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Abstract 

 

 

Over the past two decades the Uruguayan economy has undergone an important growth 
process, together with a real appreciation of the domestic currency. This has implied important 
changes to the evolution of the Real Exchange Rate (RER), calculated as prices of tradable over 
non-tradable goods (TP/NTP). 

This paper examines the evolution of the price competitiveness of the economy in light of the 
possible presence of "Balassa-Samuelson Effect" and a change in the economy’s pattern of 
international integration, in a context of income and aggregate expenditure growth, through 
the methodology proposed by Johansen. 

We found a long-term relationship between the RER, the differential in labor productivity 
between the Uruguayan and U.S. economies, goods extra-regional exports and the economy’s 
consumption. Furthermore, we found that the elasticities of RER to its long-term fundamentals 
are in line with the theory. We conclude that the decline in the equilibrium real exchange rate 
in the last two decades is due to the movement of its fundamentals. 
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1. INTRODUCTION 

The Uruguayan economy has undergone an important growth process in recent years, together 
with the real appreciation of the domestic currency. Between the first quarter of 2004 and first 
quarter of 2012 Gross Domestic Product (GDP) grew at an annual accumulative average rate of 
5.6%, while in the same period the RER fell annually 5.9% in average, or 8.6% if  only the Extra-
regional RER are considered.3 Meanwhile, in the same period the ratio of tradable and non-
tradable goods prices fell 2.1% per year considering the Consumer Price Index (CPI).4 

In the two decades before the 2002 crisis, the Uruguayan economy was hit by regional shocks. 
The evolution of the relative prices of the two largest trading partners: Argentina and Brazil, 
and the weight they have on Uruguayan foreign trade, has meant that Real Exchange Rate 
(RER),5 as amended TP/NTP, experienced great changes. These phenomena have been widely 
discussed in various studies related to the Uruguayan economy. However in recent years the 
region has lost relative weight in foreign trade, to the point that since 2003 over 70% of exports 
of goods are directed to the extra-region. This is also associated with the strong increase in 
commodity prices of Uruguayan exports (mainly products of agricultural origin) as well as its 
imports (mainly oil and oil products), that may have identified a number of changes in the 
fundamentals of RER that must be analyzed to understand the phenomenon of appreciation of 
the domestic currency in recent years. 

This work aims to investigate as to whether the fall of RER verified in the Uruguayan economy 
in recent years is a long term trend originated from a change in the fundamentals of the 
equilibrium RER, in particular, productivity, aggregate spending and extra-regional trade. Thus, 
we examine the evolution of the competitiveness of the economy in light of the possible 
presence of "Balassa-Samuelson Effect"6 and a change in the pattern of the economy’s 
international insertion, in a context of income and aggregate expenditure growth. In particular, 
we aim to distinguish if the recent appreciation of the domestic currency reflects a cyclical 
phenomenon, or whether on the contrary, responds to a change in the evolution of the long-
term fundamentals of the RER, the latter being the research hypothesis of this paper. 

 

  

                                                           

3. In this paper we consider the region: Argentina and Brazil, and extra-region: NAFTA, Euro zone, UK and China. 

4. When we refer to tradable and non-tradable goods we are always including goods and services.  

5. Masoller (1998) quantifies the importance of regional shocks on GDP and relative prices, stating that "regional 
instability was the main source of external shocks faced by the Uruguayan economy during 1974-1997". Beside there 
are the Brazilian exchange rate devaluation in 1999 and in Argentina in 2001 which ended in the 2002 Uruguayan 
crisis. 

6. It is assumed that, with international prices given, a productivity increase in the tradable sector raises wages in 
this sector. Assuming that labor moves freely between the different productive sectors, wages in the non-tradable 
sector will tend to equalize to those in the tradable sector, which although does not raise unit labor costs in the 
sector exposed to international competition, it does in the sector which market is domestic, where it is assumed 
that productivity is lower. Under this assumption, prices in non-tradable sector and, as a result the general price-
level, will be higher in economies experiencing higher rates of productivity growth in the tradable sector. The prices 
of tradable goods will not experience an increase since they are internationally given. Thus, the RER will fall as a 
result of productivity difference.  
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2. REAL EXCHANGE RATE AND RESOURCE ALLOCATION 

2.1 Real Exchange Rate definition 

 

In this paper we define RER as the relative price of tradable goods, which prices are assumed to 
be given and determined in the international market, and non-tradable good prices (produced 
and consumed internally), which are determined by domestic supply and demand. Accordingly, 
the RER is defined as: 

    
  

   
 

 

Where TP is the price index of tradable goods and NTP that of non-tradable goods. Under this 
definition, a RER increase represents a real depreciation of the domestic currency and a decline 
in the relative price implies a real appreciation. 

Thus, the RER can be seen as the relative price of two markets: internal and external. It 
represents the balance between both markets, determining the allocation of resources for the 
economy’s production of tradable and non-tradable goods. For this reason, the RER thus 
defined is called "internal real exchange rate", to distinguish it from "external real exchange 
rate" or "border", defined as the price relationship between the economy and its commercial 
partners adjusted by nominal exchange rate. 

2.2 Internal and external balance 

The RER, along with the real interest rate, are the most relevant relative prices of a small open 
economy like Uruguay, since, in the absence of significant distortions, they determine the set of 
production decisions, investment, consumption and savings of domestic and foreign agents, 
and thus, the allocation of resources. In this sense, and according to Nurkse (1945), is defined 
as the equilibrium RER relative price that solves the external equilibrium, determined by the 
current account balance, and inner balance, determined by factors market consistent with 
potential output level. The "fundamentals" are therefore those variables that determine the 
equilibrium RER. 

According to the Balassa-Samuelson hypothesis, in contexts of strong economic growth, the 
appreciation of the local currency is associated with productivity increases. For the Uruguayan 
economy in the period 1991-2010 goods and services production in the urban sector grew at 
an average rate of 4.1% per year, while the labor force grew at an annual average rate of 1.4% 
year. So, very roughly, one might assume a growth in labor productivity of 2.7% per year, 
calculated as the difference in growth between GDP and the number of employees. In the 
same period, the world economy has increased its activity level 3.4% per year, while developed 
economies did so at an average rate of 2.2% per year.7 

The sharp increase in commodities demand since mid-2000s, as a result of strong growth of 
emerging economies demand like China and India, combined with international low interest 
rates have led investors to refuge in real assets. This process had a dual effect in economies like 
Uruguay, with an international trade insertion based on these products. On the one hand, the 
price growth stimulates the exports value growth with the consequent foreign exchange 

                                                           

7. The data for the Uruguayan economy are from Uruguayan Central Bank (BCU) and for the world economy are 
from International Monetary Fund (IMF).  
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earnings. On the other hand, it raises some inputs prices, like oil, that the country imports, all 
of which results in RER changes. 

In principle, it is presumed that positive international price shocks cause an expansion of 
tradable goods production and stimulate the search for new markets driven by the presence of 
comparative advantages in these sectors. Hence, the interest in examining whether higher 
commodity prices stem from a gain of productivity in the economy, so the appreciation is 
originated in the "Balassa-Samuelson effect", concomitantly with a greater openness to 
markets where the country's production is more competitive. 

Moreover, the growth rates of the so-called "emerging economies" have shown higher than in 
developed economies in the last years Therefore, assuming that real appreciation is stronger 
the higher the rate of growth, economies like Uruguay will continue to experience the fall of 
the RER, especially taking into account the virtual stagnation experienced by the U.S. and 
European economies. 

Note that the primary products are the most sensitive to the RER incidence on the exporters’ 
income. Consequently, the increase in international commodity prices plays a significant role in 
the growth of exports income, considering the composition of the exports basket of emerging 
economies. 

3. BACKGROUND 

The dependent economy Salter-Swan model, with tradable and non-tradable goods, is a 
theoretical support to analyze the determinants of consumption decisions and resource 
allocation between domestic and foreign goods. In this sense, and according to Montiel (1999), 
the long run RER equilibrium, is the appropriate indicator to analyze these consumption and 
resource allocation decisions, while is also crucial in defining the set of fundamentals 
explaining the evolution of the relative price. 

In recent decades, the analysis of local currencies over-valuation in emerging economies has 
been linked to the existence of a productivity growth differential between the tradable and the 
non-tradable sectors. On this subject, Valdés and Delano (1998) quantified with three different 
methodological approaches (a model directly linking productivity and RER, a model of 
fundamentals cointegrated variables, and panel data from 92 countries for the period 1960-
1990) the effects that increases in the relative productivity of the tradable sector had had over 
the Chile’s RER between 1990 and 1997, and conclude that this phenomenon led to a real 
appreciation of between 0.7 and 0.9% per annum of the Chilean currency. Furthermore, 
empirical evidence allows the authors to assert that the fall of RER verified, is also explained by 
changes in the fundamentals, capital flows, government spending and the terms of trade. 

Hausmann et al. (2005) explain the evolution of Uruguayan RER pursuant to regional economic 
trends. The authors argue that while the production of agricultural goods such as meat, soy, 
rice and forestry, generate investment opportunities to export to the world market destination 
whose profitability depends on international goods prices and the RER, Uruguayan economy is 
closely linked to its two large neighbors: Argentina and Brazil, which have a powerful influence 
on Uruguayan macroeconomic variables, in particular on the RER. 

In the 80s and early 90s, the external debt crisis precipitated real depreciation of regional 
countries domestic currencies, while for most of the 90s regional picture showed sharp 
currencies appreciation. Thus, after the crisis of the "tablita" in 1982 in our country,8 the RER 

                                                           

8. The so called “tablita” regime was a monetary and exchange rate policy that pre-announced daily the dollar 
equivalence in pesos. The objective of this policy was to control inflation. It started in 1978, but the Central Bank 
couldn’t afford this policy and abandoned it in November 1982. At the same time, a similar policy was adopted by 
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was relatively stable until the late 80s. In the 90s, a new economic policy was implemented 
which again led to the currency real appreciation and ended dramatically with the 2002 crisis. 
While in the region similar trends were verified, the authors argue that Argentina and Brazil 
evidenced greater volatility than the Uruguayan economy. However, during the 90s bilateral 
RERs with Argentina and Brazil were relatively stable, which in the opinion of the authors, 
created incentives for the production of goods and services destined to the regional market, 
displacing the international tradable markets, in parallel with a significant participation of 
MERCOSUR  in the Uruguayan trade. 

That pattern was broken in January 1999 with the Brazilian devaluation and in 2001 with the 
end of Argentina convertibility. The abrupt change in relative prices, concomitantly with a 
significant decline of our two large neighbors’ aggregate demand, implied adjustments in the 
Uruguayan economy that required a large depreciation of the domestic currency, while 
profitability conditions were restored for the internationally tradable sector. 

There are several papers addressing issues concerning the equilibrium or long term RER for the 
Uruguayan economy, both from the perspective of two goods models as proposed in the 
theoretical framework of this study, as of three goods, which highlights regional influence in 
determining the relative prices of our economy. 

The most relevant theoretical framework to analyze the determinants of relative prices 
incorporating the region as a relevant area is the model that includes tradable, non-tradable 
and regional goods, is the work of Bergara et al. (1995), where they identified as "booming 
sector" the sector that produces regional tradable goods and services, so its price is 
endogenously determined. The analysis of demand shocks and regional and international 
capital flows effects reflect an increase in the profitability of the sector that produces regional 
tradable goods and services and their prices relative to tradable production sector, resulting in 
a reallocation of resources , which the authors call "deindustrialization", as well as changes in 
the current account composition. 

In the same line, Capurro et al. (2006) study through the Johansen methodology, the 
determinants of relative prices for the Uruguayan economy. The authors conclude that in the 
long run, the relative price, defined as the ratio between tradable and non-tradable goods’ 
prices, is determined by regional demand, by the ratio consumption/GDP and by productivity 
differentials in the tradable sector relative to other sectors. Meanwhile, the relative price, 
defined by the relationship between regional and tradable goods’ prices in the long-run is 
determined only by regional demand. Moreover, the paper shows that in the short term only 
relative prices are adjusted upon the occurrence of shocks in one of its fundamentals. Finally, 
based on the empirical analysis the authors conclude that there is a long-term relationship 
between the determinants of the relative prices of Argentina and Uruguay that verify 
compliance with the Purchasing Power Parity (PPP) between the two economies. 

Furthermore, in the dependent model economy framework of two goods: tradable and non-
tradable, Aboal (2002), using the Johansen cointegration methodology estimates the 
equilibrium real exchange rate explained by productivity, government consumption and total 
consumption. Regarding the long-term RER, he finds a negative relationship with the first two 
variables and a positive one with the last one.  

Along the same line of Aboal (2002), but using the Engle-Granger methodology, Gianelli and 
Mednik (2006) find a long-term relationship between the RER and the average productivity of 
the economy, the interest rate differential, the terms of trade and government 
expenditure/GDP ratio, while the dynamic adjustment to equilibrium in the short run is 

                                                                                                                                                                          

Argentina, but abandoned at the end of 1981.  
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determined by the terms of trade, government spending, the interest rate differential, the 
productivity average, domestic inflation and changes in the Nominal Exchange Rate (NER). 

Fernandez et al. (2005), using a model of PPP with annual data for the period 1913-2004 found 
that "despite the different regimes applied in Uruguay over the years, there are certain 
fundamentals or economic forces that make to store RER equilibrium path in the long term”. 
Furthermore, using quarterly data for 1980-2005 as a medium-term approach, they conclude 
that “Uruguayan RER is determined by RERs of Argentina and Brazil."9 

4. THEORETICAL FRAMEWORK 

The PPP is a basic model for determining the real exchange rate, which in its weak version 
states that inflation differentials are neutralized by adjustments in the NER. Thus the impact of 
relative price shocks should be transitory, so the RER should return to its long-term trend. 
Instead, if shocks are permanent, the PPP is not satisfied. 

The approach developed by Balassa (1964) and Samuelson (1964), establishes a relationship 
between the evolution of productivity and RER and constitutes an explanation for RER 
misalignments relative to the PPP. The difference of productivity growth of tradable and non-
tradable sectors, leads to a real appreciation phenomenon, which is a determining factor in the 
allocation of resources in the local economy and internationally price competitiveness. An 
increase in RER means that production of traded goods is relatively more profitable than the 
production of non-tradable and therefore provides an incentive for the reallocation of 
resources from the non-tradable sector to the tradable. Taking international prices as given, 
the real exchange rate is also an indicator of price competitiveness of the economy, while 
increased RER indicates that a country produces goods traded in a relatively more efficient way 
than the rest of the world. 

Moreover, the international empirical evidence suggests that the income elasticity of non-
tradable goods and services demand is generally greater than one, so that as an economy 
reaches higher levels of income, private spending shifts from tradable to non-tradable goods 
and services, hence the economies whose paths tend to increase the income level experience 
real appreciation phenomena. 

4.1 The purchasing power parity (PPP) 

The absolute version of PPP is based on the law of one price, which states that: 

         
  

Where NER is the nominal exchange rate defined as the number of units of local currency to be 
paid to acquire a unit of foreign currency;    is the price of the i good nominated in local 
currency and   

  is the international price of the same good. In this version, the RER must be 
constant and equal to 1. 

There is also a relative version of the PPP which states that the price relationship between two 
economies may vary in proportion to maintain constant purchasing power of the domestic 
relative to foreign currency. 

Thus, the Real Exchange Rate is defined as: 

    
      

 
 

                                                           

9. The paper estimates that, in the medium term, the country’s RER is a homogeneous linear combination of 
Argentina and Brazil RER, that respond to the following equation:                                 
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Applying a logarithmic transformation we get: 

             

According to this definition, an increase of RER represents a depreciation of the domestic 
currency, while raising the relative price of the basket of goods and external services, while a 
reduction in the indicator reflects a real appreciation of the domestic economy which makes 
more expensive the domestic basket of goods and services. 

The PPP is a traditional theoretical basis for establishing the long-term equilibrium RER, which 
in its relative version postulates that RER changes are due to the relative differences in the 
rates of change in prices. The effective RER is, therefore, a measure of the deviation from the 
PPP. 

Froot and Rogoff (1995), note that relative prices and exchange rates are not stationary. 
Therefore, an equilibrium RER based on the PPP is not constant. Furthermore, the results of 
PPP estimations in a given period do not offer a powerful perspective on whether the PPP may 
be valid as a long-term proposition. In turn, Edwards and Savastano (1999) conducted an 
extensive and thorough compilation of various empirical work on the PPP, both for groups and 
individual countries, concluding that although PPP provides a very useful benchmark for 
assessing the RER evolution in the long term for developed economies, the hypothesis that this 
relative price between economies is stationary is not verified, especially in developing 
economies. 

Taylor and Taylor (2004) support the "consensus view" that  in the short term the PPP does not 
take place while in the long run it may make sense to argue that there is a reversion to the 
mean of the RER, although they may exist some factors, including transaction costs, which 
deviate RER from this value for long periods. 

5. REAL EXCHANGE RATE FUNDAMENTALS 

5.1 Absorption and Real Exchange Rates 

The equilibrium RER is such that ensures simultaneous internal and external balance of the 
economy. According to Gianelli and Mednik (2006), there is an inverse relationship between 
the absorption and the RER on the domestic sector. Starting from an equilibrium point, an 
increase of aggregate demand represents an excess in the non-tradable market, which 
requires a real appreciation of the domestic currency to return to balance, while regarding the 
external sector, the relationship between the absorption and RER is direct, since an increase in 
spending causes a current account deficit that requires depreciation to clear the market. The 
authors also note that the return to equilibrium after deviations caused by the external canal 
of the economy, is usually slower than when imbalances are originated in the domestic sector, 
which is why in various RER equilibrium modeling the external equilibrium condition is 
considered a long term condition, while the internal equilibrium condition is measured as a 
short term one. 

The approach taken here considers the RER as an endogenous variable determined by the 
macroeconomic system in which the fundamentals are the main variables. Thus, changes in 
the RER may depend on a number of factors such as productivity differentials, terms of trade, 
capital flows, fiscal balance, the differential in real interest rates and the degree of external 
openness of the economy. The impacts of these factors on the RER also affect the composition 
and size of the various sectors of the economy. 

On the supply side of the economy, the factor endowment is also part of the fundamentals of 
RER and affects its movement. The increase in the factor endowment contributes to cause an 
increase in the supply of all goods, which entails a reduction in the factors prices and in non-
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tradable prices (as prices of tradable are determined internationally). The reduction of factor 
prices increases production and consumption of all goods. Therefore, the increase in the 
factors supply leads to increased RER. 

5.2 Fundamentals of Long Term Real Exchange Rate  

The productivity differential between tradable and non-tradable sectors of the economy,  
implies that an increase in productivity in the tradable sector of the economy in relation to the 
non-tradable sector causes a shift of resources from non-tradable to tradable,  which is 
equivalent to a negative supply shock in the sector exposed to competition. With international 
prices given, the non-tradable sector must raise prices to restore the balance, which will 
appreciate the domestic currency. 

The terms of trade (TT), defined as the ratio between export and import prices (   
  

  
) are 

one of the factors from the demand side, that determine the RER. A raise in the TT represents 
an increase in the price of exportable in terms of importable goods, which results in a shift of 
resources from the non-tradable to the tradable sector of the economy, which production has 
become more profitable. This phenomenon can be assimilated to a negative supply shock in 
the non-tradable sector, which added to the positive wealth effect that comes from the 
improvement in export prices, leads to an increase in demand in the non-tradable sector which 
causes an increase in its prices, thereby causing a fall of RER. However, while there is a fall in 
the relative prices of importable goods it causes a substitution effect that could lead to a 
contraction in demand for non-tradable goods, contributing to the real depreciation. However, 
the wealth effect is considered more intense and therefore the appreciation of the local 
currency dominates. Furthermore, the prices growth of exportable goods stimulates a positive 
trade balance which magnitude more than offsets the increase in imports due to the wealth 
effect and substitution above. Hence, the impact on the external sector strengthens domestic 
appreciation. 

The impact of TT on the RER is particularly strong in countries which exports are concentrated 
in commodities. When the improvement of TT is due to specific export sectors, then the 
phenomenon known as Dutch Disease occurs. According to Corden and Nearly (1982), the 
price increase in the exportable sector that experienced the boom, causes the RER to decrease 
in the rest of exportable sectors, which affects its price competitiveness. 

As will be seen later, Uruguay has the particularity of being an exporter of goods with 
agricultural origin and an importer of oil, making it possible to suspect that the effects of 
increases in commodity prices are offset by a zero incidence in changes in TT, as it affects both 
the export as well as in the import basket. 

Capital flows can be assumed as changes in the budget constraint of the local economy, as 
capital inflows can increase absorption in the short term. Internally, it promotes increases in 
the demand that will raise non-tradable good prices, with the consequent fall of RER. 
Nevertheless, it is particularly important to distinguish between short-term capital inflows 
from the long term one. While short-term capital inflows temporary appreciate the local 
currency, the opposite occurs when short-term capital leaves, whereas if capital inflows are 
assumed to be permanent, its impact is reflected in a change in the fundamentals that 
depresses the long run RER equilibrium. This distinction has led various economies to create 
obstacles to short-term capital inflows to avoid damage to price competitiveness. 

Total consumption expenditure is another RER determinant. The increase in spending, both 
public and private, causes excess demand for tradable and non-tradable goods. In growing 
economies like Uruguay, this increase in spending is more intensive in non-tradable, so it 
pushes prices of these goods up, which determines a real appreciation. In particular, and as 
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noted by Romaniello (2008), in Uruguay, public spending is skewed toward services and non-
tradable goods, so government spending reinforces the effect of overall spending. 

A decline in international interest rate makes it possible to finance a larger current account 
deficit, which is associated with a more appreciated currency. This also is treated as a positive 
demand shock on investment goods as it decreases its opportunity cost, which would boost an 
increase in non-tradable prices. In addition, there is a wealth effect due to the decrease of 
external debt service and greater capital endowment. Hence, a reduction in international 
interest rate implies a fall in the RER. 

Moreover, an increase in interest rate differential between the domestic economy and the rest 
of the world, will induce a nominal depreciation to a restrictive monetary policy, so as to 

restore the uncovered parity            where i is the nominal interest rate, r* 

international interest rate,       the expected nominal exchange rate variation. 

An increase in the economy openness will lead to more exports, generating conditions for 
increased import demand, so that both phenomena have an opposite effect on the trading 
account. Cheaper imports can be seen as a positive supply shock and a negative shock on the 
local economy demand. The first would generate cheaper imported inputs needed for 
production, while the second would cause a substitution effect of non-tradable for tradable 
goods. Both effects generate a fall in non-tradable goods prices, so imports increase, due to 
increased external openness of the economy that leads to real exchange rate depreciation. 
Moreover, the increased export flow, increasing foreign exchange earnings and aggregate 
demand, would pressure on non-tradable good prices and cause an appreciation of the 
domestic currency. 

This paper emphasizes the consequences of increased export flow, so economy openness will 
be treated as referring only to that phenomenon. Given this, to model economy openness we 
construct a variable that approximates the increased flow of the Uruguayan economy exports 
to markets outside the region. It is expected that exports’ increase outside the region causes a 
real appreciation of the domestic currency. 

6. EMPIRICAL ANALYSIS 

6.1 Variables 

The real exchange rate, tcr, is calculated as a ratio of tradable and non-tradable goods price 
indices of the Uruguayan economy, using the decomposition of the Consumer Price Index (CPI) 
of the National Statistics Institute of Uruguay (INE). 

The terms of trade of goods and services ti is calculated as the ratio of the deflator of exports 
and imports, using National Account data from the Central Bank of Uruguay (BCU). 

The productivity gap, preleeuu, is calculated as the ratio between the average productivity of 
the Uruguayan economy, estimated as the ratio of GDP index and the worked hour’s index, 
using data from BCU and INE and the GDP per hour worked in the U.S. non-agricultural sector, 
using data from the Bureau of Labor Statistics from the U.S. 

Total consumption expenditure of the economy, gtot, is calculated as the sum of real public 
and private spending, using data from BCU. 

A measure of the openness of the economy, xx, is calculated as the share of extra-regional 
good exports over total good exports, using data from BCU and Uruguay XXI, which also aims 
to reflect a change in the Uruguayan international insertion pattern verified in the last decade, 
when there was a fall in the share of the regional trade of goods over total trade. 

The interest rate differential, tasas, is the difference between the domestic interest rate in U.S. 
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dollars and the 6 months Libor in dollars. 

It should be noted that the available time series severely limit analysis, because there are no 
reliable series of Total Productivity for the entire period, which would have allowed capturing 
in a better way the evolution of aggregate productivity of the economy for the two relevant 
factors: capital and labor, not just the latter. Furthermore, the coefficient of productivity 
differential between tradable and non-tradable sector, calculated as the ratio of labor 
productivity in the manufacturing industry and the average labor productivity of the economy, 
does not have the expected signs in the estimated model. 

Figure 1: Real Exchange Rate (TP/NTP Index, 1988.I = 100) 

 

Figure 2: Relative productivity average ratio between Uruguay and the U.S. (Index, 
1988.I = 100) 
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Figure 3: Openess (Extra-regional good exports/Total good exports, Index, 1988.I = 
100) 

 

Figure 4: Terms of trade in goods and services (Index, 1988.I = 100) 
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Figure 5: Total Consumption Expenditure (Index, 1988.I = 100) 

 

Figure 6: Difference between the domestic interest rate and Libor, dollars for 6 
months (Index, 1988.I = 100) 

 

6.2 Johansen method  

Considering that the set of variables involved in this modeling, which are all first order 
integrated, may result in one or more long-term relationships, we will use the maximum 
likelihood method of Johansen with full information for the analysis of long-term relationship 
between the equilibrium RER and its fundamentals. 

A VECM is a restricted VAR designed to be use with non-stationary cointegrated variables and 
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to analyze the dynamics of adjustment of the variables to short-term shocks that temporarily 
moves away from the long term equilibrium relationship. 

Table 1: Variables included in the model 

logtcr Logarithm of Real exchange rate estimated as the ratio between TP and NTP 

logpreleeuu 
Logarithm of the ratio of Uruguayan average labor productivity to U.S. average 
labor productivity  

logxx Logarithm of the ratio of extra-regional exports to total exports of goods 

logti Logarithm of the Terms of Trade of goods and services 

loggtot Logarithm of Total Consumption Expenditure 

logtasas 
Logarithm of the ratio between the Libor and domestic rate, both in dollars for 6 
months 

 

6.3 Unit roots 

The series figures suggest that they may be not stationary, thus it corresponds to make the 
Augmented Dickey - Fuller (ADF) test. 

The results are summarized in the following table, and all variables result to be  I(1): 
 

Table 2: Unit root results10 

Augmented Dickey – Fuller Test (ADF)  

Null hypothesis (H0): the variables have a unit  root  

 Level Reject H0 

 H0 

First difference Reject H0 

 logtcr -1.134898 no -6.354166 yes 

logpreleeu -0.226338 no   -1.979355 yes  

logxx 0.359376 no -4.649874 yes 

loggtot 1.006778 no -4.377703 yes 

logti* -3.294821 no -5.179161 yes 

logtasas -2.453512 no -3.071171 yes 

* Considered 99% of confidence. 

 

6.4 VECM specification 

According to the Granger representation theorem, a cointegrated VAR model can be expressed 
as an error correction model (VECM). Therefore, a VECM with one lag was specified. The 
presence of seasonality in the variables and of multiple outliers was corrected introducing 
several dummy variables in the specification. 

                                                           

10. All the tests and estimations were made using E-views 7.  
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The theoretical framework states that the real exchange rate adjusts in the long run to changes 
in exogenous variables: productivity differential, openness, consumption, interest rates 
differential and terms of trade. To demonstrate these assumptions empirically, it must be 
verified that the variables that are part of the cointegration relationship (or others deemed to 
explain the deviations from equilibrium RER) are not weakly exogenous, that is, they do not fit 
short term imbalances. The weak exogeneity occurs when the coefficient associated with a 
variable in the short-term adjustment is not significantly different from zero. 

Once the model is estimated, the different variables were checked through the corresponding 
exclusion tests. As logti and logtasas variables were not significant, the model was re-
estimated eliminating these variables from the relationship. 

From this new estimation, the following cointegrating vector arises: 

                                                    

Meanwhile, the adjustment coefficients to variable imbalances are as follows: 

Table 3: Adjust Coefficients to Variables Imbalances 

  Δlogtcr Δlogpreleeuu Δlogxx 

Error correction term -0.055258 -0.159192 -0.320460 

t Statistic [-2.20323] [-3.45526] [-3.85957] 

 

6.5 Interpreting the Long-Term Relationship 

An increase in domestic economy productivity over trading partners,11 contributes to the fall of 
the RER, as predicted by the so called Balassa-Samuelson effect, which is consistent with the 
hypothesis set out at the beginning of this work. 

It is important also that the sign of the relationship is consistent with results obtained by 
existing studies for the Uruguayan economy. In Aboal (2002), with quarterly data, for the 
1986.I-2000.IV period, the variable is estimated through the ratio between total average 
productivity and industry productivity (as an expression of the tradable sector),12 and Gianelli 
and Mednik (2006) found a relationship of the same sign with data for the period 1983.I-
2005.IV, using the labor average productivity of the domestic economy. 

The export growth through the increase of extra-regional trade also results in domestic 
currency appreciation. Foreign sales growth implies an increase of disposable income which, 
with international prices given, causes a demand shock in the non-tradable sector that raises 
their prices, so the RER falls. In particular, the approach to openness through exports outside 
the region seeks to explain the trend shown by the Uruguayan economy in terms of losing 
weight of regional countries as trading partners.  

From another point of view, the results could be reinforcing the intuition that in contexts of 
falling relative prices, external integration intensifies in those goods with comparative 
advantage, namely primary products of agricultural origin. To examine this intuition, we test 
Granger causality for the real exchange rate and extra-regional exports. With a 95% confidence 

                                                           

11. The variable used refers to the differential of labor productivity average of Uruguayan and U.S. economies, the 
latter taken as a proxy of developed economies productivity.  

12. In Aboal (2002) the variable associated with productivity is positive, since it is defined as the ratio between the 
average productivity and industrial productivity of labor, so that productivity gains in the tradable sector drops the 
relationship between average productivity and industrial productivity, thereby bringing down the RER.  
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level, we can reject the hypothesis that exports do not Granger cause RER, but we cannot 
reject that RER do not Granger causes exports. Therefore, causation is given from exports to 
the RER, so that it can be argued that the opening precedes the currency appreciation, 
however this assertion is quite debatable according to the definition of this causality test.13 

Table 4: Granger causality test between RER and Extra-regional Exports 

 

Sample: 1988Q1 2010Q4 

Lags: 2   

Null Hypothesis: Obs F-Statistic Probability 

    

LOGXX does not Granger Cause LOGTCR 90 3.14882 0.04795 

LOGTCR does not Granger Cause LOGXX  0.73650 0.48182 

    
 

The output of the model is also consistent with the stylized facts which show that in the 
context of rapid growth, as is the case of our economy, concomitantly to the appreciation of 
the domestic currency, an increase in consumer spending –both public and private– is verified 
and it is biased towards non-tradable goods and services. The theoretical framework 
establishes a relationship between spending and RER by which the spending increases causes 
currency appreciation. As a result, domestic demand increases and the share of non-tradable is 
grater as available income increases. That sort of wealth effect will cause an increase in the 
price of the sector not exposed to competition and thus a fall of RER, the so called Salter-Swan 
effect.  

At the same time, if productivity (which is supposed to be more intensive in the tradable 
sector) and consumption effects on the RER are considered  jointly , it is estimated that 
productivity growth favors the accumulation of capital in the sector exposed to competition 
through exports increase, helping to bring down the external debt, while increasing 
consumption stimulates the debt increase as imported goods and services demand also 
increases, while pressing diminishing capital as it stimulate non-tradable sector output. In that 
sense, the effects are opposite, so a priori the net effect has not a definite sign. However, 
Aboal (2002) affirms that in Uruguay the sum of both effects has led to increased relatively 
non-tradable prices, which represent a decrease of RER. Thus, the sign of the coefficient 
associated with consumption, both public and private, is consistent with this result. 

In the estimation reported here, the coefficients of productivity differential, extra-regional 
exports and, to a lesser extent, the consumption of the overall economy in the long-term 
relationship are close to 1. So, it can be assumed that the productivity gains, extra-regional 
export increase and consumption growth are completely transferred to equilibrium RER, 
appreciating the domestic currency. 

The test results confirm the intuition of unitary elasticity of the equilibrium RER to productivity 
and exports outside the region considered separately. However, this cannot be affirmed with 

                                                           

13. The construction of the model incorporates a set of implicit assumptions from economic theory about the 
relationship between the variables, hence the need to define the causality of relationships described by the model. 
Z is said to "cause in the sense of Granger" Y, if taking into account the past values of Z is possible to make better 
predictions to Y, ceteris paribus. However, this definition cannot be taken strictly as determining cause and effect, 
but the ability to make predictions.  
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respect to total consumption, considered separately or together with other variables. Below 
are the results: 

 

Table 5:  Restriction tests on parameters 

H0: βi=1  

    
logpreleeuu 

logxx 

logpreleeuu 
logxx 

loggtog 

 logpreleeuu logxx loggtot 
    

Statistic-value 2.303519 1.989485 7.743300 9.469353 12.035500 

p-value 0.316080 0.369819 0.020824 0.023660 0.017089 
 

The critical value of 95% (99%) of significance of χ2 (4) is 9.49 (13.28). 

 

A value of 1 for the elasticity of RER to productivity and exports has important implications for 
the future, as it is expected that the Uruguayan economy continue growing stimulated by 
increasing productivity as well as increasing extra-regional demand. 

Meanwhile, although from the beginning of 2002 crisis there has not been a very important 
increase in total consumption spending, a phenomenon verified by various economies that 
have experienced real appreciation in the period, it is possible that, even at moderate levels, 
consumption accompany economic growth increase. The impact of the three events on RER is 
consensually accepted, and sometimes they turn-on alerts regarding policy measures for 
slowing aggregate consumption. 

Regarding this work results, the greatest effect on the equilibrium RER fall is caused by the 
relative productivity increase. In turn, if one takes into account that in the period analyzed the 
distribution between public and private spending was 14% and 86% respectively, but that the 
latter has not grown significantly, it is highlighted the importance of targeting measures to 
prevent domestic currency appreciation by moderating public spending. 

Finally, regarding the estimation of the terms of trade coefficient, in this work as in that of 
Aboal (2002), it was not significant, so it is not part of the long term relationship. Additionally, 
the terms of trade in this analysis refer to goods and services and as noted in specific studies 
(which analysis is beyond the scope of this paper), the Uruguayan economy verifies an adverse 
terms of trade relationship in goods, which is roughly compensated by a favorable one in 
services. It is likely that by measuring the terms of trade relationship in this way one cannot 
observe more closely the influence of the increase in commodity prices on the RER, taking into 
account their relative importance, both in the export and imports basket of goods. 

6.6 The short-term adjustment 

According to short-term adjustment coefficients that take place over a quarter, RER adjusts 
5.55% imbalance, productivity 15.92% and extra-regional exports 32.05%. Thus, the RER 
returns to its equilibrium value after 18 quarters, confirming that the RER, or components of 
the tradable and non-tradable prices, correct misalignment significantly slower than 
productivity and much more slowly than extra-regional exports. 
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6.7 Impulse responses 

Figure 7: RER response to an impulse in Productivity 

 

The preceding graph shows the equilibrium RER response to a shock of one standard deviation 
in the economy’s relative productivity. It is emphasized that the shock causes a permanent 
drop of around 3.6% in the RER that is consolidated after the thirty quarter, after the bulk of 
the adjustment process occurs in the first 24 quarters when the RER falls continuously. It 
should be emphasized the irreversibility of the change in the equilibrium real exchange rate 
level, reinforcing the notion that productivity increases appreciate permanently the domestic 
currency. 

 

Figure 8: RER response to an impulse in extra-regional exports 

 

Meanwhile, in the figure above it can be seen that a stimulus of a standard deviation in extra-
regional exports culminates appreciating domestic currency in about 4% after 24 quarters. The 
decline of the RER process continues until quarter 24 when RER returns to equilibrium at a 
lower level. 
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Figure 9: RER response to an impulse in total consumption 

 

Regarding the influence on the RER of a shock of one standard deviation in total consumption, 
it is stressed that the process involves an appreciation of around 9%, with an adjustment of 
about 20 quarters and a path of convergence of other 4 quarters until it is consolidated from 
quarter 24 an on. Thus, we see that the variable has a greater effect on the RER.  

6.8 RER behavior in the period  

Using the coefficients of the long-term equilibrium relationship obtained on logtcr, 
logpreleeuu, logxx and loggtog, purged of seasonal components using the Tramo-Seat filter, 
we construct the equilibrium RER and contrasted its series with the observed RER according to 
what is shown in the graph below: 

 

Figure 10: Evolution of the trend and observed RER (Index, 1988.I = 100) 

 

The graph shows that there is a markedly turbulent period during the 90's, a strong 
overreaction by the RER misalignment as a result of the 2002 crisis, and misalignments of 
lesser magnitude after 2005, except for 2009 after the 2008-2009 crises.  

Consequently, we can say that the imbalances surge not necessarily due to the RER 
misalignment from its equilibrium level, but rather from the effect of shocks on the 
fundamentals, judging by the almost parallel evolution of observed and equilibrium RER. In 
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particular, the regional shock that precipitated the 2002 crisis had an effect of similar 
magnitude in both the observed RER as in its fundamentals. After the 2002 crisis, there is a 
slightly higher evolution of observed RER relative to equilibrium RER, and the international 
crisis of 2008-2009 shows a further period of real depreciation relative to fundamentals. In 
2010, this phenomenon was reversed with a slight appreciation in the long-term equilibrium 
level. 

Moreover, the graph confirms Aboal (2002) affirmation that "major misalignments have been 
more frequent in the pre stabilization period 1987-1991 and in 1995-2000, when the economy 
received important external shocks", while the 2002 crisis caused a domestic currency 
depreciation in both observed and equilibrium level. 

Finally, it may also be noted that after the 2002 crisis, the combination of a less interventionist 
exchange rate policy14 and greater openness of the economy have contributed to a significant 
reduction of the misalignment between the RER and its fundamentals. 

6.9 Misalignments and cycle 

Following Aboal (2002), it is interesting to analyze the potential consequences of RER 
misalignments linked to factors associated with the business cycle. Misalignment refers to the 
difference between the current and the long term RER. In a small open economy like Uruguay, 
it is important to examine the consequences of RER misalignments on some relevant variables, 
namely nominal exchange rate, inflation and output gap. 

If the RER misalignment is caused by an increase in international prices of products exported 
by the country, as happened since the early years of the last decade, the shock stimulates the 
production of goods for export, while discourages imports demand, generating a current 
account surplus, an increase in the level of employment and output growth. Assuming that the 
adjustment of the nominal exchange rate does not occur instantaneously, we can observe an 
increase in non-tradable prices, a fall in nominal exchange rate and a GDP growth above its 
potential level. 

If a shock that causes an increase in the nominal exchange rate occurs, such as the one caused 
by a phenomenon like “flight to quality” because of the turmoil in the international financial 
markets, we will attend a misalignment of the RER that will incentive tradable goods 
production, with the same effect as in the previous case. Thus, RER and GDP misalignments 
cause upward pressure on non-tradable prices. 

Moreover, if the shock comes from an increase in the domestic price level, there is a RER 
misalignment that discourages exports causing an output fall and a current account deficit. 

7. FINAL REMARKS 

This study aimed to identify the evolution of the equilibrium RER fundamentals, considering 
the possibility that the Uruguayan economy is attending a currency appreciation phenomenon 
resulting from a productivity increase, a weakening of the regional commercial insertion and a 
stronger emphasis on the extra-regional trade, where the country has comparative advantages 
in agricultural goods. 

Analyzing the evolution of fundamentals we found the relations expected by the theoretical 
framework and in particular the unitary elasticity of the equilibrium RER to productivity and 
growth of extra-regional export flow. Therefore confirming the intuition regarding that the 

                                                           

14. In the period considered in this paper Uruguay had basically two Exchange rate regimes: up to 2002 crises a fixed 
exchange rate regime, and from 2002 crises on, an exchange rate dirty float.  
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recent appreciation of the domestic currency is due to the combined effect of productivity 
gains and increased extra-regional integration. 

This work also shows that the observed misalignments between RER and its equilibrium level 
are minor than those that could be previously suspected, since the variations observed in the 
RER in the analysis period are due primarily to movements in fundamentals rather than the 
fluctuations of the business cycle, which rules out the possibility of overvalued exchange rate 
phenomena. At the same time, this confirms the low relevance of using PPP to estimate the 
equilibrium value of the RER. 

The evolution of fundamentals during the analysis period and particularly during the last 
decade support the expectation that domestic appreciation will continue, judging by export 
performance, coupled with the perspective that stagnation of developed economies does not 
seem to reverse in the short-term, at least so as to generate shocks that impact in the 
productivity differential. 

Furthermore, it is likely that the exported good prices will continue to rise, intensifying the 
displacement of non-tradable sector resources into the competitive sector. Additionally, while 
the coefficient associated with the interest rate differential is relatively small, it may be 
because the implementation of monetary policy with an inflation target regime where the 
interest rate is a privileged instrument's is very recent and therefore is not fully captured by 
the data during the period of analysis used in this paper. 

Moreover, the exchange rate regime has acted in the expected direction, since fluctuations in 
RER are less intense right at the end of the analysis period, when the monetary authority 
ceased to consider the exchange rate as a nominal anchor. Thus, changes in the NER reflect 
more clearly changes in the RER fundamentals, without the distortions introduced by exchange 
rate policy. 

Finally, the results reaffirm the notion that RER imbalances with respect to its fundamentals 
are strongly linked with other relevant variables of the Uruguayan economy such as the 
nominal exchange rate, the output gap and inflation. 
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9. ANNEX 

Selection of VAR lags 

VAR Lag Order Selection Criteria 

Endogenous variables: LOGTCR LOGPRELEEUU LOGXX LOGGTOT   

Exogenous variables: C S1 S3 S4     

Sample: 1988Q1 2010Q4     

Included observations: 84     
       

       

Lag LogL LR FPE AIC SC HQ 
              

0 345.3417 NA 4.62e-09 -7.841470 -7.378457 -7.655343 

1 605.5164 470.7922 1.38e-11 -13.65515 -12.72913* -13.28290* 

2 625.6443 34.50505 1.26e-11 -13.75344 -12.36440 -13.19505 

3 641.5424 25.73971 1.28e-11 -13.75101 -11.89896 -13.00650 

4 656.9036 23.40749 1.32e-11 -13.73580 -11.42074 -12.80516 

5 678.0616 30.22581* 1.20e-11* -13.85861* -11.08053 -12.74185 

6 691.2649 17.60441 1.34e-11 -13.79202 -10.55093 -12.48913 

7 701.1425 12.22936 1.64e-11 -13.64625 -9.942148 -12.15723 

8 721.4491 23.20759 1.59e-11 -13.74879 -9.581674 -12.07364 
              

* indicates lag order selected by the criterion    

LR: sequential modified LR test statistic (each test at 5% level) 

FPE: Final prediction error     

AIC: Akaike information criterion 

SC: Schwarz information criterion 
HQ: Hannan-Quinn information criterion    

 

LM Test  

VEC Residual Serial Correlation LM Tests 

H0: no serial correlation at lag order h 

Sample: 1988Q1 2010Q4 

Included observations: 90 
   

Lags LM-Stat Prob 
   

1 11.72009 0.7630 

2 11.85596 0.7538 

3 19.90729 0.2244 

4 27.94053 0.0321 

5 6.430553 0.9827 

6 33.38829 0.0066 

7 16.08349 0.4471 

8 9.896807 0.8720 

9 18.71700 0.2836 

10 13.25621 0.6539 

11 19.49248 0.2440 

12 18.83440 0.2773 
   
   

Probs from chi-square with 16 df. 
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Normality Test  

VEC Residual Normality Tests   

Orthogonalization: Cholesky (Lutkepohl)  

Null Hypothesis: residuals are multivariate normal  

Date: 09/07/12   Time: 20:44   

Sample: 1988Q1 2010Q4   

Included observations: 90   
     

     
     

Component Skewness Chi-sq df Prob. 
     
     

1  0.339904  1.733021 1  0.1880 

2  0.039857  0.023828 1  0.8773 

3 -0.006576  0.000649 1  0.9797 

4 -0.344569  1.780919 1  0.1820 
     
     

Joint   3.538417 4  0.4721 
     
     

     

Component Kurtosis Chi-sq df Prob. 
     
     

1  3.304874  0.348556 1  0.5549 

2  3.300622  0.338900 1  0.5605 

3  3.039507  0.005853 1  0.9390 

4  2.805701  0.141570 1  0.7067 
     
     

Joint   0.834879 4  0.9337 
     
     
     

Component Jarque-Bera df Prob.  
     
     

1  2.081577 2  0.3532  

2  0.362729 2  0.8341  

3  0.006502 2  0.9968  

4  1.922489 2  0.3824  
     
     

Joint  4.373296 8  0.8220  
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Cointegration Test 

Sample (adjusted): 1988Q3 2010Q4 

Included observations: 90 after adjustments 

Trend assumption: No deterministic trend (restricted constant) 

Series: LOGTCR LOGPRELEEUU LOGXX LOGGTOT 

Exogenous series: D(S1) D(S3) D(S4) D(I891) D(I893) D(I290) D(I490) D(I191) D(I391) D(I293) D(I394) 
D(I494) D(I495) D(I197) D(I302) D(I103) 

Warning: Critical values assume no exogenous series 

Lags interval (in first differences): 1 to 1 

 

Unrestricted Cointegration Rank Test (Trace) 
     
     

Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     

     
None * 0.343624 56.52687 54.07904 0.0298 

At most 1 0.117020 18.63493 35.19275 0.8071 

At most 2 0.068189 7.434145 20.26184 0.8678 

At most 3 0.011905 1.077870 9.164546 0.9412 
     
     
Trace test indicates 1 cointegrating eqn(s) at the 0.05 level 

* denotes rejection of the hypothesis at the 0.05 level 

**MacKinnon-Haug-Michelis (1999) p-values 

 

Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
     
     

Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     

None * 0.343624 37.89194 28.58808 0.0025 

At most 1 0.117020 11.20078 22.29962 0.7315 

At most 2 0.068189 6.356276 15.89210 0.7470 

At most 3 0.011905 1.077870 9.164546 0.9412 
     
     

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level 

* denotes rejection of the hypothesis at the 0.05 level 

**MacKinnon-Haug-Michelis (1999) p-values 
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VECM Final Model 

Vector Error Correction Estimates   

Sample (adjusted): 1988Q3 2010Q4   

Included observations: 90 after adjustments  

Standard errors in ( ) & t-statistics in [ ]  
     
     

Cointegration Restrictions:   

B(1,1)=1, A(4,1)=0   

Convergence achieved after 11 iterations.  

Restrictions identify all cointegrating vectors  

LR test for binding restrictions (rank = 1):  

Chi-square(1) 1.533040    

Probability 0.215657    
     

     
Cointegrating Eq: CointEq1    

     
     

LOGTCR(-1) 1.000000    

     

LOGPRELEEUU(-1) 1.258407    

 (0.26234)    

 [ 4.79678]    

     

LOGXX(-1) 0.883828    

 (0.12869)    

 [ 6.86769]    

     

LOGGTOT(-1) 0.755721    

 (0.10523)    

 [ 7.18131]    

     

C -17.84276    

 (1.48362)    

 [-12.0265]    
     
     

Error Correction: D(LOGTCR) D(LOGPRELEEUU) D(LOGXX) D(LOGGTOT) 
     
     

CointEq1 -0.055356 -0.159104 -0.320817 0.000000 

 (0.02492) (0.04681) (0.08343) (0.00000) 

 [-2.22138] [-3.39908] [-3.84520] [ NA] 

     

D(LOGTCR(-1)) 0.955876 -0.014095 -0.154696 -0.281548 

 (0.06427) (0.11909) (0.21229) (0.19126) 

 [ 14.8739] [-0.11835] [-0.72871] [-1.47209] 

     

D(LOGPRELEEUU(-1)) 0.032489 0.186580 0.163175 -0.253350 

 (0.05981) (0.11084) (0.19758) (0.17801) 

 [ 0.54317] [ 1.68327] [ 0.82585] [-1.42322] 

     

D(LOGXX(-1)) 0.031850 -0.030364 0.072615 -0.024938 

 (0.03491) (0.06469) (0.11531) (0.10389) 
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 [ 0.91242] [-0.46940] [ 0.62975] [-0.24006] 

     

D(LOGGTOT(-1)) -0.064739 0.184891 0.186464 0.037207 

 (0.03820) (0.07080) (0.12620) (0.11370) 

 [-1.69451] [ 2.61150] [ 1.47750] [ 0.32723] 

     

D(S1) 0.007733 -0.029391 -0.019731 -0.062082 

 (0.00740) (0.01372) (0.02446) (0.02204) 

 [ 1.04434] [-2.14194] [-0.80667] [-2.81720] 

     

D(S3) -0.003868 -0.003408 -0.018221 -0.016105 

 (0.00429) (0.00796) (0.01418) (0.01278) 

 [-0.90090] [-0.42832] [-1.28479] [-1.26042] 

     

D(S4) 0.016878 0.048097 -0.066373 0.033463 

 (0.00445) (0.00824) (0.01470) (0.01324) 

 [ 3.79400] [ 5.83414] [-4.51657] [ 2.52752] 

     

D(I891) -0.053721 0.044466 0.115462 0.042442 

 (0.01207) (0.02236) (0.03987) (0.03592) 

 [-4.45129] [ 1.98823] [ 2.89624] [ 1.18168] 

     

D(I893) -0.118667 0.010776 -0.017423 -0.034804 

 (0.01262) (0.02338) (0.04167) (0.03754) 

 [-9.40664] [ 0.46093] [-0.41809] [-0.92703] 

     

D(I290) 0.034851 -0.100168 0.053909 -0.022419 

 (0.01243) (0.02304) (0.04106) (0.03700) 

 [ 2.80352] [-4.34825] [ 1.31283] [-0.60600] 

     

D(I490) -0.108947 0.024771 0.021691 0.080289 

 (0.01757) (0.03256) (0.05804) (0.05229) 

 [-6.20021] [ 0.76072] [ 0.37371] [ 1.53534] 

     

D(I191) -0.177341 0.036661 0.151616 0.025735 

 (0.01688) (0.03127) (0.05575) (0.05022) 

 [-10.5083] [ 1.17227] [ 2.71971] [ 0.51240] 

     

D(I391) 0.014077 -0.056469 0.023483 0.002565 

 (0.01177) (0.02180) (0.03887) (0.03502) 

 [ 1.19644] [-2.58985] [ 0.60419] [ 0.07326] 

     

D(I293) 0.059350 -0.043285 -4.31E-05 -0.050929 

 (0.01223) (0.02266) (0.04039) (0.03639) 

 [ 4.85381] [-1.91028] [-0.00107] [-1.39954] 

     

D(I394) 0.011151 0.065048 -0.019326 0.020673 

 (0.01391) (0.02577) (0.04593) (0.04138) 

 [ 0.80192] [ 2.52435] [-0.42074] [ 0.49956] 

     

D(I494) 0.041828 0.003173 -0.127883 0.093547 
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 (0.01409) (0.02611) (0.04655) (0.04194) 

 [ 2.96823] [ 0.12149] [-2.74727] [ 2.23060] 

     

D(I495) -0.053125 -0.000346 0.009084 0.076556 

 (0.01224) (0.02268) (0.04043) (0.03642) 

 [-4.34071] [-0.01524] [ 0.22470] [ 2.10181] 

     

D(I197) -0.005396 0.008186 0.009627 -0.105717 

 (0.01194) (0.02213) (0.03945) (0.03554) 

 [-0.45188] [ 0.36990] [ 0.24404] [-2.97452] 

     

D(I302) 0.117633 -0.033095 -0.005849 -0.119597 

 (0.01253) (0.02322) (0.04139) (0.03729) 

 [ 9.38803] [-1.42528] [-0.14131] [-3.20719] 

     

D(I103) -0.025823 -0.051894 0.028961 0.067517 

 (0.01182) (0.02189) (0.03903) (0.03516) 

 [-2.18558] [-2.37013] [ 0.74206] [ 1.92015] 
     
     

R-squared 0.862195 0.796788 0.601630 0.812232 

Adj. R-squared 0.822252 0.737886 0.486160 0.757806 

Sum sq. resids 0.017359 0.059613 0.189419 0.153750 

S.E. equation 0.015861 0.029393 0.052395 0.047204 

F-statistic 21.58539 13.52732 5.210283 14.92372 

Log likelihood 257.2003 201.6817 149.6577 159.0461 

Akaike AIC -5.248895 -4.015150 -2.859060 -3.067692 

Schwarz SC -4.665606 -3.431861 -2.275771 -2.484403 

Mean dependent -0.003625 0.001407 -0.002014 0.003793 

S.D. dependent 0.037622 0.057412 0.073093 0.095918 
     
     

Determinant resid covariance (dof adj.) 1.25E-12   

Determinant resid covariance 4.30E-13   

Log likelihood 769.9359   

Akaike information criterion -15.13191   

Schwarz criterion -12.65987   
     
     

 

 

 

 

 

 

 

 

 

 


