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1. INTRODUCTION 

This manual is about using the software package called JEcotrim, to supply various 
tasks required by the Eurostat. The data for all of the examples used herein are 
available in a separate library of files. 

The chapters are arranged in the following order: Chapter 1 introduces the general 
features of the software and shows the basics. Chapter 2 describes the 
functionalities on the main tool bar menu. Chapter 3 provides a brief yet detailed 
description of the different techniques covered in the package and gives the user 
the instructions how to reproduce those in the interactive mode. Chapter 4 is 
providing some recommendations for Ecotrim for Windows users. 

Finally, the Annexes contain useful information on terminology and definitions. 
Please note that this user guide contains information about how to use the 
JEcotrim interface and summaries of the methods about the methodology. For 
more details about them, please refer to the bibliographical references. 

This documentation is also focusing on the specificities of JEcotrim. The interactive 
interface is built on top of the JDemetra+ system, the functionalities of which are 
assumed to be known. Please refer to the general JDemetra+ documentation for 
details about them. 

This guide covers the interactive mode, meaning the usage of the graphical User 
Interface. It allows the computation of one method at a time. For the computation 
of multiple steps at a time, please refer to the BATCH user guide as a separate 
document. 

2. Common features 

This chapter introduces some of the basic features of the JDemetra+ interface and 
of the JEcotrim module. It shows the process of installing the JEcotrim module, 
how to surf around windows and deployable menus and finally how to import data 
and workspaces. 

2.1. WHAT IS JECOTRIM? 

JEcotrim can be defined simply as an update of Ecotrim v.1.01 developed for 
Windows and written by 2SDA (Statistical Studies and Data Analysis, Luxembourg) 
on behalf of Directorate B Economic Statistics and Economic and Monetary 
Convergence of Eurostat, the Statistical Office of the European Union. This new 
software comprises a lot of remarkable improvements and corrects important 
errors present in the Ecotrim v.1.01. 
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JEcotrim is easy to use and reasonably powerful, containing procedures based on 
temporal disaggregation, benchmarking, reconciliation of low frequency series and 
matrix balancing via complex mathematical and statistical methods. As mentioned, 
JEcotrim takes the form of a user-friendly interface allowing the management of 
the program facilities. 

2.1.1. JECOTRIM BASICS 

There are several different ways to work in JEcotrim. The easiest and most 
intuitive way to use it is through its interactive mode. This mode should be familiar 
to most users that are accustomed to using Ecotrim v.1.01. It consists basically of 
open windows and dialog boxes. Thus, the user selects the series object of analysis, 
fills in the desired menus and corresponding specifications and clicks on the 
“Apply” button and the program generates the desired results together with a set 
of different statistics assessing the goodness and accuracy of the outputs. 

Also, JEcotrim provides a set of complementary useful concepts as Ecotrim v.1.01, 
which depends upon the employed technique1, such as reliability indicators, 
confidence intervals and growth rates. 

Figure 1 shows the interface of the interactive mode in JEcotrim while   

                                                        
1 Note that the aforementioned concepts are not available for mathematical methods but only for statistical 
ones. 
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Figure 2 shows the batch mode. In the former, we can find the “Providers Window” 
(Figure 3) and the “Workspace window” (Figure 4). 

As for the other way, the batch mode, JEcotrim offers a way in which the user can 
load any xml file and execute it. A keyboard shortcut (Ctrl+B) is also valid to 
activate this batch mode. 
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Figure 1. Interactive mode 
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Figure 2. Batch mode. 

 

Figure 3. The Providers Window. 
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 Figure 4. Workspace Window. 

 

 

 

Figure 5. Main tool bar. 

 

The “Statistical methods” pull-down menu presents several groups of methods. 
Only the group “National Accounts Tools” belongs to the JEcotrim package. The 
others are either part of JDemetra+ or have been added as other plug-ins to 
JDemetra+. 

The JEcotrim methods can be gathered into four different families, namely: 
temporal disaggregation techniques, benchmarking techniques, reconciliation 
techniques and matrix balancing techniques. 

These families of methods appear in the Workspace window, under the branch 
‘National Accounts Tools’.  
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Figure 6. Methods performed by JEcotrim. 

 

 

 

Figure 7. Families of tools 
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2.1.2. INSTALLING JECOTRIM 

As a pre-requisite, JEcotrim needs JDemetra+ (a.k.a. NbDemetra or  JDemetra or 
Demetra+) to be installed in the user’s environment. The required version of 
JDemetra+ is 1.1.0.  

If JDemetra+ is not installed (and working properly) or if it is not in the required 
version, please install the required version first. JDemetra+ can be found here: 
http://www.cros-portal.eu/content/jdemetra . 

Once it is checked that JDemetra+ is installed in a suitable version, the installation 
of the JEcotrim module is done as follows. 

In JDemetra+, select the ‘Plugins’ in the menu ‘Tools’. 

Figure 8. Menu Plugins. 

 

 

In the window ‘Plugins’ which is now displayed, switch to the tab ‘Downloaded’ 
and click the button ‘Add Plugins…’. 

 

 

http://www.cros-portal.eu/content/jdemetra
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Figure 9. Plugins window. 

 

 

In the window ‘Add Plugins’ which is now displayed, browse to the directory 
where your JEcotrim plugins are saved, select them all then click the button ‘Open’. 

The plugins you have to select are the following files: 

- EcotrimPMRas-1.1.0.nbm 
- JEcotrimBatch-1.1.0.nbm 
- ModifiedDenton-1.1.0.nbm 
- TemporalDisaggregation-1.1.0.nbm 
- TSAdjustToolBox-1.1.0.nbm 

 

 

 

Figure 10. Add Plugins window. 
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The window ‘Plugins’ should now look as follows. In this window, click the button 
‘Install’. 

Note: in the following windows, the order of display of the plugins in the list may 
differ from the pictures, depending on the way you selected the plugins in the 
previous window. This is not a problem, since this order is indifferent. 

 

Figure 11. Plugins window after choosing the modules. 
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In the window ‘Plugin Installer’ which appears, click ‘Next’. 

 

 

 

Figure 12. Plugin installer window 1. 
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In the next window, check ‘I accept the terms in all of the license agreements.’ then 
click the button ‘Install’. 

Figure 13. Plugin installer window 2. 

 

 

In the window ‘Validation Warning’, click the button ‘Continue’. 

Figure 14. Validation warning. 
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After a while, the following window should appear, telling that the installation was 
successful.  

Figure 15. Plugin installer window 3 
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Click the button ‘Finish’ in this window and the button ’Close’ in the window 
‘Plugins’. 

The installation of JEcotrim module is done, as you can check in the menu 
‘Statistical methods’. 

Figure 16. Menu Statistical methods after installation. 
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There is now a new menu item ‘National Accounts Tools’ besides the other existing 
modules and this menu contains 6 methods, as seen in the above picture. 

Important: Restart JDemetra+ before using JEcotrim module. It will not work 
properly unless you restart JDemetra+. 

2.2. IMPORTING DATA 

In this section we show how to access the data sets and of how to bring one of 
those into JEcotrim, because the structure of the dataset is important. It is 
noteworthy to say that the data input supplies the information needed for the 
series to be disaggregated, benchmarked, reconciliated or balanced. 

First, we will present the following Excel file called “A1.xlsx” which contains in 
sheet “Annual” the low frequency series (A1_A), and in sheet “Quarterly” the high 
frequency series (A1_Q). Both series are represented in Figure 17 and Figure 18 
respectively. 

 

ssssssssssssssssssssssss 

 

Figure 17. A1_A series 
aggregated series) 
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.  

Figure 18. A1_Q series (related 
series). 

 

 

Once the user has the series object of analysis as indicated in both figures, then process of data 
loading is indicated throughout Figure 19 to Figure 23. Note that the “Spreadsheets” provider 
is part of the JDemetra+ environment so the XLSX files must respect the rules described in the 
documentation of JDemetra+. Here is an overview of these rules, please refer to JDemetra+ 
documentation for a complete description: 

 The time series can be presented in rows or in columns 
 Dates within must be in the first column (A) if the time series are in columns or in the 

first row (1) is the times series are in rows 

As the user will see throughout this manual, different types of input data are allowed: 

 Aggregated series 
 Preliminary series (related series) 
 Contemporaneous constraints 
 Other series 

JEcotrim recognizes the frequency of the aggregated series (see Annex 1). Thus, the loading 
data process comprises the following steps: 

First, find the “Providers Window” in the left-hand side of JDemetra+,  

Figure 19. Providers window in JDemetra+. 
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Then right-click in “Spreadsheets” and left-click (hereafter click) Open  
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Figure 20. First step in loading data process. 

 

Second, in the following box, click on the button that looks like a three dots inside a box, as 
shown in Figure 21. If you let the “Data format” option as it is by default (value “~”), JDemetra+ 
“Spreadsheets” provider will expect the dates to be in the date format of MS Excel. Please refer 
to JDemetra+ documentation to learn more about the “Data format” option. 

Figure 21. Second step in loading dataset. 

 

Find the data object of analysis in the hard drive disk and click OK. Once the series has been 
selected, it appears in the box as shown in Figure 22. Finally, click on the OK button to load the 
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end process of loading series, in the present case, A1. At this point, the JEcotrim should display 
the series (A1) as indicated in Figure 23. 
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Figure 22: Second to last step of loading dataset. 

 

 

Figure 23. Final view of loaded dataset. 

 

2.3. SESSION IN JECOTRIM 

A typical session in JEcotrim involves: 
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 an initial data acquisition stage, that is, the data the user is employing as input. At this 
point, the user must recall that the data can be loaded before or after the statistical 
method is selected, the order does not matter. 

 Next, the estimation stage of the available information depending upon the method 
selected and the specifications given by the user. 

 A final stage in which the outputs are presented in the same Workspace. 

Note: JEcotrim gives the option to the user to copy the results and export to any data 
processor. 

Before leaving the program asks confirmation of saving the current Workspace. After that, the 
user leaves the program. 

3. JECOTRIM INTERACTIVE MODE 

In this chapter, the user is introduced in a first stage, to the handling of the univariate temporal 
disaggregation methods, namely, Chow-Lin, Fernández and Litterman; in a second stage, to the 
univariate benchmarking technique (Modified Denton); next, to a reconciliation method (the 
Two-step procedure) and finally, to a matrix balancing procedure (RAS-PM). 

3.1. TIME SERIES DISAGGREGATION TECHNIQUES 

Temporal disaggregation is a process used to disaggregate a given economic time series 
(usually known as total, aggregated or low-frequency data) to produce values for shorter sub 
periods (known as disaggregated or high-frequency data). This kind of problem is often faced 
by national statistical institutes, for example when producing Quarterly National Accounts 
series by means of indirect techniques. 

In the last decades, these techniques have been widely investigated in the literature. Thus, two 
main different approaches can be distinguished: first, methods that do not make use of the 
information from related series but rely in time series models to derive a smooth path for the 
unobserved series; and second, methods that do use related series. The methodology for the 
first approach can be found in Stram and Wei (1986) and Wei and Stram (1990), whilst the 
second group of techniques is described in Chow and Lin (1971), Fernández (1981) and 
Litterman (1983), among others. This guide is focused on the latter group. 

3.1.1. CHOW AND LIN (1971) 

This temporal disaggregation technique, based on regression, works out a least-squares optimal 

solution on the basis of a linear regression model involving the quarterly aggregate series and the 

related quarterly series and having assumed an AR(1) error structure in that regression model. 

Thus, the user should proceed as follows: first, select Statistical methods>National Accounts 

Tools>Chow-Lin from the pull-down menu, as the user can see below  
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Figure 24. Chow-Lin method selection. 

 

Once the method is selected, the interface shows Figure 25 with three separate parts. In the 
left-hand side of the screen of the interface the user can observe a drop down menu where now 
it appears “Summary”, “Input” and further, will find the “Output” menu as well. In the center, 
one can find the window which brings a complete description of the method and further, will 
show data, grids and charts, while in the right-hand side, the specifications menu can be found. 
We will explain this point further. 

Figure 25. Overview of the main window for Chow-Lin technique.  
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Figure 26. Detailed view of the left-hand side of Chow-Lin’s window. 

 

 

Figure 27. Detailed view of the central window of Chow-Lin’s. 

 

In order to display the Specifications, as shown in the picture below, you have to click on the 
button ‘Specifications’ in the upper-right part of the window. 

Figure 28. Overview of the “Specifications” menu for Chow-Lin’s. 
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CONTRACT 20102.2010.003-2010.520 – Lot 10 (NAMP c4) — Improved specific IT tools for the 
compilation of national accounts    

 

 

JECOTRIM User Manual 32| P a g e  
 

 

Figure 29. Detailed view of the “Specifications” menu which contains its 
legend. 

 

After presenting the workspace for Chow-Lin method, we proceed to explain the data loading 
process2: 

First, select Input>Temporal aggregated time series and drag the “Annual” series and drop in 
the main workspace window, where there is no data yet, as indicated in Figure 30. 

 

Figure 30. Loading aggregated series 

 

If the task has been done correctly, then the data should appear in the main workspace window 
as it can be seen next in Figure 31. 

  

                                                        

2 As mentioned previously, the data loading can be done after the statistical method has been selected. In this guide we present 
the cases selecting the data after having chosen the method. 
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Figure 31. Annual series to be disaggregated. 

 

The same procedure has to be followed so as to load the related series (see Figure 32 and 
Figure 33). 

Figure 32. Loading related series. 

 

Figure 33. Related series loaded.  
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At this point, it is time to enter the “Specifications” menu. This menu is shown just below 

Figure 34. Specifications menu. 

 

The interface gives the option to the user to: 

 Choose whether or not to include an intercept term in the regression model. 

Figure 35. Constant term included or not in the model. 
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 Choose among four types of temporal aggregation: flow, index, first and last (see Annex 

2). 
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Figure 36. Selection of the type of the temporal aggregation. 

 

 

 Leave the autoregressive parameter fixed at user’s choice (-.999 till 0.999) or leave it to 
be estimated according to two different methods. 

Figure 37. Decision about AR parameter (estimated). 
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Figure 38. Decision about AR parameter (fixed by user). 

 

 Select the estimation method: min SSR GLS or maximum likelihood (ML). 

Figure 39. Decision about the estimation method. 

 

 Decide about the scanning procedure, whether leave it with pre-defined settings (101 
steps scanning in an interval ranging from -0.99 to 0.99) or enter user-defined number 
of steps and scanning interval bounds. 
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Figure 40. Automatic scanning procedure. 

 

 Set the number of steps and the lower and upper bounds for the scanning procedure if it 
has been selected user-defined rather than automatic. 

Figure 41. Fixed scanning procedure (by user). 
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After having made the corresponding modifications within the specifications and validating 
them by clicking ‘OK’ or ‘Apply’ (depending on the specifications window where you do the 
modifications), JEcotrim gives the results automatically in a straight-forward manner3: 

Figure 42. Output menu (Chow-Lin’s). 

 

Then clicking in “High Frequency Series” and “Grid” provides: 

 the disaggregated estimated time series (1st column A1_A[CL-FLOW-WITH-ESTIM]) 
 the lower and upper limits of the confidence interval (5th and 6th columns A1_A[CL-

FLOW-WITH-ESTIM]_LOW and A1_A[CL-FLOW-WITH-ESTIM]_HIGH, respectively) 
 the standard error of the estimates (4th column A1_A[CL-FLOW-WITH-ESTIM]_SE) 
 the reliability indicators (7th column A1_A[CL-FLOW-WITH-ESTIM]_RI) 
 the lag 1 growth rate (2nd column A1_A[CL-FLOW-WITH-ESTIM]_T1G) 

                                                        

3 Notice that if the user does not change the specifications, the program returns the results as if everything has 
been done following the guidelines proposed. 
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 the annual growth rate (3rd column A1_A[CL-FLOW-WITH-ESTIM]_TAG) 

 the original related time series (8th column A1_Q) 

 the lag 1 growth rate of the related time series (9th column A1_Q_T1G) 

 the annual growth rate of the related time series (10th column A1_Q_TAG) 

 

See Annex 3 for details about the confidence interval, the reliability indicator and the 

growth rates. 

Figure 43. Grid that provides the disaggregated estimated series. (Chow-
Lin’s). 

 

Likewise, the “Chart” offers a graphical representation of the disaggregated time series. 
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Figure 44. Graphical view of the previous “Grid” (Chow-Lin’s). 

 

In the “Diagnostics” option, the values of the estimated parameters of the regression model are 
accessible. 
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Figure 45. Estimated regression coefficients (Chow-Lin’s). 

 

Also available is the summary of the statistics considered assessing the goodness and validity 
of the model (with its corresponding description to ease the work to the user). 
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Figure 46. Summary of statistics (Chow-Lin’s). 

 

As can be deduced, all these results together with the “Output of the scanning procedure”, 
which gives the estimated value for the first-order autoregressive parameter, are the most 
relevant output for the Chow-Lin technique. 
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Figure 47. Estimate AR parameter (Chow-Lin’s). 

 

Finally, the JEcotrim also returns the entire output from the scanning procedure. 

Figure 48. Scanning procedure output (Chow-Lin’s).  

 

The other methods are following the same pattern in terms of presentation, of way to interact 
with the method and availability of output. 
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3.1.2. FERNÁNDEZ (1981) 

This method differs from the Chow-Lin’s in the hypothesis related to the structure of the error 
in the regression model. In this case, the disturbance follows a random walk model. To use the 
Fernández merhod, select Statistical methods>National Accounts Tools>Fernández from the pull-
down menu as can be seen in Figure 49. 

Figure 49. Fernández technique selection. 

 

Once the method is chosen, Figure 50 presents the same aspect as in Chow-Lin’s: left-hand side 
for the “Summary”, “Input”, etc.; the middle, for a detailed description of the technique and the 
right-hand side brings the “Specifications” menu. 

Figure 50. Overview of the main window for Fernández's. 
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Once the series have been loaded correctly, Fernández technique only permits the user to 
make the following modifications in the “Specifications” menu: 

 whether a constant term is included or not in the high-frequency model, and 
 the type of the temporal aggregation 

Figure 51. Options for Fernández technique. 

 

After this set-up stage, the interface returns the output. In this case, the “Output” menu 
comprises the “Grid” (Figure 52) and the “Chart” for the estimated series. The latter is not 
presented in the manual in order to avoid excessive repetition. 
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Figure 52. Grid of the disaggregated series (Fernández’s). 

 

Furthermore, the obtained estimates can be found in Diagnostics>Estimated regression 
coefficients. 
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Figure 53. Estimated regression coefficients (Fernández's). 

 

Moreover, Figure 54 shows the summary of the statistics to assess the accuracy of the 
estimates. 

Figure 54. Summary of statistics (Fernández's). 

 

Note that in this case, there is no parameter of interest since the model assumed for the error is 
a pure random walk model. 
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3.1.3. LITTERMAN (1983) 

In this case, Litterman replaces the error structure that assumes Chow-Lin’s by an ARIMA 
(0,1,1). The rest of the procedure remains unchanged. To use the Fernández merhod, select 
Statistical methods>National Accounts Tools>Fernández from the pull-down menu as can be seen 
in the figure below. 

 

Figure 55. Litterman method selection. 

 

Next, we present the front window for this technique. Notice that the structure is similar to 
that explained in Chow and Lin (1971): the “Summary”; “Input”, etc on the left side; the middle 
for the description of the method and the right side goes for the “Specifications” menu. 

Figure 56. Main window for Litterman method (overview). 

 

Once the series are loaded as explained before, this disaggregation method allows the user to 
modify all of the options the Chow-Lin method permitted (from Figure 35 to Figure 41). Then, 
after having made the proper modifications, the program yields: 
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Figure 57. Grid of the disaggregated series (Litterman's). 

 

Also, the estimated regression coefficients within the “Diagnostics” branch: 

Figure 58. Estimated regression coefficients (Litterman's). 

 

In order to evaluate the goodness of the estimates, JEcotrim provides the summary of the 
different statistics as can be seen next. 
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Figure 59. Summary of statistics (Litterman's). 

 

Also, the user can find the estimate value of the parameter of interest of the regression model: 

Figure 60. Estimate value for the parameter of interest. 

 

And, last but not least, one can discover the complete output for the scanning procedure as in 
Chow-Lin’s. 
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Figure 61. Output of the scanning procedure (Litterman's). 

 

3.2. BENCHMARKING TECHNIQUE – Modified Denton (1984) 

This section considers the proposal of Cholette (1984) to modify the solution originally 
proposed by Denton (1971). This version differs from the seminal work with respect to the 
treatment of the starting condition. So as not to enter into so much detail, we can say that this 
variation consists, ultimately, in a constrained minimization problem in which an aggregated 
series and a preliminary series are involved and that returns the corresponding estimates 
while the original movements of the preliminary series are preserved. 

Regarding to these movements we can distinguish different options to be implemented in the 
previous technique: additive first differences (AFD), additive second differences (ASD), 
proportional first differences (PFD) and proportional second differences (PSD) (see Annex 4). 
As the user will see further, the JEcotrim interface collects all these movements. 

In this guide, we will present only the results for PFD which, from our point of view, results to 
be the most adequate solution in many cases.  Furthermore, the procedure for using other 
techniques is very similar. 

Thus, to select this method in JEcotrim the user should go to Statistical methods>National 
Accounts Tools>ModifiedDenton as shown in Figure 62 
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Figure 62. Modified Denton benchmarking technique selection. 

 

The overview of the main window for this method is given by Figure 634 

Figure 63. Main window for Modified Denton technique (overview). 

 

The first step is to load the series as previously described in this guide. Again, the series object 
of analysis is A1.xlsx. After that, the present method only allows the user to change the type of 
temporal aggregation (flow, index, first and last) and the benchmarking estimation method 
(AFD, ASD, PFD and PSD)5 

  

                                                        

4 Notice that the same structure as in the previous regression based methods is maintained. 

5 See Annex 3. 
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Figure 64. Allowed modifications in the Modified Denton technique. 

 

After having made the corresponding variations, the interface yields the output. Here one can 
find the “Grid” and the “Chart” of the benchmarked series (1st column), its lag1 growth rate 
(2nd column), its annual growth rate (3rd column) and the original related series (4th column), 
as can be seen in Figure 65 and Figure 66. 

Figure 65. Benchmarked series.  
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Figure 66. Graphical representation of the benchmarked series. 

 

 

3.3. RECONCILIATION TECHNIQUE – The Two step procedure 

 

3.3.1. Principles of the algorithm 

Theoretical origin 

The implemented reconciliation technique is the 2-STEP procedure developed by Di Fonzo and 
Marini (2011). 6There are two variants of the algorithms: 

 Di Fonzo and Marini (2011), abbreviated as ST in the interface options, 

                                                        

6 See bibliographical references 
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 Quenneville and Rancourt (2005), abbreviated as QR in the interface options. 

JEcotrim includes both variants and the first one is the default. 

Motivation 

Why this method? The statistical domains often introduce two levels of constraints: 

 the temporal one, where the high frequency (HF) data should be aligned on its 
corresponding low frequency (LF) data; for example, the sum of the quarters in the flow 
case, should be equal to the year; 

 the contemporaneous one, where the declared aggregate should be equal to the sum7 of 
its components. 

Implementation in JEcotrim 

The 2-STEP procedure is proposing an algorithm in two steps where: 

 first, a univariate method is applied to get the alignment of HF data on LF data; in this 
implementation, Modified Denton PFD is applied at once on all series involved in the 
process, i.e. on the aggregate and its components; 

 second, the Stone algorithm is applied to solve simultaneously the temporal and 
contemporaneous constraints starting with aligned data along the temporal dimension. 

According to the publication as mentioned before, the simultaneous resolution is insured by 
unit of period along the low frequency data: for example, if LF data is yearly, the system is 
iterating along the dataset by blocks of yearly data one after the other, on the full time range; if 
the HF data is quarterly, the input dataset to be reconciled is a rectangle of 4 lines, because of 4 
quarters and m columns if the aggregation formula contains m series. 

An additional mechanism has been introduced if a year of HF data is not complete: for example, 
a current year may have 3 quarters available out of 4 and statisticians would like to compute 
them anyway. The 2-Step procedure is able to deal with such a dataset. It is treating the last 
loop (because the incomplete year of data is of course the last one), i.e. the last fully available 
year by concatenating the extra incomplete dataset of the last year. For example, if year 2012 is 
complete and year 2013 has only 3 quarters available, the last loop will be a dataset of 7 lines 
for as columns as there are components. It will be called the incomplete-year mechanism. 

As the series may enter in the 2-STEP procedure already aligned along the temporal constraint, 
a threshold has been implemented to decide automatically if it is the case (see the ‘First step 
tolerance’ in the interface parameters). If the aggregation of all HF data inside a unit of LF data 
is under the threshold, the system skips the Modified Denton PFD. Consequently, the user may 
solve the temporal constraint through a preliminary computation of all involved series in other 
univariate methods of the software, i.e. any regression-based method. 

                                                        

7 CAUTION: The sum of the components may be a weighed one. 
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3.3.2. Usage from the interface 

The ST method is selected as follows 

Figure 67. Two-step procedure selection. 

 

Figure 68 contains the overview of the main window for the corresponding method8. 

 

Figure 68. Main window for Two-step method. 

 

After having selected the Two-step procedure, the user has to load the dataset9 as explained 
before. Once the dataset is loaded, then in order to activate the input series the user has to 
follow for each input series the action shown in Figure 69 (drag and drop). This action should 
be repeated at least three times for the 3 mandatory inputs (Temporally aggregated times 
series, Related time series and Contemporaneous high frequency constraints). 

Note that this method introduced 2 specificities about the input in regard for all the methods 
described in the previous chapters: 

                                                        

8 Again, the present window follows the same structure as in previous methods. 

9 In this case, the dataset employed is called 2StepY1 and 2StepY2. 
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 The presence of optional input data. These two optional inputs (Weights for 
contemporaneous aggregations and Coefficients of variation) are not required by 
JEcotrim to execute the Two-step procedure. When not specified by the user, these 
parameters take default values, as described below; 

 These two optional parameters are not time series but tables and thus have to be loaded 
by a different procedure, not using the JDemetra+ providers. This procedure is 
described below.  
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Figure 69. Inputs in a Two-step procedure. 

 

The optional input named “Weights for contemporaneous aggregations” is a matrix that defines 
the contemporaneous linkages among the y’s at the high-frequency. The default value is a k x m 
matrix full of ones, where k is the number of contemporaneous constraints and m the number 
of temporally aggregated time series in the system studied. 

The optional input named “Coefficients of variation” has to contain the coefficients of variation 
for different variables reliability. By default, it is a column vector of m values all equal to 1 
where m is the number of temporally aggregated time series in the system studied. 

As you can see in the picture below, these 2 optional inputs present a button named “Load 
matrix” in the upper-right part of the window, meaning that they cannot be loaded through a 
classic drag-and-drop from the providers as before, because they are not composed of time 
series. Instead, the user has to click on the button “Load matrix”. 

Figure 70. The “Load matrix” button. 
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Clicking on this button launches a classic “Open” window, where you can browse your file 
system to locate the file containing the matrix you wish to load. 

JEcotrim will look for the matrix in the first sheet of the workbook only and the table must 
begin in cell A1 of this sheet, without any headers. 

The figure below shows what the window looks like after loading a matrix (here a row vector 
of 6 values, all equal to 1). 

 

 

 

 

 

Figure 71. Matrix loaded. 
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For the Two-step reconciliation, the “Specifications” menu has three options to be changed by 
the user: 

 The value of the First step tolerance. 
The tolerance is used in the preliminary check of the data, to determine if the 1st step 
should be applied or not. 

 

Figure 72. Choice of the First step tolerance. 
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 The benchmarking method used for the reconciliation: ST (default) or QR. 

 

Figure 73. Benchmarking estimation method selection. 

 

 The type of the temporal aggregation method used for the first and the second step: 
flow, index, first or last. 
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Figure 74. Type of temporal aggregation (Two-step method). 

 

Once the user has made the corresponding choices, the JEcotrim interface yields the 
reconciliated series as shown in the “Grid” view just below 

 

Figure 75. Grid of reconciliated series. 
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The “Chart” is also provided by the interface: 

 

Figure 76. Chart of the reconciliated series. 

 

Eventually, the “Output” drop down menu offers a summary of descriptive information (cf 
Annex 5): 

 

Figure 77. Summary of descriptive information. 

 

  



CONTRACT 20102.2010.003-2010.520 – Lot 10 (NAMP c4) — Improved specific IT tools for the 
compilation of national accounts    

 

 

JECOTRIM User Manual 65| P a g e  
 

 

3.4. MATRIX BALANCING TECHNIQUE – RAS-PM (1964) 

Matrix balancing is an important problem that has attracted attention in many different fields: the 
need for adjusting the entries of a large matrix to satisfy prior consistency requirements occurs 
frequently in economics, urban planning, statistics, demography, and stochastic modeling and a 
large amount of both theoretical results and real-life-data applications of matrix balancing can be 
found in the specialized literature for all these fields. 

Thus, procedures for matrix balancing can be separated into two broad classes: bi-proportional or 
scaling algorithms (like RAS) and non bi-proportional algorithms. In this guide we focus our 
intention on the former, which are identified by the way they balance matrices10. 

The RAS algorithm is a bi-proportional matrix balancing procedure developed by Stone (1961) in 
an input-output context. Nevertheless, JEcotrim implements the Plus-Minus Proportionate 
Adjustment technique proposed by the Australian Bureau of Statistics in 199511. This new method 
consists of a procedure for prorating a sequence of positive and negative values in line with a given 
total, while the original RAS algorithm can only deal with positive entries. Thus, the RAS-PM 
requires the use of two factors, one for the positive entries and one for the negative entries. 

To use the RAS-PM in JEcotrim, the user has to select from Statistical methods>National Accounts 
Tools>RAS-PM 

 

Figure 78. RAS-PM selection. 

 

Figure 79 provides the overview of the main window of the Workspace. Again, the same 
structure as in previous cases is met. 

  

                                                        

10 They iteratively multiply rows and columns of the matrix under adjustment by positive constants to derive a series of 
candidate solution matrices until the matrix is finally balanced. 

11 The work is called “Demographic estimates and projections: Concepts, Sources and Methods”. 
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Figure 79. Main view of the RAS-PM Workspace (overview). 

 

A word of caution is required in this case, because the user do not need load any dataset of 
time series as previously. Since this method works with matrices12, the procedure to load them 
correctly is explained in the following lines (and also in the Two step procedure chapter). 

Given the inputs in Figure 80 

 

Figure 80. Inputs in RAS-PM technique. 

 

 

First step is to select the first input “Matrix to be balanced” and then click on “Load matrix” 
button as indicated in Figure 81. This action should be repeated at least twice more13. 

  

                                                        

12 The following Excel sheets are loaded: xmat.xlsx, colmarg.xlsx and rowmarg.xlsx. 

13 The last input called “Fixed elements of the matrix” is set default as a matrix of ones. 
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Figure 81. How to load matrices. 

 

 

If the matrix to be balanced satisfies the conditions required by the procedure14  

 

Figure 82. Loading matrix to be balanced. 

 

And the rest of the input terms are correctly loaded (Figure 82 and Figure 83), then the 
program will not return any error message and will execute. 

  

                                                        

14 See the Australian Bureau of Statistics’ work for a depth view of the conditionals. 
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Figure 83. Loading row marginal totals. 

 

 

Figure 84. Loading column marginal totals. 

 

Notice that we let the “Fixed elements of the matrix” being set by default. 

JEcotrim only lets the user modify the level of tolerance for the convergence criterion which 
default value is 1,00E-04 and also the maximum number of iterations (100 is the default value 
in the interface). 

 

Figure 85. Available modifications in “Specifications” menu for RAS-PM. 

 

Once the set-up is established, the program runs automatically. First thing the user will run 
into in the “Output” menu is the message that informs whether the procedure has converged 
and the number of iterations required to that convergence. 
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Figure 86. Message of convergence for RAS-PM. 

 

After the convergence message, the program presents the balanced matrix by RAS-PM, having 
the property to satisfy the required marginal totals. 

 

Figure 87. Balanced matrix by RAS-PM. 
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4. Bridge from Ecotrim for Windows 

This chapter gives indication to users of Ecotrim v.1.01 about what they can expect from 
JEcotrim and gives insight about how to go on in JEcotrim with the work they were doing in 
Ecotrim v.1.01. 

This new program brings many improvements relative to the Ecotrim v.1.01. Compared to this 
last one, the JEcotrim package provides: 

 User-friendly interface for loading data and output. 
 Results for regression based techniques as for temporal disaggregation of time series 

have been stabilized when the GLS or ML method is employed for estimating. This is a 
remarkable point because in Ecotrim v.1.01 there seems to be a miscalculation of the 
ML method. 

 The implemented univariate benchmarking method (Modified Denton) in JEcotrim 
returns quality and accurate output. 

 A reconciliation procedure, namely Two-step reconciliation procedure (Di Fonzo and 
Marini 2011), has been implemented. 

 Quality improvement of the results. 
 A matrix balancing technique, namely the RAS-PM procedure, has been implemented. 
 Neither Multivariate Denton nor Rossi techniques have been implemented since they 

seemed not to work in a proper way in Ecotrim v.1.01. 

Regarding the theoretical methodology, there exist two popular approaches in the field of 
balancing/benchmarking time series: a Fully-Matrix Regression-Based (FMRB) approach using 
the least squares techniques, and a Recursive State-Space Regression Matrix (RSSRM) 
approach. The FMRB approach uses matrix calculation to provide exact results of parameters 
estimation while the RSSRM estimation results depend on the starting points of the iterative 
process. Such points are usually generated using diffuse distribution or similar techniques 
which may introduce a bias on the final results. However, the two approaches should provide 
identical results if the starting points are exact ones. Choosing one or the approach is a major 
factor that may affect the quality of the final results. Based on the large progress in the 
capabilities of computing technology, and anxious to produce exact results, the new generation 
of ECOTRIM uses the FMRB as the basic approach. 

ECOTRIM offers the methods as in the table below. 

 Univariate methods in ECOTRIM 

The univariate methods option is selected in order to estimate high-frequency univariate 
series. Ecotrim proposes either adjustment or optimal techniques, in the least squares sense. 
This module caters for two categories of methods of disaggregation: 

a. Mathematical methods, which do not use reference indicators. 
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b. Statistical methods, which do use reference indicators. 

Table 1: Methods in ECOTRIM 

Univariate Methods 

Without related series:  

Boot, Feibes and Lisman - FD (first differences)  

Boot, Feibes and Lisman - SD (second differences)  

Denton Univariate  

With related series:  

AR (1) (maximum likelihood) – Chow Lin  

AR (1) (minimum sum of squared residuals) – Chow Lin  

Fernàndez  

Litterman (maximum likelihood)  

Litterman (minimum sum of squared residuals)  

 Multivariate methods in ECOTRIM: 

Multivariate temporal disaggregation of time series with multivariate methods ensures the 
respect of both temporal and contemporaneous aggregation constraints.  

Ecotrim proposes both adjustment and optimal techniques, in the least squares sense. 
Adjustment techniques require preliminary series fulfilling the temporal constraint. The 
accounting constraint is then achieved with respect to both temporal and contemporaneous 
aggregation constraints (in this case too, Ecotrim proposes either adjustment or optimal 
techniques, in the least squares sense). 

Multivariate Methods 

White Noise  

Random Walk  

Rossi  

Denton Additive First Differences  

Denton Additive Second Differences  

Denton Proportional First Differences  

Denton Proportional Second Differences 
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From the kick-off meeting and under the recommendation of Prof. Tommaso Di Fonzo, 
Benchmarking and temporal disaggregation methods expert, the set of methods will be 
redistributed in JECOTRIM. The table below shows the update. 

Table 2: Methods in JECOTRIM 

Univariate Methods 

Benchmarking methods:  

Modified DENTON 

Regression-based temporal disaggregation:  

Chow Lin  

Fernàndez 

Litterman 

Reconciliation of systems of time series 

Two-Step procedure (Quenneville & Rancourt 2005 – Di Fonzo & Marini 2009) 

Balancing method 

RAS with Plus/Minus option (negative values)  

 
Why this choice?  
 
The field of balancing/benchmarking time series has a long history with very large literature. 
The problem is usually the reconciliation of economic data to satisfy a set of constraints; it 
concerns Univariate and multivariate methods. Some pioneer papers in the domain are the 
ones published by Stone and al. (1942), Denton (1971), Chow and Lin (1971), Chollette(1984), 
etc. The most recent works were accomplished by Quenneville and Fortier (2006), Di Fonzo 
and Marini (1990, 2005, 2009).   
 
The different reconciliation techniques use two popular approaches: a Fully-Matrix 
Regression-Based approach based on the least squares techniques, and a Recursive State-Space 
Regression Matrix approach. The first approach uses matrix calculation to provide exact results 
of parameters estimation while the second one uses iterative methods in which the estimation 
results depend on the starting points of the algorithm. Such points are usually generated using 
diffuse distribution or similar techniques that may introduce a bias on the final results. 
However, the two approaches should provide identical results if the starting points are exact 
ones. Choosing one or the approach is a major factor that may affect the quality of the final 
results.  

Professor Tommaso DI FONZO how advised to use the Least Square approach for the 
implementation of the new ECOTRIM software. The reasons are double: first, the large 
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progress in the capabilities of computing technology (sparse matrices, etc.) allow the 
manipulation of large system of data in very short time, and second, the least squares approach 
provides exact results 

There is finally a lot of difference between the two libraries and a program of training will have 
to be prepared for a transition from the former set of methods to the new one. 

Only the regression based methods are in common between ECOTRIM and JECOTRIM: 

 DENTON in ECOTRIM was bugged and will not be comparable to the modified DENTON 
in JECOTRIM, 

2-Step procedure and RAS with Plus/minus option are new. The 2-Step procedure is not 
comparable to the multivariate methods of ECOTRIM. 
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Annex 1: AGGREGATION ORDER 

 

aggr Description 

2 Annual to half-yearly or half-yearly to 
quarterly 

3 Quarterly to monthly 

4 Annual to quarterly 

6 Half-yearly to monthly 

12 Annual to monthly 
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Annex 2: TYPE OF AGGREGATION 

typeaggr Description 

flow Sum 

index Average 

last Sample of the last 

first Sample of the first 
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Annex 3: SUMMARY TABLE OF STATISTICAL CONCEPTS 

 

General 

 

Number of valid cases Number of observations of temporally aggregated time series 

Degrees of Freedom Number of observations (N) less the estimated coefficients (k) 

Coefficient of determination 
(Buse, 1973) 

It is a generalized R-squared statistic proposed by Buse (1973) in case of GLS 
estimation 

Adjusted R-squared Measure that imposes a small penalty in R-squared when a variable is added 
to the model 

Standard Error of Regression Measure of variability 

Sum of Squared Totals Measure of the total variation in dependent variable 

Sum of Squared Residuals Measure of the unexplained variation of the dependent variable 

Sum of Squared Estimates Measure of the explained variation of the dependent variable 

Log-likelihood Log-likelihood function of the model 

F-statistic Calculates F-statistic only if there are more than 1 regressor 

Probability (F-statistic) Displays the p-value corresponding to the reported F-statistic. Measures the 
significance of the F-statistic 

Akaike Information Criterion Measure of the explanatory capability of the model proposed by Akaike 
(1974) 

Schwarz Information 
criterion 

Measure of the explanatory capability of the model following a Bayesian 
approach suggested by Schwarz (1978) 

Durbin-Watson statistic Measure of the first-order autocorrelation 

RELIABILITY INDICATORS 

Calculated as follows: 

R.I =  
    

   
       

where     denotes the estimated standard error for the estimated series and    the estimated 

series. Notice that JEcotrim does not performs the percentage. 

INTERVAL ESTIMATION 
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The lower limit value of the confidence interval is calculated as follows: 

         
          

being      
    the value of the t-Student table, for the (n-k) degrees of freedom. Whilst the upper 

limit as 

         
          

GROWTH RATES 

The growth rates performed by JEcotrim are two: 

 The lag 1 growth rate: T1G=  
   

     
        

The annual growth rate: TAG=  
   

     
        where s=4. Again, the JEcotrim interface does 

not perform the percentage. 
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Annex 4: BENCHMARKING ESTIMATION METHODS 

 

bench Description 

AFD Additive First Differences 

ASD Additive Second Differences 

PFD Proportional First Differences 

PSD Proportional Second Differences 

 

 

 

Annex 5: SUMMARY TABLE OF DESCRIPTIVE STATISTICS 

 

Number of variables Number of variables 

Frequency conversion Frequency conversion 

Number of LF periods Number of LF periods 

Number of HF periods Number of HF periods 

Number of contemporaneous constraints Number of contemporaneous constraints 

Dimension of the linear system Dimension of the linear system 

Density of the system matrix (%) Density of the system matrix (%) 

Number of constraints Number of constraints 

Method of reconciliation Method of reconciliation 

Precision level Precision level 

Absolute average discrepancy Absolute average discrepancy 

 


