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ABSTRACT
ANAN ZHUANG. The forward premium puzzle revisited. (Under the direction of
DR. LLOYD BLENMAN)

The forward premium puzzle in currency markets is the standard empirical finding
that the expected changes in currency exchange rates and interest rate differential
are negatively correlated, implying a violation of uncovered interest rate parity in
the data. This dissertation solves the forward premium puzzle by introducing a new
generalized risk factor that consistently changes the negative slope to positive across
11 countries. In this dissertation, I conclude that, the forward premium puzzle is
likely to be caused by large but infrequent shocks to the exchange spot rates. The
shocks could be the market participants inability of forecasting the exchange rate
movement given short-term information. Over the long run, the market participants
are more likely to learn and make accurate forecasting which cause a less violation of
the UIP at the long horizon. The second explanation is the carry trade holding risk.
Over the long run, the carry trade unwinding happens which reduce the violation of
the UIP. Finally, the empirical evidence shows that conventional theories of risk do

not explain the forward premium puzzle.
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CHAPTER 1: INTRODUCTION

According to the hypothesis of uncovered interest rate parity (UIP), expected
changes in the exchange rate between any currency pair should be positively related
to the changes in the interest rates across the country currency pairs. In particular,
the IRP hypothesis also implies that in the regression of exchange rate changes on
the interest rate differentials, the slope coefficient should be one. *

The forward premium puzzle, which is first famously defined in Fama (1984), reveals
an empirical negative relationship between exchange rate changes and interest rate
differentials for each of nine major currencies. This seminal paper is the first to
conclusively explain the meaning of the negative slope and decompose a time varying
risk premium from the forward exchange rates. The negative slope is due to the fact
that the risk premium has large variance and is negatively correlated to the future
exchange rate.? However, the author fails to provide a solution to the puzzle.

Among the previous attempts to solve the puzzle, the explanations fall into two

main categories: (a) the foreign exchange risk premium which is perhaps time-varying

!The forward premium puzzle is linked with IRP theory which suggests that, in any country’s
currency pair, the country with the higher interest rate should see its currency depreciate in the
future spot market. If the forward rate equals the expected future spot rate, then ex-ante the two
hypotheses are equivalent.

2Fama (1984) splits the forward rate, a purely deterministic rate in his setting, into an expected
future spot rate and a risk premium. There are variations in both the risk premium and the expected
depreciation of the spot rate components. However, this was a purely mechanical decomposition and
there are multiple other potential ways of addressing the premiums in the forward market. Based on
his conjecture of market efficiency and trader rationality, he attributes most of the variation in the
forward currency rates to variation in the risk premium component without specifying what causes
these risks. Most of the variations in forward currency rates are from the risk premium component.
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and (b) investor’s forecast error. The risk premium explanation assumes that investors
in the foreign exchange market are rational and risk-averse. The risk premium is a
compensation to investors for holding a volatile foreign asset. Thus, the interest rate
differential across countries not only reflects the future exchange rate depreciation
as shown in the UIP hypothesis, but also contains a risk premium as a hedge which
causes a violation of the UIP hypothesis. As a result, the change of interest rate or
the interest rate differential across country pairs is not an unbiased forecast of the
expected exchange rate depreciation. However, a wide variety of economic models on
risk premium fail to provide empirical evidence to correct the negative slope sign.?
An alternative class of explanation of the forward premium puzzle is the forecast
error. Forecast error is defined as the difference between the exchange rate forecast
and the exchange rate realization. Many papers in the literature argue that the foreign
exchange market is a decentralized market in which market makers and traders play a
central role.* Market traders are not always rational which in turn introduce forecast
error in the forward premium. Therefore, the forward premium puzzle may possibly
be, at times, a deviation from rational expectations in foreign exchange markets.?
These two explanations are not mutually exclusive.® Frankel and Chinn (1993)
and Cavaglia et al. (1994) find evidence of both effects from survey data which
helps to decompose the forward premium bias into a forecast error component and

a risk premium component. But the use of survey data brings measurement and

3See Mark (1988), Backus et al. (1993), Hodrick (1989), Bansal et al.(1995), etc.

4See Lyons (2001), Sarno and Taylor (2001).

SForecast errors can arise from both trader irrationality as well as from rational behavior on their
part. So my approach subsumes that of Fama (1984).

6See Lewis (1995).
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other errors, such as survey design bias, into play, which is criticized in many papers.
Thus, the fact that the previous literature on one class of explanation fail to generate
consistent empirical correction results is likely due to the existence of the other factor
from time to time.

In this dissertation, I propose a new generalized solution that encompasses both
factors, risk premium in the market and forecast errors caused by traders who may be
irrational or rational. In my setting, the generalized risk premium factor enters the
payoff function multiplicatively rather than through an additive scale factor’. The
scale factor is decomposable and set in the dissertation to scale the payoffs across both
currency pair. The scale factor varies over time and across countries. This permits
the model to incorporate many different factors into the payoff function as long as
the market participants well realize the uncertainty and ask for a premium in the
spot exchange rates. For example, even though interest rates are deterministic, there
are still risks embedded in the payment, such as implicit liquidity risk, default risk,
delivery risk and expected errors on any contract. All the risks are assumed to be
observed and are already estimated by the market participants to scale the payout.®
After the arrangement, the generalized factor comprises the standard differential of
log (interest rates), log exchange rate differentials over time, local volatilities of the

exchange rate and a term for all other embedded risks, which may include default

"The expected payoff of investing one dollar is equal to the return on the contract multiplied by
a scale factor.

8The recent literature shows an alternative way to define risk factors. Risk factors can be derived
directly from historical currency returns. In stock returns literature, like Fama and French (1993),
risk factors can be defined from particular investment strategies or from stock returns characteristics.
Lustig et al. (2009) first construct risk factors using excess exchange rate return. Other factors
include global currency volatility factor derived by Menkhoff et al. (2012) and skewness factor by
Rafferty (2010). All the factors above are from historical exchange rate returns.



and delivery risks.
This dissertation contributes to the literature by providing empirical evidence that
the generalized factor consistently corrects negative signs of the slopes to positive

9 The generalized

for both monthly and daily prices in the empirical regressions.
risk premium factor has considerable economic significance. It shows the possibility
of using the historical factor model to solve the puzzle. The risk premium is now
measurable and can be extracted from the model. However the coefficients are not
significant for the long run. It is hard to find a risk premium or forecast error that can
persistently cause the deviation from time to time. For example, transaction costs are
expected to fall monotonically over time. Expectation errors are also corrected after
a learning process. Other risk components may vary over time in different directions
and the effects may be canceled out.

In the dissertation, I assume that the market participants make rational decisions
on the risk premiums based on previous historical interest rates and spot rates. How-
ever, it is hard to believe that the market participants can make quick adjustment
based on short term information. After comparing the short-term and long-term in-
formation model, I conclude that UIP is less violated in the long run and the investors
make more accurately decisions with a long lag. In the short run, the models present
evidence of incomplete and improper adjustment of exchange rate movements. Thus,

my empirical finding supports the peso problem explanation which states that UIP

is caused by market participant inability to forecast the spot rate movement.

9For the monthly regression, I use the interest rate and exchange rate of the last trading day of a
month as proxies for the monthly exchange rate and interest rate. Then I can generate a time series
of monthly returns. I regress monthly exchange rate changes on interest rate differentials.
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Infrequent carry trade unwinding is another explanation for better long-run re-
sults. One type of risks that may not be fully captured by the generalized factor
using historical returns is an unexpected change in the exchange market. However,
it is reasonable to assume a change of currency policy does not count as an unex-
pected change under certain conditions.!® In the dissertation, I extend my study to
understand whether the generalized risk factor can explain some circumstances under
which risks that are hard to be captured by historical returns, like risk from the unex-

1.1' Carry trade pays off on average, but at times produces

pected carry trade reversa
big losses.!? Speculators may trade in random order and when liquidity is tight or a
constraint is reached, a sudden unwinding of the carry trade might happen. Investors
are well aware of the risk but the size and timing of a carry trade reversal are outside
the realm of investors’ expectation.

In the dissertation, I also investigate whether the model could capture or even
predict the carry trade unwinding. Due to the liquidity constraints, carry trade re-
versal is more likely to present during the crisis. The model reveals correct signs
that match the empirical facts. The coefficients turn back to negative and significant

for funding currencies, like Japanese Yen and Swiss Franc, during the financial cri-

sis, which indicates the significant change of carry trade holding. The two holding

0Mitchell et al. (2007) argues that exchange market has slow moving capital to currency policy.
Any risk triggered from a sudden currency adjustment could be well captured by my generalized
factor.

" Carry trade is a strategy in which investors borrows a certain currency with a relatively low
interest rate and uses the funds to purchase another currency yielding a higher interest rate. Carry
trader attempts to benefit from the appreciation of high interest rate currency, the forward rate
puzzle. A reversal is the sudden selling pressure of high interest currency and the appreciation of
low interest rate currency.

12Abreu and Brunnermeier (2003) find that there is always a crash after holding carry trade
position. Plantin and Shin (2007) show carry trades are not always stable in a dynamic global
environment.
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currencies, Australia and Canadian dollar, all have positive coefficients, which show
the depreciation of the currencies during the crisis. IMF documents Australian dollar
is the biggest profit currency among overall 150 currencies and Australia economy
and financial market are relatively healthy. The deprecation is largely due to the
unwinding which is captured well by the model. Meanwhile, the short-term model
shows evidence of the prediction ability. The coefficients of the funding currencies
change signs right before the crisis starts.

Sudden order flow and unexpected unwinding may cause price fluctuation and over
or under reaction to the uncertainty. In this article, I use high minus low spread as
a proxy for disagreement between investors. The regression results show significance
of high low spread coefficients during the financial crisis, indicating the out of control
uncertainty which is not reflected in historical returns. However, the coefficient sign
is mixed. Over and under reaction may cause different trading directions 3.

Bid and ask spread measures conventional risk, like liquidity risk and default risk.
In Burnside et al. (2009), bid and ask spread has more meaning to account for
forward premium puzzle. The spread is created by adverse selection problems between

14

participants, not just a risk premium."* My results imply that the bid ask spread

BDuring the sudden unwind, different judgement may affect trading directions. For example,
when the price hit a low level, some investors believe that it is the bottom and start to buy back
the decreasing currency. However, this may be wrong and in this way investors under-react to the
crisis. While for the pessimistic investors, they may sell the decreasing currency even the price hit
the real bottom which causes over-reaction selling.

“Burnside et al. (2009) assume there are informed and uninformed risk neutral traders in the
market with market maker. Informed traders have more information than market maker, and the
presence of informed investors creates an adverse-selection problem for market maker. When a
currency is about to depreciate based on the public information and if the market maker receives
a large purchase order, he will quote a high forward ask price because the purchase order is highly
likely from informed traders. Forward premiums in ask price and bid ask spread are high in this
situation. Consequently, a negative relationship is built that defines the forward premium puzzle.
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is not significant as an explanatory variable. First of all, it could be because the
generalized factor already captures conventional risk in the historical prices. Second,
it further proves that conventional risk premiums cannot explain the puzzle. '* Third,
according to Burnside et al. (2009), active trading size is not large in the foreign
exchange market. So the adverse selection problem is not sufficient to generate a
large and persistent effect and to create forward premium puzzle. ¢

One more contribution of the dissertation is that the generalized solution is mea-
surable and simple enough to provide an efficient way to check and capture many
stylized facts. For example, I find a significant difference between emerging and de-
veloped countries from sample statistics and slope sign, which matches Bansal (1997).
There is no restrictive assumption for the generalized factor. Fama (1984), Bansal
(1997,2000), and Clarida et al. (2009) are now simply special cases of my model.

The solution is general enough to permit regime difference.!"In this dissertation,
I approach regime test on interest rate differential,'®, outlying observations on both

interest rate differential and the generalized factor!?.

There is no obvious regime
difference after adding the generalized factor to the regression model. Historical

prices already show how the regime difference can arise and affect the behavior of

trading. The presence of general solution will correct and leave the sign of slope

5Lustig et al. (2011), Menkhoff et al. (2011) and Burnside (2011) show that traditional risk
premiums have difficulty in explaining the profitability of the carry trade and instead construct
empirical risk factors from the historical returns.

6Bacchetta and Wincoop (2007,2010) also confirm the infrequent trading in foreign exchange
market. They posit that only some small hedge fund managers actively manage foreign currency
holdings.

I"Different conditions affect the behavior of states and affect the results. Regime test allows us to
check whether the forward premium puzzle is attributed to the effect of some special conditions.

18This is a replication of Bansal (1997).

19This is an approach applied first by Bilson (1981) in forward premium puzzle.



unaffected by the regime difference.

The rest of the dissertation is organized as follows. Chapter two provides a brief
literature review on forward premium puzzle. Chapter three sets up the model and
provides an empirical application. Chapter four introduces data and descriptive
statistics. Chapter 5 is the empirical analysis. Chapter six shows the regime test

and the last Chapter seven is the conclusion.



CHAPTER 2: LITERATURE REVIEW

The uncovered interest rate parity (UIP) is one of the three financial relations 2°

that are wildly used in the fields of international finance and macroeconomics in both
theoretical framework and practical analysis. The UIP hypothesis implies that change
in the exchange rate should be positively related to interest rate differential and the
coefficient should be one. However, in the empirical tests, high interest rate currencies
always appreciate rather than depreciate as UIP suggests or do not depreciate as much
as is implied by the theoretical relation. This empirical puzzle, known in the other
name as the forward premium puzzle, and the stylized facts related to the puzzle are

well documented in the literature.

2.1  Some Empirical Anomalies and Explanations
2.1.1  The Fama Result

Fama (1984) splits the forward exchange rate (F}) into two components, an ex-
pected future spot rate, F(S;;1) and a risk premium. He uses a simple regression
test:

Siy1 — St = a+ B(F, — S¢) + €41 (1)

The purpose of this regression is to show whether the current forward-spot differential,

F; — S;, has a prediction power to explain the movement in the spot rate, Sy — S;.

29The other two parity relationships in international finance literature are purchasing power parity
(PPP) and real interest rate equality (RIE).



10

In other words, if the forward rate is a perfect estimation of the future spot rate, we
should observe a positive relationship. However, the coefficient is not close to one
and even negative for 122 observations covering the period from August 31, 1973 to
December 10, 1982, which means the future spot rate moves oppositely as is stated
in the theory. To explain significant negative coefficient, Fama (1984) tests sampling
error and uses Zellner’s (1962) SUR approach but fails to solve the negative coefficient
puzzle. Fama (1984) also tests sub-periods difference because the exchange rate is
not well understood by market participants until late 1970’s. However none of these
results provide reasonable explanations. The negative coefficients are significant and
robust for all nine tested countries. Then Fama (1984) leaves a puzzle to international

finance literature.
2.1.2  Other Empirical Evidence

Before Fama (1984), Bilson (1981) first introduces a regime test on developed
economies to check whether the puzzle is attributed to extreme observations . He
tests the model by dividing exchange rate changes into two groups, one group with
observations less than ten per cent in absolute value and another group greater than
ten per cent in absolute value. He finds that the forward premium puzzle does not
exist for small exchange rate changes. However, large exchange rate changes are
negatively related to the interest rate differential and the coefficients are greater than
unity. Later empirical works, like Froot (1990) and McCallum (1994), confirm that
the negative slope is robust and slope parameter in the model has large magnitude

which is significantly different from one. Froot (1990) documents the average value
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of the coefficient over 75 published estimates as -0.88. McCallum (1994) shows an
average value for the coefficient of —4. Besides those mentioned above, other well-
known literature that document the forward premium puzzle include Hodrick (1987),
Bekaert and Hodrick (1993), Bekaert (1996), Dumas and Solnik (1995), Engel (1996),
Flood and Rose (1996), Bansal (1997), Bakshi and Naka (1997), Backus, Foresi, and

Telmer (2001), Chinn and Meredith (2005), Brennan and Xia (2005) and etc.
2.1.3  Potential Explanations

The explanations fall into two categories, time-varying risk premium and forecast
errors. Each track contains quite different assumptions and explanations. Devia-
tions from UIP can arise from two sources: differences between actual and expected

exchange rates and differences in the riskiness of the two assets.

Ey(Sijivrr) — Sijit = Rjpyr — Riger (2)

Ey(Sijirr) — fiji + fije — Sije = Rjter — Rigsr (3)

Risk premium is defined as E;(S;;¢+1)— fij+ and forecast error is expressed as S;; 4417 —
Ei(Sijirr). If we combine the risk premium and forecast error terms, we have the

excess return:

Et(Sij,t—i-T) - fij,t + Sij,t+T - Et(Sij,t-i—T) = Sij,t+T - fij,t (4)

In Fama (1984), the expectations of future exchange rate are rational and the excess
return above is entirely due to the risk premium. Thus, the variance of the risk

premium should exceed the variance of the markets expectations of exchange rate
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changes. In the other situation, if the risk premium is constant, then excess return is
caused only by the forecast error. Then the variation of the excess return arises from
the forecast error that is correlated with lagged information.

First of all, the predicted movement in the spot exchange rate could come from an
equilibrium process. One possible reason that causes the puzzle is an omitted time-
varying risk factor which is negatively correlated with the expected change in the
exchange rate. The risk premium could be positive or negative. It is the compensation
for domestic investors holding foreign risky assets and converting the return back into
local currency in the future. Second, forecast errors may cause the excess returns from
time to time. Under the assumption of rational investors, the exchange rate forecast
error should be random. However, there are conditions that the exchange rate forecast
error will be systematic over time. For example, in the sudden shift of monetary
policy, when we have many irrational investors in the market, they may continually
anticipate the wrong direction or the wrong return distribution. Systematic forecast
error may also be caused from the difficulties in measuring expectations of the excess
return. Meanwhile, the two explanations are not mutually exclusive and both of them
can explain some aspects of the puzzle.

In the next part, I will briefly explain two risk premium models, static (partial)
CAPM and general CAPM. I will introduce the basic idea of partial and general

CAPM models and include major papers.
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2.2 The Foreign Exchange Risk Premium
2.2.1  The Risk Premium in the Partial Equilibrium CAPM

In the partial equilibrium CAPM model, we always assume two representative
agents in two countries, local and foreign countries. The representative agents can
hold one home asset and one foreign asset in their portfolios. The investor is assumed
to maximize the wealth utility function by choosing the optimal weight on home
asset. The first order condition is the basic CAPM relationship. This type of model
involves exchange rates, interest rates, and inflation rates as exogenous. The first
order condition depends on the variability of the exchange rates and the covariance
between exchange rate changes and inflation. Due to the Jensen’s inequality term,
even there is no risk premium and forecast error, the excess return is not zero and it
is equal to the covariance between the exchange rate and inflation. However, in the
empirical tests, the covariance between the exchange rate and inflation is near zero.
So the Jensen’s inequality term is not attributed a lot to the excess return. Engel
(1984) and Cumby (1988) have shown that the nominal term and real term of the
excess returns do not explain the puzzle.

There is a lot of literature on the static CAPM model. For example, Hansen and
Hodrick (1983) develop three linear econometric models of the risk premiums. In
economic models, the risk premium is time varying and is determined by aggregate
consumption and inflation risk across countries. In their paper, the static CAPM
model states that there are representative agents in two countries holding a variety

of domestic and foreign assets with a utility function to maximize their returns under
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exchange rate risk. Static CAPM literature include Frankel (1982, 1983), Frankel and
Engel (1984), Engel and Rodrigues (1989), Branson et al. (1977,1979), Dooley and
Isard (1979, 1983) and Lewis (1988a).

However, the partial equilibrium models fail to explain the forward premium puz-
zle. Empirically, asset positions, the conditional variance and covariance terms from
the model cannot generate a high degree of variability that is shown in the risk
premium. For example, Lewis (1988) shows that the standard deviation of wealth
changes measured by the historical data of outside bonds is about 1% to 3%. Basi-
cally, the excess returns change sign more frequently, and the risk premiums should

also exhibit sufficient variation to explain the variability in the excess return.
2.2.2  The Risk Premium in the General Equilibrium CAPM

In a more general setting, the investors in the market can maximize their utility
functions by choosing consumption of any asset. According to the law of one price,
the relative price of any asset can be expressed by the nominal exchange rate, which is
the marginal rate of substitution in utility between holdings of domestic and foreign
money positions. With the above definition and the covered interest parity, the
general CAPM model can be solved for the risk premium.

Backus et al. (1993), and Hodrick (1989) propose a general CAPM model in which
the forward risk premium is time varying and is determined by aggregate consump-
tion and inflation risks across countries. Yaron (1996) incorporates participation
constraints and nominal price rigidities to the general equilibrium model and sug-

gests these improvements may potentially solve the puzzle. Bekaert (1996) builds a



15

complex general CAPM model by introducing a more realistic decision interval for
agents. Simulations in the paper show the time aggregation effect can generate more
volatile risk premium than traditional general CAPM model.

Empirically, Mark (1985) first tests the general CAPM model using a constant
relative risk aversion utility and finds the relative risk aversion parameter cannot be
estimated precisely due to the over-identifying restrictions of the model. More general
tests for the general CAPM model are done by relaxing the assumption of particular
utility functions, like the latent variable models and Hansen-Jaganathan bounds.

For the latent variable model, Hansen and Hodrick (1983) construct constant ratios
of covariance by assuming that the conditional covariance between the excess return
on asset over the risk free rate and the marginal rate of substitution in consumption
move in proportion to each other according to the ratios of the conditional covariance.
Their empirical test works only for low frequency data, which is also shown in Lewis
(1991). Other empirical tests on the latent variable model include Cumby (1988,
1990), Bekaert and Hodrick (1992). However, as argued in Lewis (1995), although
this type of model shows some factors are helpful to explain the excess returns, it
is too general to draw any implication since any factor works as long as there is a
proportional relationship between returns over time. The Hansen-Jaganathan bounds
model provide a lower bound on the volatility of the marginal rate of substitution
in consumption but this type of model also fails in the empirical tests, as shown in
Bekaert (1994).

Overall, empirical evidence suggests that both static and general CAPM models fail

to explain the forward premium puzzle. The main problem is that the risk premium
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suggested in static and general CAPM model does not match the high variability of
exchange rates. Asshown in Fama (1984), a negative coefficient indicates the variance
of the risk premium must be greater than the variance of expected depreciation. In
the static CAPM, bond position changes and conditional variances fail to exhibit
large variance. In the general CAPM model, the consumption also fails to provide
higher variability that matches the excess returns.

Later work by Engle (1996) concludes that the models of risk premium do not ex-
plain the negative relation between the future exchange rate differentials and forward
premium even when nonstandard utility functions are applied. Verdelhan (2010) de-
signs a two-country model in which agents are fully rational and characterized by
slow-moving external habit preferences, a nonstandard utility function. He uses sim-
ulations to show a time-varying exchange risk caused by slow-moving preferences can
solve the puzzle.

The implication problem of the risk premium promotes the argument that the
risk premium alone cannot fully explain the puzzle. The puzzle may be caused by
the systematic forecast errors. The systematic forecast errors may come from two
resources: irrational traders in the market and statistical problem with measuring

expectations. In the next section, I discuss each of the two explanations.
2.3 The Forecast Error
2.3.1  Inefficient Market and Irrational investors

In Fama (1984), under the rational expectations, the markets forecast error is

constant and is not correlated with the forward premium. Then the variation of excess
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return is completely caused by the time-varying risk premium. If the risk premium
is constant, then Fama (1984) model can derive a negative correlation between the
forecast error and the forward premium. Froot and Frankel (1989) decompose the
risk premium and the forecast error components using survey data, and document
a negative relationship between the forecast error and the forward premium, which
shows that the forecast error exists and is an important component in explaining the
excess return.

Theoretically, the literature argues that foreign exchange market is not an idealized
and efficient market and investors in the market are not rational, which may explain
why forecast errors are correlated with the lagged forward premium. Frankel and
Froot (1987) find the expected exchange rate is significantly different from the realized
exchange rate and is dependent on the lagged past exchange rate.

Lyons (2001) and Sarno and Taylor (2001) find that the exchange market is a
decentralized, over-the-counter market. There are some irrational investors in the
market, and these investors can even get higher returns than rational counterparts.
Frankel and Froot (1988) show that irrational investors behavior can explain expec-
tation errors in the survey data. Gourinchas and Tornell (2004) assume there is a
distortion in investors’ beliefs and this mistake will cause an under-reaction of nomi-
nal exchange rate to news. Burnside et al. (2011) explain the forward premium puzzle
based upon investor overconfidence. Overconfident investors think their information
signal is more precise and overreact to the signal. When the overreaction in the spot

rate is reversed, forward premium rise will cause a negative relationship.
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2.3.2  Rational Systematic Forecast Errors

The forecast errors in the international market can be systematic and caused by
learning behavior, learning past information and learning to expect future distribu-
tion. The methodology assumes that the old information about the market is updated
based on a rational learning process. When the investor is not sure about the future
exchange rate distribution or any other shifts, he will use historical information and
give it a probability weight. The model can show a negative correlation between the
forecast error and the forward premium if the investors give a large probability on
the historical information. For example, if the investors expected a weaker domestic
currency from the historical regime, the expectation that is dependent on the past
regime will reflect the expected change in the exchange rate, which is that the ex-
change rate should depreciate. Thus, if the new regime is not the case, the investors
will be surprised at the appreciation of the domestic currency. This generates a neg-
ative covariance between the forecast error and the forward premium. Learning past
information cannot explain the forward premium puzzle completely. Lewis (1989b)
concludes that learning explains half of the variations in the excess return.

Learning process should also incorporate the information in the future. The antici-
pation about future shift in the economy is defined as a peso problem in the literature.
Rogoff (1980) believes that the forward premium puzzle is caused by the anticipation
of a devaluation in the peso. However, peso problem alone cannot explain the forward
premium puzzle.

Other recent literature that is related to investors behavior: Bacchetta and Win-
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coop (2007,2010) explain the puzzle by infrequent portfolio trading. Their idea is
motivated by the fact that only some small hedge fund managers actively manage
foreign currency holdings. Burnside et al. (2009) argues that informed traders have
more information than market maker, and the presence of informed investors creates
an adverse-selection problem for market maker. They treat bid ask spread as the
level of the asymmetric information between market maker and informed currency
traders. When a foreign currency is about to decline based on public information but
market maker receives a large purchase order instead of sell order, market maker may
define these purchase volumes come from informed trader and charge a high forward
ask price. Forward premium is high in this situation and a negative relationship will
be observed which will theoretically solve the puzzle.

The major problem of the forecast error explanation is that it is difficult to get
the forecast error from real data. Although behavioral approach can capture the
negative relationship theoretically, it is hard to explain that how irrational investors
can generate such significant profits on the exchange market since market maker and
sophisticated investors are the main participants in the market. The challenge is how
irrational behavior can persist for a long period and is not corrected by participants.
These models cannot explain some other stylized facts. For example, forward pre-
mium puzzle is less severe for emerging currencies. It seems that investors are more

rational on trading emerging currencies.



20
2.4 Discussion on the Two Components

In the literature, the risk premium model and the forecast error alone cannot
explain the entire excess return. Under the assumption that the forecast error is
uncorrelated with the lagged information, the risk premium dominates. However,
risk premium model fails to generate a high degree of variation in the excess returns
that is observed in the data. Meanwhile, literature shows evidence that actions by
the investors are correlated with the historical information. We cannot exclude either
one of them.

There are papers that try to decompose and test the effectiveness of both categories.
Mark and Wu (1998) use both international asset pricing model and noise-trader
model to explain the forward premium puzzle. They find that the noise trader model
works much better while asset pricing model is unable to generate a correct sign.

Lewis (1995) points out that these potential explanations are not mutually exclu-
sive. Frankel and Froot (1989) try to discompose the bias using survey data and
conclude in the paper that there is no risk premium effect. Frankel and Chinn (1993)
use survey data of 17 currencies and take care of in-sample bias in the test. However,
they fail to prove the risk premium is a powerful explanation. Different from Frankel
and Froot (1989), they find some evidence of both effects. The magnitude of the co-
efficient of risk premium effect is significantly smaller than 1, indicating the evidence
of risk premium but the entire bias is also attributable to forecast errors. Frankel
and Chinn (2002) use 24 currencies and find risk premium is a significant factor at

the 12-month horizon but not at longer horizon. The coefficient is positive but the
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magnitude of the coefficient is not close to one which indicates risk premium is not
enough to explain the puzzle. Cavaglia et al. (1994) also find both time-varying risk
premium and forecast error components can explain the bias. Landon et al. (2002)
use quarterly data for the yen-dollar exchange rate and support the existence of a

time-varying risk premium.
2.5  Carry Trade

Motivated by the failure of uncovered interest parity, there is an old and popular
trading strategy in the exchange market, the carry trade. Recent empirical studies
show that currency carry trade significantly affects the exchange rate movement (Fan
and Lyons (2003); Gagnon and Chaboud (2007); Galati et al. (2007)).

Carry trade is a popular trading strategy in exchange rate markets which consists
of buying high interest rate currencies and selling low interest rate currencies. A carry
trade will generate profit if high interest rate currencies appreciate and low interest
rate currencies depreciate or if the interest rate differential is not offset because of
the small level appreciation of the low interest rate currency. Carry trade is risky.

During regimes of low volatility, carry trade holding of high interest rate currencies
is popular, and the built-up of carry-trade position exaggerate the demand of high
interest rate currencies, as shown in Brunnermeir et al. (2008) and Clarida et al.
(2009). While in the crisis, we always observe carry trade positions unwind (Kohler
(2010) and Coudert et al. (2011)). During the crisis, high interest rate currencies are
abandoned and those low yield currencies, defined as safe-haven currencies, appreciate

(Ranaldo and Soderlind (2007) and McCauley and McGuire (2009)).
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Burnside et al. (2006) and Lustig et al. (2011) all show that traditional risk
factors in the exchange market cannot explain the return. These risks are either not
correlated with carry trade returns or too small to explain the carry trade profit.
Burnside (2011) also confirms that traditional factor models, like CAPM and Fama

and French 3-factor model, are not helpful to capture the risk factors in carry trade.
2.6 Recent Trend in the Literature

Lustig and Verdelhan (2007) discuss an alternative way to define risk factors. They
are motivated by stock returns literature, like Fama and French (1993), in which
risk factors are derived from particular investment strategies or stock returns. In
Fama and French (1993), size and book-to-market ratio are two proxies of the risk
factors. Such risk proxies will help to capture the estimates of risk-return trade-
off in equity market, which can also be applied in the exchange rate excess return
literature. They shift their focus on explaining the excess return of individual currency
to explaining the excess return on portfolios of currencies. Lustig and Verdelhan
(2007) sort currencies into portfolios according to their forward discount and define
risk factors to price the portfolios. The first factor is called the dollar risk factor and
is simply equal to the average excess return of the portfolios. The second factor is the
return differentials between the portfolios. They show in the paper that the excess
return is used to compensate the US investors consumption growth risk. When US
consumption growth is low, high interest rate currencies depreciate, which shows no
forward risk premium puzzle.

Other proxy factor papers emerge and grow to be the new trend to explain the



23

forward premium puzzle. Hollifield and Yaron (2001) first propose factors that can
explain the forward premium in empirical work. In Lustig et al. (2011) paper, the
authors propose a single global risk factor that explains most of variation in the excess
return between high and low interest rate currencies. Menkhoff et. al (2012) use global
currency volatility which is the average sample standard deviation of the daily log
changes. Brunnermeier et al. (2009) argues that unwinding happens when liquidity
dries up and high interest rate currencies are exposed to these crashes. Rafferty (2010)
applies their work and propose another pricing factor, a global currency skewness. He
separates currencies into two groups based on their interest differentials and calculates
the average skewness difference between the two groups. These factors work well in

explaining the return of carry trade.
2.7 Stylized Empirical Facts

The well-known stylized empirical facts in the forward premium puzzle literature
indicate that the puzzle is not consistent over time or over countries and it is regime
dependent. Chinn and Meredith (2005) find that the forward premium regression co-
efficients switch from negative to positive at very long horizon. Boudoukh et al. (2005)
confirm this stylized fact and attribute the forward premium anomaly to anomalous
behavior of short-term interest rates.

Bansal (1997) deepens the puzzle and provides new empirical evidence. He intro-
duces regime dependent variables and finds that in some regimes the puzzle disap-
peared. The violation of UIP depends on the sign of the interest rate differential.

When the foreign interest rate minus U.S. interest rate factor is positive, the slope
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coefficient is negative and UIP is rejected. However, when the differential factor is
negative, the slope is positive and the uncovered interest rate parity holds. The pa-
per posits that risk premium has explanatory power and discusses the possibility that
term structure models may explain the puzzle.

Bansal and Dahlquist (2000) document a country difference of the puzzle. The
puzzle is not a pervasive phenomenon as conventional belief. After testing 28 de-
veloped and emerging economies, they find the puzzle does not present in emerging
economies. There might be local risk factors, such as GNP per capita, average infla-
tion, and inflation volatility, that can explain the puzzle for high income and relatively

low inflation economies.



CHAPTER 3: MODEL

3.1  Theoretical Model

Let country i be the home country, USA and country j be the foreign country.
The interest rates at time t in country i and j are R;;y7 and R;. 7 respectively
(non-stochastic), for a contract of length T. If the term structure is flat then I expect
Rity1 = Rippiyr and R = Rj147, however this is not necessary for my results
to hold. All the model needs is that the interest rate that is promised at time t, will
apply to time ¢t + 7. At time t, spot exchange rate is S;;;. The actual future spot
exchange rate, at time t+T, is Sj;+7. I can in full generality let T be 1 year but of
course T can be any arbitrary length of time. The expectation at time t of the future
spot exchange rate at time t+T, is Et(S’WJrT | I;), where I, is the information set.
SU¢+T denotes that the future spot rate is a random variable with respect to time t
information.

Now let us consider a dollar (home) investment in country i(USA), in a non-

stochastic interest rate environment, for a period of time T. The expected payoff

to this strategy (apparently riskless) of an investment of $1 is, in dollars,

By [(1+ Rigyr) exp(Wipir)] (5)

W; 47 1s a scale factor. The need to be able to scale the payoffs determines the

choice of how risks are incorporated into the payoff function. This setting allows the
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risk factor to enter the payoff function multiplicatively rather than additively. The
additive specification while possible/feasible will be more arbitrary in general.

The scale factor is preference free. Even though interest rates are deterministic,
there are still risks associated with the payment on the contract. There are implicit
liquidity risks, default risks and delivery risks on any contract. I need to allow for the
fact that if things go horribly wrong, even a domestic contract can lead to realized
payments that are less than (14+R; ;7). A Poisson distribution allows for this possibil-
ity as well as the lognormal and some other distributions. The lognormal specification
permits that the payoff (realized) lie in the range of 0 < (1 + R, 147) < 00.

It is of course not the only other specification that can lead to a scaling payoft.
More complicated models that permit this sort of scaling are to be found in Duffie
and Singleton (2003). E;(exp(w;+1)) is essentially a loss/recovery function and I
can figure out the probabilities of a recovery/loss of any percentage of the payoff by
looking at tables for the lognormal. It can also proxy for value at risk. Hence, if
Ei(exp(w; 7)) < 1, there is only partial recovery. If Ej(exp(w; 7)) = 1, there is
full recovery. If Ey(exp(w;++r)) > 1, there is greater than required recovery.

A stochastic discount factor is a random variable Mi,HT such that for any payoff

R; 147 at time t+T,

Et(Mi,t+TRi,t+T) = Dit (6)

That is if I take the payoff of the asset and discount it, the present value should

be equal to the price of the asset, p;; in the market place. Then it follows that

Et(Mi,t+1Ri,t+T)(pi,t)_l = 1,Vi,t (7)
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I will now apply this technology to the trade specified in (1). The payoff to this

strategy of an investment of $1 is, in dollars,
(14 Rityr) exp(W;t+r) = random payoff (8)

Using stochastic discount factor methodology, this implies that the expected present

value of the payoff is
By | Miyr(1+ Ri,t+T)(eXp(@i,t+T)] =1 9)

For uncovered interest rate parity to hold in an ex-ante sense, present values of
expected payoffs from both hedged and unhedged strategies (in investments that are
not interest rate sensitive) must be the same in country i’s currency at time t (or
their expected payoffs at all points in time must be the same).

The unhedged payoff from investing assets of 1 dollar (1 unit of currency i in country

j) overseas in riskless assets, is

Sijt

ijt+T

(L+ Rjusr)= ! exp(wj:tJrT)] (10)

Hence the present value of the expected payoff is

E, (11)

it+T =
Sij,t+T

(Lt i) (i) exp<wj,t+T>] .

Generally if there is no arbitrage opportunity and if the existence of a stochastic

discount factor assumes an absence of such opportunities, then

oo (1+ Rjasr)(Sije) exp(Wjasr)

Ey
Siji+T

= L |:Mi,t+T(1 + Ri 1) exp(Wiir)| , Vi

(12)
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Where I have now applied the fundamental property that assets valued at the same

price initially must generate the same risk adjusted payoff at all times.

Ey Mi,t+T(1 + Riir) eXp(lDi,t—kT)} = Et(Mi,t+T)Et (14 Ritsr) exp(Wipsr)] +

(13)
Cov [Mi,t-i-T: (1+ Ritir) exp(wi,t—i-T)]
B, | 3L, ur (L + Bjrer) (Sije) exp(@jrr) | _

’ G T
E’t(M t+T)Et (1 + Rj7t+T)ESij7t) exp(w]}t-i-T) + (14)

7 i T

Cov | N, r ((1 + Bjeer) (Sija) eXP(ﬁ’j,tJrT))
7 i T

In the model, the scale factor is defined to be a general premium that captures all
time-varying risk components. Let us assume that the covariance term in (14) is zero
and that the stochastic discount factor is independent of the other risk factors, then
there will be a condition like (equation 15). It then follows that regardless of what

the stochastic discount factor is, there must be a condition such that

Et(Mi,t+T)Et

14+ R; Siit) exp(w; .
( si+7)(Sige) XP(Br) = Ey(M;107)E [(1 4 Ripir) exp(Wi )]

Siji+T

(15)

Now you can move on to equation (16) without any difficulties.

(1 + Rj,t+T)(Sij,t) eXP(wjﬂH-T)

Ey
Siji+T

= E (14 Rigyr) exp(wigr)]  (16)

Now decompose both the left and right hand sides of equation (16) to get equation
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(17).

(1+ R~j,t+T>(Sij,t>

SijteT

(1+ Rj,tg)(&j,t)

E;
Siji+T

By [exp(W;47)] + Cov ,exp(Wj4r) | =

Et(l -+ RLHT)Et(eXp(zIJ,-,HT)) + COU [(1 -+ Ri,t+T); exp(u?i,HT)]
(17)

If we further assume that the covariance terms are zero then we must have equation

(18).

(14 Rjuir)(Sije)

E,
Siji+T

Ey(exp(Wj 1)) = E(1+ Riprr) Ey(exp(Wigir))  (18)

must hold at all times. Let ;.47 be a normal random variable. If w;;,p is
identically equal to one V¢ or if Ey(w;.+7) = 1, then I have the standard UIP relation.
If the mean of w; 4 is not equal to one in any time period it implies the violation
of uncovered arbitrage opportunities, in that particular time period. It also implies
the existence of one-way and other types of trades that are profitable. This is shown
in Blenman(1997), Blenman et al. (2001 and 2005), Callier (1988) and others.

Let w;,r be infinitely divisible. This allows for the non-occurrence of UIP to be
attributable to a variety of factors and is also model independent. These factors are
essentially latent variables and can be the state of the economy, the state of the stock
market, the state of the business cycle, or the risk of sovereign default etc. Some
of these risks are of course picked up by increases in the spreads of the country’s
sovereign default risk bonds and or by the size and level of the VIX in the case of the
USA.

However for low maturities, and in some developing countries there are no viable
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measures of default risks. Country risk measures are too blunt and take too long
to adjust. Hence the currency markets may be the best source of measuring those
risks. My specification is general enough to permit regime dependency of interest
rates, exchange rates and their volatilities.?! It nests the stochastic discount factor
approach.

Let ;47 be normally distributed. Then exp(@; ;1) is log-normally distributed
and I can draw on the well known properties of the log-normal distribution.

Let log(Ei(1 4+ R;4i7)) = ripsr and log(Ey(1 + Rj¢ir)) = 7j44r. Assuming that
UIP holds, then exp(@; +r) and exp(w;4+r) are both equal to one. So that equation
(18) will be log(S;ji+7) —log(Sij.) = log(1+ R 1) —log(1+ Ri 1) = Tjisr —Tigs-

Also note that if one takes the logarithm of equation (18), assuming that currency

risks and contract risks exist and are approximately separable, we will get

= E, (Z]z‘,t+T)

it — Tigr = 108(Ei(Sijav7)) + log{ Ei(;. T>} — log(5ijt) (19)
Jt+

If ;4 is normally distributed (147,073, 7 ),then g p = exp(w;47) has distri-
bution with mean=exp(s;+7+.5073,, 1) and variance= exp (24 1 7+07 ) (exp(07 , ) —
1). However, it is highly likely that both the mean and variance of ;7 are time

varying. That is in general I could expect that pij 7 7 pjerrer and 03, 0 # 07,y

2By (exp (Wi t+1)) and FEi(exp(wj 7)) capture the excess returns to the UIP strategy and I
measure these excess returns empirically by looking at past returns. So I am using ex-post measures
to predict ex-ante what will occur.Hence the specifications tested by Fama (1984), Bansal (1997 and
2000) are now simply special cases of this model. It therefore is also a generalization of the approach
of Clarida et al. (2009). It is also general enough to accomodate the affine currency models of
Backus and Telmer (1993 and 2001) and even the newer model of Sarno et al. (2011).
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Hence I can write as follows

log(E(Sijetr)) —108(Sije) = (Tjurr — Tigyr) + (NNH + ~5U?,t+T) - (Mi,HT + -501-2,t+T)

(20)
I am now able to generate a form of Clarida (1999), Bilson (1981) and Bansal (1997)
type regression specifications, without making any ad hoc assumptions. Expected
excess rate of returns are driven by implicit risks log(Et(S’ij,HT)) —log(Sijt) — (Tjer—
Tiprr) = (00 + 507 ) — (i,,,p + 502 ) and these can be either negative or
positive.
I can use proxies for some of the variables. For instance if volatility of the spot rate

is zero, then maybe p,, , = 0 and 0?, = 0. Rate of growth of the exchange rate

T
over any short time period is also close to zero. My guess is that u,, . ~ 0 almost
always. The assumption is that USA is basically a no riskiness environment but there
are periods when that assumption is not true.

A more general form of the specification that can be tested is of course,

. Ey(yi
8 (E(Si:7)) ~ 108(S5) = a0 + (rjesr = riger) — aalog(5 422)
o) o)

+az(covy(Sijutr, Yjrr))

3.2 Empirical Test Model
Based on equation (11), a generalized solution Z;,,7 can be simply expressed as

1+ R;1430/12 Siijt+30
_ log(—2—— 22

T 1430 = log( 5
i,
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for monthly data and

14 Riy1/365
1+ R;,41/365

Siy
)+ log(Zg4) (23)
ZJ7

Tjz1 = log(
for daily data.
After I get a series of ;4430 and Z;;41, I need to calculate mean and variance of

the generalized solution. I use the moving average method and here I show the mean

and the standard deviation for daily data as follows

Tl T L2441 T+ Tint

Hzjn i1 = n (24>

0%, ner = SEA(Tj 1041 + i1 + oo+ Tjnog1) (25)

This method assumes that investors will observe risks and errors in the market
prices, like interest rate and exchange rate, and will use the historical information
to estimate risk premiums for holding the foreign assets. The generalized factor
will capture the historical information and provide appropriate estimation for risk
premiums. In this dissertation, I make the assumptions that investors use 3 month,
6 month and aggregate information. For example, 3 month moving average means
that investors who trade today estimated the risk premiums and anticipate exchange

rate movement according to previous historical 90 days information.

i Tl T L2441 T T X590, 641
,uxj,go,tﬂ - 90

(26)

Uij,go,tﬂ = Std(i'jyl,t+l + '%j72yt+l + ...+ i'j,90,t+1) (27)

The 6 month moving average is similar to the 3 month method, except the antici-

pation horizon is 180 days. The aggregate moving average includes all the historical
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information. Thus n is equal to the total number of the given currency observations.??

The regression model is

10g(Ei(Sijir1)) —10g(Sije) = Bu(rjus — rigsa) + Balpay,0) + Baloz ) (28)

The monthly regression has similar equation. If the generalized solution catches
the historical risks and errors, I expect 1 should be positive. The high interest rate
currency appreciation is due to the general risk premiums captured by the generalized

solution. The regression model with constant term is

log(Ei(Sij41)) = 10g(Sije) = ¢ + Br(rjeer = Tiger) + Balpiay,pn) + Bs(03,.)  (29)

I also involve bid ask spread and high minus low spread of exchange rate into the

robust test model

10g(Ey(Sij+1)) = 108(Sije) = Bi(rjeer — Tig1) + Balta, o) + Ba(0F, )+ a0)
30

Ba(bid — ask), + B5(high — low),

Now define y = log(£;(Sij41)) —10g(Sije), © = 741 — Tipg1, meanrf = g, ., and

devrf = o2 for later results.
Jit+T

22For aggregate information, I eliminate the first 30 observations in the regression, because for the
first 30 observations, standard deviation varies a lot due to the moving average calculation. After
30 observations, the standard deviation seems stable and this will make less error.



CHAPTER 4: DATA

4.1  Data Description

Daily data for spot exchange rate, forward rate and interest rate are all taken from
Bloomberg. There are eleven independent floating countries in the sample. They
are Australia, Canada, Japan, New Zealand, Norway, Poland, South Africa, Swe-
den, Switzerland, Turkey and United Kingdom. Other independent floating countries
available in Bloomberg, such as Armenia, Brazil, Colombia, Iceland, Mexico, Philip-
pine, South Korea, Sri Lanka, Tanzania, the State of Israel, Uganda and Uruguay,
are not tested.

I do not include Armenia, Iceland, Mexico, Sri Lanka, Tanzania, the State of Israel,
Uganda and Uruguay because Bloomberg does not have enough data for monthly
regression.?? In the empirical test, I provide regression fitting using both monthly
and daily data. These countries only have short period daily exchange rate and
interest rate, which doesn’t cover enough months to regress. I will extend daily test
in the future for these countries. For Brazil, Colombia, Philippine and South Korea,
they are not involved in the sample because their forward rates are not available in

Bloomberg. 2* Both forward rates and interest rates are available for one month,

ZFor instance, Mexico has interest rate data starting from 7/2010 which is 28 monthly observations
by the end of 10/2012, the last month of test period. The test result is not reliable based on such
small number of observations.

24Datastream has the forward rate but it does not separate prices: All tested countries in the
paper have spot exchange rate, forward rate and interest rate of high, low, bid, ask, middle, open
and last prices, which are unique and are only provided by Bloomberg.



Table 1: Daily data sample statistics

Panel A: Daily Exchange Rate mid price

Country Mean  Std Max Min  Skew Kurt Obs
Australia 0.75 0.16 1.10 0.48 0.33  2.05 3785
Canada 1.28 0.18 1.61 0.92 —-0.10 1.83 5606
Japan 112.37 1748 159.90 75.82 —0.06 2.73 6229
New Zealand 0.63 0.12 0.88 0.39 —-0.21 1.94 4128
Norway 6.88 1.09 9.58 4.96 0.59 2,55 4294
Poland 3.43 0.58 4.71 2.03 —0.08 2.16 3736
South Africa 7.37 1.38 1245 4.67 0.98 4.19 3937
Sweden 7.64 112 11.03 5.09 0.85 3.72 5403
Switzerland 1.31 0.22 1.82 0.72 —-0.04 2.40 5607
Turkey 1.30 0.42 1.92 0.27 —1.17 3.31 3737
United Kingdom 1.67 0.17 2.11 1.37 0.61 2.53 4166
Panel B: Daily Deposit Rate mid price

Country Mean Std Max Min Skew Kurt Obs
Australia 5.12 0.97 8.45 2.83 0.27 325 3785
Canada 3.02 1.61 6.13 0.16 —0.11 1.85 3975
Japan 0.24 0.28 1.50 —0.18 1.23 3.98 4167
New Zealand 5.61 1.92  10.25 235 —0.12 192 4128
Norway 4.17 2.09 8.93 1.27 0.41 1.81 4294
Poland 7.85 5.26  22.50 2.39 1.14  2.77 3736
South Africa 10.28 449  26.75 4.88 1.58  5.21 3937
Sweden 3.08 1.46 6.68 0.23 0.02  2.60 4312
Switzerland 1.20 1.00 3.51 —0.57 0.63 228 4166
Turkey 30.60 24.94 97.00 0.00 1.06  2.85 3737
United Kingdom  4.11 2.20 7.66 0.00 —0.55 2.09 4166
United States 3.07 2.23 6.73 0.00 0.02 1.39 4210
Panel C: Daily Future mid price

Country Mean  Std Max Min  Skew Kurt Obs
Australia 0.75 0.16 1.10 0.48 0.32 2.05 3785
Canada 1.28 0.18 1.61 0.92 —-0.11 1.83 5606
Japan 112.12 1744 159.74 7580 —0.04 273 6229
New Zealand 0.63 0.12 0.88 0.39 —0.21 194 4128
Norway 6.88 1.09 9.59 4.98 0.60  2.55 4294
Poland 3.44 0.60 4.76 2.03 —-0.05 214 3736
South Africa 7.42 1.39 12.54 4.71 1.00 4.20 3937
Sweden 7.74 1.11  11.03 5.15 0.88 3.73 5403
Switzerland 1.31 0.22 1.82 0.72 —0.04 2.38 5607
Turkey 1.32 0.42 1.93 0.14 -1.16 3.25 3737
United Kingdom  1.67 0.17 2.11 1.37 0.61  2.53 4166

35
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three month, six month and twelve month periods. Brazil, Colombia, Philippine and
South Korea are not included in the sample test because they lack of bid, ask, high
or low prices.

For a specific country, different type of observations may vary at time horizon.
For example, Switzerland has forward rate and spot rate available from 5/20/1991
while its its monthly interest rate starts from 11/26/1996. I regress the data from
11/26/1996 and omit previous un-matching data. I pick the last day of each month
and form a series of monthly data. I also pick middle day and first day of each month
but do not find significant difference. Table 1 is the daily data description. For
monthly data, the sample statistics is similar, and it is reported in Table 10 in the
appendix.

Table 1 shows daily data description for mid prices of eleven countries. The de-
scriptive statistics are also available for last, bid, ask, high, and low prices, which
provide similar results. I attach monthly description of mid price after the paper.
There is a clear difference between the standard deviation of daily exchange rate and
daily interest rate. United Kingdom has daily interest rate 10 times volatile of its
exchange rate. The only exception is the Japanese yen, with relative constant interest
rate. 6 out of 11 currencies have negative skewness of daily exchange rate while only
3 currencies have negative skewness of daily interest rate. Canada and New Zealand
have negative skewness on both exchange rate and interest rate. South Africa has
the largest exchange rate kurtosis of 4.19 and interest rate kurtosis of 5.21 among all

the countries.



Table 2: Other variables description-daily data
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Panel A: y

Country Mean Std Max Min Skew Kurt Obs
Australia —0.000063  0.0037 0.0317 —0.0359 0.3201 122316 3754
Canada 0.000035 0.0025 0.0173 —0.0141 —0.1488 6.2803 3944
Japan 0.000040 0.0030 0.0302 —0.0239 0.4083 8.7151 4136
New Zealand —0.000018  0.0037 0.0293 —0.0196 0.2281 5.9139 4097
Norway 0.000011 0.0033 0.0216 —0.0211 —0.0740 5.6686 4179
Poland 0.000013 0.0040 0.0284 —0.0224 —0.2362 7.2397 3705
South Africa —0.000066  0.0048 0.0288 —0.0673 —1.0316 15.8162 3906
Sweden —0.000003  0.0034 0.0216 —0.0183 0.0180 5.3633 4179
Switzerland 0.000038 0.0031 0.0204 —0.0395 —0.3317 11.4830 4135
Turkey —0.000220  0.0051 0.0343 —0.1550 —8.3744  244.9313 3706
United Kingdom  0.000007 0.0025 0.0151 —0.0127 0.2435 5.2212 4135
Panel B: x

Country Mean Std Max Min Skew Kurt Obs
Australia 0.000028  0.000021 0.000064 —0.000015 —0.2989 1.7578 3754
Canada 0.000001  0.000011 0.000028 —0.000028 0.0155 2.3057 3944
Japan —0.000033 0.000025 0.000006 —0.000079 —0.0395 1.4642 4136
New Zealand 0.000031  0.000020 0.000075 —0.000024 —0.5069 2.9380 4097
Norway 0.000013  0.000026  0.000069 —0.000031 0.0547 2.1062 4179
Poland 0.000060  0.000050 0.000191 —0.000016 0.5655 2.4740 3705
South Africa 0.000087  0.000046 0.000252  0.000025 1.3692 4.5322 3906
Sweden —0.000001 0.000021 0.000074 —0.000037  —0.0040 1.8841 4179
Switzerland —0.000022 0.000019 0.000007 —0.000056  —0.2534 1.3937 4135
Turkey 0.000327  0.000283 0.001093 —0.000003 1.1132 2.9000 3706
United Kingdom  0.000013  0.000013 0.000040 —0.000016  —0.3316 1.9018 4135
Panel C: bid-ask spread for exchange rate

Country Mean Std Max Min Skew Kurt Obs
Australia 0.000424  0.000304  0.0073 —0.0036 7.9601 162.7278 3754
Canada 0.000560  0.000422  0.0105 —0.0088 0.4612 163.0498 3944
Japan 0.042292  0.050393  1.1000 —1.6500 —4.6389  379.0365 4136
New Zealand 0.000601  0.000379  0.0063 —0.0023 4.8446 54.1327 3785
Norway 0.007035  0.009120  0.1610 —0.0193 6.9505 76.4089 4179
Poland 0.007801  0.027026  0.7919 —1.0540 —9.8431  873.9819 3705
South Africa 0.020363  0.026478  0.3891 —0.9950 —12.0176 574.4119 3906
Sweden 0.006827  0.005446  0.1075 —0.0235 6.0459 79.2316 4179
Switzerland 0.000574  0.000524  0.0150 —0.0062 7.6518 174.3914 4135
Turkey 0.005083  0.011854  0.4350 —0.0037 17.5234 530.2082 3644
United Kingdom  0.000602  0.002899  0.1840 —0.0056 61.3057  3878.0030 4135
Panel D: high-low spread for exchange rate

Country Mean Std Max Min Skew Kurt Obs
Australia 0.0090 0.0058 0.0735 0.0005 2.9352 20.3305 3754
Canada 0.0102 0.0056 0.0744 0.0000 2.5571 16.7048 3944
Japan 1.1200 0.6924 11.5500 0.0000 3.4432 30.8228 4136
New Zealand 0.0082 0.0046 0.0511 0.0005 2.2260 12.6022 3785
Norway 0.0813 0.0411 0.4592 0.0000 2.2022 12,4871 4179
Poland 0.0440 0.0290 0.2435 0.0000 2.2022 9.3633 3705
South Africa 0.1272 0.0991 1.7651 0.0000 4.7139 52.2640 3906
Sweden 0.0934 0.0489 0.4923 0.0000 1.9745 9.4176 4179
Switzerland 0.0136 0.0066 0.0786 0.0000 1.7100 9.0981 4135
Turkey 0.0177 0.0187 0.3865 0.0000 5.0185 61.2015 3706
United Kingdom 0.0142 0.0073 0.1058 0.0000 2.3360 15.1971 4135
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4.2 Variables Description

In Table 2, the sample statistics of the variables also indicate a difference between
emerging countries and developed countries. The exchange rate differential (the de-
pendent variable, y) has largest negative skewness for Turkey and second largest for
South Africa. Turkey and South Africa, the only two developing countries in the
sample, also have large kurtosis which is significantly different from others. However,
unlike the results for the dependent variable, the interest rate differentials (indepen-
dent variable, x) for Turkey and South Africa are positive. The magnitude of the
interest rate differential is slightly larger than others. For example, Turkey’s interest
rate differential skewness is 2 times higher than the one of Poland while Turkey’s
exchange rate differential skewness is about 40 times higher than Poland’s skewness.
Kurtosis of exchange rate and interest rate differential has similar conclusion.

For the bid-ask spread, kurtosis is higher for United Kingdom and Poland and
there is no emerging and developed country difference of the skewness. Emerging
countries and developed countries have mixed signs of skewness. Compared with bid-
ask spread, high-low spread all have positive skewness and emerging countries have

significantly higher skewness and kurtosis in magnitude.

1+Ri,t+1/365

1o R, 1o 1/365 +1/365) + log(M). For each eleven
7,t

My generalized solution is Z;,11 = log( g
7,

countries, I calculate historical generalized solution skewness from daily data. From
the description, I find a difference on skewness between emerging and developed coun-
tries. Australia, Japan, New Zealand, Sweden and United Kingdom have negative

skewness, indicating carry trade returns have crash risk. For the two emerging coun-
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tries, Turkey has a high positive 8.33 skewness and South Africa has 1.03 implying
little crash risks. These numbers are much higher than other countries that also have
positive skewness of the generalized solution. All these results are available to check
in Table 3.

The volatility of generalized solution is in the same magnitude for all the tested
currencies. However, the kurtosis values vary among different countries. Turkey’s
generalized solution has the largest kurtosis, indicating a sharper peak and longer
fatter tails. South Africa is the second largest. These two emerging countries show
a great difference from other developed countries on both skewness and kurtosis of
the generalized solution. Empirical evidence in Bansal (2000) indicates the forward
premium puzzle is only significant in developed countries and does not exist in emerg-
ing countries. The generalized solution does show a country difference on its sample
statistics. I also have other variables description shown in Table 3. All these results

are from middle price.

Table 3: Generalized solution description-daily data

General Solution

Country Mean Std Max Min Skew Kurt Obs
Australia 0.000030  0.0037 0.0359 —0.0317 —0.3050 12.1538 3784
Canada —0.000037 0.0025 0.0141 —0.0173  0.1476 6.3165 3974
Japan —0.000003 0.0030 0.0239 —0.0301 —0.4073 8.7022 4166
New Zealand —0.000015 0.0037 0.0196 —0.0293 —0.2293  5.9419 4127
Norway —0.000025 0.0033 0.0211 —0.0216 0.0710 5.6976 4209
Poland —0.000065 0.0040 0.0224 —0.0285  0.2328 7.2014 3735
South Africa —0.000018 0.0048 0.0672 —0.0289  1.0274 15.9080 3936
Sweden 0.000004  0.0034 0.0183 —0.0217 —0.0213  5.3840 4209
Switzerland —0.000010 0.0031 0.0395 —0.0204 0.3238 11.4464 4165
Turkey —0.000109 0.0051 0.1544 —0.0350 8.3294  245.4812 3736

United Kingdom —0.000018 0.0025 0.0127 —0.0151 —0.2541  5.2406 4165

25Qther prices, last price, open price, ask price, bid price, high price and low prices are also tested.
For example, T use last price of interest rate and exchange rate to get the generalized solution and
replicate the regressions. The results are very similar, here I only report middle price in the paper.
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4.3  Stationary Test

In this section, I investigate the stationary null hypothesis using Bloomberg data
for all the tested countries. The stationary tests include test on the raw data, which
includes both interest rates with different maturities and spot exchange rates with
different maturities. I also test the stationarity of the variables in the regression,
which include dependent variable (log exchange spot rate difference), independent
variable (log interest rate difference), the generalized risk factor, the mean and the
deviation of the generalized risk factor. All the stationary tests are repeated for the
overall data and every five year data, from year 1998 to 2002, from 2003 to 2007, and
from 2008 to 2012. The purpose of 5-year test is to check whether there is sub-period
difference in the regression.

All the detailed stationary test results are reported in the Appendix. I separate
the tests for all 11 countries. For example, in Appendix B, I report the stationary
tests for Australia. For each country, I have stationary tests on 3 parts: The first two
figures are about the raw interest rate and exchange rate data; the second two figures
are the stationary tests on the dependent and independent variables; the last three
figures are about generalized risk factor, the mean of the generalized risk factor and
the variance of the generalized risk factor. In each figure, there are three sub-figures:
The first sub-figure is the autocorrelation and partial correlation graph; the second
sub-figure is the Augmented Dickey-Fuller test (ADF test) on the data to check the
unit root; if the ADF test cannot reject the hypothesis that there is a unit root at

some level of confidence, I continue to test whether the first difference is stationary
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and report the ADF test on the first difference in the third sub-figure.

Nominal interest rates are often found to be non-stationary. In my test, I find the
same conclusion. Most countries have non-stationary nominal interest, except Japan
and Poland which are stationary under 1% statistical significant level of ADF test.
Sweden and United Kingdom are stationary under 10% statistical significant level.
However, the non-stationarity of the data is largely due to the early sub-period, 1998
to 2002. For example, the nominal interest rate Australia is overall non-stationary
but the interest rate is stationary under 5% level during the sub-period 2003 to 2007
and stationary under 10% level during the sub-period 2008 to 2012. Canada, New
Zealand, Switzerland and Turkey have the same pattern as Australia. Norway, South
Africa, and Sweden are only stationary during 2008 to 2012. Japan and United
Kingdom are different from others, with stationarity during the early period 1998
to 2002 and the late sub-period, 2008 to 2012. The spot exchange rates of all the
11 tested countries are all non-stationary. There is no obvious pattern for the sub-
periods as what is shown in the nominal interest rate. Canada and Poland show
stationarity during the sub-period 2003 and 2007, while Japan is stationary during
2008 and 2012. Only Turkey is stationary during the early period 1998 and 2002.

The independent variable in the dissertation is defined as the log interest rate differ-
ence, which is to the log difference between the foreign country’s interest rate and local
(U.S.) interest rate. For the independent variable, most countries are non-stationary,
except Canada, Poland, Sweden and United Kingdom. Canada and United Kingdom
are stationary under 1% significant level. Poland and Sweden are stationary under

5% significant level. For the sub-periods, the conclusion is similar, most countries
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showing non-stationarity during the sub-periods. Canada and Switzerland are sta-
tionary during two sub-periods, 1998 to 2002 and 2008 to 2012. Japan is stationary
during 2008 and 2012. Norway, Poland, South Africa and Turkey are stationary dur-
ing 2003 to 2007. Sweden is only stationary during 2008 to 2012. The dependent
variable is the log difference between exchange spot rate one period in the future and
current exchange spot rate. All the countries show strong stationary evidence for the
dependent variable for the overall data and sub-periods data.

The generalized risk factors for all the countries are stationary, but the mean and
the deviation of the generalized risk factors are not. The mean and the deviation
of the generalized risk factor are calculated based on 1-month (20 trading days), 3-
month (60 trading days), 12-month (240 trading days), 2-year (480 trading days) and
overall data moving average. In the Appendix, I only include the overall data graphs.

For the mean of the generalized risk factor, most countries are stationary for the
overall data, except Sweden. Canada and Turkey are stationary under 5% level,
but not under 1% level. For the 1-month, 3-month and 12-month moving average
mean, all the countries are stationary. But for long run, the 2-year moving average,
Australia, Canada, New Zealand, Norway, Poland, Sweden, Switzerland and United
Kingdom are stationary under 5% confidence interval, not 1% level. South Africa
and Turkey are stationary only under 10% level. It seems for the long run, the mean
variables of the generalized factor are more and more non-stationary.

For the variance of the generalized risk factor, the conclusion is the opposite. Most
countries are not stationary for the overall data, except Canada and Sweden. Canada

is stationary even under 1% confidence interval while Sweden is stationary under 5%
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level. For the short-run moving average, like the 1-month moving average deviation
of the generalized risk factor, all the countries show stationary time series. But the
moving average variance becomes more and more non-stationary when it is assumed
to be calculated by 3-month, 6-month, 12-month and 2-year data. For the 3-month
moving average, most countries are still stationary under 5% level, except Norway
which is stationary under 10% level. For the 12-month, Australia is stationary un-
der 5% level, Canada is stationary under 10% level but the other countries are not

stationary. For the 2-year, no country is stationary.



CHAPTER 5: EMPIRICAL RESULTS ANALYSIS

5.1 A Replication of the Original Model

The first test is a replication of the original model without adding the impact of
the generalized factor. The result is presented in Table 4 panel A. The test results
match the previous literature by showing that the coefficients are negative for high
interest rate countries. A negative coefficient sign indicates that when the foreign asset
provides a higher interest return, the foreign currency will appreciate, a violation of
UIP. Also note that the explanatory power of the original model is quite low. Low
R? phenomenon is also documented in Fama (1984), which shows that the variation
of the exchange rate movements can not be explained by interest rate changes.

The original model also shows inconsistency on the coefficient signs. Five out of
eleven tested countries have positive coefficient signs. The test results are not con-
sistent with Bansal and Dahlquist (2000)’s seminal empirical finding that developing
countries have no forward premium puzzle. Using time-series information from 28
emerging and developed countries, Bansal and Dahlquist (2000) conclude that the
forward premium puzzle is not a pervasive phenomenon and it is only confined to
developed countries. Turkey and South Africa are the only two developing countries
tested in the first round but their coefficients are both negative, South Africa -0.4327
and Turkey -0.7810. The five countries that present positive coefficients in the re-

sults are Norway, Canada, Sweden, United Kingdom and Switzerland. Switzerland
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has a lower-income on the asset and Swiss Franc is always used as the funding cur-
rency. The positive interest rate differential predicts a depreciation of the exchange
rate, which shows no forward premium puzzle. This fact matches Bansal (1997), in
which the forward premium puzzle is confined to the high interest rate currencies, not
funding currencies. Whereas Japanese Yen is classified as one of the popular funding
currency, the interest rate differential coefficient is negative, which is not consistent
with Swiss Franc.

The original model test confirms the previous literature that the forward premium
puzzle is state dependent. The forward premium puzzle is present at high income
developed countries. It means that the puzzle is confined to the developed countries
when foreign interest rates of the country exceed U.S. interest rates. The expected
exchange rate changes and interest rate differentials are negatively related, indicating

an appreciation of the foreign currency.
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5.2 Short-term Rolling Regression Models

Fama (1984) points out that the negative relationship between the exchange rate
changes and interest rate differentials implies that the risk premium should be nega-
tively related to the exchange rate changes. Now suppose the exchange rate change
can be separated into two parts, the interest rate differential and the risk premium

(P) which is omitted in the model.

log(Ei(Sijtr1)) —1og(Sije) = P+ (741 — Tit41) (31)

cov(log(E;(Sije+1)) — 1og(Sije)s rs1 — i)
var(rj e = Tigr1)

_ cov(P 4 (Tji41 — Tits1), i1 — Tip+1) (32)
UCW’(Tj,tH - Ti,t+1)
_ UGT(Tj,t+1 — Ti441) + cov(P, (Tj,t+1 — Ti,t+1))
var(rjer1 = Tig1)

Thus, the risk premium should be negatively correlated to the interest rate differen-

tials. Intuitively, since the interest change differentials and exchange rate changes are
expected to present a positive relationship, the missing risk premium should relate to
the exchange rate changes negatively to change the coefficient signs.

For the short run test, I assume investors observe risks from 2-weeks (10 days),
I-month (20 days) and 3-month (60 days) historical prices and ask for risk premiums,
which are documented in the generalized risk factor. The mean and variance of the
generalized risk factor come from the moving average of 10, 20 and 60 days prices,
as introduced in Chapter 4. Table 5 reports the short-term rolling regression results.
Investors are assumed to use 2-weeks (Panel A), 1-month (Panel B), and 3-month

(Panel C) information to make adjustment on the exchange spot rate movement. The
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variable x is the log term of the foreign interest rate minus the log term of the US
interest rate, which is the term in the first parentheses of equation (28). The variable
meanrf is the mean of the generalized risk factor and the variable devrf represents the
variance of the generalized risk factor, which are the second and third independent
variables in equation (28). The corresponding coefficient for each country is reported
after each variable and the number under the coefficient is the t-statistics. R? and
Durbin-Watson (DW) statistic are also reported in each panel.

For the short run regression model, the variance and the mean of the generalized risk
factor (devrf and meanrf) do not present a significant negative relationship with the
exchange rate changes. For the 2-weeks regression model, only Switzerland has -0.0022
coefficient of the mean of the risk factor and Sweden has -0.2165 of the deviation of
the risk factor. For other short-term periods, there are more negative coefficients, but
the results are not persistent. For example, the coefficient of the mean variable of
Turkey is negative for 1-month rolling regression but it becomes positive for 3-month
rolling model. It is not likely that the mean and deviation of the generalized risk
factors in the short run to be the omitted risk premium that is missed in the original
model.

Another empirical irregularity of the uncovered interest rate parity is that the
coefficients are not close to one. From equation (32), the risk premiums should be
more volatile than the interest rate differentials to get the negative signs. In the
rolling regression model, the magnitudes of the coefficients on variance factor are
consistently larger than the ones of the interest rate differentials. However, the signs

of the coefficients change across countries.
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For the short-run rolling model, adding the mean and variance of the historical
generalized factor does not correct the negative coefficients of interest rate differen-
tials to positive. However, the magnitudes of the negative coefficients are gradually
decreased. For example, the coefficients of Australia decrease from -3.5340 of the 2-
weeks rolling model, -2.8504 of the 1-month rolling model, to -1.8810 of the 3-month
rolling model. Switzerland, New Zealand and United Kingdom reveal the same pat-
tern. However, for the two developing countries, the magnitude maintains on the
same level no matter what maturity the rolling model uses. Turkey has -0.8884, -
0.8518 and -0.8157. South Africa even has larger negative coefficient for the 3-month
rolling model.

For lower income economies, the new added factors will increase the magnitude of
the coefficients, making the coefficients even more deviated from one. The coefficient
of Japan is 1.3519 for the 2-weeks rolling model and it increases to 2.1086 and 2.2601
for the 1-month and 3-month rolling models. Sweden show similar evidence, with the
magnitude of the coefficients increasing for longer maturity rolling models. Moreover,
R? is increased but the explanation power of the new model is still small.

The above implications promote another assumption that investors are not traded
based on short term historical information. It could also be the case that the short
run information is too noisy for the market participants to observe and require proper
compensation. The results also suggest that, on average, there is no major difference
between 2-weeks, 1-month and 3-month rolling models.

For the relative long-term rolling regression, the mean and variance are now cal-

culated based on 240 and 480 days moving average. The final step is the overall
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regression, where all the historical information is put in and the mean and variance
are achieved through the same moving average methodology as the short-term rolling

models, and the results are reported in the next subsections.
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5.3 Relative Long-term Rolling Regression Models

Adding the mean and variance of the historical generalized factor correct the neg-
ative coefficients of interest rate differentials to positive for 12-month rolling and
2-year rolling models, especially, higher income economies. However, the coefficients
are significantly different from one.

These relative long term rolling models work much better than the short run mod-
els, especially for the higher interest rate countries, like Australia, New Zealand and
United Kingdom. The coefficients of Australia and United Kingdom become positive
for the 12-month and 2-year rolling regression. New Zealand has a coefficient of 2.006
for the 12-month rolling model. For lower income economies, the new added factors
will not change the positive coefficients in the short-run model. It still just increase
the magnitude of the coefficients, making the coefficients even more deviated from
one. Moreover, R? is increased but the explanation power of the new model is still
small.

This empirical fact indicates the possibility that the risks captured by the gener-
alized fact are due to the carry trade holding. Carry-trade is an old and popular
strategy in international market. It consists of borrowing low interest rate curren-
cies such as the Japanese yen, and simultaneously longing finance high interest rate
currencies such as the New Zealand dollar. The violation of UIP theory shows that
high interest rate currency will appreciate which means holding such currencies will
generate profits for investors. Carry trade holdings, in turn, exaggerate the forward

premium puzzle.
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Since the model works better for popular high interest carry trade currencies, the
risks captured in the model may reflect the danger of carry trade holding. Given
the short time frame, carry trade may dominate the exchange rate movement which
causes a violation from UIP hypothesis until carry trade unwinds. Carry trade pays
off on average but the volatility is high. At times the strategy produces big losses and
this is often called carry trade unwinding. Carry trade unwinding happens from time
to time, but the timing and the magnitude is not certain in the short run. Assume
there is a small probability that a substantial appreciation of foreign currency will
occur. During the long run, carry trade unwinding will happen for sure and the
benefits of carry trade are eliminated. Thus, market participant may observe risks
and ask for proper compensation in the long run. I will do more analysis on this part

when I compare different rolling models.
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5.4  Overall Rolling Regression

In the overall rolling regression, I assume that the market participants will use all
the historical prices to observe the risks and errors. I first test my model on total
monthly data and the results are reported in Table 7. The purpose of this overall
regression which covers more than 10 years time period for all currencies is to check
whether the risks that investors might ask for a premium over time to compensate
for holding foreign assets are due to long-term risks and whether the risk premiums
that have been asked for are more appropriate in the long run. If the long-term risks
and errors are well understood by investors in the market and are captured by the
historical exchange rate and interest rate prices, then the generalized solution should
solve the forward premium puzzle by changing the negative coefficients to positive
and the results should be better than the short-term model.

My finding is consistent with what I expect. It is shown that for each of the eleven
countries, all of the interest rate differential coefficients are positive after adding
mean and variance of the generalized solution. For the daily regression shown in
the appendix, the coefficients sign are mixed. For example, Japan and Turkey have
negative coefficients in the model without constant term. This is consistent with the
stylized fact in the literature that UIP holds better in monthly data.?®

Compared with the short-term rolling and the relative long-term rolling models,

overall rolling model work even better. The major improvement is that all the co-

26This stylized fact is well documented by Chinn and Meredith (2005), Boudoukh et al. (2005)
and Chinn (2006). In the latest Chinn and Quayyum (2012), they extend their previous work to
the period up to 2011 and show this stylized fact is still hold. Monthly data disclose less forward
premium puzzle than short daily data.
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efficients are positive. The coefficients of the two developing countries, Turkey and
South Africa are not just positive but also significant, which is not shown in the other
models. The mean of the generalized factor is not significant for many countries but
the coefficients are all negative and have large magnitude. The deviation of the gener-
alized factor are negative for the high interest rate countries with large magnitude but
positive for the low interest rate countries, like Japan, Norway, Sweden and Switzer-
land. As shown in the previous sections, this indicates over the long run the mean
of the generalized factor might capture the omitted risk premiums and the deviation
of the generalized factor might capture the risk premiums for the high interest rate
currencies, the carry trade risks. It seems that the information captured by the long
run prices is more accurate to correct the puzzle than the short run. Forward pre-
mium puzzle indicates higher interest rates are associated with future appreciation of
exchange rate at short horizon. Over the long run,like 10 years, the temporary effects
fade. Exchange rate will drop to reflect more fundamental dynamics as shown in UIP
hypothesis.

In short run test, I state that carry trade holding will cause the deviation from
UIP hypothesis. But in the long run, unwinding will happen to carry trade cur-
rencies when investors reach the liquidity limit. Carry trade reversal will cut the
profitability of carry trade, making the total returns not far away from UIP’s pre-
diction. The insignificant long run test continuously confirms the argument on carry
trading holding risks.

The results are robust on regressions with constant and regressions with high-low

spread and bid-ask spread. However most of the interest rate coefficients are not
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significant, except South Africa and Turkey. This indicates conventional risks are not
dominant reasons to drive exchange rate movement. Transaction costs are expected
to fall monotonically over time and these conventional risks are fade over time. Risk
premiums vary in the long run. For example, country risk and political risk change
from time to time. The recession of early 90’s US economy brings lower US interest
rates. Investors trade in high yield emerging markets. Later US interest rates increase
while Japanese interest rates fall to almost zero. Contagious crises associated with
Russia and LTCM of 1998 change the currency trade again the market. Forecast errors
are also corrected after a learning process. Thus long horizon movement reflects more
fundamental dynamics and the returns are moderate.

R? results further provide evidence for this stylized fact. Most countries have
less than 3% R?, except South Africa (6%) and Turkey (17%). The coefficients
of generalized factor’s mean are negative for all countries, which is consistent with
the 3-month information regression. Thus, the foreign currencies tend to appreciate
when the expected risk captured by the generalized solution increase. The coefficients
of the volatility provide meaningful results. Most high interest rate currencies have
negative coefficients on the volatility term. This shows that when the currency is more
volatile from the historical trading pattern exchange rate is more likely to appreciate
to compensate investors. There are four countries that have negative coefficients and
three of them are low interest rate currencies. Interestingly, bid-ask spread coefficients
are not significant which hints that the movement of exchange rate is not derived by
conventional transaction costs.

The low R? in the regression motivates me to test for a special time period, the
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financial crisis. During the crisis, investors are more likely to reach the liquidity
constraint and have to give up the holdings on risky currencies. Expected carry trade
holding risk premium disappears because of the capital liquidity constraint and carry
trade reversal. The generalized solution from historical returns has no predictability
on the timing of carry trade reversal. The unexpected change in exchange market will
make the generalized factor useless since now there is no forward premium anomaly
and the risk premiums from carry trade holding should not correct the coefficient
sign. Hence, I continue to provide short run tests focusing on this special time period,

financial crisis.
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5.5  Comparison of Different Rolling Period Models

The model in the dissertation assumes that market participants anticipate risks or
forecast errors and asks for appropriate risk premiums. It is not clear and materialized
in the literature how market participants anticipate the risks and the movement of the
exchange rate. In this section, I will make an empirical investigation on the forecast
behavior of market participants.

I assume that investors anticipate risks or forecast errors using 2-weeks, 1-month,
3-month, 12-month, 2-year, and overall data rolling regressions for all the countries.
For example, for 2-weeks information model, investors anticipate risks or errors from
10 trading days. The generalized risk factor is calculated using 10 days exchange
spot rate and interest rate. The mean and deviation are derived from the 10 days
generalized factors moving average. 2-weeks, 1-month, 3-month information are cat-
egorized as short-term information model. 12-month, 2-year model and overall data
are long-term model.

Fisher (1930) discusses the Fish Equation that market participants generally did
not adjust at all accurately and promptly to changes in the behavior of prices but
did so only with a long lag. Friedman and Schwartz (1991) also state the problems
of stochastic disturbances in the short run and importance of long-run relations.
From the comparison, I reach the similar conclusion: For UIP, market participants
have inaccurate and delayed adjustment of the nominal interest rate differentials and
exchange rate differences in the short run. However, in the long run, the failures of

UIP are not persistent.
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In the 2-weeks rolling regression model, Australia has a significant negative coef-
ficient of -3.5340, which indicates the model doesnt work. Market participants are
not likely to get an accurate risk premium from 2-weeks nominal interest rate and
exchange rate information. For other short-run model, the coefficients are still neg-
ative, -2.8504 for the 1-month rolling regression and -1.8810 for the 3-month rolling
regression, with decreased magnitude of the coefficients. The coefficient becomes pos-
itive first in the 12-month rolling regression, which indicates the improvement in the
performance of the model. In other words, market participants could anticipate risk
premiums more properly when they average the data over longer time periods. The
coefficient maintain positive in the 2-year and overall rolling regressions. Other coun-
tries show similar pattern. United Kingdom and Switzerland also provide evidence of
stable longer horizon analysis, with positive coefficients in the 12-month and 2-year
rolling regressions.

New Zealand, South Africa, Turkey have negative coefficients in the short-term
rolling regression and relative long-term rolling regression model, but become positive
in the overall data rolling regression. For example, Turkey has coefficients -0.8884 in
the 2-weeks rolling regression, -0.8518 in the 1-month rolling regression, -0.8157 in
the 3-month rolling regression, -1.2908 in the 12-month rolling regression, and -1.5796
in the 2-year rolling regression. But from the overall rolling regression, the coefficient
becomes positive eventually. New Zealand and South Africa reveals similar pattern.
New Zealand has the coefficient of 2.5015, South Africa has a significant positive
coefficient of 6.1264 and the coefficient of Turkey is also significant and positive 1.9360.

It seems for the two developing countries, Turkey and South Africa, it takes a longer
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horizon to anticipate the risk premiums. All these evidence indicate that there is an
improvement in the performance of UIP in the long term.

The evidence shown in the empirical rolling regressions can be related to the peso
problem, which refers to the effects of low-probability events. The peso-problem type
explanation is first discussed by Irving Fisher. He argued that UIP is caused by the
market participants inability to forecast the movement of the exchange rates. Agents
may overestimate or underestimate occasionally but in the long run the agents are
able to forecast the interest rates more certainly so the UIP is less violated in the
long horizon.

My results support peso problem explanation. Traditional risk factors are not
proper explanation for the puzzle, which is wildly argued in the literature. In my
model, agents observe the historical trading pattern and ask for the appropriate risk
premiums. If the compensation for the agents comes from the traditional risk factors,
which is high frequent and easily to be observed, then there should not be any differ-
ence between the short run rolling regression and long run rolling regression results.
However, that is not the case in my empirical test. It seems that the market partic-
ipants are not able to make appropriate adjustment from the nominal interest rate
differential to estimate the movement of the exchange rate changes. Then it has to
be low-probability events that do not occur often in sample that cause this difference.

In the long run, peso problem is not that important and UIP is less violated.
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5.6  Rolling Model Regression During the Financial Crisis

I set 8/01/2007 to 8/01/2008 as my regression test period for the financial crisis.?’
Table 8 shows my regression results using daily data. 2®* More models are tried in
this part. Panel A is the result without the constant term while Panel B adds the
bid-ask variable which is the bid and ask spread of the spot rate and high-low variable
which is the highest price on a trading day minus the lowest price. The corresponding
coefficient for each country is reported after each variable and the number under the
coefficient is the t-statistics. Figure 1 shows the spot rate movement during the
financial crisis for each country.

The coefficients turn back to negative for Canada, Japan, Norway, Poland, Swe-
den, Switzerland and UK. Among them, Japan, Norway, Sweden, Switzerland and
UK are significant negative during the financial crisis which shows the likelihood of
disappearance of carry trade and relevant risk components.

The recent financial crisis means high uncertainty and risk aversion itself. The
”safe haven currencies”, Japanese yen and Swiss Franc, appear more attractive than
others, since such currencies represent hedge assets with low risk or high liquidity.
Thus, previous literature also documents the fact that for periods of high risk aversion,
we always observe appreciation of the yen and the Swiss franc against the dollar.
The negative coefficients on interest rate differential seem to capture this effect and

the appreciation of the two safe haven currencies is related to the volatility of the

2TFinancial crisis starts early in equity market and moves to exchange market in August 2007.

28For Monthly data, I used a two year rolling model. Monthly data show even more significant
results for two year period with 24 observations. Since the observations are too small to indicate
the results are convincing, I do not report the monthly result here.
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generalized factor. Meanwhile, in 2006, the Bank of England cut interest rates due
to inflationary concerns. The pound appreciated against the dollar and it continued
to appreciate in the following year, while the US dollar declined. However, the UK
currency started to lose its value until December 2008 at a rapid rate and it is not a
holding currency during financial crisis. Canada and Norway are also used as safe-
haven currencies from time to time by investors. Canada and Norway are always
treated as commodity safe-haven currencies. These facts are consistent with the
negative coefficients during the time period as what I observe in the regression results.
There is no clear reason showing why Sweden also experience currency appreciation
during the crisis, since there is a long-term debate on whether the Swedish Krona is
a safe-haven currency. 2°

For the 9 tested developed countries, the Australian and New Zealand dollars are
two strong carry trade holding (target) currencies. IMF documents that Australian
dollar is the biggest profitable currency among overall 150 currencies in the financial
crisis. The effect of the financial crisis on Australia is less than most of the other
countries, given the fact that the Australia economy does not experience severe reces-
sions or rises in unemployment as the other developed economies. The local economy
and the financial market are relatively healthy. Thus, unwinding of the carry trade
positions for the Australian may largely explain the depreciation of the currency dur-
ing the financial crisis. The impact of the financial crisis on Australia started later in

2008. New Zealand has unwinding impact during financial crisis which also happens

29 Arguments in favor of the Swedish Krona as a safe-haven currency include: Free floating currency
inside Europe, budget balance, taxes, small and open economy, and C/A surplus; Arguments against
the Swedish Krona as a safe-haven currency include: a negative net international investment position,
no safe-haven banking sector, no commodity safe-haven sector and etc.
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later than other currencies. The slow unwinding starts from March 2008. However,
the coefficients are all positive as what is expected, indicating the depreciation of the
two currencies. Two emerging countries, South Africa and Turkey, provide no evi-
dence on carry trade unwinding but they both show impact from the financial crisis.
The magnitude of the coefficients is large for both countries, 31.54 for South Africa
and 28.58 for Turkey, but they are not significant.

Compared with original model, the generalized factor model are more consistent
with the empirical facts. For example, both Australia and New Zealand have positive
coefficients which show the depreciation of the currencies, while in the original model
Australia has the negative coefficient but New Zealand has the positive sign. South
Africa and United Kingdom also have coefficient signs that do not match the empirical
facts. From figure 1, South African rand declined during the crisis, while in the
original model the coefficient is negative not positive as it should be.

Adding high-low spread and bid-ask spread does not change the sign of interest
rate differential. In my regression, for all tested countries, bid-ask spread coefficients
are not significant. This could because my solution is general enough to capture these
conventional risks required by market participants. The generalized solution comes
from historical exchange rate and interest rate, which already involves historical risk
factors and errors. Another possible reason is that during the financial crisis, there
is less insider information.3°

High-low spread measures the market participants’ preference. 7 out of 11 high-low

30See Burnside et al. (2009)’s explanation of bid ask spread which is also discussed in the literature
review.
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spread coefficients are significant and help to increase R%. But the signs are mixed,
indicating less consistent preference and judgement on future price movement. Emerg-
ing countries, South Africa and Turkey, all have significant negative coefficients while
developed countries show both positive slope, such as Australia and New Zealand,
and negative sign, such as Norway and Canada. One noticeable thing is that the
magnitude of the coefficients is relatively small compared with interest rate differen-
tial coefficients. This is because for interest rate differential I am using the log price.
The largest two happen to be Australia and New Zealand, which also have the signif-
icant positive interest rate differential coefficients. For comparison, the magnitude of
Australia’s high-low spread coefficient is 20 times the one of Canada and 60 times the
one of Japan. It seems market participants have stronger disagreement on holding
Australian dollar and New Zealand dollar during financial crisis.

The mean of the generalized solution has negative relationship with the exchange
rate differential under all two tested cases. Most negative coefficients are significant
and have very large magnitude. From Panel A, the coefficients of mean are all sig-
nificant, except Australia and Poland. The historical risk components do accelerate
the downturn momentum of currencies during financial crisis. The volatility of the
risk factor captured by generalized solution does not fully help to understand the
movement of exchange rate changes. The coefficients of the volatility factor are not
consistent. Japan, Sweden and United Kingdom have positive coefficients. It seems
the historical volatilities of these three currencies will smooth the decrease of exchange
rate. While for most other countries, historical volatility is an accelerating factor.

The greater R? after adding high-low spread implies that there are some risks or
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errors that may be not fully captured by the generalized factor. These types of risk are
out of expectation and are not captured by the historical interest rate and exchange
rate differentials. One possible explanation is expectation errors caused by over or
under reaction to the financial crisis. This might explain the mixed signs. Since
this is not a sudden unwinding, these negative coefficients are not as large as the
later sudden unwinding coefficients in next section. Mitchell et al. (2007) shows that
exchange market has slow movement to currency policy and the comparison between
the sudden unwinding and my result of financial crisis unwinding well captures this
fact.

To sum up, carry trade unwind caused crisis-related movements reversed strongly
for Australia and New Zealand. During the financial crisis, safe haven effects dominate
carry trade effects. UIP is less violated and interest rate differentials explain more
of the crisis-related exchange rate movements in 2008-2009 than in the past. The
generalized factor model works well since the information captured from the historical
pattern reveal the risks of the crisis.

Now, I am turning to run short term rolling model. I use 1-month rolling model
which assumes the market participants ask for risk premiums from the previous 20
trading-day information, interest rate and exchange spot rate. Then I do the regres-
sions for a 3-month rolling period in Table 9. Panel A means the regression is from
5/01/2007 to 7/01/2008, Panel B is from 6/01/2007 to 8/01/2008, Panel C is from
7/01/2007 to 9/01/2008 and Panel D is from 8/01/2007 to 10/01/2008. In this way,
I could check whether the generalized factor model has the prediction ability for the

financial crisis.
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The short term rolling model reveals some evidence on the forecasting ability.
Both Japanese Yen and Swiss Franc switch coefficient signs right before the financial
crisis. Japanese Yen changes to negative coefficient since June, 2007, which is due
to the demand of the safe haven currency. Swiss Franc also switches from positive
coefficient to negative in July, 2007. All these facts reveal a gradually changed demand
from target currency to safe haven currency. For the carry trade holding currencies,
Australian and New Zealand dollars, it seems that the market participants start to
sell Australian dollars earlier than New Zealand dollars. But the evidence is not clear
here, since the coefficients are not significant. It seems that the generalized model do

provide us some evidence on the forecasting.
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Figure 1: Exchange spot rate during the financial crisis
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5.7 Sudden Reversal for Japanese Yen: A Case Regression

Table 10: Sudden carry trade reversal of Japanese Yen

Panel A: without constant coefficient
Variables  10/01/1998 — 1/01/1999 5/01/2006 — 8/01/2006 2/01/2007 — 5/01/2007

X —572.8937 —835.6291 —917.2908
—2.7255 —1.7083 —2.0964
meanrf —16.3630 —270.3607 —685.0517
—0.7369 —2.1167 —2.7804
devrf —1966.538 —4102.147 —1649.261
—2.7373 —1.4707 —0.0390
R-squared 0.1108 0.0672 0.1128

Panel B: with other variables
Variables 10/01/1998 — 1/01/1999 5/01/2006 — 8/01/2006 2/01/2007 — 5/01/2007

X —395.2462 —712.3993 —995.0325
—2.1658 —1.4354 —2.3698
meanrf —16.9365 —258.8899 —529.4194
—0.8847 —1.9575 —2.1763
devrf —1544.404 —3449.258 —3367.392
—2.5014 —1.2040 —1.7999
bid-ask —0.0073 0.0497 0.0258
—0.8020 1.4287 1.0863
high-low 0.0018 —0.0006 0.0019
5.1046 —0.7140 2.5575
R-squared 0.3753 0.0996 0.2144

The recent major financial crisis in 2008 is still not a perfect case to test our
model. Investors can well predict the possible liquidity constraint and forecast the
future carry trade reversal, which is revealed in the last part of the previous section.
This fact may explain why the magnitudes of the negative coefficients are significantly
large. Hence, an extension test I provide here is one for sudden Japanese Yen carry
trade unwinding. During the sudden unwinding, the model with the generalized factor
should capture a larger magnitude and the appreciation of the foreign exchange rate.

Japanese Yen is the most commonly traded carry trade currency. Market partici-
pants use Japanese Yen as a funding currency because it had the lowest interest rates
in the world for more than 10 years. Chaboud and Gagnon (2007) show the evidence
of substantial carry positions from bank loans and bond holdings of Japanese Yen.

They document three sudden and rapid Japanese Yen carry trade unwinding in his-
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tory, October 1998, May 2006, and February 2007. For example, in one week of 1998
(October 4—10), Japanese yen rose 16% against the dollar. This sudden appreciation
reversed profitable carry trade using Japanese yen as the funding currency.

I provide test results in Table 10 for these three unwinding. To involve enough
observations, the test starts from the carry trade reversal and lasts for a 3-month
period. Compared with the results in the major financial crisis, the generalized solu-
tion captures the large appreciation of sudden unwinding by large magnitude negative
coefficients. For example, the first sudden reversal has coefficient —572.89 which is
negative and significantly different from unity. The large magnitude is because we
use log price but it is still much greater than the slopes of the financial crisis. The
mean values of the generalized factor are significant for 2006 and 2007 unwinding.

The second regression still shows bid-ask spreads are still helpful to explain the
loss. This indicates that conventional risks are not enough to generate unwinding
and losses. What causes these carry trade unwinding? Since conventional events, like
slow tightening monetary policy, cannot explain, the reversal should be triggered by
unforeseen movement. Every once in a while, carry trade reverses. The reversal is not
surprising but the timing when a sudden revaluation upward of the low interest rate
currency happens is not predictable. The rejection of uncovered interest rate parity
tells us carry trade is profitable but the risk is also large as shown in the model. There
is no clue that which new information may cause investors suddenly to sell the high

Two of the three high-low spreads are significant. These signs are all consistent with
the results from financial crisis expect that under sudden unwinding regression results

show much greater R?. It is also noticeable that even compared with the results in
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Panel A and B, involving significant high-low spread largely increases R2. For 1998
unwinding R? increases from 11% to 37% and for 2007 the empirical evidence shows
a 10% increase in R?. But for 2006 unwinding which has a non-significant high-low
spread, R? does not change much. Compared with financial crisis results, the main
difference is the magnitude of the interest rate differential coefficients. Our results

provide evidence that sudden and rapid unwinding is much more painful to investors.



CHAPTER 6: REGIME TESTS

The first two dummy variables separate the interest rate differential (x) into periods
of positive and negative values. Bansal (1997), the empirical evidence indicates an
interest rate regime difference. When the interest rate differential is positive, the
slope coefficient is negative which rejects the uncovered interest rate parity. However,
the slope coefficient is positive when the interest rate differential is negative, and in

this case the forward premium puzzle disappears.

dummyl =x if x>0
(33)

dummy2 =z if x <0

The regime test on the interest rate differential does not show that there are nonlin-
earities in relationship. In particular, the sign and magnitude of the slope coefficient
do not depend on whether the interest rate differential is positive or not. Table 7
panel A reports this regression result. I also include bid ask spread and high low price
differential in the model, but the results are very similar to the case without these
variables.

The empirical test shows that the regime difference of interest rate differential does
not exist after the model involving the generalized factor’s mean and variance. Only
Poland and Switzerland show similar coefficient signs as Bansal (1997). These two

countries have negative coefficients when the interest rate differential is positive and
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positive coefficients when the differential is negative. But the magnitude is not close
to one and the coefficients are not significant. Four countries, Canada, New Zealand,
Norway and Sweden, show the opposite results with positive coefficients when the
interest rate differential is positive and negative coefficients the other way around.
Australia, Japan and United Kingdom show no regime difference in the test. These
countries have the same coefficient signs for both positive and negative differentials.
South Africa and Turkey both have significant positive coefficient even in the long run
monthly regressions and these two countries have special regime test results. After
adding generalized solution’s mean and deviation, South Africa and Turkey both have
only positive differential and the regime test is not applicable on these two countries.

Regime difference on interest rate differential disappears after the model including
the generalized factor. The meaning of the generalized solution is that it captures
whatever reason that causes forward premium puzzle. When the interest rate differ-
ential is positive, the slope coefficient is negative without generalized solution and the
solution is proved to correct it to positive in previous sections. This could be caused
by a carry trade holding. The slope coefficient is positive when the interest rate dif-
ferential is negative when there is no carry trade. Thus, after adding the generalized
solution, regime difference should disappear or not generate consistent result which
is shown in the results.

The next two dummies, dummy 3 and 4, are designed to check whether there is a
regime difference of the generalized factor’s mean. Generalized factor’s mean could

be positive or negative. Since the both directions make the slope sign to be positive,
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there should be no regime difference.

dummy3 = meanrf if meanrf >0
(34)
dummy4d = meanrf if meanrf <0

The evidence confirms that there seems no difference between positive and negative
mean values. All the countries show negative coefficients when the mean values are
negative. Canada, Norway and South Africa have significant negative coefficients for
negative mean regime. However, for the positive mean regime, the coefficients are
mixed. Most countries have negative coefficients even for the positive mean regime
except Canada and Norway. Since all the coefficients for the positive mean regime are
not significant, there is no nonlinearity of this regime. Japan has all positive mean
values of generalized factor while New Zealand, Poland and Turkey have almost all
negative mean values. Thus, these four countries are not testable. From the magni-
tude of the coefficients, the negative mean values affect the model much more than
the positive mean values, except Australia. This means that negative risk premium
derived from the generalized factor will largely decrease the exchange rate differential
while positive risk premium has mixed effect on the direction of the exchange rate
differential.

As stated in Bilson (1981), any regression results are possible to be derived by the
impact of a small number of outlying observations. This is also very likely to trigger
positive coefficients in my model’s regression since the generalized factor has positive
skewness. For example, South Africa and Turkey both have significant positive coef-

ficients on interest rate differential even for the long run monthly regression. Table 2
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shows that both countries have very large positive skewness. Under the assumption
that the errors are temporally uncorrelated, it is very likely that my results come
from the extreme positive values of interest rate differential, mean value of general-
ized factor or volatility of the factor. Thus, I continue to design several dummies to
check whether my results are biased because of outliers.

Followed Bilson (1981), Dummy 5 and 6 divide the interest rate differentials into
two groups, those less than ten percent in absolute value and those greater than ten
percent in absolute value. Dummy 7 and 8 divide the observations into two wider
range groups, those less than twenty percent in absolute value and those greater than

twenty percent in absolute value.

Tdif f = Tmazimum — LTminimum (35>

(

dummyd =z if T < Tpinimum + 10% * Tgifs

dummyb =z if > Tmagimum — 10% * Taifs
\

dummy? =z if T < Tyinimum + 20% * Taiff
(37)

dummy8 =z if T > Tmagimum — 20% * Taiff
\

Table 8 reports this regime test results. Some positive coefficients of interest rate
differential are partially due to the large outlying observations. Norway, South Africa
and Sweden’s results provide evidence that the exchange rate differential is determined
by 10% largest outlying interest rate differential while Canada and New Zealand show
the same result in 20% largest outlying range. That is when interest rate differential
increases, the exchange rate of foreign country to US will appreciate indicating that

uncovered interest rate parity holds.
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Compared with these countries, Australia has significant positive coefficients on
both sides of the outlying observations. However, the magnitude on the smallest
10% group is much larger than the largest 10% group, indicating the exchange rate
differential for Australia is largely due to the small interest rate differential. Japan
yen, another popular carry trade currency, has the similar result as Australian dollar.
However, the magnitude of the coefficient of Japan is not large and is significant only
in 10% range. Poland, Switzerland, Turkey and United Kingdom’s results are not
much affected by the outlying results, under both 10% and 20% range.

The results from interest rate differentials are mixed. The mixed effect could be
due to adding generalized factor into the model. It is interesting to check whether
the puzzle is solved because of the outliers in the mean and volatility of generalized
factor.

Followed the same procedure, dummy 9 — 12 are designed to separate extreme
values in the mean of generalized factor and dummy 13 — 16 are help to check whether

extreme volatility values have consistent effect on the model.

meant fgirr = Meanr fazimum — MEANT frinimum (38)
devrfdiff - devrfmaa:imum - devrfminimum (39>
dummy9 = meanrf if meanrf < meant fuinimum + 10% % meanr f; ¢
(40)
dummyl0 = meanrf if meanrf > meant frazimum — 10% % meanr fg; ¢
\
.
dummyll = meanrf if meanrf < meant fuinimum + 10% % meanr f4; sy
(41)
dummyl2 = meanrf if meanrf > meant frazimum — 10% * meant fg¢
\
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)
dummyl3 =z if devrf < devr fuinimum + 10% * devr far¢
(42)

\ dummyld =z if devrf > devr frazimum — 10% * devr fgr¢

(
dummylb =z if devrf < devr foinimum + 20% * devr fai sy
{ (43)

| dummyl6 =z if devrf > devr frazimum — 20% * devr faifs

! The generalized factor’s mean

The results are all attached in the appendix.?
value does not have regime difference. The coefficients are all negative for both the
largest and smallest 20% mean values, except Poland and Turkey. Australia, Canada,
New Zealand, South Africa, Turkey, and United Kingdom have significant negative
coefficient when the mean of the generalized factor is within 20% smallest value.
Japan and Switzerland have the opposite results. They show significant negative
coefficients in the other regime, the 20% largest mean values. It seems when the
generalized risk is high, the funding currencies, Japanese yen and Swiss franc, are not
attractive and the exchange rate of foreign country to US will depreciate. When the
generalized risk is low, the popular carry trade currencies, like New Zealand dollar,
tend to appreciate. Thus, this fact indicates the generalized factor is a measure of
the risk of carry trade reversal. Among the 11 tested countries, only Turkey provides
evidence for the regime difference. The noticeable feature of Turkey’s result is that
the magnitude of the coefficient of largest mean regime is 20 times higher than the
one of smallest mean regime. It seems that Turkey does not have carry trade reversal

risk and forward premium puzzle.

Further, the volatility of the generalized factor also shows no evidence about the

31Gee Table 11 and 12.
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regime difference. New Zealand, South Africa and United Kingdom have significant
negative coefficients when volatility is within 20% largest values, indicating when
generalized factor is more volatile, the exchange rate tend to depreciate. This result

i1s not consistent on other countries.



CHAPTER 7: CONCLUSION AND POSSIBLE EXTENSIONS

The generalized factor proposed in the dissertation provides empirical correction
for the UIP. Now the long-term risk premiums are measurable by the model. In the
dissertation, I conclude that there are long-run deviations from parity conditions that
appear to be caused by large, but infrequent, shocks to the monetary environment.
There are two possible explanations of the large and infrequent shocks. First one
is the market participant inability of forecasting that may systematically affect the
change in exchange rates. Over the long run, the market participants are more likely
to make accurate forecasting which cause a less violation of the UIP at the long
horizon. Second explanation is the carry trade holding risk. Over the long run, the
carry trade unwinding happens which reduce the violation of the UIP.

There are several possible extensions. For the generalized solution, I assume that
it follows normal distribution. I find the evidence that generalized factor is related to
the carry trade. In Brunnermeier et al. (2009), they document positive interest rate
differential skewness for funding currencies, like JPY. While for investment currencies,
especially NZD and AUD, the skewness is negative. My generalized solution may also
have country difference on its distribution. Other distributions, besides normal, can
be tested in the model. T also plan to involve more sudden unwinding case studies for
NZD and AUD.

Another extension of the dissertation is the prediction of the model. From the



85

financial crisis test, the generalized factor model cannot fit the data well. Since
the generalized factor is related to the carry trade risk, it present weak prediction
power when carry trade effect disappears and safe heaven currency effect dominates.
However, this empirical finding motivates the possibility to use the data under certain
episodes to predict similar future scenario analysis. For instance, generalized factor
can be extracted from Asian crisis of 1997 to 1998 and the crisis following the Russian

debt default in 1998 and then be used to replicate the crisis scenario.
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APPENDIX A: A MORE GENERAL EMPIRICAL REGRESSION FORM

From equation (14), we have

1+ R, . -
Sij,tEt <~—Jt+T> Et<eXp(wj,t+T)) = Et(1 + Ri,t+T>Et(eXp<wi,t+T>) (44)

ijt+T

Then take log on both sides will derive

L+ Ryt [Et(eXP(TD'HT))]
10 SZ +10 E ~—J’ —|—10 ~J’ :lO E 1—|—Rl
g( J7t) g t ( Sij’t+T ) g Et<eXp(wi,t+T>) g[ t( 7t+T)]
(45)
Then the generalized solution is expressed as
o | BB
Et(exp(wi,t+T))
log [Ey(1 4+ Riyrr)] — log(Sije)— (46)
1 1
log Et(l + Rj,t—i—T)Et ( = ) + cov ((1 + Rj,t+T>7 ( = ))]
ij,t+T SZJ,t“rT
Compared with the previous expression
log {Et(exp(lz’j,tw))] _
By (exp(Witir))
log [Ey(1 + Rigyr)] — l0g(Siia)— 47)

log(Ev(L + Rjes)) = Log(Er(Sijer))|

The last term of the right hand side of equation (42) and (43) is different due to the co-



93

variance. Now define A = Ey(1+R; 1) Ei(——) and B = cov [( + Rji7), (s 1+T )]

Z] t+T

].Og(Et(]_ + Rj,t-‘rT)Et( = ) + cov (]_ + Rj7t+T>, ( = = lOg(A + B)

)
ijt+T

s [ (2 )] st (1)

ij,t+T

(48)

We have

log [Et( (%HT))}

Ey(exp (Wi t11))

log(Ey(1 + Risir)) — log(Sije) — log(E(1 + Rjsir))+ (49)

~ B
log(E;(Sije41)) — log (Z + 1)

log(Ey(Sijer)) — log(Sije) =

log(Ei(1+ Rjiir)) — log(Ei(1 + Ripir))+ (50)

o5 | ety o2 (3 +1)

log(Ey(Sijer)) — log(Sije) =

Tjt+T — Tig+T+ (51)
cov((1+ Rje7), (=) ,
_l’_
E(1+ Rjiir)E(z——)

Et(exp(wj,tw)) o
tog {Exexp(wi,tm)} +log

Sij t+T

Sijedr

Now, we have the final testable expression:

log(Et(gij,tJrT)) - 10g(51'j,t) =

it = Tigrr + (et + '50_32',t+T)+ (52)

cov((1 + Rjqr), (3 )
B+ Rypr) B )

Sy t+T

log

SijetT
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Compared with (28), we have two changes:
1) ( ILLj}t+T+-5O_j2<7t ) would be different, since it comes from a new expression, equation
(51).

2) We also involve a new term in the regression due to the covariance.



Sample: 5131998 11113/2012
Included obsenvations: 3785

95

APPENDIX B: STATIONARY TEST: AUSTRALIA

Null Hypothesis: INTEREST has a unit root
None

Null Hypothesis: DINTEREST) has a unitroot
Exagenous: Constant

Autocorrelation  Partial Correlation AC PAC QStat Prob Lag Lenglh & {Automatic- based on SIG, maxiag=29) L2 Lenath: 5 (Automatic - based on SIC, maxiag=29)
[ === 1 0995 0.995 37503 0.000 . -
! = 3 0999 0om sases 0000 tStatistic  Pron. tStatistic  Prob
i a 30802 0472 11214, 0.000
| | % 0990 0017 14926 0000  Augmented Dickey-Fullertest statistic 0.730184 _ 0.4005 Dickey-Fuller test statistic 3243561 0.0000
| | 5 0883 0082 18833 0oop  Testortical values: 1% level 2565574 Test criical values: 1% level 431895
| | 6 0087 0002 22327, 0.000 5% level 1.040908 5% level 2862108
| | 7 0985 0068 26014, 0.000 10% level 1518643 10% level 2567116
| ] 8 0984 0.051 29689. 0.000
| | 9 0983 0011 33354 0000  *MacKinnon (1996) one-sided pvalues *MacKinnon (1396) one-sided pvalues
| 1 10 0981 -0.035 37006. 0.000
| 1 11 0979 0.029 40646. 0.000
| ] 12 0977 0.018 44273 0000  Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
! | 13 04975 -0.034 47887. 0.000 Dependent Variable: DINTEREST) Dependent Variable: DINTEREST 2}
| | 140974 0041 51490. 0000  ponod | sast Squares Method: Least Squares
| ] 15 0972 0.045 55079. 0.000 . Date: 030814 Time: 08:38
Date: 03109114 Time: 08:33
! ' 160909 0,029 58654, 0000 gople (adjusted): 512211998 11M312012 Sample (agjusted): 512211998 1113/2012
! ' 17 0967 0063 62212 0000 Included observations: 3778 after adjustments
| i 18 0955 0.015 65756, 0.000 Included observations: 3778 after adjustments ncl I
| | 19 0963 0.004 59286. 0.000 et
| ] 20 0061 0.010 72300, 0,000 Variable Coeficient ~ Std Emor  tSlaistc  Prob Variable Coefficient  Std. Error  tStafistic  Prob
| ] 21 0950 -0.002 76301. 0.000
| | 22 0957 0028 79789 0000 INTEREST(-1) 0000191  0.000262 0730184 04853 DD&“;_;;RE%T‘;”; ’S :gggig SSE;?EQ jg;gigg ggggg
| I 23 0955 0.002 83262 0.000 DONTEREST1)  -0.412677  0.016219  -25.44351  0.0000 DUNTEREST D2 Dfoheaz  Dlooros  10goite oo
| ! 24 0952 -0.033 86720 0.000 DNTEREST(-2)) ~ -0.250105 0017536 -1426231  0.0000 AT S S e My
| | 25 0951 0.029 90164. 0.000 DONTEREST(3)) ~ -0.083080  0.017802 -4.641337  0.0000 D[\NTEREST(rti)Z) 0140280 0028057 4990727 00000
! ' 26 0948 0075 93590 0.000 DINTEREST(4))  -0.116726  0.017902 -6.520166  0.0000 ! ha )
| ] 37 0945 0003 97000, 0.000 DONTEREST(S) 0052178 0017338 2975308 0.0029 D(NTEREST(5)2)  0.088019  0.016221  5.426243  0.0000
! I 28 0943 0.005 100395 0.000 D(INTEREST(-5)) -0.087959  0.016220 5422856  0.0000 c 0000348 0001364 0621419 05344
| ] 29 0941 0.017 103773 0.000
| ] 30 0030 0.009 10713 0.000 R-squared 0.585241 Mean dependentvar 1.08E-05
| 1 31 0936 0035 110480 0000  SOuared 0.162134 " Mean dependentvar  -0.000420 Adjusted R-squared 0.684740  S.D. dependentvar 0.149335
| | 32 0933 0004 113808 0000  AdiustedR-squared 0.160801  5.0. dependentvar 0091528 SE. of regression 0083849  Akaike info criterion 2117752
| ] 33 0931 -0.030 117118 0.000 S.E. of regression 0.083847  Akaike info criterion 2117791 Sum squared resid 2651247 Schwarz criterion 2106196
| | 34 0920 0.038 120412 0.000 Sum squared resid 26.51143  Schwarz criterion -2.106235 Log likelihood 4007434 Hannan-Quinn criter.  -2.113644
[ i 35 0926 0.002 123691 0.000 Log likelihood 4007.508  Hannan-Quinn criter. -2.113683 F-statistic 1368.267 Durbin-Watson stat 1992119
| ] 36 0923 0031 126950 0000  Durbin-Watson stat 1992113 Prob(F-statistic) 0.000000
Sample: 513/1998 11/13/2012
Included obsenvations: 3785 Null Hypothesis: SPOT has a unit roat
Autocorrelation  Partial Correlation AC  PAC OQ-Stat Prob Exogenous: None Null Hypothesis: D(SPOT) has a unit root
Lag Length: 0 (Automatic - based on SIC, maxlag=29) Exogenous: Constant
[ | 1 0.999 0999 3778.4 0.000 Lag Length: 0 (Automatic - based on SIC, maxlag=29)
| | 2 0998 0021 75485 0000 .
| 1 3 0995 -0009 11310, 0.000 \-Statistic Prob tStatistic Prob®
| | 4 0995 0019 15084 0000
[ I 5 0.994 -0.032 18809. 0.000 Augmented Dickey-Fuller test statistic 0.857933 0.8951 N
| | 5 0993 0000 22545 0000  Tastcrifical vallies: o level 5557 Dickey-Fuller test statistic 6373524 0.0001
| 1 7 0991 0025 26275 0.000 Test critical values % level -3.431893
| 1 8 0990 0014 29995 0000 5% level -1.940908 5% level 2862107
i 1 9 0989 0.019 33708 0000 10% level -1.616643 10% level -2.567115
[ ) 10 0988 0021 37412 0000
! 1 1; ggg; _gggg ﬁ;g? gggg *MacKinnon (1998) ene-sided pvalues “MacKinnan (1996) ane-sided p-values.
! " 13 0.984 -0.003 48477. 0.000
| ] 14 0983 0028 52149 0000
| | 15 0982 0011 55813 0000  Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
| | 16 0980 0018 50488. 0000 iable: Dependent Vaniable: D(SPOT,2)
[ il 17 0979 0007 63116. 0.000 Depenqentvanahle D(SPOT) Method: Least Squares
I 1 18 0.978 -0.032 66755. 0.000 Method: Least Squares Date: 03/08/14 Time. 20.08
I i 19 0477 -0.003 70385 0.000 Date: 03/09/14 Time: 20:06
| I 20 Cart 5003 74009 0000 Sample (adjusted): 5151998 11/13/2012
| | 21 0974 0013 77623 oogo  oomwle (adiusted). 511471998 11/13/2012 Included observations: 3783 after adjustments
I i 52 0073 0015 81230 0.000 Included observations: 3784 after adjustments
| [ 23 0972 0001 84829, 0000 Variable Coefficient  Std.Eror  tStatistic  Prob.
[ [ 24 0971 -0008 88420 0.000 Variable Coefficient Std. Errar 1-Statistic Prob
! 1 o e D(SPOT(-1)) -1.035846  0.016252 -63.73524  0.0000
| I 57 09T 0000 salar 0000 SPOT(-1) 0000118  0.000137 0857933 03910 c 0.000113  0.000106  1.069153  0.2851
| | 28 0966 -0.003 102707 0000
i ] 29 0955 -0.013 106260 0.000 R-squared -0.000085 Mean dependentvar 0.000109 R-squared 0517925  Wean dependent var 2.80E-07
| ] 30 0.954 -0.025 109804 0000 g P Adjusted R-squared 0.517798 S.D. dependentvar 0.009367
| i 31 0952 0001 113340 00pp  AdjustedR-squared 0.000085  8.D. dependent var 0008507 SE.of regression 0.008504  Akaike info crterion 7.232180
[ 1 32 0.951 -0016 116867 0.000 SE. ofregression 0.006507 Akaike info criterion -7.231602 Sum squared resid 0.159957 Schwarz criterion 7228891
[ 1 33 0.960 -0.009 120386 0.000 Sum squared resid 0.160178 Schwarz criterion -7.229953
! ' B e o Log likelinood 13681.69 Hannan-Quinn criter. -7.231016
Log likelihood 13683.19  Hannan-Quinn criter. -7.231016 F-statistic 4062.180 Durbin-Watson stat 1.998624
! ! 35 0957 0018 127397 0000y epin watson stat 2071749
| 1 36 0.956 -0.021 130880 0.000 ! Prob(F-statistic) 0.000000

(a) Correlogram

Figure 3: Australia: exchange spot rate

(b) ADF test

stationary test

(c) ADF test for 1st diff



Sample: 5/14/1938 11/13/2012
Included observations: 3784

96

Autocorrelation  Partial Gorrelation AC  PAG O-Stat Prob Null Hypethesis: X has a unit root Mull Hypothesis: DOG has a unit root
None Exogenous: Constant
| f=—=1| 1 0997 0897 37650 0.000 R - Lag Length: 1 (Automatic - based on SIC, maxlag=29)
) = > D%k 0304 75223 0000 Lag Length: 2 (Automatic - based on SIC, maxlag=29)
" (= 3 0095 0136 11274, 0.000 *
i ) 4 0994 0018 15017 0.000 tStafistic  Prob” Ftatistic  Frod
[ [l 5 0993 0008 18753. 0.000
| 1 6 0.992 -0.010 22482 0.000  Augmented Dickey-Fuller test statistic 0.442008  0.5234 Augmented Dickey-Fuller test stafistic -80.72315  0.0001
| ) 7 0091 0014 26203 0000  Testcrflical values. 1% level 2585574 Test critical values: 1% level -3.431894
! i 8 0.989 -0066 29915, 0.000 5% level -1.940008 5% level -2.862107
" [ 9 0.988 0030 33620. 0.000 10% level -2.567115
! | 10 0987 0031 37318 0000 10% level 1618643
[ i 11 0986 -0.054 41006. 0.000 # = -\
| 1 12 0984 0011 44688, 0000  “MacKinnan [1996) one-sided p-values Mackinnon (1998} one-sided p-values
[ i 13 0983 -0048 48356. 0.000
[ [ 14 0982 0041 52018. 0.000
] 1A 15 0980 0001 85672 0000 Augmented Dickey-Fuller Test Equation Augmented DickeyFuller Test Equation
i i 16 0.979 -0.021 59317. 0.000 Dependent Variable: D(X) Dependent Variable: D(X,2)
! i 17 0978 -0023 62952. 0.000 Method: Least S N Method: Least Squares
[ i 18 0.976 0.028 66579. 0.000 Set ”mﬂ‘“f;fd E‘r“e"esﬁg2 Date: 03/11/14 Time: 11:23
[ [ 19 0975 0037 70198. 0.000 ate Ime: Sample (adjusted): 5/19/1998 11/13/2012
[ i 20 0974 -0002 73810. 0000  Sample (adjusted) 5/19/1998 111312012 Included observations: 3781 after adjustments
" [ 21 0.973 0056 77415. 0.000 Included observations: 3781 after adjustments
[ [ 22 0972 0013 81014, 0.000
Variable Coefficient ~ Std.Eror  tSfatistc  Prob.
! ! 23 0.971 0.028 84606. 0.000 Variable Coefficient  Std Emor  t-Statistic  Prob
] i 2 St hoa e omo DR-1) 1506699 0026295 -60.72315  0.0000
[ [ 25 0969 0036 91772, 0.000 - - -
] | 26 0958 0.008 95348 0.000 X1) -0.000288  0.000652  -0.442006  0.6584 D12} 0182046 0015998  11.37956  0.0000
| | 27 0.987 -0.013 98917. 0.000 D10 -0.414283 0016005  -25.88500  0.0000 [& 187E-08 228608 0820314  0.4121
i I 28 0.967 -0.000 102480 0.000 DO4-2)) 0181758 0.015001 -11.35043  0.0000
L ! 29 0.986 -0.033 106037 0.000 R-squared 0686147 Mean dependentvar -9 06E-11
| ! 30 0985 0014 109588 0000 R-squared 0.152006  Mean dependentvar 117E-08 Adjusted R-squared 0685081 S.D. dependentvar 2 50E-08
| ] E :
| \ B b o e ooy Adiusted R-squared 0.151557  5.D. dependent var 1.52E-06 SE of regression 140E-06  Akaike infa critsrion 2411472
| I 33 092 0008 120001 ogoo  SE- ofregression 1.40E-06  Akaike infa criterion -24.11460 Sum squared resid 7.44E-09  Schwarz citerion 2410077
| ) 34 0961 0021 123726 0000  SUM Squared resid 7.44E-09  Schwarz criterion -24.10985 Log likelihood 4550189 Hannan-Quinn criter. 2411206
] q 35 0.959 -0.049 127244 0000  Log likelihood 4559165 Hannan-Quinncriter.  -24.11284 F-statistic 4129749 Durdin-Watson stat 2016011
| ) 36 0958 0010 130785 0000  Durbin-Watson stat 2015875 Prob(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 4: Australia: log interest rate difference stationary test

Sample: 51141998 111132012

Included obsenvations: 3784

Autcorrelation

Partial Correlation

AC  PAC OStat Prob Null Hypothesis: ¥ has a unit raot
Exogenous: None

1-0.030 -0030 58881 0015 | aglength: 0 (Automatic - based on SIC, maxlag=29)
2 -0.002 -0.003 59008 0.052
3 -0.026 -0.026 83657 0.039 N N
4 0049 0047 17.547 0002 tStatistic  Prob
5-0.023 -0.020 19.627 0.001
g—s Sgg 3 Sgé S;:i: Sgsg Augmented Dickey-Fuller test statistic -63.95703 0.0001
& 0011 0010 27914 0000 Test critical values ;: :eve: -3353;;;
9 0,026 0.025 30553 0.000 eve -
10 -0.011 -0.008 30.998 0001 10% level -1616643
11 0014 0.009 31706 0.001
12 0005 0004 31.812 0001 #acKinnon (1996) one-sided p-values
13 0040 0.045 37.975 0000
14 -0.018 -0.014 39.188 0.000
15 -0.009 -0.014 39.512 0001
16 -0.026 -0.024 42055 0.000 Augmented Dickey-Fuller Test Equation
To D03 001 dvszs vo  operdentvanable: DY)
19 0008 0000 so7sz oopp  Memned LeastSquares
20 -0.013 -0.012 50425 0.000 Date: 03/11/14 Time: 11:30
21 -0.015 -0.021 51238 0.000 Sample (adjusted): 5/15/1998 11i13/2012
22 -0.001 0001 §1.245 0.000 Included observations: 3783 after adjustments
23 -0.002 0.002 51.254 0001
24 -0.014 -0.018 52.037 0001 N N
55 0.012 0010 52535 0.001 Variable Coefficient Std. Error t-Statistic Prob.
26 0016 0.016 53611 0001
27 0006 0008 53732 0.002 Yi(-1) -1.039182 0016248 -63.95703 0.0000
25 -0.001 0.004 53734 0.002
20 0046 0.047 61732 0000
30 -0.002 -0006 61747 0001 R-squared 0519594 Mean dependentvar -1.96E-07
31 0008 0011 62008 0001 Adjusted R-squared 0.519594 S.D. dependentvar 0.005380
32 0.009 0013 62299 0.001 SE. of regression 0.003729  Akaike infa criterion -8.345295
gi sgsg Sgg; Sgggg ggsl Sum squared resid 0.052580 Schwarz criterion -8.343646
35 0017 0021 5742 0001 EUQD\!KE‘I’L’NC;UU t ;5070805214123 Hannan-Quinn criter. -8.344709
36 0016 -0.022 67.780 0.001 urein-Watson sta -

(a) Correlogram

Figure 5: Australia: log exchange

(b) ADF test

spot rate difference stationary test



Sample: 5/14/1998 1111312012
Included ebservations: 3784

97

Null + RF has a unit root

Autocorrelation  Partial Correlation AC_PAC QS Pob  Eyggenous: None
3 ) 1-0.040 -0.040 59266 0.015 Lag Length: 0 (Automatic - based on SIC, maxlag=29)
I | 2 -0.002 0.003 59405 0.051
! 1 3 -0.026 0026 84294 0038 Statistic Prob.*
| i 4 0049 0047 17.567 0.001
! ' o e hoes mitie 00w Augmented Dickey-Fuller test statistic 6307688 0.0001
[ [ 7 0028 0.028 27.401 0000  Testcritical values: 1% level -2.565573
| | 8 0.011 0010 27.951 0.000 5% level -1.940908
1 1 9 -0.026 -0.025 30611 0.000 -
1 1 10 -0.011 -0.008 31065 0.001 10% level 1616643
| | 11 0014 0.009 31761 0.001 N .
[ [ 12 0.005 0.004 318563 0.001 *MacKinnon (1996) one-sided pvalues,
| | 13 0040 0.045 37.997 0.000
1 ] 14 -0.018 -0.015 39.224 0.000

15 -0.009 -0.014 30.553 0.001 .

: : 46 -0.026 -0.024 42114 0.000 Augmented ch_key—FuHerTestEquatmn
1 [ 17 0.044 0040 49428 0.000 Dependent Variable: D(RF)
i [l 18 -0.006 -0.001 49.579 0.000 Method: Least Squares
I | 19 0.008 0.009 49.807 0.000 . ’
] 1 20 0013 0012 50476 0pop LA D3/20114 Time: 1359
! ! 21 0015 0021 31208 oooo  Sample (adjusted) 515998 111312012
] [ 22 -0.001 0001 51302 0.000 Included observations: 3783 after adjustments
| | 23 -0.002 0.001 51312 0.001
1 1 24 0014 -0.018 52105 0.001 i i
b b 26 0012 0010 52645 0.001 Variable Coefiicient Std. Error t-Statistic Prob
[ | 26 0016 0.016 53658 0.001
i [ 27 0006 0008 53775 0.002 RF(-1) -1.039492 0.016248 -63.97688 0.0000
| | 28 -0.001 0.004 53777 0.002
[ i 29 0.046 0.045 61734 0.000
I I 30 -0002 0007 81751 0.001 R-squared 0519749 Mean dependent var 184E-07
i | 31 0008 0011 62006 0.001 Adjusted R-squared 0519749 S.D. dependent var 0.005380
| | 32 0009 0013 62287 0.001 SE. ofregression 0.003728 Akaike info criterion -8.345614
i i gi -S Ssg -s gs; gg :1; Ssgl Sum squared resid 0052563 Schwarz criterion -8.343965
| | 0,005 - Y
| | 35 0017 0021 66746 0.001 Log I\ke‘lmuud 15786.73 Hannan-Quinn criter. -8.345028
1 1 36 0017 -0.022 67.798 0.001 Durbin-Watson stat 2000267

(a) Correlogram (b) ADF test

Figure 6: Australia: the generalized risk factor stationary test
Sample: 51411998 11/13/2012 Null Hypathesis: MEANRF has a unitroot
Included observations: 3784 Exogenous: None
Lag Length: 15 (Automatic - based on SIC, maxiag=15)

Autocorrelation Partial Correlation AC PAC Q-Stat  Prob +-Statistic Prob*
| 1 | 1| 1 0852 0952 34358 0000  sugmented Dickey-Fuller test statistic 1245140 0.0000
= i 2 0902 -0051 65210 0.000  Testcriticalvalues 1% leve 2565576
| — " 3 0854 -0.006 9286.5 0.000 5% level -1.940908
= [ 4 0812 0041 11788, 0.000 10% level -1.618643
| — = 5 0798 0275 14205 0.000 N
— | 6 0791 0060 16580. 0.000 Wackinnon (1996) one-sided pvalues
[ — | = 7 0765 -0217 18801. 0.000
| — B 8 0752 0186 20845. 0.000  ugmented Dickey-Fuller Test Equation
[ I 9 0732 0008 22978. 0.000  pependent variable: DIMEANRF)
= i 10 0711 -0010 24897 0000  Method: Least Squares
= i 11 0699 0001 26755 0.000 Date: 02/20/14 Time: 14:00
= i 12 0682 -0.012 28521. 0.000  Sample (adjusted) 6/05/1998 1111312012
 — 5] 13 0672 0139 30235 0000 Included observations: 3768 after adjustments
= o 14 0660 -0.111 31891. 0.000
= | 15 0646 0040 33478 0.000 Variable Coefficient  Std.Emor  tStafistic  Prob
= | 16 0635 0.027 35011. 0.000 MEANRF(-1) 0032472 0002608 -1245140  0.0000
[ Il 17 0.623 0.001 36487. 0.000 D{MEANRF(-1)) 0028897 0015787 1830433 00673
= ' 18 0.606 -0.039 37886. 0.000 D(MEANRF(-2)) 0181098 0.015196  11.91767  0.0000
| [ 19 0595 -0.002 39235. 0.000 D(MEANRF(-3)) 0134584 0015260  8.819550  0.0000
= = 20 0563 -0.191 40443. 0.000 D(MEANRF(-4)) -0.007943  0.014551 -0.545857 05852
= o 21 0526 -0.100 41497. 0.000 D(MEANRF(-5)) 0150955  0.014365 -10.50842  0.0000
= | 22 0494 0032 42424, 0.000 D(MEANRF(-6)) 0001111 0014135 -0078581 09374
= A 23 0461 -0024 43233 0.000 D(MEANRF(-7)) 0179092 0.013968 -12.82139  0.0000

D(MEANRF(-8)) -0.067806  0.013478  -5.030906  0.0000
::' | 24 0439 -0.035 43966 0.000 D(MEANRF(-9)) 0145703 0012233 1191063  0.0000
= 25 0429 0056 44867. 0.000 D(MEANRF(-10)) 0113842 0011709 9722857  0.0000
= B 26 0420 0.119 45340. 0.000 D(MEANRF(-11)) ~ -0.005788 0010511 -0.550844  0.5819
= q 27 0414 -0.011 45993, 0.000 D(MEANRF(-12))  -0.188231  0.008958 -21.01167  0.0000
= | 28 0410 0.022 46635. 0.000 D(MEANRF(-13)) 0064983  0.009172  7.084644  0.0000
== [ 29 0401 0.041 47247. 0.000 D(MEANRF(-14))  -0.053047 0009227 -5749305  0.0000
= i 30 0388 -0.049 47820, 0.000 D(MEANRF(-15)) ~ -0.094957 0009230 -10.28762  0.0000
= iy 310382 0121 48379, 0.000 " o area 0279082 Mean dependentvar 253E-07
:% : gg sg?g SESS :23;3 E sss Adjusted R-squared 0276200 S.D. dependentvar 1.70E-05
SE. of regression 1456-05  Akaike info criterion -19.44569
= | 34 0382 0050 50036. 0.000  gymgquared resid 7.85E-07 Schwarz criterion -10.41922
= [ 35 0382 0033 50593. 0.000  Loglikelihood 3665168  Hannan-Quinn criter. -19.43628
= [} 36 0384 0.112 51156. 0.000  Durbin-Watson stat 2068601

(a)

Q
o
=
]
D
=
o
0]
=
2

Figure 7: Australia: the mean of the

generalized risk factor stationary test

(b) ADF test



Sample: 5/14/1998 11/13/2012
Included observations: 3784

Null Hypothesis: DEVRF has a unit root

Exogenous: Nene

Lag Length: 15 (Automatic- based on SIC, madag=15}

Null Hypothesis: D(DEVRF) has a unit root

Expgenous: Constant

Lag Length: 9 (Automatic - based on SIG, maxiag=10)

Autocorrelation  Partial Correlation AC  PAC Q-Stat Preb Statisic  Prop= tStaisfic  Prob

) 1| 1 0093 0993 37361 0.000 Augmented Dickey-Fuller test statistic -0.049425 06663 Dickey-Fuller test statistic -17.52698 0.0000

) 1 2 0986 0062 74167 0oop 199 citicalvalues leel 2smene Test critical values: % leve 3431897

] 1 3 0078 0.034 11030, 0.000 i Epsrent fﬂ“:@“eve“ 3 22?1?2

] | 4 0970 0012 14604. 0.000 eve -
= a 5 0964 0153 18129. 0.000 *MacKinnon (1996) one-sided p-values N
[ — (5] 6 0961 0154 21629 0.000 Mackinnon (1996) one-sided p-values.
] | 7 0958 0048 25112 0.000
| — ] 8 0055 0059 23574 0000  AugmentedDickey-Fuller Test Equation
= | 9 0952 0.017 32015. 0000  Dependent Variable: DIDEVRF) Augmented Dickey-Fuller Test Equation
| — | 10 0948 -0.057 35425 0000  Method LeastSquares Dependent Variable: DIDEVRF 2)
— 4 Date: 03/20/14 Time: 14.01 Method: Least Squares
::| : jl; 33;?’ _S 3;3 ig?‘gﬁ 3 333 Sample (adjusted) 6/05/1998 11/13/2012 Date: 0312014 -qr‘mg 14:02
— A 13 0'931 0010 45424 0.000 Included obsenvations: 3768 after adjustments Sample (adjusted): 5/29/1998 1113/2012
— | 140820 0033 s 0000 [— Coefiaent 56 Enor  tobidle  Pros Included observations: 3773 afler adjusiments
— |
| — ] 16 0918 -0.020 55132 0.000 DEVRFC1) I13E05 0000220 0049425 0.9606 Variable Coefficient  Std Emor  tStalisic  Prob.
| S— [ 17 0916 0.026 58326. 0.000 D(DEVRF(-1)) 0.074122 0.016208 4573329 0.0000
| — i 13 0014 0034 51500 0.000 DDEVRF(2)) 0014263 0015205 0880140  0.3788 D(DEVRF(-1)) 0798868  0.045579 -1752608  0.0000
] | 19 0.910 -0.001 64654 0.000 D(DEVRF(2)) 0050821 0016109 3154824 00016 DOEVRF(-1)2)  -0.150560  0.043614 -3.658905  0.0003
| E— o 20 0905 -0122 67773, 0.000 D(DEVRF(-4)) -0063504 0015707 -4.043069 00001 D(DEVRF(-2),2) 0113891  0.040750 -2797330  0.0052

R D(DEVRF(-5)) -0.014895 0.015719  -0.947554 03434 D - A B
| — i} 21 0899 -0.102 70848 0.000 (DEVRF(-3).2) 0092227 0037343 2469719  0.0136
D(DEVRF(-6)) -0.053483 0.015700  -3.406554 0.0007 . r B

B ] [Eemomsmam  mme he S gmm b ceewan omm smle mm o
| | D(DEVRF(-8)) 0.031988 0.015390 2078463 0.0377 D(DEVRF(-6).2 0.245866 0.026116 9.414453 0.0000
 — 24 0880 0.028 79815. 0.000 D(DEVRF(-2) 0906747  0.015305 6974485 0.0000 ( o2 - - - -
[— = 25 0879 0334 82763 0.000 DDEVRFE10)) 0057087 0015348 3720256 00002 D(DEVRF(-7),2) 0257986 0023234 -11.10388  0.0000
— ] 26 0879 -0.061 85709. 0.000 DDEVRF(11)) 0000776 0014301 0052080 09585 DOEVRF(8)2)  -0.167208  0.019830 -8.432110  0.0000
— | 27 0879 0.010 88656 0.000 D(DEVRF(-12)) 0731172 0014447  9.079508  0.0000 DOEVRF(9)2)  -0.051962  0.014886 -3.490656  0.0005
[ m— " 28 0879 0.006 91602. 0.000 D(DEVRF(-13)) -0.098386 0014600 -6.738558 0.0000 [+ 1.19E-09 2.73E-09 0.434839 0.6637
[ — [ 20 0878 0.076 94545, 0.000 D(DEVRFi-14)) -0.014786 0014658  -1.008709 03132
| | 30 D877 0066 97478 0.000 D(DEVRFi-15)) -0055364 0014542 -3807320  0.0001 R-squared 0487372 Mean dependentvar B.54E-11
= i 31 0575 0.041 100401 0.000 Adjusted R-squared 0486010 S.D. dependentvar 234E-07
[ —] ] 32 0873 -0.054 103314 0Qop  vsauared 0081747 Mean dependent var 135609 SE. ofregression 1.67E-07 Akaike info criterion -28.36424
— } 33 05872 0.002 106215 0oop  AdMSIedRquarea Q076076 8D, dependentyar ol Sum squared esid 1.056-10  Schwarz criterion -28.34506
| | S.E ofregression 161E-07 Akaike info criterion -28.44331 9 :
— 34 0871 0.040 109114 0000 g RN, 9TIE11 Sehwas orferion 2841080 Log likelinood 53520.14 Hannan-Quinn criter.  -28.35778
[ ] 35 0871 -0018 112011 0000 g jikelinood 5350321 Hannan-Quinn criter. 28.43300 F-statistic 3576660 Durbin-Watson stat 1.097022
I ] 36 0.570 -0.030 114904 0.000  Durbin-Watson stat 1960770 Prob(F-statistic) 0.000000
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(a) Correlogram

Figure 8: Australia:

(b) ADF test

(c) ADF test for 1st diff

the deviation of the generalized risk factor stationary test



APPENDIX C: STATIONARY TEST: CANADA

Sample: 82011997 11113/2012
Included observations: 3975

Null Hypothesis: DINTEREST) has a unit root

99

Autocorrelaion  Partial Correlation AC  PAC QSGt Prob Null Hypothesis: INTEREST has a unit root
MNone Exogenous: Canstant
[ — f=====| 1 00999 0999 3969.1 0.000 Lag Length: 2 (Automatic - based on SIC, maxlag=30) Lag Length: 1 (Automatic - based on SIC, maxag=30)
— = 2 0998 0301 79356 0.000
= ] 3 0998 0059 11899. 0.000 t+Statistic  Prob.* tstatistic  Prob*
— ] 40997 0.022 15859. 0.000
— | o oo 5008 sets o000 Dickey-Fuller test statistic -0.945002 03076 Augmented Dickey-Fuller test stafistic 5750591 0.0001
e— | 7 099 0002 27717 oooo  Testcrtical values 1% level 2565544 Test crifical values 1% level 3431811
[ — 1 8 0995 0011 31663 0000 5% level -1.940904 5% level -2.862071
= 1 9 0094 0.040 35604, 0.000 10% level -1.616646 10% level -2.567096
— ] 10 0994 0012 39542 0.000
[ — i 11 00993 -0.012 43476. 0.000 * » -, *MacKinnon (1996) one-sided p-values.
—| s 12 0993 0015 47406 0.000 WacKinnon (1996) one-sided p-values.
[ — i 13 0992 0.018 51321 0.000
— | 14 0991 0035 55253 0.000
] 1 15 0991 0030 59170. 0000  Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
[— ] 16 0990 -0004 63083 0000  DependentVariable: DINTEREST) Dependent Variable: DINTEREST,2)
= 1 47 0989 -0.038 65991 0.000 Method: Least Squares Method: Least Squares
— | 18 0988 -0.003 70894, 0.000 . Date: 0310/14 Time: 08:32
= ] 18 00988 0.019 74793 0.000 g:wjzmz&;‘“&;ﬁ%?szmz Sample (adjusted) 8251997 11H3/2012
— | 20 0987 0.008 78687. 0.000
— 1 2 0os6 0008 52575 0oy Included obsenations: 3972 afier adjustments Included obsenalions: 3072 afler adusiments
— | 22 0986 0.007 86461 0.000 Y
== ] 23 0985 0.025 90340, 0000 Variable Coefficient  Std Emor  tStatistc  Pro. Vananie Coeficient St Fror _ tStafsie  Proo
— | 24 0984 0029 94215 0.000
e | 25 0083 0013 98085, 0.000 NTERESTCA 0000283 0000300 0945002 03447 DONTEREST(-1)} ~ -1.499386  0.026074 -57.50591  0.0000
[ — 1 26 0983 0.016 101952 0.000 1) - b - DONTEREST(-12) 0100213  0.015793 5345369  0.0000
= 1 27 0982 0.013 105812 0000 DUNTEREST(1)  -0.398949 0015792 2526316 0.0000 c 0000888  0.001026 -0.846174  0.3975
e ] 28 0981 0020 109868 0.000 D(NTEREST(-2)) ~ -0.100064  0.015792 -6.336550  0.0000
— ] 20 0980 -0.013 113518 0.000 R-squared 0.684607 Mean dependentvar 4.40E-19
— ] 30 0980 0.011 117363 0000  R-squared 0140393  Mean dependent var -0.000579 Adjusted R-squared 0.884448 S.D. dependentvar 0115105
| — | 210979 0036 121203 0.000 Adjusted R-squared 0139980 S.D. dependentvar 0.089721 SE. ofregression 0.064659  Akaike info criterion -2.638619
= ! 3? gggj g ggg 132321 gggg S.E. of regression 0.064656  Akaike info criterion -2.638663 Sum squared resia 1659363 Schwarz criterion -2.633870
— ] 34 0976 0041 132685 0pop  Sumsquared resid 16.59289  Schwarz riterion -2.633915 Log likelihood 5243207 Hannan-Quinn criter. 2636935
— ] 35 0075 0014 135400 ooop  Lodlikelihood 5243385  Hannan-Quinn criter. -2.636979 F-statistic 4307.643  Durbin-Watson stat 1997256
| —] 1 36 0.974 -0.010 140307 0.000 Durbin-Watson stat 1.997231 Prob(F-statistic) 0.000000
(a) Correlogram (b) ADF test (c) ADF test for 1st diff
Sample: 8/20/1997 1111312012
Included observations: 3975
Autocorrelation  Partial Cormrelation AC PAC QStat Prov
Mull SPOT has a unitraot Null Hypothesis: D(SPOT} has a unit root
= [==="7| 1 0999 0999 39718 0000  Exogenous: None Exngenous: Canstant
— ! 2 0999 0028 79391 0000 | 5g] ength: 0 (Automatic - based on SIC, maxlag=30) Lag Length: 0 {Automatic - based on SIC, maxlag=30)
= | 3 0993 -0.003 11902 0.000
= [ 40997 -0.007 15859. 0.000 -
= ] 5 0996 -0025 19812 0.000 tStatistic Prob.” statstic  Prob
= | 6 0995 0.030 23750 0.000
== | 7 0995 0012 27702 0000  Augmented Dickey-Fuller test statistic -1.009262 02815 Augmented Dickey Fuller test stafistic. -65.79638  0.0001
| — | 8 0994 0014 31641 0000  Tescriicalvalues 1% level 5565544 Test crifical values 1% level 3431811
= | 9 0993 -0.015 35575 0.00 5% level 1940904 5% level -2.862071
[ — | 10 0993 0042 39504 0.000 : 10% level -2.567096
j— | 11 0222 -0001 43430, 0.000 10% level -1.618846
| — I 12 0991 -0.001 47351 0.001 *Mackinnon (1996) one-sided p-values
| —] | 13 0991 0017 51268 0.000 *MacKinnon (1996) one-sided p-values
= ] 14 0990 -0.035 55181 0.00
B=| | | o oo seom oo Augmente Dicy-Fulle TestEquston
| E— | 17 0988 0010 66895 0.000 Augmented Dickey-Fuller Test Equation Dependent Variable: D(SPOT,2)
| E— 1 18 0988 -0.031 70791 0.000 Dependent Variable: D(SPOT) Method: Least Squares
= i 19 0.987 0002 74683 0.000  Method: Least Squares Date: 03M0/14 Time: 09:31
[ — [ 20 0986 0008 78570. 0.000  Date: 03/10/14 Time: 09:31 Sample (adjusted) 8221997 1113/2012
= I 21 0985 -0001 82453 0.000 Included observations: 3973 after adjustments
= |2 e s oo R vaions 3974 ate adusimerts 1
[— | 23 0984 0023 90205 0.000 ¥
| | e an e M Variable Coefficient  Std.Emor  t-Stafistc  Prob
| — [ 25 0983 0016 97941 0000 Variable Coeflicient Sid. Error -Statistic Prob.
| — | 26 0982 0005 101803 0.000 DISPOT(-1) -1.043151  0.015854 -6579638  0.0000
= | 27 0982 0.004 105681 0.000 . 8.5E y B G -0.000103  0.000108  -0.948495  0.3429
| ) 25 0981 -0.015 109515 0.000 SPOT(-1) 8.53E-05 8.45E-05 1.009262 0.3129
[ — ] 29 0980 -0.010 113366 0.000 R-squared 0521578 Mean dependentvar -1.51E-08
= I 30 0980 -0008 117212 0000 R-squared 0000051  Mean dependent var -9.80E-05 Adjusted R-squared 0521455 S.D. dependentvar 0.009883
[ — 1 31 0079 -0.032 121054 0.000 Adjusted R-squared 0.000051  S.D. dependentvar 0.006841 S.E. of regression 0.006837 Akaike info criterion 7132572
| — A 32 0978 -0.020 124890 0.000 S.E. of regression 0.006841  Akaike info criterion -7.131481 Sum squared resid 0.185697 Schwarz criterion -7.129407
— ! 32 0T 00 1ekT2 0000 Sum squaredresid 0185940  Schwarz criterion 7120698 Log likelinood 1417085  Hannan-Quinn criter. 7.131449
| — s 35 0076 -0.013 136371 0.000 Log likelihood 14171.25  Hannan-Quinn criter. -7.130020 F-statistic 4320163  Durbin-Watson stat 1.999363
| — i 36 0075 -0.005 140189 0.000 Durbin-Watson stat 2.086162 Prob(F-statistic) 0.000000

(a) Correlogram

Figure 10: Canada:

(b) ADF test

exchange spot rate stationary test

(c) ADF test for 1st diff



Sample: 8/21/1997 111312012
Included observations: 3974

Autocorrelation  Partial Gorrelation

AC  PAC Q-Stat

Prob

]| | 1

]| = 2

]| 5] 3

] [ 4

1 ' 5

] | 5

] 1 7

] 1 8

] 1 9
| 1 10
| [ 11
| [ 12
| ] 13
| — | 14
| —] ] 15
| —] | 18
| —] ] 17
[ — ] 18
[ — [ 19
[ — [ 20
[ — [ 2
[ — [ 22
[ — [ 23
[ — [ 24
[ — | 25
[ — [ 26
[ — I 27
[ — [ 28
[ — [ 29
[ — [ 30
[ — | 3
[ — [ 32
| — I 33
| — [ 34
| — " 35
| m— [ 36

0.993 0993 3918.2
0,990 0345 78195
0988 0109 11701
0,985 0.002 15560
0.982 -0.020 19396
0979 0004 23211
0976 -0.022 27002
0972 -0.012 30770
0969 -0.009 34514
0.966 0.004 38235,
0.963 -0.007 41932
0.960 -0.001 45607,
0.957 0.004 49258,
0.954 0.045 52802,
0.951 -0.029 56500.
0.948 0.011 50089,
0.945 -0.042 53652,
0.942 -0.001 67194,
0,939 0.042 70746
0,936 0.002 74217
0.934 0.063 77704.
0931 0.003 81171
0,929 0.013 84623
0,927 0.060 88063
0.925 -0.020 91485
0,923 0.020 94895
0,921 -0.031 98289
0.919 -0.001 101667
0.916 -0.001 105031
0.914 0.002 108381
0.912 -0.023 111713
0.910 0.024 115033
0.907 -0.034 118334
0.905 0.010 121620
0.903 0.004 124891
0.901 0.015 128149

0.000
0.000
0.000
0.000

Null Hypothesis: X has a unit root
Exogenous: None

Lag Length: 2 (Automatic - based on SIC, maxlag=30)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-2.626238 0.0084

Test critical values: 1% level
5% level
10% level

-2.565544
-1.940904
-1.616646

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X)

Method: Least Squares

Date: 03/11/14 Time: 13:45

Sample (adjusted): 8/26/1997 11/13/2012

Included observations: 3971 after adjus

tments

Variable Coefficient Std. Error t-Statistic Prob
X(-1) -0.004333 0001650 -2.626238 00087
D{-1)) -0.449813 0015708 -28.63574 0.0000
D{x(-2)) -0.149346 0015687  -9.520190 0.0000
R-squared 0.175069 Mean dependent var 9.10E-09
Adjusted R-squared 0.174653 5S.D. dependent var 1.25E-06
S.E. of regression 1.14E-06 Akaike info criterion -24.53351
Sum squared resid 5.14E-09 Schwarz criterion -24.52876
Log likelihood 4871428 Hannan-Quinn criter. -24.53183
Durbin-Watson stat 2006315

(a) Correlogram

Figure 11: Canada: log interest rate

Sample: 8/21/1997 1111312012
Included observations: 3974

(b) ADF test

difference stationary test

Autocorrelation  Patial Correlation AC  PAC

o-Stat Prob

i 1 1 -0.048 -0.048
) | 2 0013 0.010
[ [ 3 0003 0004
[ [ 4 0034 0034
I ' 5 -0.045 -0.042
" ! 6 -0.006 -0.011
d ! 7 -0.021 -0.021
L 1 8 0.032 0.030

9 -0.089 -0.063
40 0.000 -0.007
11 -0.001 0.001
12 -0.029 -0.033
| | 13 0050 0.054
1 1 14 -0.033 -0.033
I 15 0.002 -0.002
" | 16 -0.018 -0.020
[ [ 17 0047 0.045
" i 18 -0.022 -0.016
d 0 19 -0.020 -0.027
" L 20 0.007 0.009
L L 21 0024 0.012
22 -0.045 -0.030
23 -0.012 -0.020
24 -0.015 -0.016
25 -0.007 -0.012
26 -0.017 -0.012
27 0024 0.025
28 0012 0.008
29 0023 0.026
30 0036 0.035
31 0035 0034
32 0009 0012
I 0 33 -0.033 -0.037
L L 34 0028 0.019
" L 35 0.004 0.009
d ! 36 -0.020 -0.013

9.0413 0.003
96709 0.008
97156 0.021
14197 0.007
22344 0.000
22483 0001
24267 0.001
28.440 0.000
47.224 0.000
47.224 0.000
47.226 0.000
50.682 0.000
60.512 0.000
64727 0.000
64745 0.000
66.104 0.000
75101 0.000
77.035 0.000
78708 0000
72.878 0.000
81.101 0.000
89.158 0.000
89.715 0.000
90,589 0.000
90.800 0.000
91.942 0.000
94283 0.000
94.867 0.000
96.965 0.000
10212 0.000
106.94 0.000
10727 0.000
1177 0000
114.83 0.000
114.89 0.000
116.47 0.000

Null Hypothesis: Y has a unit root
Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=30)

t-Statistic Prob*

Augmented Dickey-Fuller test statistic

-66.08668 0.0001

Test critical values: 1% level
5% level
10% level

-2.565544
-1.940904
-1.616646

*MacKinnon (1996) one-sided p-values

Augmented Dickey-Fuller Test Equation
Dependent Variable: DY)

Wethod: Least Squares

Date: 021114 Time: 13:53

Sample (adjusted): 8/22/1997 1113/20

12

Included observations: 3973 after adjustments

Wariable Coeflicient Std. Error t-Statistic Prob.

Yi-1) -1.047459 0.015849  -66.08868 0.0000
R-squared 0523725 Wean dependentvar -6.72E-08
Adjusted R-squared 0523725 S.D. dependentvar 0.003580
S.E. ofregression 0.002471  Akaike info criterion -9.168473
Sum squared resid 0024244 Schwarz criterion -9.166891
Log likelihood 1821417 Hannan-Quinn criter. -9.167912
Durbin-\atson stat 1.998900

(a) Correlogram

(b) ADF test

Figure 12: Canada: log exchange spot rate difference stationary test
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Sample: 8/21/1997 11/13/2012
Included observations: 3974

MNull Hypothesis: RF has a unit root

Exogenous: Mone

Autocorrelati Partial Correlat AC  PAC Q-Stat Prob .
Miocorelstion  Perialcomelaton @ Lag Length: 0 (Automatic - based on SIC, maxag=30)
] 1 1-0.048 0048 8.9759 0.003
) | 2 0013 0011 95211 0.008 t-Statistic Prob.*
W ! 3 0004 0005 95701 0.022
| ¥ 4 0034 0034 14196 0.007
1 ] 5 -0.045 -0.042 22273 0000 Augmented Dickey-Fuller test statistic ~66.07648 0.0001
[ ! 6 -0.006 -0.011 22404 0.001 Test critical values: 1% level -2 565544
1 1 7 -0.021 -0.021 24156 0.001
| ! 8 0.033 0030 28385 0.000 5% level -1.940904
1 ] 9 -0.068 -0.063 47.061 0.000 10% level -1.616646
[ " 10 0001 -0.007 47.063 0.000
v I 11-0000 0.001 47.064 0000 *acKinnen (1996) one-sided p-values.
1 d 12 0020 -0.032 50.484 0.000
| i 13 0050 0.054 60.354 0.000
1 ] 14 -0032 -0.033 64.537 0.000
" [ 15 0002 -0.001 64557 0.000 Augmented Dickey-Fuller Test Equation
1 1 16 -0.018 -0.020 65.901 0.000 i
\ \ 17 0048 0045 74020 poso  ependentvariable DIRF)
i ] 18 -0022 -0016 76845 poop  Method: Least Squares
" " 19 -0.020 -0.027 78501 0.000 Date: 03/2014 Time: 14:11
' ! 20 0007 0009 78576 0000 Sample (adjusted): 82211997 11/1312012
s A 22 0045 -0.030 86.942 0.000 Included observations: 2972 after adjusiments
1 I 23 0012 -0.020 89.492 0.000
" ! 24 -0.015 -0.016 90.358 0.000 Variable Coefficient Std. Error t-Statistic Prob.
W | 25 -0.007 -0.012 90.566 0.000
! ! e il aoe RF(-1) 1047273 0015848  -BGO7G46 00000
) | 28 0012 0.008 94643 0.000
! ! §§ Eggg EE§§ 331733 EEEE R-squared 0523632 Mean dependent var 5.80E-08
| | 31 0035 0034 10678 0.000 Adjusted R—sqL_lared 0523632 SD_ depende_ntvar 0.003580
) ! 32 0009 0012 10711 oooo  S.E.ofregression 0.002471  Akaike info criterion -9.168264
I ' 33 -0.033 -0.037 111.58 0.000 Sum squared resid 0.024249 Schwarz criterion -9.166681
| | 34 0028 0.019 11467 0.000 ¥ E
h i 35 0004 0010 11474 0000 Log I!ke\\muud 1821376 Hannan-Quinn criter 9167703
A A 36 -0.020 -0.013 116.30 0.000 Durbin-Watson stat 1.998889

(a) Correlogram

(b) ADF test

Figure 13: Canada: the generalized risk factor stationary test

Sample: 821/1997 11/13/2012
Included observations: 3974

Autocorrelation  Partial Correlation

AC

PAC

Q-Stat

Prab

 —
=
=
"

© W@ L

1
12
13

15
16
7
18
19

== =EEassEs
®

|
|
| 21
|
| 23
24

26
27
28
29
30
31
[ 32
[ 33

0949
0.941
0945
0922
0.915
0909
0.902
0.890
0.887
0.887
0.880
0.881
0.885
0.886
0.890
0.890
0.890
0.885
0.886
0883
0.886
0.885
0.885
0.880
0.873
0.889
0.864
0.859
0852
0.846
0.841
0837
0.833
0.831
0828
0.827

0949
0.405
0353
-0.081
0.030
0.009
0117
-0.057
0.077
0.091
0.067
0.058
0.107
0.110
0.105
0.004
-0.001
-0.063
0.045
0.094
0.064
-0.000
0.024
-0.023
-0.056
-0.049
-0.025
-0.000
-0.063
-0.067
-0.021
0038
0.015
0.000
-0.042
-0.007

35854
71111
10868
14050
17384,
20871
23015,
27068
30207
33346,
36435,
39530
42651,
45786
48947
52109.
55271
58398
61532
64533
67834,
70964,
74096
77194,
80243
83268
86256,
89209,
92114,
94978,
97809,
100617
103403
106172
108922
111669

0.000
0.000

Null Hypothesis: MEANRF has a unit root
Exogenous: None
Lag Length: 15 (Automatic- based on SIC, maxiag=15)

Null Hypothesis: DIMEANRF) has a unit root
Exagenous: Constant
Lag Length: 10 (Automatic - based on SIC, maxlag=10)

t+Statistic Prob* tStatistic Prog.*
Augmented Dickey-Fuller tect statistic 2154085 0.0301 ted Dickey-Fuller fest statistic. 3021642 0.0000
Testarifical values: ;x :M} 3 ggggg? Test critical values: 1% level 3431815
evel E
59% level 2862073
10% level -1518848 10% level 2567007
“HacKinnon (1996) one-sided p-val
ackinnon (189€) one-sided p-valucs “Wackinnon (1996) one-sided pvalues
Augmented Dickey-Fuller Test Equation
Dependent Variable: DMEANRF) Augmented Dickey-Fuller Test Equation
Nethod: Least Squares Dependent Variable: DMEANRF,2)
Date: 03/20/14 Time: 14:13 Method: Least Squares
Sample (adjusted): 911211997 114312012 Date: 0320114 Time: 14:14
Inciuded observations: 3958 after adjustments Sample (adjusted) 0/081007 1113/2012
Included observations: 3962 after adjustments
Varianle Cosficient  Std.Emor  tStatistic  Prob.
Variable Coeficient  Sto.Emor  tStatistic  Prob
MEANRF(-1) -0.002519 0001170 -2.154085 00313
D(MEANRF(-1 -0.048649 0015186  -3.203450 00014
DEMEANRFE%%; 0089892 0014528 6187615 00000 DWMEANRF(-1)) ~ -1264966 0041864  -30.21642  0.0000
DIEANRFL3), 0037277 0014338 2599895 00094 D(MEANRF(-1)2) 0393357 0038410  10.24114  0.0000
D(MEANRF(-4)) 0027887 0014213 1962035 00498 D(MEANRF(:2)2) 0340443 0035160 9682658  0.0000
DIMEANRF(S))  -0047908 0013323 3465871  0.0005 D(MEANRF(-3).2) 0362315 0031876 1136654  0.0000
D(MEANRF(-6)) -0.006323  0.013700 -0.461499 06445 D(MEANRF(-4),2} 0366002 0020097 1261278  0.0000
D(MEANRF(-T)) 0039950 0013576 2955753  0.0031 D(MEANRF(-5),2) 0307483 0026228 1172362  0.0000
D(MEANRF(-8)) 0021282 0013305 1500540  0.1098 D(MEANRF(-6),2) 0297542 0024539 1212508 0.0000
D(MEANRF(9))  -0.042823 0012894 3321208  0.0009 D(MEANRF(-7),2) 0251890  0.020823 1209645  0.0000
DMEANRF(-10)) 0009382 0012678 0743585 04572 D(MEANRF(-8),2} 0247106 0019228 1285121  0.0000
D(MEANRF(-11)) -0006607 0012206 -0.548675 05833 D(MEANRF-9),2) 0423143 0013414 9180424  0.0000
D(MEANRF(-12)) ~ -0.042880  0.0113588 3775282  0.0002 D(MEANRFI-10)2) 0091810 0007074 1297765  0.0000
D(MEANRF(-13) 0050279 0009923 5066930  0.0000 c IA7E-08  TATE0B 0420618 0.6675
D(MEANRF(-14)) 0.045761 0.009550 4791449 0.0000
DMEANRF(-15) ~ -0029007 0006864 4352657 00000 Resquared 0509174 Mean dependent var 181E-08
Adjusted R-squared 0507807 S.D. dependentvar 6.61E-06
R- d 0070956 Mean dependent A.T9E-08 o
Adhusted R-squared 0087420 S, fepandentuar 426E-06 SE. of regression 4.64E-06  Akaike info criterion 2172068
SE. of regression 411E-08  Akaike info criterion -21.98085 Sum squared resid 8.50E-08  Schwarz criterion -21.70165
Sum squared resid 667E08 Schwarzeriterion 2193545 Logikelinoed 43040.67 Hannan-Quinn criter 2171303
Log likelihood 4347652 Hannan-Quinn criter. 2195184 F-statistic 3725142 Durbin-Watson stat 2067663
Durbin-Watson stat 12807408 Prob(F-statistic) 0.000000

(a) Correlogram

Figure 14: Canada: the mean

(b) ADF test

(c) ADF test for 1st diff

of the generalized risk factor stationary test
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Sample: 8/21/1997 11113/2012
Included observations: 3974

Null Hypethesis: DEVRF has a unitroot

None
Lag Length: 11 (Automatic - based on SIC, maxlag=30)

Autocarrelation Partial Correlation AC PAC Q-Stat Prob
[ | [ 1 0099 0999 39684 0.000 tStatistic  Prob*
[ 1 = 2 0998 0.195 79326 0.000
| 1 1 3 0997 0033 11891 0000 Dickey-Fuller test statistic 3134065 0.9996
| ] i 4 0997 -0.055 15844. 0.000 Test critical values: 5%‘9\491 -‘21 gigggi
| ] | 5 0.096 0049 19792, 0.000 Pri 818548
| 1 i § 0.995 -0.001 23734. 0.000
| ] 1 7 0084 0027 27671. 0.000 § §
| : \ & 0993 0032 3Me01 0opp  Mackinnon (1996)one-sided palues
| ] | 9 0892 0010 35526. 0.000
! ] i 10 0992 -0003 39445. 0.000  sygmented Dickey-Fuller Test Equation
| ] ! 11 0891 -0.013 43358. 0.000  pgpendent Variable: DIDEVRF)
| | i 12 0.990 -0.005 47265. 0.000  Wethod: Least Squares
| ] | 13 0989 -0.005 51165. 0.000  Date:03/20M4 Time: 14:15
| ] | 14 0988 0010 55060. 0.000  Sample (adjusted) 91081997 11/13/2012
[ ] i 15 0987 -0.008 58043 0000 Included observations: 3962 after adjustments
| 1 [ 18 0.986 0.025 62831 0.000
[ 1 i 17 0085 0.005 B6707. 0.000 Variable Coefficient ~ Std.Error  tStatistic  Prob.
| 1 i 18 0.984 -0.015 70578. 0.000
| ] I 10 0084 0004 74443 0000 DEVRF(-1) 0000143  457E-05 3134985  0.0017
| ] i 20 0083 0000 78303. 0.000 D(DEVRF(-1)) 0077265 0015788 4893884  0.0000
| " | 21 0082 0001 82156 0000 D(DEVRF(-2)) 0016591 0015782  1.051318 02932
| ) | 22 0081 -0.002 86003 0.000 D(DEVRF(-3)) 0414513 0.015776  7.258899  0.0000
D(DEVRF(-4)) 0063687  0.015799 4031184  0.0001
| 1 1 23 0.880 -0.008 892345 0.000
| . 1 24 0,079 0004 93881 0.000 DIDEVRF(-5)) 0101283  0.015755 6428594  0.0000
| | I % 0073 0005 87510 0000 DIDEVRF(-6)) 0003819  0.015673 0243642  0.8075
| X I % 0077 0007 101224 0.000 DDEVRF(-7)) 0008810  0.015174 0580805 05615
| I 57 00Tr 0002 105155 0000 D(DEVRF(-8)) -0.091161 0014854 -6.137015  0.0000
1 - D(DEVRF(-9)) 0100564  0.013673  7.355183  0.0000
! 1 s 28 0.976 -0.006 108963 0.000 D(DEVRF(-10)) 0043282 0012650  3.419050  0.0005
! 1 [ 28 0975 -0.009 112760 0.000 DIDEVRF(-11)) 0067616 0009240  7.317645  0.0000
| 1 i 30 0.974 0.0071 116568 0.000
| 1 " 31 0073 0002 120362 0.000  Rsquared 0.068447 Mean dependentvar 1.42E-09
| 1 i 32 0.972 -0.002 124149 0.000  Adjusted R-squared 0085853 SD. dependent var 1.13E-08
[ 1 ! 33 0871 -0.011 127930 0.000 S.E. of regression 1.09E-08  Akaike info criterion -33.83238
| 1 i 34 0.970 -0.007 131704 0.000  Sum squared resid 467E-13  Schwarz criterion 3381334
| 1 [ 35 0.969 -0.002 135473 0.000  Loglikelihood 67033.94 Hannan-Quinncriter.  -33.82563
[ 1 ] 36 0.968 -0.006 139235 0.000  Durbin-Watson stat 1.999997

(a) Correlogram

Figure 15: Canada: the deviation of the generalized risk factor stationary test

(b) ADF test
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APPENDIX D: STATIONARY TEST: JAPAN

Sample: 1112511996 11113/2012
Included obsevations: 4167

Null Hypothesis: DINTEREST) has a unit root

103

Autocorrelation  Partial Comrelation AC PAC QStat Prov Null Hypothesis: INTEREST has a unit root Exogenous: Constant
None Lag Length: 2 (Automatic - based on SIC, maxlag=30)
| — E=—=0| 1 0981 0981 40135 0.000 Lag Length: 3 (Automatic - based on SIC, maxlag=30)
= = 2 0974 0317 79735 0.000 LSwisic  Prob~
| — | 3 0968 0124 11883, 0.000 tStatistic Prob.*
= [} 4 0965 0142 15769. 0.000 " "
—= I = 0955 0008 19508 0000 Dickey-Fuller test stafistic 5087173 0.0001
f — | 5 0955 0032 23412 0000  Augmented Dickey-Fuller test statistic 2765789 0.0055 Test crifical values 1% level 3431737
— | 7 0950 0035 27184, 0000  Testoritical values 1% level -2.585518 5% level -2.862038
= ] 8 0944 -0.065 30904 0.000 5% level -1.940900 10% level 2567078
[ — | 9 0940 0037 34592 0.000 10% level 1616648
[ — I 10 0934 -0.029 38235 0.000 (1996) one-sided p-values.
= I 110928 -0007 41840 0.000  syiackinnon (1995) one-sided pvalues.
= | 12 0923 0010 45405 0.000
| — i 13 0918 -0.013 48932 0.000
| — b 14 0914 0028 52425 0000 Augmented Dickey-Fuller Test Equation
 — 1 15 0908 0030 55973 0gon  AUgmented Dickey-Fuller Test Equation Dependent Varianle: DINTEREST,2)
| — i 16 0904 0038 59294 0000 Dependent Variable: DINTEREST) Method: Least Squares
= ] 17 0899 0004 62677 0000  Method: Least Squares Date: 03H0/14 Time: 09:44.
[ — | 18 0897 0066 68044 0000  Date: 03H0/14 Time: 09:43 Sample (adjusted): 1112911995 11/13/2012
= ] 19 0892 -0010 59374 0.000  Sample (adjustedy 11/29/1996 1111312012 Included observations: 4163 after adjustments
== ! 33 gggz ggg ;ggg; gggg Included observations: 4163 after adjustments
— ] r
| — X 22 0876 -0.027 79134 0.000 Variable Coefficient Std. Error t-Statistic Prob
= b 2 vavs oozt e2321 0000 Variable Coefficient  Std.Eor  t-Statistic  Prob
— | 54 0868 0031 85451 0000 DONTEREST(-1))  -1717540  0.033762 -50.87173  0.0000
| — | 25 0885 0026 88618, 0.000 INTEREST(-1) -0.005951  0.002152  -2765780  0.0057 D(NTEREST(-1)2) ~ 0330783  0.025905 1276891  0.0000
[ — ] 26 0850 0020 91717 0.000 D(NTEREST(-1}) ~ -0.382865  0.015385 -24.82503  0.0000 DONTEREST(-2),2) 0147714 0015333 95533751  0.0000
[ — | 27 0857 0.047 94797. 0.000 DONTEREST(-2}) ~ -0.180190  0.016237 -11.09785  0.0000 c -0.000166  0.000790 -0.210363  0.8334
= | 28 0854 0044 97859 0.000 DONTEREST(-3))  -0.145810  0.015334 -9508795  0.0000
| L 29 0851 0.027 100903 0.000 R: d 0675762 Mean dependentvar -1.32E-05
| — ! 30 0849 0.035 103931 0.000 R-squared 0141719 Mean dependentvar -0.97E-05 Adjusted R-squared 0.675528 5.0. dependentvar 0.089442
= ] 31 0845 -0.040 106930 0.000
| Adjusted R-squared 0141100 S.D. dependentvar 0054924 SE. of regression 0050848 Akaike info criterion -3.115048
 E—] [ 32 0843 0029 109917 0.000
| — | 33 0840 0014 112883 ooon  SE ofregression 0050902  Akaike info criterion -3.116875 Sum squared resid 10.79566 Schwarz criterion -3.108962
— 1 34 0837 0020 115830 0pon  SUM Squared resid 10.77596  Schwarz criterion -3.110789 Log likelihood 6487.973  Hannan-Quinn criter. -3.112895
= | 35 0835 0020 118760 0000  Loglikelihood 6491776 Hannan-Quinn criter. -3.114722 F-statistic 2889.334  Durbin-Watson stat 2003632
= | 36 0833 0010 121676 0.000  Durbin-Watson stat 2003132 Prob(F-statistic) 0.000000
(a) Correlogram (b) ADF test (c) ADF test for 1st diff
Sample: 11/25/1996 114132012 MNull Hypothesis: SPOT has a unit raot Null Hypothesis: D(SPOT) has a unit root
Included obsenvations: 4167 Exogenous: Nane Exogenous: Constant
Aoconielalion_Parial Corelaion  ACPAC .St Pop  Lag Length: 0 (Automatic - based on SIC, maxlag=30) Lag Length: 0 (Automatic - based on SIC, maxlag=30)
! [ 1 00998 0998 4156.3 0.000 o = t-Statistic Prab.*
[ [ 2 0997 0001 8300.0 0.000 \-Statistic Proo
[ [ 3 0995 0003 12431 0.000
N Augmented Dickey-Fuller test statistic 6466493 0.0001
[ ] 4 0993 -0.003 16550, 0.000 Augmented Dickey-Fuller test statistic -0.808531 0.3659 T
| | = 0002 0028 20857 0.000 - - est crifical values: 1% level -3.431736
Test critical values: 1% level -2.565517
! i 6 0090 -0.011 24752 0.000 50 | | 1.940900 5% level -2.862037
i It 7 0989 0008 28835 0.000 evel -1 10% level -2.567078
[ " 8 0987 -0002 32906. 0.000 10% level -1616648
| ] 9 0.986 -0.003 36965. 0.000 o
| I 10 0984 -0004 41013, 0.000 N 3 MacKinnon (1996) pvalues.
| s 11 0982 -0040 45047, 0.000 MacKinnon (1996) one-sided p-values.
[ [ 12 0981 0026 49070. 0.000
[ " 13 0979 -0012 53080. 0.000 Augmented Dickey-Fuller Test Equation
! " }g gg;g ggjg g]g;; gggg Augmented Dickey-Fuller Test Equation Dependent Variable: D(SPOT,2)
| 0 16 0974 0007 65036 0.000 Dependent Variable: D(SPOT) Method: Least Squares
i ) 17 0973 0011 68997 0000  Method: Least Squares Date: 03/10/14 Time: 09:55
[ i 12 gg;; 'gggg ;gggg gggg Date: 03/10/14 Time: 09:54 Sample (adjusted): 11/27/1996 11/1312012
I | 20 0968 0011 80813, 0.000 Sample (adjusted): 11/26/1996 11/13/2012 Included observations: 4165 after adjustments.
| ) 21 0.967 0010 84727. 0.000 Included observations: 4166 after adjustments
| I 22 0985 0007 88529. 0.000 Variable Coefficient  Std. Ermor  t-Stafistic  Prab
[ [ 23 0963 -0.001 92520. 0.000
Variable Coefficient 5td. Error 1-Statistic Prob
! 1 g; gggs EEES fﬂff; gggg D(SPOT(-1)) 1002221 0015499  -64.66493  0.0000
| ' 26 0959 0003 104122 0.000 SPOTET) 284E-05 0000109 0303531 04138 c 0007843 0O11997 0662117 05079
[ i 27 0957 -0.019 107967 0.000
[ [ 28 0956 -0.008 111799 0000 R-squared 0501112 Mean dependentvar 1.68E-05
| [ 29 0954 0002 115620 0.000 R-squared 0000051 Mean dependentvar -0.007955 a o o
! | 30 0952 -0015 119428 0000 Adjusted R- " 0000051 SD d dent 0774006 Adjusted R-squared 0500992  S.D. dependentvar 1.095954
| b 31 0951 0006 123224 0.000 justed R-square ependent var SE. of regression 0774188 Akaike info criterion 2326475
| ) 32 04 oot7 127008 o000 o-F- oOfregression 0773986  Akaike info criterion 2325714 Sum squared resid 2495163 Schwarz criterion 2320517
| (0 33 0.947 -0.013 130780 0.000 Sum squared resid 2495.062 Schwarz criterion 2327235 Log likelihood -4842.884 Hannan-Quinn criter. 2327551
| I 34 0946 0008 134541 0.000 Log likelihood -4843.463 Hannan-Quinn criter. 2326252 F-stalistic 4181553 Durbin-Watson stat 1999720
[ [ 35 0944 -0.004 138290 0.000
! | 35 0943 0016 142025 0000 Durbin-Watson stat 2.004360 Probi(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

Figure 17: Japan: exchange spot rate stationary test

(c) ADF test for 1st diff



Sample: 11/26/1996 11/13/2012
Included observations: 4166

hull Hypothesis: D(X) has a unit root

104

Autocorrelation  Partial Correlation AC  PAC  Q-Stat Prob Null Hypothesis: X has a unit root Exogenous: Constant
: None Lag Length: 3 (Autamatic - based an SIC, maxiag=30}

| =] 1 00997 0997 41434 0000 | 50 engih: 4 {Automatic - based on SIC, maxlag=30)
| = 2 099 0374 82815 0.000 LStatistic | Pron-
| =] 3 0995 0.179 12415 0.000 LStistic | Pron-
! L e T o oo Dickey-Fuller test statistic 5361243 00001
1 | 6 0.994 0.015 24792. 0.000 Dickey-Fuller test statistic -0.720347 0.4048 Test critical values: 1% level -3431737
| ) 7 0003 0054 28906, 0.0on  Testcriticalvalues: 2565518 5% level -2.862038
| ] 2 0.002 -0.043 33015. 0.000 5% level -1.940900 10% level 2567078
| ] 9 0991 -0.052 37115, 0.000 10% level -1.616648
| 1 10 0.000 -0.064 41208, 0.000 *WacKinnon (1998) one-sided p-values
| ] 11 0989 -0012 45295 0000  *MacKinnon (1996) one-sided pvalues.
| ] 12 0.988 -0.023 49374. 0.000
[ [l 13 0.987 0.005 53446. 0.000 Augmented Dickey-Fuller Test Equation
[ L 14 0.986 0011 57511. 0.000 Augmented Dickey-Fuller Test Equation Dependent Variable: D(X,2)
! | 15 0985 0010 61589, 0000 pgpengent variable: D(X) Wethod: Least Squares
| | 15 Egg; 335"75 Eggg EEEE Method: Least Squares Date: 03/11/14 Time: 1516
| I 18 0982 0005 73809 oogp  DaEE 031114 Time:15:14 Sample (adjusted). 12/03/1996 11113/2012
| | 19 0981 0020 77729 oopn  Sample (adusted) 121031996 11/13/2012 Included abservations: 4161 after adjustments
| | 20 0030 0004 81783 oopp  Included abservations: 4161 after adjustments
| | 21 0.079 0026 E5770. 0,000 Variable Coefficient  Std.Error  t-Stafistic  Prab
| | 22 0078 -0.008 89781, 0.000 Variable Coefiicient ~ Std. Eror  tStatistc  Prob
| | 23 0.077 0.001 93785. 0.000 DOX(-1)) 2013075 0037549 5361243  0.0000
[ [ 24 0977 0.017 97784. 0.000 X-1) -0.000341 0000473 -0.720347  0.4714 DX(1).2) 0465133 0031239 14.88946  0.0000
| | 25 0.976 0.036 101778 0.000 DOXC-1)) -0.547664  0.012151 4507111 0.0000 DIX(-2),2} 0169337 0022329  7.583642  0.0000
! ! 26 0975 0.029 105767 0.000 DIX(-2)) -0.295566  0.013767 -2146843  0.0000 DIX(-3),2) 0035566  0.012148 2927611  0.0034
! | 27 0974 0.010 109751 0.000 D(X(-3)) -0.133592  0.013764 -9.705634  0.0000 c 129E-08  198E-08  0.648327 057168
| I 28 0974 0003 113730 0000 DOX(-4)) -0.035454  0.012145 -2918875  0.0035
i ! gﬁ Eg;g 333; 1;:;23 EEEE R-squared 0.815185 Mean dependent var -158E-08
| ) 1 0971 0003 198693 oopp  Resauared 0329530 Mean dependentvar -1.54E-09 Adjusted R-squared 0815007 S.D. dependentvar 297E-08
| 1 32 0971 0007 129591 oopn  Adiusted R-squared 0328285 S.D. dependentvar 1.66E-06 SE. of regression 1.28E-06  Akaike info criterion -24.30019
h 0 33 0.970 -0.000 133544 0.000 S.E. of regression 1.28E-06  Akaike info criterion -24.30021 Sum squared resid 6.80E-09 Schwarz criterion -24.29258
| 0 34 0.060 0.002 137492 0.000 Sum squared resid 6.80E-09  Schwarz criterion -24.29260 Log likelihood 50561.54 Hannan-Quinn criter. -24.29750
| ] 35 0068 -0.033 141433 0000  Loglikelinood 5056159 Hannan-Quinn criter. -24.20752 F-statistic 4582.845 Durbin-Watson stat 1267102
[ | 36 0.968 0.010 145370 0.000 Durbin-Watson stat 1.267038 Probi{F-statistic) 0.000000

(a) Correlogram

Figure 18: Japan:

Sample: 11/26/1896 1111312012
Included observations: 4166

(b) ADF test

Null Hypothesis: Y has a unit root
Exogenous: None

Autocorrelation

Partial Correlation

AC

PAC  Q-Stat

Prob

(c) ADF test for 1st diff

log interest rate difference stationary test

Lag Length: 0 (Automatic - based on SIC, maxlag=30)

1-0.013
2 -0.011
3 0.001
4 -0.032
5 0.009
6 -0.012
70015
8 -0.000
9 -0.010
10 0.049
11 -0.032
12 0.016
13 0.019
14 -0.036
15 -0.007
16 -0.017
17 -0.006
18 0.023
19 0015
20 -0.017
21 -0.017
22 -0.002
23 -0.015
24 -0.008
25 -0.001
26 0.022
27 0011
28 -0.006
29 0017
30 -0.010
31 -0.030
32 0014
33 -0.017
34 -0.001
35 0015
36 0.005

-0.013
-0.011
0.001
-0.032
0.008
-0.013
0.015
-0.001
-0.009
0.048
-0.030
0.016
0.018
-0.033
-0.011
-0.015
-0.007
0.021
0.016
-0.021
-0.013

07102
1.1866
1.1900
5.4486
57514
63813
7.3783
7.3783
77718
17.879
22217
22243
24.690
30.238
30.460
31.700
31.827
33994
34902
36.043
37.199
37.213
38163
38.309
38314
40.385
40912
41.087
42.267
42727
46.580
47.406
48,664
48,672
49.595
49692

0.399
0553

t-Gtatistic Prob*

0755 angmented Dickey-Fuller test statistic

-65.36742 0.0001

0.244
0.331
0.382
0.391
0.496

Test critical values 1% level
5% level
10% level

-2.565517
-1.940900
-1.616648

0.557
*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(Y)

Wethod: Least Squares

Date: 031114 Time: 15:27

Included observations: 4165 after adjus

Sample (adjusted). 11/27/1996 11/13/2012

tments

Variable Coefficient

Std. Error t-Statistic Prob

Y(-1) -1.012906

0015486  -6536742 0.0000

0.506454
0.506454
0.003022 ¢
0.038016
18255.93
1.999976

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Lag likelihood
Durbin-Watson stat

-4 18E-08
0.004301
-8.765874
-8.764353
-8.765336

Mean dependentvar
S5.D. dependentvar
Aleaike info criterion
Schwarz criterion
Hannan-Quinn criter,

(a) Correlogram

Figure 19: Japan: log exchange

(b) ADF test

spot rate difference stationary test



Sample: 11/2611996 11/13/2012
Included observations: 4166

MNull Hypathesis: RF has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=30)

Autocarrelation  Partial Correlation AC  PAC QS Prob
i B
] ] 1-0.013 0013 06771 0.411 t-Stafistic Prab
] ] 2 0.010 -0.011 11264 0.569
" 1 3 0001 0001 11321 0769 Angmented Dickey-Fuller test statistic -65.38677 0.0001
! | 400320082 53183 0280 Testeritical values 1% level 2565517
] | 5 0.009 0.008 56379 0.343
1 | 6 -0.012 -0.012 62383 0.397 5% level -1.940800
] | 7 0.016 0.016 72722 0.401 10% level 1 616648
] | 3 0.000 -0.001 72725 0.508
| ] 9 -0.009 0.009 7.6406 0571 - -
| | 10 0.049 0.048 17.875 0.057 *MacKinnon (1998) one-sided p-values
] ] 11 0,032 0,030 22127 0.023
| | 12 0.016 0,016 23192 0.026
] | 12 0.019 0,018 24688 0.025 _ )
] ] 14 -0.036 -0.033 30139 0007  Augmented Dickey-Fuller Test Equation
) ] 15 -0.007 -0.010 30341 0.011 -
] 1 15 9017 0015 353 gon  Dependentvarianie: DIRF)
" 1 17 -0.005 -0007 31646 oo17  Method: Least Squares
) | 18 0023 0022 33876 0013 Date: 03/20/14 Time: 14:29
| | 19 0.015 0.016 34826 0.015
A 1 20 0015 0021 35920 0o1a  Sample [adjusted_}. 1112711996 11!’13!’2012
) ] 21 0016 0012 37027 no17  Included observations: 4165 after adjustments
! | 22 -0.001 -0.003 37.037 0.023
] 1 23 0.015 0.016 37.945 0.026 : :
“ 1 2% 0008 0,003 38075 0034 Variable Coefficient  Std. Error  t-Statistic Prob.
I | 25 0.001 -0.004 38077 0.045
) | 26 0023 0023 40210 0037 RF(-1) -1.012743  0.015496 -65.35677  0.0000
| | 27 0.012 0.013 40770 0.043
I | 28 -0.006 -0.008 40927 0.055
) | 29 0.017 0017 42154 0.054 R-squared 0.506372 Mean dependentvar 2.80E-08
' I gg‘ E E;E '3 Eg: ﬁ gi; gggg Adjusted R-squared 0506372 S.D. dependentvar 0.004301
1 ] r r
b b 32 0014 0014 47222 os1  SE- ofrearession 0003022 Akaike info criterion -8.765706
i | 33 0017 -0.013 48433 0041 Sum squared resid 0.038022 Schwarz criterion -8.764185
:' :‘ gg SS?; Sg:‘i ig:s: :“ggi Log likelihood 1825558 Hannan-Quinn criter -8.765168
i1 I 36 0005 0003 49512 noss  LUrbin-Watson stat 1.900967
(a) Correlogram (b) ADF test
Figure 20: Japan: the generalized risk factor stationary test
Sample: 11/26/1996 11/13/2012 Null Hypothesis: MEANRF has a unit raot
Included observations: 4166 Exogenous: None
Lag Length: 15 (Automatic - based on SIC, maxlag=15)
Autocorrelation Partial Correlation AC PAC Q-5tat Prob Siatistic Prob~
| | 1 0848 0849 37538 0000  aygmented Dickey-Fuller test statistic 3317980 0.0009
| — a 2 0910 0100 72097 0.000  Testoifical values: 1% level 2565519
= | 3 0875 0.023 10400. 0.000 5% level -1.940900
 —| [ 4 0841 0.010 13350. 0.000 10% level 1616648
= = 5 0.241 0337 16305. 0.000
= | & 0.830 0.080 19239, 0.000 “MacKinnon (1996) one-sided p-values.
= [ul 7 0245 0441 22219. 0.000
= ] 8 0.838 -0.072 25154. 0.000
Augmented Dickey-Fuller Test Equation
= [s] 9 0.832 0128 28048. 0.000  [upendentvanable DIMEANRF)
= [ 10 0.830 0084 30923 0.000  petrod Least Squares
= [=] 11 0.833 0185 23823, 0.000  Date 032014 Time 14:30
= o 12 0.828 -0.119 36690. 0.000  Sample (adjusted) 1211811996 11132012
| — [l 13 0.821 0.031 39506. 0.000 Included observations: 4150 after adjustments
= [ 14 0.817 0.040 42200, 0.000
= e} 15 0.813 0130 45062 0.000 Variable Coefiient  Std Eror  tStaistic  Prob
:% : 15 333; ’33142 ;;g;g 3333 MEANRF(-1) 0003559 0001073 -3317980  0.0009
-608 - - U D(MEANRF(-1)) 0013279 0015306 -0.867551  0.3857
== i 718 0.804 0.007 53237. 0.000 DMEANRF(-2)) 0075979 0.015244 4934289 0.0000
= a 19 0.804 0124 55941. 0.000 D(MEANRF(-3)) 0052415 0015164 3456497  0.0006
= [ 20 0.802 0.007 58634. 0.000 D(MEANRF(4)) 0108559 0015163  7.158380  0.0000
= d 21 0798 -0.042 61301. 0.000 D(MEANRF(-5)) 0029650 0014988 1978249  0.0480
= I 22 0.796 -0.007 83954. 0.000 D(MEANRF(-6)) 0022578 0014855 1519821 01286
= | 23 0790 0023 66568, 0.000 D(MEANRF(-7)) 0091085 0014137  6.441589  0.0000
e P D(MEANRF(-€)) 0020983 0013989 -1.499942  0.1337
! ! 24 0.781 0.000 62128, 0.000 D(MEANRF(-9)) 0025429 0013330 -1907647  0.0565
= ' 25 0775 -0022 71641, 0.000 D(MEANRF(-10))  -0.058815  0.012203 -4784341  0.0000
| — ' 26 0.767 -0.048 74100, 0.000 D(MEANRF(-11}) 0060454  0.008871 6814541  0.0000
[ —] i 27 0761 -0.012 76541. 0.000 D(MEANRF(-12}) -0.086888  0.007557 -11.49803  0.0000
= l 28 0753 -0.010 78923. 0.000 DIMEANRF(-13))  -0.031724  0.007152 -4.435417  0.0000
= | 29 0750 0.032 81283. 0.000 DMEANRF(-14)) 0064214 0007100  9.043969  0.0000
= 1 30 0748 -0.013 83632 0.000 DMEANRF(-5)) ~ -0.033613  0.005146 6531300  0.0000
‘:I ' 31 0745 D027 85930. 0.000 R-squared 0106319 Mean dependentvar 8 80E-08
| . 32 0739 -0.037 88253 0.000 . icted R squared 0103076  §.D. dependentvar 8.99E-06
| | 33 0735 0044 90520. 0.000 T SSIE-08  Akaiks info cit 20 50550
— ! 31 0729 0048 93754 0000 of regression | aike info criterion E
Sum squared resid 289E07 Schwarzcriterion -20.48209
| — I 35 0724 -0.001 94956. 0.000 | ogiikelihood 42566.99  Hannan-Quinn criter. -20.49786
= | 36 0721 -0.014 97143, 0.000  Durbin-Watson stat 2001700

(a) Correlogram

Figure 21: Japan: the mean of the generalized risk factor stationary test

(b) ADF test
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Sample: 1112611996 11/13/2012
Included observations: 4166

Autocorrelation  Partial Correlation AC  PAC

Q-Stat

Prob

=—— 1 0995 0.995
0994 0.378
0991 0.041
0989 -0.003
0.985 -0.204
0985 0.249
0984 0211
0983 0.052
0.982 -0.008
10 0.981 -0.129
11 0980 0015
12 0979 0.099
13 0977 0.025
1 14 0976 0.007
1 15 0.975 -0.067
1 16 0.974 -0.054
0972 0.009
18 0.970 0.000
19 0.969 -0.005
20 0.967 -0.046
21 0965 -0.068
22 0.963 -0.033
23 0961

I
|
I
I
[=!
|
I

oo

===

25 0957 -0.042
26 0.955 -0.046
27 0952 -0.031
28 0950 -0.011
29 0948 0.018
30 0.946 -0.009
31 0944 -0.003
32 0941 -0.008
33 0930 -0.004
34 0937 -0.013
35 0935 -0.005

I
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
| L 36 0932 0012

41261
8243.0
12341
16423,
20474.
24523
28564.
32599,
36627,
40648
44661
48865,
52660,
58645
60621
64586,
68540,
72483
76413
80330,
84232
88120,
91992
95849,
99688

103511

107318

111106

114878

118632

122370

126002

120798

133487

137159

140815

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Null Hypothesis: DEVRF has a unit root
Exagenaus: None
Lag Length: 7 (Automatic - based on SIC, maxiag=30)

Null Hypothesis: D(DEVRF) has a unitraot
Exogenous: Constant
Lag Length: 6 (Autamatic - based on SIC, maxiag=30)
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tStaistc  Prob.”
tStatistc  Prob.*
Dickey-Fuller test stafistic 27.82324  0.0000
Dickey-Fuller test statistic 0069217 07048 Test critical values 1% level 3431738
Test eritical values 1% level 2565518 5% level -2.862039
5% level -1.940900 10% level 2567079
10% level 1616643
(1996) one-sided pvalues:
*Mackinnon (1996) one-sided p-values
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: DIDEVRF,2)
Dependent Variable: D(DEVRF) Wethod: Least Squares
Wethog: Least Squares Date: 03/20114 Time: 14:32
Date: 032014 Time: 14:32 Sample (adjusted): 121061996 11/13/2012
Sample (adjusted): 12/06/1996 11113/2012 Included abservations: 4158 after adjustments
Included observations: 4158 after adjustments
Variable Coefficient  Std. Emor  tStatistic  Prab
Variable Coeficient  Std.Emor  tStatisic  Prob
D(DEVRF(-1)) 0790416 0.028408 -27.82324  0.0000
DEVRF(-1) 596E-06  BE1E-05 0069217  0.0448 D(DEVRF(-1)2) 0073944  0.025464 -2.903807  0.0037
D(DEVRF(-1)) 0135669 0015499 8752480  0.0000 D(DEVRF(-2),2) 0007300 0020210 0381224 07130
D(DEVRF(-2)) 0081265 0015386 5281570  0.0000 D(DEVRF(-3),2) 0044591 0019037 2342359  0.0192
D(DEVRF(-3)) 0037323 0009884 3776038  0.0002 D(DEVRF(-4)2) 0017067 0015311 1114740 026850
D(DEVRF(-4)) -0.027466  0.008674 -3.166345  0.0016 D(DEVRF(-5),2) 0.037946 0011933 3180016  0.0015
D(DEVRF{-5)) -0.054966  0.008445 -6.508370  0.0000 D(DEVRF(-6),2) 0005420 0007623 -0.712104 04764
D(DEVRF(-6)) 0032657 0008154 3992840  0.0001 c 365E-10  933E-10 0391745  0.6953
D(DEVRF(-T)) 0005468 0007623 0717246 04733
R-squared 0441867 Mean dependentvar -6.49E-11
R-squared 0.046008  Mean dependentvar 430E-10 Adjusted R-squared 0440725 S.D. dependentvar 8.04E-08
Adjusted R-squared 0044399 S.D. dependentvar 6.15€-08 SE. ofregression 6.01E-08  Akaike info criterion -30.41405
S.E. of regression 6.01E-08  Akaike info criterion -30.41401 Sum squared resid 150E-11  Schwarz criterion -30.40187
Sum squared resid 150E-11  Schwarz criterion -30.40183 Log likelihood 63238.81 Hannan-Quinn criter -30.40974
Log likelihood 63238.74  Hannan-Quinn eriter. -30.40970 F-statistic 488.9774  Durbin-Watson stat 2005895
Durbin-Watson stat 2005893 Prob(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 22: Japan: the deviation of the generalized risk factor stationary test



Sample: 1/17/1397 1113/2012
Included observations: 4128

APPENDIX E: STATIONARY TEST: NEW ZEALAND

Null't

INTEREST has a unit root

Null Hypothesis: DINTEREST) has a unit root

Exogenous: Constant
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Autocorrelation  Partial Correlation AC  PAC QStat Prob Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxag=30) Lag Length: 0 (Automatic - based on SIC, maxlag=30)
= 10998 0998 41137 0.000
| 2 0997 0231 82181 0000 = - =
= 3 0995 0.029 12315 0.000 \Stalistie  Prob FStabstic  Prob
| —] i 4 00994 -0.015 16402 0.000
= ! 5 0993 0.024 20480. 0.000 Augmented Dickey-Fuller test statistic -1121870 02386 Augmented Dickey-Fuller test statistic -85.65189  0.0001
| E—] [ 6 0992 -0.004 24549 0000 Test critical values: 1% level -2 565523 Test critical values 1% level -3.431750
= W 7 0991 0.003 28609. 0.000 5% level 1940001 5% level -2.862044
= ] 8 0989 0026 32660 0000 10% level 2567081
= | 9 0988 0.029 36701 0.000 10% level -1.616648
| —] [l 10 0987 -0.008 40734 0.000
[ — 0 11 0986 0.007 44758 0.000 *MacKinnon (1996) one-sided p-values. *MacKinnon (1998) one-sided p-values.
= " 12 0985 0.003 48774, 0.000
[ S— I 13 0983 -0.035 52780. 0.000
= ] 14 0982 0.031 56775 0.000 ickey-
= ] 15 0980 -0.030 50759, 0.000 Augmented Dickey-Fuller Test Equation g‘;ﬂF:ﬁgg:\?;ﬁ:eb‘j"eﬁg\[i‘!rgzggg_??)\uﬂ
= i 16 0979 0008 64733 0000  Dependent Variable: DINTEREST) o "
= [ 17 0078 0030 63697. 0.000 X Wethod: Least Squares
Method: Least Squares
= " 18 0976 -0.008 72651 0000 povogomod e oo Date: 03/10/14 Time: 10:10
| — [ 19 0075 0014 76595 0000 s e (adusted), 1/21/1997 111132012 Sample (adjusted). 1/21/1997 11/13/2012
| I 20 0474 -0.005 80529. 0.000 2mple (adjusted) Included observations: 4125 after adjustments
[ — 1) 21 0972 0.013 84453 0.000 Included observations: 4126 after adjustments
= I 22 0.971-0.007 88366. 0.000
Variable Coeficient Std. Error +Statistic Prob.
[ S— i 23 0970 -0.021 92272 0.000
| — i 24 0058 0.003 96186, 0.000 Variable Coefficient Std. Error -Statistic Prob.
| — L 25 0.967 0.041 100051 0.000 D(NTEREST(-1)) -1.280299 0.014948  -85.65189 0.0000
== 1 25 0966 -0.021 103926 0000 INTEREST(-1) -0.000320 0000285 -1121870  0.2620 - 0001367 0001524 0807282  0.4105
[— | 27 0.984 -0.015 107791 0.000 D(INTEREST(-1)) -0.280154  0.0149458 -18.74448  0.0000
| — )
| — ! 2 Does o0 11 o000 R-squared 0.640147 Mean dependsntyar 4.85E-08
| —1 " 30 0960 0.003 119325 0000 R-squared 0.078702 Mean dependent var -0.001067 Adjusted R-squared 0.640060 $.D. dependentvar 0.181355
[ — [ 31 0.959 -0.006 123150 0.000 Adjusted R-squared 0.078479  S.D. dependentvar 0.113334 S.E ofregression 0.108804  Akaike info criterion -1598058
[ — [ 32 0957 0.018 126966 0.000 S.E. of regression 0108796 Akaike info criterion -1.508205 Sum squared resid 4882093  Schwarz criterion -1594992
= 1 33 0.956 -0.045 130770 0.000 - —Quinn cri -
| — A 34 0,054 -0.013 124564 0000 EU'T‘I iﬂ:—lsfﬂiafﬂsm ;EQE;:U};? aﬂhwaﬂgllﬂﬂﬂﬂt 1 gg?lgg Log likelihood 3298794 Hanr!arl Quinn criter. 1586973
| — I 35 0053 0.004 138348 0000 0g likelihoo . annan-Quinn criter. -1 F-statistic 7336.246 Durbin-Watson stat 2.024173
= 1 36 0.951 -0.029 142119 0.000 Durbin-Watson stat 2.024106 Prob(F-statistic) 0.000000
(a) Correlogram (b) ADF test (c) ADF test for 1st diff
Sample: 14711997 111312012
neuen onsenetons 128 Null Hypothesis: SPOT has a unit root iull Hypothesis: D(SPOT) has a unit oot
Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob Exogenous: None Exogenous: Constant
Lag Length' 0 (Automatic - based on SIC, maxlag=30) Lag Length: 0 (Automatic - based on SIC, maxlag=30)
| === 1 0999 0999 41201 0.000
[ 1 2 0997 0007 82304 0.000 n H "
i 1 3 0996 -0.005 12331, 0.000 t-Statistic Prob* \olatstic  Prob
[ [ 4 0995 0025 16422 0.000
[ 5 0994 -0.010 20504. 0.000 Augmented Dickey-Fuller test statistic 0114712 0.7189 Augmented Dickey-Fuller test statistic -6455058 0.0001
[ 1 6 0992 -0.014 24576 0.000 cugmentzd Licke -ullariest stal Test critical values 1% level -3.431750
| | 7 0991 0016 2883 oppp  1esterticalvalues 1% level -2.565522 5% level -2.862044
| | 8 0990 0004 32692 0.000 5% level -1.940801 10% level -2.567081
| 1 9 0985 -0.017 36735 0.000 10% level -1.616648
: :‘ 1? g;é; ,3332 ﬁ?;: EEEE N - *MacKinnon (1996} one-sided p-values.
! s 42 0985 -0.015 48813, 0.000 MacKinnon (1996) one-sided p-values
[ i 13 08983 -0.010 52820. 0.000
! 1 14 0982 0.002 56813 0.000 Augmented Dickey-Fuller Test Equation
! ! 15 0981 0005 80807 0.000 s gmented Dickey-Fuller Test Equation Dependent Variable: D(SPOT,2)
16 0980 0.010 64787, 0.000 o
[ | 17 0979 0013 68750, 0.000 Dependent Variable: D(SPOT) Wethod: Least Squares
[ 1 18 0977 -0.016 72721 0.000 Method: Least Squares Date: 031014 Time: 10:12
| | 19 0976 0003 76675 0000  Date: 031014 Time: 10:11 Sample (adjusted); 1/21/1997 11/13/2012
| | 20 0975 -0.008 80619 0.000 i i
| | 51 0o7¢ 0024 sases 0.000 aims:,d(ﬁggu;i‘:‘)ﬂ;;gTJSEZSJ:L%igSﬁems Included observations: 4126 after adjustiments
| I B e e e Variable Coefficient  Std Eror  tStaisic  Prob
! ! 24 0970 0012 95312 0.000 Variable Coefficient  Std.Error  t-Statistic  Prob.
[ 1 25 0.969 -0.017 100214 0.000 D(SPOT(-1)) -1.005133 0015571  -54.55058 0.0000
[: i 26 08968 -0.011 104107 0.000 - =
! ) 27 oeer 0020 107982 0.000 SPOT(1) 150E-05 0.000131 0114712  0.9087 © 279805 BITEDS 0333034 07391
[ [ 28 08966 0.022 111868 0.000
» R-squared 0.502580 Mean dependentvar 1.27E-06
i | 29 0964 -0.006 115737 0.000 ¥ < ¥
| | 30 0963 003 1iesa7 oo oouared 0.000022 - Wean dependent var 270B05  agustedR-squared 0502450 S.D. dependentvar 0.007625
| ] 31 0962 -0008 123448 0000  Adjusted R-squared -0.000022  SD. dependentvar 0.005378 SE. of regression 0.005379  Akaike info criterion 7.612204
[ 1 32 0951 -0.014 127290 0.000 SE. of regression 0.005378  Akaike info criterion -7.612886 Sum squared resid 0.119304 Schwarz criterion 7.609228
! i 33 0959 -0.018 131122 0.000  Sum squared resid 0119321 Schwarz criterion 7611383 Log likelihood 15706.16  Hannan-Quinn criter. 7611200
! 1 g; g;g: ggg; Egg;‘g gggg Lag likelihood 1571019 Hannan-Quinn criter -7.612343 F-statistic 4166778 Durbin-Watson stat 1999835
| ] 36 0056 -0025 142863 0000  Durbin-Watson stat 2010131 Prob(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 24: New Zealand: exchange spot rate stationary test



Sample: 11201997 11113/2012
Included observations: 4127

Autocorrelation  Partial Correlation AC

Q-stat

Prob

MNull Hypothesis: X has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=30)

=] 1 09%

2 0995
=] 3 0994
4 0993
5 0092
6 0990
7 0989
8 0988 0.011
9

0.967 -0.022
0.966
0.964 0.024.
0.964
0.962 -0.017
0.962
33 0.960 -0.035
0.959 -0.009
35 0.958 -0.036

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| | 19
|
|
|
|
|
i
|
|
|
|
|
|
|
i
|
|
| 36 0.956 -0.051

40998
81907
12274,
16347
20412
24468
28516
32554,
38585
40608
44623
48631
52630
58620
60600
64572
68537
72493
76443
80384,
24318
88243
92158
96065
99964.
103857
107739
111616
115484
119346
123200
127048
130887
134718
138539
142349

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

MNull Hypathesis: D(X) has a unit root
Exoganous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=30)
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I-Statistic Prob®
t-Statistic. Prob*
Augmented Dickey-Fuller test statistic -0.770991 0.3824
Test critical values: 1% level 2565523 Augmented Dickey-Fuller test statistic -61.35799  0.0001
5% level -1.940901 Test critical values: ‘Slx }ava: -2 gg;;il
- evel -
10% level 1 eneeds 10%level 2567082
*MacKinnon (1996) one-sided p-values. *Mackinnon (1395) one-sided pvalues
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X) Dependent Variable: D(X,2)
Method: Least Squares Method: Least Squares
Date: 03/1114 Time: 20:18 Date: 0311114 Time: 20:18
Sample (adjusted). 1/23/1997 11/12/2012 Sample (adjusted): 1/23(1997 11/132012
Included observations: 4124 after adjustments Included observations: 4124 after adjustments
Variable Coefficient Std. Error t-Statistic Prob Wariable Coefiicient  Std. Error +Gtatistic Prob
X1 -0.000514 0.000666  -0.770991 0.4408 DXE-1)) -1.547905 0025227  -61.35799 0.0000
DX(-1)) -0.395040  0.015308  -25.65487  0.0000 DXC1.2) 0152519 0015393  0.908448  0.0000
DX(-2)) -0.152305 0015394 -9.893718  0.0000 c 4438-08 243808 0182407 08553
y ) R-squared 0.679227 Mean dependentvar 427E-10
;Rdsm:ardeg‘ 5 S]g?ggi gslsjanddepezdertvar 3 ggé gg Adjusted R-squared 0679071 S.D. dependentyar 2 75E-06
Justed R-square - ependent var . SE. ofregression 1.56E-06  Akaike info criterion -23.90345
S.E. of regression 1.56E-06 Akaike info criterion -2390359 Sum squared resid 1.00E-08 Schwarz criterion _53.89885
Sum squared resid 1.00E-08  Schwarz criterion. -23.89809 Log likelinood 4929192 Hannan-Quinn criter -23.90183
Log likelihood 4920220 Hannan-Quinn criter. -23.90196 F-statistic 4363.044 Durbin-Watson stat 2010292
Durbin-Watson stat 2.010215 ProbiF-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 25: New

Zealand:

log interest rate difference stationary test

Sample: 11201997 11/1312012
Included observations: 4127

Mull Hypothesis: Y has a unit raot

Exogenous: None

Autocorrelation  Partial Correlation AC  PAC QOStat Prob .
Lag Length: 0 (Automatic - based on SIC, maxlag=30)
[ [ 1-0.008 0.008 0.2710 0.603
I ) 2 -0.000 0.000 0.2717 0.873 t-Statistic Prob.*
1 1 3-0.023 0.023 25098 0.474
| | 4 0016 0016 35076 0.462 N
[ [ 5 0.007 0.007 3.7876 0.580 Augmented Dickey-Fuller test statistic -64.74901 0.0001
| ' S —s ggg 's ggg ggggj gggf Test critical values: 1% level -2.585523
| I E r
] ] 8 0.019 0019 T.1183 0.524 5% level “l.ed0901
] ] 9 -0.025 -0.027 98950 0.359 10% level 1616648
1 ] 10 0003 0.003 99237 0447
| ! 710019 0021 11453 0.406 *MacKinnon (1996) one-sided p-values
| | 12 0012 0.010 12017 0444
I i 13 0006 0.006 12155 0515
1 1 14 -0.014 -0.012 12923 0533
[ [ 15 0010 0.009 13334 0.577 Augmented Dickey-Fuller Test Equation
1 ] 16 -0.026 -0.027 16.179 0.441 .
| | 17 0025 006 tes13 03 Dependentvariaole: DY)
I I 18 0004 -0003 18892 0309  Method: Least Squares
i " 19 0001 -0.001 18.897 0463 Date: 031114 Time: 21:58
' ' g? ggai gga; gg 323 g:g; sSample (adjusted): 1/21/1997 11/13/2012
I A 22 0006 -0.007 20635 0.543 Included observations: 4126 after adjustments
1 ] 23 -0.019 -0.020 22.091 0515
| | 24 0011 0.013 22615 0543 Variable Coefficient  Std Error  t-Statistic Prob.
| ! 25 0.010 0.008 23.049 0575
1 . o oae Doss roms e Y1) 1008084  0.015569 8474301  0.0000
I ! 28 -0.001 -0.001 26.956 0.521
| [ 29 0058 0.055 41.067 0.068 R-squared 0504054 WMean dependentvar -7.39E-07
! ! e S i o%se Adjusted R-squared 0.504054  S.D. dependent var 0005233
| | 32 0020 0.020 43109 0.091 S.E. of regression 0.003685  Akaike info criterion -8.368803
1 ' 33 -0.009 -0.010 43.467 0.105 Sum squared resid 0.056017 Schwarz criterion -8.367270
! I8 gg ggg; ggg] 32 3;2 3332 Log likelihood 17265.84 Hannan-Quinn criter. -8.368260
| " 35 0015 0.018 47413 0.007 Durbin-\Watson stat 1.999973

(a) Correlogram

(b) ADF test

Figure 26: New Zealand: log exchange spot rate difference stationary test



Sample: 1/20/1997 11/13/2012
Included observations: 4127

Mull Hypothesis: RF has a unit root
Exogenous: None

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob
Lag Length: 0 (Automatic - based on SIC, maxlag=30)
[ [ 1-0.008 -0.008 0.2740 0.601
] ] 2 -0.000 -0.000 0.2748 0872 . Statistic Prab.®
1 1 3 -0.023 -0.023 25198 0472
| | 4 0.016 0.016 36147 0451
" " 5 0007 0.007 37936 0579  Augmented DickeyFuller test statistic -64.75200 0.0001
' i SE Esg E Egg 2;?;; E;g; Test critical values: 1% level -2 565523
W ! r r
| | 8 0.019 0.019 71276 0523 5% level -1.940901
i ] 9 -0.026 -0.027 9.9071 0.358 10% level -1.616648
0 I 10 0.003 0.003 9.9350 0.445
! | 110019 0021 11462 0405  =p3cKinnon (1998) one-sided p-values.
| | 12 0012 0.010 12022 0.444
! i 13 0.006 0.006 12159 0515
1 1 14 -0.014 -0.012 12934 0532
I I 1: EE;E Eggg 1:3;; Eiig Augmented Dickey-Fuller Test Equation
| | 17 0025 0075 18e22 p3xg  DePendentVariable: DIRF)
[ i 18 -0.004 -0.003 18902 0398 Method: Least Squares
[ i 19 0001 -0.001 18907 0463  Date: 03/20/14 Time: 14:59
! b o oo moos Dad¢ Sample (adjusted). 112111997 1111312012
I I 22 0007 -0007 20645 psaz  Included observations: 4126 after adjustments
1 1 23 -0.019 -0.020 22107 0514
! l 24 0011 0013 22630 0542 Variable Coefficient Std. Error t-Statistic Prob
| h 25 0.010 0.008 23060 0574
| 1 26 -0.019 -0.019 24620 0541
1 ) 27 0024 0,022 26984 0485 RF(-1) -1008128 0015569 -B475200 00000
W ! 28 -0.001 -0.001 26987 0.519
I I3 L s ihos bose R-squared 0504077 Mean dependent var 7.36E-07
) ) 31 0009 0013 41403 0ose  Adiusted R-squared 0504077 S.D. dependentvar 0.005233
[ | 32 0020 0020 43096 0091  SE. ofregression 0.002685  Akaike info criterion -8.368842
i i 33 -0.009 -0.010 43458 0.105 Sum squared resid 0.056015 Schwarz criterion -8.367309
It I8 T 002 oa1 dvact oia®  Leglikelihoed 17265.92  Hannan-Cuinn criter. -8.368300
1 ] 36 -0.015 -0.018 47.400 0.097 Durbin-Watson stat 1999981
(a) Correlogram (b) ADF test
Sample: 1/2011997 1111312012 Null Hypothesis: MEANRF has a unit root
Included observations: 4127 Exogenous: None
Lag Length: 15 (Automatic - based on SIC, maxlag=15)
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
tStatistic  Prob.*
1 1| 10851 0851 37367 0.000 0 mented Dickey-Fuller test statistic 3118838 0.0018
| — = 2 0938 0330 7357.5 0.000  Testeritical values 1% level 2568525
| E— = 3 0938 0318 10990. 0.000 5% level -1.940001
= = 4 0896 -0.325 14308. 0.000 10% level -1616648
= 1 5 0873 -0.078 17459. 0.000
= o 6 0850 0128 20450, 0000 ‘MacKinnon {1996) one-sided pvalues.
= | 7 0820 0074 23231. 0.000
 — ! 8 0799 0054 25671 0.000 0 oiante Dickey-Fuller Test Equation
| — = 9 0785 0199 28421. 0.000  popengent variable: DIMEANRF)
= il 10 0770 0.096 30873. 0.000  chod Lesst Squares
 —] " 11 0752 -0.034 33211, 0.000  Date: 03/20/14 Time: 15:00
= il 12 0739 -0090 35475 0.000  Sample (adjusted) 21111997 11/43/2012
= o 13 0723 -0132 37639, 0.000  Included obsenations: 4111 after adjustments
= | 14 0712 0058 39736. 0.000
= A 15 0.696 -0016 41744 0.000 Variable Coeficient  Std.Emor  -Stafistic  Prob
:g ::' 1? gggi g;gg iggzg' gggg MEANRF(-1) 0002223 0000713 -3118830  0.001%
- - D(MEANRF(-1)) 0016581 0015275 1085516 02778
= | 18 0659 0082 47344. 0.000 DIMEANRF(:2)  -0.049838 0015205 3277827 00011
= " 19 0.652 0.007 49110. 0.000 D(MEANRF(-3)) 0041785 0015038 2778480 00055
= i 20 0.645 -0.003 50837. 0.000 D(MEANRF()) 0102527  0.014585 -7.029859  0.0000
= ] 21 0.640 0004 52538. 0.000 D(MEANRF(-5)) 0057036 0012619 4501131 0.0000
= 1 22 0.634 0.035 54207. 0.000 D(MEANRF(-6)) 0133041 0012488  11.05428  0.0000
= ! B . N DUEMRRe)  womrn oot iz ool
::I :' g;’ ggf? 'gggg g;ggi gggg DIMEANRF(-9)) 0041180 0010346 3980291  0.0001
- g D{MEANRF(-10}) 0025600 0010104 2553437  0.0107
= | 26 0612 0.055 80593. 0.000 DMEANRF(-11)) 0065718 0009839  £.679443  0.0000
= ! 27 0.608 0.061 62128. 0.000 D(MEANRF(-12}) 0130330 0000025 1544442 0.0000
[ — [ 28 0.606 0.045 63656. 0.000 D(MEANRF(-13)) -0.053334  0.0068507 -8.196170 0.0000
= 1 29 0.603 -0.009 65167. 0.000 DMEANRF(-14]) 0000767 0006165 0124450 09010
= 1 30 0.598 -0.070 66656. 0.000 D(MEANRF(-15))  -0.051485  0.005866 -10.48108  0.0000
| i 31 0.599 -0.017 68148. 0.000 = " 0252120 Weand ot SaE07
— -square Mean dependent var 2
::I :] gg gggl gggﬁ g??g;’ gggg Adjusted R-squared 0349756 SD. dependentvar 8.30E-06
| | . C SE ol regression 6.76E-06  Akaike info criterion -20.96635
— p 34 0804 0089 72675 0.000 g cquared resid 187E-07 Schwarz criterion 20,94175
= " 35 0606 -0.003 74205 0000 | 4gkelinood 4311234 Hannan-Quinn criter. -20.95764
== " 36 0.605 -0.053 75729. 0.000 Durbin-Watsen stat 2.008480
(a) Correlogram (b) ADF test

Figure 28: New Zealand: the mean of the generalized risk factor stationary test
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Sample: 12011997 11/13/2012
Included absenvations: 4127

Autecorrelation  Partial Correlation

AC

o-stat

Prob
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[
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0.996

0.994
0.991

0.991

0.991

0.990

0.989

0.088

0.087

0.986
0984
0983
0.982
0.981

0.980
0.978
0.977
0.976
0.975
0.973
0.972
0.971

0.969
0.968
0.967
0.966
0964
0983
0.961
0.959
0.958
0.957
0.955
0.954
0.952
0.951

-0.012

4099.4
8181.9
12242
16304,
20362,
24413,
28455,
32494,
36524,
40545,
44556,
48560,
52557,
56545.
60524.
64492
68449,
72396.
76335,
80266.
84138,
88100
92002,
05894,
99777.
103650
107514
111366
115206
119034
122852
126661
130460
134249
138027
141793

0.000
0.000
0.000
0.000

Mull Hypothesis: DEVRF has a unit root

Exagenous: None

Lag Length: 9 (Automatic - based on SIC, maxlag=30)

Mull Hypothesis: DIDEVRF) has a unitroot

: Constal
Lag Length: 2 (Automatic - based on SIC, maxlag=30)
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tStatistic  Prob.*
Augmented Dickey-Fuller test statistic 1865048 0.9856 +Statistic Prob*
Test critical values: 1% level 2565624
5% level -1.840001 Augmented Dickey-Fuller test statistic -110.1270  0.0001
10% level 1616548 Test crifical values 1% level -3.431752
Fva— " 5% level -2.862044
MacKinnon (1996) one-sided p-values 10% lovel o enr08n
Augmented Dickey-Fuller Test Equation "MacKinnon (1996} one-sided p-values.
Dependent Variable: D(DEVRF)
Wethod: Least Squares
Date: 03/20114 Time: 15.01 Augmented Dickey-Fuller Test Equation
Sample (adjusted): 2031997 1111312012 Dependent Variable: DIDEVRF,2)
Included observations: 4117 after adjustments Method: Least Squares
Date: 03/20/14 Time: 15:02
Variable Coefficient ~ Std.Eror  tStatistic  Prob. Sample (adusted) 12411997 111132012
DEVRF(-1) 0.000109 5 82E-05 4865948 0.0621 Included observations: 4123 afier adjustments
D(DEVRF(-1)) -0.008962 0015350 -0.583884  0.5503
D(DEVRF(-2)) 0133057  0.014660  0.070612  0.0000 Variable Coefficient Std. Error I-Statistic Prob.
D(DEVRF(-3)) -0.035231 0014750 2388535  0.0170
D(DEVRF(-4)) 0.015489 0.014375 1.077452 0.2813 D(DEVRF(-1)) -1.492420 0013552 -110.1270 0.0000
D(DEVRFi-5)) 0.138308 0.013394  10.32575 0.0000 D(DEVRF{-1),2) 0.362609 0.010880 3332007 0.0000
D(DEVRF(-6)) -0.067018 0012788 -5240588  0.0000 D(DEVRF(-2),2) 0147233 0006703 2196652  0.0000
D(DEVRF(-7)) 0053564  0.007500  7.142132  0.0000 c 206E-09  785E-10 3765160 00002
D(DEVRF(-8)) 0127976 0.007264  17.61810  0.0000
DOEVRF(8) 0060102 DO0G442  D329884 00000 R-squared 0.867509 Wean dependentvar -1.56E-09
Adjusted R-squared 0.867412 S.D. dependentvar 1.38E-07
R-squared 0165440 Mean dependent var 218E-09 !
Adjusted R-squared 0163611 S.D. dependentvar 4.41E-08 S.E. of regression 5.03E-08 Akaike info cm_ermn -30.77023
SE. of regression 403E-08  Akaike info criterion 3121207 Sum squared resid 1.04E-11  Schwarz criterion 3076408
Sum squared resid 668E-12  Schwarz criterion -31.19691 Log likelihood 63436.82  Hannan-Quinn criter -30.76805
Log likelinoad 64260.45  Hannan-Quinn criter. -31.20683 F-statistic 8989.935 Durbin-Watson stat 1.853764
Durbin-Watsan stat 2029510 Prob(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 29: New Zealand: the deviation of the generalized risk factor stationary test
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APPENDIX F: STATIONARY TEST: NORWAY

Sample: 9/25/1996 11/13/2012 Null Hypothesis: DINTEREST) has a unit root
Included observations: 4210 Null Hypothesis: INTEREST has a unit raat Exogenous: Constant
Exogenous: None Lag Length: 16 (Automatic - based on SIC, maxiag=30)
Autocorrelation Partial Corelation AC PAC  Q-Stat  Prob Lag Length: 17 (Automatic - based on SIC, maxlag=30)
tStatistic  Prob
tStatisic  Proos
! | 1 08999 0999 42010 0.000 Augmented Dickey-Fuller test statistic 1480024 0.0000
1 8 2 0998 0186 83955 0000  uygmented Dickey-Fullertest statistic 0983310 02019 Test critical values 1% level 3431726
1 [ 3 00987 0058 12584. 0.000 Testertical values: 1% level 2565514 5% level -2.862033
1 | 4 0996 0050 16767. 0.000 5% level -1.940900 10% level 2567076
1 ] 5 0995 -0057 20943 0000 10% level 1618649
“Hackinnon (1996) one-sided p-values
1 ' 5 0994 0079 25112 0.000 " iGnnon (1996) one-sided palues
1| I 7 0993 -0038 29271 0000
 E— b 8 0992 0031 33424 0000 Augmented Dickey-Fuller Test Equation
i | 9 0991 0.046 37570. 0.000  Augmented Dickey-Fuller Test Equation Dependent Variable: DINTEREST 2)
R Dependent Variable: DINTEREST) Nethod: Least Squares
! : 100990 -0.030 41708, 0000 | st Squares Date: 0310114 Time: 10:39
! 110989 -0.042 45838 D000 poyepyors Time: 1039 Sample (adjusted) 10/21/1996 11/13/2012
1 1 12 0888 0004 49960. 0.000 Sample (adjusted): 10/21/1996 11/13/2012 Included observations: 4192 after adjustments
] | 13 09587 0.029 54075 0.000 Included observations: 4192 after adjustments
1 ] 14 0986 -0013 58182 0.000 variable Coeficient St Error  tStatistic  Prob.
Variable Coeficient  Std.Emor  tStafisic  Prob
! ! 15 0985 0.017 62287 0.000 DNTEREST(1)) ~ -1009535 0074202 1480024  0.0000
1 ' 16 0.984 -0.044 56372, 0.000 INTEREST(-1) 0000320 0000335 0083319 03255 D(NTEREST(1)2) ~ 0134801 0.072568 -1857503 00633
[ — I 17 0.982 -0.072 70453. 0.000 D(INTEREST(-1}) 0234186 0015442 -1516547  0.0000 D(NTEREST(-2)2)  -0.200762  0.070562 -2.845183  0.0045
| —] | 18 0981 0.065 74527. 0.000 DONTEREST(2) ~ -0.065842  0.015625 4160735  0.0000 DINTEREST(-3)2) 0220580  0.068205 -3.361590  0.0008
= ] 19 0980 -0.006 78593 0.000 DONTEREST(-3)  -0.028698  0.015827 -1.813224  0.0899 DONTEREST(-4)2) ~ -0.144966  0.066003 -2196361 00281
. DONTEREST(-4)) ~ 0.084726  0.015833 5351115  0.0000 DONTEREST(5)2) 0055307  0.063401 -0871007 03838
::l : 33 g'g;g g'ggg ggg;’g g ggg DNTEREST(-5) ~ 0.089788  0.015884 5652610  0.0000 D(NTEREST(6)2) 0028247  0.060076 0463263 06432
— - DONTEREST(-6) 0027198 0015938 1706511  0.0880 D(NTEREST(-7)2) ~ -0.067258  0.058432 1151037 02498
| — [ 22 0977 0005 90734 0.000 DUNTEREST(-7)) -0.038871  0.015040 -2438649 00148 D(NTEREST(-6),2) ~ -0.102456  0.055600 -1842739  0.0654
= [ 23 0875 -0.004 94763, 0.000 DUNTEREST(-8)) -0.035061  0.015041 -2199499 00279 D(NTEREST(-9),2) ~ -0.062867 0052415 -1199336  0.2304
| —1 I 24 0974 0.000 98782 0.000 DNTEREST(9)) 0030725 0015038 2492467  0.0127 DNTEREST(10)2)  -0.026179 0040214 -0531945  0.5048
D(NTEREST(10)) 0036827  0.015040 2310341  0.0209 DNTEREST(11)2)  -0.044503 0045015 0060322  0.3324
 — ! 25 0.973 -0.084 102791 0.000 D(NTEREST(1))  -0.018283  0.015938 1447111 02514 D(NTEREST(-12}2)  -0.074500 0042407 -1757005  0.0790
| — ! 26 0971 -0.006 106789 0.000 D(NTEREST(12))  -0.020764  0.045935 1867305  0.0649 DANTEREST(-43)2)  -0.056916  0.037800 1505707  0.4322
| e— I 27 0870 -0.005 110777 0.000 D(NTEREST(-13)) 0017743 0015882 1117163 02840 D(NTEREST(-14)2) ~ -0064424 0031729 -2030420  0.0424
| — ] 28 0969 -0.015 114755 0.000 D(NTEREST(-14))  -0.007343 0015830 -0.463898  0.6427 DONTEREST(15)2)  -0.003207 0024556 -0.134260  0.8932
| —] | 20 0967 0011 118723 0.000 D(NTEREST(-15) 0061285 0015824 ~ 3.672959  0.0001 DNTEREST(18)2) ~ 0.066754 0015430 4323788  0.0000
D(NTEREST(16)) 0070212 0015810 4438425  0.0000 c 0000795  0.001562 0509071 06107
| — ! 30 0866 0.009 122680 0.000 D(NTEREST(17) 0066611 0016437 -4314939 00000
| — ) 31 0.964 -0.016 126626 0.000 R-squared 0623726 Mean dependentvar 7.06E-06
| —] | 32 0963 -0.023 130560 0.000  Rsquared 0088412 Mean dependentvar  -0.000723 Adjusted Resquared 0622193 S.D.dependentvar 0.164453
= ] 33 0961 -0.021 134484 0000  Adjusted Rsquared 0.084699  S.D. dependentvar 0.105647 S.E. of regreseion 0101083 Akaike info criterion 1741471
| — | SE of regression 0101074  Akaike info criterion 1741641 Sum squared resid 42.64872  Schwarz criterion 1714244
| I g; g'ggg 78'32 Kgggg gggg Sum squared resid 4264149 Schwarz crterion 1714413 Lag likelihood 3668.123 Hannan-Quinn citer. 1731843
- . Log likelihood 3668.479  Hannan-Quinn criter. 1732012 F-statistic 406.9981  Durbin-Watson stat 1999430
| E— 1] 36 0.957 -0.000 146191 0.000 Durbin-Watson stat 1.999411 Prob(F-statistic) 0.000000

(a) Correlogram (b) ADF test (c) ADF test for 1st diff

Figure 30: Norway: interest rate stationary test

‘33:“:‘55 9155’199(5 "“{"432/?‘3"9 Null Hypothesis: D(SPOT) has a unit raot
neluded obsenations Null Hypothesis: SPOT has a unit raot Exogenous: Constant
Autocorrelation  Partial Correlation AC  PAC QStat Prob Exogenous: None Lag Length: 0 (Automatic - based on 8IC, maxlag=30)
Lag Length: 0 (Automatic - based on SIC, maxlag=30)
= | 1 0.899 0.999 42021 0.000 t-Statistic Prob*
[— | 2 0997 0029 83951 0.000 L Statistic Prob.*
| — !  oe S imre oo Augmented Dickey-Fuller test statistic -67.14585 00001
= ! 5 084 0003 20922 0000 Augmented Dickey-Fuller test statistic -0.424301  0.5304 Test critical values: ;:}EVE} ; ;g;ggg
: E eve -
‘::' I 7 0092 0014 20233 0.000 Test critical values: 1% level 2565512 0% level Dsa7074
[ — I 8 0991 0002 33377. 0.000 5% level -1.940899
| I 9 0990 -0.010 37512, 0.000 10% level -1.616649 )
[ — [ 10 00989 0.022 41641. 0.000 *MacKinnon (1996) one-sided p-values.
= I 11 0988 0.006 45761 0000
| — I 12 0.987 -0.003 49875, 0.000 MacKinnon (1996) one-sided p-values
:% ‘: 13 gggg gg;g ggggs gggg Augmented Dickey-Fuller Test Equation
| — 1 15 0984 0004 62167. 0000 A\ gmented Dickey-Fuller Test Equation Dependent Variable: D(SPOT 2)
= 1 15 0982 0023 86248 D000 oL eROT) Method: Least Squares
= | 17 0981 0012 70322 0000 Hetpherlj easts ( ) Date: 031014 Time: 21:09
= 1 18 0980 -0026 74387. opoo  Method: Least Squares
= ) 19 0979 0012 78443 0000  Date: 031014 Time: 21:08 ISamp\E(ad]usted) 9/27/1996 1113/2012
= I 20 0078 0001 82492 0.000 ncluded obsenations: 4208 afler adjustments
Bample (adjusted): 9/26/1996 11/13/2012
= I 21 0077 -0.000 86532 0.000
| — " 22 0976 0.007 90564. 0.000 Included observations: 4209 afler adjusiments Variable Coefficient  Std.Error  tStatistic Prob
= 1 23 0075 -0.014 94588, 0.000
::| :‘ gg gg;g gggg 1%325501“2 EEEE Variable Coefficient Std. Error t-Statistic Prob DSPOT(1)) _1.034727 0.015410  -67.14585 0.0000
| —| [0 26 0.971 -0.004 106612 0.000 c -0.000178 0.000809  -0.219529 0.8262
| — . 27 0970 0021 110604 0000 SPOT(1) -492E-05 0000116 -0.424301  0.6714
| — ! §2 gggg gggg mg: 3322 R-squared 0517360 Wean dependentvar 8.20E-07
| — . B O e oo Resquared 0.000033  Mean dependent var -0.000166 Adjusted R-squared 0517245 SD. dependentuar 0.075510
 —1 | 31 0966 0014 126485 ooop  Adiusted R-squared 0.000033  S.D. dependent var 0.052485 SE of regression 0.052465  Akaiks info criterion -3.056867
= 1 32 0965 -0.016 130434 0.000 8.E. of regression 0.052485  Akaike info criterion -3.056359 Sum squared resid 1157732  Schwarz criterion -3.053851
| — I 33 0963 -0.035 134373 0.000 Sum squared resid 1159147  Schwarz criterion -3.054851 Log likelinood 6433.648 Hannan-Quinn criter. -3.055801
= l 34 0862 0.042 138304 0.000 ¥ E
| — | 35 0081 0010 142227 0.000 \BOQI\KE\HHOOU 6433.107 Hannan-Quinn criter. -3.055826 F-statistic 4508565 Durbin-Watson stat 2001935
= ] 35 0,950 0031 145141 0.000 uroin-Watson stat 2068306 Prob(F-statistic) 0.000000

(a) Correlogram (b) ADF test (c) ADF test for 1st diff

Figure 31: Norway: exchange spot rate stationary test



Sample: 9/26/1996 11/13/2012
Included observations: 4209

Null Hypothesis: X has a unit roct

Null Hypathesis: D(X) has a unit root

Autocorrelation Partial Correlation AC PAC Q-Stat Prob Exogenous: None
Lag Length: 13 (Automatic - based on SIC, maxlag=30) B e based on S10, madag<30
r | 1 0935 0995 41898 0000 ag Length: 12 (AUtomatic- based on SIC, maxlag=30)
1 = 2 0993 0268 83214 0.000 Btafistic  Prob* Statistic  Proos
1 n 3 0991 0.097 12456, 0.000
] | 4 0988 0014 16573, 000)  oodmentedDickeyFulertestsialiof 1400599 01488 Augmented Dickey-Fuller test statistic 2040789 0.0000
Test critical values: 1% level -2.565513 Testritical values: 1% level 3.431725
1 ] 5 0986 -0.007 20670. 0.000 5% level ~1.040200 podioid Sane
1 =] 6 0985 0166 24763. 0.000 10% level -1.616649 10% level Dss7075
] ] 7 0983 -0.062 28837. 0.000
1 | 8 0981 -0029 32895 0000  "Mackinnen (1998) one-sided p-values. *MacKinnon (1996) one-sided p-values.
1 g 9 00880 0.154 36950. 0.000
1 | 10 0.979 0.064 40999. 0.000
1 | 11 0979 0065 45043, 0.000 Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: DX} DependentVariable: D(X.2)
! ' 12 0978 -0.022 49081 0.000  yjenoq:  east Squares Method: Least Squares
1 | 13 0977 0.035 53115, 0000  pate: 03/12/14 Time: 20:19 Date: 03/42/14 Time: 20:20
1 o 14 0.975 -0.104 57132, 0.000 Sample (adjusted). 10/16/1996 11/13/2012 Sample (adjusted): 10/16/1996 11/13/2012
1 [ 15 0.974 0.023 61142. 0.000 Included observations: 4195 after adjustments Included observations: 4195 after adjustments.
] [ 16 0.973 0.035 65145, 0.000
] | 17 0972 0012 69139, 0000 Variable Coeficient ~ Std.Eror  tStafistic  Prob Variable Coeficient ~ Std.Error  tStalistic  Prob.
1 L 18 0971 0058 73128 0.000 X1 0001781 0001266 -1406599  0.1596 DO(E1)) -1817491 0089056 -2040789  0.0000
] ] 19 0970 -0.057 77107. 0.000 Do) 0207473 0015409 19.30476 00000 DOK-1).2) 0518635 0084005 6108442  0.0000
1 [ 20 0.969 0.026 81078. 0.000 DX(2) 0103215 0016081 -6.418510  0.0000 DX(-2).2) 0414176 0079976 5178752 0.0000
] ] 21 0.967 -0.019 85039. 0.000 DOC-3) 0041803 0016157 2587252 0.0007 Dx(-3).2) 0371185 0074442 4985077  0.0000
[ —) | 22 0.966 -0.060 88989. 0.000 DX(-4)) 0046622 0016142 2900712 00037 gggg; g; 3332332 3322?32 332;222 33322
= | 23 0965 0.020 92931. 0.000 DX(E) 0148121 0016106 -9.196364  0.0000 5
| — f 24 0064 -0.00F 96854, 0.000 DO-6)) 0055677 0016080  3.466838  0.0005 DO(-6).2) 0228718 0058024 3941808  0.0001
DX(T) 0.035208 0016072 -2.196228 0.0281 D(X(-7),2) 0.192480 0.052684 3653496 0.0003
[ m— [ 25 0.962 0.016 100786 0.000 DOE) 0166035 0016060 -10.33348  0.0000 D(X(-8),2) 0025493 0046244 0551266 05815
| e—] | 26 0.961 0.023 104702 0.000 iy 0081383 0018097 5055310 00000 DK(-5).2) 0056698 0.040059 1415363 01570
| — [ 27 0960 0.010 108609 0.000 D((-10).2) -0117478 0033247 -3533509  0.0004
D10 0080044 0016129 3722777 0.0002 D((-11)2) -0097303 0025254 -3852968  0.0001
| — | 28 0959 -0.030 112506 0.000 DOXC-11) 0020860  0.016741 1282315  0.1963 DOC12)2) 0103281 0015382 5714834  0.0000
= 1 29 0.958 -0.021 116395 0.000 D(X(-12) 0005342 0016063 0332602 07395 A 108E08  36tE0s 0200044 07714
| —] 1 30 0.956 -0.018 120273 0.000 DX(-13)) 0103762 0015382 6745832  0.0000
= | 31 0.955 -0.035 124140 0.000 R-squared 0668924 Mean dependentvar  -1.53E-11
| — Il 32 0953 -0.006 127995 0000  R-squared 0.156509  Mean dependent var 592609 Adjusted Resquared 0667895 SD.dependentvar 4.10E-06
| — 1 33 0.952 -0.020 131839 0.000 Adjusted R-squared 0.153887  S.D. dependent var 257E-08 S.E. of regression 2.38E-06  Akaike info criterion 2307022
— ] 34 0930 0000 135671 ooop S ofregression 2.36E-06  Akaike info criterion -23.07067 Sum squared resid 233E-08  Schwarz criterion 2304005
Sum squared resid 2.33E-08  Schwarz criterion -23.04951 Log likelihood 4840279 Hannan-Quinn criter. -23.06274
[ L 35 0949 0044 139434 0.000 Log likelihood 4840474  Hannan-Quinn criter. -23.06319 F-statistic 549.8106  Durbin-Watson stat 1 995205
| — L 36 0.948 0.016 143309 0.000 Durbin-Watson stat 1.995381 Prob(F-statistic) 0.000000

(a) Correlogram

Figure 32: Norway:

Sample: 9/26/1996 11113/2012
Included observations: 4209

(b) ADF test

Mull Hypothesis: Y has a unit root

(c) ADF test for 1st diff

log interest rate difference stationary test

Autocorrelation  Parial Correlation AC  PAC QStal Prob Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=30)
] ] 1-0.026 -0.026 29480 0.085
i I 2 -0.027 -0.028 61258 0.047 -
1 1 3-0014 0016 69979 0072 tStatistic Prob*
I i 4 -0.005 -0.007 71116 0.130
! ! 5 -0.015 -0016 80554 0153 Augmented Dickey-Fuller test statistic -66.569873 0.0001
' ' 50010 -0.011 84725 0.205 Test critical values: 1% level -2565512
0 0 7 -0.000 -0.002 84736 0.293
0 0 8 0004 0003 85580 0.381 5% level -1.940898
] ] 9 -0.029 -0.020 12070 0.209 10% level -1.616649
0 0 10 0.001 -0.000 12079 0280
] ] 11 0013 0011 12803 0308 N
| | 12 0022 0021 14784 0283 MacKinnon (1996) one-sided p-values
] ] 13 0008 0010 15075 0303
I 0 14 -0.008 -0.007 15348 0355
| ) 15 0021 0021 17.430 0311 g
1 1 16 0019 -0017 18541 0288 Augmented Dickey-Fuller Test Equation
i i 17 0026 0027 21428 0208 Dependent Variable: D(Y)
1 | 18 -0.017 -0.016 22.638 0.205 Method: Least Squares
I I 19 -0.007 -0.007 22860 0.244 Date: 031214 Time: 20:33
I i 20 -0.004 -0.004 22931 0292 i .
A A 21 0010 -0010 23340 0328 Sample (adjusted_}. 912711996 11/113/2012
| | 22 0016 0016 24487 0322 Included observations: 4208 after adjustments
0 0 23 0002 0001 24501 0377
I I 24 -0.007 -0.007 24735 0.420 Variable Coefiicient  Std.Error  t-Statistic Prob
0 0 25 0007 0.005 24.926 0467
] ] 26 0010 0011 25309 0502
I [ 27 -0.000 -0001 25310 0557 Y(-1) -1.026444 0.015412  -66.59873 0.0000
I i 28 0003 0003 25339 0609
| ) 29 0021 0022 27.285 0556
f f 30 0016 -0.016 28437 0547 R-squared 0513212  Mean dependentvar -1.08E-07
| | 31 0010 0014 28894 0575 Adjusted R-squared 0513213 8D. dependentvar 0.004778
[ [ 32 0039 0039 35329 0314 S.E. ofregression 0003334 Akaike info criterion -8.568212
‘: : 334 gggg Sﬂg; :;j;g gsgg Sum squared resid 0.046756 Schwarz criterion -8.567705
| ) 35 0033 0033 52883 0027 Log likelihood 18030.62 Hannan-Quinn criter. -8.568679
[ [ 36 -0.001 -0.000 52886 0.034 Durbin-Watson stat 20071409

(a) Correlogram

(b) ADF test

Figure 33: Norway: log exchange spot rate difference stationary test
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9 -0.029 -0.029 11.850 0.222

Sample: 912611996 111312012
Ineluded obsenvations: 4208 Null Hypothesis: RF has a unit root
E :None
Autocorrelation  Partial Gorrelation AC  PAC Q-Stat Prob Lag Length: 0 (Automatic - based on SIC, maxlag=30)

] ] 10025 0026 20034 0.088 N .
1 1 2 -0027 -0028 60369 0049 t-Statistic Prob.
] ] 30014 0016 68834 0.076
! ! ; 3 Si‘g 3 Si‘; ggs;g 3%‘;; Augmented Dickey-Fuller test statistic -66.58240 _ 0.0001
| | 5 0010 -0011 8300z 0247  Testeritical values: 1% level -2.565512
" ' 7 -0.000 -0.002 8.3006 0.307 5% level -1.940889
¥ I 8 0005 0004 83935 0.396 10% level ~1.616640
] ]
] ]

| 10 0002 -0.000 11862 0.204
| 11 0012 0012 12614 0319 *MacKinnon (1996) one-sided p-values.
! 12 0022 0022 14538 0.262
! 13 0000 0.010 14945 0.311
1 14 -0.008 -0.008 15202 0.365
) 15 0021 0021 17.025 0317  Augmented Dickey-Fuller Test Equation
(0 1 16 -0.019 -0.017 18.497 0.295 Dependent Variable: D(RF)
| | 17 0026 0027 21332 0212
18 0017 0016 22508 0210 Memod LeaslSq_uars,:s .
19 -0007 -0.007 22715 0250 Date: 03i20/14 Time: 15:12
20 -0.004 -0.004 22778 0300 Sample (adjusted): 9/27/1996 11/13/2012
210010 -0.010 23.175 0.335 X
50 0017 0015 24345 0396 Included observations: 4208 after adjustments
| 23 0002 0.001 24363 0384

' ' 24 -0.007 -0.006 24583 0.420 Variable Coefficient Std. Error t-Statistic Prob
] | 25 0007 0.005 24786 0.474

1 27 -0.000 -0.000 25187 0.564
i 28 0.003 0003 25221 0516

)
|
|
! 2 0010 o011 Zaaor 000 RF(-1) 1026198 0015412 -6658240  0.0000
|
)

! ! §§ ggig ggﬁ g; g;g Egzg R-squared 0513091 Mean dependentvar 1.02E-07
| h 31 0011 0014 29806 0579 Adjusted R-sgquared 0513081 SD dependgm var 0.004778
| | 32 0039 0039 35321 0314 S.E. of regression 0.003334 Akaike info criterion -8.568916

' ' 33 -0.054 -0.051 47.755 0.047 Sum squared resid 0.046769 Schwarz criterion -8.567408
[ i 34 -0.007 -0.008 47.989 0.056 ikali i i

Log likelihood 18030.00 Hannan-Quinn criter. -8.568383
) 1 B oo Yoo a1 o5 Durbin-Watson stat 2001384

(a) Correlogram (b) ADF test

Figure 34: Norway: the generalized risk factor stationary test

Null Hypothesis: MEANRF has a unit root
Exogenous: None

Sample: /2611996 11/13/2012 Lag Length: 15 (Automatic - based on SIC, maxlag=15)

Included observations: 4209

t-Statistic Prob*

Autocorrelation Partial Correlation AC PAC Q-Stat  Prob
Dickey-Fuller test statistic 5029782 0.0000
1 1| 1 0950 09850 38014 0.000  Testoritical values: 1% level -2565514
= = 2 0927 0255 74250 0.000 5% level -1.240900
= = 3 0921 0242 10997. 0.000 10% level -1.618649
= n 4 0010 0092 14490. 0.000
= ] 5 0892 0030 17845 0000  “MacKinnon (1996) one-sided pvalues
= il 6 0886 0101 21156. 0.000
= R ——
| — | 9 0.856 0030 30645 0000  Cependentvanavie DIMEANRF)
Methad: Least Squares
 — | 10 0850 0.012 33694. 0.000 e 032014 Time. 1514
::' : 1; ggj‘*g ggg; ggégi‘ gggg Sample (adjusted): 101811996 1111312012
— Included observations: 4193 after adjustments
= | 13 0837 0073 42638. 0.000 .
= ] 14 0826 -0.055 45522. 0.000 variable Coeficient  Std.Emor  tStafistic  Prob
= | 15 0316 -0.029 48338. 0.000
| — o 16 0.800 -0.104 51045. 0.000 MEANRFi-1) -0.006637 0.001320  -5.029782 0.0000
| — ] 17 0785 -0.076 53854, 0.000 D(MEANRF(-1)) 0.014997 0014980 1001167  0.3168
| — ! 18 0772 0.011 56182, 0.000 D(MEANRF(-2)) 0.014400 0014867  0.068510  0.3328
D(MEANRF(:3) 0027641 0014402 -1919223  0.0550
:% : ;g g;gg Sssg gﬁggf EEES D(MEANRF(-4)) 0.007007 0014204  0.490189  0.5240
| — | 21 0755 0072 63501 0.000 DMEANRF(-5) ~ -0.070024 0014280 -4.903643  0.0000
D(MEANRF(6))  -0.041585 0014315 2004754  0.0037
| — | 22 0748 0017 65870. 0.000 D{MEANRF(-7)) 0.069165 0014121 4897971  0.0000
| [ 23 0742 0024 68204. 0.000 D(MEANRF(-8)) 0049987 0014155 3531437  0.0004
[ — | [ 24 0740 0.030 70523. 0.000 D(MEANRF(-8)} 0074097  0.013786 5374962  0.0000
= | 25 0738 0.042 72833. 0.000 D(MEANRF(-10))  -0.032271  0.013786 -2.340831  0.0193
= | 26 0736 0027 75129. 0.000 DMEANRF(-1)) ~ -0.025550  0.013003 -1.052046  0.0510
= | 27 0736 0056 77426. 0.000 D(MEANRF(-12)) 0102665  0.012675  8.099597  0.0000
= i 28 0738 0067 79733 0.000 D(MEANRF(-13)) 0166543  0.012671 1320504  0.0000
= | 20 0726 0043 82032 0.000 D(MEANRF(-14)) 0087503 0011513 7.607919  0.0000
= I 30 0712 0007 84304 0.000 D(MEANRF(-15)) 0.085930 0008204 1047407  0.0000
:g ! g; g;gg 'g ggg gg?;g gggg R-squared 0129040 Mean dependentvar  7.04E-08
- - 0 Adjusted R-squared 0125912 S.D. dependentvar 8.39E-06
| — o 32 0733 0085 91081 0000  gE peregression TB4E-06  Akaike info criterion 2067036
= [ 34 0735 0024 93376 0000  gymsquaredresid 257E-07  Schwarz criterion -20 64616
== | 35 0738 0.042 95690. 0.000  |oglikelihood 4335141 Hannan-Quinn criter. -20.66120
= ] 36 0741 0004 93020 0.000  Durbin-Watson stat 2.041080

(a) Correlogram (b) ADF test

Figure 35: Norway: the mean of the generalized risk factor stationary test



Sample: 9/26/1996 11/13/2012
Included observations: 4209

Null Hypothesis: DEVRF has a unit root
Exogenous: Nane
Lag Length: 15 (Automatic - based on SIC, maxlag=15)

Null Hypothesis: D(DEVRF) has a unit root
Exogenous: Constant
Lag Length: 14 (Automatic - based on SIC, maxlag=15)

Autacorrelation  Partial Correlatien AC  PAC QStat Prob tStatistic  Prob.*
tStatistic  Prob.t
| 1| 1 0996 0995 41752 0000  Augmented DickeyFullertest statistic 1116501 00320 -
q gmented Dickey-Fuller test statistic 1105631 00000
| f 2 0992 0104 83225 0000  Testerticalvalues 1% level -2sesstd Test crifical values 3431725
| ] 3 0989 -0.012 12440. 0.000 5% level ~1940900 9% level 2862033
[ 1 4 0985 0037 18527. 0.000 0% level “eteese 10% level 2567075
| | 5 0981 -0.020 20580. 0.000
| | 5 0077 0020 24502, QQpp  ecKinnon (1998)ene-sided pvalues *lackinnon (1986) one-sided p-valuss.
| [ 7 0973 -0.004 28503 0.000
| ] 8 0.960 -0.002 32563 0.000  Augmented Dickey-Fuller TestEquation Augmented Dickey-Fuller Test Equation
| | 9 0.965 -0.010 35481 0.000  DependentVariable: D(DEVRF) Dependent Variable: DIOEVRF,2)
| ] 10 0961 -0.014 40376, 0000  Method: LeastSquares Wethod: Least Squares
| | 11 0957 -0.007 44240. 0.000  Date: 03/20/14 Time: 15:15 Date: 03120114 Time: 1516
| ] 12 0052 0012 48070, 0000  S3mple (adjustea) 101181996 111132012 Sample (adjusted): 10/181906 11/13/2012
| ] 13 00948 0011 51857, 0000  'ncluded obsenations: 4193 aer agustments Included observations: 4193 after adjustments
! | |1 oou oo see sooo Ve oo SaEm  tome Pt
| ] 16 0.936 -0.012 63066. 0.000 DEVRF(-1) 66BE-05  598E-05 1116501  0.2643 D(DEVRF(-1)) 0452750 0.041855 1105631  0.0000
[ [ 17 0931 -0004 66734 0.000 D(DEVRF(-1)} 0108304 0015419  7.024225  0.0000 D(DEVRF(-1),2) 0420673 0.041826 -1027208  0.0000
| | 18 0927 0010 70370. 0.000 DOEVRF(2)) 0024315 0015442 1574843  Q.1154 DDEVRF(2)2) ~ -0406055 0041191 -9.857950  0.0000
[ [ 19 0923 0025 73977. 0.000 D(DEVRF(-3)) 0057074 0015315 3726679  0.0002 D(DEVRF(-3),2) -0.349720  0.040466  -8.542380  0.0000
| I\ 20 0919 -0.006 77553. 0.000 D(DEVRF(-4)} 0022432 0015302 1466003 01427 D(DEVRF(-4).2) -0.328018 0039333 -§.339548  0.0000
| 1 21 0915 0002 81099, 0000 D(DEVRF(S)) 0042805 0015201 2799420 00051 DDEVRF(5.2) 0285958 0037924 -7.540345  0.0000
DOEVRF(-6)) -0.038902 0015296 -2.543222 00110 DDEVRF(6)2) 0325653 0036419  -8.030002  0.0000
| | 22 0911 -0011 84614. 0.000 :
DIDEVRFLT) 0013007 0013295 0850384 03952 DDEVRF(-7)2) ~ -0313281 0034767 -3.010768  0.0000
! 1 23 0507 0.002 £8100. 0.000 DOEVRF(-8)) 0005018 0015289 -0.328183 07428 DEVRF()2) 0319018 0032934  -9.686599  0.0000
| ] 24 0903 0001 91556. 0.000 DOEVRFL9) 0048147 0013278 3151434 00015 DDEVRF(9)2) 0271602 0031080 8736418  0.0000
| | 25 0899 -0.013 94982. 0.000 DIDEVRF(10) 0001814 0015271  0.18815 09054 DOEVRF(-10)2)  -0270458 0029012 -9.322221  0.0000
| | 26 0895 -0.012 98377. 0.000 DIDEVRF(-11)) 0060375 0015143 3885378  0.0001 DOEVRRC1D2) 0210786 0.026851  7.850885  0.0000
| A 57 0891 -0018 101741 0.000 DOEVRF(-12)2) 0210602 0023617 -£017188  0.0000
D(DEVRF(-12)) 0000905 0015085  0.059975  0.9522 DDEVRFL12) 0149988 001038 5734950 010000
| ] 28 0887 -0.013 105073 0.000 D(DEVRF(-13)) 0061330 0014209 4083876  0.0000 !
DDEVRF(-14)2) 0068187  0.013350 5104219  0.0000
| 1 29 0882 0006 108374 0000 D(DEVRF(-14)) 0082366 0014882 5534480  0.0000 S L1IE00  538EM0 2000530 00381
| ] 30 0878 -0.015 111643 0.000 D(DEVRF(-15)) 0088867 0013359 5155200  0.0000
| | 31 0873 0012 114879 0000 = S P EyE Resquared 0453653 Mean dependentvar  -4.40E-13
| | 32 0869 0045 118087 0.000 square \ean dependentvar 3 Adjusted R-squared 0451691 SD. dependentvar 4.62E-08
[ [ 33 0865 0001 121265 0.000 Adjusted R-squared 0.054679  S.D. dependentvar 3.52E-08 SE. ofregression 3.42E-08  Akaike info criterion 3154183
| | 31 0862 0034 124417 popn  SEofregression 342E-08  Akaike info criterion -3154088 Sum squared resid 18BE12 Schwarz criterion 3151748
| I Sum squared resid 4.88E-12  Schwarz criterion -31.51668 Log likelinood 6614303  Hannan-Quinn criter. -3153308
35 0858 -0.008 127541 0.000 | ogiikelinooa 66141.45 Hannan-Quinn criter.  -31.53232 Fstatistic 2312216 Durbin-Watson stat 2003104
[ ! 36 0.854 -0.010 130637 0.000  purbin-Watson stat 2003225 Prob(F-statistic) 0000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 36: Norway: the deviation of the generalized risk factor stationary test
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APPENDIX G: STATIONARY TEST: POLAND

Sample: 7/21/1998 11/13/2012
Included obsenvations: 3736

Null Hypothesis: INTEREST has a unit root

115

Autocorrelation  Partial Correlation AC  PAC QSfat Prop Null Hypothesis: DINTEREST) has a unit root
Exogenous: None . Exogenous: Constant
[— | 1 0908 0.098 37253 0.000 Lag Length: 11 (Automatic - based on SIC, marlag=20) Lag Length: 10 (Automatic - based on SIC, maxiag=29)
= = 2 0997 0477 74428 0000 LStatisic  Probs P T—
= | 3 0996 0056 11153 0.000
= ' 4 0.995 0052 14855 0.000  Augmented Dickey-Fullertest statistic 2638123 00081 Augmented DickeyFullertest statistic -19.05007___0.0000
| —| [ 5 0893 0011 18548 0.000 Test critical values 1% level -2.565583 Test critical values: 3431020
= i 6 0992 0.053 22235 0.000 5% level -1.940909 5% level 2862119
= ) 7 0991 0024 25915 0.000 10% level 1516642 10% level -2.567122
[ q 8 0.990 -0.012 29587. 0.000
| e— [ 9 0989 0063 33255 0.000 “MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
= 1 10 0988 -0.061 36915. 0.000
| — “ 110867 0039 40569 0000 Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
[ 120986 0041 44216 0000 AT e e Dependent Variable: D(NTEREST 2)
P I )
= i 13 0985 0034 47857. 0000 cRrte o ares Method: Least Square:
= 1 14 0984 -0.015 51490. 0.000  pate 03H0M4 Time 1226 Date: 0310114 Time: 12
[ — [ 15 0983 0008 55118. 0.000 Sample (adjusted); 8/06/1998 11132012 Sample (adjusted). 8/06/1998 11/13/2012
| e— ! 16 0.982 -0.016 58738. 0.000 Included observations: 3724 after adjustments Included obsenvations: 3724 after adjustments
= ] 17 0881 0.006 62352. 0.000
[ ] [ 18 0980 -0.001 65959. 0000 Variable Coeficient ~ Std Emor  tStatistic  Prob. Variable Coeficient  Std Error  t-Stafistic  Prob.
= q 19 0979 -0.011 69559. 0.000
D(INTEREST(-1 -1561138 0.081906  -19.06007 0.0000
| — ! 20 0978 0.034 73153 0.000 ITERESTEY) o010 Do00%e2 2836123 0.0084 D[\[NTEREST['[W))Z)) 0235616 0.077715 3031804  0.0024
| —" q 21 0977 -0050 76738 0000 DUNTERESTC) - -D.320066  0.019278  -20.00041 00000 DINTEREST(2)2) 0074481 0072856 1022308 03067
= i 22 0976 0026 80319 0.000 DUNTERESTC2)  Dieises  DOATINe  faeerer  poooo DONTEREST(3)2) ~ 0.104818 0067181 1560235  0.1188
= I 23 0975 -0.008 83893. 0.000 DENTERESTE_‘,;; oaer 00111 osoes  0ooee D(NTEREST(-4)2) ~ 0086826 0061753 1408020 01598
E=| | |momeow mesom  GEENGD DU SUNG QNSE NG momeon somm omn guw s
| — I 25 0872 -0003 91016. 0.000 DONTEREST(E)  -0.009893 0017250 -0.573530 05663 DNTEREST(7)2) ~ -0.062133 0043340 -1433608 01518
= i 26 0971 0.026 94567. 0.000 D(NTEREST(7) ~ -0.027845 0017157 1622824  0.1047 D(NTEREST(8)2) 0163783 0036203 4524033  0.0000
= | 27 0970 -0.021 98110. 0.000 D(NTEREST(8)) ~ -0.102517 0017152 -5976007  0.0000 DONTEREST(S)2) 0110242 0026983 4085641 00000
= | 28 0969 -0.016 101646 0.000 D(INTEREST(-2) 0052551 0017229 3050159 00023 DINTEREST(-032) 0414088 0016179 -7.107825  0.0000
= i 29 0988 0.045 105175 0.000 D(NTEREST(-10))  -0.008578  0.017045 -0327267 07435 c 006174 0003591 1719314 00856
[ — | 30 0.967 -0.013 108697 0.000 DNTEREST-11)  0.114335 0016173  7.069672  0.0000
= ! 310966 0023 112211 0.000 R-squared 0.156137 Mean dependent var -0.003931 ’:&SQU‘QLE: d Sg;ggg g‘?:depezderwgr s;;igg
— b - V E justed R-square iependent var
::| “ §§ g ggg g 811 Eg;l: g ggg Adjusted R-squared 0153636  S.D. dependentvar 0.236996 SE. of regression 0218149 Akaike info criterion -0.204057
SE. of regression 0.218032  Akaike info criterion -0.205134 Sum squared resid 176.6508 Schwarz criterion -0.184006
| — ' 34 0962 -0.010 122710 0.000 Sum squared resid 1764808 Schwarz criterion -0.185083 Log likelihood 391.9545 Hannan-Quinn criter 0108924
| | 35 0961 0022 126195 0.000 Log likelihood 3930601 Hannan-Quinn criter. -0.198001 F-statistic 696.9376 Durbin-Watson stat 1991953
| — " 360060 -0.003 120673 0.000 Durbin-Watsen stat 1991798 Prob(F-satistic) 0000000
Sample: 7/21/1998 11/13/2012
Included abservations: 3736
Autocorrelation  Partial Correlation AC  PAC OSfat Prob
MNull + SPOT has a unitroot Null Hypothesis: D(SPOT) has a unit root
[ =7 1 0999 0999 37288 0000  Exogenous: None Exogenous: Constant
| g 2 0.997 0037 74475 0.000 Lag Length: 0 (Automatic - based on SIC, maxlag=29) Lag Length: 0 (Auternatic - based on SIC, maxlag=29)
[ i 3 0996 0003 11156. 0.000
| | 40994 0038 14856. 0.000 N B ¥ Probt
| | 5 0993 0021 18547. 0.000 t-Statistic Prob +Statistie r°
| ) 6 0992 0.015 22230. 0.000
| | 7 0991 0034 25006 0000  Augmented Dickey-Fuller test statistic -0.331420 05662 Augmented Dickey-Fuller test statistic -58.96561  0.0001
[ 1 8 0939 -0.012 28574 0000  Testcritical values 1% lavel 2565561 Test critical values ;2 }M} g gg;ﬂg
| I 9 0988 -0.025 33233 0.000 5% level 1940800 eve E
| | 10 0987 0030 36885 0.000 10% lovel 1616643 10% level 2567121
| I 11 0986 -0.005 40528. 0.000
! ' 12 0985 -0033 44164 0.000 " *MacKinnon (1996) one-sided pvalues
I [ 13 0983 -0.003 47790. 0.000 *MacKinnon (1996) one-sided p-values. . ¢ i s
| ] 14 0982 -0.029 51408, 0.000
15 08980 -0.026 55016. 0.000
i \ 15 0939 00ae caa1r 000 ) Augmented Dickey-Fuller Test Equation
| ! 47 0977 0.015 62202 0.000 Augmented Dickey-Fuller Test Equation Dependent Variable: D(SPOT,2)
| | 18 0975 -0.025 65780, 0.000  DependentVariable: D(SPOT) Method: Least Squares
| | 19 0974 0006 §9347. 0000  Method: Least Squares Date: 0310/14 Time: 12:33
[ ] 20 0973 -0.017 72903 0.000  Date: 03/10/14 Time: 12:33 Sample (adjusted): 7/23/1998 11/1312012
| q 21 0971 -0009 76449 0000  gampig (adjusted): 7221998 1141312012 Included observations: 3734 after adjustments
[ [0 22 0970 -0.001 79984 0.000
i 0 23 0968 0.007 83509 0.000 Included observations: 3735 after adjustments
| \ e 0oee 0014 85023 0000 Variable Coefficient  Std. Eror  t-Statistic  Prob
[l i 25 0965 -0.002 90526. 0.000 Variable Coefficient Std. Error t-Statistic Prob
| | 26 0963 0030 94020, 0.000 D(SPOT(-1)) -0.964642 0016359 -58.96561  0.0000
| | 27 0962 0031 97503 0.000 SPOTE1) A76E05 0000144 0321420 07403 c -346E-05  0.000409 -0.060477  0.9446
| [ 28 0960 -0.024 100877 0.000
i [ 29 0959 0031 104441 0000 R-squared 0.482310  Mean dependentvar 1.43E-06
[ ] 30 0957 0021 107895 opop  R-squared 0000028 Maan dependent var ~327E-05 Adjusted R-squared 0482171 SD. dependentvar 0042350
[ 1 31 0956 -0.015 111340 0.000 Adjusted R-squared 0.000028 S.D. dependentvar 0030487 SE. of regression 0.030475  Akaike info criterion 4143285
[ | 32 0954 -0002 114774 0.000 S.E. ofregression 0.030486  Akaike info criterion -4142824 Sum squared resid 3466002 Schwarz criterion -4.139951
I ) 32 0903 0006 Iamee Qute  sumsquaredresid 3470388 Schwarz criterion 4141157 Log likelinood 7737513 Hannan-Quinncrter.  -4.142099
| | 32 332; Ssﬁ'i 1;;31; sﬂss Log likelihood 7737.724  Hannan-Quinn criter -4.142231 F-statistic 3476.944  Durbin-Watson stat 1.999605
| ] 36 0948 -0.032 128409 0poo  Durbin-Watson stat 1929124 Prob{F-statistic) 0.000000

(a) Correlogram

(b) ADF test

Figure 38: Poland: exchange spot rate stationary test

(c) ADF test for 1st diff
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Sample: 7/22/1998 11/13/2012

Ineluded obseretions 5732 Mull Hypothesis. X has a unit root Null Hypothesis: D) has a unit oot
Exogenous: None
Autocarrelation  Partial Gorrelation AG  PAG Q-Stat Prob Lag Length: 11 (Automatic - based on SIC, maxag=29) E:Zﬁ”:;: f;?ﬂfﬂ",‘nammgmnns‘c maiage26)
[ f=—=0| 1 0907 0907 3722 0.000 tStatistic  Prob* Swmisic Proo-
| =] 2 0890 0.224 74202 0.000
| i 3 0995 0097 11131, 0000  Augmentad Dickey-Fullertast statistic 2061906 00377 Augmented Dickey-Fuler test stafistic 18.60331 00000
| ] 4 0994 0018 14824, 0.000  Testcritical values: 1% level -2 565563 Test ritical values b level 3431920
| ] 5 0992 -0.027 18507. 0.000 5% level -1.940909 5% level 2862119
| n 6 0991 0092 22183, 0.000 10% level -1.616642 10% level 2567122
| ) 7 0990 -0.014 25852. 0.000
| ] 8 0988 0019 20511 0000  “Mackinnon (1996) one-sided pvalues “MacKinnon (1998) one-sided pvalues,
| | 9 0988 0.055 33164, 0.000
] IR R — —
Dependent Variable: D((2)
| | 12 0984 0086 4076 0ogp  DepemdentVariadle: DG p
Iethod: Least Squares Method: Least Squares

L L 13 0883 0036 47699. 0.000 Date: 03117114 Time: 15-14 Date: 03117114 Time: 15:15
| " 14 0982 -0006 51313 0000  gavic (agucted) 8/07/1008 11132012 Sample (adjusted): 810711998 1111212012
| " 15 0.980 -0.008 54919, 0.000  jycluded obsenvations: 3723 afer adusiments Included obsenvations: 3723 after adjustments
| " 16 0.979 -0.007 58517. 0.000
| ) 17 0978 0.016 62108. 0.000 Variable Coeficient  Std.Emor  tStatistic  Prob Variable Coefficient  Std Error  tStatistic  Prob
| | 18 0.977 0.024 65692 0.000
| 1 19 0.976 -0.012 69269. 0.000 X(-1) -0.001215 0000589 -2061906  0.0393 Do) -1535619 0082545 -18.60331  0.0000
| il 20 0.975 0.008 72838 0.000 DK1Y 0366961 0016321 2248386 0.0000 gg%;gg; N o s O e
[ I 21 0974 -0.011 76400. 0.000 D(X(-2)) -0.173906 0.017388 -10.00137 0.0000 D(}([{i)‘z) 0.004068 0063506 0059384 0.9526
[ 1] 22 0972 -0.017 79954. 0.000 D(X(-3)) 0.009338 0.017596 0.530704 05957 DX(4)2) 0.000154 0.063202 0144500 0.8850
| ! 23 0.971 -0.001 83500. 0.000 DK(-4)) 0004877 0017543 0278005 07610 oo E !

(45)2) 0061785 0057666 1071445  0.2840
| I 24 0970 0.004 87038, 0.000 DX(5)) Q071140 0017543 4055162  0.0001 e R L b
| ) 25 0989 -0023 90588, 0.000 D(K(6)) 0001097 0017581  0.082389 09503 Do) D 0o7%0a  Ooaeses  1498dsr 0 1an
[ ] 26 0968 0.037 94091 0.000 DeET) 0007076 0017495  -0404453 06859 DI(8)2) 0149038 0037269 -2.998975 00001
[ 1 27 0.986 -0.030 87605. 0.000 Dexe-e) 0082162 0017494 -4.898545  0.0000 D0(-9)2) 0109740 0027576 -3979565 00001
! | 28 0.965 0.027 101114 0.000 DX(9) 0038865 0017538 2218271 0.0267 DXX(-10).2) 0100538 0.016237 -6192005  0.0000
) I 29 0964 0,008 104615 0.000 DOX-10) 0008835  0.017319 0510149  0.6100 c 457008 AG2E-02 0087512 03238
! ' 30 0.963 -0.010 108108 0.000 e i oo o o R-squared 0.680675 Mean dependentvar -291E-10
) ' 310952 0029 111503 0000 g oqugeq 0157045 Meandependenivar  299E08  AusieaRoquared 0670720 SO cependontvar 49505
! I 32 0.860 -0.003 115070 0.000  sgyustedRsquared 0154547 SD. dependentvar 3.06E-06 SE of regression 282E-06 Akaikeinfocilerion  -22.71868
L ' 33 0959 -0.012 118538 0.000 g gfregression 280E-06 Akaike info criterion -22.71956 Sum squared resid 2.94E-08  Schwarz criterion 2269862
L L 34 0858 0031 122000 0.000 Sum squared resid 294E-08  Schwarzcriterion -22.69950 Log likelihood 42302.81 Hannan-Quinn criter. -2271154
L L 35 0957 0024 125454 0.000 Log likelinood 4230446 Hannan-Quinn criter. 2271242 F-statistic 719.1273  Durbin-Watson stat 1.991736
| ] 36 0.956 -0.009 128901 0.000  Durbin-Watson stat 1991702 Prob(F-staistic) 0.000000

(a) Correlogram (b) ADF test (c) ADF test for 1st diff

Figure 39: Poland: log interest rate difference stationary test

Mull Hypothesis: ¥ has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=29)

Sample: 7/22/1998 11/13/2012
Included observations: 3735

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

] ] 10035 0035 45202 0.033 +Statistic Prob.”

[ [ 2 -0.003 -0.004 45586 0102
' ' 3-0.039 -0.039 10.328 0016 Aygmented Dickey-Fuller test statistic -59.00761  0.0001
| | 40016 -0.014 11327 0023

\ A 5 0025 0025 13714 ooig  1estorticalvalues 1% level -2.565581

q | 6 -0.028 -0.028 16744 0010 5% level -1.940909

" " 7 0018 0019 17959 0012 10% level -1.616643

" L 8 0035 0031 22527 0.004

0 I 9 -0.034 -0.033 26820 0.001

-0.007 -0.004 27.009 0.003 *MacKinnon (1998) one-sided p-values

11 0041 0043 33165 0.000

0.008 0.004 33435 0001

13 0032 0033 37.180 0.000 . )

14 0018 0019 38410 0000  Augmented Dickey-Fuller Test Equation

15 0022 0019 40210 0.000 i -

16 0016 0019 41178 0.001 Dependentvaname D(Y)

0015 0023 42074 poo1  Method: LeastSquares

-0.006 -0.006 42217 0.001 Date: 0311714 Time: 15:24

o odi i bool sample (adjusted) 7/23/1998 111132012
0.003 0.002 42986 0.003 Included observations: 3734 after adjustments
-0.008 -0.006 43199 0.004
23 0010 0012 43552 0006
0.005 0002 43665 0.008
I I 25 -0.040 -0.042 49643 0002
i i 26 -0.042 -0.040 56.248 0.001 Y1) -0.965221 0.016358  -59.00761 0.0000
[ [ 27 0025 0024 58606 0.000
0 I 28 -0.017 -0.026 59716 0.000

N ®

]

Variable Coefficient Std. Error t-Statistic Prob.

®
®

[ [ 29 0029 0026 62791 0000 R-squared 0482598 Mean dependentvar -2 0BE-O7
: :: gj 331; Eggg gigs; EEEE Adjusted R-squared 0482598 3S.D. dependentvar 0.005562
0 " 32 0006 0005 84738 o001 O-E. ofregression 0.004001  Akaike info criterion -8.204504
1 [ 33 -0.011 -0.005 65209 0.001 Sum squared resid 0.059744 Schwarz criterion -8.202837
" ' 34 -0.008 -0.009 65460 0.001 Log likelihood 15318.81 Hannan-Quinn criter. 203911

| [ 35 0.030 0.029 £8.871 0.001
1 ] 36 -0.046 -0.044 T6.715 0.000

(a) Correlogram (b) ADF test

Durbin-Watson stat 1.999596

Figure 40: Poland: log exchange spot rate difference stationary test



Sample: 7/22/1998 1111312012
Included observations: 3735

MNull Hypothesis: RF has a unit root
Exogenous: Mone

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob i
Lag Length: 0 (Automatic - based on SIC, maxag=29)
| [ 44832 0.034
0 ] 45252 0104 *
A ) 10335 0018 {-Statistic Prob.
1 1 11354 0.023
' 1 13770 0017 Augmented Dickey-Fuller test statistic -59.00084 0.0001
! ! Ioae M9 Testeritical values: 1% level -2.565581
23545 0004 5% level -1.940909
! | 26.888 0.001 10% level -1.616643
I | 27.087 0.003
i | 33188 0000 i
| I 33447 0001 MacKinnon (1998) one-sided p-values.
i | 37.154 0.000
| | 38365 0.000
! | 40144 0000 aygmented Dickey-Fuller Test Equation
| | 41002 0001 dent Variable: DIRF
| i 41969 0.001 ependent Variable: D(RF)
| i 42119 0001 Method: Least Squares
[ [ 42606 0.001 Date: 03/20/14 Time: 15:22
I i 42838 0002 sample (adjusted): 7/231998 11/13/2012
42858 0.003 - :
[ 1l 43080 ooos  Included observations: 3734 after adjustments
| | 43.422 0.006
i It 43528 0.009 Variable Coefficient Std. Error t-Statistic Prab
i ] 49565 0.002
I ] 56.214 0.001
| | 58.550 0.000 RF(-1) -0.965109 0.018358  -59.00084 0.0000
50679 0.000
) i Egggg ggsg R-squared 0482541 Mean dependentvar 2 39E-07
] | fio1s oooo  Adjusted R-squared 0482541 3.D. dependentvar 0.005562
[ [ 54633 0.001 S.E. of regression 0.004001  Akaike info criterion -8.204343
i I 65.115 0.001 Sum squared resid 0.059754 Schwarz criterion -8.202676
! ! B )M Loglikelihaod 1531851 Hannan-Quinn criter. -8.203750
1 ] 36 -0.046 -0.044 76554 o000  Durbin-Watson stat 1.999509
(a) Correlogram (b) ADF test
Sample: 7/22(1998 11/13/2012
Included observations: 3735 Null Hypothesis: MEANRF has a unit root
Exagenous: None
Autocorrelation  Partial Correlation AC  PAC OSfat Prob a9 Length: 14 (Automatic-based on SIC, madag=15)
| —] f===—1| 1 0929 0922 32273 0.000 tetatene  Pren
| — ' 2 0853 -0074 59487 0.000  sygmented Dickey-Fuller test statistic 6713004 0.0000
= a 3 0.802 0.141 83549 0.000 Test criical values: 2565584
| — [} 4 0781 0186 10838. 0.000 5% level -1.940909
= i 5 0765 0.039 12829. 0.000 10% level 1616642
= h 6 0732 -0.071 14836. 0.000
| —] | 7 0701 0050 16674 0000  ‘Mackinnon (1996) one-sided pvalues.
= 1 8 0.670 -0.025 183855. 0.000
 — | o 9 0630 -0.110 19842 0.000
Augmented Dickey-Fuller Test Equation
| a 10 0.604 0098 21208. 0.000 Dependent Variable: DIMEANRF)
= a 11 0598 0125 22547. 0.000  wethod: Least Squares
 — [ 12 0597 0015 23881. 0.000 Date: 03/20/14 Time: 15:23
= | 13 0593 0065 25201. 0.000  Sample (adjustedy 8/12/1998 11/13/2012
[ | 14 0584 0052 26481 0.000 Included observations: 3720 after adjustments
= ] 15 0.573 -0.015 27712. 0.000
 — | 16 0571 0065 28935 0.000 Variable Coeficient  Std.Emor  t-Stafistic  Prop
 — [ 17 0567 -0.000 30141. 0.000
MEANRF(-1) 0020563 0.003063 6713004  0.0000
= " 18 0560 -0.026 31320. 0.000 DIMEANRF(-1)) 0.231470 0015914 -14.54535  0.0000
= = 19 0.589 0306 32624. 0.000 D(MEANRF(-2)) -03319684 0016077 -20.64839  0.0000
 — [ 20 0613 -0005 34034 0.000 DIMEANRF(-3)) -0050733 0016354 -3102191 00019
= 1 21 0.615 -0.020 35458. 0.000 D(MEANRF(-4)) 0033151 0015660 2115621  0.0344
= h 22 0593 0.047 36778. 0.000 D(MEANRF(-5)) 0382100 0014863 2570831  0.0000
= | B T T s M0N0 DWEMRRT)  orme  ooisso 11w 0000
::I ! g;’ ggg; 'gg;g 23232 gggg DIMEANRF(-8)) 0238261 0015334 1553826  0.0000
-8 - - D(MEANRF(-0))  -0.135320  0.014711 -9.199343  0.0000
= o 26 0.564 -0.089 41802. 0.000 DMEANRF(-10))  -0.119318 0014268 -8.362373 00000
= i 27 0.542 -0019 42909. 0.000 D(MEANRF(-11))  -0.150085 0013121 -11.43670  0.0000
= I 28 0516 -0.057 43910. 0.000 D(MEANRF(-12)) -0102228 0012438 -8219345  0.0000
= | 29 0.491 0020 44819. 0.000 D(MEANRF(-13) 0186450  0.011513 -14.45874  0.0000
= i 30 0479 0063 45682. 0.000 D(MEANRF(-14)) ~ -0.071996  0.010978 -5558397  0.0000
= i} 3104610000 46484 0.000 " Py T——— pprepe
y -square Wean dependent var - &
:g i gg gﬁ; ggg; i;g;g gggg Adjusted R-squared 0330955 SD. dependentvar 2.64E-05
y . SE ol regression 216E-05  Akaike info criterion -18.64113
= B 34 0409 0113 48512 0.000 g squared resid 173E-06  Schwarz criterion 18.61605
= o 35 0399 -0087 49112 0000 | 4gkelinood 34687.51 Hannan-Quinn criter. 1863221
= | 36 0.393 0.012 49693. 0.000  DurbinWatson stat 1038414

(a)

@
o
=
=
D
2.
o
R
~
2

(b) ADF test

Figure 42: Poland: the mean of the generalized risk factor stationary test
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Sample: 7/22/1998 11/13/2012
Included ebsenations: 3735

Null Hypothesis: DEVRF has a unit root

Exogenous: None

Lag Length: 13 (Automatic - based on SIC, maxlag=15)

Mull Hypothesis: D(DEVRF) has a unit reot

Exogenous: Constant

Lag Length: 8 {Automatic - based on SIC, maxlag=10)

118

Autocorrelation  Partial Gorrelation AC  PAC Q-Stat Prop Stmisic  Probe P —
= 1| 1 0995 0995 37027 0.000 r B
 — 1 2 0990 -0063 73669 0000  edmeniedDickeyFulertost staisic BT Dickey-Fuller test statistic 654366 0.0000
= =) 3 0983 0149 10983. 0.000 S5 lovel 040009 Test crifical values 1% level 3431919
[ — = 4 0974 -0215 14534, 0.000 10% level 1518642 5% level -2862119
= i 5 0965 -0.007 18021. 0.000 10% level 2567122
| — I 6 0955 -0.027 21436. 0.000 “MacKinnon (1996) one-sided p-values.
| — = 7 0942 0272 24761 0.000 “MacKinnon (1998) one-sided p-values.
= | 8 0.929 0012 27997. 0.000
= | 9 0916 0042 31140, 0.000  Augmented Dickey-Fuller Test Equation
| [ 10 0902 0027 34189. 0.000 Dependent Variable: D(DEVRF) Augmented Dickey-Fuller Test Equation
[ — | 11 0888 0054 37147. 0.000 Wethod: Least Squares Dependent Variable: D(DEVRF,2)
= | 12 0875 0023 40017. 0Qop D3t 032014 Time 1524 Wethod; Least Squares
 — | 13 0851 0047 ap7er. pogp  SAMPIe (adusted) 81111998 111132012 Date: 032014 Time: 15:25
e 1 12 0847 008 4cape poop  IMcluded obsenations: 3721 afer adustments Sample (adjusted) 810511998 111132012
= n 15 0834 0095 48099. 0.000 [T— coefoenl  Smemer  remistc  Pron Included observations: 3725 after adjustments
= ] 16 0821 -0.060 50626. 0.000
= o 17 0807 -0082 53071. 0.000 DEVRFCT) 0000474 0000357 1328082 01842 Variable Coefficient  Std.Emor  tStatistic  Prab,
| — B 18 0795 0142 55444. 0.000 DIDEVRF(-1)) 0051442 0016196 3176289  0.0015
= [ 19 0783 0085 57749. 0.000 D(DEVRF(-2)) 0315568 0015085  19.61906  0.0000 D(DEVRF(-1)) 0419412 0025352 -1654386  0.0000
= o 20 0771 -0134 59983 0.000 DIDEVRF(-3)) 0167398  0.016861 9928075  0.0000 D(DEVRF(-1).2) -0.540541 0026467 2042358  0.0000
= [ 21 0760 0039 62155 0.000 DIDEVRF(-4)) -0084631 0017082 -4954391 00000 D(DEVRF(-2),2) -0219788 0027753  -7.919726  0.0000
= | 22 0749 0011 54265. 0.000 D(DEVRF(-5)) 0043824 0017123 2553285  0.0105 D(DEVRF(-3),2) 0033694 0027731 1392801  0.1633
= e} 23 0738 0127 §6318. 0.000 D(DEVRF(-6)) 0486902 0016844 2890726  0.0000 D(DEVRF(-4),2) 0119481 0.026250 4551660  0.0000
— = 24 0732 0219 88332 0.000 DIDEVRF(-7)) 0134018 0018407 7280990  0.0000 D(DEVRF(-5),2) 0113543 0024701 4598661  0.0000
= ] 25 0725 -0061 70308. 0.000 D(DEVRF(-8)) 0190970 0016803 -11.36503  0.0000 D(DEVRF(-6),2) 0315464 0023654 1333639  0.0000
[ — | 26 0718 0020 72249 0.000 DIDEVRF(-2)) -0.018124 0017087 1080705 02889 D(DEVRF(-7),2) 0248724 0021772 1142309  0.0000
= o 27 0712 -0.154 74157. 0.000 g%ga’;img R G s D(DEVRF(-8)2) 0060914 0015957 3817514 0.0001
= | 28 0706 -0.000 76032. 0.000 DOEVRE12)  01i8es  ooiards  sasazer 00000 c 153E-09  425E-09 0350756 07190
= 1 29 0699 -0.087 77873 0000 D(DEVRF(-13)) 0.157349 0.015763 9982230 0.0000
= | 30 0694 0008 79590. 0.000 R-squared 0601088 Mean dependentvar 9.99E-11
= | 31 0690 0045 81461. 0.000 y v > Adjusted R-squared 0600122 S.D. dependentvar 410E-07
= | 32 0985 -0026 83249 0000  hpmenmequed  astens &o e 3 Yiees SE. ofregression 2.59E-07 Akaike info criterion 27.49089
= ] 33 0680 0012 84992 0.000  SE ofregression 254E-07  Akaike info criterion 2753225 Sum squared resid 250E-10  Schwarz criterion 27.47418
= | 34 0675 0032 86712. 0.000  Sumsquared resid 239E10 Schwarz criterion 2750884 Log likelihood 5121177 Hannan-Quinn criter 27.48494
= n 35 0671 0089 88411. 0.000  Logikelihood 5123776 Hannan-Quinn criter.  -27.52392 F-statistic 6219822 Durbin-Watson stat 2004480
= ] 36 0.666 -0.034 00087. 0.000  Durbin-Watson stat 1991021 Prob(F-statistic) 0.000000

(a) Correlogram

Figure 43: Poland: the

deviation of the generalized risk factor stationary test

(b) ADF test

(c) ADF test for 1st diff
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APPENDIX H: STATIONARY TEST: SOUTH AFRICA

Sample: 1011311997 1111312012
Included abservations: 2037

Autocorrelation  Partial Correlation AC  PAC Q:Stat Prob

[ === 1 0996 0996 39124 0.000
| ] 0994 0119 78049 0.000
[ a 0992 0137 11684. 0.000
| [ 0.990 0.039 15551. 0.000
[ [ 0989 0.071 19407. 0.000
| [ 0988 0.055 23255. 0.000
| [ 0.987 0.056 27095. 0.000
| i 0.985 0.006 30027. 0.000
| 0.984 -0.076 34746. 0.000
| 10 0.982 -0.025 38552 0.000
| 11 0.980 -0.053 42344, 0.000
[ 12 0.978 -0.019 46120. 0.000
| ) 13 0.976 0024 49885. 0.000
[ 1 14 0.974 -0.030 53637. 0.000
| | 15 0.973 0033 57378. 0.000
[ 1 16 0.971 -0.026 61106. 0.000
| 1 17 0.969 0.001 64822 0.000
[ 1 18 0.967 -0.012 68523 0.000
| [ 19 0.966 0.042 72214. 0.000
| 1 20 0.964 0.006 75892 0.000
| 1 21 0.962 -0.034 79558. 0.000
| I 22 0.960 0.003 83210. 0.000
| [ 23 0959 0023 88851 0.000
| 1 24 0.957 -0.009 90480. 0.000
[ ] 25 0.955 0003 94097. 0.000
| 1 26 0.953 -0.035 97700. 0.000
[ [ 27 0.952 0.040 101292 0.000
| 1 28 0.950 -0.008 104873 0.000
[ 1 29 0.948 -0.029 108440 0.000
| 30 0.946 -0.042 111993 0.000
[ [ 31 0.944 0018 115532 0.000
| [ 32 0.942 -0.007 119059 0.000
| ] 33 0.941 0.007 122573 0.000
| [ 34 0939 0.024 125075 0.000
| ] 35 0.937 -0.008 129566 0.000
| )

ComN@ma LN

Mull Hypothesis: INTEREST has a unit root
Exogenous: None
Lag Length: 3 (Automatic - based an SIC, maxlag=30)

Null Hypothesis: DINTEREST) has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=30)

t-Statistic Prob* +-Statistic Prob.*

Dickey-Fuller test statistic -1.394998  0.1519 Dickey-Fuller test statistic 4424947 0.0000
Test critical values: 1% level ~2.565550 Test critical values, 1% level 3431828
5% level -1.840905 5% level -2.862078
10% level 1616645 10% level 2567100

*Mackinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DINTEREST)

Method: Least Squares

Date: 03/10/14 Time: 12:43

Sample (adjusted): 10/17/1997 1111372012
Included observations: 32933 after adjustments

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variaole: DINTEREST,2)

Method: Least Squares

Date: 03/1014 Time: 12:43

Sample (adjusted): 10/17/1997 11/13/2012
Included observations: 3333 after adjustments

Variable Coefficient Std. Error -Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
- » . DONTEREST(-1)  -1304010 0031524 -44.24047  0.0000
JIERESTCH | 0Gunas 0000 amem 01 GuTRTL, e ooaiss et 0o
D(INTEREST(-2),2) 0.063389 0015895 3.987900 0.0001
D(NTEREST(-2))  -0.166194 0015888 -10.46059  0.0000 P 0001084 D00RS43 0736903 04812
DUNTEREST(-3))  -0.083212 0015892 -3.977674  0.0001
R-squared 0.580195  Mean dependentvar -0.000318
R-squared 0046421 Mean dependentvar  -0.003019 Adjusted R-squared 0.579875 S.D. dependentvar 0536227
Adjusted R-squared 0045693  5.D. dependent var 0355726 SE ofregression 0.347566  Akaike info criterion 0.725204
SE. of regression 0347504 Akaike infa criterion 0724937 Sum squared resid 4746326 Schwarz criterion 0.731678
Sum squared resid 4744632 Schwarz criterion 0731321 Lag likelihood 1422291 Hannan-Quinn criter. 0727559
Log likelihood 1421589 Hannan-Quinn criter. 0727202 F-statistic 1810039 Durbin-Watsan stat 2003610
36 0.935 0011 133044 0.000 Durbin-Watson stat 2003603 PrabiF-statistic) 0.000000
(a) Correlogram (b) ADF test (c) ADF test for 1st diff
Sample: 10/13/1997 11/13/2012
Included observations: 3937
Autocorrelation Partial Correlation AC PAC Q-Stat Prob Null Hypothesis: D(SPOT) has a unit root
Null Hyp SPOT has a unitroot Exogenous: Constant
[ 1 Exegenous: Mone Lag Length: 1 (Automatic - based on SIC, maxlag=30)
: § Lag Length: 0 (Automatic - based on SIC, maxlag=30)
I3 H tStatistic  Prob.t
" 5 -Statistic Prob.*
I : Dickey-Fuller test statistic 47.52682  0.0001
I i Augmented Dickey-Fuller test statistic 0264068 07626 Testcritical values. ;x ::2: g gg;gg;
! Test critical values: 1% level -2.565550 -
! 9 5% lovel 1840904 10% level 2867100
10% level 1616645

[ [=—=3| 1 0997 0997 39177 0.000
[ 0994 0.023 78154 0.000
| 0992 0.042 11695 0.000
| 0990 0.006 15556. 0.000
[ 0.987 -0.001 19400, 0.000
| 0985 0.005 23226 0.000
| 0982 0.007 27035 0.000
[ 0.980 -0.001 30826 0.000
| 0978 -0.019 34509, 0.000
| 10 0.975 -0.007 38354. 0.000
[ [ 11 0.973 0029 42093, 0.000
| " 12 0.970 -0.057 45812 0.000
| [ 13 0.968 0.009 49512. 0.000
[ " 14 0,965 -0.015 53194, 0.000
| " 15 0.962 -0.013 56856. 0.000
| [ 16 0.960 0.025 60499. 0.000
[ 1 17 0957 0002 64125, 0.000
| " 18 0.955 -0.011 67732 0.000
[ [ 19 0952 0034 71322. 0.000
[ 20 0.950 -0.024 74894, 0.000
| 21 0.947 -0.031 78447. 0.000
[ 22 0.944 -0.013 81980. 0.000
[ [ 23 0,942 -0.000 85494, 0.000
| [ 24 0939 0019 88989. 0.000
[ [ 25 0.937 0004 92466. 0.000
| 26 0.934 -0.015 95925, 0.000
| 27 0.931 -0.026 99363. 0.000
[ [ 28 0.928 0.006 102783 0.000
| [ 29 0.926 0012 106184 0.000
| " 30 0.923 -0.013 109565 0.000
[ " 31 0.920 -0.011 112928 0.000
| ) 32 0918 0022 116272 0.000
| " 33 0.915 -0.016 119596 0.000
[ [ 34 0912 0.006 122902 0.000
| [ 35 0.910 0.025 126191 0.000
| 1 36 0.907 -0.006 129462 0.000

MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(SPOT)

Method: Least Squares

Date: 031014 Time: 12:49

Sample (adjusted). 1014/1997 11/13/2012

*MacKinnon (1996) one-sided pvalues.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(SPOT,2)

Method: Least Squares

Date: 03/1014 Time: 12:50

Sample (adjusted): 10/16/1997 11/13/2012
Included observations: 3934 after adjustments

Included observations: 3936 after adjustments Variable Cosflicient  Std.Emor  tStalisic  Prob.
Variable Coefficient  Std Emor  t-Stafistic  Prob D(SPOT(-1)) 1085977 0.022850  -47.52682  0.0000
D(SPOT(-1)2) 0055171 0015926 3464169  0.0005
SPOT(-1) 513E-05 0000194 0264068  0.7917 c 0001138 0007455 0782223 04341
R-squared 0516054 Mean dependentvar 1.49E-05
;“:“'f;eg ; S Sgs:‘l::: g?’;“e“g“e"""a’ S Sglggﬂ Adjusted R-squared 0515808 SD. dependentvar 0131150
Justed R-square - pendent var S.E. of regression 0.091259 Akaike info criterion 1949465
SE. ofregression 0.091396 Akaike info criterion -1.946974 Sum squared resid 3273827 Schwarz criterion _1.044678
Sum squared resid 32.87003  Schwarz criterion -1.945379 Log likelihood 3837.598  Hannan-Quinn criter. -1.947767
Log likelihood 3832644  Hannan-Quinn criter -1.946408 F-statistic 2095.904  Durtin-Watson stat 2000892
Durbin-Watson stat 2.058173 Prob(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 45: South Africa: exchange spot rate stationary test



Sample: 101411997 11/13/2012

Included observations: 3936

Null Hypothesis: X has a unit root
Exogenous: None

Lag Length: 2 (Automatic - based on SIC, maxlag=30)
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Null Hypothesis: D(X) has a unit root

Autocorrelation Partial Correlation AC PAC Q-Stat Prob Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=30)

" |l 1 0.995 0995 39027 0.000 -Statistic Prob.*
| =] 2 0992 0136 7780.2 0.000 + Statistic Prob.*
! i 2 haee By (I G005 Augmented Dickey-Fuller test statistic 1277324 01861
| | . Doen 00re 1933 o000 Testeriticalvalues 1% level 2 665660 Augmented Dickey-Fuller test statistic -43.56512_ 0.0000
¥ | 6 0985 0055 23143 0000 5% level -1.940905 Test critical values 1% level 3431828
L [ 7 0983 0058 26957. 0.000 10% level -1.616645 5% level -2.862078
i i 8 00982 0002 30761 0.000 10% level -2.567100
1 I 9 0980 -0.079 34548 0.000 * . - -
| ] 10 0977 0056 3837 oopp acKinnon (1995) one-sided pvalues “WacKinnon (1996) one-sided p-valugs
" I 11 0975 -0.031 42067. 0.000
[ [ 12 00973 0064 45805 0.000
[ I 13 0971 -0.025 49528 0.000 Augmented Dickey-Fuller Test Equation |
! ' T 00 0017 5207 0000 DenendentVarsee DY Augmented Dickey-Fuller Test Equation
| M 15 0067 0.006 55031 0000 Dependent Variable: D(X,2)
| ) 16 0.085 -0.015 80610, ooog  Method: LeastSquares WMethod: Least Squares
] ] 17 0962 -0010 64273 o0op  DatE: 0317114 Time: 15:33 Date: 03H7/14 Time: 15:33
! 1 18 0980 0011 7010, 0000  Sample (adjusted): 10201997 1113/2012 Sample (adjusted): 10/2011987 1112/2012
[ [ 19 0958 0026 71550. 0.000 Included obsemvations: 3932 after adjustments Included observations: 3932 after adjustments
[ [ 20 0956 -0.007 75167. 0.000
| ' 21 0.954 -0030 78767. 0.000 I variable Coeficient  Std Eror  tStatisic  Prob
| X 52 0951 0020 82380, 0.000 Variable Coefiicient  Std. Emor  +-Statistic Prob.

23 0949 0044 85918 0.000
] § 24 0.947 -0006 89473, 0.000 K1) -0.000871  0.000882  -1.277324 02016 DO 1380512 0.031688  -4356512  0.0000
| i 25 0945 0001 93011 0.000 DOXG-1)) -0168735  0.015924 1059628  0.0000 DIXC-1).2) 0211315 0.024271 8706499 00000
| 1 26 0,043 -0.020 96533 0.000 DIX(2) 0461954 0015921 1017220  0.0000 D[X[E:Z).E) gu}:%ggg UEE;‘\ESEng ggigigg gggga
" 27 0941 0031 100042 0.000 . 7 = - 2 = B
! 1 e DIX(-3)) 0048724 0015807 -3.064084  0.0022
| ] 29 0,036 -0027 107014 0.000 R-squared 0.581687 Mean dependentvar 3.33E-09
[ ! 30 0934 0038 110474 0000  R-squared 0.045673  Mean dependentvar AB4E08 sgusedR-squares  0.581367 SD. dependentvar 6.54E-06
L [ 31 0931 0008 112917 0.000 Adjusted R—sqgared 0.044945 SD de_pendemvar 4.33E-06 SE. of regression A4.23E-06  Akaike info criterion -21.90797
: :: gg gg;g 'g gg; 1;;;;2 gggg S.E ofregression 4.23E-06  Akaike infa criterion -21.90835 Sum squared resid 7.03E-08  Schwarz criterion 2100158
i j 3% 0925 0038 124155 gopp UM sguaredresid 7.02E-08 Schwarz criterion -21.80197 Log likelihood 43075.06  Hannan-Quinn criter -21.90570
| | 35 0093 0008 127530 0o0o  Loalikelinood 43075.82  Hannan-Quinn criter. -21.90609 F-statistic 1820699 Durbin-Watson stat 2008990
| | 36 0921 0011 130909 0oop  Durbin-Watson stat 2008902 Prob(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 46: South Africa: log interest rate difference stationary test

Figure 47:

Sample: 10/14/1997 11/12/2012
Included observations: 3936

Null Hypothesis: Y has a unit root
Exogenous: None

Autocorrelation  Partial Correlation AC  PAC OStat Prob .
Lag Length: 0 (Automatic - based on SIC, maxlag=30)

[ ] 1-0.022 0022 18381 0175
I ] 2 -0.034 0035 64972 0.039 .
i ] 3 -0.025 0.027 9.0032 0.029 +Statistic Frob.
| I 4 0.009 0006 9.3102 0.054
i i 5-0.005 -0.007 94173 0094  Augmented Dickey-Fuller test siatistic -64.07498 0.0001
! ! Sggg; -EEE; g;i:ﬂ E;;‘i Test critical values: 1% level -2.565550
| | 8 0.021 0020 11445 0178 5% level -1.940904
[ [ 9 0009 0010 11778 0226 10% level -1.616645
i ] 10 -0.027 -0.025 14571 0.149
i | 11 0056 0057 27.097 0.004 = § ¥
1 ‘ 12 009 0022 29087 0004 MacKinnon (1996) one-sided p-values
I 1 13 0006 0.008 29.221 0.006
| | 14 0013 0.016 29.928 0008
‘: ‘: 1: EES? EESS 31 gg:‘ Eggg Augmented Dickey-Fuller Test Equation
| | 17 0075 0015 32209 0o1a  ependentVarable: DY)
i ] 18 0020 0028 35534 ooos  Method: Least Squares
[ | 19 0024 0022 37768 0006  Date: 0317/14 Time: 15:42
! ! 20 0018 0017 39056 0007 gample (adjusted): 10/15/1997 1113/2012
0 [ 21 -0.000 0.003 39.056 0010
I i 22 0003 0005 39089 0oisa Included observations: 3935 after adjustments
| [ 23 -0.009 -0.006 39.431 0018
1 | 24 -0.008 -0.009 39.886 0.023 Variable Coefficient Std. Error t-Statistic Prob.
i | 25 0030 0.026 43.277 0013

26 0008 0.012 43528 0017
:: :‘ 27 0.001 0.003 43535 0.023 Y(-1) -1.021380 0015940  -64.07498 0.0000
0 ] 28 -0.008 -0.009 43761 0029
! ! gg gggg g-gag :1-0432 g-gig R-squared 0.510672 Mean dependent var -5.42E-07
! s 310021 0.021 46220 0.030 Adjusted R-squared 0.510672 §8.D. dependentvar 0.006908
I | 32 0006 0.000 46383 0.048 S.E of regression 0.004832 Akaike info criterion -7.826822
1 [l 32 -0.003 -0.007 46.425 0.061 Sum squared resid 0.091855 Schwarz criterion -7.825227
! ! 34-0.022 -0.024 48326 0053 | og jikelihood 15400.27 Hannan-Quinn criter. -7.826256

T o e boes Durbin-watson stat 2001398
| ] 36 -0.009 -0.015 48.634 0078 v

(a) Correlogram

South Africa: log exchange

(b) ADF test

spot rate difference stationary test



Sample: 10/14/1997 11/13/2012
Included observations: 3936

Autocorrelation  Partial Comelation AC  PAC O-Stat Prob  Exogenous: None
. N 1 0021 0021 17911 0481 Lag Length: 0 (Automatic - based on SIC, maxlag=30)
] I 2 -0.034 -0.035 63736 0.041
1 ! 3 -0.026 -0.026 8.8215 0.032 t-Statistic Prob.®
| I 4 0009 0.007 91478 0058
i i 5 -0.005 -0.006 9.2440 0.100 icti
i i 5 0003 0004 02831 is  Auamented Dickey Fuller test statistic -64.07059 0.0001
i | 7 -0.006 -0.007 9.4485 0222 Test critical values 1% level -2.565550
[ [ 8 0022 0021 11295 0186 5% level -1.940904
| | 9 0009 0.010 11647 0234 10% level 1616645
| d 10 -0.026 -0.025 14.380 0.156
| i 11 0057 0057 27.028 0005 -
| 1 12 0022 -0.021 28.066 0.004 MacKinnon (1996) one-sided p-values
i I 13 0006 0.008 29.112 0.006
| [ 14 0014 0.016 29.848 0.008
‘: ‘: ]g 33;3 ggag gl ];g 3332 Augmented Dickey-Fuller Test Equation
i [ 17 0016 0015 32213 0014  DependentVariable: D(RF)
I 0 18 -0.028 -0.027 35379 0.008 Method: Least Squares
| ] 19 0024 0.023 37.668 0007 . - 45:
| [ 20 0016 0017 38991 0007 Date: 03120114 T”T'E' 529
1 ! 21 0000 0004 es1 ooip  Sample (adjusted) 10M5/1997 111132012
i I 22 -0.002 -0.005 39.018 0014 Included observations: 3935 after adjustments
] i 23 -0.009 -0.005 39.340 0.018
] [ 24 -0.008 -0.008 39.578 0.024 i X
| ) 55 0030 0027 2238 0013 Variable Coefficient Std. Error t-Statistic Prob
| [ 26 0.008 0.013 43507 0.017
[ " 27 0002 0.003 42518 0022 RF(-1) -1.021311 0.015940  -B4.07059 0.0000
i | 28 -0.007 -0.009 43727 0.030
| | 23 0.009 0.014 44.084 0.036
| I 30 0010 0005 44480 0043 R-squared 0.510638 MWean dependent var 5.58E-07
1 1 31 0021 -0.021 46189 0.039 Adjusted R-squared 0.510638 S.D.dependentvar 0.006908
i | 32 0007 0010 46359 0048 S.E. of regression 0.004832  Akaike info criterion -7.826762
‘: ‘: gi gggg ggg; :gggg gggl Sum squared resid 0.091861 Schwarz criterion -7.825166
b I 35 0002 0005 48252 0067 Loghke‘\lhaod 15400.15 Hannan-Quinn criter. -7.826196
1 1 36 -0.008 -0.015 43520 go7e  Durbin-Watson stat 2.001391

Null Hypothesis: RF has a unit root

(a) Correlogram

(b) ADF test

Figure 48: South Africa: the generalized risk factor stationary test

Sample: 10/14/1987 11/13/2012
Included abservations: 3936

Autecorrelation Partial Correlation AC PAC Q-Stat Prob
1 ] 1 ]| 1 0.986 0986 3830.0 0.000
[ 1 = 2 0081 0310 76212 0.000
[ 1 a 3 0.976 0111 11374, 0.000
| — o 4 0066 -0.133 15056. 0.000
| — (=] 5 0.956 -0.156 18659. 0.000
[ m— = 6 0952 0197 22235 0.000
| — | o 7 0942 -0.085 25735 0.000
| — (=] 8 0.930 -0.170 29148. 0.000
| — [ 9 0922 0026 32505. 0.000
| — ! 10 0.911 -0.035 35785. 0.000
[ — n 711 0801 0079 38991 0.000
| — [ 12 0.893 0026 42142, 0.000
| — | [l 13 0.886 0082 45246 0.000
= i 14 0.877 -0.005 48283. 0.000
= [ 15 0871 0042 51280 0.000
[ — o 16 0862 -0081 54217, 0.000
= I 17 0.853 -0.009 57098. 0.000
| — [ 18 0.847 0042 58933 0.000
= i 19 0.840 0002 62724. 0.000
[ —| [ 20 0833 0028 65468. 0.000
= [ 21 0.827 0009 68177. 0.000
[ —| [ 22 0821 0012 70847. 0.000
| — i) 23 0.816 0071 73482. 0.000
| — [ 24 0810 -0008 76085. 0.000
= i 25 0.805 -0.007 78654. 0.000
[ — 0 26 0.800 -0.002 81191. 0.000
| — [ 27 0795 0002 B83699. 0.000
| — ! 28 0.790 -0.027 86175. 0.000
[ — | ! 29 0785 -0013 88620. 0.000
| — | ! 30 0.780 -0.030 91031. 0.000
[ — | [ 31 0775 0045 93413 0.000
| — | [ 32 0.769 0008 95764. 0.000
[ — | ! 33 0764 -0031 98082 0.000
| — [ 34 0.759 0.013 100370 0.000
= [ 35 0754 0020 102628 0.000
= L[ 36 0748 -0.007 104854 0.000

Null Hypothesis: MEANRF has a unit root
Exogenous:
Lag Length: 15 (Automatic - based on SIC, maxlag=15)

tStatistic  Prob.
Augmented Dickey-Fuller test statistic 55684339 0.0000
Test critical values 1% level 2565652
5% level -1.940905
10% level -1.616645
*MacKinnon (1996) one-sided pvalugs.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DIMEANRF)
Wethod: Least Squares
Date: 03/20/14 Time: 15:30
Sample (adjusted): 11/051997 1111312012
Included observations: 2920 after adjustments
Variable Coeficient  Std Emor  tStatisc  Prob.
MEANRF(-1) -0.005993  0.001073 5584330 0.0000
D(MEANRF(-1)) 0034851 0015854 2198189  0.0280
D(MEANRF(-2)) 0032540 0014760 2204603  0.0275
D{MEANRF(-3)) 0088101 0014235 6145754  0.0000
D(MEANRF(-4)) 0102226 0.014114  7.243058  0.0000
D(MEANRF(-5)) 0090334 0.014001 6452148  0.0000
DMEANRF(-6)) 0119478 0013686 8730132  0.0000
D(MEANRF(-7)) -0.074970 0012621 5940193 0.0000
D(MEANRF(-8)) 0011333 0012165 0931625  0.3516
D{MEANRF(-8)) 0100164  0.012109 8271566  0.0000
D(MEANRF(-10)) ~ -0.058383  0.011487 5082427  0.0000
D(MEANRF(-11))  -0.018957  0.010663 1777730  0.0755
D(MEANRF(-12))  -0.000499 0010611 -0.047062  0.9625
D(MEANRF(-13)) 0033539 0.010479 3200735  0.0014
D(MEANRF(-14)) 0002042 0.009100 0224370 03225
D(MEANRF(-15)) 0054606  0.008786 6215281  0.0000
R-squared 0126933 Mean dependentvar -1.88E-07
Adjusted R-squared 0123629 SD. dependentvar 7.93E-06
SE. ofregression T42E-06  Akaike info criterion -20.78059
Sum squared resid 216E-07 Schwarz riterion -20.75499
Log likelihood 4074596 Hannan-Quinn criter. 2077151
Durbin-Watson stat 2.016052

(a) Correlogram

Figure 49: South Africa: the mean of the generalized risk factor stationary test

(b) ADF test
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Sample: 10/14/1997 11/13/2012
Included observations: 3936

Null Hypothesis: DEVRF has a unit reot
Exogenous: None
Lag Length: 14 (Automatic - based on SIC, maxlag=15)
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Null Hypothesis: DIDEVRF) has a unit root
Exogenous: Constant
Lag Length: 13 (Automatic - based on SIC, maxiag=15)

tStatistic Prop. Sl B
Autocorrelation  Partal Correlation AC  PAC QStal Prob \Statistic  Prod
ted Dickey-Fuller test statistic 0.440669  0.8091 Augmented Dickey-Fuller test statistic 1288183 0.0000
] 1 1| 1 0998 0998 39243 0000 Test critical values! 1% level -2.565552 Test critical values: 1% level -3.431833
] ] 2 0.996 0.004 78351 0.000 5% leve| -1.940905 5% level 2862080
] | 3 0995 0.02¢ 11733 0.000 10% level 1616645 10% level 2567101
] ] 4 0993 -0.047 15617. 0.000
] ] 5 00991 -0043 19486, 0000  *MacKinnon (1996)one-sided p-values. *MacKinnon (1996) one-sided p-values
) ] 6 0988 -0.035 23339. 0.000
] ] 7 0086 0.006 27176 0.000
1 ) & 0084 0036 320096, 0000  Augmentsd Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
) ! 5 0382 0012 3i799 D0go  Depententvarable DDEIRP) ﬁ:‘uneundaine\ev:‘réeqnu\:reosmevwz)
. b Method: Least Squares i
. A 1? 33;? 33:2 32323 3333 Date: 03/20/14 Time: 15:32 Date: 03/20/14 Time: 15:32
. Sample (adjusted): 111041997 11113/2012 Sample (adjusted): 11/04/1997 11/13/2012
1 X 12 0975 -0.023 46110. 0.000 m:.uﬁen(ohgewﬁm 3021 after adjustments Included obsenvations: 3921 after adjustments
] ) 13 0072 -0.022 49846. 0.000 !
] ] 14 0970 -0.006 53564. 0.000 Variable Coefident  Sid.Emor  tSiaistic  Prob Variable Coeficient  Std.Eror  tStaistic  Frob
] | 15 0968 0.027 57265. 0.000
B | [pomoasime sm T oowo T swee omeer omme s gemon  omn omem wwn oo
| — ' 17 0963 -0.012 64615, 0.000 D{DEVRF(-1)) 0071916 0015812 4548318  0.0000 3 b -
| —] ] 18 0960 -0.018 58285 0.000 D(DEVRF(-2}) 0011895  0.015820 -0.730288 04508 DIOEVRRCDT)  ofTcm0 DOneTe jpeser oo
= ] 19 0958 -0.015 71896. 0.000 D(DEVRF(3}) 0139980 0015811 8853202  0.0000 e B A e S
[ — I 20 0955 -0.00¢ 75509. 0.000 D(DEVRF(-4}) 0245878 0.015950  15.41540  0.0000 DEDEVRF&;Q; 0tesrs  boar0s  So3sets 0041y
[— ! 21 0.953 -0.002 79104 0.000 D(DEVRF(5)) 0128015 0016389 7811234  0.0000 DOEVRFLaZ)  00%s%8 0031004 aonsrey 00027
= I 22 0950 -0.007 82681 0.000 D(DEVRF(-6)) 0030281  0.016280 -1.860024 00630 DOEVRF(T)2) 0189280 0031708 5238778 00000
= i 23 0948 -0.006 86240. 0.000 D(DEVRF(-7)) 0264968 0016264 1629185  0.0000 D(DEVRF(-8).2) 0093805 0030901 3038593  0.0024
| — [ 24 0.945 -0.004 89781. 0.000 D(DEVRF(-8)) 0075288 0016135  -4866117  0.0000 DIDEVRF(-9).2) 0116157 0030129 3855654 00001
= ] 26 0.943 -0.006 93302. 0.000 DIDEVRF(-9)) 0022390 0016180 1385551 01860 D(OEVRF(-10)2)  0.077317 0026703 2693741  0.0071
— 1 26 0940 -0.011 96805. 0.000 DIDEVRF(-10) 0038714 0015917 -2432208  0.0151 DDEVRF(-11)2) 0100887  0.025679 3928797 00001
| — ) 57 0937 -0.009 100283 0.000 D(DEVRF(-11)) 0023779 0015528 1531323 01258 D(DEVRF(-12)2) 0074168 0020920 3543840 00004
[ — h 28 0.935 -0.004 103755 0.000 DIDEVRF(-12)) 0026495 0.015363 1724557 0.0847 D(DEVRF(-13).2) 0110562  0.015236  7.256708  0.0000
— I 9 0932 0002 107201 0000 D(DEVRF(-13)) 0036635 0.015310 2302004  0.0168 ¢ 182609  14BE-09 1229620 02189
— I8 50 0998 0008 110557 0000 DOEVRF(14)) 0110296  0.015238 7238248  0.0000
— ) 3 0927 0008 114035 0000 R-squared 0540058 Mean dependentvar  -1.77E-10
) R-squared 0234784 Mean dependentvar 5.26E-09 Adjusted R-squared 0.538409  S.D. dependentvar 1.35E-07
[ — I 32 0924 -0.005 117423 0.000 : a ;
Agjusted R-squared 0232041 S.D. dependentvar 1.05€-07 SE. o regression 9.20E08  Akaike Info criterion 2056137
| — " 33 0.921 -0.006 120791 0000  SE ofregression 9.20E-08  Akaike info criterion -29.58103 Sum squared resid 331E-11 Schwarzeriterion 20553737
— " 34 0918 -0.006 124140 0.000 Sum squared resid 331E-11  Schwarz criterion -29.53703 Log likelihood §7970.07 Hannan-Quinn criter 2056285
[ —] I 35 0.915 -0.010 127469 0.000 Log likelihood 57969.40 Hannan-Quinn criter. -28.55252 F-statistic 3275980 Durbin-Watson stat 2010929
[ E— L) 36 0912 -0.005 130777 0000 Durbin-Watson stat 2010885 Prob(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 50: South Africa: the deviation of the generalized risk factor stationary test
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APPENDIX I: STATIONARY TEST: SWEDEN

Sample: 9/26/1996 11/13/2012
Included observations: 4210

Null Hypothesis: INTEREST has a unit root
Exogenous: None

Lag Length: 15 (Automatic - based on SIC, maxlag=30)

Null Hypothesis: DINTEREST) has a unit root
Exogenous: Constant
Lag Length: 14 (sutomatic - based on SIC, maxlag=30)

Autocorrelation Partial Correlation AC PAC Q-Stat Prob t-Statistic Prob.*
t-Statistic Prob.*
Augmented Dickey-Fuller test stafistic 1767772 0.0000
! ! ! 1| 10996 0996 41793 0000 7 mented Dickey-Fullertest satistic 1975966 0.0461 Test cricalvalues: 1% level 3431725
1 ] 1 2 0093 0.066 83307 0.000 T =
est critical values Tevel 2565514 5% level 2862033
[ ] | 3 0990 0.081 12459 0.000 53% lovel 940900 10% lovel [y
| ] ] 4 0987 -0.010 16564. 0.000 10% level 1616649
| 1 | 5 0984 0.016 20845. 0.000 *MacKinnon (1996) one-sided pvalues,
[ 1 a 6 0982 0.088 24710. 0.000 *MacKinnon (1996) one-sided p-values.
[ 1 [ 7 0980 0.066 26760. 0.000
! ! ! & 0979 0.080 32801 0000 Augmented Dickey-Fuller Test Equation S“gmé"eva‘Ek?{r“n”gi.lé?g;r“?f“”
-+ ependent Variable:
: : : 13 Sg;; ggig igg:i gggg Dependent Variable: DINTEREST) Method: Least Squares
Wethod: Least Squares Date: 03/10114 Time: 12:59
[ 1 [ 10975 0.001 44866, 0.000  pate:g3110M4 Time: 1258 Sample (adjusted): 10/17/1996 111312012
[ 1 [ 12 0973 0034 48869. 0.000 Sample (adjusted): 10/17/1996 1111312012 Included observations: 4194 after adjustments
| 1 | 13 0972 0035 52864 0000 Included obsenations: 4194 after adjustments
| 1 1 14 0.971 -0.038 56847. 0.000 Variable Coefficient St Ermor  tStatisic  Prop
| 1 o 15 0.060 -0.080 60813 0.000 Variable Coefficient  Std Emor  tSiatistic  Prob.
| —" A 16 0966 -0.057 64758, 0.000 D(NTEREST(-1) ~ -1654563  0.093595 -1767772  0.0000
 — | 17 0964 0036 63690 0.000 INTEREST(-1) 0000990 0000501 1975965 00482 DNTEREST(-1)2) 0517757 0090261 5736218  0.0000
— ) 18 0982 0008 72804 0.000 DINTEREST(1) 0138427 0015420 -8.847308  0.0000 DNTEREST(2)2) ~ 0385457 0086071 4478341  0.0000
DNTEREST(2)) ~ 0132004 0015483 -8525081  0.0000 DINTEREST(3)2) 0384570 0081204  4.488822  0.0000
| — ! 19 0960 0013 76502 0.000 D(NTEREST(3)) ~ -0020733 0015595 -1320451  0.1838 DONTEREST(-412) ~ 0308857 0076254 4050356  0.0001
[ —] " 20 0958 0.001 80386. 0.000 D(INTEREST(-4)) 0055450 0015584 -3558056  0.0004 D(INTEREST(-5),2) 0163842 0071218 2300570  0.0215
[ — I 21 00956 -0.048 84254 0.000 D(INTEREST(-5)) -0.144846 0015587  -9.202653 0.0000 D(INTEREST(-6),2) 0.049248 0.065743 0.749107 0.4538
[ — 1 22 0954 -0031 88108 0.000 D(NTEREST(6)) ~ -0114513 0015747 7272202 0.0000 D(NTEREST(7)2) ~ -0.085078 0058851 1102330  0.2704
| — I 23 0052 -0.005 91941, 0.000 D(NTEREST(7)) ~ -0115216 0015843 7272177  0.0000 D(NTEREST(8)2)  -0.104388 0053615 1946958  0.0516
DNTEREST(8)) ~ 0038466 0015933 -2414291 00158 D(NTEREST(9)2) ~ -0.123082  0.047544 -2588816  0.0097
= |
— | g; Sgig g'gig gg;gf gggg DNTEREST(9)) ~ -0.018775 0015844 1184951 02381 DNTEREST(10)2) ~ -0.133925  0.047619 -3217918  0.0013
o D(NTEREST(-10) 0010933 0015748 -0.634255 04876 DNTEREST(-11)2) ~ -0.186405 0036095 -5.164168  0.0000
= i 26 0946 -0.019 103367 0.00 DONTEREST(-11)}  -D052674 0015589 -3372447 00008 D(NTEREST(-12)2)  -0.220722 0030213 7603421  0.0000
[ ] " 27 0.945 -0.004 107151 0.000 DONTEREST(-12)) 0043443 0015587 2787089  0.0053 D(NTEREST(-13)2) -0.177023 0023235 -7.618620  0.0000
[ — i 28 0.943 -0.001 110921 0.000 D(NTEREST(-13)) 0052547 0015508  3.368757  0.0008 D(NTEREST(-14)2)  -0.074654 0015428 -4.838766  0.0000
= ] 29 0.941 0015 114678 0.000 DNTEREST(-14)) 0102251 0015485 6502976  0.0000 c 0.001921  0.001650 -1164334  0.2444
| — 1 30 00929 -0013 118421 0.000 D(INTEREST(-15)) 0074600  0.015422 4837227  0.0000
! ' 310957 -0.010 122148 0.000 R- d 0.076725 M d dent -0.001166 s{‘;sq.lta;e; d Sg;g:g: 'é“l’;”ﬂde"“gde{“"a’ 7HE‘\1553E‘\7;§
 — -square Mean dependentvar justed R-square ependent var
::I I gg Sggi g'ggg ggggg gggg Adjusted R-squared 0073411 SD. dependentvar 0110722 SE. of regression 0.106613  Akaike info criterion 1635409
b SE of regression 0106581 Akaike info criterion -1.636019 Sum squared resid 47.48880  Schwarz criterion 811217
| ! 34 0932 0010 133248 0000 gy squared resid 4745985  Schware criterion 1611827 Log likelihood 3445.454  Hannan-Quinn criter 1626854
] | 35 0930 0015 136824 0000  |qg likelihood 3446732 Hannan-Quinn criter. 1627464 F-statistic 3758039 Durbin-Watson stat 1993724
= [ 36 0929 0.012 140587 0.000  Durbin-Watson stat 1993724 Prob(F-statistic) 0.000000
Sample: 9/25/1996 11113/2012
nolvged oveenatons 210 Null Hypathesis: SPOT has a unit root Null Hypothesis: D(SPOT) has a unit root
Autocomelation  Partial Correlation AC  PAC Qstt Proo  Exogenous: None Exogenaus: Constant -
Lag Length: O (Automatic - based on SIC, maxlag=30) Lag Length: 0 (Automatic - based on SIC, maxlag=30)
[ [==—=0| 1 0998 0998 41992 0.000
[ | 2 0.097 0024 83862 0.000 N t-Statistic Prab.*
| i 3 0995 0030 12562 0000 +Statistic Prob
i | 40994 0009 16727. 0000
" Augmented Dickey-Fuller test statistic -66.64361 _ 0.0001
[ [ 5 0992 -0005 20880. 0.000 - E
| | 5 0091 0012 25025 0000 Augmented Dickey-Fuller test statistic 0.215722 0.6087 Testcritical values 19 level T2.431720
| | 7 0990 0012 20154 qopo  lestorilicalvalues 1% level 2565512 5% level 2862030
| ] 8 0988 -0.013 33274 0000 5% level -1.940888 10% level 2567074
[ 1 9 0987 -0.022 37382 0.000 10% level -1.616649
[ [l 10 0985 0007 41478 0.000
| i 11 0.983 0003 45563 0000 1(1996) ded p-values
! | 12 0982 0025 49536, 0.000 MacKinnon (1996) one-sided p-values
[ i 13 0.981 -0.012 53699. 0.000
[ | 1; 32;3 3331 g:;gg 3333 Augmented Dickey-Fuller Test Equation
| | Y g -
! i 15 0976 0005 65313 0.000 Augmented Dickey-Fuller Test Equation Dependent Variable: D(SPOT,2)
p 1 17 0.975 -0.011 69836, 0.000 Dependent Variable: D(SPOT) Method: Least Squares
| ] 18 0073 -0.012 73842 0000  Method: Least Squares Date: 03/10/14 Time: 13:06
[ [ 19 0.972 -0.003 77838. 0.000 - i X Sample (adjusted): 9/27/1996 11M3/2012
Date: 03/10/14 Time: 13:05 1 82
| 1 20 0970 0000 81822 0000 gampig (agjusted): 9/26/1986 111312012 Included observations: 4208 after adjustments
[ [ 22 0957 0009 89756 0000 Included observations: 4209 after adjustments
i | 23 0.086 -0.009 93707. 0.000 Variable Coefficient Std. Error t-Statistic Prob.
[ [ 24 0964 0006 97647. 0000 -
| | 25 0963 0002 101576 0.000 Variable Coefficient _ Std Eror _ tStalistic  Prob D(SPOT(-1)) -1.027188  0.015413  -66.64361  0.0000
| 1 26 0962 -0016 105494 0.000 c 318E-05  0.000947 0033592 09732
[ [l 27 0960 -0.002 109401 0.000 SPOT(-1) -2.59E-05 0000120  -0.215722  0.8292
i ] 28 0959 -0.011 113297 0.000
R-squared 0.513609 Mean dependentvar -3.04E-06
[ [l 29 0957 -0.004 117181 0.000
| I 30 0955 0004 121054 popp  oduared 0000011 Mean dependent var 4A5E05 gusted R-squared 0513494 S.D. dependentvar 0.088072
| ) 31 0954 0015 124016 oopo  Adjusted R-squared 0.000011  S.D. dependentvar 0.061442 SE. of regression 0061430 Akaike info criterion 2741352
| [ 32 0.953 -0.004 128766 0.000 SE. ofregression 0.061442  Akaike info criterion -2.741211 Sum squared resid 1587210 Schwarz criterion 2738337
! | 33 0.951 -0039 132605 0000 Sum squared resid 15.88567 Schwarz criterion -2.739703 Log likelinood 5768.805 Hannan-Quinn criter. -2.740286
! ! 34 0.049 0013 136432 0000 | gg |ikelihood 5789.878 Hannan-Quinn criter. -2.740678 F-statistic 4441370 Durbin-Watson stat 2.001788
| | 35 0.948 0002 140247 0.000 "
| 1 36 0,946 -0.001 144051 0.000 Durbin-Watson stat 2054152 Prob(F-statistic) 0.000000

(a) Correlogram (b) ADF test (c) ADF test for 1st diff

Figure 52: Sweden: exchange spot rate stationary test



Sample: 9/26/1996 11/13/2012
Included observations: 4209

Null Hypothesis: X has a unit root
Exogenous: None
Lag Length: 14 (Automatic- based on SIC, maxlag=30)

t-Statistic Prob.*

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
Dickey-Fuller test statistic 2134453 0.0316
! ] 1| 1 0992 0992 41442 0.000  Test crifical values: 1% level 2565514
1 ] = 2 0987 0207 8250.2 0.000 5% level -1.940900
| ] n 3 0983 0.097 12325. 0.000 10% level 1616649
| 1 | 4 0073 0.013 16364, 0.000
| 1 W 5 0975 0.005 20368, 0.000  *MacKinnon (1996) one-Sided pvalues
| ] [u] 6 0973 0.169 24358 0.000
[ 1 ! 7 0969 -0.042 28321, 0.000
= 1 8 0966 -0.011 32255 0000 Augmented Dickey-Fuller Test Equation
[ ] [a] 9 0964 0121 36180, 0.000 ﬂtheuﬂdﬂil;la‘ﬁﬂsaqbu‘:ri(x>
[ — a 10 0963 0.067 40094, 0.000 iy
Date: 03/17/14 Time: 16:59
:% :‘ 1; gggg gggg ﬁggi gggg Sample (adjusted): 1011711996 11113/2012
Included observations: 4194 after agjustments
= [ 13 0959 0.023 51782 0.000
| — g 14 0956 0124 55641 0.000 Variable Coeficient  Std Emor  tStalisic  Prob.
[ — [ 15 0954 0045 59485 0.000
[ L 16 0952 0.003 63313. 0.000 X1y -0003956 0001853 -2134453  0.0329
[ — I 17 0949 0034 67124 0.000 DOX-11) -0229180  0.015500 -1478612  0.0000
[ E—] ] 18 0.947 0.009 70920. 0.000 DEX(2)) -0.098073  0.015809 -6.203674  0.0000
= | 19 0.948 -0.012 74703. 0.000 D{X(-3)) -0.020194  0.015881 -1.271545  0.2036
= i 20 0.944 0.052 78471, 0.000 DX(-41) -0.052809  0.015885 -3.324588  0.0009
= [l 21 0.942 0.004 82228. 0.000 D(X(-51) 0161057 0.015870 1014844  0.0000
= 1 22 0040 0.023 85971. 0.000 DX(-6) 0023906  0.016005 1493628 01353
| — W 23 0939 0002 89702 0.000 DOG-T)) 0035233 0.015889 2217370  0.0267
= | 24 0938 D050 93476 0.000 D(X(-8)) 0122684  0.015887 7722232  0.0000
| — | 25 0937 D081 97145 0.000 D(X(-9)) -0.084909  0.015997 5307765  0.0000
— DR-10) -0.064527  0.015847 -4.072003  0.0000
::I b gg gggg gggg 1832?3 gggg DOG-11) 0000543 0015854 0034220  0.9727
— I 58 0938 0001 108976 0000 DR(-12) 0001587 0.015849 0100114  0.9203
| | DEX(-13)) 0113878 0.015770  7.221000  0.0000
— 29 0934 0035 111978 0.000 DOX(-14)) 0045982 0015453 2975617  0.0029
= " 30 0.934 0.005 115675 0.000
[ e— 0 31 0833 -0.002 119367 0.000  Rsquared 0124440 Mean dependentvar 511E-10
| — | 32 0932 0032 123055 0000  Adjusted R-squared 0121507 S.D. dependentvar 2.66E-06
[ — L 33 0932 0028 126741 0000  SE ofregression 2.49E-06  Akaike info criterion -22.96318
=3 [ 34 0931 0.022 130423 0.000 Sum squared resid 260E-08 Schwarz criterion -22 94050
= q 35 0.930 -0.018 134097 0.000  Loglikelinood 48168.78  Hannan-Quinn criter -22.95516
= 0 36 0.920 0.004 137766 0.000  Durbin-Watson stat 2000320
(a) Correlogram (b) ADF test
Sample: 9/26/1996 11/13/2012
ncluded obsenations” 4209 Null Hypothesis: ¥ has a unit root
Autocorrelation  Partial Correlation AC  PAC OStat Prop Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=30)
1 ] 1-0029 0.029 35652 0.059
1 I 2 -0.036 -0.037 9.0225 0.011 o R
) 1 3-0019 0022 10602 0.014 1-Stafisfic Prab
) 0 4 0010 0007 10995 0.027
' ' §-0.014 -0.015 11.846 0.037 Augmented Dickey-Fuller test statistic -66.77988 0.0001
! ! £ 0010 0009 12205 0.050  Tegicrifical values: 1% level -2.565512
) | 7 0017 0017 13512 0.061
] ] 8 0023 0024 15770 0.045 5% level -1.940899
" | 9 -0.018 -0.015 17.196 0.046 10% level -1.616649
W I 10 -0.002 -0.001 17.211 0.070
1 1 11-0021 -0022 19.085 0.060
h A 12 0020 0018 20702 0085 MacKinnon (1996) one-sided p-values.
) | 13 0023 0023 22873 0.043
1 1 14 -0.028 -0.027 26107 0.025
" I 15 -0.005 -0.004 26.195 0.036 Augmented Dickey-Fuller Test Equation
) L 16 0016 0013 27220 0038 dent Variable: D
] ] 17 0016 0.017 28357 0.041 ependent Variable: D(Y)
W i 48 -0.002 0.001 28370 0.057 Method: Least Squares
) [ 19 0000 0.001 28370 0077  Date: 031714 Time: 17:29
' . 20 020 0o Zasx oot sample (adjusted): 012711996 11/13/2012
) | 22 0013 0013 31467 oosr  Included observations: 4208 after adjustments
W ! 23 -0.001 -0.003 31.474 0.412
I ! 24 -0006 -0.006 31.627 0137 Variable Coefficient  Std. Error  Statistic Prob
) | 25 0017 0014 32813 0.136
1 1 26 -0.010 -0.008 33239 0.155
0 [l 27 0002 0.006 33257 0.189 Y1) -1.029096 0015410  -66.77988 0.0000
W | 28 0008 0009 33527 0.217
! i §§ gg; gg;g gggg; ﬁg R-squared 0514571 Mean dependentvar 2 09E-07
i M 31 0001 0001 3toea 0ses  Adusted R-squared 0514571 SD. gependentvar 0.004861
[ [ 32 0040 0030 43420 0086 S.E ofregression 0.003387  Akaike info criterion -8.537793
i i 33 -0.017 -0.015 44.503 0.086 Sum squared resid 0.048248 Schwarz criterion -8.536286
’ It e i3 01%  Loglikelinood 1796452 Hannan-Quinn criter.  -8.537260
W I 36 0006 0007 45081 0143 Durbin-Watson stat 2001681

(a) Correlogram

(b) ADF test

Figure 54: Sweden: log exchange spot rate difference stationary test
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Sample: 9/26/1996 11/13/2012
Included observations: 4209

Mull Hypothesis: RF has a unitroot
Exogenous: None

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob Lag Length- 0 (Automatic - based an SIC, maxlag=30)
1 I 1-0029 0029 35193 0.081
1 I 2 -0.036 -0.037 8.9235 0.012 tStatistic Prob.*
" 1 3-0.019 -0.021 10473 0.015
) I 4 0010 0007 10881 0.028 N N
" 1 5-0014 -0.015 11712 0039  Augmented Dickey-Fuller test statistic -66.76727 0.0001
L L 6 0010 0010 12145 0059  Testcritical values 1% level -2 565512
) ! 7 0017 0017 13415 0.063
) [ 8 0023 0024 15702 0.047 5% level 1940599
1 1 9 -0.018 -0.015 17.108 0.047 10% level -1.616649
" " 10 -0.002 -0.001 17.419 0.072
4 ' 11-0021 -0.021 18964 0062 +pjackinnon (1996) one-sided p-values.
) | 12 0020 0.018 20605 0.056
) [ 13 0023 0023 22806 0.044
1 ] 14 -0028 -0.027 26.002 0028
W i 1: 3332 333: ggggj ggi; Augmented Dickey-Fuller Test Equation
) |
) | 17 0017 0.018 28.289 0.042 Deuenqam\iananle DIRF)
i ! 18 -0002 0002 28299 poss  Method: Least3quares
0 [ 19 0000 0001 28299 0078  Date: 03/20/14 Time: 15.44
' : 200019 0021 20888 0072 Sample (adjusted). 9127/1996 11/13/2012
] ] % 0013 0013 31373 pose  Included observations: 4208 after adjustments
W " 23 0001 -0.003 31.379 0.114
L 1 24 -0.006 -0.006 31.523 0.139 Wariable Coefficient Std. Error -Statistic Prob.
) | 25 0017 0014 32731 0138
26 -0.010 -0.009 33142 0.158
1 b 37 0002 0006 33188 0102 RF(-1) -1.028007  0.015410 6676727  0.0000
W | 28 0008 0.009 33445 0.220
! i §§ EE;: EE;S ggggg gfg; R-squared 0.514476 Mean dependentvar -2.09E-07
“ h 31 0001 0001 36564 noos  Adiusted R-squared 0514476 S.D. dependentvar 0.004881
| I 32 0040 0039 43398 0086  S.E.ofregression 0.003387 Akaike info criterion -8.537589
' ! gi EESE EES; :tg;j 333; Sum squared resid 0.048258 Schwarz criterion -8.536081
W W
i b 35 0008 0005 44880 0122 Log \!ke‘lmond 17964.09 Hannan-Quinn criter. -8.537056
" | 36 0006 0.008 45058 0.143 Durbin-\Watson stat 2.001656

(a) Correlogram

(b) ADF test

Figure 55: Sweden: the generalized risk factor stationary test

Sample: 9/26/1996 11/13/20

12

Null Hypothesis: MEANRF has a unit root
Exogenous: None

Null Hypothesis: DIMEANRF) has a unit root
Exagenous: Constant

Included ebsenations: 4208 L0 Lengi 14 (utomate based on 810, mana0-19) Lag Length: 10 (Automatic - based on SIC, maxiag=10)
tStatistc  Prop.* -
Autocorrelation  Partial Correlation AC  PAC QSfat Prob tSiatisic  Prob.
Augmented Dickey-Fuller test statistic 1498902 01261
| === | 1 0842 0342 20854 0000  Testcrilical values: 1% level 2565814 Augmented Dickey-Fuller test statisfic 3275226 0.0000
[ = 2 0.846 0471 50012 0.000 5% level -1.940900 Test critical values 1% level -2431724
[ [=] 3 0829 0244 88954 0.000 0% level 1616649 5% level -2.862032
| =] 4 0822 0168 11741, 0.000 10% level -2.567075
| B 5 0.806 0.084 14480. 0.000 “MacKinnon (1996) one-sided p-values. =
| B & 0807 0411 17225, 0.000 WacKinnon (1996) one-sided p-values.
| | 7 0805 0410 10050. 0000 e Dickey Fuller TestEquat
| | ugmented Dickey-Fuller Test Equation
| b g g;g; gg;g ggg;g gggg Dependent Variable: DMEANRF) Augmented Dickey-Fuller Test Equation
Wethod: Least Squares Dependent Variable: DMEANRF,2)
| n 10 0793 0.084 27893. 0.000 .
| B 11 0798 0105 30885 0opp  Daie 0320114 Time: 155 Wetnod: Least Squares
| | 1 0758 008 33241 0opy  SmPle (adusted: 101711995 111132012 Date: 03204 Time: 15:45
Included observations: 4194 after adjustments Sample (adjusted): 10/14/1996 111312012
| I3 15 0504 0099 35088 0.000 Included observations: 4197 afier adjustments
! 3 12 gggg gggg aﬁzgg gggg Variable Coefiicient ~ Std. Emor  tStatistic ~ Prob.
| |
Variable Coefficient  Std. Emor  tStatistic  Prob
| ! 16 0798 0019 44121 0.000 MEANRF(-1) -0.001496 0000999 -1496902 01345
| ] 17 0788 -0.020 46748. 0.000 D(MEANRFG-)) 0158827  0.015304 -10.37834  0.0000 DIMEANRF(-1 1883191 0057498 3275226  0.0000
[ ] 18 0777 -0.042 49302. 0.000 D(MEANRF(-2}) 0021728 0015217 1427896  0.1534 D[,E,EANRF[,(HQ) 0727107 0053207 1366552  0.0000
| | 19 0777 0010 51859. 0.000 D(MEANRF(-3))  -0.084142  0.014648 -5744469  0.0000 DMEANRF(2)2) 0708335 0047805 1178814 00000
| | 20 0772 0001 54381. 0.000 D(MEANRF(-4)) ~ -0.181006  0.014345 1261793  0.0000 DIMEANRF(3)2) 0622787 0042204 1477834  0.0000
| | 21 0773 0031 56912. 0.000 D(MEANRF(-5)) ~ -0.018683 0014530 -1285814 01986 DMEANRF(4)2) 0474950 006038 1283711 0.0000
| | 22 0770 0019 59420. 0.000 D(MEANRF(-6)) 0108791 0014499 7503493  0.0000 DIEANRF(S)2) 0357377 003675 1087088 00000
| 1 23 0762 -0.017 51880 0.000 D(MEANRF(-7) 0115853 0013990 -8.281365  0.0000 DHEANRF ) 0354105 0098097  12ea4e7 00000
| | 24 0763 0007 54345 0000 D(MEANRF(-8) 0020709 0012883 1607548  0.1080 A W o A i
| | 55 0763 0017 85312 0000 DMEANRF(-9)) 0021351 0012875 1656318  0.0073 (4 n.2)
! i 2 0753 0o eoela o000 DMEANRF(10)  -007045  0.012670 5557325  0.0000 D(MEANRF(-8)2) 0175937  0.018678 9419716  0.0000
b 3 E p D(MEANRF(-9),2) 0097616 0.013200  7.395253  0.0000
f | D(MEANRF(-11)) 0.007169 0.012103 0592334 05537
27 0764 0029 71722, 0.000 - D(MEANRF(-10)2) ~ -0.046160 0004074 -11.32993  0.0000
D(MEANRF(-12)) 0.024431 0.011904 2052305 0.0402
| ! 28 0764 0023 74194. 0.000 D(MEANRF(-13)) 0069804 0011352 6149195  0.0000 G 378E-08  136E-07 0233994 08150
| 1 29 0760 0006 76644. 0.000
D(MEANRF(-14)) 0.015162 0.004033 3750837 0.0002
| | 30 0759 0.013 79090. 0.000 R-squared 0.633381  Mean dependentvar -2.026-08
[ I 31 0755 -0002 81507. 0000  R.gquared 0112948 Mean dependentvar -2 16E-08 Adjusted R-squared 0.632417  S.D. dependentvar 1.45E-05
| | 32 0751 0001 83902 0000  Agusied R-squared 0.109976 S.D. dependent var 8.74E-06 SE of regression 8.79E-06  Akaike info criterion -20.44288
[ | 33 0756 0050 86330. 0.000 SE of regression B8.24E-06  Akaike info criterion 2057041 Sum squared resid 323E-07 Schwarz criterion -20.42475
| | 34 0754 0025 88741. 0.000  Sumsquared resid 2B4E-07 Schwarz criterion 2054773 Log ikelihood 4291138 Hannan-Quinn crter -20.43647
| ] 35 0748 -0.009 91115, 0.000  Log ikelihood 4315146 Hannan-Quinn criter.  -20.56239 F-statistic 657.2840  Durbin-Watson stat 1.949527
| 1 36 0745 -0.007 93474, 0.000  Durbin-Watson stat 2062598 Prob(F-statistic) 0.000000

Figure 56: Sweden: the

mean of the generalized risk factor stationary test
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Sample: 9/26/1996 11/13/2012
Included observations: 4209

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob
1 1| 1 0986 0986 40918 0000
| = 2 0988 0588 82062 0.000
1| = 3 0987 0350 12315 0000
1 = 4 0986 0162 16412 0000
i 1 5 0.984 -0.007 20494. 0.000
1 o 6 0982 -0035 24558 0000
1 o 7 0.980 -0.088 28600. 0.000
1 o 8 0.977 -0.106 32638. 0.000
1 o 9 0975 -0088 36647 0000
1 0 10 0.972 -0.040 40638. 0.000
1 I 41 0.970 0.002 44610. 0.000
1 L 12 0968 0042 486565 0000
= L 13 0965 0.020 52497. 0.000
[ ] [ 14 0962 0.008 56410. 0.000
| m— " 15 0960 0004 60305 0000
| — L 16 0958 0.018 64181. 0.000
[ m— [ 17 0955 0021 63040 0000
| — ! 18 0953 0011 71876. 0000
| — ! 19 0.950 -0.019 75695. 0.000
[ m— i 20 0948 0010 79495 0000
| — ! 21 0945 0009 83276 0000
| — L 22 0943 0.002 87038. 0.000
[ — [0 23 0940 -0.005 90781 0000
| — L 24 0938 0006 94505 0000
[ —] [ 25 0.935 0.008 98211. 0.000
| — L 26 0933 0023 101900 0000
| — L 27 0.920 0.002 105569 0.000
[ —] [ 28 0.928 -0.003 109220 0.000
| — " 29 0926 0003 112854 0000
= L 30 0924 0.018 116472 0.000
[ ] [ 31 0921 0.020 120073 0.000
| — L 32 0920 0042 123661 0000
= L 33 0917 -0.003 127230 0.000
[ ] | 34 0915 -0.010 130783 0.000
| — L 35 0913 0004 134323 0000
| — ! 36 0912 0.048 137853 0.000

Null Hypothesis: DEVRF has a unit root
Exagenaus: None
Lag Length: 11 (Automatic - based on SIC, maxlag=15)

Null Hypothesis: D(DEVRF) has a unit root
Exagenous: Constant
Lag Length: 10 (sutomatic - based on SIC, maxliag=15)
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tStafistc  Prob.* tStatistc  Prob*
Augmented Dickey-Fuller test statistic 2386857 09963 Dickey-Fuller test statistic 2165845 0.0000
Test eritical values 1% level 2565513 Test critical values 1% level 3431724
5% level -1.940299 5% level 2862032
10% level 1616649 10% level 2567075
*MacKinnon (1996) one-sided p-values *MacKinnon (1996) one-sided pvalues.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DEVRF) Dependent Variable: DIDEVRF,2)
Method: Least Squares Method: Least Squares
Date: 03/20/14 Time: 15:47 Date: 03/2014 Time: 15:48
Sample (adjusted): 10/14/1996 11/13/2012 Sample (adjusted): 1014/1996 11/13/2012
Included observations: 4197 after adjustments Included obsenvations: 4197 after adjustments
Variable Coeficient  Sid Emor  tStaisic  Prob. Variable Coefficient  Std. Eor  tStafistic  Prob
¥ y D(DEVRF(-1)) 0765899 0035353 -21.65845  0.0000
Jor e smewommmoonmo SOREOL SRS gnen Sume e
DDEVRF(2)) 0030788 0015430 1083882 00468 D(DEVRF(-2)2) 0081618 0031912 2557597  0.0106
DIDEVRFL3) 0080427 0015483 5201289 00000 D(DEVRF(-3)2) 0162885 0.030145 -5.403309  0.0000
DDEVRF(-4) 0088262 0019408 4430228 00000 D(DEVRF-4)2) -0.085663  0.027658 -3.458838  0.0005
DOEVRF(5) 0115185 0014070 7594218 0.0000 D(DEVRF(-5)2) 0018463 0023143 0797796  0.4250
DDEVRF.8) 0027677 Doiases 1903825 0.0870 D(DEVRF{-6),2) 0045633 0019591 2320242 0.0199
- - D(DEVRFi-7),2) 0057647 0016206 3557041  0.0004
D(DEVRFCT)) 0012651 0014587 0867273 03858 D(DEVRF(-8)2) 0011717 0012088 0969331 03324
D(DEVRF(-8)) -0.045430  0.014421  -3.150322  0.0016 D(DEVRF{-9),3) 0037028 0000432 3025600  0.0001
D(DEVRF(-9)) 0025625 0013997  1.830685  0.0672 D(DEVRF(-10),2) 0017177 0002791 6153263  0.0000
D(DEVRF(-10) -0.020466  0.007692 -2660558  0.0078 p 165600 505610 3269186  0.0011
D(DEVRF(-11) 0017247 0.002793 -6.174837  0.0000
R-squared 0461546 Wean dependentvar 346E-11
R-squared 0.058180  Wean dependentvar 2.19E-09 Adjusted R-squared 0.460130  S.D. dependentvar 4.40E-08
Adjusted R-squared 0055704  SD.dependentvar 3.33E-08 SE. ofregression 323E-08  Akaike info criterion -31.65405
SE. of regression 3.23E-08  Akaike info criterion -31.65286 Sum squared resid 437612 Schwarerterion 3163591
Sum squared resid 4.38E-12  Schwarz criterion -31.63472 Log likelihood 66438.02  Hannan-Quinn criter. 3164763
Log likelihood 6643552  Hannan-Quinn criter. 3164644 F-statistic 3261135 Durbin-Walson stat 1976263
Durbin-Watson stat 1976668 Pron(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 57: Sweden: the deviation of the generalized risk factor stationary test



APPENDIX J: STATIONARY TEST: SWITZERLAND

Sample: 11/26/1996 11/13/2012
Included observations: 4166

Null Hypothesis: INTEREST has a unitroot
Exogenous: None
Lag Length: 17 (Automatic - based on SIC, maxiag=30)

Hull Hypothesis: DINTEREST) has a unit root
Exogenous: Canstant
Lag Length: 16 (Automatic - based on SIC, maxiag=30)

127

Autocorrelation  Partial Correlation AC  PAC OSfat Prob [ — Votatistic Prod
Augmented Dickey-Fuller test statistic -13.77364 0.0000
[ ] 1| 1 0998 0998 4151.9 0.000 Augmented Dickey-Fuller test statistic 1564067 01107 Test critical values: 1% level 3431742
[ 1 = 2 0997 0215 82951 0.000  Testeriical values 1% level 2565520 5% level -2.862040
| 1 n 3 0896 0.080 12431 0.000 5% level -1.940900 10% level 2567079
[ 1 [ 4 0995 0022 16558 0.000 10% level 1616848
“HacKinnon (1996) one-sided p-values
| 1 0 5 0994 0007 20678. 0.000
Yy N vl
| ] \ & 0992 -0045 24755 0000 MacKinnon (1995} ane-sided p-values
| 1 il 7 0991 -0.084 28889, 0.000 Augmented Dickey-Fuller TestEquation
| 1 [ 8 0990 0008 32978 0.000  Augmented Dickey-Fuller Test Equation Dependent Variable: DINTEREST,2)
| ] 1 9 0988 -0.046 37057, 0.000 Dependent Variable: D(INTEREST) Method: Least Squares
- Method: Least Squares Date: 03/10/14 Time: 13:20
I ] . ;'3 g'gg; gg:;‘ :;;'?3 gggg Date: 03/10/14 Time: 13:20 Sample (adjusted): 12/2011996 1111312012
1 o Sample (adjusted): 12/20/1996 11/13/2012 Included observations: 4148 after adjustments
| 1 ' 12 0883 -0041 49218 0000  jnciyded observations: 4148 afler agjustments
| ] 0 13 0982 0.006 53247. 0.000 Variable Coeficient  Sta. Emor  tStatistic  Prob
| ] 1 14 0980 -0.023 57262 0.000 Variable Coeficient ~ Std Emor  tStafistc  Prob.
| ] I 15 0978 -0.032 61253, 0.000 DONTEREST(-1)) ~ -1019526 0074020 -1377364 00000
i 1 I 16 0976 0.025 65251, 0.000 INTEREST(-1) -0.000873 0000558  -1.564987 01177 D(INTEREST(-1)2) -0.275909 0072612  -3799777 0.0001
| ' 1 y D(NTEREST(-1)) ~ -0.295090 0015485 -19.05670  0.0000 D(NTEREST(-2)2) ~ -0406164  0.071277 -5.698360 00000
17 0.97¢ -0027 69225 0.000 D(NTEREST(2))  -0.130051 0016151 -8052092  0.0000 DONTEREST(3)2) 0452161 0070147 -5.445336  0.0000
l n 18 0973 0068 73187. 0.000 DINTEREST(-3)) ~ -0.045850 0016274 2817948  0.0049 D(NTEREST(-4)2) ~ -0438882  0.088942 -6365985 00000
[ 1 i 19 0871 -0016 77135 0000 D(NTEREST(-4)) 0.013402 0016283 0823060 04105 D(NTEREST(-5)2)  -0.365854 0087535 -5.417270  0.0000
| ] | 20 0969 0025 81071. 0.000 DNTEREST(5) 0073160 0016250 4498272  0.0000 D(NTEREST(-6)2) ~ -0270817  0.085901 -4109446 00000
i 1 | 21 0068 -0.017 84992 0.000 DINTEREST(-5)) 0095221 0016308 5833941 00000 DONTEREST(-7)2)  -0.243323  0.063790 -3.814461  0.0001
» D(INTEREST(-7)) 0.027751 0.016330 1.699330 00893 D(INTEREST(-8),2) -0.177315 0.061332  -2.891067 0.0039
::| I‘ 22 0.956 -0.038 88900. 0.000 D(NTEREST(-8)) 0.066202 0.016317 4.063449 0.0000 D(INTEREST(-9),2) -0.133357 0058523 2278732 0.0227
— 23 0964 0040 92785 0.000 D(NTEREST(9)) ~ 0.044316 0016364 2708160  0.0068 DONTEREST(40)2) ~ -0079346  0.055185 1437820  0.1506
== L 24 0962 0012 96677. 0.000 D(INTEREST(-10)) 0.054407 0016376  3.322426  0.0009 DONTEREST(-11)2) 0002939  0.051411 0057163 09544
[ — L 25 08961 0052 100547 0000 D(INTEREST(-11)) 0.082714 0.016406 5.041696 0.0000 D(INTEREST(-12),2) 0.028078 0.048670 0.601621 05475
| — [ 26 0959 0.017 104407 0.000 D(INTEREST(-12)) 0.025645 0.016391 1564567 01178 D(NTEREST(-13),2) 0.071723 0.040787 1758462 0.0787
| —1 ! 27 0958 0035 108255 0.000 DUNTEREST(-13)) 0044205 0016352 2703386  0.0069 DNTEREST(14)2) 0109957  0.033772 3255886 00011
— | 28 0956 0.023 112093 0000 DUNTEREST(-44) 0038820 0016385 2372123  0.0477 DNTEREST(-15)2) ~ 0087336 0025530 3419767 00006
D(INTEREST(-15)) -0.022044 0016363  -1.347183 01780 D(INTEREST(-16),2) 0.096632 0.015622 6.185651 0.0000
| — ! 29 0.955 0.004 115920 0.000 DONTEREST(-16) 0009813 0016258 0603552 05462 c 0000855  0.000867 0640864 05216
[ —] 0 30 0.953 -0.016 119736 0.000 DONTEREST(-17)) ~ -0.096211 0015619 -6.159827  0.0000
= | 31 0952 0.022 123543 0.000 R-squared 0646103 Mean dependentvar 362E-06
= | 32 00951 -0.010 127340 0000  R-squared 0110372 Mean dependentvar  -0.000548 Adjusted R-squared 0644646 S.D. dependentvar 0.093548
| — 1 33 0049 0015 131126 0000  Adiusted R-squared 0.105710  S.D. dependentvar 0.058988 SE of regression 0.085765  Akaike info criterion 2930994
| — i 34 0.948 -0.019 134903 0.000 S.E. ofregression 0.055752  Akaike info criterion -2.931487 Sum squared resid 1284342 Schwarz criterion -2903524
Sum squared resid 12.83709  Schwarz criterion -2.904017 Log likelinood 6006.881 Hannan-Quinn criter. -2921274
[ " 35 0947 0.002 138889 0000 | 4qpicsincoq 6007.005 Hannan-Quinncriter.  -2.921768 F-statistic 4425326 Durbin-Watsan stat 1997954
| —] i 36 0945 0008 142425 0.000 Durbin-Watson stat 1997868 Prob(F-statistic) 0000000
(a) Correlogram (b) ADF test (c) ADF test for 1st diff
Sample: 11/26/1996 11/13/2012
166
ncluded obsenations: ¢ Null Hypothesis: SPOT has a unit root Null Hypothesis: D(SPOT) has a unit root
Autocarrelation  Partial Correlation AC  PAGC QStat Proo  Exogenous: None Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=30) Lag Length: 0 (Automatic - based on SIC, maxlag=30)
[ [ 1 0999 0.999 41613 0.000
[ [ 2 0998 0036 83165 0000 R y B
| I3 3 0997 -0.005 12465 0000 tStatistic  Prob etatistic  Proo
[ [ 4 0997 0012 16608 0.000 N
| I 5 0996 -0.001 20745 0000  Augmented Dickey-Fuller test statistic -0.734932 03984 Augmented Dickey-Fuller test statistic -67.70245 _ 0.0001
| ] 6 0005 0.017 24876 0000  Test critical values: 1% level 2565517 Testcritical values: 1% level 3431736
[ ] 7 0994 0009 29000. 0.000 5% level -2 862038
5% level -1.940900
¥ ] 8 0993 -0.017 33118 0000 E
¥ 1 9 0992 0.017 37228 0.000 10% level -1.616648 10% level 2567078
[ ) 10 0991 0021 41333 0.000 N N
| 1 11 0990 0011 45430. 0.000  =acKinnon (1996) ane-sided pvalues Mackinnon (1995) one-sided p-values
[ [ 12 0989 0.007 49521 0.000
[ i 13 00988 -0.017 53605 0.000
[ [ 14 00987 0.004 57683 0.000 - i
[ [ 15 00987 0.022 61754 0.000 Augmented Dickey-Fuller Test Equation ;uegrg:g':fe;ﬁ';a:ﬂg;g?;"UE“U"
| [ 16 0986 0.018 65218 0000  DependentVariable: D(SPOT) My ?h d: Least S ’
! 1 17 0985 0003 69877. 0.000  Igthod: L east Squares ey owiares
L i 18 0984 -0.015 73929, 0.000 Date: 03H0M4 Ti 1307 Date: 03/10/14 Time: 13:27
! ) 19 0983 -0.016 77975. 0.000 ate ime Sample (adjusted): 11/281996 1113/2012
1 ' 20 0982 -0.022 82014 0000  Sample (adjusted) 11/28/1996 11/13/2012 Included absenations: 4164 after adjustments
[ [ 21 0981 -0.002 86046. 0.000 Included abservations: 4164 after adjustments
[ [ 22 0980 0.001 90071 0.000
Variable Coefficent  Std.Emor  tStatistc  Prob
[ [ 23 0979 0.006 94090. 0.000
1 I 2% Oore 0000 93101 0000 Variable Coefficient  Std. Emor  t-Statistic  Prob
[ I 25 0.977 0.006 102106 0.000 D(SPOT-1) 1048205 0015483 -67.70245  0.0000
¥ I 26 0.976 0.000 106105 0.000 SPOT(-1) 7.84E-05  0.000107 -0.734932 04624 c BESE-D5 0000140 -0.615817 05380
| ] 27 0975 -0011 110097 0000 D(SPOT(-1) -0.048167 0015482 3111212 0.0019
b ) o Dore Sous 1ia0ed 0900 R-squared 0624105 Mean dependentvar  -6.96E-07
| ) 30 09073 0017 122031 oooo  R-squared 0.002362 Mean dependentvar -8.25E-05 Adjusted R-squared 0523990  S.D. dependentvar 0.013135
[ [ 31 0972 0.022 125097 0.000 Adjusted R-squared 0.002123 S.D. dependent var 0.009072 S.E. ofregression 0.009062 Akaike info criterion -6.568933
L ' 32 0971 -0.017 129957 0.000 SE. ofregression 0.009062  Akaike info criterion -6.568972 Sum squared resid 0341797  Schwarz criterion -6.565891
! ! Tt Dow oou 13vats oooq  Sums=quaredresid 0341783 Schwarz criterion -6.565029 Log likelihood 13678.52  Hannan-Quinn criter. -6.567857
| It 35 0965 -0.000 141799 0000 Log likelihood 13678.60 Hannan-Quinn criter. -6.567896 F-statistic 4583622 Durbin-Watson stat 1.999336
! ] 36 0967 0013 145735 0ooo  Durbin-Watson stat 1999333 ProbiF-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 59: Switzerland: exchange spot rate stationary test



Sample: 1112711996 11/13/2012
Included observations: 4165

Null Hypothesis: X has a unit root
Exogenous: None
Lag Length: 3 (Autematic - based on SIC, maxlag=30)

Null Hypothesis: DO( has aunitroat

128

Autocorrelation  Partial Correlation AC  PAC QStt Prob Exogenous: Constant
LagLength: 2 (Automatic - based on SIC, maxlag=30)
[ === 1 0995 0995 41249 0.000 tStatistic  Prob.*
| = 2 0994 0409 §2432 0000 tSiatistic  Prob”
! S i gggg Eggg ]gigg 3333 Augmented Dickey-Fuller test statistic 0748472 0.3924
! ! 40993 0202 10400 0000 Testarical values 1% level 2565518 Augmented Dickey-Fuller test statistic -B7.67394 __0.0001
) i © 0991 0.005 24875 0.000 5% level ~1.940900 Test critical values: 1% lavel -3.431737
| ] 7 0990 0.020 28767. 0.000 10% level -1616648 5% level 2862038
| ] 8 0980 0031 32852 0.000 10% level -2567078
| 1 9 0988 -0.032 36931 0.000 N N -
| ] 10 0987 0037 41001 oopp  Mackinnen (1996) one-sided pvaluss *Mackinnon (1996) one-sided pvalues
i ] 11 0988 -0010 45084, 0.000
[ | 12 00985 -0.020 49119. 0.000
| ] 13 0964 -0020 53165 0000  Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
! ' 140983 -0.008 57203 0.000  Dgpendent Variable: D(X) Degpendenl\/aﬂab\;e D(X.2) ¢
| i 15 0082 0004 61233 0.000 "
| I 1 0es1 0001 ssss ooy Method: LeastSquares Methad: Least Squares
b 1 17 0979 0005 89289 oooo  Date: 0311814 Time: 10:22 Date: 0311814 Time: 10:23
[ | 18 0078 0014 73275 0.000 Sample (adjusted). 12/03/1996 11/13/2012 Sample (adjusted): 12/03/1996 11/13/2012
[ [ 19 0.977 0019 77274, 0.000 Included observations: 4161 after adjustiments Included observations: 4161 after adjustments
| I 20 0976 0003 81254 0.000
| | 21 0975 0015 85248, 0.000 i ; - Stati Variabl Coefficient  Std E t-Statisti Prob
) I 52 0974 0005 30223 0000 Variable Coefficient Std. Error t-Statistic Prab. ariable oefficient fror atistic rol
| ) 23 0973 0006 93131 0.000
i | 21 0972 0039 97154 0.000 %C1) 0000521  0.000696 -0.748472  0.4542 DO-1) 1990813 0029418 6767334  0.0000
| | 25 0072 0043 101112 0,000 DE-1)) -0560954 0012150 -4616985  0.0000 D12 0429539 0022061  19.4705¢  0.0000
i | 26 0971 0059 105065 0.000 DX(2)) 0300618 0.013453 -2234509  0.0000 beeas Eh e Sy~
i | 27 0970 0015 109013 0.000 % r E a -
! ! 20 om0 nots tea01a 0000 D) 0128836 0.012140 -10.59613  0.0000
i i 29 00969 -0.009 116891 0.000 - - &
| b 30 096 0007 120822 0000  R-squared 0339603 Meandependentvar  679E-09  <oouded 0817498 Mean dependentvar 1ooE08
: Adjusted R-squared 0817366 S.D. dependentvar 3.08E-06

| I 31 0967 -0.031 124747 0000  Adjusted R-squared 0.338127 S.D. dependentvar 1.62E-06 SE. of regression 1.31E-06 AKalke info criterion 2424488
L " 32 0966 -0.007 128666 0.000 SE. ofregression 1.31E-06 Akaike info criterion -24 24501 Sum squared resid 7.19E-09  Schwarz criterion 2423879
! It 3 Does booz jaxenl hoo0 Sumsquaredresid 7ABE-09  Schwarz criterion -24.23892 Log likelinood 5044547 Hannan-Quinncriter. 2424272
! i e o e 000y Loglikeliood 5044574 Hannan-Quinn criter. 2424285 Fstatistic 5206.945 Durbin-Watson stat 1363087
i | 36 0963 0027 144296 0.000 Durbin-Watson stat 1.362951 Prob(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

Figure 60: Switzerland: log interest rate

Sample: 11/27/1996 11/13/2012
Included observations: 4165

(c) ADF test for 1st diff

difference stationary test

Mull Hypothesis: ¥ has a unit root

Exogenous: None

Autocomelation  Partial Gorrelation AC  PAC O-Stat Prob Lag Length. D (Automatic - based on SIC, maxlag=30)
] ] 1-0.037 0037 56799 0.017
1 i 2 0007 0005 58729 0053 t-Statistic Prob.*
1 | 3 -0.023 0023 8.0724 0.045
! ! O o 33ee Soa  Augmentsd Dickey-Fuller test statistic 6694134 00001
] | 6 0016 0017 10817 0094  Testcriticalvalues: 1% level -2.565517
[ | 7 0018 0019 12244 0093 5% level -1.940900
| | 8 0.021 0023 14033 0.081
A ! 9 0020 15745 0.072 10% level -1.616648
) | 10 0016 16763 0.080
| [ 11 0.010 17.169 0103 *MacKinnon (1996) one-sided p-values
] [ 12 0013 17832 0421
i [ 13 -0.001 17830 0.164
i ] 14 -0.046 26820 0.020
! 1 15 -0.025 29.508 0.014 Augmented Dickey-Fuller Test Equation
! ' 12 gg;g 333;2 ggsg Dependent Variable: D(Y)
| | 18 0036 10505 0.002 WMethod LeasISql__lares
I [ 19 0036 45977 0.000 Date: 03/18M14 Time: 10:31
l [l 20 -0.012 46582 0.001 Sample (adjusted). 11/28/1996 11/13/2012
i [ 21 -0.010 47036 0.001
A ) 22 10020 48722 0001 Included observations: 4164 after adjustments
I i 23 -0.002 48735 0.001
1 1 24 -0.013 49.444 0002 Variable Coefficient Std. Error {-Statistic Prob
I 1 25 -0.001 49.453 0.002
I [ 26 -0.004 49521 0.004
I I 27 0,008 49639 0.005 Y(-1) -1.036802 0.015488  -66.94134 0.0000
1 1 28 -0.008 49931 0.007
! 1 29 -0.010 50364 0.008 R-squared 0.518402 Mean dependent var 2.64E-07
' | 30 0020 52060 0008 agjysted R-squared 0.518402 5.D. dependentvar 0.004425
I 1 31 0.003 52106 0.010
A 0 32 0011 52592 0.012 SE. ofregression 0003072 Akaike info criterion -8732901
1 1 33 0023 54724 0010 Sum squared resid 0.039281 Schwarz criterion -8.731380
:\ :‘ §§ —g E:I; g;ggg Egﬁ Log likelihood 18182.90 Hannan-Quinn criter. -8.732263
| I 3% 0011 56410 0.016 Durbin-Watson stat 1999575

(a) Correlogram

(b) ADF test

Figure 61: Switzerland: log exchange spot rate difference stationary test



Sample: 11/27/1996 11/13/2012
Included observations: 4165

Autocorrelation  Partial Correlation

AC  PAC

Q-stat  Prob

1
I 2
"
"
5
6

7
8

10
1
12

L 17

L 18
| [ 19

|

[

k3l

) | 35
) i 36

1
1

1 3 -
1 4 -

9 -

13 -
14
15 -
16 -

20 -
21 -
22
23 -
24 -
25 -
26 -
27
28
20
30

32 -
33 -
34

1-0037 -0.037 55797 0.018

0.007 0.006 57906 0.055
0.023 -0.022 7.9291 0.047
0.010 -0.011 8.3259 0.080
0.018 0017 9.6371 0.086
0.016 0.017 10.735 0.097
0019 0019 12211 0.094
0.021 0023 14054 0.080
0.020 -0.017 15714 0.073
0.016 0015 16.773 0.080
0010 0012 17.206 0.102
0013 0012 17.901 0.119
0.001 -0.001 17.905 0.161
0.046 -0.046 26759 0021
0.025 -0.029 29.380 0.014
0.010 -0.012 29.791 0.019
0.035 0.032 35011 0.008
0.036 0.035 40.540 0.002
0.036 0.039 46.111 0.000
0.012 -0.006 46.684 0.001
0.010 -0.006 47.108 0.001
0.020 -0.017 48735 0.001
0.001 -0.005 48743 0.001
0.013 -0.016 49.416 0.002
0.001 -0.006 49.421 0.003
0.004 -0.004 49.478 0.004

0.005
0.008
0.010
0.020

49581 0005
49.850 0.007
50.253 0.008
51.801 0.008

0.004 0.004 51.947 0.011
0.010 -0.003 52.402 0.013
0.022 -0.017 54473 0.011
0.007 -0.006 54657 0.014
0.015 0014 55634 0.015
0.012 0008 56.213 0.017

Mull Hypothesis: RF has a unit root
Exogenous: Mong
Lag Length: 0 (Automatic - based on SIC, maxlag=30)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -66.92635 0.0001
Test critical values: 1% level -2.565517
5% level -1.940900
10% level -1.616648
*MacKinnon (1996) one-sided p-values
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RF)
Method: Least Squares
Date: 03/2014 Time: 1553
Sample (adjusted). 11/28/1996 11/13/2012
Included observations: 4164 after adjustments
Variable Coefficient Std. Error {-Statistic Prob
RF(-1) -1.036578 0.015488  -66.92635 0.0000
R-squared 0518290 Mean dependentvar -2.72E-07
Adjusted R-squared 0518290 S.D. dependentvar 0.004426
S.E. ofregression 0003072 Akaike info criterion -8.732671
Sum squared resid 0.039290 Schwarz criterion -8731149
Log likelihood 18182.42 Hannan-Quinn criter. -8.732132

Durbin-Watson stat 1999562

(a) Correlogram

(b) ADF test

Figure 62: Switzerland: the generalized risk factor stationary test

Sample: 11/27/1996 11/13/2012
Included obsenvations: 4165

Null Hypothesis: MEANRF has a unit root
Exogenous: None
Lag Length: 15 (Automatic - based on SIC, maxag=15)

Autecorrelation

Partial Correlation

AC PAC Q-Stat Prob

[ 1 1| 1
[ m—] = 2
[ m— 1 3
[ — [n) 4
[ — 1 5
[ — 6
= n 7
| — L 8
[ — | a 9
[ — | L 10
= =] 1"
= o 12
L — [ 13
L — [ 14
[ — 1 15
[ — | 16
[ — 1 17
[ — L 18
| — | 19
| — | 20
| — L 21
[ — | L} 22
| — | L 23
| — | [ 24
| — I 25
| — [ 26
[ m—] 1 27
[ m—] 1 28
[ m—] 1 29
| — | 30
| — [ 31
| — | 32
| — L 33
| — [ 34
| — | 35
= o 36

0983 0983 40281 0000
0958 -0.237 78579 0000
0934 0036 11493 0000
0913 0102 14970. 0000
0896 0071 18322 0000
0.880 -0.044 21557 0.000

tStatistic  Pron.”

0.867 0.080 24693 0000
0.856 0.066 27752, 0.000

0.850 0127 30771. 0.000
0.846 0.007 33762, 0.000
0.847 0171 236758, 0.000
0.845 -0.116 39740, 0.000
0842 0075 42702 0000
0839 0021 45642 0000
0834 0012 48554 0000
0830 -0012 51437 0000

0821 0011 57109
0815 -0.021 59892 0.000
0.809 -0.022 62632, 0.000
0.803 0.081 65335 0.000
0.800 0.007 68016, 0.000

0.795 0.037 72328 0.000
0792 -0.025 75958 0000
0789 0010 78567 0000
0786 0047 81161 0000
0784 -0001 83741 0000

0782 -0.008
0779 -0.012
0775 0042
0.771 -0.014
0.769 0.044
0.769 0.078

0.769 -0.015 101321 0.000

Augmented Dickey-Fuller test statistic 5867537 0.0000
Test critical values 2565519
5% level -1.940900
10% level 1616648
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(MEANRF)
Wethod: Least Squares
Date: 0312014 Time: 1554
Sample (adjusted): 1211911996 11/13/2012
Included observations: 4149 ater adjustments
Variable Coeficient  Std.Emor  t-Stafistic  Prop
MEANRF(-1) -0.004941 0000842 5867537  0.0000
0828 0.062 84287 s ggg D(MEANRF(-1)) 0088604 0015447 4441125 0.0000
D{MEANRF(-2)) 0074043 0015269 -4849131  0.0000
DIMEANRF(-3)) 0049345 0015075 3273402 0.001
D(MEANRF(-4)) 0095150 0014514 6624721  0.0000
D(MEANRF(-5)) 0032143 0014236 2257889  0.0240
D(MEANRF(-5)) 0003756 0012105 0310255 07564
0797 0.009 70878, 0.000 D{MEANRF(-7)) 0058341 0011989 4868379  0.0000
DIMEANRF(-8)) 0046325 0010777 -4.298355  0.0000
D(MEANRF(-9)) 0125283 0010383 -12.06600  0.0000
D(MEANRF(-10))  -0.121865 ~ 0.009211 -13.23034  0.0000
D(MEANRF(-11}) 0121375 0009203 13.06151  0.0000
D(MEANRF(-12))  -0.028403  0.008342 -3.405668  0.0007
DMEANRF(-13]) 0051592 0006795  7.502904  0.0000
86308 0.000 D{MEANRF(-14]) 0049212 0006322  T.784584  0.0000
88852, 0.000 D{MEANRF(-15]) 0026211 0006251 4192848  0.0000
91373 0.000
93870, 0.000  R-squared 0229206 Mean dependentvar -2.08E-07
95352 0000  Adusted R-squared 0226408 S.D. dependentvar 9.80E-06
otaas popp  OEofregression 8.62E-06  Akaike info criterion 20.45163
Sum squared resid 307E-07  Schwarz criterion -20.45722
Log likelihood 42505.14  Hannan-Quinn criter. -20.47299

0.766 -0.110 103788 0.000

Durbin-Watson stat 1.973216

(a) Correlogram

Figure 63: Switzerland: the mean

of the

(b) ADF test

generalized risk factor stationary test
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Sample: 11/27/1996 11/13/2012
Included observations: 4165

Autocorrelation Partial Correlation

AC

PAC

Q-Stat

Prab

—

o
L
R AR

10

12
13

A

16

18
13
20

22
23
24
25
26
27

===

0.952
0410
0.872
0849
0.822
0796
0785
0.762
0737
071
0713
071
0.716
0722
0725
0726
0728
073
0730
0731
0730
0728
0.725
0723
0721
0718
07185
0712
0709
0.706
0.706
0699
0.692
0682
0.669
0655

0.952
0.036
0.017
0.159
-0.041
0.002
0192
-0.154
-0.011
0029
0.237
-0.013
0.144
0079
-0.031
0.044
0132
-0.083
0024
0.053
0.017
-0.007
0.107
-0.000
0.000
0.046
0.046
-0.055
0.049
0023
0.010
-0.065
0.044
-0.081
-0.048
-0.026

37803
72349
10402
13409
16228
18870
21444
23866
26136
28248
30372
32482
34623
36801
38997
41202
43419
45653
47883
50119
52348
54568
56771
58959
61138
63298
85445
67572
63681
71772
73863
75918
77931
79884,
81767
83568

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Null Hypothesis: DEVRF has a unitroot
Exogenous: None

Null Hypothesis: DIDEVRF) has 3 unit root
Exagenous: Constant
Lag Lengih: 10 {Automatic - based on SIC, maxag=10)

Lag Length: 15 (Automatic - based on SIC, maxlag=15) Stafistic  Prob
ot Preb Augmented Dickey-Fuller test statistic| 3306431 0.0000
Augmented Dickey-Fuller test statistic 0626541 0.8516 Testeritical values: 1% level 3431740
Test cifical values: Teve 2565510 5% level -2.862039
5% evel 1940000 10% level 2567079
10% level 1616648
*MacKinnon (1996) one-sided pvalues.
“Mackinnon (1996) one-sided pvalues
Augmented Dickey-Fuller Tes!t Equation Augmented Dickey-Fuller Test Equation
Depandon Vartie, DIOBRE, Dependent Variable: DIDEVRF.2)
Weihod: Least Squares Method: Least Squares
Date: 0320114 Time: 1555 Date: 03120114 Time: 15:55
Sample (adjusted): 1211911996 11/13/2012 Sample (adjusted): 1211311996 11132012
Included observations: 4149 after agjustments Included observations: 4153 after adjustments
Variable Coeficent ~ Sid. Emor  tStafistic  Prob Vanaole CoeMoenl  SW.Ermor  tswmisic  Prob
DOERE) Coetole  obiae 4o oo D(DEVRF(-1)) -0.918400 0027776 -33.06431  0.0000
DIDEVRF(2)) 0072506 0015355 4719073 00000 DDEVRF(-1)2)  -0.002794  0.022945 0121779 0.9031
D(DEVRF(-3)) -0.007093 0015275 -0464330  0.6424 D(DEVRF(-2).2) 0159658 0022458  7.109350  0.0000
D(DEVRF(-4)) 0001405 0018085 6087230  0.0000 D(DEVRF(-2).2) 0175974 0022111  7.958794  0.0000
D(DEVRF(-5)) 0060626 0015010 4038985  0.0001 D(DEVRF(4).2) 0198792 0.021136  9.405580  0.0000
D(DEVRF(-6)) 0.070399 0010722 6585673  0.0000 D(DEVRF(-5).2) 0159222 0018923 8414227 00000
EECHE O
DOEVRFLD) 0 0ie0s7  0oossay  1ones0s  oosee DIDEVRE(7)2) 0260559 0016231  16.05308  0.0000
DDEVRF(10)) ~ -0.075274 0009243 -5144290  0.0000 (DEVRF(-8)2) 0158176 0014023 1135136 0.0000
DDEVRF(11))  -0.015510 0009176 -1890305  0.0910 D(DEVRF(-9).2) 0103312 0011762 8768716  0.0000
DOEVRF(12) 0048331 0003504 5617091 00000 D(DEVRF(-10).2) 0043412 0.008094 5383751  0.0000
D(DEVRF(-13)  -0.038098 0008345 -4565203  0.0000 c 35BE-10  B93E-10 0516327  0.6057
D(DEVRF(-14)) 0033320 0008152 4087203  0.0000
DDEVRF(15))  -0.036730 0007975 -4805535  0.0000 R-squared 0545698 Mean dependentvar 2.10E-10
Adjusted R-squared 0544492 S.D. dependentvar 6.51E-08
E{;Tjsu‘:f; cavared E lgggg ‘S‘ena”ﬂs:z:gg:mf' jgsgag SE ofregression 4.4BE-08  Akaike info criterion 3100026
SE ofregressian 430608 Akaike info crterion 3108139 Sum squared resid 825E-12 Schwarz ciiterion 3099008
Sum squared resid 7BSE12  Schwarz criterion 3105697 Logikelihood 6440273 Hannan-Quinn criter -31.00279
Lag likelinood 6449434 Hannan-Quinn criter. 3107275 F-statistic 4521901  Durbin-Watson stat 1.994023
Durbin-Watson stat 2015308 Prob(F-statistic) 0.000000

(a) Correlogram

Figure 64: Switzerland: the

(b) ADF test

(c) ADF test for 1st diff
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deviation of the generalized risk factor stationary test



APPENDIX K: STATIONARY TEST: TURKEY

Sample: 7/20/1998 1111312012
Included observations: 3737

Null Hypothesis: INTEREST has a unit root

Null Hypothesis: DINTEREST) has a unit root

131

Autocorrelaion  Partial Correlation AC  PAC Ot Proo  Exogenous: Mane Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=29) Lag Length: 1 (Automatic - based on SIC, maxag=29)
[ || 1 00998 0998 37286 0.000
[ ] 2 0997 0024 74474 0.000 - — "
i ] 3 0995 0020 11156 0.000 tStatistic  Prob tStatistic  Prob,
[ i 4 00994 -0010 14853 0.000
[ [ 5 0993 0065 18542 0000  Augmented Dickey-Fuller test statistic -1.554664  0.1129 Dickey-Fuller test statistic -42.45379  0.0000
i | 6 0991 -0038 22221 0.000  Testcritical values: 1% level 81 Test crifical values: 1% level -3431915
[ | 7 0990 0014 25890. 0.000 5% level -1.040900 5% level 2862117
[ 1 8 0088 -0021 29549 0.000 R 10% level -2.567121
! 1 9 0.987 0.012 3397. 0.000 10% level 1616643
[ | 10 0985 0.044 36836. 0.000 “WacKi i
! : 11 0084 0028 a0ase 0000  *MacKinnon (1996) one-sided pvalues WacKinnon (1996) ene-sided p-values,
! 1 12 0982 -0.037 44085, 0.000
[ | 13 0981 -0.010 47692 0.000 A 0 Dickey-Fuler Test Equat
[ | 14 0979 0039 51290. 0.000 y Augmented Dickey-Fuller Test Equation
I 1 15 0977 0030 seg77 oooo  womented Dickey-Fuller Test Equation Dependent Variable: DNTEREST,2)
i X 16 0976 -0.013 58453 0.000 Dependent Variable: DINTEREST) .
Method: Least Squares
| b 17 074 0001 2018 ogop  Method: Least Squares Do Do e 35
[ ' 18 0.973 -0.026 65572 0.000 Date: 031014 Time: 13:58 Sample (adjusted). 7231998 11413/2012
| ' 190071 -0005 59114, 0000 Sample (adjusted): 7123/1998 11/13/2012 Included observations: 3734 ater adjustments
L ' 20 0969 0012 72644 0000  |nejyded observations: 3734 after adjustments
[ [ 21 00967 0048 76163 0.000
! | 22 0966 0.033 79673. 0.000 Variable Coeficient  Std.Error  t-Statistic  Prob
i i 23 0984 0012 83172 0000 Variable Coefficient ~ Std. Error  t-Statistic Prob
| ! 24 0983 0035 86661 0.000 D(NTERESTi-1)) -1.002033 0.023624  -42.45379 0.0000
| o 25 0981 -0.009 90138 0.000 INTEREST(-1) -0.000796  0.000512 1554884 0.1201 D(NTEREST(-1,2) ~ -0.038379  0.016349 -2.347450  0.0190
! ) 23 gggg ESS; g?sgi gggg D(INTEREST(-1)) -0.041020  0.016353 2508374  0.0122 c L0.014463 0020208 0715723 04742
| i 28 0056 0.009 100494 0.000 D(NTEREST(-2}) 0.038652 0.016344 2364871 0.0181
¥ | 29 0954 -0.010 103921 0.000 R-squared 0522237 Mean dependentvar 0.000268
[ 1 30 0.952 0.034 107336 0.000 R-squared 0003828 Mean dependentvar -0.014395 Adjusted R-squared 0521981 S.D. dependentvar 1.785791
[ 1 31 0.950 -0.012 110740 0.000 Adjusted R-squared 0.003294 S.D. dependentvar 1.236400 SE. ofregression 1.234677 Akaike info criterion 3.260299
' i 32 0948 -0.013 114131 0.000 S.E ofregression 1234362 Akaike info criterion 3.259788 Sum squared resid 5687.636 Schwarz criterion 3.265300
! 1 e o e 0% sum squared resid 5684734 Schwarz criterion 3264790 Log likelihood -§083.977 Hannan-Quinn criter 3262078
| 1 S boas 0008 1oamer 000s  Loglikeliood -6083.025 Hannan-Quinn criter. 3.261567 Fstatistic 2039156  Durbin-Watson stat 2001038
[ [ 36 0941 0037 127583 0.000 Durbin-Watson stat 2.001058 Prob(F-statistic) 0.000000
(a) Correlogram (b) ADF test (c) ADF test for 1st diff
Sample: 7/20/1998 11/13/2012
Ineluded observations: 3737 Null Hyp - SPOT has a unit root Null Hypothesis: D(SPOT) has a unit root
Autocorrelation  Partial Correlation AC PAC Q-Stat Prob Exogenous: None Exogenous: Constant
Lag Length: 0 {Autamatic - based on SIC, maxlag=29) Lag Length: 0 (Automnatic - based on SIC, maxag=29)
[ || 1 0998 0898 37276 0.000
[ [ 2 0997 0001 74438 0000 2 .
| | 3 0995 0008 11149 0.000 +Statistic Prob.” +Statistic Prob
[ [ 4 00994 0018 14844 0000
| | 5 0002 0.005 18527 0.000 Dickey-Fuller test statistic 0047080 0.9092 Dickey-Fuller test statistic -61.15283 _ 0.0001
! " 6 0.990 -0.001 22201. 0.000 Test crifical values. 1% level 2.565581 Test crifical values: 1% level -3431915
| | 7 0989 0011 25863 0000 o : - 5% level 2862117
[ I 8 0987 0002 29516 0.000 5% level -1.940909 10% level 2567120
[ [ 9 0986 -0006 33156 0.000 10% level -1.616643
) I 1 0505 o0 doanr oo = *MacKinnon (1996) one-sided p-values
| 1 12 0081 0008 44021, 0.000 MacKinnen (1996) ene-sided p-values.
[ i 13 0979 -0013 47621. 0.000
i 1 14 0.078 -0009 51210. 0000 Augmented Dickey-Fuller Test Equation
! ! 15 0.076 -0.019 54787. 0000  aygmented Dickey-Fuller Test Equation Dependent Variable: D(SPOT,2)
16 0.974 -0.009 58353, 0.000
| | 17 0973 0000 51907, 0.000 Dependent Variable: D(SPOT) Method Leaslqu_Jares
[ [] 18 0.971 -0.001 65449. 0.000 Method: Least Squares Date: 03/10/14 Time: 14:07
| I 19 0.969 -0003 68980. 0000  Date: 0310/14 Time: 14:08 Sample (adjusted): 7/22/1998 11/13/2012
| I\ 20 0963 -0.002 72499 0.000 Included ob: N 3735 after adjustment:
| 1 21 0,066 0007 76007, 0.000 Sample (adjusted): 7/2111998114‘13{2012 ncluded obsenvations: after adjustments
[ | 22 0084 -0008 79502 0.000 Included abservations: 3736 after adjustments
| ) 3 0962 0006 82087 0000 Variable Coefficient  Std. Emor  t-Stafistic  Prob
| ] 24 0951 0014 86460, 0.000 8
| ] 25 0.959 0011 89922, 0.000 Vaniable Coefficient St Error_ tStatstic  Prob D(SPOT-1) 1000913 0016367 6115283  0.0000
i i 26 0.957 -D.000 93372 0000
i | 27 09% 0005 96811 0000 SPOT(-1) 0000170 0000180  0.847080  0.3437 C 0000412 0.000245 1883075 0.0924
[ i 28 0954 -0.019 100238 0.000
R-squared 0500445  Mean dependentvar 1.61E-06
29 0952 -0.017 103652 0.000
1 1 30 09% 0009 10705 oo oouared -0.000518  Mean dependent var 0000412 agustedR-squared 0500312 S.D. dependentvar 0.021170
| | 31 0048 0001 110447 o000 A~diusted R-squared -0.000518 S.D. dependentvar 0.014861 S.E. of regression 0.014965 Akaike info criterion -5 565667
[ [ 32 0.947 0010 113826 0.000 SE. of regression 0.014965 Akaike info criterion -5.565952 Sum squared resid 0.836012 Schwarz criterion 5562334
| 1 33 0.945 -0.016 117192 0.000 Sum squared resid 0.836446 Schwarz criterion -5.564286 Log likelihood 1039588 Hannan-Quinn criter -5.564482
! ! gg 3233 g:s; lggggg gggg Lag likelihoad 1039520 Hannan-Quinn criter -5.565359 F-statistic 3730.668  Durbin-Watson stat 1.999995
[ ] 36 0939 0.004 127221 0.000 Durbin-Watson stat 2001080 Prob(F-statistic) 0.000000

(a) Correlogram

Figure 66: Turkey:

(b) ADF test

exchange spot rate stationary test

(c) ADF test for 1st diff



Sample: 7211998 111312012
Included observations: 3736

Null Hypothesis: X has a unit root
Exogenous: None

Mull Hypothesis: D(X) has a unit roct

132

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob Exogenous: Constant
Lag Length: 2 {Automatic - based on SIC, maxlag=29) Lag Length: 1 (Autamatic - based on SIC, maxlag=29)

| f===a| 1 0998 0998 37269 0000
i ] 2 0997 0038 74435 0.000 tStatistc  Prob.” +Statistic  Prob*
i ] 30995 -0.032 11149, 0.000
) b 4 Dae DI1E pisd. 0000 Augmented Dicksy-Fuller test statistic 1553220 01132 Augmented Dickey-Fuller test statistic 4248493 0.0000
| ] 6 0991 0.033 22205 0000  Testcriticalvalues 1% level ~2.565582 Testcritical values 1% level 3431916
| I 7 0989 -0.001 25670. 0.000 5% level -1.940909 5% level 2862117
| 1 & 0088 -0.008 20524 0.000 10% level 1.616643 10% level 2567121
[ i 9 0986 -0010 33168. 0.000
! 1 1? gggg gsg; 3322; 3333 “MacKinnen (1996) one-sided pvalues *MacKinnen (1996) one-sided p-values.
[ i 12 00982 -0018 44040. 0.000
| 1 13 0980 -0.017 47641, 0.000
1 ] 14 0978 0017 §1232. 0.000  Augmented Dickey-Fuller Test Equation gugmeg!e?‘?lckiy"—FuDH(s;;;sslEquatmn
| | 15 0977 0010 54813, 0.000 ependent Variable: D(X,
[ 1 16 0075 -0020 58382. 0.000 ﬁef'henddiﬂtvjnsame D)y Method: Least Squares
! ' 17 0973 0019 61941 0000 [ENON SEAE Squares Date: 0311814 Time: 10:46
| ] 18 0972 0021 se4s7. oooo  Date: 0311814 Time: 10:45 Gample (adjusted) 7241898 11432012
| ] 19 0970 -0028 69020 0.000  Sample (adjusted) 7/24/1998 11113/2012 ‘a""ﬁedtab'””t> 47393 afer adetinents
| [ 20 0968 0.075 72543. 0.000 Included obsemvations: 3733 after adjustments ncluded obsenations after adjusiments
i " 21 0967 -0.007 76055. 0000
! ) e O Haoee Shoe Variable Coefiicient ~ Std Emor  tStaisic  Prob Variaote Coeficiemt  Std Emor  tStatiste  Prob
| e} 24 0961 -0.114 86525. 0.000 - - B
! [0 o e o P Cowess oo e oims Duc) - mstos 00z 4zdeds 00000
1 l 26 0958 0.031 93442 0.000 DX(-1)) -0.041486 0016357 -2536215  0.0112 c ESE-07  240E07 0643113 0.5202
! ' 27 0956 -0.012 96881. 0.000 DX(-2)) 0037942 0016356 2319325  0.0204
i i 28 0954 -0.005 100307 0.000
[ L 29 0952 0015 103721 0000 R-squared 0.522405 Mean dependentvar 271E-11
| I 30 0950 0019 107122 0oog ~ R-squared 0003837 Wean dependentvar -1.54E-07 Adjusted R-squared 0522149 S.D. dependentvar 2 12E-05
[ q 31 0948 -0.010 110512 0.000 Adjusted R-squared 0.003303 S.D.dependentvar 1.47E-05 S.E ofregression 147E-05 Akaike info criterion -10.41818
i ' 32 0946 -0020 113888 0.000 S.E. of regression 1.47E-05 Akaike info criterion -19.41871 Sum squared resid 8.05E-07 Schwarz criterion -19.41317
! ! ﬁ gg:g 32521;;;3: gggs Sum squared resid 8.04E-07 Schwarz criterion -19.41371 Log likelihoad 36247.03  Hannan-Quinn criter. -18.41640
! i 35 0941 0002 123047 oooo 09 likelihood 3624803 Hannan-Quinn criter. -19.41693 F-statistic 2039.979 Durbin-Walsen stat 1.999808
| | 36 0939 0035 127276 0ogo  Durbin-Watson stat 1.999836 ProbiF-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 67: Turkey: log interest rate difference stationary test

Figure 68:

Sample: 7/21/1998 111312012
Included observations: 3736

Mull Hypothesis: Y has a unit root

Exogenous: None

Autocomelation  Partial Gorrelation AC  PAC O-Stat Prob Lag Length 0 (Automatic - based on SIC, maxl2g=20)
[ [ 1 0042 0042 65886 0.010
] ] 2 -0.036 0.038 11590 0.003 +Statistic Prob.*
1 ] 3 -0.035 0.033 16.499 0.001 _
I ] 4-0.013 0017 17.104 0.002 N .
[ [ 5 0008 0007 17372 0004  Augmented Dickey-Fuller test statistic -58.46715 0.0001
' ! S—ssg} —Esg; ? ggg SEES Test critical values: 1% level -2.565581
I ] r r
0 I 8 0.000 0.003 31885 0.000 5% level ~1940908
| i 9 0003 -0003 31810 0.000 10% level 1616643
0 ] 10 -0.005 -0.010 32.012 0.000
| ! 110044 0044 30431 0000 *pacKinnon (1996) one-sided p-values
i | 12 0040 0.036 45.085 0000
i | 13 0036 0.033 49.930 0000
i | 14 0071 0072 68595 0000
1 | 12 gggg gggg ;g;gg gggg Augmented Dickey-Fuller Test Equation
I | E X 1 X i
It | 17 0.001 0009 73805 oogo ~ DependentVariable: D(¥)
1 | 18 0.010 -0.000 75001 0ooo  Method: Least Squares
) | 19 0010 0017 75415 0000  Date: 03/1814 Time: 10:52
! ! 20 0004 0.008 75471 0000 Sgmple (adjusted). 712211998 111312012
\ s 22 0018 -0.016 76.764 0.000 Included observations: 3735 after adjustments
i ] 23 -0.038 -0.039 82.152 0.000
I [ 24 0029 0027 85319 0000 Variable Coeflicient Std. Error t-Statistic Prob
| ] 25 -0.011 -0.027 85816 0.000
| ] 26 0.016 0.008 86.791 0.000
| | 27 0076 0.070 10850 0.000 Y(-1) -0.955887 0.016349  -58.45715 0.0000
n | 28 0.087 0.077 13684 0000
! ! gg ggag Eggf E;;g Eggg R-squared 0477938 Mean dependent var -3.06E-07
A ) 31 0028 0018 14002 gopg  Adiusted R-squared 0.4779328 2.D. dependentvar 0.007016
I | 32 0046 0.048 14905 0.000 SE ofregression 0005069  Akaike info criterion -7.731083
! ! 33 -0.024 -0027 151.19 0.000 Sum squared resid 0.095944 Schwarz criterion -7.729416
! ! T oY 1mbe 0200 Loglikelinood 14438.80  Hannan-Quinn criter 7730490
! X 36 -0.041 -0.042 16051 0.000 Durbin-Watson stat 1.996781

(a) Correlogram

Turkey: log exchange

(b) ADF test

spot rate difference stationary test



Sample: 712111998 11/13/2012
Included observations: 3736

Mull Hypothesis: RF has a unit root

Exogenous: None

133

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob i
Lag Length: 0 (Automatic - based on SIC, maxlag=29)
[ [ 1 0040 0.040 58820 0015
1 " 2 -0.039 -0.041 11580 0.003 x
i 1 3 -0.039 -0.036 17292 0.001 Statistic Prob
i 1 4 -0.015 -0.014 18181 0001
i i 5 0.006 0.004 18.307 0.003 Augmented Dickey-Fuller test statistic -58.70194 0.0001
! ' 5 E Eg; E Eg; gis:g EEES Test criical values: 1% level -2.565581
[ ! 8 -0.003 -0.001 34770 0.000 5% level -1.940909
[ " 9 0001 -0.006 34771 0.000 10% level -1.618643
W 1 10 -0.008 -0.014 35013 0.000
| | 11 0041 0.040 41242 0000  + i _gj .
| | 12 0047 0033 ssaie 0000 MacKinnon (1996) one-sided p-values.
| | 13 0.034 0030 50685 0.000
| | 14 0.068 0.069 68251 0.000
:‘ :. 1: Egg; Eggg ;gggg EEEE Augmented Dickey-Fuller Test Equation
W ! 17 0004 0007 72822 oo  DERendentVariable: DIRF)
1 1 18 -0.022 0.011 74580 0000  Method: Least Squares
[ | 19 0008 0015 74830 0000  Date 03/20H4 Time: 15:59
W ] 20 0.001 0.006 74834 0.000 i
I | 21 0003 0013 74870 0000 Sample [aglusteq) 712211998 111312012
| " 22 0021 -0.019 76488 oppo  Included of ons: 3735 after adjustment
i 1 23 -0.041 -0.042 82831 0.000
! 24 0026 0025 85391 0.000 Variable Coefficient  Std. Error +Statistic Prob.
| 1 25 -0.015 -0.030 86.203 0.000
| I 26 0.013 0.005 86829 0.000
| | 27 0073 0,067 10679 0000 RF(-1) 0959887 0016352 -5870194 00000
n | 28 0.084 0.074 133.08 0.000
i I8 §§ EEE Eggg Eiig EEEE R-squared 0.470932  Wean dependent var 4 B4E-07
A X 31 0031 0021 13787 pogo  Adjusted R-squared 0479938 S0 dependentvar 0.007016
L | 32 0.043 0046 14488 0000  S.E. ofregression 0.005059  Akaike info criterion -7.734915
' " 33 -0.028 -0.030 14773 0000  Sym squared resid 0.095577 Schwarz criterion -7.733249
. b 34 -0.030 -0.012 15120 0000 | 44 jkelihood 1444595 Hannan-Quinn criter 7.734323
T ook et 1%y 5000 Durbin-Watsan stat 1996754

| ] 36 -0.045 -0.045 159.37 0.000 v -

(a) Correlogram (b) ADF test

Figure 69: Turkey: the generalized risk factor stationary test

Sample: 7/21/1998 1111312012
Included observations: 3736

Autocorrelation  Partial Correlation AC  PAC OQ-tat Prob
[ ] |E==—3| 1 0983 0983 36147 0.000
= | 2 0971 0127 71403 0.000
= = 3 0972 0418 10675. 0.000
[ — =1 4 0074 0188 14223 0.000
= 1 5 0967 -0.085 17721. 0.000
[ — 1 6 0959 -0.020 21165. 0.000
= 1 7 0955 -0.035 24583. 0.000
[ — o 8 0950 -0.107 27966. 0.000
| m— ' 9 0043 -0.034 31201. 0.000
[ —] " 40 0.938 -0.006 34599. 0.000
| ] a 41 0837 0.147 37892 0.000
= " 12 0933 0.006 41157. 0.000
[ — 2} 13 08929 0.105 44393. 0.000
= 1 14 0924 -0.033 47596. 0.000
= 1 15 0919 -0.059 50768. 0.000
| —] [ 16 0916 0.021 53020. 0.000
[ E— [ 47 0815 0.032 57061. 0.000
| ] =] 18 0.815 0131 60203. 0.000
= | 19 0912 0.049 63330. 0.000
[ — 1 20 0908 -0.028 66426. 0.000
= [ 21 0906 0072 69515. 0.000
[ — ] 22 0906 -0.058 72599. 0.000
[ — 1 23 0003 -0.011 75660. 0.000
= 1 24 0900 -0.042 78718. 0.000
[ — 1 25 0898 -0.045 81751. 0.000
= [ 26 0895 0.013 84768. 0.000
[ E— 1 27 0891 -0.070 87755. 0.000
== 1 28 0.385 -0.036 90706. 0.000
[ E—] 1 29 0881 -0.057 93628. 0.000
= 1 30 0.877 -0.032 96520. 0.000
= [l 31 0873 0002 99398. 0.000
== 1 32 0.867 -0.018 102233 0.000
== [ 33 0862 0.013 105033 0.000
== 1 34 0856 -0.021 107798 0.000
| — [ 35 0852 0.014 110534 0.000
== 1] 36 0.847 0.006 113242 0.000

Null Hypethesis: MEANRF has a unit root
Exogenous: None
Lag Length: 5 (Automatic - based on SIC, maxlag=15)

Null Hypothesis: DMEANRF) has a unit raot
Exogenous: Constant
Lag Length: 10 (Automatic- based on SIC, maxiag=10)

tstatisic  Prob
t-Statistic Fron*
Augmented Dickey-Fuller test statistic 2425399 0.0000
Testcritical values 19% level 3431020
Augmented Dickey-Fuller test statistic -2.010463 0.0426 5% level 2862118
Test critical values: 1% level -2.565582 10% level 2567122
5% level -1.940909
10% level -1.616642 *MacKinnon (1996) one-sided p-values.
WackKinnon (1996) one-sided p-valuss Augmented Dickey-Fuller Test Equation
Dependent Variable: DMEANRF 2)
Method: Least Squares
Augmented Dickey-Fuller Test Equation Dale: 03/20/14 Time: 16:01
Dependent Variable: D(MEANRF) Sample (adjusted) 8/06/1998 11122012
Method: Least Squares Included observations: 3724 after adjustments
Date: 03/2014 Time: 16:01
Variabl Coefficient  Std. E t-Statist Prob.
Sample (adjusted): 712811998 11/13/2012 s oo e
Included abservations: 3730 after adjustments D(MEANRF(-1)) -1150117  0.047420 -2425399  0.0000
DMEANRF(-1)2) 0191934 0043955 4366627  0.0000
Variable Coefficient  Std Emor  tStatistic  Prob DMEANRF(-2),2) 0098781 0041378 2387317 00170
DIMEANRF(-3)2) 0083437 0039927 2089731  0.0367
DIMEANRF(-4)2) 0067301 0036137  1.862355  0.0626
MEANRF(-1) 0002925 0001455 -2.010483 00445 DMEANRF(-5)2) 0370063 0032678 1132467  0.0000
D(MEANRF(-1}) 0040277  0.016000 2517381  0.0119 DMEANRF(-6)2) 0209897 0030193 6951822  0.0000
D(MEANRF(-2)) -0.407100 0.015009  -27.12412 0.0000 DIMEANRF(-7),2) 0198017  0.026578  7.450450  0.0000
D(MEANRF(-3)) -0.148521 0.014611  -10.16478 0.0000 D(MEANRF(-8),2) 0118239 0020018 5906681  0.0000
D(MEANRF(-4}) 0156331 0013471 1160522  0.0000 D?:"V'EEALNF{RFF((;%?;) 0033029 0014302 2330204 0.0190
D{MEANRF(-5)) -0.069903 0013305  -5.254019 0.0000 c 125607 145E-07 0857348 03013
R-squared 0.286608  Mean dependent var 8.47E-09 R-squared 0701348  Mean dependentvar 101E-07
Adjusted R-squared 0285650 S.D. dependentvar 1.66E-05 Adjusted R-squared 0700463 S.D. dependentvar 1.62E-05
S.E. of regression 1.41E-05 Akaike info criterion -19.50374 SE. of regression 8.87E-06  Akalke info criterion -20.42476
Sum squared resid 7.37E-07  Schwarz criterion -19.49373 Sum squared resid 2026-07  Schwarz iiterion 2040471
Log likelinoed 38042.91  Hannan-Quinn criter. -20.41783
Log likelihood 36380.47  Hannan-Cuinn criter. -19.50018 F-statistic 7924720 Durbin-Watson stat 1829569
Durbin-Watson stat 2.057039 Prob(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 70: Turkey: the mean of the generalized risk factor stationary test



Sample: 7/21/1938 1111312012
Included observations: 3736

134

Null Hypothesis: D(DEVRF) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=29)

Autocorrelaion  Partial Cormelation AC  PAC Q-Stat Prob Null Hypothesis: DEVRF has a unit reot
:None
L == 1 099 0992 37293 0000 | ag|ength: 1 (Automatic- based on SIC, maxlag=29)
! ] 2 0997 -0.040 7449.2 0.000
| ] 3 099 -0.019 11150 0.000 " .
| i 4 0.994 0.006 14850, 0.000 Hotafistic  Prob
! i 5 0993 0.007 18550 0.000
[ 1 6 0991 0015 22231 0.000 Augmented Dickey-Fuller test statistic -0.321830 0.5698
L [l ; gggg gg?? ggg:;‘ gggg Test criical values 1% level -2.565581
! ] r
| | 9 0987 0014 33212 0.000 5% level “1as0one
| 1 10 0985 -0.019 38852 0.000 10% level -1.616543
| | 110984 -0.023 40481 0.000
[ Il 12 0982 0004 44100. 0000 *MacKinnon (1996} ene-sided p-values.
I\ ] 13 0.981 -0.009 47708, 0.000
| | 140979 0022 51306 0.000
! 1 15 0,078 0015 54393 0.000
| M 16 0.976 -0.006 58470, 0.000 Augmented ch_Key-FuHerTeslEqualmn
[ i 17 0974 0002 62035 0.000 Dependent Variable: D(DEVRF)
| [ 18 00973 -0.007 65590, 0.000 Method: Least Squares
| ] 19 0.971-0009 69134 0000  Date 03/20/14 Time: 16:02
! ! 2 Soes bony raner Dote  Sample (adusted) 7/23(1998 111312012
) i 22 0966 -0.006 79700, 0.000 Included observations: 3734 after adjustments
I\ i 23 0.965 -0.004 83200. 0.000
[ [l 24 0963 -0003 86683 0.000 Variable Coefficient Std. Error t-Statistic Prob.
! i 25 0,961 -0.001 90166, 0.000
: :: gs s:gg 'ESE; g?sg; ssgg DEVRF(-1) -9.23E-05 0000287  -0.321830 07476
| | 28 0,958 0.017 100530 0,000 D(DEVRF(-1)) 0.069365 0.016331 4247440 0.0000
! [i} 20 0.954 -0.084 103950 0.000
I [ 30 0.952 0.010 107377 0.000 R-squared 0.004696 Mean dependent var 6.83E-09
L [ 31 0.950 0.002 110781 0.000 Adjusted R-squared 0.004429 S.D. dependentvar 5.90E-07
[ 0 32 0.948 -0.004 114172 0.000 S.E. of regression 5.88E-07 Akaike info criterion -25.85349
! ' 33 0946 -0.011 17550 0.000 g gquared resid 1.29E-09  Schwarz criterion -25.85015
34 0.944 0000 120914 0.000
| X 35 0,042 -0.000 124265 0.000 Log likelihood 48270.46  Hannan-Quinn criter, -25.85230
| 0 36 0.940 -0.001 127602 0.000 Durbin-Watson stat 2.004435

I-Statistic Prob*
Augmented Dickey-Fuller test statistic -57.00120 0.0001
Test critical values 1% level -3.431915
5% level -2.862117
10% level -2567121
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DDEVRF,2)
Method: Least Squares
Date: 03/20/14 Time: 16:03
Sample (adjusted): 7/23/1998 11/113i2012
Included observations: 3734 afler adjusiments
Variable Coeflicient Std. Error t-Statistic Prob.
D(DEVRFI-1)) -0.930830 0016330 -57.00120 0.0000
[ 6.36E-09 9.63E-09 0.660495 05090
R-squared 0465417 Mean dependent var -2.84E-11
Adjusted R-squared 0.465273  5.D. dependent var 8.05E-07
SE ofregression 5.88E-07 Akaike info criterion -2585358
Sum squared resid 1.20E-09 Schwarz criterion -25.85024
Log likelihood 4827063 Hannan-Quinn criter. -25.85239
F-statistic 3249136  Durbin-Watson stat 2.004396
Prob(F-statistic) 0.000000

(a) Correlogram

Figure 71: Turkey:

the deviation of the

(b) ADF test

(c) ADF test for 1st diff

generalized risk factor stationary test



Sample: 11/26/1996 1

APPENDIX L: STATIONARY TEST: UNITED KINGDOM

1132012

Included observations: 4166

Null Hypothesis: INTEREST has a unit root
Exogenous: None

Lag Length: 12 (Automatic - based on SIC, maxlag=30)

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob
tStalisic  Prop.*
[ j===0| 1 0995 0995 41302 0.000
I = 2 0993 0298 82459 0000 Augmented Dickey-Fuller test statistic -1662878 00911
! =] 3 0993 0232 12357. 0.000 Test critical values: 1% level 2566619
[ = 4 0994 0370 16478. 0.000 fﬂ”ﬂ:‘fvml 1;‘2233
[ [ 5 0993 0.076 20505 0.000 evel -
[ 6 0991 -0.126 24696, 0.000 <
| 7 0001 0435 28707 0,000  MacKinnon (1996) one-sided pvalues
[ ] 8 0990 -0.077 32803. 0.000
! B | E D0 D06 IS 0000 gy Pt TestEaton
Dependent Variable: DINTEREST)
[ 1 110988 0041 45145, 0.000  pet VR 0 e
[ 1 12 0987 -0.044 49219 0000  poe0370A4 Time. 1415
L L 13 0986 0050 53286. 0000  gample (adjusted) 12131996 11/13/2012
L I 14 0985 -0.046 57347. 0.000 Included obsenations: 4153 after adjustments
[ 1 15 0985 -0.017 61402 0.000
[ ) 16 0984 0022 65451 0.000 Variable Coeficient  Std Emor  t-Statistic  Frob
[ 1 17 0983 -0.024 69494, 0.000
[ 1 18 0.982 -0.030 73530. 0.000 INTEREST(-1) -0.000324 0000195 -1662878 00964
[ | 19 0981 0.032 77560. 0.000 DUNTEREST(-1))  -0.236873 0015427 -1535421  0.0000
[ 1 20 0.980 -0.026 $1584. 0.000 DUNTEREST(:2)) ~ -0.055084 0015860 -3471924  0.0005
| h 21 0979 -0.013 35601, 0.000 DUNTEREST(-3) 0053252 0015880 3353325 00008
! " 22 0978 0.008 29811 0.000 DUNTEREST(-4)) 0025193 0015888 1587617  0.1124
! 1 23 0.977 -0.016 93674 0.000 DUNTEREST(5) ~ 0.087602 0015588 5626998  0.0000
| A 24 0976 -0.017 97611 0.000 DUNTEREST(8) 0080988 0011255 7195215  0.0000
! ! 2 0STE D000 0101 D000 emestio)  oostes oooser  ssaEes  oooos
: I: gs gg;: 73 Ea; j‘gggég ESSE D(INTEREST(-9)) -0.002278 0008736  -0.260748 07943
| I 28 0973 0005 113528 0.000 D(NTEREST(-10)) ~ 0.027438 0007785 3524187  0.0004
| b 29 Dars 11005 113450 5000 DONTEREST(-11))  -0.01514d  0.007027 -2154980  0.0312
D(NTEREST(-12)) ~ 0.035508 0006120 5802331  0.0000
[ " 30 0.971-0.005 121445 0.000
| b 31 0970 0.003 125393 0.000  Rsquared 0078744 Mean dependentvar -0.001440
! ' 32 0.989 -0.008 120333 0.000  Agjusted R-squared 0076074 SD. dependentvar 0.060812
| " 33 0968 -0.001 133267 0.000  gE ofregression 0.058453  Akaike info criterion -2.838067
[ " 34 0.967 -0.006 137193 0.000  Sum squared resid 1414528 Schwarz criterion 2813248
[ " 35 0.960 -0.001 141112 0.000  Loglikelinood 5906247 Hannan-Quinncriter.  -2.831055
[ L 36 0965 0.021 145025 0000  Durbin-Watson stat 1999491

Null Hypothesis: DINTEREST) has a unit root
Exogenous: Gonstant
Lag Length: 11 (Automatic - based on SIC, maxlag=30)

tStaistic  Proo.
Augmented Dickey-Fuller test statistic 957560 0.0000
Testcritical values 196 level 3431740
5% level 2862039
10% level 2567079
*MacKinnon (1996) one-sided pvalues
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(NTEREST,2)
Method: Least Squares
Date: 03/1014 Time: 14:16
Sample (adjusted): 1211311996 111312012
Included observations: 4153 after adjustments
Variable Coefficient  Std Error  t-Statistic  Prop
DNTEREST(-1)) ~ -0.99908 0051074 -14.57560  0.0000
DONTEREST(-1)2) ~ -0237406 0048050 -4840783  0.0000
DONTEREST(-2)2) ~ -0292805 0045030 -8502380  0.0000
DONTEREST(-3)2) ~ -0239889 0041800 -5739026 00000
DONTEREST(-4)2) ~ -0215044 0038255 -5621298  0.0000
DONTEREST(-6)2) ~ -0.127805 0034602 -3693625  0.0002
D(NTEREST(-6)2) ~ -0.047187 0030260 -1550403 01190
D(NTEREST(-7)2) ~ -0.076256 0026098 -2921395 00035
DINTEREST(-8)2) ~ -0.044608 0021087 -2114459 00345
DINTEREST(-9)2) ~ -0.047207 0015486 -3048325 00023
DONTEREST(-10)2) ~ -0.020030 0010550 -1898543 00577
DONTEREST(-11)2)  -0.035367 0006121 -5776220  0.0000
c -0.001499 0000909 -1648518  0.0093
R-squared 0624497 Mean dependentvar -2.04E-05
Adjusted R-squared 0623409 SD. dependentvar 0095252
SE. of regression 0058453  Akaike info criterion 2838055
Sum squared resid 1414545  Schwarz criterion 2818236
Log likelihood 5906223 Hannan-Quinn criter 2831044
F-statistic 5737679 Durbin-Watsan stat 1999421
Prob(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 72: United Kingdom: interest rate stationary test

Sample: 1112611996 11/13/2012

Included observations: 4166

135

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prop
Null k is: SPOT has a unit root Null Hypothesis: D(SPOT) has a unit root
[ [==——7| 1 0998 0998 41556 0000  Exogenous:None Exogenous: Constant
1 ' 2 0997 -0030 82081 0000 | ag | ength: O (Automatic - based on SIC, maxiag=30) Lag Length: 0 (Automatic - based on SIC, maxdag=30)
! | 3 0995 0021 12428 0.000
[ i 40993 0008 16546 0.000 N t-Statist Prab.*
| I 5 0992 0001 20851 0.000 tStatistic  Prob, et i
! | 6 0990 0.011 24744 0.000
| | 7 0989 0015 28825 0000  Augmented Dickey-Fuller test statistic 0.316903 05716 Augmented DikeyFuller test stalistic potees oo
! ' 8 0987 -0015 32894 0000  Test crifical values 1% level -2.665517
I I 9 0985 -0.007 36950. 0.000 59 level 1.040900 5% level -2.662038
[ ) 10 0.984 0.009 40993. 0.000 108 level ponsp 10% level -2.567078
! [ 11 0082 0.023 45024. 0.000 eve -
[ [ 12 0.981 0024 49044. 0.000 (1996) one-sided p-values.
i [ 13 0979 0006 53053. 0000  *MacKinnon (1998} one-sided p-values.
| 1 12 0078 -0021 57051. 0.000
! ! 1 Do Dol it Do Augmented Dickey-Fuller Test Equation
| I 17 0.073 0004 68970, 0.000 Augmented Dic_Key—FuHerTeslEqualmn Dependent Variable: D(SPOT,2)
[ " 18 0.971 -0.033 72017, 0.000 Dependent Variable: DISPOT) Method: Least Squares
[ i 19 0959 0001 76852 0.000  Method: Least Squares Date: 03110/14 Time: 14:24
! " 20 0.988 0.006 80773. 0.000 Date: 03/10/14 Time: 14:24 Sample (adjusted): 11/28/1996 11/13/2012
¥ 1 21 0.956 -0014 84581 0000  Gample (adjusted): 11/27/1996 11/13/2012 Included observations: 4164 after adjustments
: : Sg gggg gg%‘g ggi;g Sggg Included observations: 4165 after adjustments [P P Sotot roD
! ! B b 00 samm o900 ariable oefficien mor  tStatistic 10
Variable Coefficient St Eor  t-Statistic  Pran
b ) 2 Doy Dane Tooar o D(SPOT(1) 0970796 0.015493 6265934 00000
! ] 27 0.956 -0025 107865 0.000 SPOTEY) 273505 863505 0316903 07513 c -212E-05 0000145 -0.146836 06833
[ i 28 0955 0027 111692 0.000
| ) 20 0953 0014 115805 0.000 R-squared 0485423 Mean dependent var -1.45E-06
I 1 30 0952 -0012 119307 o0 R-Squared 0.000019  Mean dependent var -2.04E-05 Adjusted R-squared 0485299 SD. dependentvar 0013003
[ | 31 0.950 0.010 123097 0.000 Adjusted R-squared 0.000019  S.D. dependentvar 0.009321 S.E. of regression 0.009329  Akaike info criterion _6.510943
[ " 32 0949 -0.007 126877 0.000 S.E. of regression 0.009331 Akaike info criterion -6.510731 Sum squared resid 0362203  Schwarz criterion -6.507901
! ! 33 0.947 -0.014 130845 0.000  gyum squared resid 0.362541 Schwarz criterion -6.509210 Log likelihood 13557.78  Hannan-Quinn criter. -6.509867
! ! 34 0.945 -0.014 134402 0000 | o4 ikglingod 13550.60 Hannan-Quinn criter. -6.510193 F-statistic 3926193 Durbin-Watson stat 1098767
35 0044 -0027 138146 0.000 3

| I 36 0.042 -0.007 141877 0.000 Durbin-Watson stat 1.941479 Prob(F-statistic) 0.000000

(a) Correlogram

(b) ADF test

(c) ADF test for 1st diff

Figure 73: United Kingdom: exchange spot rate stationary test



Sample: 11/27/1996 11/13/2012
Included observations: 4165

Mull Hypothesis: X has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=30)

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prop
[ e—] [==—==1| 1 0967 0967 38974 0000 t-Statistic Prob*
[ = 2 0959 0361 77278 0.000
[ = 3 0957 0278 11547. 0.000 " N

) = 4 0970 0461 15458, 0000 Augmented Dickey-Fuller test statistic -2.906056 0.0036

1 = 5 0968 0216 19373 ooop  Testcriticalvalues: 1% level -2.565518
| e—] [ 6 0958 -0.004 23200. 0000 5% level -1.940900
[ —] n 7 0956 0.087 27015 0.000 10% lavel 1616648
[ —] ] 8 0955 -0.041 30821 0.000
[ —] g 9 0953 -0.102 34613 0.000
| — 1 10 0.050 -0.011 28385, 0.000 *MackKinnon (1996) one-sided p-values.
[ ] 110048 -0.014 42141, 0.000
[ | 12 0947 -0.008 45887. 0.000
[ i 13 0945 0.046 49619, 0.000
— | 14 0843 0031 53334 0000 Augmented ch_Key—lfullerTeslEquallun
= i 15 0842 0039 57042 0ppo  DependentVariable: DX)
[ — [ 16 0939 0022 60734, 0.000 Method: Least Squares
[— | 17 0938 0004 64411 0.000  Date: 031814 Time: 10:57
[— 1 18 0935 -0.011 68072 0.000 8 .
 — 1 19 093¢ 0001 74726 0000 Sample [adjustsd_) 12;02;’199511/1312012
| — I 20 0933 0.003 75371 0.000 Included observations: 4162 after adjustments
[— | 21 0931 0013 79004. 0.000
[ L 22 0929 0005 82621. 0.000 Variable Coefficient Std. Error t-Statistic Prob
[— I 23 0928 0007 86226. 0.000
[ — ] 24 0927 0018 89825. 0.000
| — | 25 0925 0012 92415, 0000 X(-1) -0.006710 0.002309  -2.906056 0.0037
[ —] | 26 0925 0038 97002 0.000 DEK-10) -0.407649 0014815 -27.33237  0.0000
== | 27 0024 0.050 100585 0.000 DX(-2)) 0242419 0013906 -17.43299  0.0000
[ i 28 0924 0.044 104164 0.000
= ] 3 San Dhas e 00e0 Resquared 0172435 Weandependsntvar  -8.18E-10
| — | 31 0921 -0.000 114871 0.000 Adjusted R-squared 0172037 S.D dependentvar 2 97E-06
| —] [ 32 0921 0.002 118430 0.000 S.E. of regression 2.71E-06  Akaike info criterion -22.80190
::I:' I gi Eg;g :g Egi Eggis EEEE Sum squared resid 3.04E-08  Schwarz criterion -2279734
| — b 35 0919 0.003 129082 0000 Log likelihood 4745376 Hannan-Quinn criter -22 30029
= [ 36 0919 0034 132641 0000 Durbin-Watson stat 2.080985

(a) Correlogram

Figure 74: United Kingdom:

Sample: 11127/1996 11/13/2012
Included observations: 4165

(b) ADF test

MNull Hypothesis: Y has a unitroot
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=30)

log interest rate difference stationary test

Autocorrelation  Partial Comelation AC  PAC Q-Stat Prop
| i 1 0032 0.032 43220 0.038 t-Statistic Prob.®
] 1 2 -0.022 -0.023 63539 0.042
] l 3-0.014 -0.012 7.1158 0.068
il [ 4 -0002 -0.002 71387 0120  Augmented Dickey-Fullertest statistic -62.47868 0.0001
1 | 5-0.014 -0.014 7.9377 0160  Test critical values, 1% level -2.565517
| ) 6 0.017 0.017 91049 0.168
| ) 7 0017 0.015 10.308 0.172 5% level -1.940900
" 1 g 0002 0.002 10.331 0.243 10% level -1.616648
] [ 9 -0.011 -0.010 10.807 0.289
] I 10 -0.031 -0.030 14.804 0139 = - -
) A 1 0030 0028 18593 008 MacKinnon (1996) one-sided p-values
1 1 12 -0.009 -0.008 18.904 0.091
| ) 13 0026 0.024 21725 0.060
] ) 14 0020 0.017 23.356 0.055 -
| J 15 0024 0023 25770 0081 Augmented D\c_key Fuller Test Equation
I | 15 0000 0001 25771 0057 DependentVariable: D(Y)
[ [ 17 0033 0037 30437 0.023 Wethod: Least Squares
| 0 18 -0.003 -0.003 30.486 0.033
| i 19 0004 0002 30543 0oas  Late 03/18/14 T@e o
| } 20 0018 0014 31567 ooss  Sample (adjusted): 11/28M996 11132012
i 1 210007 -0.012 31786 0062  Included observations: 4164 after adjustments
] I 22 -0.015 -0.015 32790 0.065
: : 23 iS 330 o Sﬁg 3‘3 S?g Sgig Variable Coefficient Std. Error t-Statistic Prob
] I 25 -0.024 -0.022 39.490 0.033
! ! 26 0020 0.021 41.112 0030 Y1) -0.967793 0.015490  -52.47268 0.0000
1 1 27 -0.023 -0.025 43.388 0.024
] I 28 -0.015 -0.013 44.288 0.026
[ [ 29 0012 0013 44907 0.030 R-zquared 0.483920 Mean dependent var 3T75E-07
! { gg gg:‘g ggig :ggg; ggﬁ Adjusted R-squared 0.483920 S.D. dependentvar 0.003415
| | 32 0023 0018 47.812 0036 S.E. ofregression 0.002454  Akaike info criterion -9.182300
| [ 33 0018 0014 49220 0.034 Sum squared resid 0.025061 Schwarz criterion -9.180779
! ! 3;‘ sggé gsag gi;gg Ss;g Log likelihood 1911855  Hannan-Quinn criter. -9.181762
A | 36 -0.074 -0.010 55135 0022 Durbin-Watson stat 1.998557

(a) Correlogram

Figure 75: United Kingdom: log exchange spot rate difference stationary test

(b) ADF test
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Sample: 11/27/1996 1171312012
Included obsenvations: 4165

Autocorrelation  Partial Correlation

AC

PAC

Q-stal  Prob

1 0032
2 -0.022
3-0013
4 -0.002
5 -0014
6 0017
7 0017
8 0002
9

17 0033
18 -0.003
19 -0.004
20 0016
21 -0.007
22 0015
23 -0.030
24 0011
25 0024
26 0020
27 -0.023
28 0.015
29 0012
30 -0.008
31 0.010

2 0023
3 0018
4 0.034
5 0.006
6 -0.014

0.032
-0.023
-0.012
-0.002
-0.014

0.017

0.015

0.002
-0.010
-0.030
-0.028
-0.008

0.024

0.017

0.023

0.001

0.037
-0.003
-0.002

0.014
-0.012
0.015
-0.029
-0.009
-0.022

0.021
-0.025
0.013

0.013
-0.012

0.012

0.018

0.014

0.032

0.003
-0.010

43423 0.037
63541 0.042
71068 0.069
71290 0.129
7.9193 0.161
9.0954 0.168
10314 0174
10338 0.242
10.807 0.289
14790 0.140
18.569 0.069
18.876 0.092
21711 0.060
23352 0055
25770 0.041
25770 0.057
30453 0023
30501 0.033
30558 0.045
31589 0.048
31508 0.061
32812 0.065
36,566 0.036
37.091 0.043
30514 0.033
41128 0.030
43.408 0024
44314 0.026
44929 0.030
45225 0.037
45664 0.043
47821 0.036
49225 0.034
54108 0.015
54334 0.020
55135 0.022

Mull Hypothesis: RF has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=30)

t-Statistic Prob.*

-62.47117 0.0001

Augmented Dickey-Fuller test statistic

Test critical values: 1% level
5% level
10% level

-2.568517
-1.940900
-1.616648

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RF)

Method: Least Squares

Date: 03/2014 Time: 16:06

Sample (adjusted): 11/28/1996 11/13/2012

Included observations: 4164 after adjustments
Variable Coefficient Std. Error t-Statistic Prab

RF(-1) -0.987669 0.015490  -62.47117 0.0000
R-squared 0.483860 Mean dependent var -391E-07
Adjusted R-squared 0483860 S.D. dependentvar 0003415
S.E. ofregression 0.002454  Akaike info criterion -9.182260
Sum squared resid 0025062 Schwarz criterion -9.180739
Log likelihood 19118.47 Hannan-Quinn criter. -9.181722
Durbin-Watson stat 1.998563

(a) Correlogram

(b) ADF test

Figure 76: United Kingdom: the generalized risk factor stationary test

Sample: 11271996 111372012
Included observations: 4165

Autocorrelation

Partial Correlation

Q-Stat  Prob

DDBDDMDMDDMDDGDGGGGagaamaamauuu
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10
"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3
32
33
34
35
36

0.770 0770
0587 -0.015
0355 -0228
0.146 -0.130
0138 0364
0134 0047
0165 -0.085
0.158 -0.122
0151 0186
0155 0133
0.165 -0.001
0172 -0.129
0174 0073
0163 0112
0151 0.037
0119 -0.167
0110 0042
0.086 0.085
0.085 0.087
0092 -0.084
0123 0097
0170 0.084
0178 -0.019
0.180 -0.050
0184 0.120
0.182 0.099
0183 -0.044
0209 0012
0.207 0.057
0203 0069
0205 0018
0.205 0.021
0.219 0.056
0232 0057
0251 0048
0258 0.023

24739 0.000
39117 0000
44366 0000
45256 0.000
46049 0000
46795 0000
47929 0000
4897.0 0.000
49919 0000
50927 0000
5207.0 0.000
53301 0.000
54565 0000
55675 0000
5662.3 0.000
57211 0000
57720 0000
58031 0.000
5833.0 0.000
58688 0000
59385 0000
6060.3 0.000
61929 0000
63445 0000
6486.0 0.000
6624.3 0.000
67647 0000
69476 0000
7127.9 0.000
73016 0000
74785 0000
78556 0.000
7856.6 0.000
80825 0000
83469 0000
86276 0.000

Null Hypothesis: MEANRF has a unit root

Exogenous: None

Lag Length: 15 (Automatic - based on SIC, maxlag=15)

tStatistic ~ Prob.~

ugmented Dickey-Fuller fest statistic -9.650355  0.0000
Test oritical values! 1% level 2565519
5% level 1940900
10% level 1616648

*MacKinnon (1396) one-sided p-values.

Augmented Dickey-Fuller Test Equation

Dependent Variable: DIMEANRF)
Method: Least Squares
Date: 03/2014 Time: 16:07

Sample (adjusted): 12/19/1995 11/13/2012
Included observations: 4149 after adjustments

Variable Coefficient  Std. Emor  t+Statistic  Prob.

MEANRF(-1) -0028280 0002930 -9650355  0.0000
D(MEANRF(-1)) -0018699 0014343  -1303181 01926
D(MEANRF(-2)) 0029383 0014209 2067997 00387
D(MEANRF(-3)) -0002916 0014028 -0207853 08354
D(MEANRF(-4)) 0017696 0013796 1282723 01997
D(MEANRF(-5)) -0071711 0013475 5321301  0.0000
D(MEANRF(-6)) 0057172 0013368 4276637  0.0000
D(MEANRF(-7)) 0208543 0012504 1667764  0.0000
D(MEANRF(-8)) -0188677  0.012504 -1510529  0.0000
D(MEANRF(-9)) -0027405 0012168 -2252159 00244

4 0012149 5118133 0.0000
8 0011921  17.80275  0.0000
0 0005250 1265965  0.0000
5 0005124 -13.44591  0.0000

DIMEANRF(-14)) 0017042 0004495 3791321 00002

DIMEANRF(-15)) 0.08245

4 0003991 2065972  0.0000

R-squared 0.28838
Adjusted R-squared 0.28580
SE. of regression 8.05E-0
Sum squared resid 2.68E-0
Log likelihood 42788.6
Durbin-Watson stat 191595

8 Mean dependentvar -130E-08
5 S.D.dependentvar 9.52E-06
6 Akaike info criterion -20.61831
7 Schwarz criterion -20.59390
8 Hannan-Quinn criter. -20.60967
6

(a) Correlogram

(b) ADF test
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Figure 77: United Kingdom: the mean of the generalized risk factor stationary test



Sample: 11/27/1996 1113/2012
Included observations: 4165

Null Hypothesis: DEVRF has a unit root
Exogenous: Non
Lag Length: 15 (Automatic - based on SIC, maxlag=15)

Null Hypothesis: D(DEVRF) has a unit root
Exogenous: Constant
Lag Length: 10 (Automatic - based on SIC, maxlag=10
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Autocarrelation  Partial Correlation AC  PAC QStat Prob tStatisic  Prob \Statisic  Proo-

[ f=—-3| 1 0917 0917 35031 000p Augmented Dickey-Fullertest statisfic 1010470 02810 DickeyFuller test statistic -28.67849  0.0000
Test critical values: 1% level 2565519
| —] a 2 0857 0.401 65622 0.000 vl oine00 Test critical values 1% level ~3.431740
= [ 3 0813 0.090 9317.4 0.000 1% el Brorers 5% level -2.862039
== ] 4 0758 0.067 11711. 0.000 10% level 2567079
== = 5 0749 0.263 14051 0.000  syackinnon (1996) one-sided pvalues:
= | 6 0738 0047 16324 0.000 *MacKinnon (1998) ene-sided p-values
== ] 7 0728 0.080 18539 0.000
== i 8 0725 0033 20732 0000  Augmented Dickey-Fuller Test Equation
= a 9 0723 0120 22016 0.000 DependentVariable: D(DEVRF) Augmented Dickey-Fuller Test Equation
= | 10 0717 0016 25065, 0000  Method Least Squares Dependent Variable: D(DEVRF 2)
| 11 0712 0052 27185 oogp  Date:0320/14 Time: 16:00 lethod: Least Squares
| — | 12 0708 0042 29287 0000  SamPle (adiusted) 121911896 111312012 Date: 03120114 Time: 16:10
= | 13 0708 0083 31267 pogy Includedobsenaions: 4149 afleradusiments Sample (adjusted), 121311995 1113/2012
Included observations: 4153 after adjustments
= ! 14 0703 0031 33436 0000 Variable Coeficient ~ Std Emor  tStatistic  Prob. u
 — | 15 0703 0081 35501 0.000 Variable Coeficient  Std.Emor  tStatistc  Prob
= [ 16 0703 0.047 37570. 0.000 DEVRF(-1} -0.000100  9.91E-05 -1.010470 03123
= | 17 0706 0064 39657. 0.000 DIDEVRF(-1)) 0218640 0015423 1417616 00000
[ — [ 18 0711 0.059 41775. 0.000 DIDEVRF(-2)) 0172538 0015684  11.00114  0.0000 D(DEVRF(-1)) -0.709702 0024747 -28.67849 0.0000
| — | 19 0713 0031 43903 0000 DOEVRF(3) 000283 0015762 2555799 00108 D(DEVRF(-1),2) 0395911  0.023785 -16.64566  0.0000
= | 20 0717 0059 46053, 0.000 D(DEVRF(-4)) 0123260 0014405 -8556352  0.0000 D(DEVRF(-2),2) 0116392 0.023463  -4.960622  0.0000
= 1 2 0T D001 as1ms 0000 DIDEVRFC5)) 0053704 0014242 3777145 0.0002 D(DEVRF(-3),2) -0.063740  0.020757  -3.070848  0.0021
[ —1 I 22 0711 0.052 50303, 0.000 DI(DEVRF(-6)) -0407773 0014245 7565190 0.0000 D(DEVRF(-4).2) -0.109032  0.018616  -5.856771  0.0000
= I 23 0708 -0007 52395 0,000 D(DEVRF(-7)) 0158544 0013841 1145445 00000 D(DEVRF(-5).2) 0125435 0.017691 -7.090271  0.0000
| | 2 0705 D04h seaes 0000 DIDEVRF(8)) 0214930 0013668 1572467  0.0000 D(DEVRF(-6),2) -0.035552  0.014816 -2389633  0.0165
= ! DIDEVRF(-9) 0128155 0013685 9364536  0.0000 D(DEVRF(-7),2) 0011903 0005608 2122370  0.0339
— 25 0699 0007 56508. 0.000 D(DEVRF(-10)) 0005063 0012278 0412402 06801 D(DEVRF(-8),2) 0007554 0.004431 1704865  0.0883
= [ 26 0698 0045 58543, 0.000 D(DEVRF(-11)) 0031548 0011908 2649203 0.0081 D(DEVRF(-9).2) 0026633 0003235  £233811  0.0000
= ] 27 0696 0018 60592 0.000 DEVRF(-12)) ~ -0.011333 0002693 4207614  0.0000 DIDEVRF(-10}.2) 0021097 0001988 1061013 00000
= [ 28 0899 0037 62641 0000 D(DEVRF(-13)) -0004541 0002247 2020388 00434 c 351E10  5T8EA0  -0.606259 05444
| i 29 0694 -0.020 64664. 0.000 D(DEVRF(-14)) -0.020313 0002083  -9749570 0.0000
= [ 30 0691 0.027 66668. 0.000 D(DEVRF(-15)) 0010075 0001318 5542476 00000 R-squared 0637853 Mean dependentvar 2.18E-10
= ! 21 0689 0015 68560 0.000 Adjusted R-squared 0636891  S.D. dependentvar 6.17E-08
= | 32 0685 0022 70836 00p0 hSwuared o 0249307 Meandependentvar  -S94E-10 SE. of regression 372608 Akaike info criterion 3137268
=] ) 33 0686 0.013 72610. 0.000 : it el 3 d resid 573E12 Sch it -31.35438
SE of regression 333E-08  Akaike info criterion 3159184 um squared resi chwarz criterion

= ) 34 0684 0011 74576, 0000 g EIERTN 159E12  Schware aiterion 3156743 Log likelihood 65157.37 Hannan-Quinn criter -31.36621
= | 35 0684 0025 76541 0000 | ggiikelinood 6585327 Hannan-Quinncrter 3158320 F-statistic 663.0535 Durbin-Watson stat 2078916
= | 36 0686 0030 78521. 0.000  Duinwatson stat 1981132 Prob(F-statistic) 0.000000

(a) Correlogram

Figure 78: United Kingdom:

test

(b) ADF test

(c) ADF test for 1st diff

the deviation of the generalized risk factor stationary
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APPENDIX M: OTHER TEST RESULTS TABLES

Table 13: Monthly data sample statistics

PanelA: Monthly Exchange Rate mid price

Country Mean Std Max Min Skew Kurt Obs
Australia 075  0.I7 1.10 0.49 034 209 174
Canada 1.28  0.19 1.60 094 —-0.10 1.83 258
Japan 109.26 15.44 144.66 76.27 —0.36 2.58 258
New Zealand 0.63 0.12 0.88 039 -0.20 1.97 190
Norway 6.87 1.10 9.37 5.08 0.58 2.52 198
Poland 3.43  0.59 4.65 206 -0.10 2.13 172
South Africa 7.35 1.36 11.96 4.82 0.98 4.18 181
Sweden 7.63 1.13 10.85 5.15 0.84 3.71 249
Switzerland 1.31  0.22 1.80 079 —-0.03 240 258
Turkey 1.29 042 1.89 0.27 —-1.17 331 172

United Kingdom 1.67  0.17 2.08 1.41 0.62 254 192

PanelB: Monthly Deposit Rate mid price

Country Mean Std Max Min  Skew Kurt Obs
Australia 513  0.99 8.45 3.03 039 356 174
Canada 3.03 1.62 5.81 0.20 —-0.10 1.86 183
Japan 0.24 0.29 1.50 —-0.13 1.32 4.58 192
New Zealand 561  1.93 9.75 255 —-0.13 1.93 190
Norway 4.19 2.10 8.93 1.34 0.41 1.81 198
Poland 7.82 5.24 19.83 2.54 1.14 276 172
South Africa 10.26 449  24.25 4.90 1.60 530 181
Sweden 3.08 145 6.23 0.28 0.01 259 198
Switzerland 1.19  1.00 3.44 —-0.39 0.62 229 192
Turkey 31.00 25.57  97.00 5.30 1.06 283 172
United Kingdom 413 221 7.56 0.45 —0.56 2.10 192
United States 3.09 224 6.72 0.13 0.00 1.39 194

PanelC: Monthly Future mid price

Country Mean Std Max Min Skew Kurt Obs
Australia 0.7  0.I7 1.09 0.49 033 209 174
Canada 1.27  0.21 1.60 0.94 0.07 1.48 183
Japan 109.00 15.38 144.03 76.24 —0.34 2.57 258
New Zealand 0.63  0.12 0.88 0.39 —-0.20 197 190
Norway 6.88  1.10 9.39 5.10 0.60 2.52 198
Poland 344  0.60 4.70 206 -0.07 211 172
South Africa 7.39  1.38  12.05 4.86 1.00 4.19 181
Sweden 776 116 10.85 5.95 091 3.28 198
Switzerland 1.29  0.25 1.80 0.79 0.11 215 192
Turkey 1.31  0.42 1.90 0.28 —-1.16 3.26 172

United Kingdom 1.67  0.17 2.08 1.41 0.62 255 192
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