Solution to Exercise 10.10
[bookmark: _GoBack]Step 1: Edit the Excel file to include all the observations on a single sheet, remove the N/A dates when the market was closed and check that both series end on December 30, 2016. That should leave 4417 observations.
Step 2: Open the Excel file in EViews (or other software of choice). This solution is based on EViews 9.
Step 3: Select the sample to be evaluated (double-click on Sample to adjust).
Step 4: Double click on selected series then View/Unit Root Test and set up the dialog box
[image: ]
The resulting analysis for the Dollar-Euro series (no differencing) with the Augmented Dickey-Fuller (ADF) test is as shown. Whether or not we include a trend term, the clear conclusion (as expected) is that a unit root exists, because the null hypothesis of a unit root is not rejected.
In the following table we use the ADF and include both intercept and trend. The user is encouraged to explore different tests and degrees of differencing.
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In the following table we use the ADF and include both intercept and trend. The user is encouraged to explore different tests and degrees of differencing.
The results are highly consistent. One difference is required to induce stationarity. 
	End of series
	Currencies
	Differences
	ADF value
	P value
	Decision

	June 13, 2008
	Dollar/Euro
	0
	-2.28
	0.4423
	Unit root

	
	
	1
	-47.94
	0.0000
	No further unit root

	
	Dollar/Pound
	0
	-2.61
	0.2769
	Unit root

	
	
	1
	-47.83
	0.0000
	No further unit root

	June 1, 2016
	Dollar/Euro
	0
	-1.22
	0.9051
	Unit root

	
	
	1
	-64.90
	0.0000
	No further unit root

	
	Dollar/Pound
	0
	-1.68
	0.7588
	Unit root

	
	
	1
	-64.68
	0.0000
	No further unit root

	Dec 31, 2016
	Dollar/Euro
	0
	-1.07
	0.9326
	Unit root

	
	
	1
	-66.08
	0.0000
	No further unit root

	
	Dollar/Pound
	0
	-1.32
	0.8827
	Unit root

	
	
	1
	-65.40
	0.0000
	No further unit root






B. ARIMA models
 Results are reported for the complete series for ARIMA(0,1,1) + constant models. Note that the constant and the MA(1) terms are not significant, implying that the random walk model is adequate. The residuals plots show the changing volatility over time.
DOLLAR-EURO
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DOLLAR-POUND
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The best way to proceed with the analysis for monthly averages is to go the Federal Reserve Economic Data (FRED) website and download the latest monthly data. This activity is left as an exercise.
C. Cointegration?
We use the Johansen cointegration test as implemented in EViews 9. The easiest way to access the test is to use Quick > Group Statistics > Johansen Cointegration Test.  The dialog box is shown here with the default settings. Model 3 is generally recommended and is the one used to generate the output.
[image: ]
As before, we report the results only for the complete series, but the conclusions are unaltered when the shorter series are used.
There is no evidence of cointegration. This is to be expected cointegration would imply that the Euro and the Pound move in concert against the Dollar.



	Sample (adjusted): 6 4417
	
	

	Included observations: 4412 after adjustments
	

	Trend assumption: Linear deterministic trend
	

	Series: DEXUSEU DEXUSUK 
	
	

	Lags interval (in first differences): 1 to 4
	

	
	
	
	
	

	Unrestricted Cointegration Rank Test (Trace)
	

	
	
	
	
	

	
	
	
	
	

	Hypothesized
	
	Trace
	0.05
	

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

	
	
	
	
	

	
	
	
	
	

	None
	 0.000599
	 3.991601
	 15.49471
	 0.9042

	At most 1
	 0.000306
	 1.349685
	 3.841466
	 0.2453

	
	
	
	
	

	
	
	
	
	

	 Trace test indicates no cointegration at the 0.05 level

	 * denotes rejection of the hypothesis at the 0.05 level

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

	
	
	
	
	

	Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

	
	
	
	
	

	
	
	
	
	

	Hypothesized
	
	Max-Eigen
	0.05
	

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

	
	
	
	
	

	
	
	
	
	

	None
	 0.000599
	 2.641916
	 14.26460
	 0.9677

	At most 1
	 0.000306
	 1.349685
	 3.841466
	 0.2453

	
	
	
	
	

	
	
	
	
	

	 Max-eigenvalue test indicates no cointegration at the 0.05 level

	 * denotes rejection of the hypothesis at the 0.05 level

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




	
	
	
	
	


D. Structural Breaks
The idea behind this test is to see whether there are any structural breaks. The unit root test is augmented by a scan for possible structural breaks along the length of the series.
To implement this test in EViews9:
Double click on selected series then View/Breakpoint Unit Root Test and set up the dialog box
[image: ]

The output indicates an outlier in the neighborhood of observation 2300, which in the modified series corresponds to late July 2008. This is around the time that the 2008Q2 economic results were released, showing a 2% decline in economic activity, which only got worse over the next six months. The unit root results are unchanged.

[image: ]
A similar analysis for the Euro found a break much earlier at observation 714, or early April 2002, when the Dollar rose steadily for several months relative to the Euro. The unit root results are unchanged.
[image: ]
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Unit Root with Break Test on DEXUSUK

Null Hypothesis: DEXUSUK has a unit oot
‘Trend Specification: Intercept only

Break Specification: Intercept only

Break Type: Innovational outier

Break Date: 2300

Break Selection: Minimize Dickey-Fuller tstatistic

Lag Length: 0 (Automatic - based on Schwarz information criteion,
maxiag=30)

ttatisic  Proo.*

Augmented Dickey-Fuller test statistic 2113769 09730
Test crtical values: 1% level 4049133

5% level -4.443649

10%level -4.103627

“Vogelsang (1993) asymptotic one-sided p-values.

‘Augmented Dickey-Fuller Test Equation
Dependent Variable: DEXUSUK

Method: Least Squares

Date: 111417 Time: 14:43

‘Sample (adjusted): 24417

Included observations: 4416 after adjustments

Variable Coeficient  Sto.Eror  tStatistic  Prob.
DEXUSUK(-1) 0998091 0000903 1104998 00000

c 0003433 0001559 2205639  0.0275
INCPTBREAK 0000827 0000323 2586749  0.0106
BREAKDUM 0009195 0009709  0.947167 03436
R-squared 0997066 Mean dependentvar 1637415
AdustedR-squared  0.997084 S.D. dependentvar 0179007
SE of regression 0009599 Akaike info criterion -6.432604
Sum squared resid 0415035 Schwarz ciiterion -6.426003
Log likelihood 1420739 Hannan-Quinn criter.  -5.430652
F-statistic 499830.2  Durbin-Watson stat 1.966904

Prob(F-statistic) 0000000
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‘Unit Root with Break Test on DEXUSEU

Null Hypothesis: DEXUSEU has a unitroot
‘Trend Specification: Intercept only

Break Specification: Intercept only

Break Type: Innovational outier

Break Date: 714,

Break Selection: Minimize Dickey-Fuller tstatistic

Lag Length: 0 (Automatic - based on Schwarz information criteion,
maxiag=30)

ttatisic  Proo.*

Augmented Dickey-Fuller test statistic 2021633 07280
Test crtical values: 1% level 4049133

5% level -4.443649

10%level -4.103627

“Vogelsang (1993) asymptotic one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DEXUSEU

Method: Least Squares

Date: 11/14/17 Time: 15:02

‘Sample (adjusted): 24417

Included observations: 4416 after adjustments

Variable Coeficient  Sto.Eror  tStatistic  Prob.
DEXUSEU(-1) 0997309 0000921 1082945 00000

c 0002302 0000908 2536381 00112
INCPTBREAK 0001163 0000444 2619461  0.0088
BREAKDUM 0006596  0.007782 -0.847622  0.3967
R-squared 0998080 Mean dependentvar 1215388
AdustedR-squared  0.998079 S.D. dependentvar 0177336
SE of regression 0007772  Akaike info criterion 6875617
Sum squared resid 0266517 Schwarz citerion -6.860826
Log likelihood 1518536 Hannan-Quinncriter.  -6.873575
F-statistic 7646767 Durbin-Watson stat 1988185

Prob(F-statistic) 0000000
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Augmented Dickey Fullr Unit Root Test on DEXUSEU

Null Hypothesis: DEXUSEU has a unit oot o
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=26)

ttatisic  Proo.*

Augmented Dickey-Fullertest statistic 0340513 09803
Test crtical values: 1% level 3433032
5% level 2862611
10%level 2567386

“MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DDEXUSEU)

Method: Least Squares
Date: 11/14/17 Time: 12:30
‘Sample (adjusted): 22273
Included observations: 2272 after adjustments
Variable Coeficient  Sto.Eror  tStatistic  Prob.
DEXUSEU(-1) 0000252 0000740 0340513 07335
c 6.44E05 0000856 -0.075212  0.9401
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‘Augmented Dickey-Fuller Unit Root Test on DEXUSEU

Null Hypothesis: DEXUSEU has a unit root =
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=26)

ttatisic  Proo.*

Augmented Dickey-Fullertest statistic 228363 04423
Test crtical values: 1% level ~3.962085
5% level 3411788
10%level 3127780

“MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DDEXUSEU)

Method: Least Squares
Date: 11714117 Time: 12:21
‘Sample (adjusted): 22273
Included observations: 2272 after adjustments
Variable Coeficient  Sto.Eror  tStatistic  Prob.
DEXUSEU(-1) 0003745 0001640 2283532 00225
c 0003024 0001418 2132448 00331
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() Equaion: UNTITLED. Workfile: EXCHANGE_RATES Asbchan. [ = |

[View[Proc]Object] [ Prin [ Name  Frecee] [ stimate]Forecasttats Resias]

Dependent Variable: DDEXUSUK)
Method: ARMA Madmum Likelinood (OPG - BHHH)
Date: 11/14/17_Time: 13:56

‘Sample: 24417

Included obsenvations: 4416
Convergence achieved after 16 iterations
Coeflicient covariance computed using outer product of gradients

Variable Coeficient  Sto.Eror  tStatistic  Prob.
c B31E-05 0000151 -0.549647  0.5826
MA(T) 0015598 0010805 1470854 01414
SIGHASQ 941E05 005607 1040604  0.0000
R-squared 0000245 Mean dependentvar  -832E-05
AdjustedR-squared  -0.000207 S.D. dependentvar 0.009705
SE of regression 0009706 Akaike info criterion -6.431468
Sum squared resid 0415732 Schwarz citerion 6427125
Log likelihood 1420368 Hannan-Quinn criter.  -5.429935
F-statistic 0543503 Durbin-Watson stat 1999621
Prob(F-statistic) 0580749
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