statistical System) metadata template for 
seasonal adjustment. 

- Supporting future plans, e.g. application of TRAMO/SEATS and X-13A/S. 
- Supporting the application of common quality indicators currently being defined by the 

US Bureau of Census, Eurostat and the Bank of Spain. 
 
10. The UNECE seasonal adjustment activities will be in accordance with the international 
recommendations taking the ESS Guidelines on Seasonal Adjustment as a reference. The 
UNECE will follow-up the current international development work on common methods and 
practices. The UNECE promotes especially the most practical and user friendly solutions for 
seasonal adjustment. 
 
11. The UNECE will prepare methodological material and practical guidelines to be 
translated into Russian language. The material will be based on the information provided by 
EECCA and Western Balkan countries and it will be based on the proceedings of future 
workshops and the recent international work on seasonal adjustment.  
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I. Introduction 
 
12. Seasonal adjustment is one of the priority areas of improving comparability of short-term 
statistics. During 2006 and 2007 the UNECE evaluated the international comparability of short-
term statistics of the national statistical offices (NSOs) of Western Balkans and EECCA 
countries. One of the main factors identified for non-comparability was lack of seasonally 
adjusted economic statistics.  
 
13. A pilot project on seasonal adjustment (SA) was conducted to evaluate the possibility of 
the UNECE to produce and publish SA data for countries for which such series were not 
available. The industrial production indices (IPI) from EECCA and Western Balkan countries 
were seasonally adjusted in the SA pilot project. As recommended by the pilot and following an 
extensive consultation with the countries, the monthly IPI time series are currently regularly 
updated into the UNECE Statistical Database adding seasonal adjustment, if it is not provided by 
the EECCA and Western Balkan countries.  
 
14. The UNECE aims at providing support to countries in compilation and dissemination of 
seasonally adjusted statistics. In order to better understand the current situation in the seasonal 
adjustment area, the UNECE conducted a survey of National Statistical Offices and Central 
Banks of the Western Balkans and EECCA countries. This report analyses the findings of the 
survey and makes proposals for future work in the area. 
 
15. The most recent papers of the UNECE on improving STS and seasonal adjustment are:  

- International comparability of short-term statistics in the CIS and South Eastern 
European countries 2007 

- Report on the seasonal adjustment pilot project 2008 
 
 
II. Objective and Scope of the Survey  
 
16. The main objective of the survey was to obtain more accurate information on the current 
methods, practices and future plans in the area of seasonal adjustment. The survey is a part of an 
ongoing work of the UNECE on improving short-term economic statistics in the area of Western 
Balkans and EECCA countries. 
 
17. The survey was conducted in October 2008 and it covered both NSOs and Central Banks 
of the EECCA and Western Balkan countries. If NSOs do not produce and publish SA statistics 
these functions are sometimes taken over by Central Banks. The survey was aimed at the 
following 17 EECCA and Western Balkan countries, from which 11 answers were received from 
10 different countries. Only one of the answers was received from a Central Bank (from 
Armenia).  
 

 Bosnia and Herzegovina (responded) 
 Georgia 
 Montenegro 
 Russian Federation (responded) 
 The former Yugoslav Republic of Macedonia 
 The Kyrgyz republic (responded) 
 The Republic of Albania 
 The Republic of Armenia (both NSO and CB responded x 2) 
 The Republic of Azerbaijan (responded) 
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 The Republic of Belarus (responded) 
 The Republic of Kazakhstan (responded) 
 The Republic of Moldova  
 The Republic of Serbia (responded) 
 The Republic of Tajikistan (responded) 
 The Republic of Uzbekistan 
 Turkmenistan 
 Ukraine (responded) 

 
18. The survey provides information on how many countries produce or how many are 
planning to produce SA statistics. The questionnaire also included questions about methods and 
practices. No similar study has been done in the past. Lacking seasonal adjustment is one of the 
major obstacles for international comparison of economic development. This report serves as the 
basis for proceeding with future training and implementation of seasonal adjustment.  
 
 
III. Findings of the Survey 
 
3.1 Current State of Seasonal Adjustment Practices 
 
19. Seasonally adjusted data are published by 11 out of the 17 EECCA and Western Balkan 
countries. Out of the responded countries seasonally adjusted statistics are produced and 
published by eight out of 10 countries. Kyrgyzstan and Tajikistan reported not to produce any 
SA statistics. The current state of seasonal adjustment was also evaluated beyond the survey 
responses in the EECCA and Western Balkan countries. The evaluation was based on the data 
and metadata, which were available on the Internet. Among the non-respondent countries three 
out of seven published some seasonally adjusted data: Albania and Moldova provide seasonally 
adjusted quarterly GDP, and Georgia industrial production. Montenegro, The former Yugoslav 
Republic of Macedonia, Turkmenistan and Uzbekistan did not yet publish any seasonally 
adjusted data. 
 
20. Many countries publish seasonally adjusted series for a limited amount of statistics from 
one statistical area to four areas. As an exception, the NSO of Serbia publishes more than 10 
statistics in the seasonally adjusted form. The most common statistics mentioned as seasonally 
adjusted are GDP (6), industrial production (3) and exports and imports (4). Some countries also 
seasonally adjust transport statistics, turnover in retail trade, employment and consumer prices. 
In general the organizations adjust about 30 monthly and 30 quarterly time series, for example 
the indices of industrial production in 30 different industrial activities.  
 
21. All of the organizations producing SA data also reported publishing it. The Central Bank 
of Armenia uses the SA data for imputing and forecasting. Bosnia and Herzegovina also uses the 
SA data for forecasting. In Azerbaijan and Kazakhstan the SA series are also used for validating 
and imputing.  
 
22. When asked to evaluate the organization in terms of capacity in the area of seasonal 
adjustment, nine organisations reported limited capacity, only one reported well developed 
capacity (Central Bank) and one didn’t have enough information to assess the knowledge.  
 
23. Among the offices applying seasonal adjustment there is a unified seasonal adjustment 
procedure in five out of nine offices. The NSO of Serbia has had a unified procedure for SA 
since 1990, Belarus from 1992, Russian Federation from 1998, Bosnia and Herzegovina from 
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2000 and Central Bank of Armenia from 2001. In the other four offices, which produce 
seasonally adjusted series, a unified seasonal adjustment procedure is used in a unit or 
department level, but not at the level of organisation.  
 
Table 1  
Current state of seasonal adjustment 

Perform 
SA

Publish SA Have some 
capacity in 
SA

Receive 
assistance 
from IO

Need 
assistance 
from IO

Unified SA 
procedure

The respondent countries
Bosnia and Herzegovina, NSO yes yes yes yes yes
Russian Federation, NSO yes yes yes yes yes
The Kyrgyz republic, NSO yes yes yes
The Republic of Armenia, CB yes yes yes yes yes
The Republic of Armenia, NSO yes yes yes yes
The Republic of Azerbaijan, NSO yes yes yes yes
The Republic of Belarus, NSO yes yes yes yes yes yes
The Republic of Kazakhstan, NSO yes yes yes yes yes
The Republic of Serbia, NSO yes yes yes yes yes
The Republic of Tajikistan, NSO yes yes yes
Ukraine, NSO yes yes yes yes yes
The non-respondent countries
Georgia, NSO yes yes yes - - -
Montenegro, NSO - - -
The former Yugoslav Republic of Macedonia, NSO - - -
The Republic of Albania, NSO yes yes yes - - -
The Republic of Moldova, NSO yes yes yes - - -
The Republic of Uzbekistan, NSO - - -
Turkmenistan, NSO - - -

 
24. A seasonal adjustment expert group has only been operating at the statistical office of 
Serbia, whereas the other organizations have individual specialists working with seasonal 
adjustment. All the organizations performing seasonal adjustment, excluding Azerbaijan, have 
some methodological descriptions about seasonal adjustment.  
 
25. Six countries gave information about the length of seasonally adjusted series. The length 
of SA time series varies from 48 months to 216 months. The time series of quarterly statistics 
vary from 16 to 72 quarters of data. The length of the time series affects the quality of seasonal 
adjustment. 
 
 
3.2 Dissemination Policies of Seasonally Adjusted Data 
 
26. The SA series are usually published in regular publications and/or on the Internet. Most 
countries publish raw data, SA data and trend (NSOs of Armenia, Belarus, Bosnia and 
Herzegovina, Russian Federation, Serbia and Ukraine). Trend is not published by two 
organizations (Armenian CB and NSO of Azerbaijan). Kazakhstan does not publish SA data, 
only raw data and trend series. None of the countries publish working day adjusted time series.  
 
27. The internal metadata on seasonal adjustment seems to be of very good coverage in Serbia, 
which has internal metadata for the methods used, the parameters used in the SA, the working or 
trading day adjustment applied, documentation about events explaining outliers and also other 
metadata relating to SA. The Central Bank of Armenia also has good coverage of metadata 
concerning the methods used, the parameters, the working or trading day adjustment and 
documentation about outliers. Azerbaijan, Bosnia and Herzegovina and Kazakhstan report, that 
they have internal metadata on the methods applied. 
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28. Most of the organizations publish metadata on the methods of seasonal adjustment 
(Armenian CB, NSOs of Armenia, Belarus, Bosnia and Herzegovina. Serbia and Ukraine). 
Azerbaijan, Kazakhstan and Russian Federation report not to offer any metadata for external 
users of statistics.  
 
29. All of the eight countries producing seasonally adjusted data, except from Bosnia and 
Herzegovina, disseminate the data in paper publications. Five organizations also disseminate the 
data on Internet publications (Armenian CB and NSO, Bosnia and Herzegovina, Russian 
Federation and Serbia). Ad hoc users’ queries are also responded to in Azerbaijan, Bosnia and 
Herzegovina and Serbia. The NSO of Serbia also disseminates the data via CD-ROMs and 
reference databases. 
 
 
3.3 Applied Seasonal Adjustment Approach  
 
30. Most of seasonal adjustment methods estimate the seasonal component using linear 
procedures, filters, ARIMA models, moving averages, regression analysis and state-space 
models, etc. The US Census Bureau's well known X-11 program based on the ratio-to-moving-
average method was introduced already in 1965 (Shiskin, Young and Musgrave, 1967). Statistics 
Canada's X-11-ARIMA program (Dagum 1980) had the ability to extend the time series with 
forecasts and backcasts from ARIMA models prior to seasonal adjustment. The US Census 
Bureau's X-12-ARIMA is also based on the moving-average method (Findley et al.1998), 
whereas the TRAMO/SEATS is a model based seasonal adjustment method (Gomez and 
Maravall, 1996).  
 
31. The new ESS (European Statistical System) Guidelines on Seasonal Adjustment offer a set 
of recommendations to assist seasonal adjustment practitioners. These guidelines focus the 
technical framework on two approaches: TRAMO-SEATS and X-12-ARIMA, which are most 
commonly used. The guidelines also cover the pre-treatment of series, revision policies, quality, 
documentation and specific issues related to limitations of seasonal adjustment, e.g. short time 
series.  
 
32. The most recent international work includes analysis and development of the model-based 
seasonal adjustment tool X-13-ARIMA/SEATS, which is a hybrid seasonal adjustment program 
containing both TRAMO/SEATS and X-12-regARIMA. It is supposed to be the common, future 
tool for seasonal adjustment. 
 
33. According to the survey the most commonly used SA approach is X-12-ARIMA, which is 
used by six EECCA and Western Balkan countries. Two countries use additionally 
TRAMO/SEATS, namely Central Bank of Armenia and the NSO of Kazakhstan. X-11-ARIMA 
is used by the NSOs of Armenia, Serbia and Ukraine. Moldova didn’t reply to this survey, but 
reports using X11-ARIMA in their public metadata. In the EU countries TRAMO/SEATS is 
nowadays most commonly used in seasonal adjustment, whilst in 2002 the most common 
approach was X-11-ARIMA. There are also two EU countries, which do not provide seasonally 
adjusted time series. 
 
34. There is some tendency in the EECCA and Western Balkan countries to shift towards 
using TRAMO/SEATS and X-13 ARIMA/SEATS in the future. The Central Bank of Armenia 
plans to introduce X-13-ARIMA/SEATS.  
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Graph 1  
Seasonal Adjustment Approaches in the Western Balkans, EECCA and EU countries 
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35. Four organizations out of nine (currently performing SA) have chosen their SA approaches 
according to the recommendations from international organizations. Serbia and Ukraine have 
historical reasons for choosing the X-11-ARIMA. The NSOs of Armenia, Azerbaijan and Bosnia 
and Herzegovina decided to use X-12-ARIMA after internal evaluation. Four countries use 
multiple SA approaches either to have a possibility of cross-checking or because of the length of 
time series varies. One country also states that different approaches are used for different 
statistics. There are seven organizations that use X-12-ARIMA software and three use 
TRAMO/SEATS software and Excel is used by one NSO. 
 
36. All NSOs reported using direct seasonal adjustment also for aggregates. Only the Central 
Bank of Armenia reported using indirect SA for 50-75% of their aggregated time series. In direct 
seasonal adjustment time series, including aggregates, are seasonally adjusted on an individual 
basis. Indirect seasonal adjustment is an estimate of seasonal adjustment derived by combining 
the SA data for two or more series. Neither theoretical nor empirical evidence favours one 
approach over the other.  
 
 
3.4 Pre-Treatment of Time Series 
 
37. The countries were asked about the methods of pre-treatment of time series before 
performing the seasonal adjustment. Pre-treatment includes graphical analysis of the series, 
calendar adjustment, model selection, filters, outliers and regression parameters.  
 
38. Seasonal adjustment models and parameters need to be updated regularly. In projected 
seasonal adjustment the parameters are identified at review periods from the past time series and 
then forecasted up to the next review period. In the other alternative, concurrent adjustment, 
these parameters are re-identified and re-estimated every time new or revised data become 
available. In practice this alternative requires the expenditure of substantially more staff and 
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computer time and introduces more revisions to the time series, even if it generates the most 
accurate seasonally adjusted data. Other balanced alternatives between these two are also 
applied.  
 
39. Four of the countries replied to the question, whether they use projected or concurrent 
adjustment. Bosnia and Herzegovina uses both, Kazakhstan uses the projected adjustment whilst 
Serbia and Ukraine use the concurrent adjustment. Russian Federation does not update their 
seasonal adjustment models and parameters within set review periods or when new observations 
append. Armenian CB and Bosnia and Herzegovina update their seasonality models, when new 
data appends. The parameters are updated when new data becomes available by NSOs of 
Armenia, Kazakhstan and Ukraine. The parameters are updated once a year by the Central Bank 
of Armenia, Belarus and Ukraine. 
 
40. One country updates the parameters in case of atypical weather conditions during the 
harvest season. However, this is not recommended by the ESS guidelines, which states that 
fluctuations due to for example, extreme weather conditions or atypical holiday constellations 
should be visible in the seasonally adjusted series. The effect of these phenomena is very 
difficult to be isolated and estimated for, which is why they are not included as a part of SA.  
 
41. Most of the statistical tools used in seasonal adjustment procedures rely on the stationarity 
of the series. The stationarity in variance may require a transformation of the series. 
TRAMO/SEATS and X-12-ARIMA tools provide the users with an automatic test for log-
transformation, which was used by Kazakhstan. Bosnia and Herzegovina used logarithm in most 
cases. Other three replies stated using no transformation of data.   
 
42. The choice of regressor in SA differs from organization to another. The most commonly 
used regressor in seasonal adjustment is either working days (Armenian CB, Ukraine) or 
working days and specific holidays (Azerbaijan, Bosnia and Herzegovina and Kazakhstan). 
Serbia considers the trading days, leap-year and Easter without using diagnostic tests, like the t-
value. Most organizations (Armenian CB, NSOs of Armenia, Azerbaijan, Russian Federation 
and Ukraine) didn’t consider trading days as regressors. Working days were not included as 
regressors in NSOs of Armenia and Russian Federation. Leap year and Easter were not 
considered as regressors by four organizations. 
 
43. Outliers, abnormal values, should be detected and replaced before estimating the seasonal 
and calendar components, but since the outliers give information about specific events (like 
strikes), they should remain visible in the seasonally adjusted data. Both TRAMO/SEATS and 
X-12-ARIMA have built-in procedures to detect and correct the series for various kinds of 
outliers: impulse outliers, transitory changes, level shifts etc. Respondents of the SA survey 
mostly consider temporary changes (Armenian CB, NSOs of Armenia, Azerbaijan, Belarus and 
Bosnia and Herzegovina) as outliers. The Central Bank of Armenia and the NSOs of Bosnia and 
Herzegovina and Russian Federation also take into account level shifts. The Central Bank of 
Armenia and the NSO of Russian Federation take also additive outliers into account. In most of 
the organizations outliers are detected always or in most cases by tests. In the NSOs of Armenia 
and Azerbaijan outliers are defined by assessment by the experts. Serbia uses inbuilt program 
options and Bosnia and Herzegovina documentation of events.  
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3.5 Validation of Seasonal Adjustment 
 
44. The experts of statistics validate the results of seasonal adjustment in the Central Bank of 
Armenia and in the NSOs of Armenia, Azerbaijan and Ukraine. The outliers need validation 
from experts in the NSOs of Armenia, Bosnia and Herzegovina and Kazakhstan. In Kazakhstan 
also the type of transformation is validated by the experts. 
 
45. There are many indicators to be used in the validation of seasonal adjustment. Countries 
reported mostly using graphical inspection, autocorrelation function and stability over time in 
the evaluation of quality of seasonal adjustment. Graphical, visual analysis of the time series 
provides some basic information of the quality, such as length of series, presence of strange 
values or breaks, structure of the series and decomposition model. As measures of graphical 
inspections two countries mentioned deviation between the raw and SA series, two mentioned 
standard deviation relative to trend and two also mentioned using intuitive assessment.  
 
46. Autocorrelation function is used for finding repeating patterns in a time series. It can 
define the presence of seasonality in a time series. Once the series is adjusted for seasonality, 
there should be no remaining seasonal effect in the adjusted series i.e. it should not include 
significant or positive autocorrelation. Two countries mentioned analysing significant peaks of 
the autocorrelogram of the raw series, one uses the Box-Pierce statistics and three use F-test.  
 
47. Stability over time is assessed by two countries. This is done, since less stable adjustments 
may lead to large revisions when additional data become available. Stability can be assessed by 
using e.g. sliding spans and revisions histories.  
 
Graph 2  
Use of Indicators in the Evaluation of Quality of Seasonal Adjustment 
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48. The less used indicators were statistics on residuals and fit statistics. The absence of 
residual seasonality and residual calendar effects are also important signs of suitable 
characteristics for the seasonally adjusted series. The fit statistics of a statistical model describe 
how the model fits a set of observations. The fit statistics usually summarize the discrepancy 
between observed values and the values expected by the model. 
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49. Four countries mentioned using M-Statistics as a quality measure of the results. M and Q 
diagnostics indicate the quality properties of the adjustment. There are 11 M statistics (M1-M11) 
and two Q statistics (Q and Q2). Q is the weighted average of the M statistics. Any M greater 
than 1 indicate a source of potential problems for the adjustment procedure. For example M7 is 
an indicator of the presence of too much moving seasonality.  
 
50. Usually the use of quality indicators is defined by the use of seasonal adjustment software. 
Since the countries mostly use X-12-ARIMA and also TRAMO/SEATS in some cases, the most 
common quality indicators are the ones provided by these tools. With the use of output tables of 
TRAMO/SEATS identification of problematic series can be fully automatic. X-12-ARIMA also 
supplies a set of 11 measures to judge the quality of seasonal adjustment.  
 
51. At the moment the US Bureau of Census, Eurostat and the Bank of Spain are constructing 
a wide set of common quality measures so that all seasonally adjusted series would be assessed 
by the same criteria. The set of common diagnostics should contain the following measures: M-
statistics, roughness measures, spectral diagnostics, revisions analysis and presence of 
seasonality. 
 
 
3.6 Plans for Future Development and Needs for Assistance 
 
52. The respondents with no seasonally adjusted statistics yet, Kyrgyzstan and Tajikistan, had 
plans to introduce seasonal adjustment procedures within one to three years time. They 
considered the main obstacles to introduce seasonal adjustment procedures to be lack of 
resources and knowledge. Users of statistics have expressed their interest in acquiring seasonally 
adjusted statistics. Kyrgyzstan and Tajikistan plan to introduce TRAMO/SEATS and X-12-
ARIMA methods, since they are recommended by international organizations. At the first stage 
they would like to seasonally adjust one quarterly and six monthly statistics. The statistics 
planned to be seasonally adjusted are industrial and manufacturing production index, consumer 
price index, production in agriculture, construction, employment, short-term investment, GDP 
and retail trade turnover. 
 
Table 2  
The Sort of Assistance Needed in the Area of Seasonal Adjustment 
Type of assistance Number of 

answers 
Training 10
Technical assistance 9
Methodological material in Russian 7
Methodological material 4
Funding 3
None 0

 
53. All of the countries indicated, that their organization needs assistance in the area of 
seasonal adjustment. Five countries (Belarus, Kazakhstan, Kyrgyzstan, Tajikistan, Ukraine) 
reported receiving assistance from international organizations such as IMF, ACE, Icon institute, 
Devstat, IBF International Consultig, European Commission,  Eurostat, MAP, DFID, SIDA and 
the World Bank. Most often the countries mentioned the need for training, technical assistance 
and methodological material in Russian language. All of the countries are ready to send their 
staff to a training course on seasonal adjustment methods and practices, but four would consider 
it only if the courses were conducted in Russian. 
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54. Some countries also mentioned funding in order to be able to enlarge the department and 
train the people to have the relevant skills. Ten respondents would like to have regional training 
or workshops on SA. Most of the respondents would also appreciate exchange of technical and 
methodological information and experiences. One respondent proposed to establish a body to 
enable all the countries to conduct seasonal adjustment at the same methodological level. 
 
 
IV. Proposals for Future Measures  
 
55. Introducing seasonal adjustment and enhancing the expertise in seasonal adjustment is 
very topical in the EECCA and Western Balkan countries. All of the EECCA and Western 
Balkan countries report the need of assistance from international organisations. During a few 
years many new EECCA and Western Balkan countries have started to produce seasonally 
adjusted time series. At the moment the area of application of SA is limited to a few indicators 
and there is some lack of common practices and capacity in SA methodology. The following 
measures are proposed based on the SA survey results: 
 
56. There is a need for training courses and workshops prepared and provided by the 
UNECE in co-operation with other international organizations. Several countries would prefer 
training in Russian, which can be supplied by the UNECE. Training is needed in the following 
areas, which directly affect the quality of seasonal adjustment and thus the usability and 
comparability of statistics:  

- Producing and releasing long time series is essential to the seasonal adjustment. Some 
countries continue to publish only the recent observations. It is not only a matter of 
publication policy, but also a matter of methodology of production. Time series need to 
be evaluated and possibly revised during the production of the more recent data.  

- The use of index calculation methods, which provide time series with a fixed base year 
for a given period of time. A number of countries publish their statistics only as 
cumulative indices or using the previous month as the base period for the index.  

- Choices and practices in seasonal adjustment affect the interpretation of data. Common 
solutions could be searched for the choice of regressors such as to perform working day 
adjustment and to regularly update seasonal models. 

- Providing practical exercises in seasonal adjustment done by the EECCA and Western 
Balkan countries first with the industrial production index, which in earlier assessment 
by the UNECE is suitable for seasonal adjustment in at least 14 out of 16 EECCA and 
Western Balkan countries. Later also (un)employment, retail trade, production in 
construction and quarterly GDP could be included. 

- Promoting consistency with the ESS metadata template for seasonal adjustment to 
improve the availability and comparability of metadata. 

- To support the countries in the future application of TRAMO/SEATS and X-13A/S 
methods and in the application of common quality indicators being defined 
internationally. 

 
57. There is also a demand for methodological material and practical guidelines to be 
produced and published in Russian. The material will be based on the information provided 
by EECCA and Western Balkan countries and it will be based on the proceedings of future 
workshops and the recent international work in seasonal adjustment. During a few years 
significant progress has been made internationally in terms of availability of manuals and 
guidelines tailored to the needs of NSOs. These or some other materials could be translated into 

ussian: R 
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- ESS Guidelines on Seasonal Adjustment –released in 2008 by Eurostat  
- Seasonal Adjustment Methods and Practices – released in 2007 by the Hungarian Central 

Statistical Office in cooperation with other NSOs 
 
58. The UNECE seasonal adjustment activities will be in accordance with the international 
recommendations giving a priority to the ESS recommendations and to the current international 
development process of common future methods. The UNECE promotes especially the most 
practical and user friendly solutions for seasonal adjustment. 
 
 
Table 3  
The Practices of the UNECE in Seasonal Adjustment  
Issue The UNECE Practices 
SA method Primary TRAMO/SEATS; secondary X-12-ARIMA, 

future: X-13A/S possibly 
SA software Demetra  
Seasonal reanalysis Unless there are special circumstances, once a year, at 

the beginning of calendar year with all parameters 
fixed for the following 12 months  

Concurrent/Forward factor Forward factor method, with seasonal factors 
produced after reanalysis for the following 12 months  

Practical guidance To promote practical and user friendly tools, 
instructions and training 

Metadata on SA To promote metadata coherent with the ESS metadata 
template for seasonal adjustment 

Statistics published on the UNECE Statistical 
Database 

SA and original estimates for each country; publishing 
of trend series and the forward factors at a later date 

Base year For fixed base indices, the seasonally adjusted 
estimates are re-based so that the base year equals 100 

 
59. Publication of comparable seasonally adjusted time series would facilitate better 
interpretation and more accurate international comparison of the economic development in the 
EECCA and Western Balkan countries. 
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Appendix I – Letter 
 
 
19 September 2008 
 
UNECE Questionnaire on Seasonal Adjustment Methods, Practices and Future Plans 
(2008) 
 
Dear Sir/Madam 

 
In 2007 the United Nations Economic Commission for Europe (UNECE) conducted a study of 
international comparability of short-term economic statistics published by South-East 
European and Commonwealth of Independent States (CIS) countries. One of the main factors 
affecting comparability was the lack of published seasonally adjusted statistics. Consequently, 
UNECE initiated its Seasonal Adjustment Pilot Project aimed at providing support to countries 
in compilation and dissemination of seasonally adjusted statistics. 

 
In order to better understand the current situation in the seasonal adjustment area, UNECE 
has decided to conduct a survey of National Statistical Offices and Central Banks of the South-
East European and CIS countries. The main objective of the survey is to obtain a more 
accurate picture of the current methods, practices and future plans in the area of seasonal 
adjustment. This survey is also a part of an ongoing work of the UNECE on improving short-
term economic statistics in the area of South-East European and CIS countries. 

 
Please find attached the questionnaire on Seasonal Adjustment Methods, Practices 
and Future Plans for 2008. The questionnaire is intended for: the seasonal 
adjustment section or short-term economic statistics section or anyone possessing 
understanding of the current practices and methods or future seasonal adjustment 
intentions. The questionnaire can be completed on-line by following the link: 
http://survey.unece.org/survey/s.phtml?sn=113031&lang=E&secid=3c4b0c  (for 
English) 
http://survey.unece.org/survey/s.phtml?sn=119222&lang=RU&secid=afa3c5  (for 
Russian) 
or by completing the attached excel file (available both in English and Russian).  

 
I would be grateful if your office could complete the above questionnaire.  The reply should 
reach UNECE no later than 17 October 2008. Please complete the questionnaire on-line by 
selecting one of the above links or return the excel file, preferably by e-mail to 
carsten.hansen@unece.org , or by fax to (41-22) 917 00 40 or by post. 

 
 
Yours sincerely, 

 
Heinrich Brüngger 
Director 
Statistical Division 
Economic Commission for Europe 
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Appendix II – Questionnaire 
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Appendix III – Summary of the country specific answers to Part A and Part C 
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Que stion Total C ountry spe cific  answ ers
PART  A. GENERAL QUEST IONS
1. In your ins titu tion do your p erform se asona l adjustment?
Ye s 9 Y Y Y Y Y Y Y Y Y
No 2 N
2. Do you currently  publish any  sea sonally  a djusted statistic s?
Ye s 9 Y Y Y Y Y Y Y Y Y
No 2 N
3. How  w ould you ra te y our orga nization in terms of c apac ity  in the area of sea sona l a djustment.
No capa city 0
Limited  ca pacity 9 Y Y Y Y Y Y Y Y Y
We ll developed  cap acity 1 Y
Don't kno w 1 Y
4. Do you currently  receive  a ny as sistance from internatio nal organ iz atio ns in the  sea sonal ad jus tment area?  
Ye s 5 Y Y Y Y
No 6 N N N N N N
5. Do you think  that your organiza tion needs a ssis tance in th e sea sona l adjustment a rea ?
Yes 11 Y Y Y Y Y Y Y Y Y Y Y
No 0
6. Wh at sort of as sistance would you like  to re ceive  in the a rea  o f se ason al adjustment?
Fund ing 4 Y Y Y Y
Te chnical Assistance 9 Y Y Y Y Y Y Y Y Y Y
Training 10 Y Y Y Y Y Y Y Y Y Y
Methodolo gica l material 4 Y Y Y Y
Methodolo gica l material in Russian 7 Y Y Y Y Y Y Y
None 0
Other, p lea se  specify 0
7. Wo uld  y ou be willing to se nd your s ta ff to a training on Seasona l Adjustment Methods a nd Practices ?
Ye s 6 Y Y Y Y Y
Ye s, but only if conducte d in Russian 5 Y Y Y Y Y
Maybe, de pending on content 2 Y Y
No 0
Don't kno w 0
8. Wh at sort of reg ion al coope ration in the area of seasona l a djustment w ould you like to see ?
Exchange  of expe riences 6 Y Y Y Y Y Y
Exchange  of technica l and methodologica l informa tio n 8 Y Y Y Y Y Y Y Y
Regio na l training /wo rksho ps 8 Y Y Y Y Y Y Y Y
Regio na l mee tings 4 Y Y Y Y
None 0
Other, p lea se  specify (to  esta blish a  body to  enable  SA) 1 Y

Su mmary

N

N

Y

Y
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Que stion Total Country spe cific  a nswers
PART C. SEASONAL ADJUST M ENT  M ETHODS AND DIS SEM INATION P OLICY
1. Is the re a unifie d s eas onal adjustment procedure  in y our office/orga nis ation ?
Yes s ince 5 01 9 2 0 0 98 9 0
Yes, on d epa rtme nt/unit level 4 Y Y Y Y
No 0
Other (ple ase sp ecify) 0
2. Is the re a se asona l a djustme nt ex pert g roup in y our office/orga nis ation?
Yes 1 Y
No 7 N N N N N N N
Other (ple ase sp ecify) 1 Y
3. Doe s your office  ha ve a ny method ologic al d escription about s eas onal adjustment?
Yes 8 Y Y Y Y Y Y Y Y
No 1 N
Is in pro gress 0
Is sche duled 0
Other (ple ase sp ecify) 0
4. Which of the  followin g me thod(s) is (are ) use d in you r organisa tion for  the SA?
Currently  used
    TRAMO/SEATS 2 Y Y
    X12-ARIMA 6 Y Y Y Y Y Y
    X11-ARIMA 3 Y Y Y
    X13-ARIMA/SEATS 0
    Other (please specify) 0
 No more use d 
    TRAMO/SEATS 0
    X12-ARIMA 0
    X11-ARIMA 1 Y
    X13-ARIMA/SEATS 0
    Other (please specify) 0
Pla nned
    TRAMO/SEATS 2 Y Y
    X12-ARIMA 1 Y
    X11-ARIMA 0
    X13-ARIMA/SEATS 1 Y
    Other (please specify) 0
5. Why  a re yo u us ing this method(s)?
Reco mmende d method (by interna tio na l org aniza tio n) 4 Y Y Y Y
Historical reasons 2 Y Y
De cisio n a fter internal testing and eva lua tio n 3 Y Y Y
Other reasons (sup port p ro vid ed by US  C ensus Bure au) 1 Y
6. If you use  more meth ods, why?
Advantage  o f spe cific fea ture s 0
De pends on le ng ths of time  series 1 Y
Possibility of cross-checking 2 Y Y
Historical reasons 0
Other reasons (different a rea  o f a pplying) 1 Y
7. Wha t kind of s oftware  do y ou use? P leas e spec ify the ve rsion number!
Us e
   D emetra 0
   TRAMO/SEATS 3 Y Y Y
   X12 -ARIMA 7 Y Y Y Y Y Y Y
   Other (p lease specify) 1 Y
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Que stion Tota l C ountry  spec ific answ ers
8. How many  s eries  are ad jus ted  in your offic e or/and in y our unit? P leas e giv e detailed informa tion.
Number of time se ries
  In the  whole  o ffice
    Monthly 31 50 1 6 26
    Quarterly 31 50 20 1 7 2 65
  In your unit
    Monthly 10 9 4 * 1 24
    Quarterly 34 20 * 36 65 1 6
  Othe r 40 4 0
Avera ge number of obs .
  In the  whole  o ffice
    Monthly 96 96 96
    Quarterly 26 30 16 32
  In your unit
    Monthly 99 96 10 5 96
    Quarterly 24 16 32 2 4
  Othe r 35 3 5
9. Do you us e projected or conc urrent adjustment?
Proje cte d adjustm ent 2 Y Y
Co ncurre nt ad justment 3 Y Y Y
10. Ho w ofte n do y ou update the  mode ls  a nd parame ters in the SA procedure ?
Whe n new observations append
  M ode l 2 Y Y
  Parame ter 3 Y Y Y
  Othe r 2 Y Y
Onc e a yea r
  M ode l 1 Y
  Parame ter 3 Y Y Y
  Othe r 1 Y
11. For how many  of your se ries do you a ggregate with the following methods?
Direct 3 Y Y Y

Indirect 1 Y
Mixed 1 Y
Other 1 Y
12. W hat is the main practice in the  tra nsformation of the data?
Test fo r lo g-transformation 1 Y
In mo st cases lo garithm 1 Y
None 3 N N N
In mo st cases o ther transfo rma tio n (plea se  spe cify) 0
13. W hic h regre ssors do y ou tak e in consideration?
Test and co nsider
Trading day (TD) 1 Y
Trading day (TD) & Spe cific holida ys 0
Wo rking  d ay (W D) 3 Y Y Y
Wo rking  d ay (W D) &  specific ho lidays 3 Y Y Y
Lea p-year (LY) 1 Y
Easte r (EE) 2 Y Y
Other, (plea se  spe c.) 0
14. Did it oc cur tha t the t-value  of the  LY wa s significa nt and the WD /TD was n’t? How did you solv e the  proble m?
Yes, So lution: 0
No, neve r 6 N N N N N N
Other spe cial p rob lem: Solutio n: 0
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Ques tion Total C ountry spec ific  a nswers
15. Which ty pe s of outliers are  take n in consideration?
Additive outlie r 2 Y Y
Temp orary chang e 5 Y Y Y Y Y
Level shift 3 Y Y Y
Others (strikes) 1 Y
16. How do y ou detect these  types of outliers?
Always by test 2 Y Y
In mo st cases b y test 2 Y Y
In mo st cases e xp erts d efine 0
Only e xperts d efine 2 Y Y
Other (d ocumenta tion about events, inb uild program optio 2 Y Y
17. What do the experts validate  during the se asonal adjus ting process?
The outliers 3 Y Y Y
The typ e o f tra nsformation 1 Y
The reg resso rs 0
The result 4 Y Y Y Y
Nothing 1 N
Others (plea se specify) 0
18. What do you apply the  s easonal adjuste d time se ries to?
To publishing 9 Y Y Y Y Y Y Y Y Y
To imputing 3 Y Y Y
To validating 2 Y Y
To foreca sting 2 Y Y
To others (ple ase  specify) 0
19. What type of da ta do you publish?
Raw da ta 9 Y Y Y Y Y Y Y Y Y
SA data 8 Y Y Y Y Y Y Y Y
Trend 7 Y Y Y Y Y Y Y
Wo rking-d ay adjusted da ta 0
Others (plea se specify) 0
20. What type of metainformation do you publish?
For internal usage
  The method(s) use d 5 Y Y Y Y Y
  The pa rame te rs use d in the SA 2 Y Y
  The working /t ra ding da y ad justment applie d 2 Y Y
  D ocumentatio n abo ut events explaining outliers 2 Y Y
  Other me ta data 1 Y
  Other information 1 Y
For external usage
  The method(s) use d 5 Y Y Y Y Y
  The pa rame te rs use d in the SA 2 Y Y
  The working /t ra ding da y ad justment applie d 0
  D ocumentatio n abo ut events explaining outliers 0
  Other me ta data 1 Y
  Other information 1 Y
21. On which media do you diss eminate the  data?
Paper p ublications 8 Y Y Y Y Y Y Y Y
Inte rnet publicatio ns 5 Y Y Y Y Y
CD -ROMs 1 Y
Reference  d atabases 1 Y
Ad hoc users’ q ueries 3 Y Y Y
Other (p lease spe cify) 0  
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22. Plea se spec ify some problem with its solution in connection with s easonal adjustme nt!
Proble m: ina dequate knowled ge and experience
So lution: tra ining
23. Which are  the mos t used indic ators to eva luate quality of the SA proces s?
Not use d
  a . Graphica l insp ection 4 N N N N
  b . Autocorrela tion function 3 N N N
  c. S tatistics on residuals 6 N N N N N N
  d . Fit statistics 7 N N N N N N N
  e . S tability over time 4 N N N N
  Others 2 N N
Rating (1 - rarely used; 5 - alway s used)
  a . Graphica l insp ection 17 5 1 5 5 1
  b . Autocorrela tion function 15 3 5 1 1 5
  c. S tatistics on residuals 9 4 5
  d . Fit statistics 0
  e . S tability over time 15 4 1 5 5
  Others 0
23a . Wha t measure s do y ou use  in the  graphic al inspe ctions?
Mean and  standard deviatio n of the raw a nd SA series 2 Y Y
Standard deviation rela tive to trend 2 Y Y
MCD/QCD sta tistics (a vo latility measure) 0
Intuitively on face of it 2 Y Y
Othe r (p lease sp ecify) 0
23b. What do y ou ex amine  in te rms  of the autocorrelation pa tte rn?
The significant pea ks of the auto corre logram of the raw se 2 Y Y
The Box-Pierce  statistics fo r se aso na lity 1 Y
F-test for sea sonality 3 Y Y Y
Othe r (p lease sp ecify) 0
23c . Which statis tics on residual do you us e for quality of ARIMA modelling?
Ljung-Box Q-statis tics 1 Y
Ljung-Box Q-statis tics for squared re siduals 1 Y
Bo x-P ie rce Q-statistics 0
Bo x-P ie rce Q-statistics fo r sq uared residual 0
No rmality te st 0
Othe r (p lease sp ecify) 0
23d. What kind of fit statistics do you provide  in your prac tice?
AIC 0
AIC C 0
BIC 0
Othe r (p lease sp ecify) 0
23e . Do you ex amine the sta bility  of the res ults over time?
Eve ry time 2 Y Y
In special case (please sp ecify) 0
Ne ver 1 N
24. Do you use a quality meas ure for the results ?
M-Statistics 4 Y Y Y
SA quality ind ex 0
No 3 N N N
Othe r (Q-statistics) 2 Y Y

Y
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