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Abstract

The characteristics of interest rate differentials’ relationships with the change in nomi-
nal exchange rates are here investigated from the small open economy Sweden’s point
of view. We assume rational expectations and risk neutrality. However, these are solely
sufficient but not necessary conditions. The only necessary condition is that the devi-
ations from rational expectations and risk neutrality are uncorrelated with the interest
rate differential (Chinn and Meredith 2004, p. 412). We find no evidence for the in-
terest rate differentials to be unbiased predictors of the percentage change in nominal
exchange rates. With 3- and 6-month maturity interest rates, the signs are positive
although not statistically different from zero.
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1 Introduction

The determinants of nominal exchange rates has been investigated in various theoretical models.
Hacker, Karlsson and Månsson (2012 and 2014) have investigated the nominal interest rate differ-
entials relationship to the nominal exchange rates using wavelet analysis, where one can decompose
the time series. One key theory is that interest rate differentials determine the nominal exchange
rate through the uncovered interest rate parity condition, which only considers non-hedged invest-
ments (Gottfries 2013, p. 340). Generally, the hypothesis is that there is a positive unity cause
from interest rate differentials to the change in the nominal exchange rate (Chinn and Meredith
2005, p. 1). An increased interest rate differential is predicted to appreciate the domestic currency
and depreciate the foreign currency. However, the forward premium puzzle could cause opposite
effects on currencies value (Lothian 2016, p. 1).

Our main objective is to investigate the uncovered interest rate parity in four currency pairs. This
is of interest since the nominal exchange rates as financial instruments are by far the most popular
ones, and therefore finding a condition that can help predict the change in the nominal exchange
rates is of interest for many. Knowing how the nominal exchange rates reacts to changes in inter-
est rate differentials can be used by both investors and central banks. Investors can benefit from
holding one or another currency. Central banks can apply the relationship when considering mon-
etary policy affecting the inflation through the current account (Gottfries 2013, pp. 337-339), e.g.
expansionary monetary policy following the Taylor Rule (Fregert and Jonung 2014, pp. 416-417).

Choosing appropriate currency pairs can be tricky since estimates on developed economies have
been shown to be more biased than estimates on emerging countries (Frankel and Poonawala 2010).
Froot and Thaler (1990), Chinn and Meredith (2005), Lothian (2016) and Froot (1990) use major
currency pairs, where most belong to big open economies, to test the uncovered interest rate parity
condition. Having different currencies towards a small open economy has not been thoroughly
investigated. Using the United States Dollar (USD), Great Britain Pound (GBP), Norwegian Krone
(NOK) and Euro (EUR) towards the Swedish Krona (SEK) we will add missing information of
the uncovered interest rate parity condition when a small open economy is included, and more
important, is the home country. Thereby we will use currency pairs that are floating. While popular
currency pairs could give closer to the true relationship, the efficient market hypothesis (Naseer
and Tariq 2015) may still work with the minor currency pair NOK/SEK. In addition, we will add
information on how it holds when we have a regime of generally low and even negative interest
rates.

While previous studies show that short- and long-horizon interest rates have a positive as well as
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negative relationship with the change in the nominal exchange rate (Chinn and Meredith 2005, pp.
5-8), we will use both short- and long-horizon interest rates to determine if there is any difference.

Further, we review the relevant literature and thus some of the research that has already been con-
ducted. In part 3 we define the theoretical framework the analysis is built upon. In section 4 we
make the methodology explicit by among other defining the model to regress on and further, in sec-
tion 5 the data is defined. More of interest, in section 6 we will run a preliminary test procedure and
further obtain the estimates of interest. The results are discussed in section 7 and the conclusion
one can draw from the results is explicitly described in section 8.

2 Literature review

Gottfries (2013, pp. 340-343) shows that there is a difference in how the uncovered interest rate
parity condition functions depending on if the exchange rate is fixed or floating. During a fixed
exchange rate, the nominal interest rate must be the same in the small open economy as the foreign
nominal interest rate. With a floating exchange rate, the nominal exchange rate depends not only
on the domestic and foreign interest rates (which can be inequal) but also the expected nominal
exchange rate.

In general, to evaluate the uncovered interest rate parity condition one estimates the relationship
between the interest rate differential and nominal exchange rate using the model

∆st,t+k = α +β (it,k− i∗t,k)+ εt,t+k (1)

where lowercase letters denote logarithms, ∆st,t+k is the change in the nominal exchange rate from
time t to t + k periods forward, k is periods ahead in which the interest rates matures, it,k is the
domestic interest rate, i∗t,k is the foreign interest rate, and εt,t+k is the residual. β captures the
effect interest rate differential has on the dependent variable, change in nominal exchange rate,
and is expected to be positive unity if the uncovered interest rate parity condition is an unbiased
predictor of the nominal exchange rate. The general null hypothesis evaluated is thus H0 : β = 1,
but some test H0 : β = 0 as well. Model 1 is commonly known as the Fama regression (Fama 1984
in Chinn and Meredith 2012, p. 4). Estimating model 1 we have to assume that the individuals are
risk neutral. In addition, model 1 assumes that there is no risk premium and that the expectations
are rational, sometimes called "risk-neutral efficient-markets hypothesis" (RNEMH) (Chinn and
Meredith 2005, p. 4). The assumptions are further developed in section 3.
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2.1 Short-horizon interest rates

The average estimated relationship is around −0.88 across 75 different published studies (Froot
1990 in Froot and Thaler 1990, p. 182). Only some are of positive value, but none exceed the
critical value of 1. UIP being an unbiased predictor of the change in the nominal exchange rate is
therefore hard to convince. A negative sign, e.g. the −0.88 average above, indicates that increas-
ing the domestic interest rate and ceteris paribus depreciates the domestic currency’s value - the
opposite of what is expected. Nevertheless, the main issue with the empirical studies may be the
maturity and horizon of the used interest rates. The evidence that Froot (1990) summarises is built
upon short-horizon data, here defined as interest rates with a horizon of 12 months or less.

2.2 Long-horizon interest rates

Chinn and Meredith (2005) estimate the relationship when using 3-, 6-, and 12-month data as well
as 5-year yields with constant maturity. The interesting thing about the uncovered interest rate par-
ity is that there seems to be a common standpoint that could be wrong (Chinn and Meredith 2005, p.
1), since research often show a negative coefficient rather than a positive unity. Chinn and Mered-
ith (2005, p. 1) suggest that the estimates differ from the unity hypothesis since previous studies
in general use financial interest rate instruments with short maturities, no longer than 12 months.
Chinn and Meredith (2005, pp. 5-8) show that the uncovered interest rate parity condition fails
in the short-run while the relationship is estimated to be 0.870 using long-horizon data. However,
Chinn and Meredith (2005) cannot reject the null-hypotheses β = 1 or β = 0. The change in the
nominal exchange rates cointegration with the appropriate interest rate differential is in Chinn and
Meredith (2005, pp. 14-15) not the case for every estimation. Spurious regressions might therefore
explain the differently estimated relationships among short- and long-horizon interest rates.

Chinn and Meredith (2012) re-assess their previous findings later on with data that spans 10 years
longer. In the aftermath of the financial crisis that begun in 2007-2008 banks and even countries,
e.g. Greece (Schumacher and Mauro 2015), were in risk of default. Thereby uncovered interest
rate parity is believed to behave different when we have high default risks from the hypothesis of
a unity relationship (Chinn and Meredith 2012, p. 2). Although a weaker relationship, Chinn and
Meredith (2012) obtain similar results as above. The interesting aspect is that zero interest rates
seem to mitigate the interest rate differential’s effect on the change in the nominal exchange rates
(Chinn and Meredith 2012, p. 2).

Lothian (2016, p. 1) uses even longer long-horizon data, spanning at most 217 years. The relation-
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ship Lothian (2016, p. 6) estimates is 1.031 using a pooled, country intercept where the fixed effects
from each country is included. Estimating each country separately except for Finland and Switzer-
land, Lothian (2016, p. 4) cannot reject the null hypothesis β = 1. This implies that the uncovered
interest rate parity is an unbiased predictor of the nominal exchange rate using long-horizon data.
However, Lothian (2016) does not explicitly test whether the dependent and independent variables
are cointegrated or not, implying that the estimated relationships could be spurious.

Flood and Mark P. Taylor (1996, p. 262) show that macro fundamentals, such as uncovered interest
parity, may explain the changes and variations in the nominal exchange rate in the long run. Short-
horizon data may distort the uncovered interest rate parity due to arbitrage opportunities that would
be smoothed out using long horizon data (Flood and Mark P. Taylor 1996, pp. 280-281). Flood
and Mark P. Taylor (1996, p. 281) used 3-year government bonds and obtained a pooled (22
countries) result with β = 0.596. Here the standard deviation is 0.195 and the coefficient of interest
is statistically different from unity at the 5 % significance level. As the estimate is positive, and on
long-horizon interest rates, the estimate is both in line with the expected sign and other findings of
long-horizons.

2.3 Deliberation

The main reasons for the empirical literatures pointing in different directions could be the horizon
of the data and defining an interest rate that is appropriate. Therefore estimating the relationship
with only one type of data might not give sufficient results. As suggested by Chinn and Meredith
(2005), research should be devoted to selecting and defining appropriate interest rates. In addition,
the difference between the relationships when using short- and long-horizon interest rate differ-
entials might be caused by spurious regressions due to the time series being nonstationary and
noncointegrated. We could further argue that the relationship may not be evidence for causality,
but solely a correlation.

3 Theoretical framework

Analysing the uncovered interest rate parity condition one first needs to define how it is theoretically
designed and predicted to function. The uncovered interest rate parity condition is derived from the
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covered interest rate parity condition, which can be formulated as

Ft,k =
StIt,k
I∗t,k

(2)

where Ft,k is the forward nominal exchange rate, St is the nominal exchange rate at time t, It,k is
the gross yield on the domestic interest rate, I∗t,k is the gross yield on the foreign interest rate, and k

is the periods ahead in which they matures (Chinn and Meredith 2012, p. 3). Further, the risk-free
arbitrage condition is defined by taking the logarithms of equation 2 and algebraically altering it as

ft,t+k = st + it,k− i∗t,k⇒ ft,t+k− st = it,k− i∗t,k (3)

where lowercase letters is the logarithms of their uppercase letter (Chinn and Meredith 2012, p.
3). The forward nominal exchange rate here is determined in the market at time t by the price
of foreign exchange for a trade k periods ahead (Chinn and Meredith 2012, p. 3). Regardless of
market participants preferences, the risk-free arbitrage condition holds (Chinn and Meredith 2004,
p. 411). However, if the market participants are not risk neutral, the forward and expected future
nominal exchange rate can be inequal. This premium compensates for seen risk and can be defined
as

ft,t+k = se
t,t+k +ht,t+k (4)

where se
t,t+k is the expected nominal exchange rate, and ht,t+k is the risk premium. Following Chinn

and Meredith (2004, p. 412), if we substitute the risk premium equation into the risk-free arbitrage
condition and set expected change in the nominal exchange rate to be a function of the risk premium
and the interest rate differential we obtain1

∆se
t,t+k = (it,k− i∗t,k)−ht,t+k (5)

Further, we assume that exchange market participants have rational expectations meaning that fu-
ture realisations of the nominal exchange rate will be equal to a residual uncorrelated with the
information, and the expected value, at time t (Chinn and Meredith 2004, p. 412). Now, we have
assumed that there is no risk-free arbitrage, that individuals act rational and that market participants
are risk neutral (Gottfries 2013, pp. 339-341). If one relax these assumptions, save the constant
and coefficients, we have to estimate the model

∆se
t,t+k = (it,k− i∗t,k)+ht,t+k +θt,t+k + εt,t+k (6)

1 [se
t,t+k +ht,t+k]− st = it,k− i∗t,k⇒ se

t,t+k− st = (it,k− i∗t,k)−ht,t+k⇒ ∆se
t,t+k = (it,k− i∗t,k)−ht,t+k
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where ht,t+k is the risk premium, θt,t+k is the effect from expectations and ceteris paribus as in
equation 1 on page 3. The assumptions make the expectation and risk premium parts orthogonal to
the interest rate differential and therefore we can estimate model 1 instead of model 6 (Chinn and
Meredith 2005, pp. 2-4). Empirically, the RNEMH has often been rejected (Clarida and Mark P
Taylor 1997 in Dunis and Miao 2007, p. 249). However, according to Chinn and Meredith (2005, p.
4), the RNEMH is solely a sufficient but not a necessary condition for the unbiasedness hypothesis
to hold. The single condition that is necessary for model 1 to be unbiased is that the deviations from
rational expectations and risk neutrality are uncorrelated with the interest rate differential (Chinn
and Meredith 2004, p. 412).

4 Methodology

4.1 Uncovered interest rate parity

Evaluating the uncovered interest rate parity is conducted by simply altering model 1 to level-level
instead of log-log, giving us

∆St,t+k = α +β (It,k− I∗t,k)+ εt,t+k (7)

where ∆St,t+k is the percentage change in the nominal exchange rate from, It,k is the domestic
interest rate, I∗t,k is the foreign interest rate, εt,t+k is the residual, t is time t, and t + k is time t plus
the k periods ahead when the interest rate matures. Capital letters symbolise that we use actual
values and not logarithmic values. We use a level-level model because some of the sample periods
have interest rates that are negative. We still infer the same assumptions as model 1. Thereby, the
null-hypothesis we evaluate is H0: β = 0, estimating if there is a correlation between the change
in the nominal exchange rate and the interest rate differential following the theoretical framework
developed in section 3. The alternative hypothesis is β 6= 0, giving us a two-sided distribution.
Rejection of the null hypothesis means that there is a relationship between the change in the nominal
exchange rate and the interest rate differential. Note that due to the nature of how our nominal
exchange rates are defined, the domestic country is for each specification Sweden.

As our time series are keen to have serially correlated residuals we will correct for this following
Chinn and Meredith (2004, 2005 and 2012). While we cannot specify any other than model 7,
we can use Newey-West standard errors, also known as heteroscedasticity- and autocorrelation-
consistent (HAC) residuals, to correct for eventual serial correlation and heteroscedasticity in the
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residual (Gujarati and Porter 2009, pp. 447-448). Henceforth, we assume k− 1 moving average
serial correlation and use this as lags for the Newey-West standard errors following Chinn and
Meredith (2005). For both quarterly and monthly estimates including SEEU10 as an independent
variable, we do not have sufficient observations for assuming k−1 as above. Thereby, we simply
assume that SEEU10 has the same moving average serial correlation as SEEU5.

4.2 Unit root

It is important to determine if the specified time series contain a unit root (Gujarati and Porter 2009,
p. 744). McCallum (1993, pp. 27-34 in McCallum 2010, p. 321) argue that concerns of spurious
correlations is critical when there are signs of serial correlation among the residuals. The problem
of nonstationarity is simply demonstrated using the Markov first-order autoregressive model by
whether ρ in

Yt = ρYt−1 + εt where −1≤ ρ ≤ 1 (8)

is in absolute terms unity. Here Yt is the time series at time t, Yt−1 is the time series at time t− 1,
and εt is the residual. If ρ = |1|, the time series is considered to be nonstationary. This way of
constructing a unit root test is however severely biased if it would possess a unit root (Gujarati and
Porter 2009, p. 754). We will therefore primarily conduct the augmented Dickey Fuller (ADF)
test with a constant and no trend. The lag length used for ADF is selected by minimum Akaike’s
Information Criteria (AIC) following Stock and Watson (2003, p. 595) where the maximum lag
length is set according to the method suggested by Schwert (2002)2. ADF is a modification of the
regular Dickey Fuller (DF) test (Stock and Watson 2003, pp. 594-595). We will also estimate non-
stationarity using the Phillips-Perron (PP) test that Phillips and Perron (1988) have developed. The
major difference between the two tests is that PP uses Newey-West standard errors, suggested by
Newey and West (1986), to correct for possible serial correlation of the residuals while ADF needs
a specified lag length because the DF assumes that the residuals are independently and identically
distributed ∼ (0,σ2). Since the ADF has been proven to have more power with finite samples, the
result from the ADF tests should have higher power in our case. The ADF and PP tests a random
walk without drift and with a constant. Thus, it only tests whether the coefficient δ = (1−ρ) is
statistically different from zero.

2 See appendix C.1 for Schwert’s (2002) maximum lag
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4.3 Cointegration

Further and of more importance, after testing for unit roots we need to test if the change in nominal
exchange rates and interest rate differentials are cointegrated. Even if the ADF and PP tests imply
that the time series are nonstationary, the variables in model 7 could be cointegrated if their linear
combination is stationary (Madsen 2008, p. 156). In addition, since unit root tests have limited
power in finite samples we will conduct cointegration tests on specifications where the variables
are integrated of degree zero as well as degree 1. In table 1 we estimate cointegration using the
augmented Engle-Granger (AEG) suggested in Engle and Granger (1987), on the specifications
where the two variables have the same degree of integration. The lag length, to correct for serial
correlation in the residuals, is decided using minimum AIC with a maximum lag length suggested
by Schwert (2002). When testing for cointegration using AEG the null hypothesis is noncointe-
gration between the dependent variable and the independent variables (Gujarati and Porter 2009,
pp. 763-764). Rejecting the null hypothesis thus implies that the time series are cointegrated. The
obtained t-statistic is compared to the Monte Carlo estimated critical values by Engle and Granger
(1987). In addition, we estimate the Johansen (1995) trace statistic since we want to be sure which
model specifications have cointegrated variables. The Johansen test has null-hypothesis of no coin-
tegrating vectors as we only look at maximum rank of zero. Rejection of null should be interpreted
as there exist one cointegrating equation. Therefore, rejection of null imply that the specification is
cointegrated.

4.4 Robustness check

Even if we find a plausible relationship for the quarterly samples, we want to check whether these
relationships are sensitive to different data frequencies of observations. While Chinn and Meredith
(2004, p. 418) test for robustness using annual data in addition to the initial quarterly data, we
want to add missing information by using monthly data instead. As table 5 in appendix A.1 show,
the quarterly and monthly samples begin and end at the same period. Table 7, and 8 in appendix
A.1 show that the quarterly data has a minimum of 57 observations while the monthly data has a
minimum of 171 observations.
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5 Data

Here, the data is mostly fetched from the Central Bank of Sweden (Riksbanken)3 with the original
source Thomson Reuters. The Norwegian 5-year maturity interest rates are fetched from the Nor-
wegian Central Bank.4 Every observation is the average interest rate or nominal exchange rate at
each quarter of the calendar year from quarter 1 in 1993 to quarter 1 in 2017. As seen in appendix
A.1 on page 20 we therefore have 97 observations at maximum for the quarterly sample. The data
we obtain from the Swedish central bank begins in 1993 for Great Britain, United States of Amer-
ica, and Norway. We therefore have a quarterly sample period from quarter 1 in 2003 for their
10-year maturity interest rates. There is a k periods delay in which the sample period begins when
the data begins. We select quarterly data as our primary source instead of daily, weekly, monthly
or annual following Chinn and Meredith (2005 and 2012). However, to investigate the robustness
of our estimates we use monthly samples as described above. Note that the nominal exchange
rates are expressed as the foreign currencies GBP, USD, NOK, and EUR per each unit SEK. Thus,
the domestic currency SEK is the base. The nominal exchange rates are obtained with the foreign
currencies as base and are therefore inverted in order to have SEK as the base.

Some Swedish interest rates and Euro interest rates are negative for the last two years of our ob-
tained data. While the standard procedure is to estimate the relationship using a log-log model, we
cannot do this for the whole data period since the logarithmic value of a negative number is unde-
fined. The change in the nominal exchange rates are decimals of the percentage change from the
t + k lagged period while interest rate differentials are decimals of the percentage points difference
at each time of observation.

Acronyms for the change in the nominal exchange rates are systematically defined. The abbrevi-
ations for percentage change in nominal exchange rates and interest rate differentials can be seen
in table 6 in appendix A.1. The change in SEK/NOK for the 5-year government bond interest
rate differential is labeled SEKNOK5, while the change in SEK/GBP for the 6-month interest rate
differential is labeled SEKGBP6. With change in nominal exchange rate, we mean the percent-
age change. The interest rate differentials are based on euromarket interest rates versus Swedish
treasury bills for the 3- and 6-month maturities. Every interest rate differential is calculated using
the specific Swedish interest rate subtracted from the euromarket interest rate. Their acronyms are
defined in the same way, e.g. for the interest rate differential with 3-month Great Britain euromar-
ket interest rate subtracted from the 3-month Swedish interest rate is named SEGB3, or Swedish
minus Euro 5-year government bond is labeled EUSE5. The different maturities are denoted with

3 http://www.riksbank.se/en/Interest-and-exchange-rates/search-interest-rates-exchange-rates/
4 http://www.norges-bank.no/en/Statistics/Interest-rates/
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3 = 3-month, 6 = 6-month, 5 = 5-year and 10 = 10-year. The 5- and 10-year interest rates are
government bonds for every region.

Figures of the change in nominal exchange rates and interest rate differentials for the quarterly and
monthly samples are shown in appendix B.1 and B.2. As the monthly sample is the same data,
solely higher frequency, only the quarterly data is shown in figures. We can see that the change
in nominal exchange rates and interest rate differentials for the short-horizon maturities, gener-
ally have lower absolute values and are more stochastic than the ones for long-horizon maturities.
Furthermore, the interest rate differentials are suggested to be closer to having a unit root than the
change in nominal exchange rates as they seem to have some sort of cycle. In addition, in figures 1a
and 1b the change in the nominal exchange rates and interest are shown over time in the same graph
for the appropriate 3- and 6-month maturities. As the figures to some extent show, the relationship
should be positive rather than negative.

Figure 1: Change in the nominal exchange rates and interest rate differentials

(a) Containing Swedish - United States interest rates (b) Containing Swedish - Norwegian interest rates

Source: Swedish Central Bank1, Norwegian Central Bank2 and own calculations.
1 http://www.riksbank.se/en/Interest-and-exchange-rates/search-interest-rates-exchange-rates/
2 http://www.norges-bank.no/en/Statistics/Interest-rates/

6 Short- and long-horizon estimates

First, we estimate the possession of unit roots for the quarterly time series using augmented Dickey
Fuller and Phillips-Perron unit root tests in table 9, appendix A.2. There, we can see that 17 out of
32 variables possess a unit root and are integrated of degree 1 [∼ I(1)] with ADF. For the change
in nominal exchange rates, every 5-year and 10-year are nonstationary and integrated of degree
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1 while the 3-month and 6-month are stationary and ∼ I(0) considering the ADF test statistic.
With the ADF test, we can also see that every SEGB interest rate differential is nonstationary and
integrated of degree 1. Every SENO interest rate differential is stationary and ∼ I(0), while ev-
erySEEU is nonstationary and ∼ I(1) using ADF. As the ADF statistics further imply, the SEUS
interest rate differentials are stationary and integrated of degree zero, except for the 10-year which
is nonstationary and integrated of degree 1. Of the time series that are stationary and integrated
of degree zero using the ADF test, we can see that for most of them we are far away from not
rejecting the null-hypothesis of noncointegration. When considering the PP test statistics we basi-
cally get the same results as the ADF tests. The difference is for SEUS5 and every SENO where
the ADF suggests stationarity and integration of degree zero but the PP test imply nonstationarity
and integration of degree 1. In addition, SEGB5 is according to ADF nonstationary but using PP
stationary. As ADF test have higher power in finite samples, it should have higher weight in our
interpretation. Dealing with the unit root estimates, we further only test for cointegration in the
specifications where the two variables are integrated of the same degree. Thus, the unit root test is
used to filter the data for viable specifications that can be estimated without being spurious.

The monthly frequency in table 10, appendix A.2, in general implies the same result of possession
of unit root and the degree of integration as the quarterly data. There, the change in the nominal
exchange rates for the short-horizon interest rates are stationary and∼ I(0). This is the same for the
quarterly sample, as described above. Note that the change in the nominal exchange rates for the
5-year difference are in the monthly sample stationary. However, none of the SENO interest rate
differentials are with monthly data stationary and ∼ I(0). With monthly data, the SEUS5 becomes
nonstationary and ∼ I(1) while SEEU5 becomes stationary and ∼ I(0).

As Gujarati and Porter (2009, p. 747) hint, we do not need deep worries about nonstationarity from
the unit root tests since the linear combination of two time series can be stationary. In addition, unit
root tests in finite samples have hard to distinguish between a true unit root and solely a ρ close to
unity. Thus, we will test for cointegration for specifications where the variables are stationary in
addition to where they are∼ I(1). In table 1 we estimate whether the different model specifications
where the interest rate differential and the change in the nominal exchange rate have the same de-
gree of integration are cointegrated or not. As we can see, it is clear that the variables in some of
the models containing a 3-month or 6-month interest rate differential are cointegrated while none
of the specifications containing 5-year and 10-year maturity interest rate differentials are cointe-
grated. The cointegration estimates follow the degree of integration each variable independently
has, and the linear combinations of the two variables. As we estimated above, the SEK/USD 3-
month and 6-month percentage change is ∼ I(0) and the SEUS3 and SEUS6 is also ∼ I(0). The
estimates showing that they are integrated of the same degree, imply that they are cointegrated as
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the cointegration estimates reinforce. The specifications where the Johansen (1995) test suggest
cointegration and AEG noncointegration are interpreted as being noncointegrated. Thus, in order
to be somewhat secure that the estimates are not spurious due to noncointegration, we require both
AEG and Johansen tests to imply cointegration.

Table 1: Quarterly sample cointegration

Dependent variable Independent variable Lag length AEGS 5 % J 5 %

SEKGBP5 SEGB5 6 -2.030 -3.418 14.677 15.41
SEKGBP10 SEGB10 1 -1.618 -3.447 8.660 15.41
SEKUSD3 SEUS3 2 -6.069** -3.401 41.331** 15.41
SEKUSD6 SEUS6 6 -3.425** -3.402 28.621** 15.41
SEKUSD10 SEUS10 2 -1.475 -3.447 5.676 15.41
SEKNOK3 SENO3 2 -5.465** -3.401 34.146** 15.41
SEKNOK6 SENO6 4 -4.754** -3.402 25.372** 15.41
SEKEUR5 SEEU5 1 -2.528 -3.456 20.755** 15.41
SEKEUR10 SEEU10 11 -1.101 -3.534 18.544** 15.41

See table information for table 2 below.

Table 2: Monthly sample cointegration

Dependent variable Independent variable Lag length AEGS 5 % J 5 %

SEKGBP10 SEGB10 4 -1.489 -3.372 7.880 15.41
SEKUSD3 SEUS3 11 -4.954** -3.358 62.4731** 15.41
SEKUSD6 SEUS6 8 -4.448** -3.358 41.3160** 15.41
SEKUSD10 SEUS10 2 -1.229 -3.372 7.7344 15.41
SEKNOK10 SENO10 9 -2.434 -3.372 8.3434 15.41
SEKEUR5 SEEU5 1 -2.142 -3.399 20.9405** 15.41

** 5 % significance level rejection of H0 : Noncointegration for AEG and H0 : No cointegrating vectors
for Johansen (1995) test. Lag length is selected according to minimum AIC. AEGS is the statistics from
augmented Engle-Granger test (Engle and Granger 1987) compared to MacKinnons (2010) 5 % critical
values. J is the Johansen (1995) trace statistic compared to Osterwald-Lenums (1992) 5 % critical value.
Source: Swedish Central Bank1, Norwegian Central Bank2 and own calculations.
1 http://www.riksbank.se/en/Interest-and-exchange-rates/search-interest-rates-exchange-rates/
2 http://www.norges-bank.no/en/Statistics/Interest-rates/

Considering the monthly sample cointegration estimates in table 2, we see that the AEG statistic
for every viable short-horizon model specification imply that they are cointegrated. None of the
long-horizon imply cointegration. Thereby, there is not any substantial difference in cointegration
between the quarterly and monthly frequencies.

Estimates on the quarterly UIP relationships in table 3, show that we cannot reject the null-hypothesis
of no relationship at any significance level. Generally, there seems to be no relationship since
Newey-West standard errors are in most cases approximately the same as the coefficients. Nev-
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ertheless, in SOES’s view we obtain positive signs. Although none is statistically different from
zero, the estimates are closer to positive than negative unity. Thus, the positive signs we have ob-
tained indicate that an increase in the SOES’s interest rate and ceteris paribus appreciates SOES’s
currency. As the expected coefficient is positive, this is in line with the expected behaviour of the
uncovered interest rate parity condition. For the small open economy, the sign is as expected. In
addition, the estimates we have obtained that also are shown in figures 1a and 1b support each
other. As discussed above, the figures indicate a positive slope.

Table 3: Quarterly sample estimates

Y X α std β std p R2 N

SEKUSD3 SEUS3 -0.0012 0.0053 0.3044 0.2582 0.2413 0.0175 96
SEKUSD6 SEUS6 -0.0014 0.0103 0.5193 0.5411 0.3397 0.0179 95
SEKNOK3 SENO3 0.0023 0.0034 0.2019 0.1978 0.3100 0.0143 96
SEKNOK6 SENO6 0.0042 0.0059 0.3646 0.3648 0.3202 0.0204 95

See table information for table 4 below.

Table 4: Monthly sample estimates

Y X α std β std p R2 N

SEKUSD3 SEUS3 -0.0008 0.0046 0.2759 0.2105 0.1911 0.0111 288
SEKUSD6 SEUS6 -0.0010 0.0096 0.4707 0.4720 0.3195 0.0134 285

Estimates of model 7 where Y is the dependent variable and X is the independent variable. α is the intercept,
β is the interest rate differentials coefficient, std is Newey-West standard errors assuming k− 1 moving
average serial correlation and p is the p-value. * and *** are 10 % as well as 1 % significance level rejection
of H0 : β = 0. N is the number of observations and R2 is the unadjusted degree of determination.
Source: Swedish Central Bank1, Norwegian Central Bank2 and own calculations.
1 http://www.riksbank.se/en/Interest-and-exchange-rates/search-interest-rates-exchange-rates/
2 http://www.norges-bank.no/en/Statistics/Interest-rates/

Using monthly data, the UIP relationships are estimated in table 4. We can see that we have none
that is statistically different from zero. Like the quarterly data estimates, from the view of SOES, the
monthly sample estimates have positive coefficients. The short-horizon estimates have a positive
slope, albeit none imply rejection of H0 : β = 0. We can see that the Newey-West standard errors
are substantial compared to the coefficients for the interest rate differentials. Every single monthly
coefficient has approximately the same value as the quarterly sample estimate. This implies that
the estimates are robust to different time frequencies, we therefore suggest that neither quarterly
nor monthly estimates are spurious due to the choice of time frequency. In addition, we can see a
low coefficient of determination (R2). All R2 are below 2 %. The specifications that explain the
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most contain SENO6 for quarterly and SEUS6 for monthly sample.

Connecting the UIP estimates to the cointegration estimates we can see why we only estimate 4/16
possible quarterly and 2/16 possible monthly specifications. As none of the long-horizon specifi-
cations are cointegrated, using any of their interest rate as a predictor for the change in the nominal
exchange rate is therefore suggested to be spurious. The specifications that are cointegrated accord-
ing to the AEG test, have a positive relationship - from SOES’s point of view - from the interest rate
differential to the change in the nominal exchange rate - although not statistically different from
zero.

7 Discussion

Having such strong assumptions, especially the risk neutrality, may not be viable when considering
which individuals are lured into the financial markets. One could easily argue that individuals who
participate in the financial markets (excluding ordinary exchanges) are risk taking. Individuals that
are risk willing may be attracted to the infinite possible gains of the foreign exchange financial
markets, while individuals that are risk averse may rather be interested in an ordinary 9 to 5 job
where they get a specific salary - thereby removing the income risk. In addition, men have been
proven to be more risk tolerant than women (Neelakantan 2010, p. 232), and since the male gender
is generally believed to be the major part of the financial markets the risk neutrality assumption
may be biased.

Further, we should consider that the model we estimate may contain specification errors. The
elemental altering from model 1 to 7 and still infer the same assumptions may cause specification
errors. Future research should therefore be devoted to finding a viable model where it is possible
to include negative interest rates where one still can infer rational expectations and risk neutrality.
The low degree of determination and accepting the null hypothesis for the specifications that are
cointegrated may be caused by the assumptions of rational expectations and risk premium serially
uncorrelated being incorrect. If the rational expectations is not in fact orthogonal to the interest
rate differential, the interest rate differential may catch this effect. In addition, if the risk premium
assumption is not viable, the interest rate differential may catch this effect as well.

Although we cannot directly compare our estimates to previous studies due to our primitive level-
level model we can investigate the stationarity and cointegration similiarities. Since our conducted
nonstationarity tests do not imply that every time serie is stationary, the estimates from OLS with
Newey-West standard errors may not be spurious due to cointegration. As the cointegration esti-
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mates in table 1 and 2 show, we can reject the null of noncointegration at the 5 % significance level
for every possible short-horizon specification using the AEG. Spurious regressions are implied for
every long-horizon interest rate differential. To some extent, this is in line with previous studies.
Chinn and Meredith (2005, pp. 24-25) estimate that five out of six 3-month horizon specifications
are cointegrated while none of the three long-horizon specifications imply cointegration. Thus, it
seems that short-horizons may give non-spurious estimates while long-horizon specifications are
spurious. This may be one of the reasons to why short- and long-horizon estimates in general have
different signs, as few above described studies explicitly test for cointegration.

As there is not any remarkable difference in unit root, cointegration and OLS estimates between
quarterly or monthly samples the interest rate problem that Chinn and Meredith (2005) battle with,
combined with our reinforcing robustness tests, is suggested not to be subject of the sample fre-
quency.

Further, the low degree of determination in essentially every currency pair regression is nothing
new. In general, Lothian (2016), Chinn and Meredith (2004, 2005 and 2012) and Hacker, Karlsson,
and Månsson (2012 and 2014) obtain low degree of determination. The cointegrated short-horizon
specifications in table 3 show at most a degree of determination of approximately 2 %. Our non-
spurious regressions therefore have a low degree of determination.

While the UIP estimates we have obtained imply that some of the interest rate differentials are
correlated to the change in the nominal exchange rate, we cannot conclude that this is a causality.
In order to avoid the post hoc ergo propter hoc fallacy, we would have to find a unidirectional
causality following (Granger 1969). However, since it is hard to separate cause and effect for
macroeconomic time series we would most likely find a feedback from interest rate differentials to
the change in the nominal exchange rates - a bidirectional causality.

8 Conclusion

We find no evidence for the uncovered interest rate parity to be an unbiased predictor of the change
in the nominal exchange rate with neither short- nor long-horizon interest rates. The short-horizon
estimates are not statistically different from zero. Nonetheless, note that the short-horizon rela-
tionships are positive from SOES’s point of view. The results indicate that the uncovered interest
rate parity condition empirically may have the correct sign when viewed from a small open econ-
omy. However, since the long-horizon specifications imply noncointegration we cannot estimate
the long-horizon relationships, since a noncointegrated model estimation may be spurious. Only
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the short-horizon estimates imply rejection of null of noncointegration. The cointegration estimates
we obtain is in line with Chinn and Meredith’s (2005) findings. Spurious regression is suggested
to be the cause for the substantial difference in the slope’s values among short- and long-horizon
specifications. The low degree of determinations we have obtained indicate that the change in the
nominal exchange rates variance is not to a large extent explained by interest rate differentials.
Thus, investors and central banks are suggested not to include this model with assumptions about
rational expectations and risk neutrality when trying to fulfill their purpose - unless they want low
accuracy.
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A Appendices of tables

A.1 Data overview

Table 5: Sample periods

∆S Interest rate differential Quarterly sample Monthly sample

SEKGBP3 SEGB3 1993q2 - 2017q1 1993m3 - 2017m3
SEKGBP6 SEGB6 1993q3 - 2017q1 1993m6 - 2017m3
SEKGBP5 SEGB5 1998q1 - 2017q1 1998m1 - 2017m3
SEKGBP10 SEGB10 2003q1 - 2017q1 2003m1 - 2013m3
SEKUSD3 SEUS3 1993q2 - 2017q1 1993m3 - 2017m3
SEKUSD6 SEUS6 1993q3 - 2017q1 1993m6 - 2017m3
SEKUSD5 SEUS5 1998q1 - 2017q1 1998m1 - 2017m3
SEKUSD10 SEUS10 2003q1 - 2017q1 2003m1 - 2013m3
SEKNOK3 SENO3 1993q2 - 2017q1 1993m3 - 2017m3
SEKNOK6 SENO6 1993q3 - 2017q1 1993m6 - 2017m3
SEKNOK5 SENO5 1998q1 - 2017q1 1998m1 - 2017m3
SEKNOK10 SENO10 2003q1 - 2017q1 2003m1 - 2013m3
SEKEUR3 SEEU3 1999q1 - 2017q1 1999m1 - 2017m3
SEKEUR6 SEEU6 1999q1 - 2017q1 1999m1 - 2017m3
SEKEUR5 SEEU5 1999q1 - 2017q1 1999m1 - 2017m3
SEKEUR10 SEEU10 2003q1 - 2017q1 2003m1 - 2017m3

∆S is the change in the nominal exchange rate.
Source: Swedish Central Bank1, Norwegian Central Bank2 and own calculations.
1 http://www.riksbank.se/en/Interest-and-exchange-rates/search-interest-rates-exchange-rates/
2 http://www.norges-bank.no/en/Statistics/Interest-rates/

20



Table 6: Abbreviations

Acronym Meaning

3-month maturity interest rates
SEGB3 Swedish - Great Britain interest rate differential
SESE3 Swedish - United States interest rate differential
SENO3 Swedish - Norway interest rate differential
SEEU3 Swedish - Euro interest rate differential
SEKGBP3 Percentage change in SEK/GBP with SEK as base
SEKUSD3 Percentage change in SEK/USD with SEK as base
SEKNOK3 Percentage change in SEK/NOK with SEK as base
SEKEUR3 Percentage change in SEK/EUR with SEK as base

6-month maturity interest rates
SEGB6 Swedish - Great Britain interest rate differential
SESE6 Swedish - United States interest rate differential
SENO6 Swedish - Norway interest rate differential
SEEU6 Swedish - Euro interest rate differential
SEKGBP6 Percentage change in SEK/GBP with SEK as base
SEKUSD6 Percentage change in SEK/USD with SEK as base
SEKNOK6 Percentage change in SEK/NOK with SEK as base
SEKEUR6 Percentage change in SEK/EUR with SEK as base

5-year maturity interest rates
SEGB5 Swedish - Great Britain interest rate differential
SESE5 Swedish - United States interest rate differential
SENO5 Swedish - Norway interest rate differential
SEEU5 Swedish - Euro interest rate differential
SEKGBP5 Percentage change in SEK/GBP with SEK as base
SEKUSD5 Percentage change in SEK/USD with SEK as base
SEKNOK5 Percentage change in SEK/NOK with SEK as base
SEKEUR5 Percentage change in SEK/EUR with SEK as base

10-year maturity interest rates
SEGB10 Swedish - Great Britain interest rate differential
SESE10 Swedish - United States interest rate differential
SENO10 Swedish - Norway interest rate differential
SEEU10 Swedish - Euro interest rate differential
SEKGBP10 Percentage change in SEK/GBP with SEK as base
SEKUSD10 Percentage change in SEK/USD with SEK as base
SEKNOK10 Percentage change in SEK/NOK with SEK as base
SEKEUR10 Percentage change in SEK/EUR with SEK as base
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Table 7: Summary statistics of quarterly data

Variable Obs Mean Std. Dev. Min Max

QUARTER 291 541 84.14868 396 686
SEKGBP3 288 .0007285 .0375456 -.1084184 .1191915
SEKGBP6 285 .0016294 .0543109 -.1648209 .1348051
SEKGBP5 231 .01775 .1621823 -.332719 .3400208
SEKGBP10 171 .0923477 .2040636 -.2667145 .4803767
SEGB3 291 -.0079738 .0161899 -.035531 .036848
SEGB6 291 -.0085608 .0157117 -.035943 .0349
SEGB5 291 -.0027711 .0093964 -.018134 .026634
SEGB10 291 -.0014791 .0085038 -.012848 .030667
SEKUSD3 288 -.000448 .0516428 -.2116001 .1155252
SEKUSD6 285 -.0007604 .0783334 -.2638387 .2229326
SEKUSD5 231 .0201842 .2211216 -.3831571 .5443363
SEKUSD10 171 .1152226 .2236823 -.2577858 .6997617
SEUS3 291 .0010703 .019694 -.031824 .064805
SEUS6 291 .0001244 .0193041 -.031649 .061021
SEUS5 291 .0025894 .0136312 -.020423 .043635
SEUS10 291 .0016564 .0133264 -.018844 .044405
SEKNOK3 288 .0006935 .0311076 -.0945506 .0798612
SEKNOK6 285 .0011639 .0435684 -.0850529 .1283444
SEKNOK5 231 .0056492 .0875885 -.1605981 .1832618
SEKNOK10 171 -.0171798 .0891088 -.1797625 .2166299
SENO3 291 -.0087093 .01612 -.04503 .038126
SENO6 291 -.0091548 .0158768 -.038805 .037917
SENO5 291 .0001909 .0129026 -.022483 .043506
SENO10 291 -.0013996 .0105928 -.01311 .036806
SEKEUR3 288 -.0002466 .0278604 -.1081608 .0947733
SEKEUR6 285 -.0007658 .0399666 -.1442179 .1318189
SEKEUR5 231 -.0023294 .0805463 -.1736273 .2599005
SEKEUR10 171 -.0297709 .067648 -.1992139 .1164688
SEEU3 219 -.0003946 .0060179 -.013856 .0097
SEEU6 219 -.001062 .0059984 -.01707 .009954
SEEU5 219 .0035585 .0032679 -.004421 .010691
SEEU10 219 .0020514 .0025863 -.004123 .006724

The majority of the data is obtained from the Swedish Central Bank1 with the original source being Thomson
Reuters. NOSE5 is obtained from Norwegian Central Bank.2 The change in the nominal exchange rates are
calculated from the nominal exchange rates. The interest rate differentials are calculated from the same
sources as the nominal exchange rates.
1 http://www.riksbank.se/en/Interest-and-exchange-rates/search-interest-rates-exchange-rates/
2 http://www.norges-bank.no/en/Statistics/Interest-rates/
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Table 8: Summary statistics of monthly data

Variable Obs Mean Std. Dev. Min Max

QUARTER 97 180 28.14546 132 228
SEKGBP3 96 .0005309 .0314248 -.0922291 .0818924
SEKGBP6 95 .001479 .0515662 -.141172 .1150876
SEKGBP5 77 .017588 .1620441 -.320704 .3238335
SEKGBP10 57 .0921163 .2042731 -.2500574 .4559557
SEGB3 97 -.0076995 .0161068 -.033243 .032855
SEGB6 97 -.0082752 .015622 -.032902 .032708
SEGB5 97 -.0027744 .009343 -.017432 .0251
SEGB10 97 -.0014817 .0084757 -.012511 .027451
SEKUSD3 96 -.0007272 .0452884 -.1884239 .0853495
SEKUSD6 95 -.0010243 .0747301 -.2500446 .1513412
SEKUSD5 77 .0198591 .2203502 -.3720741 .4908355
SEKUSD10 57 .1149226 .2228046 -.2155939 .6656767
SEUS3 97 .0013288 .0196408 -.030333 .063778
SEUS6 97 .0003985 .0192764 -.030433 .060186
SEUS5 97 .0025874 .0135876 -.019437 .041156
SEUS10 97 .0016571 .0133094 -.01777 .043263
SEKNOK3 96 .000599 .0272377 -.0677963 .0690739
SEKNOK6 95 .0010568 .0406643 -.078613 .096573
SEKNOK5 77 .0055238 .0865355 -.1578748 .1591213
SEKNOK10 57 -.0173547 .0883443 -.1715329 .2063705
SENO3 97 -.0084331 .0160687 -.039445 .037007
SENO6 97 -.0088695 .0158217 -.035037 .037222
SENO5 97 -.0021762 .0112309 -.0181054 .0346008
SENO10 97 -.0014027 .010589 -.01248 .033289
SEKEUR3 96 -.0003166 .0248512 -.0714572 .0826358
SEKEUR6 95 -.0008416 .0379276 -.1344444 .1139745
SEKEUR5 77 -.0023652 .0798513 -.1607229 .2356946
SEKEUR10 57 -.0297802 .0670643 -.179847 .0934195
SEEU3 73 -.0001492 .0058634 -.012988 .009411
SEEU6 73 -.0007963 .005891 -.015135 .009778
SEEU5 73 .0035545 .0031964 -.002099 .010414
SEEU10 73 .0020501 .0025503 -.00316 .006065

The majority of the data is obtained from the Swedish Central Bank1 with the original source being Thomson
Reuters. NOSE5 is obtained from Norwegian Central Bank.2 The change in the nominal exchange rates are
calculated from the nominal exchange rates. The interest rate differentials are calculated from the same
sources as the nominal exchange rates.
1 http://www.riksbank.se/en/Interest-and-exchange-rates/search-interest-rates-exchange-rates/
2 http://www.norges-bank.no/en/Statistics/Interest-rates/
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A.2 Unit root estimates

Table 9: Quarterly sample

Augmented Dickey Fuller Phillips-Perron
Variable L S 5 % I(d) S 5 % I(d)

SEKGBP3 1 -5.272** -2.895 I(0) -6.796** -2.894 I(0)
SEKGBP6 4 -3.643** -2.898 I(0) -4.478** -2.895 I(0)
SEKGBP5 3 -1.640 -2.912 I(1) -1.539 -2.909 I(1)
SEKGBP10 2 -2.168 -2.895 I(1) -1.415 -2.925 I(1)
SEKUSD3 2 -5.662** -2.896 I(0) -6.391** -2.894 I(0)
SEKUSD6 6 -3.282** -2.900 I(0) -4.579** -2.895 I(0)
SEKUSD5 3 -1.668 -2.912 I(1) -1.646 -2.909 I(1)
SEKUSD10 2 -1.462 -2.927 I(1) -1.505 -2.925 I(1)
SEKNOK3 0 -8.705** -2.894 I(0) -8.681** -2.894 I(0)
SEKNOK6 8 -3.867** -2.901 I(0) -5.375** -2.895 I(0)
SEKNOK5 2 -2.107 -2.911 I(1) -2.147 -2.909 I(1)
SEKNOK10 2 -1.773 -2.927 I(1) -2.006 -2.925 I(1)
SEKEUR3 1 -6.538** -2.895 I(0) -8.056** -2.894 I(0)
SEKEUR6 4 -4.329** -2.898 I(0) -5.088** -2.895 I(0)
SEKEUR5 2 -2.651 -2.911 I(1) -2.445 -2.909 I(1)
SEKEUR10 1 -1.892 -2.926 I(1) -1.974 -2.925 I(1)
SEGB3 4 -2.797 -2.896 I(1) -2.639 -2.893 I(1)
SEGB6 4 -2.847 -2.896 I(1) -2.750 -2.893 I(1)
SEGB5 4 -2.486 -2.896 I(1) -3.034** -2.893 I(0)
SEGB10 2 -2.168 -2.895 I(1) -2.682 -2.893 I(1)
SEUS3 6 -3.120** -2.898 I(0) -3.215** -2.893 I(0)
SEUS6 9 -4.256** -2.900 I(0) -3.147** -2.893 I(0)
SEUS5 9 -3.616** -2.900 I(0) -2.477 -2.893 I(1)
SEUS10 4 -1.370 -2.896 I(1) -2.332 -2.893 I(1)
SENO3 11 -5.519** -2.902 I(0) -2.065 -2.893 I(1)
SENO6 11 -5.521** -2.902 I(0) -2.000 -2.893 I(1)
SENO5 9 -4.698** -2.900 I(0) -1.657 -2.893 I(1)
SENO10 11 -5.098** -2.902 I(0) -1.465 -2.893 I(1)
SEEU3 2 -2.394 -2.914 I(1) -2.144 -2.912 I(1)
SEEU6 2 -2.488 -2.914 I(1) -2.165 -2.912 I(1)
SEEU5 5 -2.383 -2.916 I(1) -2.558 -2.912 I(1)
SEEU10 8 -1.503 -2.919 I(1) -2.427 -2.912 I(1)

** 5 % significance level rejection of H0 : Nonstationarity. L= Lag length is selected according to minimum
AIC with a maximum lag length by Schwert (2002). S is the obtained statistic, 5 % is the 5 % critical value
and I(d) is the degree of integration. The ADF and PP 5 % critical values are from Fuller (2009).
Source: Swedish Central Bank1, Norwegian Central Bank2 and own calculations.
1 http://www.riksbank.se/en/Interest-and-exchange-rates/search-interest-rates-exchange-rates/
2 http://www.norges-bank.no/en/Statistics/Interest-rates/
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Table 10: Monthly sample

Augmented Dickey Fuller Phillips-Perron
Variable L S 5 % I(d) S 5 % I(d)

SEKGBP3 2 -9.462** -2.879 I(0) -14.845** -2.878 I(0)
SEKGBP6 10 -4.556** -2.879 I(0) -8.947** -2.878 I(0)
SEKGBP5 8 -4.098** -2.880 I(0) -2.258 -2.879 I(1)
SEKGBP10 1 -1.746 -2.880 I(1) -1.707 -2.880 I(1)
SEKUSD3 4 -6.202** -2.879 I(0) -11.994** -2.878 I(0)
SEKUSD6 9 -5.502** -2.879 I(0) -8.150** -2.878 I(0)
SEKUSD5 5 -3.229** -2.879 I(0) -2.567 -2.879 I(1)
SEKUSD10 5 -1.850 -2.880 I(1) -1.555 -2.880 I(1)
SEKNOK3 4 -8.430** -2.879 I(0) -13.466** -2.878 I(0)
SEKNOK6 10 -4.932** -2.879 I(0) -8.640** -2.878 I(0)
SEKNOK5 11 -4.984** -2.880 I(0) -3.347** -2.879 I(0)
SEKNOK10 8 -2.727 -2.881 I(1) -2.793 -2.880 I(1)
SEKEUR3 4 -7.693** -2.879 I(0) -13.696** -2.878 I(0)
SEKEUR6 10 -4.390** -2.879 I(0) -8.495** -2.878 I(0)
SEKEUR5 8 -4.223** -2.880 I(0) -2.930** -2.879 I(0)
SEKEUR10 5 -2.473 -2.880 I(1) -2.303 -2.880 I(1)
SEGB3 6 -2.289 -2.879 I(1) -2.333 -2.878 I(1)
SEGB6 4 -2.313 -2.879 I(1) -2.458 -2.878 I(1)
SEGB5 2 -2.840 -2.878 I(1) -2.994** -2.878 I(0)
SEGB10 11 -2.540 -2.879 I(1) -2.662 -2.878 I(1)
SEUS3 6 -3.312** -2.879 I(0) -3.122 -2.878 I(0)
SEUS6 8 -2.889** -2.879 I(0) -3.046** -2.878 I(0)
SEUS5 10 -2.106 -2.879 I(1) -2.440 -2.878 I(1)
SEUS10 2 -2.301 -2.878 I(1) -2.322 -2.878 I(1)
SENO3 4 -2.761 -2.879 I(1) -2.075 -2.878 I(1)
SENO6 8 -2.261 -2.879 I(1) -1.973 -2.878 I(1)
SENO5 4 -2.070 -2.879 I(1) -1.726 -2.878 I(1)
SENO10 9 -2.009 -2.879 I(1) -1.420 -2.878 I(1)
SEEU3 3 -2.038 -2.882 I(1) -2.034 -2.882 I(1)
SEEU6 3 -2.247 -2.882 I(1) -2.067 -2.882 I(1)
SEEU5 7 -3.344** -2.883 I(0) -2.567 -2.882 I(1)
SEEU10 3 -2.746 -2.882 I(1) -2.541 -2.882 I(1)

** 5 % significance level rejection of H0 : Nonstationarity. L= Lag length is selected according to minimum
AIC with a maximum lag length by Schwert (2002). S is the obtained statistic, 5 % is the 5 % critical value
and I(d) is the degree of integration. The ADF and PP 5 % critical values are from Fuller (2009).
Source: Swedish Central Bank1, Norwegian Central Bank2 and own calculations.
1 http://www.riksbank.se/en/Interest-and-exchange-rates/search-interest-rates-exchange-rates/
2 http://www.norges-bank.no/en/Statistics/Interest-rates/
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B Appendices of figures

B.1 Change in nominal exchange rates

Figure 2: Quarterly sample

(a) SEK/GBP (b) SEK/USD

(c) SEK/NOK (d) SEK/EUR

Source: Swedish Central Bank1, Norwegian Central Bank2 and own calculations.

1 http://www.riksbank.se/en/Interest-and-exchange-rates/search-interest-rates-exchange-rates/

2 http://www.norges-bank.no/en/Statistics/Interest-rates/
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B.2 Interest rate differentials

Figure 3: Quarterly sample

(a) Swedish - Great Britain interest rates (b) Swedish - United States interest rates

(c) Swedish - Norwegian interest rates (d) Swedish - Euro interest rates

Source: Swedish Central Bank1, Norwegian Central Bank2 and own calculations.

1 http://www.riksbank.se/en/Interest-and-exchange-rates/search-interest-rates-exchange-rates/

2 http://www.norges-bank.no/en/Statistics/Interest-rates/
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C Appendices of equations

C.1 Schwert’s maximum lag

Schwert’s maximum lag is defined as

kmax = f loor

[
12∗

(
T +1
100

)0.25
]

(9)

where kmax is the maximum lag length and T is the number of observations (Schwert 2002).
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