METHODOLOGY FOR CALCULATING THE EFFECTIVE EXCHANGE RATES

Nominal effective exchange rate (hereinafter: NEER) is a weighted average of bilateral exchange rates of Bosnia and Herzegovina’s convertible mark (hereinafter: KM) to its relevant trading partners’ currencies. 
Real effective exchange rate (hereinafter: REER) is defined as nominal effective exchange rate deflated by relative prices (measured in CPI (consumer prices) and PPI (industrial producers’ prices), in domestic economy and trading partners economies denominated in single currency. 


Nominal effective exchange rate (NEER)


Calculation method

where N stands for the number of countries in the reference group of trading partners,  is an index of the average exchange rate of the currency of KM vis–à–vis the partner country i in period t (expressed in terms of the domestic currency unit per unit of a foreign currency), and  is the trade weight assigned to the currency of trading partner i.
Two elements are important for ensuring the proper construction and interpretation of the nominal effective exchange rate, those being:
· calculation of weights, which needs to include:
· trading partners selection
· updating of trade weights
· weighting method
· double export weights in practice
· choice of currencies



Calculation of weights – double export weights

The approach used for calculating the effective exchange rates of KM follows the Bank for International Settlements (BIS) methodology presented in BIS economic papers No.39 “Measuring international price and cost competitiveness” by Philip Turner, P and Jozef Van’t Dack ( 1993). 
According to the methodology, weights for calculating effective exchange rates of KM are based on the structure of imports and exports of manufacturing industry goods. Weights reflect direct import competition, direct export competition and export competition on third markets. Calculation of the total weights is therefore based on the matrix of very detailed import and export data. 
While import weights are simple share of total BH imports for each trading partner, export weights are a combination of simple share and double export weights taking into account third market competition. They capture the effect of competition faced by BH exporters from both domestic producers in domestic markets and exporters on third markets.
The weights are based on the structure of imports and exports of manufacturing industry goods– consisting of four commodity groups according to Standard International Trade Classification: chemicals and related products, n.e.s. (SITC group 5), manufactured goods classified chiefly by material (group 6), machinery and transport equipment (group 7) and miscellaneous manufactured articles (group 8). Source data are obtained from the UN Commodity Trade Statistics Database – UNCTAD.
Link: http://unctadstat.unctad.org/wds/ReportFolders/reportFolders.aspx?sCS_ChosenLang=enIn order to more closely and easily explain the method for calculating the double–weighted export weights and how the simple export weights are adjusted for competition in third markets, a simplified example in Figure 1 is shown.
Figure 1 Illustration of direct competition and competition in third markets
[image: ]
Note: Illustration shows the real value of trade in products of manufacturing industry obtained as the average value in the period 2002 – 2004; Values are expressed in millions of dollars. This illustration is motivated by a similar one displayed in Turner and Van't Dack, 1993, p. 18 – 19


In this illustration the first two steps are to determine the extent of competition between BH exporters and manufacturers from Germany on the German market (direct competition), and the extent of competition between exporters from BH and exporters from Germany in third markets (indirect competition).
The first step is to determine the importance of manufacturers from Germany on their domestic market (⸗283.165), as well as the importance that exporters in Germany have in the third markets (⸗695.920). From this it can be determined that in the total supply of products that is available in the German market (excluding supply from BH), German manufactures account for 49% (⸗283.165/(283.165+293.995)), while exporters from third markets account for 51% (⸗293.995/(283.165+293.995)). Likewise, share of German exporters in the total export in third markets (excluding export from BH) accounted for 16% (⸗695.920/(695.920+3.570.265)), while the remaining part is related to other manufactures/exporters in third markets, 84% (⸗3.570.265/(695.920+3.570.265)). The second step is to determine the importance the German market and third markets have to BH exporters, so the extent to which BH exporters compete on the German market (direct competition) and on the third markets (indirect competition) can be determined. This is achieved by calculating Simple export weights, which shows the shares of these two markets in total BH exports. German market, in total BH exports, participates with 21% (⸗183/(183+708)), and third markets participate with 79%.
Combining both steps would result in assigning a double–weighted export weight for Germany (the importance of Germany in direct and indirect competition). 
Overall trade weights are derived by combining the bilateral import weights with the double export weights. 
Simple import weights are calculated by using imports from Germany (⸗500), so simple import weight assigned to Germany is 17% (⸗500/(500+2.442)).

Trading partners selection

The selection of countries is based on evaluation of individual trading partners’ shares in overall BH foreign trade of manufacturing industry (in sections 5–8 SITC Standard International Trade Classification).
According to mentioned criteria, the group for calculation of effective exchange rate index includes the 24 most important countries. The group includes Austria, Belgium, China, Croatia, Czech Republic, France, Germany, Hungary, India, Italy, Montenegro, Netherlands, North Macedonia, Poland, Romania, Russian Federation[footnoteRef:1], Serbia, Slovakia, Slovenia, Spain, Switzerland, Turkey, United Kingdom, and United States, with a total significance share for the group approximately 90%. In case that one of the countries has become a significant trading partner, it should be included in the calculation.[footnoteRef:2] [1:  In the category of significant trading partners observed up to the three-year weighting period 2022-2024.]  [2:  For example. India, Slovakia and Spain became important trade partners in 2023, so they were added to the calculation scheme.] 

Figure 2 Market shares in total BH trade (5–8 SITC)
	Economy
	Average for
2004-2006
	Average for
2007-2009
	Average for
2010-2012
	Average for
2013-2015
	Average for
2016-2018
	Average for
2019-2021
	Average for
2022-2024

	Austrija
	4,5%
	4,5%
	4,8%
	5,2%
	5,2%
	5,9%
	5,9%

	Belgium
	0,6%
	0,6%
	0,6%
	0,6%
	0,7%
	0,8%
	0,8%

	United Kingdom
	0,8%
	0,7%
	0,6%
	0,8%
	0,8%
	0,8%
	0,5%

	France
	1,9%
	2,0%
	1,8%
	1,8%
	2,0%
	2,2%
	2,0%

	Netherlands
	1,0%
	1,1%
	1,1%
	1,4%
	1,7%
	1,7%
	1,8%

	Croatia
	17,9%
	16,9%
	14,7%
	11,7%
	10,6%
	10,7%
	11,0%

	India
	0,2%
	0,3%
	0,4%
	0,4%
	0,5%
	0,5%
	1,1%

	Italy
	10,5%
	10,4%
	10,0%
	11,3%
	11,4%
	11,5%
	11,7%

	China
	2,3%
	3,1%
	3,4%
	4,7%
	4,3%
	4,9%
	5,8%

	Hungary
	3,5%
	3,5%
	2,4%
	2,5%
	2,4%
	2,4%
	2,2%

	Germany
	12,6%
	12,4%
	12,3%
	13,0%
	13,0%
	13,2%
	12,9%

	Poland
	1,6%
	1,3%
	1,8%
	2,1%
	2,3%
	2,4%
	2,5%

	Romania
	1,8%
	0,9%
	1,1%
	1,3%
	1,2%
	1,2%
	1,0%

	Russian Federation
	1,9%
	2,5%
	6,6%
	5,4%
	3,4%
	1,9%
	1,3%

	United States of America
	2,1%
	2,4%
	2,3%
	2,0%
	2,0%
	2,0%
	2,2%

	North Macedonia
	0,8%
	1,0%
	1,1%
	1,0%
	1,0%
	1,0%
	0,9%

	Slovakia
	0,6%
	0,8%
	0,8%
	1,0%
	1,0%
	1,0%
	0,9%

	Slovenia
	8,3%
	7,1%
	6,5%
	6,0%
	6,4%
	6,3%
	5,4%

	Serbia                            (from 12.02.2007)
	0,0%
	11,0%
	10,3%
	9,8%
	10,6%
	11,3%
	11,1%

	Serbia and Montenegro (to 12.02.2007)
	11,3%
	0,3%
	0,0%
	0,0%
	0,0%
	0,0%
	0,0%

	Turkey
	2,0%
	3,5%
	2,5%
	3,4%
	4,1%
	4,3%
	4,3%

	Montenegro                        (from 12.02.2007)
	0,0%
	1,2%
	1,5%
	1,4%
	1,4%
	1,3%
	1,6%

	Czech Republic
	1,9%
	1,8%
	1,7%
	1,6%
	1,7%
	1,5%
	1,7%

	Switzerland
	2,0%
	1,7%
	1,0%
	0,9%
	1,0%
	1,3%
	0,9%

	Spain
	0,7%
	0,8%
	1,1%
	1,1%
	1,2%
	0,9%
	1,0%

	Share in total trade
	90,7%
	91,8%
	90,5%
	90,3%
	90,0%
	91,1%
	90,5%



Updating of trade weights

The trade weights are time–varying as they are calculated over non–overlapping three–year periods, where weights are fixed in the sense that the same weights are used for the entire period until the next set of weights (three–year trade data[footnoteRef:3]) become available. An advantage of using three–year averages, as opposed to trade weights that are updated more frequently, is the smoothing out of potentially large short–term fluctuations in trade flows. Moreover, more frequent updating also entails additional data revisions, which could complicate the analysis of competitiveness developments.  [3:  According to updated UNCTAD data] 

As a result, six sets of weights are currently available, based on trade data for the periods 2004–2006, 2007–2009, 2010–2012, 2013–2015, 2016–2018, 2019-2021 and 2022-2024, selected periods are identical as used by the European Central Bank (ECB) and some other institutions, what enables direct comparability and harmonization.

Weighting method

In accordance with approach used by the BIS and ECB, CBBH needs to assume that the BH exporters are faced with the total number of export markets “H” (whereby H = N + R; “N” being the trading partners, while, “R” the group of countries referred to as the “rest of the world”). It is assumed that the countries included in the reference group for calculation of effective exchange rate are the only suppliers in H foreign markets and that exports of manufacturing products and domestic production of manufacturing industries of the countries not included in the reference group (i.e. the rest of the world) are not competing with products of the countries in the reference group.
The share of each market in total BH exports is calculated as:

where   denotes the BH export flows in the reference period (average total BH exports in the three–year period) to market j (all markets, not only those against which KM external value is measured).
The subsequent adjustment of export shares to capture third market effects yields the double export weights of each partner country i:

where   is the share of country i’s supply (competitors entering into the reference group of countries against which to measure external value of KM) in market j, which is obtained as:

where  denotes the export flows from country i to market j, and  represents the gross manufacturing output of country i that is sold in its domestic market in the reference period and serves as a proxy for the gross value of the domestically produced supply of manufactured goods.
Then the share of manufacturing products produced in each competitors’ markets that make reference group, is obtained as:

where  denotes countries exports of country i on the reference group market N. 
Imported weight of the country i does not undergo any adjustments, and is equal to the simple share of country i in the total BH imports from N competitor economies that compose the reference group, and is obtained as:

where  is the total import in BH from country i in the reference period.
The overall weight of each partner country i in the group of trading partners is obtained as the weighted average of the export and import weights, that is:

where=  denotes BH export towards H foreign markets, and  denotes BH imports from N competitor economies.

Double export weights in practice

Domestic production of manufacturing sector represents a value–added product of manufacturing industry increased by imports of these products and reduced for export. The purpose of the aforementioned adjustment was to get the total amount of products that is offered in the domestic market.
Table 1, Part 1. provides simple export weights reflecting shares of BH exports (5–8 SITC) destined for each of the 24 partner countries plus the aggregate for the rest of the world. For example, 6.60% of such BH exports goes to Austria, 11.45% to Croatia, 12.88% to Germany, etc. 
Part 2. provides the supply structure matrix of the partner countries, with all percentages in the columns totalling to 100%.
Each element in this part of the table (excluding those on the main diagonal) – represents the percentage of manufactured goods produced in one of the N competitor countries (across the rows), that is exported abroad to one of the H foreign markets (across the columns). For example, in the first column it is noticeable that 2.13% is accounted for by imports from China, 28.46% imports from Germany, etc.
  The elements on the main diagonal of the supply structure matrix stand for the percentage of total manufactured goods produced in each of the competitor countries making the reference group, intended for domestic markets of these countries. For example, in Austria 34.78% of the total supply of manufactured goods is from domestic production (first column), in China 90.85% (third column), etc.
Part 3. provides the double export weights – to obtain them CBBH uses the formula presented above  where each row in part 2 is multiplied by the row in part 1. For example, the double export weight of 4.70% is assigned to Austria. 
Part 4. provides the impact of foreign competition on the domestic market and therefore it represents a set of bilateral import weights (), and is equal to the simple share of country i in the total BH imports from N competitor economies. 
Part 5. provides an overall set of weights. In order to obtain an overall set of weights the double–weighted export weights  and the bilateral import weights must be weighted together. For example, using the above-mentioned mathematical formula, the overall weight for Austria is 8.73%, for Croatia 9.21%, etc.

Table 1 Calculation of weights, in %
 [image: ]




Choice of currencies

Choice of currencies is based on choice of trading partners, whereas euro is used for members of the euro area and Montenegro. The bilateral exchange rates of domestic currency to the currencies of relevant trading partners are needed for the compilation of both the nominal and real effective exchange rates, where the base period is 2015 (i.e. 2015=100).
In terms of the interpretation of the index, an increase is regarded as an appreciation, whilst a decrease is regarded as a depreciation. Therefore, all the bilateral exchange rates are presented through the value of the domestic currency unit per unit of a foreign currency (for example 1 KM=0,511 EUR).
The CBBH is the source of monthly bilateral exchange rates data, where monthly data on exchange rates were aggregated using geometric average of daily exchange rates. 

Interpretation of the index

An increase in NEER indicates an appreciation of the local currency (KM) against the weighted basket of currencies of its trading partners. Likewise, a decrease in NEER indicates a depreciation of KM. 


Real effective exchange rate (REER)

The real effective exchange rate serves as an indicator of international price and cost competitiveness. Changes in cost and price competitiveness depend not only on exchange rate movements but also on cost and price trends. It is well known that a real effective exchange rate (REER), not bilateral nominal exchange rates, is a better measurement to consider the export firms’ competitiveness in the global market.
REER is calculated as the geometric weighted average of bilateral nominal exchange rates which are deflated using relative prices, where the relative prices trend is based on CPI (Consumer Price Index) and PPI (Producer Price Index).

Calculation method


where N stands for the number of competitor countries in the reference group of trading partners,  is an index of the average exchange rate of the currency of partner country i vis–à–vis KM in period t,  and  are the deflators with partner country i, and  is the trade weight assigned to the currency of trading partner i.

Choice of deflators 

Consumer price index – CPI
Consumer price index is one of two deflators used in REER calculation. The advantage is that it is fairly comparable across countries (as it is calculated on the basis of a basket of goods), it is reasonably rapidly available for a number of countries. The disadvantage is that it also includes goods and services that are internationally tradable, and excludes capital goods. 
CPI data are used from various sources on monthly basis since 2005; Data for Austria, Belgium, Croatia, Czech Republic, France, Germany, Hungary, Italy, Montenegro, Netherlands, North Macedonia, Poland, Romania, Serbia, Slovakia, Slovenia, Spain, Switzerland, Turkey and United States of America are published by EUROSTAT; data for China, India, and United Kingdom are published by OECD and data are published by national statistical office for Russian Federation (see the footnote 1). 
Data for Bosnia and Herzegovina are published by Agency for Statistics of Bosnia and Herzegovina.
Industrial producer price index – PPI
Producer price index (PPI) measures the gross monthly change in the trading price of industrial products. It includes a larger number of products traded internationally, and is a rather good replacement for prices of products traded internationally. The PPI measures price changes from the point of view of the producers/manufacturers of a product. 
PPI monthly data for all countries are used since 2007. The data on total markets – for Austria, Belgium, Croatia, Czech Republic, France, Germany, Hungary, Italy, Netherlands, North Macedonia Poland, Romania, Serbia, Slovakia, Slovenia, Spain and Switzerland are published by EUROSTAT; data for domestic market for Montenegro and Turkey are also published by EUROSTAT, and data for domestic markets for China, Russian Federation, United Kingdom and United States of America are published by national statistics offices or other relevant agencies. 
Industrial producer prices data of the domestic market for Bosnia and Herzegovina are published by Agency for Statistics of Bosnia and Herzegovina.

Interpretation of the index

An appreciation in the REER index means that the domestic currency is appreciating and this can occur either through an increase in the domestic price level or a fall in the foreign price level and its likely to translate into a worsening of a country’s trade balance, as it is expected that consumption of its exports will be discouraged as they become more expensive while the country’s import should rise because these will now be relatively cheaper, therefore, an increase indicates a loss in trade competitiveness.
A depreciation in the index signifies currency depreciation due to a lowering in the domestic price level and an increase in the foreign price level. 

Chain–Linking

As mentioned above, weights are updated over non–overlapping three–year periods. The reason for using time–varying weights is that trade patterns change over time and a fixed–weight index does not capture this effect and its weights become gradually outdated (using fixed weights would lead either to an overestimation of a specific country, or an underestimation of its importance). 
Therefore, one way to eliminate the problems inherent in the construction of index by using a base period is to use chain-linking approach. A chain index links together the exchange rates and trade weights from period–to–period.
For the effective exchange rates of KM, three-year periods (currently 2007–2009, 2010–2012, 2013–2015, 2016–2018, 2019-2021 and 2022-2024) are used. This means that the indices are chain–linked at the end of each period and the chain index gives a correct picture of period–to–period changes.


Data frequency

With regard to the data frequency of the series, the NEER (2015=100) and chain–linked NEER, REER – CPI deflator (2015=100) and chain–linked REER CPI deflator are available since January 2005, while REER – PPI deflator (2015=100) and chain–linked REER PPI deflator are available since January 2007. 

Data Revision Policy

In order to provide users with a more reliable and stable series of data, and taking into account the different revision policies of the source data, the following revision policy has been adopted: 
1. The revision of the weights entails changes to the complete series of data (due to the revision of data on exports, imports and GDP, for which the source is UNCTAD), it is carried out once a year and published by the end of the first quarter of the current year. 
2. The revision of deflators (CPI and PPI) is performed monthly for the complete published series, using the latest available data from the statistical institutions that publish the specified price indices. 
3. Revision of exchange rates is carried out in exceptional situations, only in case of correction of an error in the original data. 
This approach enables alignment with the audit policies of partner source institutions, and ensures quality, consistent and up-to-date data for end users.
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Total

1. Export weights6,600,872,4711,451,951,3512,883,360,249,380,141,890,753,191,020,0012,791,6510,280,891,637,380,390,317,13100,00

2. Supply structure matrix

Austria34,781,430,143,293,290,833,584,320,151,530,930,491,271,902,190,002,403,685,630,623,110,430,540,250,66

Belgium1,4217,320,171,101,764,213,471,710,782,630,184,761,222,431,391,001,181,341,202,101,651,192,170,541,71

China2,138,7090,854,839,035,017,697,9215,967,674,1916,042,3510,294,812,006,125,0413,378,442,299,719,3210,1847,50

Croatia0,490,070,0046,030,170,070,180,370,000,313,580,051,220,130,213,002,070,263,310,070,110,040,030,010,07

Czechia3,851,450,071,6719,761,345,356,310,151,510,641,281,114,212,304,002,3116,842,061,431,270,821,070,110,73

France2,199,760,621,693,1043,805,183,380,926,131,272,670,963,633,165,002,133,812,857,755,512,843,420,762,97

Germany28,4614,623,139,4924,8812,6634,6424,722,1613,302,8213,8612,7021,8312,826,0011,3819,0913,0410,9222,637,978,683,108,34

Hungary1,980,930,103,473,040,632,6117,710,051,111,140,723,151,523,827,003,246,972,680,840,520,560,530,130,48

India0,461,960,230,600,570,690,670,4674,141,230,501,140,300,630,358,000,230,211,160,910,471,591,181,273,51

Italy5,195,460,517,714,186,714,974,610,6640,203,802,452,925,156,259,005,864,469,186,4410,123,372,771,143,31

Montenegro0,000,000,000,010,000,000,000,000,000,0053,900,000,010,000,0010,000,200,000,010,000,020,000,000,000,00

Netherlands3,9215,460,432,655,847,008,396,010,495,680,7540,791,935,163,1311,001,702,622,905,072,651,534,110,58-0,66

North Macedonia0,040,040,000,160,110,010,270,240,000,040,420,0234,120,040,0712,000,680,180,300,040,020,050,010,000,02

Poland2,601,940,082,418,932,025,865,800,122,191,211,891,2132,133,8613,002,648,062,691,621,220,981,530,181,42

Romania0,860,500,020,661,430,661,402,990,031,450,510,421,890,8945,1214,002,162,220,850,520,250,640,290,040,27

Russian Federation0,000,000,000,000,000,000,000,000,000,000,000,000,000,000,0015,000,000,000,000,000,000,000,000,000,00

Serbia0,300,060,011,470,520,080,281,000,000,2815,070,055,040,240,5216,0041,790,671,340,070,070,110,040,010,04

Slovakia2,140,410,081,615,930,741,674,170,020,810,780,331,002,061,7117,001,2617,711,550,580,520,290,540,080,30

Slovenia1,330,140,017,320,800,280,681,360,030,722,660,153,060,620,7418,003,461,320,190,174,640,160,110,050,20

Spain1,054,680,131,151,545,402,301,380,204,100,451,220,622,021,4719,001,141,651,2343,992,232,051,960,272,08

Switzerland3,451,390,490,751,081,753,190,940,282,961,001,080,870,831,1820,001,610,8929,772,2032,970,641,131,051,64

Turkey0,671,010,031,190,941,081,341,230,121,703,540,845,751,423,4621,005,370,873,531,850,3561,831,410,252,12

United Kingdom0,834,000,420,351,302,622,511,190,911,670,223,2116,881,400,7522,000,631,740,571,832,361,7154,791,142,83

United States1,878,672,490,361,802,423,792,192,832,770,426,560,421,460,7223,000,450,360,612,535,031,464,3678,8620,47

100,00100,00100,00100,00100,00100,00100,00100,00100,00100,00100,00100,00100,00100,00100,00276,00100,00100,00100,00100,00100,00100,00100,00100,00100,00

3. Double exports4,701,9712,506,023,033,8816,372,671,138,820,114,450,463,901,580,005,881,661,792,225,186,541,733,43100,00

weights

4. Import weights14,070,310,8613,451,571,7818,601,790,0910,501,603,020,581,811,300,007,351,2910,570,672,551,991,782,47100,00

5. Overall weights8,731,267,509,212,412,9817,332,290,689,540,753,830,513,001,460,006,511,505,561,554,054,591,753,02100,00

Source: UNCTAD; CBBH calculation
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