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Sammanfattning 
Att försöka hitta förklaringar till valutakursförändringar är något som ekonomer sysslat 
med i stor skala, speciellt sedan Bretton Woods kollapsade i början av 1970-talet och de 
flesta övergick till en flytande valuta. Den kanske kändaste och mest testade modellen är 
den så kallade “Real Interest Differential (RID) model”, framtagen av Jeffery A. Frankel, 
1979. Den har pengarutbud-, industriell produktion-, ränta- och inflationsskillnaden som 
förklarande variabler. 

Den här uppsatsen testar modellen på Sverige, Storbritannien och Japan mot USA under 
perioden januari 1995 till december 2004.  De grundläggande teorierna bakom modellen är 
“Purchasing Power Parity” och “Uncovered Interest Parity”, två betydande teorier inom in-
ternationell ekonomi som tillsammans kan bidra till att förklara förhållandet mellan valuta-
kursförändringar och ränteskillnaden.  

Resultaten visar på att ränteskillnaden utgör signifikanta värden för alla tre länderna. Både 
Sverige och Storbritannien har dessutom det enligt modellen förväntade negativa tecknet. 
Resultaten för det andra variablerna skiljer sig en del mellan länderna, något som kan för-
klaras av de olika ekonomiska situationerna som länderna befinner sig i. Vad man dock kan 
säga är att modellen verkar kunna förklara en hel del av de valutakursförändringar som exi-
sterar mellan de inkluderade länderna och USA.            
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Abstract 
Trying to find explanations to movements in the exchange rate is something that econo-
mists have been dealing with to a great extend lately. Especially since the break down of the 
Bretton Wood system in the early 1970’s, when many countries introduced a floating sys-
tem instead. One of the most famous and often tested models is Jeffery A. Frankel’s Real 
Interest Differential (RID) model from 1979.  

This paper investigates which of the variables included in the model are affecting move-
ments in the exchange rate for Sweden, the UK and Japan against the US dollar between 
January 1995 and December 2004. The variables in question are money supply, industrial 
production, interest rate and inflation differential. The model has purchasing power parity 
and uncovered interest parity as underlying theoretical assumptions, two main building 
blocks of open macro economics, and when combined, they can offer a relationship be-
tween changes in the exchange rate and the interest rate differential.  

The results show that the variable interest rate differential constitutes a significant explana-
tory variable for exchange rate movements regarding all three countries included in the 
model. Both Sweden and the UK have also, in accordance with the RID model, the ex-
pected negative sign on the coefficient. The results regarding the other variables are mixed 
between the countries, but it can in general be said that the model seems to be able to ex-
plain movements in the exchange rate to a certain degree.    
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1 Introduction 
In a world of continuously growing foreign exchange trade, where the search for an arbi-
trage opportunity is more intense than ever and the amount of capital and export flow lar-
ger than ever before, it is of course of interest to investigate which factors really are affect-
ing movements in the exchange rate. To truly understand the mechanisms behind exchange 
rate movements has always been of great interest for economists around the world, and as 
a consequence, many studies have been conducted in the area. One of the most famous 
ones originates from a model developed by Jeffery A Frankel (1979). 

In 1979 Frankel developed an empirical methodology for testing the traditional Dornbusch 
model which attempts to explain variations in the exchange rate between countries with the 
help of money supply, industrial production, interest rate and inflation differential between 
countries. Frankel changed the original model by allowing for secular inflation and the 
model is today known as the Real Interest Differential (RID) model. He tested the 
DM/USD rate between the years 1974-1978 and found that the model helped explained 
over 80 percent of the exchange rate variations between the US and Germany. The model 
received great enthusiasm around the world for its ability to predict exchange rate move-
ments to such a great extent. Many economists have re-evaluated the model and tested it 
on different time periods. However, support for the model after the 1980’s has been rather 
poor. This paper therefore investigates whether the model really does help to explain any 
of the volatility of the exchange rate between the US and Sweden, the US and UK and the 
US and Japan during the years 1995-2004. I have chosen to compare three different kinds 
of economies to see if the results tend to differ under different economic situations and cir-
cumstances. Sweden is an example of a small open economy. The UK has a greater influ-
ence and is also a larger trade partner with the US. Japan shares these characteristics with 
the UK, but has a lot of economic disturbances affecting the economy during recent years 
and is now in the middle of a recession.   

The main purpose of this thesis is to analyze which factors can be considered to explain the 
movements in the exchange rate between countries. In order to do this, Frankel’s RID 
model is used as a basis. The paper will investigate how well the variables in his model ac-
tually explain the movements in the exchange rate between the countries mentioned earlier.  

The second chapter starts of by presenting the underlying theories for the RID-model. This 
is done in order to give the reader a better understanding of how the RID model works 
and what assumptions there are. In chapter three, earlier studies within the area are pre-
sented. Chapter four is devoted to explaining the monetary policies of Sweden, the UK and 
Japan. This is done to see whether the respective economies differ in the way the central 
banks are running their economies and also to see if there have been any economic distur-
bances that should be taken into account when analysing the results. Chapter five explains 
the theoretical method and also presents the model that will be tested. Chapter six presents 
and discusses the results from the regression analysis for each of the three countries. Chap-
ter seven then finally draws the conclusions and the suggestions for further research.    
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2 Theory 
Before going into the actual RID model, underlying theories such as Purchasing Power 
Parity, (PPP) and Uncovered Interest Rate Parity, (UIRP) are presented. These models 
characterize two of the main building blocks of international economics and when com-
bined, they can offer a relationship between the exchange rate and the real interest rate dif-
ferential. This relationship can be derived from both the monetary model and the portfolio 
model. The monetary model was the first model developed to explain exchange rate varia-
tions and has PPP and money demand as the two main building blocks. The portfolio 
model assumes risk aversion and deals with how individuals choose to allocate their assets 
depending on the expected return (Copeland, 2005).  

2.1 Purchasing Power Parity  
For the RID model to hold, PPP must also hold. PPP is a generalization of “the law of one 
price”, which states that two identical goods must sell for the same price when converted 
into the same currency. PPP states that the general price level should be the same when 
converted into a common currency. The PPP equation 

*SPP =                                                                                                                        (2.1) 

simply states that the domestic price level, P  equals the foreign price level, *P  times the 
spot exchange rate, S . Reasons for PPP failure are sticky prices, the existence of non-
traded goods and the fact that the basket of goods used in different countries may differ 
according to taste and other social factors. For absolute PPP to hold the real exchange rate, 
Q which has to be floating, should be equal to one.                                                                                       

1*
==

P
SPQ                                                                                                                 (2.2)    

In practise, absolute PPP is not very likely to hold (Copeland, 2005). However, relative PPP 
can help explained movements in the exchange rate. This hypothesis states that when the 
domestic country experiences higher inflation, there must be an equal fall in the value of 
the home country’s currency. By taking the logs of equation 2.1 and rearranging we arrive 
at: 

*psp += ,              (2.3)     

where p = Pln , Ss ln= , and *ln* Pp =                                                                                                

By letting dx=d(log x)=dx/x, the percent change in X for the generic variable W, we arrive 
at 

*dpdsdp +=              (2.4) 

dsdpdp =− *                                                                                (2.5)   

Equation 2.4 states that the inflation rate in the home country is equal to the foreign coun-
try’s inflation rate plus the percent depreciation. Similarly, equation 2.5 shows that the 
home country’s inflation can only be higher to that of the foreign if its currency depreciates 
by the same percentage (Copeland, 2005).   
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2.2 Uncovered Interest Rate Parity 
The second underlying theory is uncovered interest rate parity (UIRP), which states that 
when the domestic interest rate is higher than that of foreign, there must be a compensated 
depreciation of the home currency: 

esrr ∆+= *                                                                                                               (2.6) 

Where r is the domestic interest rate, *r  is the foreign interest rate, and es∆  is the ex-
pected percent depreciation of the domestic currency. If the domestic country’s currency is 
expected to depreciate and hence, lose value, no domestic or foreign agents will hold do-
mestic assets unless they offer a higher interest that compensate for the lower value of the 
currency. UIRP assumes that economic agents are risk neutral; they do not require a risk 
premium when undertaking risky investments. In other words, they are indifferent between 
holding risky assets or not and hence, only care about the average return (Copeland, 2005).  

2.3 The Real Interest differential model 
The RID model developed by Jeffery A. Frankel, 1979 combines two “asset” view models, 
both having different approaches regarding the relationship between the interest and the 
exchange rate. The first approach assumes flexible prices, and is referred to as the “Chi-
cago” theory. The flexible price assumption implies a positive relation between the interest 
rate and the real exchange rate. This is explained by the fact that when the domestic inter-
est exceeds that of the foreign, the domestic currency is expected to experience deprecia-
tion and inflation in the near future. This in turn causes demand for domestic currency to 
fall with depreciation as a consequence. Hence, we have a positive relationship between the 
interest rate and the exchange rate. The second model involved in the RID model assumes 
sticky prices and is called the “Keynesian” theory. This theory on the other hand has a 
negative relationship between the exchange rate and interest rate. With the domestic inter-
est higher than foreign because of a reduction of the domestic money supply, but without a 
fall in the price since prices are sticky, capital inflow is increasing. This will in turn lead to 
an appreciation of the domestic currency.  

With the two underlying theories explained, the basic assumptions for the RID model can 
be revealed. The RID model is a combination of the “Chicago” theory with flexible prices 
and the “Keynesian” theory with stickiness in the sense that it has a negative relation be-
tween the exchange rate and the interest differential, but a positive relation regarding the 
exchange rate and the long-run expected inflation differential (Frankel, 1979).      

Long run exchange rate:    

Assume  

rypm λφ −+= ,  

where lower case m =ln of money supply, p =ln of the price level, y =ln of real output, 
r =interest rate. By assuming PPP to hold in the long run and solving for p : 

rymp λφ +−=   

*)**()(* rymrmpps λφλφ +−−+−=−=  
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*)(*)(* rryymms −+−−−= λφ ,                                                                             (2.7) 

where s =short-run exchange rate, s =long-run exchange rate and * indicates the analo-
gous variable for the foreign country. 

It follows that an increase in the domestic money supply causes the price to go up and 
hence, the exchange rate, s  to depreciate, and an increase in income or a fall in the ex-
pected price increases the demand for money and therefore causes the currency to appreci-
ate.                                                                                         

Short run exchange rate 

Assume UIRP and relative PPP, *pps −=  to hold, and also eee sss *)( Π−Π+−=∆ θ , 
where θ >0 is the speed of adjustment (the greater is the gap between the spot and long 
run exchange rate, the faster is the percent change in the exchange rate).  

By combining the UIRP and PPP, we come up with equation 2.8, which demonstrates the 
short run exchange rate.   

eessrr *)(* Π−Π+−=− θ   

 ))*(*(1 eerrss Π−Π−−−=
θ

                                                                                  (2.8)    

Real Interest Parity 

In the long run, ss =  so 

 eerr ** Π−Π=− ,             (2.9) 

which is known as “Real Interest Parity”, a combination of UIRP and PPP. It states that 
the interest rate differential is equal to the inflation differential.  

Real Interest Differential Model 

Combining (2.7) and (2.9) and letting yy =  ** yy =  mm = , ** mm = , rr =  and 
** rr =  gives: 

)*(*)(* eeyymms Π−Π+−−−= λφ .        (2.10) 

When combining equation 2.10 with the short run condition, 2.8, we end up at equation 
2.11 below: 

)*)(1(*)(/1*)(* eerryymms Π−Π++−−−−−=
θ

λθφ .       (2.11)    

The model describes the exchange rate as a function of the relative money supply, the rela-
tive income level, the interest differential and the inflation differential. In the short run, the 
exchange rate’s speed of adjustment is proportional to the size of the gap between the spot 
exchange rate and the long run exchange rate, and in the long run, when ss = , by the infla-
tion rate.                              

This can be tested by estimating 
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εβββββ +Π−Π+−+−+−+= )*(*)(*)(*)( 43210
eerryymms          (2.12)     

to see whether or not it can help explain any of the variation of the exchange rate with ap-
propriate signs on the coefficient estimates.   

(Lecture notes provided by Scott Hacker, JIBS, 19/11-04).              

According to the RID model, 0β  is zero, 1β  is equal to one, 2β  and 3β  are negative and 

4β  has a positive sign (Frankel, 1979).  

2.4 Other Models Explaining Exchange Rate Movements 
There are other models similar to the RID model, which all search for explanations to the 
movement of the exchange rate. The Dornbuch model, is very similar, but it assumes that 

)( ssse −=∆ θ  rather than eee sss *)( Π−Π+−=∆ θ , and hence, the coefficient for infla-
tion, 4β  is equal to zero. This further implies that the inflation differential does not con-
tribute to any change in the exchange rate, so when the exchange rate is at its equilibrium 
level, it is being constant. The model is difficult to test and this is one reason to why the 
RID model is more often used by researchers (Copeland, 2005).   

Assuming PPP, the Frenkel-Bilson model is based on equation 2.7 and thereby concludes 
3β  to have a positive sign and that 4β  to be equal to zero. This condition corresponds 

with the Chicago theory described earlier in this chapter (Frankel, 1979). 

The Frenkel model assumes PPP and real interest parity based on equation 2.10. The 
model further suggests that 3β  is equal to zero and 4β  positive. This model differs from 
the RID model in regard to the interest rate coefficient, which is assumed to be zero in-
stead of negative, as suggested by Frankel (Frankel, 1979).  

Another model similar to the RID model, but extended to allow for large and sustained 
changes in the real exchange, is one developed by Hooper and Morton (1982). The model 
further assumes that variations in the exchange rate relate to changes in the current account 
associated with both expectations and changes in the risk premium. This is done by in-
creasing the cumulated trade balance for the home as well as the foreign country. The 
model simply includes two additional explanatory variables, home and foreign cumulated 
trade balance. The coefficients on these variables are assumed to be non-zero (Hooper and 
Morton, 1982).    
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3 Earlier Research 
Frankel tested his RID model between the years 1974-1978 for the DM/USD. During this 
time period, the model seems to work quite well in predicting exchange rate volatility. In 
Jarrett Bruhn’s paper from 1995 Frankel’s model is re-examined by testing Copeland’s 
monetary model (1979), which explains how the exchange rate reacts to changes in the 
money supply, prices and income; a long term bond expectation model and a third model 
where they expand the time period to 1988 in order to see whether or not the model still 
holds. They find that the three models are able to give a very good insight into exchange 
rate movements, especially between the years 1974-1979 when they explained over 80 per-
cent of the variation. However, when expanding the time period, the models’ capability to 
explain movements tends to diminish significantly, indicating that the models did not work 
very well after 1979 and up until 1988. The conclusion drawn is that the models’ ability to 
work so well during the late 1970’s has to do with fortunate timing. However, Bruhn ar-
gues that the models still have important content to be used as a base for advanced study 
of exchange rate models.  

Driskill and Shefferin (1981) argue that Frankel’s estimates are inconsistent and criticise the 
fact that he ignores the rational expectations (RE) assumption, which is basically the fact 
that economic agents react rationally conditional on the set of information they have from 
earlier experience. Driskill and Shefferin develop a model that takes rational expectations 
into account, the RIDRE model. They thereby, theoretically, reject the RID model. Alan 
G. Isaac and Suresh de Mel (1999) re-evaluate both Frankel’s original model and the 
RIDRE model developed by Driskill and Shefferin. They find that Frankel’s RID model 
works for the original time period, but vanishes in explanatory power when expanded over 
a longer time span. Even though they proved the RIDRE model to be more stable than the 
RID model, it still does not appear to be a good model for determining exchange rates.     

Angelo Kanas (2005) shows that there is a link between the USD/GBP exchange rate and 
the real interest differential between the years 1959 and 2002. By allowing for regime 
switching, a link can be found between theoretical findings, like Dornbusch’s (1976) and 
empirical findings (Meese and Rogoff, 1988), which have failed to show this link in the 
past. The two different regimes that Kanas includes are a high exchange rate volatility re-
gime associated with a period of floating exchange rate on one hand, and a low exchange 
rate volatility regime associated with a fixed exchange rate on the other.   

In Chortareas and Driver’s (2001) paper, the relationship between the real exchange rate 
and the interest rate differential is tested for 18 OECD countries. The test has been split 
between the G7 economies on one hand and eleven small open economies on the other. 
The authors use new non-stationarity techniques which they argue are improving the 
power of the test. They find little support for purchasing power parity (PPP) to hold; in 
other words, there is no equilibrium long-run exchange rate. However, regarding the eleven 
small open economies, there is a positive relationship between the exchange rate and the 
interest rate differential. This cointergration is not found with a panel existing of purely the 
G7 countries. The study contrasts with many of the previous tests which fail to show a 
positive relation, probably because these tests have mainly included the G7 economies.      

One famous study of how well models explaining exchange rate movements really work is 
by Meese and Rogoff (1988). They test the Dornbush-Frankel as well as Hooper-Morton 
model for the USD/DM, USD/YEN and USD/GBP from the end of Bretton Woods and 
up till the end of the 1980’s. They find that the interest rate differential has the expected 
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negative sign for both tests and for all three countries. However, all estimated coefficients 
for the interest rate differential are insignificant. Meese and Rogoff further find that a pure 
random walk better forecasts exchange rate movements than any of the models discussed. 
Their conclusion is that models aiming to predict exchange rates generally perform badly.  
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4 Monetary Policy 
Sweden, the UK and Japan are three very different economies regarding size, history, trade 
partners, etc. The way the government and the central bank choose to govern the economy 
has consequences for how different variables are affected. To get a better understanding of 
the results in this paper, it is therefore of importance to know more about every economy’s 
monetary policy.  

4.1 Sweden’s Monetary Policy   
The Swedish central bank’s objective is to maintain price stability with a low rate of infla-
tion. The goal is to keep an inflation rate of 2 percent, with a tolerable range of plus/minus 
1 percentage point. This target is maintained by adjusting the key interest rate. The reason 
for having a low inflation as the monetary goal is based on the fact that theory and practical 
experience indicate that high inflation causes social costs, while a low inflation makes the 
ground for a stable economic growth. The monetary policy that the Swedish central bank 
runs today was introduced in January 1993, just after the abandoning of the fixed exchange 
rate in 1992. The policy also proves to be in line with European standard. Because of the 
time lag of 1-2 years for monetary intervention to actually have an effect on the economy, 
the central bank has decided to control the inflation for 1-2 years ahead, so as not to create 
unwanted short run effects on the real economy. This means that the central bank adjusts 
the interest rate today in order to maintain inflation at 2 percent in 1-2 years time (SCB, 
2005). 

Since 1995, the Swedish central bank’s goal to maintain a low inflation has been rather suc-
cessful. However, during the years 1996-1999 the rate was too low; only .5 with a negative 
.2 in 1998. Those rates differ remarkably to the ones from the 1980’s when the Swedish 
krona was fixed and hence, a low inflation was not the main monetary goal (SCB, 2005).      

4.2 The UK’s Monetary Policy   
UK’s monetary policy is very similar to Sweden’s regarding inflation. The bank of England 
sees its main objective as keeping price stability. This, just as in the case of Sweden, is done 
by having an inflation target of 2 percent. The difference up until recently was that in De-
cember 2003, the UK’s inflation target was 2.5 percent, based on the Retailer Price Index 
(RPIX), inflation. However, by that time, the target changed to 2 percent measured by the 
Consumer Price Index (CPI). During the period of RPIX targeting, the rate was above the 
target for most of the time, where as under the CPI measurement, the inflation rate was in-
stead below (Bank of England, 2005). 

Housing contributes to the CPI to a large extend. Since a cut in the interest rate reduces the 
cost of mortgages, this will have an upward pressure on house prices and hence, put an 
upward pressure on the inflation rate. The bank of England cut the interest rate from 7.5 
percent in October 1998 to 5 percent in June 1999. This seems to be the reason behind the 
booming demand and price increase for housing that took place in the summer of 1999. 
The demand was somewhat reduced by an interest rate increase in 2000 (Tutor2u, 2005).   

The bank of England has been able to maintain the inflation target during the last few 
years. In March 2005 however, the inflation rate jumped to a greater than expected rate of 
1.9 percent. This is said to be due to a higher prices in oil, air fares and food (BBC, 2005).  
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4.3 Japan’s Monetary Policy 
Just like the Swedish and British central banks, Japan’s main monetary goal is to maintain 
price stability through a low inflation. One way to measure the price pressure is to look at 
the “output gap”. The output gap is the difference between aggregate demand (actual out-
put), and aggregate supply (potential output). A decrease in the actual output, so that it falls 
behind potential output, causes the output gap to increase in negative terms. Such an ex-
pansion of the output gap leads to a fall in the inflation. This idea is similar to the Phillips 
curve. Instead of unemployment, the output gap is used to measure the heat of the econ-
omy. In Japan, the potential output has experienced a decline after a peak of 4 percent in 
1980’s and is currently on 1 percent. The potential output is the supply available when 
there is full employment and all resources are used. The decline in Japan’s potential output 
has to do with a decreasing growth rate of capital and labour. Even though Japan’s output 
gap has increased during the 1990’s, little effects have been noticed in the inflation rate. 
This can be explained by the fact that there are other factors affecting the inflation as well, 
such as imports and movements in the exchange rate. A strong Yen, which contributes to a 
large amount of imports from nearby countries such as China, increases competition and 
pushes prices down. On the other hand, when the reverse holds with a weak Yen, imports 
tend to decrease (Bank of Japan, 2003).     

Between the years 1985 and 1988 Japan experienced credit growth acceleration from 
USD27 to USD97 billion. This was followed by further credit acceleration. As a conse-
quence, the prices of properties and shares boomed as well as industrial production. The 
end of the 1980’s was glorious years for Japan with increasing wages, consumption and 
corporate profitability as a consequence. All segments were expanding and thereby helping 
each other to expand even further (Duncan, 2005). 

In the early 1990’s however, it all came to a halt when consumption could not hold up with 
the investment growth. The growth in wages during the boom was basically not as high as 
the growth in aggregate supply. The increase in industrial production during the boom led 
to an excess industrial capacity, which in turn led to falling prices. With falling prices, cor-
porate profitability fell and wages and personal income decreased causing unemployment. 
To survive, businesses needed new investment, but with excess capacity, investments were 
unprofitable. Even with interest rates falling to just above 0 percent, no one would borrow. 
At the same time, prices were falling which resulted in deflation by 1995. With the excep-
tion for 1997 and 1998, the prices have continued to fall. This makes it very hard for busi-
nesses to be profitable. The fact that China has become a member of WTO does not make 
the situation any easier. Since China only has 3 percent of the per capita GDP of Japan, 
everything will be cheaper to produce in China, and WTO works to remove all trade barri-
ers that exist to prevent this kind of trade (Duncan, 2003).    

At the moment, Japan is in a liquidity trap. Such a situation is characterised by low interest 
rates and a high level of savings. The idea of liquidity trap comes from Keynesian theory 
and declares that when the return is low, investments fall and as a consequence, a recession 
begins as holdings in banks increase. The process is self-fulfilling and as a result, monetary 
policy is ineffective (Economics about, 2005). 
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5 Empirical Method 
This section presents the model for the real interest differential theory and explains how 
data have been collected. 

The equation used to test which variables are affecting the exchange rate volatility for Swe-
den, the UK and Japan against the US is: 

εβββββ +Π−Π+−+−+−+= )*(*)(*)(*)( 43210
eerryymms   

The model will also be tested with a long run interest rate variable substituting for the short 
run one. This is done since this variable instantly reflects announcements of monetary 
growth targets. Tables with the results from this test can be found in appendix 1.     

What is being investigated is whether the RID model can help explain the movements in 
the exchange rate between the US, Sweden, the UK and Japan during the years 1995-2004. 
In order for the model to be successful, the coefficient for money supply differential 
should have a positive sign, industrial production and the interest rate differential should be 
negative and the inflation differential positive.   

The sample used consists of monthly observations between January 1995 and December 
2004. This period was chosen since the model assumes a floating exchange rate, and Swe-
den gave up its fixed rate in 1992. Industrial production is used to measure national output, 
since the latter only is available on a quarterly basis. The interest rates used are three 
months treasury bills for the short run and six months when including a long run interest 
rate variable. M3 is used to measure the supply of money. However, between Japan and the 
US, M4 is used instead of M3. This is due to restrictions in the data sample for Japan. The 
original RID model uses M1, the fact that M3 is used in this paper might have an effect on 
the result. Inflation is measured from a CPI index and determines the change over preced-
ing year. The data has been collected from the database; Econwin and The Swedish as well 
as the US’s central banks and Statistiska Centralbyrån, SCB. The regressions have been run 
using ordinary least square and the unstandardized regression coefficients have been used 
to estimate the model.   
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6 Regression Analysis 
This section presents the results from the regression for Sweden, the UK and Japan, indi-
vidually as well as compared to each other and to the original RID model. 

6.1 Sweden  
Dealing with data from Sweden gives an explanation to the included variables’ relation to 
the movements in the exchange rate regarding Sweden and the US. The R 2  is .883 imply-
ing that 88.3 percent of the variance in the exchange rate is explained by the independent 
variables included in the model. The negative relation between the interest rate differential 
and the exchange rate movement for Sweden and the US supports one of the underlying 
assumptions of the model, that a central bank can control the volatility in the exchange rate 
by adjusting the interest rate differential. 

Table 6.1 Regression results: Dependent variable: Nominal Exchange rate 

 Regression 
coefficient 

Std. 
error 

t-value Sig. Part Tolerance

Constant -2.677 1.211 -2.211 .029   

*)( mm −  -.636** .024 -26.102 .000 -.834 .755 

*)( yy −  .138 .195 .707 .481 .023 .437 

*)( rr −  -.0880** .017 -5.036 .000 -.161 .432 

)*( ee Π−Π  2.205 1.225 1.800 .075 .058 .966 

R square: .883, Adjusted R square: .878, # of observations: 120,  
**Significant at the 1% level 

 

As revealed in table 6.1 above, money supply makes a largest contribution when explaining 
the volatility in the exchange rate compared to the industrial production. The exchange 
rate’s elasticity with respect to the money supply is -.636, following that a 1 percent de-
crease in the money supply causes the Swedish exchange rate to depreciate by .64 percent. 
Since both the variables money supply and the industrial production are elasticities, they are 
comparable to each other. By squaring the part correlation coefficients, we will get a pic-
ture of how much of each independent variable is explaining the contribution to the total 
R 2 . The money supply differential has a part coefficient estimate of -.834 which gives .695 
and hence, explains 69.5 percent of the total R 2 . The interest rate differential explains 2.59 
percent, the inflation differential .34 percent and the industrial production differential only 
.053 percent. Even though there is a rather high correlation between the independent vari-
able industrial production and the interest rate, .678, it is not above the critical limit of .70 
suggested by Pallant (2005). By studying the tolerance value, one gets a picture of whether 
multicollinarity is considered a problem or not. The tolerance value explains how much of 
the variability of the independent variable that is not explained by the other independent 
variables. The tolerance value has to be small, less than .10 in order for multicollinarity to 
exist (Pallant, 2005). In the case of Sweden, no tolerance value is under .40 which indicates 
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that the possibility of multicollinarity can probably be ignored, see table 6.1. Both money 
supply and the interest rate make a significant contribution to the prediction of the move-
ments in the exchange rate. Even though inflation does not make a significant contribution 
at the 5 percent level, its significance value of .075, still has significance at the 10 percent 
level. Industrial production however does not make a significant contribution at all. The 
reason may be because of overlapping with other variables or other explanations discussed 
later in this chapter. Even though the problem with multicollinarity is not considered to be 
severe, it might be of interest to see what happens when excluding one of the correlating 
variables. The correlation table 6.2 below is included to reveal the problem with multicolli-
narity. 

Table 6.2 Correlation between Sweden’s independent variables  

 *)( mm − *)( yy − *)( rr − )*( ee Π−Π  

*)( mm −  1 .172 -.207* -.170 

*)( yy −  .172 1 .678** .040 

*)( rr −  -.207 .678** 1 .080 

)*( ee Π−Π  -.170 .040 .080 1 

*Significant at the 5% level 
**Significant at the 1% level 

 
 
As was just mentioned, with a high level of multicollinarity present, as is the case of indus-
trial production and the interest rate, one solution is to exclude one of the correlated vari-
ables. Since industrial production is not significant, and because the interest rate represents 
an important variable in this test, the variable industrial production is chosen to be ex-
cluded. By doing this, the problem of multicollinarity diminishes and there is still a high 
R 2 , .882, compared to .883 in the first test. This implies that industrial production does not 
actually contribute much to the model, and hence, maybe it can even be ignored in Swe-
den’s case. The results from the new regression can be found in Appendix 2.  

The correlation table from the last test shows that multicollinarity now only exists between 
the interest rate and money supply, on a 5 percent level. However, according to Cohen 
(1998), this correlation is considered to be small. See Appendix 2. 

When including a long run interest differential variable instead of the short run one, the 
variable industrial production differential obtains the right sign. However, the variable is 
still not significant. See Appendix 1.  

6.2 The UK 
In table 6.3 below, the result from the regression regarding the UK is presented. Just like 
Sweden, the UK data has a high R 2 , .887. The exchange rate’s elasticity with respect to the 
money supply is -.646, indicating that a 1 percent decrease in the money supply increases 
the UK exchange rate by .65 percent. However, the exchange rate is not very sensitive to 
inflation. 
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Table 6.3 Regression results. Dependent variable: Nominal Exchange rate 

 Regression 
coefficient 

Std error t-value Sig. Part Tolerance

Constant -1.559 .606 -2.570 .011   

*)( mm −  -.646** .025 -25.352 .000 -.802 .896 

*)( yy −  .08341* .036 2.314 .022 .073 .693 

*)( rr −  -.0504** .008 -5.975 .000 -.188 .653 

)*( ee Π−Π  .104 .603 .173 .863 .005 .989 

R square: .887, Adjusted R square: .883, # of observation: 120 

**Significant at the 1% level 
* Significant at the 5% level 

 

Squaring the part coefficient reveals that money supply explains 64.3 percent of the total R 
square, the interest rate differential 3.5, industrial production 0.5 and the inflation only 
0.003 percent. There is a correlation between the interest rate and industrial production on 
a 1 percent level, but when looking at the tolerance value in table 6.3, the problem with 
multicollinarity can most probably be ignored. All variables except for inflation are signifi-
cant. As mentioned before, just as in the case of Sweden, industrial production and the in-
terest rate have a rather high correlation, even if not as high as in Sweden; see table 6.4 be-
low. The difference here is that industrial production is significant. 
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Table 6.4 Correlation between the UK’s independent variables 

 
 

 *)( mm − *)( yy − *)( rr − )*( ee Π−Π  

*)( mm −  1 .050 .241** .084 

*)( yy −  .050 1 -.522** -025 

*)( rr −  .241** -.522** 1 .057 

)*( ee Π−Π  .084 .025 .057 1 

**Significant at the 1% level 

By excluding either of the variables, high R 2  values are still achieved and the variables are 
still significant with the exception of inflation, which has never been significant in any re-
gression. Results from regression when either industrial production or the interest rate dif-
ferential is excluded are available in appendix 2.     

One of the basic assumptions in the theory is the negative trade-off between the exchange 
rate and the interest rate differential. In the case of the US and the UK, this relationship is 
found, and hence, supports this assumption. This result is in line with that of Kanas (2005), 
who also found this relationship between the US and the UK between the years 1958-2002.  

By including the long-run interest rate, no changes of importance are revealed. Results 
from this test can be found in appendix 1.  

6.3 Japan 
In table 6.5 below, the results from the regression regarding Japan is presented. Japan’s R 2  
value of .559 is not quite as high as in the case of Sweden and the UK. The exchange rate’s 
elasticity with respect to the industrial production is -1.231, representing a 1.2 percent de-
crease in Japan’s exchange rate as the variable industrial production increases by 1 percent. 
When squaring the part correlation coefficients to obtain the degree of how much contri-
bution each independent variable is making to the total R 2 , industrial production makes 
the largest part, 52.4 percent, money supply, 28.6 percent, the interest rate, 5.2 percent and 
inflation, 2.6 percent. As can be seen in table 6.5 below, all variables explaining the de-
pendent variable are significant. However, only the industrial production differential vari-
able has the right sign in accordance with the RID model.  
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Table 6.5 Regression results. Dependent variable: Nominal Exchange rate 

 Regression 
coefficient 

Std error t-value Sig. Part Tolerance

Constant -1.079 2.301 -.469 .640   

*)( mm −  -.430** .050 -8.651 .000 -.535 .293 

*)( yy −  -1.231** .105 -11.869 .000 -.724 .410 

*)( rr −  0.08214** .022 3.719 .000 .230 .582 

)*( ee Π−Π  6.024** 2.298 2.622 .000 .162 .962 

R square: .559, Adjusted R square: .544, # of observations: 120  
**Significant at the 1% level 

 

What is interesting to notice here is that the variable interest rate is positive. As mentioned 
before, the interest rate is supposed to have a negative relationship with the exchange rate, 
something that both Sweden and the UK prove to hold.  

As can be seen in table 6.6 below, there is a high correlation between money supply and 
industrial production, .710 and between money supply and the interest rate, .534. But ac-
cording to the tolerance value in table 6.5, multicollinarity does not seem to be that big a 
problem. Excluding the variable industrial production reduces the R 2  remarkably and as a 
consequence, no variables are significant at the 5 percent level. By omitting the variable for 
money supply differential, a pretty low R 2  is obtained as well. See Appendix 2.  

Table 6.6 Correlation between Japan’s independent variables 
 

 
 *)( mm − *)( yy − *)( rr − )*( ee Π−Π  

*)( mm −  1 -.710** .534** -.142 

*)( yy −  -.710** 1 -.132 .128 

*)( rr −  .534** -.132 1 .037 

)*( ee Π−Π  -.142 .128 .037 1 

**Significant at the 1% level 

When substituting the three month interest rate for a long-run interest rate of six months, 
no major changes are revealed. The R 2  tends to increase to a certain degree but the beta 
value is slightly decreased. A table with the results from this regression can be found in 
Appendix 1.  
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6.4 Problems with the data  
As mentioned in the previous section, the variable for money supply differential shows a 
negative sign, which is not predicted by the RID model. A reason to be concerned here is 
because not only do all three countries reveal this relation, but they are also all significant 
with very high beta values. All variables have been plotted against their respective residuals, 
but the only problem of concern seems to be regarding the money supply. When plotting 
the residuals for the SEK/USD relation, a pattern of two groups is revealed. This relation 
can be seen in the scatter plot in Figure 6.1 below. 

 

 
Figure 6.1 Sweden’s money supply residuals 

 

 
 
The scatter plot reveals that the X1 group corresponds to the first six years, 1995-2000 and 
X2 to the remaining four years. When dividing the data for money supply into these two 
groups, a scatter plot with a more random pattern is revealed for both groups, see Appen-
dix 3. However, in both cases, the sign of the coefficient is still negative. Reasons behind 
the divided pattern could have to do with changes in the money supply between Sweden 
and the US that occurred during this time. For the UK or Japan, no such segmentation is 
present, but the pattern reveals that heteroscadicity might be present in the case of the UK.        

6.5 How well does the model work? 
The RID model assumes a positive relation between the money supply and the exchange 
rate, so that when money supply increases, so does the exchange rate, i.e. the country’s cur-
rency depreciates. What is remarkable with the results in this paper is that none of the 
countries show any evidence for this. Instead, they all have a negative sign for money sup-
ply. A negative sign implies that as money supply increases, the exchange rate decreases. 

Industrial production or GDP, as it measures, has a negative coefficient sign in Frankel’s 
model, indicating that when the amount of industrial production increases, the exchange 
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rate appreciates. The empirical outcome on this relationship is mixed. Only Japan shows 
this relationship while both Sweden and the UK demonstrate a positive relation. However, 
as mentioned before, the coefficient estimate for the variable industrial production differ-
ential is not significant in the case of Sweden.  

The interest rate differential, which is a very interesting variable and has been tested for its 
relation to the exchange rate many times, is as mentioned before, suppose to have a nega-
tive sign. In general, standard macroeconomic theory states that there is a negative trade-
off between the real exchange rate volatility and interest rate differential. By controlling the 
supply and demand for money through changes in the interest rate, a central bank can sta-
bilize the exchange rate. Both Sweden and the UK reveal this relationship, with significant 
values. Japan on the other hand fails in showing this. This implies that Japan’s central bank 
cannot control the monetary policy by adjusting the interest rate. As mentioned earlier, Ja-
pan is currently in a “liquidity trap”, and hence, no interest cuts assists in getting the econ-
omy back on track. Japan’s positive correlation corresponds to the “Chicago” theory, ex-
plained in the theory section, which assumes that there is a positive relationship between 
the interest rate and the exchange rate. However, because of the situation in Japan, analys-
ing this relation proves to be difficult.  

In the long run, when ,ss = the RID model argues that the rate of depreciation is equal to 
the inflation rate, and hence, the sign of this variable is positive. This is true for all three 
countries. It should however be mentioned that the variable is not significant for the UK. 
So why in the UK case is this variable not significant in affecting the exchange rate, when 
Japan shows significance at the 1% level and Sweden at the 10% level? One difference 
from Sweden and Japan is that the UK has had a slightly higher inflation, especially before 
they changed their inflation measure from RPIX to CPI. 
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7 Conclusions  
When Frankel tested his model back in the 1970s, he found that the model was very help-
ful in explaining the changes in the exchange rate between the USD and the DM. However, 
support for the model after the 1980s has been rather poor. The results in this paper con-
firm that even though all variables included in the model do not contribute to the explana-
tion of changes in the exchange rate, some of them actually do. Japan’s variables are all sig-
nificant but only the industrial production differential has got the right sign. Sweden and 
the UK only have one variable each that does not make a significant contribution. In the 
case of Sweden this variable is industrial production, and for the UK it is the inflation dif-
ferential.     

All together, the variables that seem to be most in line with the original RID model among 
the three countries in this paper are the interest rate differential and the inflation rate. Re-
garding the other two variables, industrial production and money supply, the results are 
somewhat mixed. All three countries involved in the model experience different economic 
situations and this might explain why the results differ between them. 

The biggest concern regarding the results is the fact that the coefficient for money supply is 
negative instead of the expected positive value. All three economies show this relation and 
are also significant at the 1 percent level.   

It is suggested that further research should be conducted within the field by including more 
countries, and it should be investigated whether other variables than the ones included in 
the RID model can help explain exchange rate movements.   
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Appendix 1 
 

Regression results for Sweden with long run interest rate. Dependent variable: Nominal 
Exchange rate 

 Regression 
coefficient 

t-value Sig. 

Constant -2.750 -2.148 .034 

*)( mm −  -.625** -23.516 .000 

*)( yy −  -.0904 -.440 .661 

*)( rrLR −  -.0650** -3.293 .001 

)*( ee Π−Π  2.321 1.798 .075 

R square: .869, Adjusted R square: .864, # of observations: 120 
 **Significant at the 1% level 

 

 
 

Regression result for the UK with long run interest rate. Dependent variable: Nominal 
Exchange rate 

 Regression 
coefficient 

t-value Sig. 

Constant -1.527 -2.473 .015 

*)( mm −  -657** -25.940 .000 

*)( yy −  .08837* 2.393 .018 

*)( rrLR −  -.0509** -5.513 .000 

)*( ee Π−Π  .05712 .093 .926 

R square: .882, Adjusted R square: .878, # of observation: 120 

**Significant at the 1% level 
* Significant at the 5% level 
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Regression result for Japan with long-run interest rate. Dependent variable: Nominal 
Exchange rate 

 Regression 
coefficient 

t-value Sig. 

Constant -1.156 -.504 .615 

*)( mm −  -.423* -8.795 .000 

*)( yy −  -1.222** -11.769 .000 

*)( rrLR −  .08589** 3.794 .000 

)*( ee Π−Π  6.102** 2.665 .009 

R square: .561, Adjusted R square: .546, # of observations: 120 
 **Significant at the 1% level 
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Appendix 2 
Regression results for Sweden when excluding industrial production. Dependent variable: 

Nominal Exchange rate 

 Regression 
coefficient 

t-value Sig. 

Constant -2.694 -2.230 .028 

*)( mm −  -.628** -28.733 .000 

*)( rr −  -.0788** -6.725 .000 

)*( ee Π−Π  2.252 1.845 .068 

R square: .882, Adjusted R square: .879 # of observations: 120,  
**Significant at the 1% level 

 

Correlation table for Sweden when excluding industrial production 
Correlations

1 -,207* -,170
, ,023 ,063

120 120 120
-,207* 1 ,080
,023 , ,383
120 120 120

-,170 ,080 1
,063 ,383 ,
120 120 120

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

MS

INTRST

INFL

MS INTRST INFL

Correlation is significant at the 0.05 level (2-tailed).*. 
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Regression results for the UK when excluding industrial production. Dependent variable: 
Nominal Exchange rate 

 Regression 
coefficient 

t-value Sig. 

Constant -1.611 -2.610 .010 

*)( mm −  -.634** -25.145 .000 

*)( rr −  -.0612** -8.544 .000 

)*( ee Π−Π  .174 .283 .777 

R square: .881 Adjusted R square: .847 # of observations: 120  
**Significant at the 1% level 

 

Correlation table for the UK when excluding industrial production 
Correlations

1 ,241** ,084
, ,008 ,362

120 120 120
,241** 1 ,057
,008 , ,539
120 120 120
,084 ,057 1
,362 ,539 ,
120 120 120

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

MS

INTRST

INFL

MS INTRST INFL

Correlation is significant at the 0.01 level (2-tailed).**. 
 

 

Regression results for the UK when excluding the interest rate differential. Dependent 
variable: Nominal Exchange rate 

 Regression 
coefficient 

t-value Sig. 

Constant -1.428 -2.067 .041 

*)( mm −  -.693** -25.251 .000 

*)( yy −  .202** 5.912 .000 

)*( ee Π−Π  -.108 -.158 .875 

R square: .851 Adjusted R square: .847 # of observations: 120  
**Significant at the 1% level 
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Correlation table for the UK when excluding the interest rate differential 
 
 

Correlations

1 ,050 ,084
, ,587 ,362

120 120 120
,050 1 ,025
,587 , ,786
120 120 120

,084 ,025 1
,362 ,786 ,
120 120 120

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

MS

INDPROD

INFL

MS INDPROD INFL

 
 

Regression Result for Japan when excluding industrial production. Dependent variable: 
Nominal Exchange rate 

 Regression 
coefficient 

t-value Sig. 

Constant -1.795 -.530 .597 

*)( mm −  .01063 .223 .824 

*)( rr −  -.0247 -.833 .407 

)*( ee Π−Π  6.507 1.923 .057 

R square: .036 Adjusted R square: .011 # of observations: 120 

 

Correlation table for Japan when excluding industrial production 
Correlations

1 ,534** -,142
, ,000 ,122

120 120 120
,534** 1 ,037
,000 , ,691
120 120 120

-,142 ,037 1
,122 ,691 ,
120 120 120

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

MS

INTRST

INFL

MS INTRST INFL

Correlation is significant at the 0.01 level (2-tailed).**. 
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Regression Result for Japan when excluding money supply. Dependent variable: Nominal 
Exchange rate 

 Regression 
coefficient 

t-value Sig. 

Constant -4.136 -1.422 .158 

*)( yy −  -.540** -6.151 .000 

*)( rr −  -.0396 -1.819 .072 

)*( ee Π−Π  8.771** 3.013 .003 

R square: 273 Adjusted R square: .254 # of observations: 120 
**Significant at the 1% level 

 

 

Correlation table for Japan when excluding money supply 
Correlations

1 -,132 ,128
, ,149 ,162

120 120 120
-,132 1 ,037
,149 , ,691
120 120 120
,128 ,037 1
,162 ,691 ,
120 120 120

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

INDPROD

INTRST

INFL

INDPROD INTRST INFL
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Appendix 3 
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Money supply residual plot for 1995-2000 (Sweden/US) 
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Money supply residual plot for 2001-2005 (Sweden/US) 


