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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:

e Adjust dashboard for CBBH based on Danish Central Bank system
e Teach and advise CBBH staff on maintenance and development going forward
e 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.

External statistics =

Production indicators

-382 m. KM -467 m. KM 80 m. KM
Current account for the recent period Capital account for the recent period

-316 m. KM 5m. KM 492 m. KM
Investment income for the recent penod Net ervors and omissions for the recent period ‘Change in reserve assets for the recent penod

Balance of payments Net errors and omissions Trade in goods and services
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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 | CBBH

whether dashboard can continue
to run on an IP-address

Ensure that necessary software | CBBH
and checkpoint of version
control are set up (cf. dashboard
guide)

Ensure that excel sheets CBBH
maintain same format (same
SDMX and instrument codes)
and that they are located in
correct folders

Seek further education in R- CBBH
programming, mainly how to
use the "shiny" package
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Annex 1. Terms of Reference

Terms of Reference

EU Twinning Project BA 15 IPA ST 01 17

Component 3: Balance of Payment and I1Ps
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)

e Zelimira Raspudic, Vice Governor

e Amir HadZiomeragi¢, Head of Statistics and Publications Department
e Vedran Milisav, Head of BoP statistics section

e Aida Kalco, Economist/Statistician in BoP statistics section

e Masa Kamenica, Economist/Statistician in BoP statistics section

MS Experts
e Morten-Bo Paulsen, Danmarks Nationalbank

Twinning Project Administration
o Katja Mgller Hjelvang, RTA

e Pemka Sahinpasi¢, RTA Assistant
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Annex 3. Dashboard guide

Case no.: 190134
Document no.: 1956955

12th. November 2019

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):

0SDisk (C:) » R » R-343 » library » base » R

iotek + Del med = Ny mappe
Navn Andringsdato Type Starrelse
|| base 12/6/2017 8:24 AM  Fil 5KB
|| baserdb 12/6 824 AM  RDB-il 928 KB

base.rdx 12/6 8:24 AM  RDX-fil 13 KB

| Rprofile 6/15/2019 7:31 PM Fil 6 KB

g og Analyse

3jer

Open the folder in Notepad and add the following to the end of the file:
checkpoint::setSnapshot(*2018-03-01"):
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Tocal({
br <- Sys.getenv(“R_BROWSER“, NA_character_)
if(!is.na(br)) options(browser = br)
tests_startup <- Sys.getenv{"R_TESTS")
if(nzchar (tests_startup)) source(tests_startup)
ca_cert <- Sys.getenv( CURL_CA_BUNDLE", NA_character_)
if(lis.nafca_cert) &&
file.exists(ca_path =- file.path{R.home("etc"), "curl-ca-bundle.crt"}})
Sys.setenv{CURL_CA_BUNDLE = ca_path)

1))

#5Etter standardbibliotek ti1 pandoc

SYS. env(RSTUDIO_PANDOC = "C:/Program Files/Rstudio/bin/pandoc™)
er FEpos Mtory—sil-t—mases—2018

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

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:

install.packages (" checkpoint", repos

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:

install. packages(
install. packages

install. packages

install. packages

install. packages

install. packages

install. packages eadr
install. packages ubrida
install. packages ]
install. packages

install. packages

install. packages

install. packages

install. packages

install. packages

install. packages

install. packages

install. packages

install. packages

install. packages

install. packages

install. packages

install. packages

install. packages bleEx
install. packages

install. packages("Tormattable™)
install. packages ridisLite™)
install. 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

» Brugere » mbpa » Rdashboards » CEBH » app »

Jel med = Ny mappe

-

Navn Endringsdato Type Sterrelse
Server 11/10/2019 10:27 ...  Filmappe
Ui 11/10/201! Filmappe
WIWW Filmappe
|| current_pid Fil 1 KB
R-fil 4KB
@] server.R R-fil 3 KB
& uiR R-fil 5KB

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

1 ro(list=1s())

irce(File. path(getwd() , "R/




Support to the reform of the statistics system in Bosnia and Herzegovina 10 of
33

Location of the "functions.R™ script:

» Brugere » mbpa » Rdashboards » CEEH » R

Del med - My mappe

-

Mavn fnc

functions.R 1171

shell. exec(file. path(getwd ) ,"Tindip. bat

my_ip <- read.table(file.path{getwd () ,"my_ip.txt"]

S~

runappfile. path{getm app") , launch.browser = ,host = as.character{my_ipivi), port =

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

» Brugere » mbpa » Rdashboards » CBEH »

Delmed v My mappe

Navn Andringsdato Type Starrelse

app 11711, Filmappe

data Filmappe

R Filmappe
R .RData RV 16 KB
|| Rhistory RHIST 3B KB
| add readme Fil 0KB
|| CBBH.Rproj RPROJ-fil 1KB
|| current_pid Fil 18
Windows-batchfil 1KB
(L myipta ) Telestdokument 1KE
|| readme.md MD-fil 0KB
| readme.mdgit MDGIT-fil 0KB
(E] testxlsx Microsoft Excel-re... 17 KB

10
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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"):

» Brugere » mbpa » Rdashboards » CBEH » data » rds

Del med = My mappe

Mavn :Enclrmgs\clatc Type Starrelse

| path_most_recent.rds 11/12 RDS-fil 1KE
7| path_previous.rds 1112/ RDS-fil 1KE
7] Capital_account_details_revisiens.rds 11711/ RDS-fil 1KB
7] Current_account_details_revisions.rds 11/11, RDS-fil 12 KB
7| Financial_account_details_revisions.rds 11/11/2 RDS-fil TKB
7| Investment_income_details_revisions.rds 1111/ RDS-fil 3KB
7] TIP_details_revisions.rds 11/11/20 RDS-fil 4 KB
7| Financial_account_yearly_details.rds 1111/ RDS-fil 83 KB
7| Financial_account_details.rds 11/11/20 RDS-fil 277 KB

| IP_details.rds 11/11/2 RDS-fil 164 KB
|| OP_yearly_details.rds 1111/ RDS-fil 54 KB
7] Investment_income_details.rds 1111, RDS-fil 49 KB
7] Investment_income_yearly_details.rds 11/11/20 RDS-fil 14 KB
7] Capital_account_details.rds 111172 RDS-fil 15KB
|| Capital_account_yearly_details.rds 11/11/2 RDS-fil 5 KB
7| Current_account_details.rds 11/11,/201¢ RDS-fil 258 KB
7] Current_account_yearly_details.rds 11711, RDS-fil 52 KB
7| Portfolio_investments_producticnindicator.rds 11711/ RDS-fil 2KB
7| BOP_data.rds 11/11/2 RDS-fil 319 KB
|| Capital_account_productionindicator.rds 11/11 RDS-fil 2 KB
| Current_account_productionindicator.rds 117117 RDS-il 2KB
7| Direct_investments_productionindicator.rds 11/11, RDS-fil 2KB
7| Financial_account_productionindicater.rds 11/11/2 RDS-fil 2KB
7| Goods_services_productionindicator.rds 11/11/2 RDS-fil 2KB
|| IP_data.rds 11/11/20 RDS-fil 77 KB
7] Investment_income_productionindicator.rds 11/11/2018 RDS-fil 2KB
| Reserve_assets_productionindicator.rds RDS-fil 2KB

11
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path_most_recent<-Tist, es PM& IMF reporting”,patter

path_previous<-Tist.files /mbpa, Jard ,pattern="=.x

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

: fusers/mbpa/R dashboards/archives/BOP_BPMe_Izvjestaji-27.06.2019.x1s

=~

saverDs(path_most_recent,paste{save_dir,"path_most_recent.rds",sep = /"))

saveRDS(path_previous,paste(save_dir, " "path_previous.rds",sep =

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

» Brugere » mbpa » Rdashboards » CBBH » data » rds

Del med = My mappe

Mavn Endringsdato Type Starrelse

|| path_most_recent.rds 11/12/201912:32 ... RDS-fil 1 KB
path_previous.rds 11/2/201912:32 ... RDS-il 1 KB

| Capital_account_details_revisions.rds 11/11/20199:26 P RDS-fil 1 KB

) Current_account_details_revisions.rds 11/11/20199:11 P RDS-fil 12 KB

12
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ction(s, amount){
substri{s, 1, amoumnt))

(y1.1abel="En. iot",align="high",y2.label="En. i",kolonnetype = {

he_xAxis(tickcol 66666") , T1CkPOSTTION="1ns1de", TineColor=c("#666666") ,labels = 1ist(style=1ist(fontfamily="Lucida sans
hc_exporting(enabl
hc_legend(reversed=

Unicode® , Fontsiz: u e',color =

nt.color}'> ame b = " style=Tist(fontFamily= "Lucida Sans Unicode”,fontsize=6.5) ,useHTML=

startonTick=TrUE, style=Tist (fontrami ly="Lucida ¢ 7),plotLines = Tist(

hc_plotoptions(Tine = Tist(mar|
area = list

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

Balance of payments

A NAMAA

201804
Financial account: —207.9 m. KM

W eistcrl st oM m U

13
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~idata,ilevels,ivalue,ititle,inavn,iyakselabel){

hc_plotoption:
series = Tist
boderwidth £
datalabels = Tis
cropThreshold

iupperLevel
UpperLevel -

i owerLevel <- ilevels[j+1]

DrillDownList <- 1is
r in 1:UpperLevelCou

DrillDownList[[i]] = list(name =
id =
data =

DrillDownc

hc_drill <- hc_drill
hec_dri1ldown(
allowPoirmDrilldown =
ies = DrillDownd

C_xAxis(type =

ri1IDownC ,DriT1DownList)

pperLevel[i],
erLevel[i],
ist_parse(idata

filter

Example of "drilldown-chart™ created with the "hc_drill" function defined in the "functions.R"

script as shown above

40 Debt securities

Revision: 20.9 m_KM.

Net revisions of the financial account, 2019Q1

Most recent vs. previous version

2.0

-13.5

-19.6

Debt securities

Equity Inter-company debt

Other investment

Stocks and investment fund shares

14
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hooptslang i highcharter.lang™)
hooptslang "Print chart™
hcoptslang L
hooptslangfdownloadlPEG chart
hcopts1angfdownloadsva chart
hoopts1angfdownloadPDF "Download chart
hoopts1ang$downloadCsSy "Download chart
hcopts1angidownloadxLs "Download chart data as XLS
hooptslang "ol data in table™

data to display"

to {series.na
hooptslangiresetZoom

hcoptslangidecimalPoimt="".
hooptslangithousandssep
options (highcharter.lang = hcoptslang)

Examples of how "hcoptlang” settings display in dashboard:

Direct investment

Print chart

Investment income

ownload chart as FNG

ownload chart as JPEG

Millions KM

ownload chart as FDF

ownlozd chart data as CF

D¢
D¢
Download chart as SVG
D¢
D
D

ownlozd chart data as XLS No data to display

Show data in table

Assets [ Liabilities ¢ Net assets (right axis)
Select period Select balance
2013Q1 v Net receipts v

Net revisions of investment income, 2019Q1

Most recent vs. previous version

Interest from deb securites (tong-tezz
Interest from debe securities
4

Back to Debt securities

25

Interest from debt securities (Long-term) Interest from debt securities (Short-term)

Nate: Revisions on investment income

15
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addResourcePath("bpmest
file.

Toading indicator <- function(wait_ " ving data",
i M ding-indicator /loading-indicator.gif",

tagList(
singl

ading-indicator').hide()

» wWait_time}

Example of "loading indicator™ as defined in "functions.R™ as above and location of relevant
files that function refers to:

:) » Brugere » mbpa » Rdashboards » CBEH

Del med = Ny mappe

Mavn

Retrieving data 4 | loading-indicator.css

L
2

% loading-indicator.gif
% Thumbs.db

Select balance

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.
Mavn
BOP za korisnike

Eurostat Reporting SDMX Compact Mavn

Mo ICS file ——
5] BOP_BPMG Lrvjests}i-27.06.2019:xis )

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 "11P_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:

16
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» Brugere » mbpa » Rdashboards » CBBH » data »

Del med = Ny mappe
Mavn ° AEndringsdato
rds 11/11/2
data.capitalaccount.R 11/12/2 v Brugere » mbpa » Rdashboards » CBBH » data » rds

data.currentaccount.R 1171272

data.financizlaccount.R 11/1172

Del med = My mappe

data.internationalinvestmentposition.R 11/12/2 N
\avn

@] data.investmentincome.R 11.

data.productionindicators.R 11,
data_allL.R 11/12/2

7| IP_data.rds
7| BOP_data.rds

m m wm wm m wm om M A

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".

BEPMEBOFForm_df <-read_excel({pasted(path_most_recent), sheet = "EFMEBOFForm”,skip=7)

By skipping the first 7 rows from the "BPM6BOPForm" sheet, the values on the 7 row will
be used as variables names:

17
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B C D E V w X ¥ r AL AB AC AD Al

1 =
3 Country ia & Herzegovina
4 Currency: nal Currency
5 Scale: Millions
. Balance of Payments 6 Conversion Table
7 00-Q5 200904 2009-Q1  2009-Q2 200903 2009-Q¢  201:Q1 20102 2010-Q3
3 | SDAIX BPM6 Concept Q20083 Q20084 Q2N Q20091 QW3 Q20094 Q0N Q20102 Q0I03
9
11 100000 L BN NE Il ‘Q.\' #WLSISLTB.CA. Z Z Z§. T. XN |Current account -328.5 -583.2
12 100000 LCNNE 1 QXNAWISISLI.C.CA. Z 7 8. T. Credit 30023 3,
13 100000 LD X NE 1 QNEWLSLSLTD.CA Z Z 7§ T. XN Debit 34208 3.880.7)
14 011000 1 BXNNE LA ‘Q. V1.81.8L.TB.GS. Z Z Z8. T. XN Goods and services -13345]  -L600.3
15 0000 1LCNNE LA QNAEWLSLSLT.CGS. Z Z. 75, T. Credit 1,366.6 10217 20744
16 011000 LD NXNE LA Debit 2,580. 3256.2
17 110000 L BN NE Lia Goods -13811

001 CNNE |14 Credt s8] o7ty

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

e 25 i formule

GREBwmowmwaewne

EXPORT OF GENERAL MERCHANDISE and GOCDS PRO
IMPGRT OF GENERAL MERCHANDISEand ¢

=

which Re-expors (credi)
s of goods under merchanting (credit) MERCHANTING: CRE and MERCHANTING: DEB

BRREBGEESE R

B

ces on physical nputs owned by others

in reponing sconomy — Goods retur..

BOE N B R

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

18
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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):

EPMEROPFOrm_df<-BPMeBOPForm_df [, colsSums(is.na(BEPMeBRBOPForm_df)) '= nrow(BPMEEOPForm_df) ]

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” :

EPM&BOPFoOrm_df<-gather { BPMeBOPForm_df , refperiod, amount , names { BPMEBOPForm_df [, 9: ncol {BPMEBOPForm_dif) 1))

The data frame "BPM6BOPForm_df" now look like this:

1100001 DN NE

EREEEwa o uwa

EXPORT OF GENERAL MERCHAN

=

IMPORT OF GENERAL MERCHAN

MERCHANTING: CRE and MERCHANTING: DEB

LB S &R

services on physical inpus owmed by others 164

assing in raporing sconomy — Goods retum._. 1A

axsing abroad - Goods sent {

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 =

19
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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").

B Global Ewironment -
Data

# EPMGEOPForm_df 1154 obs. of &6 variables
#® hcoptslang List of %

values

B Global Emvironment -

Data

@ BEPMGBOPFoOrm_df 66932 obs. of 10 variables
# hcoptslang Li1st of 21

Values

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:

BPMGBOPForm_df«<-TiTter (EPMEBOPForm_df, ! (right (EPMEEOPForm_dfirefperiod, 3]

EPMEROPFOrm_df[,1:9] <- Tapply(EPM&ROPForm_df[,1:9], str_squish)
EPMEROPFOrm_df {amount<-as. numeric( EPMEEOPForm_df Samoumnt))

EPMEROPForm_df<-f11ter  BPMEBOPForm_df, !15. na(SOMX) )

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:

BPMEEOPForm_df<-mutate( BPMeBOPForm_df , period=as. numeric(gsub{": " ,"0" ,substr(refperiod, 3 ,nchar (refperiod))
mutate(refperiod=pasted(substr(ref]
ic( refperiod,
i t{refperiod,
umeric(right(refperiod,
130D

=itTelse(right(p
i period,

ric{left(period,4)))

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):
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BPMEBOPForm_df<-BPMEBDPForm_df>%setnames (" 5DMX" , " sdm setnames ("X__3","imfcode”)%>%setnames { "BFME Concept”, "bpm&™)

EPMEBOPForm_df<-EPMEEDPFOrm_f ct(sdmx, imFcode,bpmé,refperiod, period, year , amount)

BPMEBOPForm_df<-EPMEBOPFOrm_f rtate(imfFcode=1T
BPMEBOPForm_df<-EPMEBOPFOrm_f rtate( imFcode=1iF

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.

¢ bpmé
Current account
Credit
Debit
Goods and services

Credit

Goods

Credit

Debit

{General merchandise on a balance of payments basis

Credit

Debit

(Of which Re-exports [credit)

Met exports of goods under merchanting (credit)
uired under marchanting (negative aredit)

d under merchanting {credit

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:

sdmec = ® ® refperiod * |period * * amount * balane *  instrument
1 QM#EWLSISITCOGL 7 7 74 T XN A 200531 0503 H05 3315433358 Credit General merchandice on a balance of payments basis

7| QN#WLSLSITDGLZ 7 7%, T XN 2005Q1 20503 2005 173E3615485 Dekit General merchandise on 3 balance of payments basks

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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imf_fact<-BPMGEBOPFOrm_i mutate/bpme=iTelse(bpme *i c("Debit™,"Credit"™),Factor (Na) , bpme) )

imf_fact<-imf_fact electsdmx, bpms)

The data frame "imf_fact™ will now look like this:

¢ | bpmé

Current account

QMN#WLS1 51 TOCA

QMN#WLS151 TRGS

QN#WLS15TCG

QN#WILSI51TDGS 7 7 7§

QN#WISI51TRG 7 7

QN#WISISITCG 7. 7 75 T XN

QN#WISISITOG 7 7 75, T XN A

QN#WISI51TAGL 7 7 75 T XN General merchandise on a balance of peyments basis
QN#WLS1 5 TCGL

QN#WIL5151 TDGL ]

uﬁb‘gmmﬂmmhwmw

Of which Re-exports (credit]

&

Met exports of goods under merchanting (credit)
QMNEWLSISIT.CG2L 78 T X oods acquired under merchanting (negative aedit)
QMNEWLS1SITOGZ2Z 7 7 74 T XN Goods sold under merdchanting (redit)
QMN#WLSL 51N, L IE T X MNonmonetary gold
QMN#WLSL 51N,
QMNEWLSLSIN.
QMN#WLSLELT,
QMNEWLS1ISIT.CS
QNEWLSISITDS

BEREEBEERESER

Manufacturing services on physical inputs owned by others

R

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:

imt_factsbpme<-na. loct {imf_factibpme)

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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sdm * bpmé
QMNEWLS1SITBCA 7 7 74 T XN {Current accournt
QMNEWLSISITOCA 7 7 {Current accourt
QMEWLS1S1T.OUCA Current account
QM#WLS151TE Goods and services
QM#E#WLS1SLT Goods and serv
QM#EWLS1LSIT.DNG Goods and senvices
QMN#WLS1SITRG Z 7 75 T XN Goods

QMEWLS1SITCG, 74 T X Goods

QMEWLS1SIT.ONG, 7 Goods

QMNEWLS1SITBGLZ 7 78 T XN General merchandise on a balance of payments basis
General merchandise on a balance of payments basis

General merchandise on a balance of payments basis

1
2
E]
4
L
i}
7
B
9
10
1
12
13

QMNAWLS1S5] TCGLE 1Of which Re-exports (credit)

iy

QMN#EWLS1SIT.CG2 7 Met exports of goods under merchanting (credit)

QMEWLS1 S TOG2L Goods acquired under merchanting (negative aredit]
QMEWLS]1 5] TOG22 Goods sold under merchanting (credit)
QMEWLSISINTEGS 2 7 75 T XN Nonmonetary gold
QMNEWLS1SINTCG Nonmonetary gold
QMNAWLSISINTDGI 2 7 75 T XN Nonmonetary gold
QMN#WLS151TRS, Z8 T XN Services

QMNEWLSISITES 7 7 74 T XN Sarvices

EREEBEEELHELERR

H R

QM#EWLSISITDS 7 7 75 T XN

QM#WLS1S1ITRSA 7 7 7§ T. XN
QMN#WLSISITCSA 7 7 78 T_XN
QM#WLSIEITDSA Z 7 78 T XN

Serviges

Manufacturing services on physical inputs owned by others
Manufacturing services on physical inputs owned by others
Manufacturing services on physical inputs owned by others

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).

elect{sdmx, bpme setnames{ "bpme” , " instrument™)

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™):

s Debit"”,
"Credit","Bal ance"

ifelsesdmx >
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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):

¢ bpm
Current account
Credit
Debit
Goods and services
Credit 3 Credit

Dekit

Goods = 26 Balance
Credit 33194 Credit
Debit 5485 Debit
General merchandise on a balance of payments basis 1 -1406.4182 Balance
Credit L Credit
Dehit 85 Debit

10
2
3
4
5
4]
7
8
9
10
u
12
12

Of which Re-exports (credit) 1| Credit
Net exports of goods under merchanting (credit) 0 Credit
ed under merchanting (negative aedit) i} Credit
Goods sold under merchanting (redit) 3 0 Credit
Nonmonetary gold 0 Balance

Credit 0 Credit

BB 5 &R

Debit 20503 2005 0L0000000 Debit

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):

CA_KA_df<-BPMEBOPFOrm_df

CA_KA_dfiimfcode<-na. Tocf (CA_KA_dfSimfcode)

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):

CA_KA_df<-CA_Ka_df¥-smutate(bpme=ifelselbalance %in% c("Credit","Debit"),Factor () ,bpme))

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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CA_KA_df<-left_join{Ca_ka_df ,imf_fact,by=c("sdmx"))

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):

CA_Ka_df<-Filter (CA_KA_df, ! (balance ®%in% c("Balance"}})

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)

CA_KA_df<-Ca_KA_dfx-smutate{account=ifelse(imfcode %1ikex c("1x"),”

ifelse(imfcode %14
ifelse(imfoode %11

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)

CA_KA_ df<-CaA_KA_df ilter(! {account ®¥in¥ c("Financial account™)})

CA_KA_df<- Ca_Ka_df[lis.nalCA_Ka_dfiinstrumentgroup), ]

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.

CA_KA_dT<-CA_KA_df

CA_KA_df<-CA_KA_dF-smutate(instrumentsubgroup=ifelse(sdm %) | sdmx %1
t ntsubgroup))

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”.

Transport
Transpart
Transport
Transport
Transport
Transport
Transport
Transport
Transport
Transport
Transport
Transpart
Transport

Transpart

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™:

tment”,
subgroup)))))
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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":

ect(sdmx,refperiod,period, year , imfcode, bal ance, account, i nstrumentgroup, instrumertuppersubgroup, instrumentsubgroup, instrument , amount)

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
NASs):

CA_KA_dfiamourt [is.nalCA_Ka_ dfiamount)] <- c(d)

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):

CA_KA_df_net<-CA_KA_df¥-%select (sdmx,refperiod, period,year , imfcode, balance, account, instrumentgroup, instrumentuppersubgroup, instrumentsubgroup, instrument, amount)
group_by(sdmx, refperiod, period, year, imfcode, balance, account, instrumentgroup, instrumentuppersubgroup, instrumentsubgroup, instrument’
summarise(amount=sum(ifel Ct % "Debit” ,amount*-1, amount)) ) s=Xungroup ()%=
mutate(balance="Net receipts") (sdmx, refperiod, period,year, imfcode, balance, account , instrumentgroup, i nstrumentupper subgroup, instrumentsubgroup, instrument.
ise(. um ( amount) range(period

same [rEE— [r—— instrument * amount
QUEWLSLSLTCD e wpensaton of employees wpersaton o employees Compensation of employees w1674
QuEWLSLSLTCD2 2 7.7 " - S ——— e e e on pochcion andmperts
ot primary incoms o rimany income Susigs

QMUEWLSLSLTCDIOAATS. < e Inteest rom loans and deposis Insren
QEWLSLSLTCOAPRLE T XN e dmary Porffo imestment Irterest from et securices Long-tem

#WLSLSLTCOAPRSS.T, a0 0 Pertoio mvesmant Shor. e
QNEWLSLSLTCDARFTS Resans Inarat
QuuewLSLSLTCDIRS: e Rorfoo vestment Dividencs on ity exciucing ivestmert und shares Dividenc on ity excucing imvestment und sores

£WLSLSLTCD42 R i Orher investment Wihdrawals fromi f uasi-corporations Withclrawels-from income of quas-corporations
Directinvestment Incoms on ecuity and investment fund shares Dhidsres and wihdraus fom income of quas-eorparati
Direc investment Income on equity and investment fund shares. Reivestad samings

Portfolio imvestment come atibutatie 10 investment fu Dhidenc:

EREEE

Portfolio imvestment et L. Reinvested camings
Seyholders i insuranc_  Investment income atribLtable t poBcyholdrs n nsurane

H

Rem.
QN#WLSISLTCDIQDA 751 2 Netreadps G L Intarest
QNEWLSLSLT.CDISRFS Z§ XL XN 0 Netreceipts G L Income an equity and investment fund shares (Reserve asse..Income on equity and investment fund shares
#1515 TCGL 1 merchandice on 3 balance of payments ndice on 3 balancs of payments basic Genera merchandice on a balance of payments
QuawSLSLTCGR couired uncier merchanting (pegative recit) cquired under merchanting (negative creditl acquired under merchanting (negetive redit
£W15151TCG22 ocs sold under merchanting (red ods sold undes merchantin edit)

ceipts Capitalaccount pisiions (OF cqisitions (DR / disposs . issbons [DR)  dispasals. (CR. €

QNEwLSISLTCS 5 Netreceipts Current accoumt  Service: Manufacturing srvices on physical nputs owned by others  Manufacturing sensces on physicalinputs cwnd by cthers

BREBEESEGSR

QNEWLSISLTCSE 7 7 78 T.X 0 Netreceipts Current accoumt  Sarvices Malntenance and repir senices nie. Maintznancs and repair senvics nie.

B

QNEWLSLSLTCSCL 7.2 Transport Transpor
QNEWLSISLTCSC2 7. 0 32 2 Transport Transport

We now simply have to union the two data frames "CA_KA_df" and "CA_KA df net" toa
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:

* refperiod ¥ * instrumentgroup ¥ * i instrument
QNAWLSLSLTS Z$.TXN 201604 & Net receipts Senvices arch and development.
QNAWLSISITDSIL Z Z Z6.TXN 201604 3 Net receipts Senices
2071 7 Net receipts  C. Senices
2017 Net receipts Senvices arch and development.
QNAWISISLTCSN 7 2007 Net racei Services i i a0ch and development
QNAWISISLTDSN 7 7 78T Net receipts Senic a0ch and development
N#WLSISITCSIL 7 7 7§ T XN 200 Net receipts Senvices Research and dev
QNAWISISITDSN 7.7 78, T.XN Net receipts Current-aocount — Sarvices er bus er bus Rescarch and development szni
QNEWLSISITCSIL 7 7 7. T.XN » Net receipts Currentaccount — Services i 2 i arch and development ser
NEWLSISITDSI 7. 7 78, TXN it account  Sani = arch and development servi
QNAWISISITCSI 7 7 79,7 XN 1ABI01  Metreceipts Cumentaccount
NAWLSISITDSI 77 Z§ TXN X x 1ABI01  Metreceipts Cumentaccount
QNAWILSISITCSI 7 7 74.7.) Current account
QNAWLSISLTDSIL = acc = arch and development.
QN#WLSLSLTCSL Z Z 78 T.XN 201809 ervices arch and development servis
QNAWLSISLTOSIL 7. Z 25, T 201809 3 Net receipts G Senvices Reszarch and development servi
201812 Net receipts  C. Services o Oher Reszarch and development s
201812 Net receipts Senvices arch and development servi

QN#WLSISLTCSIL ; 201903 Net receipts Seniices arch and development sarvi

QN#WLSISITDSL 7.7 7.7, 201903 ] Net receipts Senices
201906 Net raceipts Ct Services
201906 Services
Services sfessional and management consulting
nt account  Seic Professional and management consuling
1Ah102 2 Current account  Senvices Professional and management consulting 0.000000000
QN£WLS1S 1Ah102 Current account  San Other bus Other bus Professional and management consulting 0.000000000
QNAWISISITCSIZ 7 7 74 T XN 1Ah1C Current account ~ Sani 5 Professional and management consulting
QNAWISISITDSIZ 7 7 7§ T x 1Ah102 it account  Sani = s Professional and management consulting
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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:

FA_df<- BEPMGEOPForm_df Filter{sdmx %1ikex c(

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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BOP_most_recemt<-rbind(Ca_KA_df,FA_df) utate(version="Most recent")

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™:

BPMEBOPFOrm_revision <-read excel(pasted(path previous), sheet = "BEPMEBOPForm”,skip=7)

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 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:

saveRDS(BOP_data,paste(save_dir, "20P_data. rds",se
. 1P i ] »SER

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

A_ —
} » Brugere » mbpa » Rdashboards » CBEH » data » rds
e = e 0 |

Del med = Ny mappe
Mavn

BOP_data.rds

| path_most_recent.rds

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

rm(1ist=c( rision™, "CA_KA_df","CA_KA_df_net","CA_KA_revision","CA_KA_revision_net","rFa_df","FA_df_net",

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 "11P_Kvartalni_df" is saved as an RDS-file in the RDS-folder:
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33 of

2} » Brugere » mbpa » Rdashboards » CBBH_ dev » data » rds

SE

Del med = Ny mappe

r

Mawvn

=
1] Capital_account_details.rds

7| Capital_account_details_revisions.rds

| Capital_account_productionindicator.rds
7| Capital_account_yearly_details.rds

| Current_account_details.rds

1] Current_account_details_revisions.rds

7| Current_account_productionindicator.rds
] Current_account_yearly_details.rds

7| Direct_investments_productionindicator...,
| Financial_account_details.rds

| Financial_account_details_revisions.rds

| Financial_account_productionindicator.rds

| Financial_account_yearly_details.rds

=l
=l

=l

| Investment_income_details.rds
] Investment_income_details_revisions.rds
7| Investment_income_productionindicator...

] Investment_income_yearly_details.rds

=l

=l

| Portfelio_investrments_preductionindicat...
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