
TWINNING CONTRACT 

 

BA 15 IPA SR 01 17 

 
 

  

Support to the reform of the statistics system  

in Bosnia and Herzegovina 
 

 

 

 

 

 

 
 

 

 

 

 

 

MISSION REPORT  
 

 
Component 3: Balance of Payment and IIPs 

 

Activity 3.11: Establishing dashboard for CBBH and training of staff 
 

Mission carried out by  

Morten-Bo Paulsen, Danmarks Nationalbank 

 

 
4 - 15 November 2019 

 

Version: Final 

 

 

 

 

 
 

 

 

 

 

 



Support to the reform of the statistics system in Bosnia and Herzegovina    2 of 

33 

 

 2 

Expert contact information 
 
Morten-Bo Paulsen 

Danmarks Nationalbank 

Copenhagen, Denmark 

Email:   Morten-Bo.Paulsen@ecb.europa.eu 

Phone: +45 60 59 82 86 

 
 

 

mailto:Morten-Bo.Paulsen@ecb.europa.eu


Support to the reform of the statistics system in Bosnia and Herzegovina    3 of 

33 

 

 3 

Table of contents  
 

 

1. General comments .................................................................................................................. 4 

2. Assessment and results ........................................................................................................... 4 

3. Conclusions and recommendations .......................................................................................... 5 

Annex 1. Terms of Reference .................................................................................................... 6 

Annex 2. Persons met ................................................................................................................. 6 

Annex 3. Dashboard guide ......................................................................................................... 7 

 

 

 

 

 

 

 

 

 

List of Abbreviations 
 
BHAS   Agency for Statistics of Bosnia and Herzegovina 

BiH  Bosnia and Herzegovina 

CBBH   Central Bank of Bosnia and Herzegovina 

EC  European Commission 

EU   European Union 

FBiH  Federation of Bosnia and Herzegovina 

FIS  Institute for Statistics of Federation of Bosnia and Herzegovina 

MS  EU Member State 

RSIS  Institute for Statistics of Republika Srpska 

RTA  Resident Twinning Adviser 

ToR  Terms of Reference 

 



Support to the reform of the statistics system in Bosnia and Herzegovina    4 of 

33 

 

 4 

 

1. General comments 

This mission report was prepared within the EU Twinning Project ” Support to the reform of the 

statistics system in Bosnia and Herzegovina”.  

 

The purposes of the mission were: 

 

 Adjust dashboard for CBBH based on Danish Central Bank system 

 Teach and advise CBBH staff on maintenance and development going forward 

 Discussions and recommendations for future work 

 

The consultant would like to express his thanks to all officials and individuals met for the kind support 

and valuable information that was received during the stay in Bosnia-Herzegovina and which highly 

facilitated the work of the consultant. 

 

This views and observations stated in this report are those of the consultant and do not necessarily 

correspond to the views of EU, BHAS, FIS, RSIS, CBBH, Statistics Denmark, Danmarks 

Nationalbank, INSEE, Statistics Finland and Croatian Bureau of Statistics. 

 

2. Assessment and results  

Adjust dashboard for CBBH based on Danish Central Bank system: 

 

A dashboard was successfully created based on the codes and interfaces that are used in the Danish 

Central Bank. In the process, valuable discussion of data compilation and dissemination as well as 

data structures and IT resources were discussed with staff members. Most work was then focused on 

transforming the current data sources to a database-like structure that is necessary in order to make the 

reading of data and subsequent coding of the dashboard convenient.  
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After achieving a database for balance of payments data as well as data for the international 

investment position, a dashboard was developed containing interactive charts and tables to display 

trends in the current account, capital account, financial account, investment income and international 

investment position. The charts allow the user to select between different instruments, to display series 

on a credit/debit or asset/liability basis, as well as other customization choices. In addition, the 

dashboard calculates the differences between two versions of the data, which allow the user to keep 

track of data revisions.  

 

Teach and advise CBBH staff on maintenance and development going forward: 

 

The staff has been informed about the prerequisites for the dashboard to run. In addition, there 

has been teaching of how data is transformed and read into the dashboard. There has also been 

discussion about the version control of packages and IT staff has been involved in order to 

facilitate that the dashboard can run on a local IP-address. A guide has been drafted so as to 

assist staff in maintaining the dashboard onwards (see Annex 3). 

 

3. Conclusions and recommendations 

 

In conclusion, the mission successfully achieved its objectives. The results were presented to the 

section with the participation of the head of the statistics department as well as vice governor of the 

respective sector. It is expected that the staff will be able to maintain and develop further on the 

dashboard that has been set up. It is recommended, that the staff ensures that the dashboard can 

continue to run in its current format from the equipment that is currently available. It is advised that 

staff become familiar with the way that data is transformed and read into the dashboard as described in 

the guide (see annex 3). Staff may further seek out further education in R-programming, in particular 

to become familiar with the "shiny package". Furthermore, it is recommended that staff takes into 

consideration the possibility of running the dashboard on a server rather than from a local IP-address. 

As the staff becomes more familiar with R-programming, it can be recommend to seek out assistance 

in terms of using code collaboration tools such as GitLab.  

 

Actions needed for moving forward as well as for preparing the next mission –add rows as needed. 

 

Action  Responsible person 

Coordinate with IT department 

whether dashboard can continue 

to run on an IP-address 

CBBH 

Ensure that necessary software 

and checkpoint of version 

control are set up (cf. dashboard 

guide) 

CBBH 

Ensure that excel sheets 

maintain  same format (same 

SDMX and instrument codes) 

and that they are located in 

correct folders 

CBBH 

Seek further education in R-

programming, mainly how to 

use the "shiny" package 

CBBH 

  



Support to the reform of the statistics system in Bosnia and Herzegovina    6 of 

33 

 

 6 

Annex 1. Terms of Reference 

Terms of Reference  

 

EU Twinning Project BA 15 IPA ST 01 17 

 

Component 3: Balance of Payment and IIPs 

04 - 15 November 2019 

 

Activity 3.11: Establishing dashboard for CBBH and training of staff 

 

 

Annex 2. Persons met 

 

Central Bank of Bosnia and Herzegovina (CBBH) 

  

 

 Zelimira Raspudic, Vice Governor 

 Amir Hadžiomeragić, Head of Statistics and Publications Department 

 Vedran Milisav, Head of BoP statistics section 

 Aida Kalco, Economist/Statistician in BoP statistics section 

 Masa Kamenica, Economist/Statistician in BoP statistics section 

 

MS Experts 

 Morten-Bo Paulsen, Danmarks Nationalbank 

 

Twinning Project Administration 

 Katja Møller Hjelvang, RTA 

 Đemka Šahinpašić, RTA Assistant 
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Annex 3. Dashboard guide 

CBBH - dashboard guide 

Morten-Bo Paulsen  

Financial Statistics 

Balance of payments and securities statistics 

 

 
 

 

Prerequisites to run dashboard: 

 
You need Rstudio and R installed (preferably version 3.4.3 due to bugs in newer versions). It 

is convenient to have both programs installed in the same folder (e.g. Programs folder on your 

C-drive). After the installation it is convenient to set at checkpoint date in the RProfile-file. 

This ensures that R always loads the same version of packages (if packages change some 

codes may not work). 

 

Do the following: 

 

Open the RProfile-file from your installation folder of R (the base-folder in the library folder): 

 

 
 

Open the folder in Notepad and add the following to the end of the file: 

checkpoint::setSnapshot("2018-03-01"): 

 

 

 

Case no.: 190134 

Document no.: 1956955 

 

12th. November 2019 



Support to the reform of the statistics system in Bosnia and Herzegovina    8 of 

33 

 

 8 

 

 
Next we need to ensure that all required packages are installed: 

The first package to be installed is the one used for the "checkpoint" at it should be installed 

like this: 
 

 
 

Now we have ensured that all packages that we install will always stick to the version as of 

1th March 2018. 

 

We can now install the remaining packages: 
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How to launch dashboard: 

 
The CBBH dashboard is launched by executing all the lines in the script called "runApp.R", 

which is located in the "app" folder 

 

 
 

The execution of the lines in the "runApp.R" script does the following: 

 

 
 

 
 

 

 

 

 

This first line clears the global environment (i.e. removes all 

data frames, values, functions etc.) 

All following lines load all packages required for the dashboard  (packages 

need to be installed in order to be loaded). If load of package fails – try to 

install it e.g. install_packages("zoo")  

This  line runs  the script called "functions.R", which is located in 

the R-folder within the dashboard folder. The content of the 

"functions.R" is discussed further below.  
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Location of the "functions.R" script: 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Location of the files "findip.bat" and "my_ip.txt":  

 

 

 

 

This line executes a bat-file that is located in the dashboard folder. 

The bat-file retrieves a valid IP-address from the local PC and 

saves it in a text-file called "my_ip.txt" 

The saved IP-address is read in from the local file called 

"my_ip.txt" 

Execution of the script is paused so that the IP-address has time 

to update 

By running the final line, the dashboard is launched on the 

IP-address that was created in previous steps along with a 

specified port (should be an open port). The dashboard 

opens in the default browser (Chrome provides the best user-

experience). All users (internal and external) will be able to 

access the dashboard from the IP-address it has been 

launched on). 
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Contents of the "functions.R" script: 

 

 
The script contains pre-defined settings, functions and values that are convenient to refer to 

rather than having to write the same codes multiple times. The contents of the "functions.R" 

script are as follows: 

 

 
 

Location of the RDS-files (path is defined by "save_dir"):  

 

 
 

 

Specifies that language options are set to "English" such that e.g. 

date formats follow the English standard 

Specifies the path for the folder in which RDS-files (saved datasets 

that have been created in R) are stored (if folder not already 

exists, it is created automatically) 



Support to the reform of the statistics system in Bosnia and Herzegovina    12 of 

33 

 

 12 

 
 
 

 

 

 

 

 

Example of how "path_most recent" and "path_previous" points to the relevant excel-files: 

 

 

 

 
 

 
 

 

 

RDS-files with relevant path names are saved to the RDS-folder (as defined by "save_dir"): 

 

 
 

Specifies the paths for the location of the excel files that all data 

input is based on. Whichever excel-file (file has to end with .xls. or 

.xlsx) is located in these paths will be read in, so ideally there 

should only be one excel-file in each folder. "path most recent" 

should be the folder where the most recent excel-file is located and 

"path previous" should be the location of the excel-file that the 

most recent file is compared against (e.g. revisions will be 

calculated as the difference between these two files)  

Most recent excel-file 

Previous version of  excel-file 

Path-names from previous step are further saved as 

RDS-files so that the names can be displayed in 

dashboard sidebar (see description further below) 
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Example of trim-function "left": 

 

 

 

 
 

 

Example of "highcharts" created with the "hc" function defined in the "functions.R" script as 

shown above 

 

         
:  

 

Basic trim-functions are created that can be used to conveniently 

extract parts of a string variable (se example below) 

"highcharter-function" is defined such that charts in the dashboard 

have the same visual format. 
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Example of "drilldown-chart" created with the "hc_drill" function defined in the "functions.R" 

script as shown above 

 
 

Another "highcharter-function" is defined that makes it easy to create 

"drilldown" charts (e.g. as used for the revision charts. See explanation 

further below ). 
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Examples of how "hcoptlang" settings display in dashboard: 

 

 
 

 
 

 

Specifies different settings to determine what text should be 

displayed in charts (e.g. export-options). 

Specifies that "." is decimal point and "," is thousand separator in 

tooltips in charts 
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Example of "loading indicator" as defined in "functions.R" as above and location of relevant 

files that function refers to: 

 

     
 

 

How data is prepared for the dashboard:  

 
All data input comes from the two excel-files that are specified by the paths 

"path_most_recent" and "path_previous" as previously shown above. 

               
 

 

 

The relevant content from the excel-files is read into R via the script called "data_all.R" 

which is located in the data-folder. The objective of this script is to select the balance of 

payments data (from the sheet called "BPM6BOPForm") and the international investment 

positon data (from the sheet called "IIP_Kvartalni") from the excel files and transform the 

data structure to a database-like structure and save the datasets as RDS-files to be found in the 

RDS-folder.  Details of "data_all.R" follow below:  

Location of "data_all.R" script and the RDS-files that the script generates: 

Defines the "Retrieving data" animation that is shown when data is 

updating/charts are loaded. The function makes use of a gif-file 

called "loading-indicator.gif" and a css-file called "loading-

indicator.css". Both files are located under "/app/www/loading-

indicator" (as shown below) 

Most recent excel-file Previous excel-file 
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Contents of the "data_all.R" script: 

 
The script begins by loading all required packages, specifies the "save_dir" (location of RDS-

folder), specifies the paths for the excel-files ("path_most_recent" and "path_previous"), saves 

the excel-paths as RDS-files in the RDS-folder and defines the basic trim-functions. 

 

 
 

 

Next, the balance of payments data is read into R from the most recent excel-file (as defined 

by "path_most_recent") using the sheet "BPM6BOPForm". The first 7 rows are skipped 

because we want the periods to appear as variable names (see below). The data is saved as a 

temporary data frame in the global environment called "BPM6BOPForm_df". 

 

 
 

By skipping the first 7 rows from the "BPM6BOPForm" sheet, the values on the 7
th

 row will 

be used as variables names:  

Load all packages  

Basic trim-functions are created that can be used to 

conveniently extract parts of a string variable. 

Specifies paths of most recent and previous excel-file 

Saves excel-paths to RDS-files in the RDS-folder 

Specifies the path for the folder in which RDS-files (saved datasets 

that have been created in R) are stored (if folder not already 

exists, it is created automatically) 
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Resulting data frame will look like below (note that for columns with no value in row 7, the 

variable names will default to "X__1", "X__2" etc.  In earlier versions of the "readxl" package 

variable names for empty columns may default to "…1", "…2" etc.): 

 

 

 
 

The data frame is not very useful at this stage. The objective of the following lines of code in 

"data_all.R" is to transform the data frame above so it will have a database-like structure like 

this: 
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To create this structure, we do the following: 

We remove empty columns if there should be any (i.e. remove any column for which all rows 

are NA): 

 

 
 

We now transform the structure from wide format to a panel data format (long format). More 

specifically, we want the periods (2007Q1, 2007Q2..., 2019Q1 etc.) to appear as values in a 

time series variable rather than having them as variable names and also to have the associated 

amounts listed as values in a common variable. By using the "gather" function, we can specify 

that variables for every time period (starting from column 9 to the last column) should be 

listed in a time series variable (which we call "refperiod") and the amounts for each time 

period should be listed in a new variable called "amount" : 

 

 
 

 

 

 

 

 

The data frame "BPM6BOPForm_df" now look like this: 

 

 
 

As we can see, we now have all periods and the associated amounts listed in the new variables 

called "refperiod" and "amount", respectively. 

 

We can also see that the number of observations has increased from 1154 observations to 

66932 observations. This is because we have 58 periods in this example (2005Q1-2019Q2) 

which implies that the number of observations in the long format will be N x T = 1154 x 58 = 

Note in which column the first time period appears. In this data frame, the first period 

("2005Q1") is in column 9. "ncol" is the total number of columns so we are telling the 

"gather" function to apply from column 9 and to the last column 
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66932. Also, we see that the number of variables decrease by 56 from 66 variables to 10 

variables (we remove 58 variables and create two new variables "refperiod" and "amount"). 

 

 

 

 
 

 

 

Next, we run a couple of commands to clean up some irrelevant rows (rows with invalid 

periods and with no SDMX code) and making sure that all columns have proper data formats 

and that any "white spaces" are trimmed: 

 

 
 

We now change the format of the "refperiod" variable (e.g. so "2018:Q1" becomes "2018Q1") 

and we also create an extra time variable called "period" where the time values from 

"refperiod" are converted from strings to numeric values (e.g. "2018Q1" is a string variable 

whereas 201803 is numeric and it is sometimes convenient to be able to refer to periods in 

numeric values). We also create a variable called "year" to make it easy to change the dataset 

from quarterly to yearly observations if needed: 

 

 
 

The next few lines of code are just changing the variable names to something that will be 

easier to refer to and also only selects the variables that will be used for the remaining 

transformation (the final two lines correct some errors in the instrument codes, but since we 

will generally be relying on the SDMX codes to identify the relevant data, this step is not that 

important): 

Wide format (before transformation)  

Long format (after transformation)  
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Next, the objective is to ensure that relevant rows of data have meaningful names. For the 

current account and capital account data, the relevant rows will be those that identify the 

debits and credits on the most detailed instrument level.  

 

For instance, if we look at the data frame "BPM6BOPForm_df" at this stage, relevant data 

would be rows 11 and 12, for example. Rows 11 and 12 correspond to the debit and credit 

values for "General merchandise on the balance of payments basis".  All preceding rows 

(rows 1-10) are all aggregate values that will already contain the values from rows 11 and 12, 

among others.  

 

 
 

Rather than having the aggregate values, we would like to be able to get the aggregates by 

summing the rows containing the most detailed representation of the data. In order to be able 

to sum the rows in a meaningful way, we should also need a separate variable that identifies 

whether a row is a credit or a debit value. For example, we would like rows 11 and 12 from 

above to appear like this: 

 

 
 

Such that we have a variable ("instrument") that describes which instrument category the 

amount belongs to and another variable ("balance") that tells us whether the amount is a credit 

or a debit.  

 

To achieve the desired structure as discussed above, we do the following: 

We create a separate data frame (called "imf_fact) in which all rows under the "bpm6" 

variable that contains the values "Debit" and "Credit" are replace with NA (we select only the 

"sdmx" and "bpm6" variables for this data frame): 
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The data frame "imf_fact" will now look like this: 

 

 
 

 

The idea now is to replace all the NA values, with the relevant instrument names. The relevant 

instrument names should correspond to the names preceding every NA value under the 

"bpm6" variable. For example, we would like the NA values in rows 11 and 12 to be replace 

with the preceding instrument name in row 10 ("General merchandise on a balance of 

payments basis"). 

 

 

The function "na.locf" does exactly this: 

 

 
 

Note how all NA values under the "bpm6" variable have now been replaced with the  

preceding names. For example, rows 11 and 12 (that previously were called "Debit" and 

"Credit") now has the value "General merchandise on balance of payments basis". 
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We also just change the variable name "bpm6" to "instrument" and make sure that the data 

frame "imf_fact" only has distinct SDMX codes (i.e. no duplicates). 

 

 
 

 

Next, we return to our main data frame "BPM6BOPForm_df". We now want to create the 

variable "balance" to indicate whether a row is a "debit" or "credit" (for the current account 

and capital account) or whether it is an "asset" or a "liability" (for the financial account). All 

net amounts will just be assigned the value "balance" (we will be removing all net amounts 

later anyway). 

To assign the correct balance indicator, we can just rely on the fact that the SDMX codes will 

indicate this from the pattern "T.A" ("Asset"), "T.L" ("Liability"), "T.D" ("Debit") and "T.C" 

("Credit"): 
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We can see by comparing the SDMX code with the newly create variable "balance" that the 

latter identifies correctly whether a row is a credit, debit, asset or liability (or net amount): 

 

 
 

 

 

 

We now create a new temporary data frame called "CA_KA_df" for the current account and 

capital account (the financial account has a different structure i.e. the credit/debit 

representation is different from the asset/liability representation).  

We first replace any NA values in the "imf_code" variable with the preceding codes, just to 

avoid having any NAs in this column (recall the "na.locf" function):  

 

 
 

We then replace the "Credit" and "Debit" values in the "bpm6" column with NAs (as we just 

did before in the "imf_fact " data frame): 

 

 
 

The idea now is that we can replace all these NAs, whith the relevant instrument names that 

we created in "imf_fact". 

 

To enrich the "CA_KA_df" data frame with the instrument variable from the "imf_fact" data 

frame, we simply join (merge) the two data frames. 

 

We do this as a "left_join" by the SDMX codes, such that instrument names from "imf_fact" 

are only transferred to those rows in "CA_KA_df that are matched by having identical SDMX 

codes (they should always identical, however, since "imf_fact" was created based on the same 

data, so an "inner-join" would have yielded the same result): 
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We can see that the variable "instrument" is now present in the "CA_KA_df" data frame (the 

"bpm6" column is now redundant since it still contains all the NAs). 

 

 
 

The data frame "CA_KA_df" is now complete with instrument names, but the data frame still 

contains many redundant rows, such as all the aggregates, the net amounts etc.  

The following lines of code are meant to remove these redundant rows and create a 

meaningful instrument hierarchy: 

 

We can remove all net amounts very simply (filter out all rows for which the variable 

"balance" contains the value "Balance". Recall that these rows effectively correspond to 

having the pattern "T.N" in the SDMX code): 

 

 
 

Next, we can remove some of the main aggregates. We rely on the fact that aggregates for 

"Current account", "Capital account", "Financial account", "Goods and services" and 

"Primary income" can be easily identified by having the SDMX pattern ".CA.", ".KA.", 

".FA.", ".GS." and ".IN1.", respectively.  

 

 
 

Since we will focus on the current account and capital account at first, it is convenient to be 

able to distinguish which to rows that belong to each account. We create a new indicator 

variable (called "account") and we rely on the fact that all items that has an instrument code 

(values of the variable "imfcode") starting with "1","2" and "3" will correspond to the current 

account, capital account and financial account, respectively (Note that this is the only time we 

will be relying on the instrument codes in the variable "imfcode". We will rely on SDMX 

codes for all subsequent filtering) 

 

 
 

Now, since we removed the aggregates in the previous step, we still would like to have an 

indicator of which instrument group our remaining instrument names belong to. For instance, 
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we would like to know that "General merchandise on balance of payments basis" belongs to 

"Goods", that "Local transport services" belong to "Services" and so forth.The next step 

creates this indicator variable ("instrumentgroup"), to indicate which groups each item in the 

"instrument" variable belong to (again we rely on the common patterns in the SDMX codes): 

 

 
 

We can see in the resulting "CA_KA_df" data frame that items belonging to the service 

account, for instance, have now been assigned the value "Services" in the "instrumentgroup" 

variable and items belonging to "Primary income" is identified by having the value "Primary 

income" in the "instrumentgroup" variable: 

 

 
 

Next, we can remove all rows belonging to the financial account (we will prepare the 

financial account data in later steps). We also remove any NA values from the newly-created 

"instrumentgroup" variable (Note that the assignment of groups in the definition of the 

"instrumentgroup" variable above should have captured all items belonging to the current 

account and capital account, so that any remaining NAs that we remove should merely be 

redundant aggregates) 

 

 
 

Now, the next many lines of code are meant to remove any redundant aggregates on the 

current account and capital account while assigning relevant aggregate groups under the 

"instrumentgroup" variable. At the same time, a new group variable "instrumentsubgroup" is 

created to add information to the instrument hierarchy. We will not go through all the lines of 
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code but just show an example of how the instrument hierarchies for the variables 

"instrumentgroup" and "instrumentsubgroup" are defined: 

 

For example, in this step we are removing redundant aggregates related to transport service" 

and instead the remaining rows related to transport services are identified by assigning the 

value "Transport" to the "instrumentgroup" variable.  

 

 
 

We can see that in the resulting data frame "CA_FA_df", we now have a very complete 

instrument hierarchy for transport services. Specifically, we have that the variable 

"instrument" represents the most detailed information related to transport services. For 

instance, we have "Sea transport", "Air transport" etc. listed under the "instrument" variable. 

The "instrumentsubgroup" variable then tells us that these items belong to "Transport". The 

variable "instrumentgroup" tells us that the items belong to "Services" and finally the 

"account" variable tells us that the items are part of the "Current account".   

 

 
 

The subsequent lines of code basically aim to create this kind of instrument hierarchy for all 

relevant items on the current account and capital acount. 

When we get to the investment income on primary income, there is a need to add yet another 

instrument layer to the hierarchy, as the items on investment income has some additional 

instrument information that is similar to the representation on the financial account (e.g.  

"equity", "inter-company debt" can be grouped as "direct investment", "portfolio equity" and 

"debt securities" can be grouped as "portfolio investment" etc.). We add this information 

under a new variable called "instrumentuppersubgroup": 
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Once all hierarchies (i.e. "account", "instrumentgroup", "instrumentuppersubgroup", 

"instrumentsubgroup" and "instrument") have been defined for the current account and the 

capital account, we can select the relevant variables from the resulting data frame 

"CA_KA_df":  

 
 

 

The data frame "CA_KA_df" should now look like this: 

 

 

 
 

 

As we can see, we have kept the SDMX codes in the variable called "sdmx", we have created 

three time series variables ("refperiod", "period" and "year") and we have kept the instrument 

codes in the "imfcode" variable. We have an indicator variable to tell us whether a row 

represents a "credit" or "debit" value (as indicated by the variable "balance"). We then have 

the instrument hierarchy that was explained above as indicated by the variables "account", 

"instrumentgroup", "instrumentuppersubgroup", "instrumentsubgroup" and "instrument". And 

finally, we have the "amount" variable containing the numeric value of each row. 

From this data structure, it is easy to add the net amounts while still maintaining the same data 

structure. 

 

 

To calculate net amounts, we will be summing all the rows of the "amount" variable grouped 

by every other variable. If we multiply all "debits" by -1 and sum the rows, we will effectively 

get the net amounts. 

 

We first have to replace all NAs in the "amount" variable with "0" (because we cannot sum 

NAs): 

 

 
 

We then do the calculation where we sum the rows (multiplying debits by -1) and store the 

results in a temporary data frame called "CA_KA_df_net". We also make sure that the 
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"balance" variable always takes the value "Net receipts" in this data frame (so that we can 

distinguish the net amounts from the debits and credits): 

 

 
The data frame "CA_KA_df_net" will look like this: 

 

 
We now simply have to union the two data frames "CA_KA_df" and "CA_KA_df_net"  to a 

common data frame (we just call this "CA_KA_df" as well) which is readily done with the 

"rbind" function: 

 

 
 

Hence, the final data frame "CA_KA_df", containing all relevant data (on a credit, debit and 

net basis) for the current account and capital account, will have a database-structure like this: 

 

 
 



Support to the reform of the statistics system in Bosnia and Herzegovina    30 of 

33 

 

 30 

The data for the current account and the capital account has now been prepared and the next 

step now is to create a similar data structure for the financial account. 

We start off by filtering the "BPM6BOPForm_df" that we previously created. We rely on the 

fact that all items belonging to the financial account can easily be identified through the 

pattern ".FA." in the SDMX codes: 

 

 
 

The next many lines of codes are more or less the same that were used to prepare the 

"CA_KA_df" (the current account and capital account), though with a few modifications 

given that the financial account representation is different from the current and capital account 

representation.  

 

However, the resulting data structure will be the same as can be seen here: 

 

 
 

We now have a complete data frame called "FA_df" that contains all relevant data from the 

financial account, along with the SDMX codes ("sdmx"), instrument codes ("imfcode"), time 

series variables ("refperiod", "period" and "year"), "balance" indicator (indicating whether a 

row is an "Asset", "Liability" or "Net asset") , the instrument hierarchy ("account", 

"instrumentgroup", "instrumentuppersubgroup", "instrumentsubgroup" and "instrument") and 

the "amount" variable.  

 

We can now combine the final data for the current account and capital account with the data 

for the financial account. Hence, we combine the data frames "CA_KA_df" and "FA_df" via 

the "rbind" function and store it in a new data frame called "BOP_most_recent" (we add a 

new variable "version" to indicate that this is the most recent data): 
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We now have the most recent balance of payments data ready in a database-like structure 

looking like this: 

 

 
 

We now have to do the same for the previous data. 

We first read in the relevant excel file (the one specified by "path_previous") and store it in a 

temporary data frame called "BPM6BOPForm_revision": 

 

 
 

Based on this data frame, we basically just repeat all the codes that were used to create the 

data frame "BOP_most_recent". 

 

The resulting data frame is called "BOP_revision" and contains all balance of payments data 

in a database-like structure. We ensure to add the value "Previous" to the "version" variable in 

order to indicate that all values in the "BOP_revision" data frame are based on the previous 

excel-file. The resulting data frame "BOP_revision" looks like this: 
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We can now combine the most recent balance of payments data with the previous version in a 

common data frame called "BOP_data": 

 

 
 

The final data frame "BOP_data" will look like this: 

 

 
 

The dataset for the balance of payments data is now complete and we can now save the final 

data frame as an RDS-file to be located in the RDS-folder:    

 

 
 

Location of the RDS-file with all the relevant balance of payments data:  

 

 
 

We can now remove the temporary data frames that were used to create "BOP_data".  

 

 
 

The final part of the "data_all.R" scripts now aims to create a similar database-like structure 

for the most recent and previous version of the international investment position data. The 

resulting data frame called "IIP_Kvartalni_df" is saved as an RDS-file in the RDS-folder: 
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