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Abstract 

 

In 2012, the Bangko Sentral ng Pilipinas (BSP) introduced revisions in the formulation 

of its effective exchange rates (EERs) following general trends occurring in global trade and 

practices in the calculation of exchange rate indices by international financial institutions 

and other central banks.  The usefulness of the revisions in the EERs may be demonstrated by 

examining the changes in the relationship of the old and revised indices with the trade 

balance.   

 

The empirical exercise reveals that the revisions in the calculation have important 

implications on the significance placed on EER as a factor affecting the trade balance.  First, 

Philippine trade with advanced economies is not influenced in the long run by movements in 

EER, whether the old or new index is used.  Second, the EER has a long‐run relationship with 

the Philippines’ trade with developing and emerging countries.  This suggests that in the long 

run, movements in EERs have greater influence on Philippine trade with developing and 

emerging countries than with trade with advanced countries.  Third, important differences 

are revealed when old and new indices are used to estimate the relationship between EER 

and the country’s trade balance with respect to developing and emerging countries, such 

that lesser importance is assigned on the EER as a factor affecting the trade balance when 

the new index is used.  This implies that other long‐run factors (e.g., productive capacity) 

may be more important in influencing the trade balance.  
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1. Introduction 

 

An effective exchange rate (EER) index is a measure of the overall changes in the 

value of one country’s currency against a basket of other currencies.  The index is typically 

used to describe monetary and financial conditions in an economy and as a measure of a 

country’s external competitiveness.   

 

The nominal effective exchange rate (NEER) is a weighted average of the changes in 

the bilateral (nominal) exchange rates of the domestic currency in terms of foreign 

currencies. The real effective exchange rate (REER), meanwhile, is a weighted average of 

bilateral exchange rate indices adjusted for relative price differentials between the home 

country and foreign countries.  In general, both indices are generated by central banks.  

However, the latter is preferred by most economists and policymakers as it provides useful 

information on a country’s price competitiveness.   

 

Due to the value of information that can be derived from EERs, it is desirable to 

periodically review their construction.  In 2012, the Bangko Sentral ng Pilipinas (BSP) 

introduced revisions in the formulation of its EERs following general trends occurring in 

global trade and practices in the calculation of exchange rate indices by international 

financial institutions and other central banks.2 The revisions involve changes in the (1) 

formulation of averages; (2) currencies included in the index; and (3) use of a chained index. 

The revisions were approved by the Monetary Board on 14 December 2012 and the revised 

effective exchange rate indices became official starting 2014.3 

 

The usefulness of the revisions in the EERs may be demonstrated by examining the 

changes in the relationships of the old and revised indices with the trade balance.  The 

empirical exercise reveals that the revisions in the calculation have important implications 

on the significance placed on EER as a factor affecting the trade balance.   

 

The paper proceeds as follows: Section 2 discusses the theory on effective exchange 

rates and presents the literature on the relationship between the exchange rate and trade 

balance. Section 3 compares the new and old EER indices. Section 4 presents an empirical 

                                                           
1
 Laura L. Ignacio (Bank Officer V) and Hazel C. Parcon-Santos (Bank Officer V) are from the Center for 

Monetary and Financial Policy (CMFP) of the Bangko Sentral ng Pilipinas (BSP).  Teresita B. Deveza (Deputy 

Director), Maria Fatima C. Paule-de Leon (Bank Officer I), and Jean Chrisitine A. Armas (Senior Research 

Specialist) are from the Department of Economic Statistics (DES) of the BSP.  The views expressed in this 

Working Paper are those of the authors and do not necessarily represent those of the BSP or BSP policy. BSP 

Working Papers describe research in progress by the authors and are published to elicit comments and to 

further debate.    
2
 This was a joint research undertaking of the Center for Monetary and Financial Policy (CMFP), Department of 

Economic Statistics (DES) and Department of Economic Research (DER). 
3
 Descriptions of the formulations of the old and new effective exchange rate indices are in Appendix 1. 



Reformulating effective exchange rates: Does the exchange rate matter for trade? 

BSP Working Paper Series No. 2015‐01 4 

exercise on the relationship of the EERs with trade balance. Section 5 summarizes and 

concludes. 

 

 

2. Effective exchange rates in theory and literature 

 

 The real exchange rate is defined as  

 

 � � ��
�∗           (1) 

 

where S is the nominal exchange rate defined in units of foreign currency per unit of the 

domestic currency, P is the domestic country price level, and P* is the foreign country price 

level. 

 

 The real exchange rate incorporates the purchasing power and competitiveness 

aspect of one currency relative to another currency.  In a two-country world, the use of a 

bilateral real exchange rate in characterizing the international purchasing power of a 

currency will suffice.  However, when there are n countries to consider, it may give an 

inaccurate picture of the real changes in international purchasing power of any given 

currency (Black, 1976). In support of this, Chou and Lin (2011) argue that multilateral 

exchange rates with major trading partners would provide more comprehensive 

information, which could enhance the explanatory power of conventional exchange rate 

models when they are applied within an empirical context. 

 

The EER for a country is defined as a weighted average of the exchange rates of its 

trading partners.  The simplest type of weighing scheme is a bilateral system of weights, 

using export or import shares or the sum or average of both, depending on the purpose for 

which it is used (Black, 1976).  For instance, an export-weighted EER can be defined as 

follows 

 ��� � 	∑ 
����          (2) 

where ��  is defined as the real exchange rate of the home country with respect to the �� 

trading partner and 
� � ��∑ ���  is the share of home’s total exports going to country � where 

��  is the flow of exports from home to country  �.4 

 

 The nominal effective exchange rate (NEER) index is a weighted average of the 

changes in the exchange rate of the domestic currency vis-à-vis currencies of the trading 

partners.  A positive (negative) change in the NEER from the base year indicates an increase 

(decrease) in the price or value of the domestic currency relative to the currencies of its 

trading partners.  A rise in the NEER may reflect an increased demand for the domestic 

                                                           
4
 Chinn (2002, 2006) mentions that the ideal measure of effective exchange should capture measures of 

demand elasticities.  However, such a calculation is beyond the data capabilities of most statistical agencies. 

This is the most probable reason why the simple calculation of effective exchange rate as in equation (2) is 

used by most central banks. In fact, based on a survey of several central banks made by the authors, EER 

calculations of all surveyed central banks use variants of equation (2).  
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currency due to improvement in the country’s fundamentals (which in turn may be due to 

increased productivity, effective structural reforms, or lower cost structure, among others)5 

or to an increase in demand for the country’s goods.  
 
The real effective exchange rate (REER) index is the weighted average of changes in 

the bilateral exchange rates with each of the trading partners, deflated by the respective 

price index ratio. Caution must be made when interpreting movements in the REER.
6
 A 

positive change in the index from the base year indicates a real appreciation of the domestic 

currency; and a negative change, real depreciation.  The REER may rise (or fall) because of 

an increase (or decrease) in the NEER or if domestic inflation is higher (lower) than in 

trading partner countries.  While a real appreciation makes imports appear cheaper, which 

can negatively affect the trade balance, it is not necessarily bad as it can reflect an 

improvement in a country’s economic fundamentals.7 

 

In addition, the impact of volume and value effects on the trade balance must be 

considered. A real appreciation (rise in REER) makes the exports of a country appear more 

expensive and imports cheaper; thus, should result in less exports and more imports by the 

domestic country (the “volume effect”).  This would tend to cause deterioration in the trade 

balance.   

 

However, a real appreciation also decreases the value of each unit of import (the 

“import value effect”).  Thus, if the volume of imports remains relatively unchanged, the 

total value of imports will decrease with an appreciation and can lead to an improvement of 

the trade balance.
8
  The net effect will depend on which effect dominates.

9
 

 

Consider an imperfect substitutes model of international trade10 that assumes that 

demand for both domestic and foreign imports is a function of exogenous relative prices 

and income:   

 � � ���, ��,						�∗ � �∗��, �∗�       (3) 

 

where M is imports, Q is the real exchange rate, Y is income, and * denotes the foreign 

country. 

 

The real trade balance (measured in currency of exporting country) is given by the 

difference between export (foreign imports) and import values: 

 

                                                           
5
 Working Paper 2010-05: Monetary and exchange rate policy issue in Pacific Island Countries, The Australian 

Government, The Treasury (http://www.treasury.gov.au/PublicationsAndMedia/Publications/2010/ 

Monetary-and-exchange-rate-policy/working-paper-2010-05/Exchange-rates) 
6
 Ibid. 

7
 An improvement in a country’s fundamentals causes the NEER to rise.  

8
 Krugman and Obstfeld (2001) 

9
 This depends on the exchange rate elasticity of exports and imports. If the sum of the absolute values of 

imports and exports demand price elasticities exceeds unity, then currency appreciation (depreciation) 

worsens (improves) the trade balance in the long run.  This is known as the Marshall-Lerner condition 

(Krugman and Obstfeld, 2001). 
10

 See Rose and Yellen (1989) and Rose (1990) 
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�� � �∗��, �∗� � 	����, ��       (4) 

 

Thus,  

 

 �� � ����, �, �∗�         (5) 

 

Equation (5) summarizes the factors that determine the trade balance: the real 

exchange rate, domestic income and foreign income.   

 

There are many studies on the impact of real exchange rate changes on trade flows.  

Nevertheless, no consensus is found in the literature.  Some studies find a significant long-

run relationship between the real exchange rate and trade balance, while a number of 

studies find that no long-run relationship exists between the two.  Among studies that find a 

significant relationship, there is likewise no agreement as to whether an appreciation or 

depreciation of a currency has a negative or positive impact on the trade balance.   
 
For instance, Rose and Yellen (1989) find that the real exchange rate is statistically 

insignificant in determining trade flows between the United States and other OECD 

countries for the period 1960-1985.  Similarly Rose (1990) finds little evidence of a strong 

stable relationship between the exchange rate and trade balance in five OECD countries, 

namely, the United Kingdom, Canada, Germany, Japan and the United States for the period 

1976-1986.  Puah, Yong, and Lau (2008) likewise show that there is no long-run relationship 

between the real exchange rate and trade balance of the ASEAN-5 (Indonesia, Malaysia, the 

Philippines, Singapore and Thailand) with respect to the USA for the period 1970-2004. 

 

Meanwhile, Bahmani–Oskooee (2001), Lal and Lowinger (2002), Stucka (2004), and 

Guechari (2012) find a significant and favorable effect of a currency depreciation on the 

trade balance in the long run for Middle Eastern countries (Bahrain, Egypt, Jordan, Morocco, 

Syria, Tunisia and Turkey), South Asian countries (Bangladesh, India, Nepal, Pakistan and Sri 

Lanka), Croatia, and Algeria, respectively. Onafowora (2003) finds that, in general, a 

currency depreciation significantly affects the trade balance of Thailand, Malaysia and 

Indonesia with respect to the USA and Japan in the long run.11 

 

Agbola (2004) finds that a depreciation had a significant but negative impact on the 

trade balance of Ghana in the long run.  A possible explanation is that the sample data 

includes periods when domestic prices, exchange rates, exports and imports were heavily 

controlled by the government, raising the question whether effects of exchange rate 

changes would be correctly reflected in volumes of exports and imports.  

 

The aforementioned studies analyze the relationship based on the assumption that 

all traded goods are final goods; that is, production of a good is completely done in one 

country.  Other studies recognize the possibility that changing patterns of global production 

have altered the link between the exchange rate and trade balance.  For instance, 

Athukorala and Menon (2010) argue that if exports are made with imported components, 

then a currency depreciation makes exports appear cheaper abroad, but it also increases 

the price of imported inputs. This reduces the overall profitability of exports compared with 

                                                           
11

 For Thailand, such effect is found only with respect to the US. 
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products entirely based on locally-procured inputs.  The relationship becomes more 

complicated when the number of countries involved in the production chain increases. In 

some cases, exchange rate fluctuations have offsetting effects on imports and exports.  

Thus, the effect of exchange rate changes on the trade balance becomes ambiguous.   

 

 

3. Comparison of BSP’s old and new EER indices 

 

Prior to the revision of the indices,12 the BSP EERs were calculated using arithmetic 

averaging of exchange rates of certain groupings of its trading partners:  

• Major Trading Partners index: included the currencies of the European Monetary 

Union (EMU), Japan, the United Kingdom and the United States;13 

• Broad Competing index: consisted of the currencies of seven newly industrialized 

and emerging economies in Asia—Hong Kong, Indonesia, Malaysia, Singapore, 

South Korea, Taiwan and Thailand; and 

• Narrow Competing index: included the currencies of Indonesia, Malaysia and 

Thailand.   

 

The new BSP EER indices are chained geometric averages of exchange rates of major 

trading partners: 

• Trading Partners Index‐Advanced (TPI‐A): includes currencies of advanced market 

economies—Australia, Eurozone (Euro-17),14 Japan and USA;  

• Trading Partners Index‐Developing (TPI‐D): includes currencies of developing and 

emerging market economies—China, Hong Kong, Indonesia, Malaysia, Saudi 

Arabia, Singapore, South Korea, Taiwan, Thailand, and the United Arab Emirates; 

and 

• Trading Partners Index (TPI): serves as an overall index that includes the 

combined currencies of major trading partners, both advanced market 

economies and developing and emerging market economies.   

 

Figure 1 displays the values of the new indices from 1980-2013.  Among the three, 

TPI-D has the highest values, TPI-A the lowest values, and (overall) TPI is in between the two 

sub-indices—TPI-D and TPI-A providing an EER band of high and low figures, respectively. 

Given the greater trade shares of advanced economies, TPI largely tracks TPI-A than TPI-D. 

 
 

 

 

                                                           
12

 See Appendix 2 for a discussion of the revisions.  An earlier version of the paper entitled “Revision of the 

Philippine Effective Exchange Rate Indices” was presented in the 12th National Convention on Statistics.  

Said version focuses on the changes in formulation of the indices. 
13

 In 2003, the indices were revised with the Euro replacing the Deutsche Mark in the basket of currencies. 
14

 Euro-17 countries include Austria, Belgium, Cyprus, Estonia, Finland, France, Germany, Greece, Ireland, Italy, 

Luxembourg, Malta, Netherlands, Portugal, Slovakia, Slovenia and Spain. 
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Figure 1. NEER and REER values of Trading Partner Indices 

NEER      REER 

 
Note: Data in Appendix 3, Table A3-1. 

 

 

The lower values for the TPI-A is mostly driven by the lower nominal value of the 

Philippine peso relative to the currencies of the advanced countries.  Meanwhile, the higher 

values of the TPI-D reflect the generally higher inflation rates in the Philippines compared to 

its developing and emerging countries trading partners. The nominal Trading Partners 

Indices show a general trend of depreciation through the years (left chart) whereas the right 

chart shows the real Trading Partners Indices going through periods of depreciation (notably 

for 1997-2004) and appreciation (2005-2013). 

 

To better evaluate the new indices, different variations of the EERs are compared.  

First, the effect of the formulation of averages is compared making use of the old currency 

baskets.  Second, the arithmetic and geometric averages are computed with the new 

currency baskets. Third, the effect of the revision in the currency basket is considered by 

using arithmetic averaging for both old and new currency baskets. Finally, a comparison 

between the new and old EERs is made. 

 

From arithmetic to geometric chained formulation using old currency baskets.  The 

charts in Figure 2 compare the old arithmetic formulation with the current geometric-

chained methodology making use of old currency baskets.  

 

For the Major index, the geometric-chained figures follow closely the old arithmetic 

formulation. However, for the Narrow and Broad indices, there are pronounced differences 

after 1997. A common currency included in the two indices is the Indonesian Rupiah (IDR), 

which suffered significant depreciation in 199815 as a result of the Asian financial crisis. The 

Rupiah depreciation continued up to 2013 as a consequence of the Global Financial Crisis. 

This demonstrates the characteristic of the arithmetic mean to be affected (upwards) by a 

currency with significant depreciation even if its weight in the currency basket is small.  The 

trend in the Indonesian Rupiah is more marked with the Narrow index (Figure 2a) because 

the Narrow index tracks only three currencies.  

 

                                                           
15

 The annual average Rupiah-Peso exchange rate in 1997 was 95.16 IDR to a peso; after a year in 1998, the 

annual average exchange rate was 235.76 IDR to a peso, an appreciation of the peso relative to IDR by 148 

percent or a depreciation of the IDR relative to the peso by 60 percent. 
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Figure 2. Comparison of arithmetic and geometric-chained formulations 

using old currency basket 

a)  Narrow NEER     Narrow REER 

 

b)  Broad NEER     Broad REER 

 

c)  Major NEER     Major REER 

 
Note: Data in Appendix 3, Table A3-2. 

 

 

From arithmetic to geometric chained formulation using new currency baskets.     

Figure 3 presents a similar comparison making use of the new currency baskets. Expectedly, 

given the similarities in the currencies included, the TPI-A charts (Figure 3a) resemble the 

Major indices charts (Figure 2c) while the TPI-D charts (Figure 3b) follow the movement of 

the Broad indices (Figure 2b).  Nevertheless, there is lesser divergence between the 

arithmetic and geometric-chained formulated indices using the new currency baskets.  
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Figure 3. Comparison of arithmetic and geometric-chained formulations 

using new currency basket 

a)  TPI‐A NEER                                                           TPI‐A REER 

 

b)  TPI‐D NEER      TPI‐D REER 

 
Note: Data in Appendix 3, Table A3-3. 

 

 

Change in the currency baskets.  Figure 4 isolates the impact of the change in 

currency baskets by comparing old and new currency baskets using arithmetic formulation. 

In Figure 4a, the Major index consisting of currencies of advanced economies is compared 

with the TPI-A which includes the additional Australian dollar and excludes United Kingdom 

pound.  The charts show the two groups having virtually no difference at all which may be 

explained by the small weight of the Australian dollar in the TPI-A basket—4.1 percent.16  An 

inspection of Appendix 2 table shows that USA, Japan and Euro-17 are the top trading 

partners of the Philippines, and Australia actually has the lowest share among the major 

trading partners of the Philippines.  Thus, the impact of the Australian dollar on the REER is 

dwarfed by the share of the currencies of the top three trading partners. 

 

 

 

 

 

 

 

 

 

 

                                                           
16

 As of 2012 
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Figure 4. Comparison of old and new currency baskets with arithmetic formulation 

a)                  Major and TPI‐A NEER    Major and TPI‐A REER 

 

b)                    Broad and TPI‐D NEER    Broad and TPI‐D REER 

 
Note: Data in Appendix 3, Table A3-4. 

 

 

Figure 4b presents comparison of Broad index and TPI-D, which adds China, Saudi 

Arabia and United Arab Emirates.  The TPI-D figures are slightly higher than the Broad index 

for both nominal and real values indicating greater appreciation of the peso relative to the 

additional currencies and/or, for the REER values, higher inflation in the Philippines relative 

to the pertinent countries. It is to be noted that two of the additional countries have small 

weights — UAE, 3.5 percent and Saudi Arabia, 5.8 percent.17 Relative to these two countries, 

China has a higher weight in the basket (21 percent).18 For the period 1984-1998, the 

Chinese renminbi depreciated and this may have contributed to the higher TPI-D indices. 

Meanwhile, the generally higher inflation rate in the Philippines relative to Saudi Arabia and 

United Arab Emirates for the period 1980-2013
19

 may have also contributed to the higher 

TPI-D REER. 

 

Old and new indices. Figure 5 compares Major and TPI-A indices.  It shows close 

NEER figures for the old and new indices; the small weight of the additional currency 

(Australian dollar, about 3 percent) not affecting the general trend of the Major index.  TPI-A 

REER has slightly lower figures compared to Major REER due to the higher inflation rates in 

the additional country (Australia) relative to the excluded country (United Kingdom), 

                                                           
17

  As of 2012 
18

  As of 2012 
19

 The Philippines had higher inflation rates than Saudi Arabia and the UAE for most years, except for 2007-

2013 (Saudi Arabia had higher inflation) and 1986-1987, 2002-2004 and 2006-2008 when UAE had higher 

inflation than the Philippines.  

 -

 20

 40

 60

 80

 100

 120

 140

 160

 180

1
9

8
0

1
9

8
3

1
9

8
6

1
9

8
9

1
9

9
2

1
9

9
5

1
9

9
8

2
0

0
1

2
0

0
4

2
0

0
7

2
0

1
0

2
0

1
3

Broad REER TPI-D REER



Reformulating effective exchange rates: Does the exchange rate matter for trade? 

BSP Working Paper Series No. 2015‐01 12 

reflecting an increase in the price competitiveness of the Philippines.  In terms of volatility, 

TPI-A REER is almost as volatile as Major REER.20 
 

Figure 5.  Comparison of Major Trading Partners Index and TPI-A 

 
                 Note: Data in Appendix 3, Table A3-5. 

 

Figure 6 compares Broad and TPI-D indices.  It shows close values for the old and 

new NEER until 1997.  For the REER, the Broad index displayed lower values than TPI-D until 

1997, reflecting the generally higher inflation rates in the Philippines relative to the 

additional countries in the TPI-D basket in the 1980s and early 1990s.21  Meanwhile, for both 

NEER and REER, from 1997 onwards, TPI-D values are lower than the Broad indices, 

reflecting the impact of the generally larger depreciation of the Philippine peso compared to 

the Saudi Arabian Riyal and United Arab Emirates Dirham (vs. the US dollar) in 1997 as 

consequence of the Asian Financial Crisis and the appreciation of the Chinese Renminbi (vs. 

the US dollar).22   In terms of volatility, TPI-D REER is less volatile than Broad REER.23 

 
Figure 6.  Comparison of Broad Competing Index and TPI-D 

 
                 Note: Data in Appendix 3, Table A3-6. 

 

                                                           
20

 For the period 1980-2013, volatility of Major REER is 0.1647, while that of TPI-A REER is 0.1643.  For the 

period 2000-2010, volatility of Major REER is 0.1167, while that of TPI-A is 0.1044 (Volatility is measured 

using the coefficient of variation.).  
21

 In 1980s, average inflation rate in the Philippines is   15.20 percent; in China,   7.45 percent; in Saudi Arabia,   

0.07 percent; and in UAE , 5.11 percent.  In early 1990s, average inflation rate in the Philippines is 11.50 

percent; in China, 10.34 percent; in Saudi Arabia 1.72 percent; and in UAE, 4.54 percent.  
22

 In 1997, the Philippine peso depreciated by 11.04 percent vs. the US dollar, the riyal by 0.22 percent, and the 

dirham by 0.22 percent.  The Renminbi appreciated by 0.29 percent.  
23

 For the period 1980-2013, volatility of Broad REER is 0.1843, while that of TPI-D REER is 0.0788.  In the 

period 2000-2010, volatility of Broad REER is 0.1348, while that of TPI-D REER is 0.0841. 
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In summary, the changes in the levels of the EERs were due to the different 

treatment of depreciating currencies by geometric averaging, and changes in the relative 

inflation rates and depreciation vis-à-vis the countries included in the index.    

 

 

4. An empirical exercise:  Implications of the old and new exchange rate indices on 

the trade balance  

The debate whether exchange rate movements have a significant relationship with 

trade balances has been long standing.  The empirical literature shows that the relationship 

is not distinct and stable, but depends on a host of factors — trading partner/s, product 

composition of exports and imports, pricing strategy of exporters and importers, and price 

elasticity of supply and demand, among others (Auboin and Ruta, 2011).  This implies that 

the question of whether the exchange rate has a significant impact on the trade balance can 

be settled empirically. 

 

An exercise is conducted to assess the relationship of the old and new exchange rate 

indices with the trade balance in the Philippines.  Following the imperfect substitutes model 

of international trade discussed in Section 2 above, Equation (5) is used to test for the 

relationship between the real exchange rate and trade balance. The empirical model takes 

the form:  

 

ln ����� �	� ! �"#$����� ! �%#$� ! �&#$��∗ ! �'()* ! �+,)* ! -� (6) 

 

where  
�
� is the trade balance of the Philippines with respect to trading partners i, measured 

as the ratio of the value of exports of goods to trading partners i to the value of imports 

from trading partners i; REER is the real effective exchange rate index of the Philippines for 

trading partners i (old series: narrow, broad, major; new series: TPI-D, TPI-A, TPI); Y is the 

Real Gross Domestic Product ( GDP) of Philippines at 2000 prices; Y* is the Weighted Real 

GDP of trading partners i24; AFC is a dummy variable for the Asian Financial Crisis  from 

1997Q3 to 1998Q4, GFC is a dummy variable for the Global Financial Crisis from 2007Q3 to 

2009Q3,25 and ε is a random error term.  ln refers to the natural logarithm and t denotes 

time.  Trading partners i refer to the countries included in the different currency baskets.  

Quarterly data from 1993 to 2013 are used to perform the empirical estimation.
26

  Appendix 

Table A4-1 summarizes the description and sources of the variables. 

 

Prior to testing for the relationship between the REER and trade balance, the 

Augmented Dickey-Fuller test was first conducted on each of the variables to test for 

stationarity of each series.  Tests show that all the variables are stationary upon first 

                                                           
24

 Weighted GDP was used to account for the relative importance of the Philippines’ trading partners.  Weight 

assigned to a country was based on its total trade with the Philippines relative to other trading partners of 

the Philippines.  Moreover, as the Philippines is a small open economy, Y* is treated as an exogenous 

variable.   
25

  Identification of crises periods were based on the Harding-Pagan methodology, where a recession is 

identified as the period beginning after the peak of a cycle to its trough.  See Redoblado (2011) for details.  
26

 The earliest period used by the paper was 1993 because of data limitations on some of the variables used in 

the regression.  Hence, the period starts on 1993 in order to work on a balanced panel data.  
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differencing.  This suggests that cointegration (i.e., long-run relationship) among the 

variables could possibly exist. To test for the presence of a long-run relationship between 

the REER and trade balance, the Johansen cointegration test was implemented.27  If the 

variables are found to cointegrate, the Vector Error Correction Model (VECM) was 

estimated to generate impulse response functions and historical decomposition to trace the 

impact of a change in REER on the trade balance. Table 1 summarizes the cointegration 

results from estimates of equations 6.
28

   
 

The results indicate a long-run relationship between the REER and trade balance, 

although not across all variations in the REER.  For the old indices, only Narrow and Broad 

REER have long-run relationship with the trade balance.  For the new indices, only TPI and 

TPI-D REER have long-run relationship with the trade balance.  Both Major and TPI-A REER 

do not have long-run relationship with the trade balance. 
 

Table 1. Relationship between REER and Trade Balance 

 
                        Notes: 

            1 Presence of long‐run relationship was determined using the Johansen method 

            2 Estimated cointegrating coefficient of REER is derived by normalizing on ln(X/M).   

            3 All estimates pass parameter stability test.  

            (  ) – standard errors  /  [  ] – t-statistic 

 

The foregoing suggests that in the long run, movements in the real effective 

exchange rate have greater influence on Philippine trade with developing and emerging 

countries than with trade with advanced countries. These find some support in the 

literature.  For instance, Puah et al. (2008) find that bilateral trade of the Philippines with 

USA, the country’s largest trading partner, has no long-run relationship with the exchange 

rate.  At best, exchange rate changes only affect trade balance of the Philippines with USA in 

the short run.  Liew et al. (2003) find that the role of exchange rate changes in initiating 

changes in the trade balance of the Philippines with Japan, the country’s largest trading 

partner, has been exaggerated.  Oguro (2008) supports this finding and suggests that the 

insensitivity of Philippine trade to exchange rate movements is due to the differentiated 

products being traded between the Philippines and USA, Japan and EU.
29

 Hence, there is low 

elasticity of substitution between goods produced in the Philippines and in these advanced 

countries.  This is expected due to the divergence in production capacity of the Philippines 

                                                           
27

 Appropriate lag length was determined using VAR lag order selection criteria: sequential modified LR test 

statistic, final prediction error, Akaike information criterion, Schwarz information criterion, and Hannan-

Quinn information criterion.  
28

  Appendix Table A5-1 lists coefficient estimates of all variables in equation 6.   
29

 For instance, in 2013, top export commodities of the Philippines to the USA, Japan, and EU are monolithic 

integrated circuits (HS code 854229), builder's joinery and carpentry of wood  (HS code 441890), and 

electrical machinery and equipment and parts thereof (HS code 854239), respectively.  While top imports 

from USA, Japan, and EU are parts of the electronic integrated circuits and microassemblies (HS code 

854290), machinery and mechanical appliances, parts thereof (HS code 847330), and aircraft, spacecraft, 

and parts thereof (HS code 880240), respectively. (Source: UN Comtrade Database) 

Narrow Broad Major TPI TPI-D TPI-A

Is there a long-run relationship?
1 Yes Yes None Yes Yes None

-0.15 -0.75 -0.27 -1.55

(0.29) (0.17) (0.11) (0.47)

[0.52] [4.52] [2.48] [3.31]

OLD INDICES NEW INDICES

REER Coefficient
2
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from its advanced trading partners. Meanwhile, Amin et al. (2009) find that exchange rate 

volatility in ASEAN-5 affects trade in the region.   

 

In cases where cointegration is found, the REER coefficients display a negative sign.30  

Since only Narrow, Broad, and TPI-D (and TPI)31 REERs have long-run relationships with the 

trade  balance, this implies that in the long run, a real appreciation (depreciation) of the 

peso with respect to the currencies of its developing and emerging countries trading 

partners worsens (improves) the Philippine trade balance with respect to its developing and 

emerging countries trading partners. 

 

To examine the dynamic response, the impulse response function of the trade 

balance to changes in REER is examined.  Figure 7 shows that a shock in Broad REER 

(appreciation) immediately worsens the trade balance, while a shock in TPI-D REER shows a 

slower deterioration of the trade balance.32 This is confirmed in Table 2, which shows the 

accumulated response of the trade balance to a 1 percent appreciation in REER in the 1
st

, 

2
nd

, 3
rd

, and 4
th

year after the shock.
33

 

 

From the 1st to 3rd year, the trade balance deteriorates faster after a shock in Broad 

REER compared to a shock in TPI-D REER.  In the 1st year, a 1 percent appreciation in Broad 

REER causes a 0.47 percent fall in the trade balance, while a 1 percent appreciation in TPI-D 

REER causes the trade balance to fall by only a 0.25 percent.  Only in the 3rd year after the 

shock does the impact on trade balance of TPI-D REER appreciation comes close to that of 

Broad REER appreciation.  

 
Figure 7. Response of trade balance to a shock in REER 

Response of  
�
�  to a shock in Broad REER            Response of  

�
�  to a shock in TPI-D REER 

 
Notes: Displayed are impulse response functions (IRFs). IRF traces out the effect of one standard deviation shock to one of the variables on 

current and future values of each of the endogenous variables in the system. For each plot, horizontal axis is number of quarters and 

vertical axis is percent change. 

  

                                                           
30

 However, coefficient estimate for Narrow REER has low t-statistic. 
31

 Since TPI-D REER is cointegrated with the trade balance and TPI-A REER is not, this implies that TPI-D drives 

the cointegration found between TPI and the trade balance.  
32

 Impulse response functions showing the response of trade balance to changes on Narrow REER and TPI REER 

are displayed in Appendix 6.   
33

 REER is divided by its own standard deviation and expressed in percent to obtain a 1 percent change. 

Responses of the trade balance were likewise divided by the standard deviation of REER to normalize the 

responses. 
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Table 2. Accumulated Response of Trade Balance to an Appreciation, in % 

 

 
 

        Notes: Values were obtained from accumulated impulse response  

        functions, with Cholesky ordering: lnREER  lnY  ln(X/M) 

 

Meanwhile, based on the variance decomposition of the trade balance, using the 

Broad REER would put greater weight on the effective exchange rate as a factor affecting 

the trade balance, compared to when TPI-D REER is used.  As displayed in Table 3, when 

Broad REER is used, changes in the effective exchange rate account for about 12 percent of 

the changes in trade balance in the 1st year of the shock.  When TPI-D REER is used, changes 

in the effective exchange rate account for only about 2 percent of the changes in trade 

balance.  In the 4
th

 year after the shock, when Broad REER is used, changes in the effective 

exchange rate account for about 29 percent of the changes in trade balance, while when 

TPI-D REER is used, changes in the effective exchange rate account for only about 9 percent 

of the changes in trade balance.  

 
Table 3. Variance Decomposition of Trade Balance 

 
Notes:  Variance decomposition of trade balance 1, 2, 3 and 4 years after the shock, with Cholesky ordering: lnREER  lnY  ln(X/M) 

 

A possible explanation for the greater impact of Broad REER than TPI-D REER on 

trade balance is the greater appreciation of Broad REER than TPI-D REER; that is, in turn, 

explained by the larger depreciation of the Philippine peso (vis-à-vis the US dollar) relative 

to the currencies of China, Saudi Arabia and the United Arab Emirates (i.e., the additional 

trading partners in the new basket).  Going back to Figure 6, Broad REER shows greater 

appreciation than TPI-D REER starting 1998.  On average, Broad REER was higher than TPI-

REER by about 16 percent in the 2000s.  In 2013, Broad REER was higher than TPI-D REER by 

about 37 percent. 
 

The foregoing results indicate that the reformulation of the effective exchange rate 

matters; and therefore, there is justification for the change in currency baskets as well as 

averaging methodology.   In particular, the reformulation alters the weight assigned to the 

effective exchange rate as a factor affecting the Philippine trade balance with developing 

and emerging countries.   

 

Broad REER TPI-D REER

1 -0.47 -0.25

2 -1.16 -0.87

3 -1.68 -1.63

4 -2.24 -2.27

Year
Response of trade balance to changes in:

Year REER Real GDP Trade Balance REER Real GDP Trade Balance

1 11.53 6.22 82.25 1.84 5.09 93.08

2 25.10 5.80 69.09 5.52 11.21 83.27

3 27.00 5.99 67.00 8.44 11.96 79.60

4 29.23 6.09 64.68 9.37 11.96 78.66

Broad REER TPI-D REER

Variance Decomposition of Trade Balance using:
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To check for the robustness of the results, the specification of equation (6) and 

formulation of the effective exchange rates were altered.  Results are presented in Table 4.  

First, dummy variables for the AFC and GFC were removed from the specification.  Estimates 

were not significantly altered as cointegration and the negative relationships are retained.  

This implies that the long-run relationship between the trade balance and REER is not 

altered by these crisis episodes.   

 

Second, TPI-D REER was computed using the new basket of currencies but using the 

old averaging methodology (arithmetic mean).  Cointegration and negative relationships 

remain.  Based on the variance decomposition, greater weight is assigned on the exchange 

rate as a factor explaining changes on trade balance when the REER was calculated using 

arithmetic mean compared to when the REER was computed using the new averaging 

methodology (geometric chained).    

 

Third, Broad REER was computed using the old basket of currencies but using the 

new averaging methodology.  Similarly, cointegration and negative relationships were 

retained.  Based on the variance decomposition, the weight assigned on the exchange rate 

as a factor affecting the trade balance is generally smaller when the new averaging 

methodology was used compared to when the old averaging method was used.  These 

results imply that the methodology used in calculating the REER would affect the weight 

placed on the effective exchange rate as a factor explaining trade balance changes.  In 

particular, greater importance is being assigned to the effective exchange rate when 

arithmetic mean is used. 

 
Table 4. Robustness Check 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A. Specification without AFC and GFC 

 
 

B. TPI-D REER using new basket of currencies and arithmetic averaging 

 
 

C. Broad REER using old basket of currencies and geometric chained 
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5. Conclusion 

 

Effective exchange rate indices indicate how the domestic currency performs in 

relation to currencies of trading partners. Given their importance in policy making, the 

indices should be clearly defined, and appropriately and effectively incorporate the 

importance of trading partners and movements in their respective currencies.  

 

The revisions to the old BSP EER indices reflect the foregoing considerations.  First, 

by adopting the geometric formulation, the new EER indices are more comparable to 

international practices in the formulation of EER indices. The shift to geometric mean has 

removed the bias created by continually depreciating currencies on the index. Second, 

revisions in the currency baskets took cognizance of the growing trade with Australia, China, 

Saudi Arabia and the United Arab Emirates—giving appropriate weight to important trading 

partners which were not previously considered, thus adding more relevant information.  

Third, the use of chained indices eliminated the need to change the base year of the 

exchange rate. 

 

A comparison of the old and new EER indices showed the following: 

(a) The sub-indices allow for a separate comparison among advanced-economy 

trading partners and developing-economy trading partners.  

 

(b) The differences between the old formulation and the new indices (TPI) arise 

from the change in the average formulation as well as from the inclusion of 

additional currencies.   

i. The inclusion of the Australian dollar did not greatly affect the EER indices 

of advanced-economy trading partners but the additional currencies in 

the developing-country trading partners have pulled down the relevant 

EER indices.  

ii. The shift to geometric formulation has made the indices less sensitive to 

currencies experiencing considerable depreciations.  

 

Meanwhile, the empirical exercise reveals important findings.  First, Philippine trade 

with advanced economies is not influenced in the long run by movements in the real 

effective exchange rate, whether the old or new index is used.  This may be attributed to the 

low elasticity of substitution of goods being produced and traded by the Philippines and the 

advanced country trading partners.  A possible reason for this is the continued reliance of 

the Philippines on advanced countries for capital-intensive goods.  Aldaba (2013) notes that 

the manufacturing export base of the Philippines has become less diversified and exports 

are highly concentrated in low value-added and labor-intensive product sectors.  The 

inability of the Philippines to move up to high technology industries is due to lack of capital-

intensive processing plants; high cost of power and materials; and poor infrastructure and 

logistics.  Thus, a new industrial policy is crucial to strengthen the capacity of domestic 

firms.  The Comprehensive Manufacturing Industry Roadmap being formulated by the 

Department of Trade and Industry, Board of Investments, and the Philippine Institute for 

Development Studies is therefore a welcome endeavor to upgrade the capacity of 

industries.  
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Second, the real effective exchange rate has a long-run relationship with the 

Philippines’ trade with developing and emerging countries.  This is consistent whether the 

old or new index is used.  In light of the ASEAN Economic Community, greater integration 

restricts governments’ use of trade policy instruments (i.e., tariffs and quotas); thus, export 

industries may compel the government to use the exchange rate to enhance their 

competitiveness.  Nevertheless, policymakers should be mindful of the ill effects of using the 

exchange rate as a trade policy tool (i.e., competitive devaluation).
34

 

 

Third, important differences are revealed when Broad REER and TPI-D REER are used 

to estimate the relationship between REER and the trade balance.  For one, the trade 

balance displays a faster deterioration when Broad REER is used.  Likewise, lesser 

importance is assigned on the exchange rate as a factor affecting the trade balance when 

TPI-D REER is used.  This implies that other long-run factors may be more important in 

influencing the trade balance.  

 

To answer the question on whether the reformulation of the effective exchange rate 

matters to trade, the clear answer is yes.  Hence, it is worthwhile to regularly review the 

formulation of the EER to see if any changes need to be applied. 

 

Nonetheless, there are other factors that influence the trade balance such as 

macroeconomic fundamentals, business climate, ease of doing business, and productive 

capacity.  For productive capacity, in particular, supply-side factors may be putting a 

constraint on production and, subsequently, on export performance. In this case, an 

appropriate policy is to strengthen supply-side factors (such as infrastructure, logistics and 

overall business climate) to support a country’s competitiveness.  

 

The results of this study are limited by the fact that the aforementioned factors are 

not considered.  Likewise, other trade dynamics are not accounted for, such as international 

product fragmentation, price elasticity of exports and imports, price strategy of exporters 

and importers, and impact of EER changes on disaggregated trade (i.e., trade per sector).  All 

these can be areas for future research. 

 

In addition, following the call for greater trade liberalization by the ASEAN Economic 

Community, a detailed examination of the exchange rate and trade balance relationship vis-

à-vis the effects of ASEAN integration can be explored as a future subject for research. 

 

On the formulation of EER indices, there are still issues that may need to be 

considered, particularly, with regard to the composition of goods and services, and the 

calculation of weights.  Among these is the consideration of trade in intermediate goods and 

trade in services. In particular, the use of gross trade flows in the computation of the EER 

indices may not be an appropriate measure of competitiveness in economies with a growing 

trade in intermediate goods that are, in turn, dependent on, imported components. 

Similarly, the inclusion of trade in services in the determination of weights may need to be 

considered depending on the importance of trade in services and the availability of data. For 

the Philippines, trade in services in 2013 amounted to US$ 6.8billion, representing about 

                                                           
34

 Plummer and Click (2006), Lau (2003) 
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two percent of gross national income.35  The inclusion of these features in EER indices in the 

future will definitely be an area for improvement. 
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 From the Balance of Payments data  
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Appendix 1: Formulations of the BSP’s old and new EER indices 

 

The section describes the formulations of the old and new effective exchange rate 

indices. 

 

Old EER indices 

The nominal EER is a weighted average of the changes in the exchange rate of the 

peso vis-à-vis currencies of the trading partners.  The weighted averaging of the old NEER 

makes use of an arithmetic mean formulation as follows (“O” in the superscript denotes 

“old”): 
 .���/0 �	∑ 
�/*��/ 1 100� (4) (A1-1) 

 
 

where 
�/  = trade weight of partner country � in the 4th period   

= total of exports and imports of Philippines with country � in the4th period 

total of exports and imports of Philippines in the4th period 

and	*��/ �	 567568 1 56�8
56�7  , representing peso cross-rates percentage change 

       with )9/ � the dollar rate of the peso in the4� period, 

       		)9 �	the dollar rate of the peso in the base period (1980), 

       	)9� �	the dollar rate of the �� trading partner’s currency in the base period 

(1980), and 								)9�/ �	the dollar rate of the �� trading partner’s currency in the4� period. 

 

Rearranging, 

 

.���/0 �	∑ 
�/� :567 56�7⁄ <
�568 56�8⁄ � 1 100	 � 	∑ 
�/� :=�7<

�=�8� 1 100	 (A1-2) 

 

where 
567
56�7 � 	>�/  is the foreign currency-peso ratio in the4�period, and

568
56�8 	� 	 >�  is the 

foreign currency-peso ratio in the base period. 

 
The real EER is the weighted average of the changes in the peso’s bilateral exchange 

rates with each of its trading partners, deflated by the respective price index ratio. 

 

����/0  =     .���?	0 	9 �7
∑ @� �76	��7 (A1-3) 

 

where A/  is the Philippine consumer price index at4�period and A�/  is theconsumer price 

index of the��trading partner country in the 4�period. 
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New indices 

 

Revising the old formulation by changing the method of averaging from arithmetic to 

geometric (“G” in the superscript denotes “geometric”) yields: 

 

.���/B 	� 	∏ :*��/<D�7� 1 100 (A1-4) 

			� 	E F)9/)9 1
)9� )9�/G

D�7 1 100	� � 	E F)9/ )9�/⁄
)9 )9� ⁄ G

D�7 1 100�  

																� 	E H>�/>� I
D�7 1 100�  

 

����/B 	� 		E F)9/ )9�/⁄
)9 )9� ⁄ G FJ/J�/G

D�7 1 100�  

			� ∏ �=�7=�8�K�L" H�7��7I
D�7 1 100 (A1-5) 

 

The chained geometric average formulations of the new indices are as follows (“N” 

in the superscript denotes “new”):  
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Appendix 2: Issues in the formulation of the EER indices 

 
There are various aspects involved in the formulation of EER indices: (1) average 

formulation; (2) currencies included in the index; and (3) base periods for the exchange 

rates and weights, and the alternative of a chained index. 

 

1. Average formulation 

A major revision in the calculation of the Philippine EER indices is the shift from 

arithmetic averaging to geometric. The use of geometric rather than arithmetic mean is 

preferred because of its desirable properties. An important characteristic is the symmetric 

treatment given to depreciations and appreciations of foreign currencies, that is, neither is 

given a greater weight.  Whereas, the use of arithmetic mean gives more weight to a 

continuously depreciating foreign currency even if the share of the currency in the basket is 

small.36 
 
The common practice of central banks and other financial institutions for averaging 

is the use of geometric mean. For example, the US Federal Reserve shifted from arithmetic 

mean to the use of geometric mean in 197837 while the Reserve Bank of Australia made the 

change in 1988.38 

 

2. Basket of currencies 

For the revision of the basket of currencies, the major trading partners were first 

identified.  These are countries that contribute at least 1 percent to the average Philippine 

total trade (exports and imports).
39

 The new basket of currencies includes currencies of 14 

countries/regions and covers about 93 percent of Philippine total trade.
40

The index 

consisting of the currencies of major trading partners is referred to as Trading Partners 

Index (TPI). 

 

Further classification of the major trading partners created sub-groups of advanced 

countries, and developing and emerging market economies; thus, taking into account major 

differences in the two groups such as, but not limited to, economic growth and, more 

importantly, trends in exchange rate movements. The sub-groups consist of the following:   

 

• Advanced countries: Australia, Eurozone (Euro-17),41 Japan and USA 

• Developing and emerging market economies: China, Hong Kong, Indonesia, 

Malaysia, Saudi Arabia, Singapore, South Korea, Taiwan, Thailand, United Arab 

Emirates.  

 

                                                           
36

 Alsterlind (2006) 
37

 US Federal Reserve (1978) 
38

 Reserve Bank of Australia (2002) 
39

 See Appendix Table A2-1 
40

 Based on 2006-2010 average trade data. 
41

 Euro-17 countries include Austria, Belgium, Cyprus, Estonia, Finland, France, Germany, Greece, Ireland, Italy, 

Luxembourg, Malta, Netherlands, Portugal, Slovakia, Slovenia and Spain. 
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Table A2-1: Trade shares of the Philippines’ top trading partners (2006-2010 average, million US$) 

 
Source: BSP Direction of Trade Statistics 

Notes:  

1. The table lists the top 15 trading partners (country and region, in the case of the Eurozone) of the Philippines whose trade  

(imports and exports, 2006-2010 average) is at least about 1 percent of Philippine total trade. The group comprises about 93 percent of  

Philippine trade.  

2. The list includes Vietnam but due to the volatility of its exchange rates and high inflation rates relative to the other trading  

partners, it was excluded from the final list.   
 
 

level % share level % share level % share

1  USA (Inc. Hawaii & Alaska) 7,967.70 16.8 6,898.60 13.2 14,866.30 14.9

2  Japan 7,394.50 15.6 6,562.20 12.5 13,956.70 14

3  European Union (Euro-17) 7,542.00 15.9 3,626.20 6.9 11,168.20 11.2

4  China People's Rep. 4,900.90 10.3 4,065.90 7.8 8,966.80 9

5  Singapore 3,809.40 8 5,090.70 9.7 8,900.10 8.9

6  Hong Kong 4,409.20 9.3 1,839.90 3.5 6,249.10 6.3

7  China, Rep of (Taiwan) 1,784.50 3.8 3,746.40 7.1 5,530.90 5.5

8  Korea, South 1,960.20 4.1 3,255.50 6.2 5,215.70 5.2

9  Malaysia 1,968.40 4.2 2,207.40 4.2 4,175.80 4.2

10  Thailand 1,451.10 3.1 2,692.10 5.1 4,143.20 4.2

11  Saudi Arabia 64 0.1 3,086.40 5.9 3,150.40 3.2

12  Indonesia 464.6 1 1,554.10 3 2,018.70 2

13  Vietnam 422.4 0.9 1,212.80 2.3 1,635.20 1.6

14  United Arab Emirates 215.5 0.5 1,021.50 1.9 1,237.10 1.2

15  Australia 426.6 0.9 761.6 1.5 1,188.30 1.2

 Total - Major Trading Partners 44,781.00 94.5 47,621.30 90.8 92,402.50 92.6

 Total - All Trading Partners 47,376.60 100 52,411.70 100 99,788.40 100

Country

Export Import Total
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The index consisting of the currencies of advanced countries is referred to as the Trading 

Partners Index‐Advanced (TPI-A), while the index consisting of the currencies of the second 

sub-group is referred to as the Trading Partners Index‐Developing (TPI-D). 
 
Trade weights for all three indices use total trade (imports and exports) in goods.  

Weights vary yearly, with the trade shares data of the previous year used as the weight for 

the current year.
42

  Similarly, most institutions base their currency selection on total trade 

shares: 

 

• The Bank for International Settlements’ (BIS) broad index includes 52 currencies 

that account for 93 percent of the total trade (Klau and Fung, 2006). 

 

• The European Central Bank publishes three EER indices — EER-12, consisting of 

12 industrialized and newly industrialized trading partners of the euro area; EER-

21, made up of EER-12 plus China and the other eight non-euro area EU Member 

States; and EER-41, made up of EER-21 plus 20 other relevant trading partners 

(Buldorini, Makrydakis and Thimann, 2002). 

 

• The US Federal Reserve generates three indices: a broad index with 26 

currencies, a major index with seven major currencies and the other important 

trading partners (OITP) index comprising the residual 19 currencies not included 

in the major index.  The 26 currencies selected for the broad index were of 

countries whose bilateral shares of US imports and exports exceeded ½ percent 

of total trade in 1997.  The seven currencies in the major index — the euro, 

Canadian dollar, Japanese yen, British pound, Swiss franc, Australian dollar, and 

Swedish krona — are traded widely in liquid financial markets and, therefore, the 

index is a measure of financial market pressure against the US dollar (Loretan, 

2005).   

 

• Australia’s trade-weighted index (TWI) includes 21 currencies of trading partners 

whose trade with Australia covers at least 90 percent of Australia’s merchandise 

and services trade.43 

 

• New Zealand’s official TWI consists of five currencies — US dollar, yen, euro, 

Australian dollar and UK pound sterling — that comprise 60 percent of New 

Zealand trade (Kite, 2007). 

 

3. Base period 

There are two base periods relevant in the formulation of an EER index: base period 

for weights and base period (or reference period) for exchange rates.  

 

(i) Base period for weights. Most institutions use weights that vary across time.  

However, their methodologies differ with regard to the frequency of updates. 

Some institutions use the average of trade data for several years (3-5 years) as a 

                                                           
42

 For instance, 2008 trade data are used for the 2009 indices.   
43

 See http://www.rba.gov.au/statistics/frequency/weights-twi.html 
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base period to smooth out irregular variations. The BIS and the ECB use three-

year average trade weights; the methodology may indicate that the 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) becomes available. The BSP updates 

its weights annually.  There is, however, a problem of attribution in using varying 

weights across time—a change in the index may be due to changes in exchange 

rates or in weights (Coughlin and Pollard, 1996).  Nevertheless, updating weights 

periodically would be more effective in reflecting changes occurring in trade. 

 

(ii) Base period for exchange rates. By definition, EER indices reflect changes in 

bilateral exchange rates relative to exchange rates in a given base period or 

reference period. The norm is for the reference period to reflect both external 

equilibrium (close to trade balance) and internal equilibrium (with low 

unemployment, low inflation and solid GDP growth), although fulfilling these 

criteria is difficult. In some cases, the reference period is chosen because it marks 

a significant policy event. For the Euro EER, the base period of first quarter of 

1999 (1999 Q1 = 100) is based on institutional reasons, the period being the start 

of Stage Three of the Economic and Monetary Union (Buldorini et al., 2002). The 

base period of BSP’s old EER indices is 1980 not because the year was one of 

equilibrium but because it was the year the BSP started to publish the indices. 

While this fact may pose the need to revise the reference period, another option 

is to use chained indices.  
 

A chained index links exchange rates and weights on a year-to-year basis — it 

makes use of varying weights; exchange rates for a particular period are 

compared with the exchange rates of the previous period, thus, reference 

period, in a way, varies from year to year — thereby eliminating the concerns 

raised by base periods. There is no base year in the sense of a benchmark against 

which the performance of an index is measured, only a year (1980) with a value 

of 100. Thus, it would be possible to rescale to another year.  

 

A resulting characteristic, however, of a chained index is that it builds on 

information that is accumulated, and tends to retain extreme data such as peaks 

and troughs. Therefore, it is not advisable to chain highly volatile time series 

data.  Nonetheless, in such a case, a solution is to chain geometric series and not 

arithmetic series that give more weight to extreme values (Gaulier, Martin, 

Méjean and Zignago, 2008). 
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Appendix 3: Effective exchange rate data 
 

Table A3-1. NEER and REER values of Trading Partner Indices 

 
REER NEER 

 
TPI TPI-A TPI-D TPI TPI-A TPI-D 

1980 100.00 100.00 100.00 100.00 100.00 100.00 

1981 5.73 92.77 103.23 93.47 90.66 100.60 

1982 95.80 92.05 105.35 89.22 86.08 97.19 

1983 77.77 72.59 91.73 68.55 64.35 79.82 

1984 74.86 68.57 92.22 45.66 42.11 55.33 

1985 81.77 73.12 105.56 41.87 37.88 52.68 

1986 72.00 63.10 97.67 37.20 32.98 49.20 

1987 71.43 62.80 96.14 36.41 32.38 47.80 

1988 74.00 65.51 97.82 34.24 30.44 44.95 

1989 76.93 69.16 98.04 33.18 29.83 42.44 

1990 76.22 69.30 94.78 30.65 27.82 38.41 

1991 75.59 68.59 94.37 26.66 23.96 34.12 

1992 84.77 77.56 103.92 28.43 25.59 36.24 

1993 79.47 71.51 101.00 25.78 22.65 34.63 

1994 86.18 77.52 109.61 26.10 22.65 35.93 

1995 90.11 82.35 111.38 26.37 22.95 36.14 

1996 95.77 89.20 114.25 26.74 23.53 35.89 

1997 91.08 83.20 112.79 24.62 21.19 34.46 

1998 76.48 66.34 104.13 19.39 15.65 30.55 

1999 78.58 66.99 109.87 18.97 15.10 30.52 

2000 71.96 61.61 99.99 16.96 13.61 26.97 

2001 68.10 58.04 95.27 15.45 12.37 24.68 

2002 68.17 58.18 95.20 15.18 12.19 24.12 

2003 62.79 52.09 90.77 13.81 10.81 22.65 

2004 60.48 49.54 88.76 12.93 9.96 21.58 

2005 63.83 52.99 92.31 13.07 10.18 21.56 

2006 70.38 59.86 99.35 13.95 11.12 22.49 

2007 76.17 65.74 106.20 15.06 12.07 24.17 

2008 78.99 67.35 111.23 15.07 11.75 24.75 

2009 77.68 64.84 111.54 14.25 10.81 23.98 

2010 80.56 69.50 113.02 14.52 11.25 24.08 

2011 81.08 70.63 112.97 14.42 11.12 23.98 

2012 84.60 75.09 116.35 14.92 11.61 24.67 

2013 87.48 81.90 115.98 15.27 12.43 24.48 
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Table A3-2. Comparison of arithmetic and geometric-chained formulations using old currency basket 

 
Narrow NEER Narrow REER Broad NEER Broad REER Major NEER Major REER 

 
Arithmetic GeomCh Arithmetic GeomCh Arithmetic GeomCh Arithmetic GeomCh Arithmetic GeomCh Arithmetic GeomCh 

1980 100.56 100.00 99.52 100.00 100.84 100.00 101.44 100.00 102.70 100.00 99.44 100.00 

1981 101.01 100.54 100.99 100.13 102.85 101.97 101.81 101.20 101.17 91.26 106.80 93.29 

1982 95.03 94.18 97.98 96.69 100.14 99.34 102.29 102.14 100.89 86.79 110.04 92.80 

1983 84.87 81.35 90.09 86.01 85.85 83.55 91.58 89.80 78.52 65.19 86.36 73.62 

1984 59.78 55.95 89.48 84.22 58.62 57.35 88.95 88.42 53.37 42.92 82.89 69.93 

1985 55.76 53.20 101.98 96.62 53.37 53.65 100.51 99.85 48.17 38.29 89.28 74.00 

1986 55.18 51.18 98.80 91.77 50.26 49.32 92.92 90.77 38.92 33.09 70.03 63.48 

1987 64.06 54.32 114.23 98.62 48.59 47.25 90.83 88.16 35.60 32.36 64.32 63.01 

1988 63.85 54.14 117.32 108.02 44.50 44.18 87.44 90.05 33.15 30.44 65.64 65.84 

1989 63.72 54.18 125.63 115.87 42.95 41.42 89.56 89.84 32.80 29.96 70.11 69.86 

1990 58.44 48.80 124.41 111.68 39.13 37.07 86.90 85.07 28.81 27.78 66.20 69.62 

1991 53.27 44.00 126.38 113.51 34.52 32.82 84.32 83.97 25.09 23.95 65.95 68.83 

1992 57.56 45.92 140.70 122.24 37.02 34.63 92.68 91.29 26.48 25.53 73.22 77.58 

1993 54.41 43.71 134.62 117.83 35.83 33.11 90.90 88.80 24.96 22.76 72.21 72.00 

1994 54.15 45.61 140.08 128.89 35.75 33.74 94.61 94.89 24.86 22.80 76.54 78.21 

1995 55.21 46.47 144.42 132.24 37.44 33.79 100.78 96.58 24.70 23.08 80.28 83.04 

1996 52.31 46.35 146.03 134.59 37.10 33.68 105.67 99.35 24.93 23.71 86.97 90.09 

1997 55.54 48.08 155.17 140.95 36.48 32.69 106.11 98.65 23.50 21.26 84.23 83.64 

1998 80.91 55.62 216.20 156.63 40.37 30.02 121.37 93.58 17.54 15.61 67.21 66.32 

1999 72.45 53.80 189.55 153.33 37.01 29.79 117.82 97.95 18.25 15.14 76.68 67.27 

2000 65.20 49.27 176.47 143.36 32.33 26.30 109.12 88.94 16.61 13.64 71.92 61.93 

2001 69.00 46.05 180.97 136.82 33.91 24.33 114.49 85.58 14.72 12.38 67.37 58.30 

2002 59.82 44.35 160.53 131.53 30.88 23.73 106.22 85.28 14.27 12.19 66.50 58.44 

2003 52.17 41.22 142.67 122.55 28.83 22.22 99.91 81.14 12.44 10.84 59.94 52.45 

2004 54.72 39.73 146.14 120.55 27.94 21.10 100.86 79.30 11.28 9.99 57.46 49.92 

2005 48.60 40.93 149.52 126.26 26.83 21.02 101.51 82.11 11.64 10.22 61.98 53.45 

2006 55.52 42.00 153.85 129.80 28.17 21.88 109.09 88.07 12.91 11.15 70.00 60.36 

2007 66.09 42.71 166.27 132.09 31.78 23.44 119.79 94.49 14.01 12.13 76.26 66.38 

2008 74.58 44.74 181.78 141.02 36.40 24.43 136.32 101.53 13.79 11.81 80.17 68.10 

2009 87.53 43.90 188.17 142.76 41.79 24.05 146.46 103.38 12.83 10.87 77.32 65.60 

2010 77.72 42.22 173.16 138.15 36.63 23.79 137.65 103.35 13.30 11.37 84.08 70.65 

2011 85.56 42.14 176.21 138.66 40.97 23.57 143.00 102.99 13.17 11.26 86.03 71.99 

2012 98.91 44.51 191.78 146.77 45.56 24.45 153.40 106.84 13.86 11.77 91.89 76.59 

2013 107.25 45.60 202.67 149.66 47.86 24.43 159.40 107.25 14.26 12.59 96.13 83.45 
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Table A3-3. Comparison of arithmetic and geometric-chained formulations using new currency 

basket 

 
TPI-A NEER TPI-A REER TPI-D NEER TPI-D REER 

 
Arithmetic GeomCh Arithmetic GeomCh Arithmetic GeomCh Arithmetic GeomCh 

1980 103.08 100.00 99.71 100.00 101.02 100.00 98.67 100.00 

1981 100.87 90.66 99.95 92.77 101.44 100.60 101.51 103.23 

1982 100.40 86.08 103.95 92.05 98.11 97.19 103.25 105.35 

1983 77.53 64.35 84.41 72.59 80.89 79.82 89.85 91.73 

1984 52.17 42.11 81.90 68.57 57.01 55.33 90.34 92.22 

1985 47.75 37.88 88.85 73.12 55.44 52.68 105.28 105.56 

1986 38.45 32.98 70.54 63.10 52.52 49.20 98.36 97.67 

1987 35.67 32.38 66.10 62.80 51.96 47.80 98.41 96.14 

1988 33.23 30.44 68.42 65.51 47.77 44.95 97.14 97.82 

1989 32.88 29.83 73.18 69.16 44.45 42.44 96.14 98.04 

1990 28.87 27.82 68.91 69.30 40.25 38.41 94.12 94.78 

1991 25.24 23.96 69.33 68.59 37.35 34.12 96.57 94.37 

1992 26.58 25.59 77.33 77.56 38.84 36.24 104.57 103.92 

1993 24.85 22.65 75.53 71.51 37.98 34.63 101.22 101.00 

1994 24.73 22.65 81.59 77.52 40.61 35.93 113.49 109.61 

1995 24.39 22.95 84.19 82.35 43.69 36.14 122.09 111.38 

1996 24.65 23.53 89.92 89.20 43.75 35.89 125.65 114.25 

1997 23.61 21.19 88.16 83.20 41.16 34.46 118.74 112.79 

1998 17.47 15.65 70.15 66.34 43.49 30.55 126.52 104.13 

1999 18.11 15.10 75.87 66.99 40.68 30.52 126.28 109.87 

2000 16.58 13.61 70.93 61.61 34.35 26.97 114.34 99.99 

2001 14.80 12.37 65.92 58.04 35.43 24.68 116.75 95.27 

2002 14.36 12.19 64.79 58.18 34.49 24.12 112.90 95.20 

2003 12.53 10.81 57.59 52.09 33.80 22.65 108.81 90.77 

2004 11.43 9.96 54.70 49.54 34.16 21.58 110.85 88.76 

2005 11.76 10.18 58.19 52.99 36.46 21.56 120.38 92.31 

2006 12.97 11.12 65.29 59.86 35.95 22.49 125.04 99.35 

2007 14.14 12.07 71.06 65.74 39.41 24.17 132.31 106.20 

2008 13.87 11.75 73.70 67.35 41.66 24.75 141.00 111.23 

2009 12.96 10.81 71.84 64.84 45.36 23.98 144.65 111.54 

2010 13.32 11.25 77.42 69.50 42.32 24.08 142.02 113.02 

2011 13.20 11.12 79.00 70.63 45.97 23.98 146.85 112.97 

2012 13.83 11.61 84.02 75.09 48.98 24.67 153.28 116.35 

2013 14.27 12.43 88.13 81.90 50.02 24.48 155.61 115.98 
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Table A3-4. Comparison of old and new currency baskets with arithmetic formulation 

 
NEER REER NEER REER 

 
Major TPI-A Major TPI-A Broad TPI-D Broad TPI-D 

1980 102.70 103.08 99.44 99.71 100.84 101.02 101.44 98.67 

1981 101.17 100.87 106.80 99.95 102.85 101.44 101.81 101.51 

1982 100.89 100.40 110.04 103.95 100.14 98.11 102.29 103.25 

1983 78.52 77.53 86.36 84.41 85.85 80.89 91.58 89.85 

1984 53.37 52.17 82.89 81.90 58.62 57.01 88.95 90.34 

1985 48.17 47.75 89.28 88.85 53.37 55.44 100.51 105.28 

1986 38.92 38.45 70.03 70.54 50.26 52.52 92.92 98.36 

1987 35.60 35.67 64.32 66.10 48.59 51.96 90.83 98.41 

1988 33.15 33.23 65.64 68.42 44.50 47.77 87.44 97.14 

1989 32.80 32.88 70.11 73.18 42.95 44.45 89.56 96.14 

1990 28.81 28.87 66.20 68.91 39.13 40.25 86.90 94.12 

1991 25.09 25.24 65.95 69.33 34.52 37.35 84.32 96.57 

1992 26.48 26.58 73.22 77.33 37.02 38.84 92.68 104.57 

1993 24.96 24.85 72.21 75.53 35.83 37.98 90.90 101.22 

1994 24.86 24.73 76.54 81.59 35.75 40.61 94.61 113.49 

1995 24.70 24.39 80.28 84.19 37.44 43.69 100.78 122.09 

1996 24.93 24.65 86.97 89.92 37.10 43.75 105.67 125.65 

1997 23.50 23.61 84.23 88.16 36.48 41.16 106.11 118.74 

1998 17.54 17.47 67.21 70.15 40.37 43.49 121.37 126.52 

1999 18.25 18.11 76.68 75.87 37.01 40.68 117.82 126.28 

2000 16.61 16.58 71.92 70.93 32.33 34.35 109.12 114.34 

2001 14.72 14.80 67.37 65.92 33.91 35.43 114.49 116.75 

2002 14.27 14.36 66.50 64.79 30.88 34.49 106.22 112.90 

2003 12.44 12.53 59.94 57.59 28.83 33.80 99.91 108.81 

2004 11.28 11.43 57.46 54.70 27.94 34.16 100.86 110.85 

2005 11.64 11.76 61.98 58.19 26.83 36.46 101.51 120.38 

2006 12.91 12.97 70.00 65.29 28.17 35.95 109.09 125.04 

2007 14.01 14.14 76.26 71.06 31.78 39.41 119.79 132.31 

2008 13.79 13.87 80.17 73.70 36.40 41.66 136.32 141.00 

2009 12.83 12.96 77.32 71.84 41.79 45.36 146.46 144.65 

2010 13.30 13.32 84.08 77.42 36.63 42.32 137.65 142.02 

2011 13.17 13.20 86.03 79.00 40.97 45.97 143.00 146.85 

2012 13.86 13.83 91.89 84.02 45.56 48.98 153.40 153.28 

2013 14.26 14.27 96.13 88.13 47.86 50.02 159.40 155.61 
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Table A3-5. Comparison of Major Trading Partners Index and TPI-A 

 
NEER REER 

 
Major TPI-A Major TPI-A 

1980 102.70 100.00 99.44 100.00 

1981 101.17 90.66 106.80 92.77 

1982 100.89 86.08 110.04 92.05 

1983 78.52 64.35 86.36 72.59 

1984 53.37 42.11 82.89 68.57 

1985 48.17 37.88 89.28 73.12 

1986 38.92 32.98 70.03 63.10 

1987 35.60 32.38 64.32 62.80 

1988 33.15 30.44 65.64 65.51 

1989 32.80 29.83 70.11 69.16 

1990 28.81 27.82 66.20 69.30 

1991 25.09 23.96 65.95 68.59 

1992 26.48 25.59 73.22 77.56 

1993 24.96 22.65 72.21 71.51 

1994 24.86 22.65 76.54 77.52 

1995 24.70 22.95 80.28 82.35 

1996 24.93 23.53 86.97 89.20 

1997 23.50 21.19 84.23 83.20 

1998 17.54 15.65 67.21 66.34 

1999 18.25 15.10 76.68 66.99 

2000 16.61 13.61 71.92 61.61 

2001 14.72 12.37 67.37 58.04 

2002 14.27 12.19 66.50 58.18 

2003 12.44 10.81 59.94 52.09 

2004 11.28 9.96 57.46 49.54 

2005 11.64 10.18 61.98 52.99 

2006 12.91 11.12 70.00 59.86 

2007 14.01 12.07 76.26 65.74 

2008 13.79 11.75 80.17 67.35 

2009 12.83 10.81 77.32 64.84 

2010 13.30 11.25 84.08 69.50 

2011 13.17 11.12 86.03 70.63 

2012 13.86 11.61 91.89 75.09 

2013 14.26 12.43 96.13 81.90 
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Table A3-6. Comparison of Broad Competing Index and TPI-D 

 
NEER REER 

 
Broad TPI-D Broad TPI-D 

1980 100.84 100.00 101.44 100.00 

1981 102.85 100.60 101.81 103.23 

1982 100.14 97.19 102.29 105.35 

1983 85.85 79.82 91.58 91.73 

1984 58.62 55.33 88.95 92.22 

1985 53.37 52.68 100.51 105.56 

1986 50.26 49.20 92.92 97.67 

1987 48.59 47.80 90.83 96.14 

1988 44.50 44.95 87.44 97.82 

1989 42.95 42.44 89.56 98.04 

1990 39.13 38.41 86.90 94.78 

1991 34.52 34.12 84.32 94.37 

1992 37.02 36.24 92.68 103.92 

1993 35.83 34.63 90.90 101.00 

1994 35.75 35.93 94.61 109.61 

1995 37.44 36.14 100.78 111.38 

1996 37.10 35.89 105.67 114.25 

1997 36.48 34.46 106.11 112.79 

1998 40.37 30.55 121.37 104.13 

1999 37.01 30.52 117.82 109.87 

2000 32.33 26.97 109.12 99.99 

2001 33.91 24.68 114.49 95.27 

2002 30.88 24.12 106.22 95.20 

2003 28.83 22.65 99.91 90.77 

2004 27.94 21.58 100.86 88.76 

2005 26.83 21.56 101.51 92.31 

2006 28.17 22.49 109.09 99.35 

2007 31.78 24.17 119.79 106.20 

2008 36.40 24.75 136.32 111.23 

2009 41.79 23.98 146.46 111.54 

2010 36.63 24.08 137.65 113.02 

2011 40.97 23.98 143.00 112.97 

2012 45.56 24.67 153.40 116.35 

2013 47.86 24.48 159.40 115.98 
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Appendix 4:  Data used in empirical exercise  

 
Table A4-1. Description and sources of variables 

Variables Definition Sources 

Export to Import 

Ratio 

Log of the Ratio of Total 

Exports to Total Imports 

Bangko Sentral ng Pilipinas - Department of Economic 

Statistics 

Gross Domestic 

Product 

Log of Gross Domestic 

Product at constant 2000 

prices of the Philippines 

National Statistics Coordination Board (NSCB) 

Log of weighted Gross 

Domestic Product at 

constant market prices of 

the foreign countries 

included in the old and new 

REER indices. 

Economic and Social Research Institute, Cabinet Office, 

Government of Japan; Korean Statistical Information 

Service; Bureau of Economic Analysis; Bank Indonesia; 

Bank Negara Malaysia; Bank of Thailand; Singapore’s 

Department of Statistics; Census & Statistics Department, 

Government of Hong Kong; National Bureau of Statistics of 

China; Directorate-General of Budget, Accounting and 

Statistics, Executive Yuan, Republic of China (Taiwan); 

United Kingdom’s Office for National Statistics; OECD 

Quarterly National Accounts 

Real Effective 

Exchange Rate 

Log of REER of Major 

Currency Basket 

Bangko Sentral ng Pilipinas - Department of Economic 

Statistics 

Log of REER of Broad 

Currency Basket 

Log of REER of Narrow 

Currency Basket 

Log of REER of Trading 

Partner Indices 

Log of REER of Developing 

Trading Partner Indices 

Log of REER of Advanced 

Trading Partner Indices 

Asian Financial 

Crisis  

Dummy =1 for quarters 

1997Q3 – 1998Q4;  

0, otherwise 
Redoblado (2011)  

Global Financial 

Crisis 

Dummy =1 for quarters 

2007Q3 – 2009Q3;  

0, otherwise 
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Appendix 5.  Estimation Results 

 
Table A5-1. Coefficient estimates of variables 

 
               Notes: ( ) – standard error  / [ ] – t-statistic  

 

 

 

Appendix 6. Response of trade balance to a shock in REER 

 

Response of  
�
�  to a shock in Narrow REER                   Response of  

�
�  to a shock in TPI REER 

 
Notes: Displayed are impulse response functions (IRFs). IRF traces out the effect of one standard deviation shock to one of the variables on 

current and future values of each of the endogenous variables in the system. For each plot, horizontal axis is number of quarters and 

vertical axis is percent change. 

 

 

Independent Variable

ln(X/M) Constant lnREER lnY lnY* AFC GFC

3.28 -0.15 -0.89 -0.14 -0.03 -0.01

(0.29) (0.14) (0.05) (0.04) (0.03)

[0.52] [6.26] [-2.74] [-0.76] [-0.44]

0.33 -0.75 0.94 -0.22 -0.01 -0.05

(0.17) (0.11) (0.12) (0.05) (0.04)

[4.52] [-8.71] [-1.84] [-0.23] [-1.49]

2.75 -0.27 0.52 0.82 -0.01 -0.01

(0.11) (0.13) (0.13) (0.03) (0.02)

[2.48] [3.89] [6.07] [-0.37] [-0.66]

2.05 -1.55 1.51 -0.05 0.04 -0.02

(0.47) (0.67) (0.03) (0.04) (0.03)

[3.31] [-2.25] [-1.57] [1.02] [-0.84]

TPI-D
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