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SECTION A 
This section is compulsory
(1) Attached is computer output based upon an empirical analysis of the Purchasing Power Parity (PPP) theory of exchange rate determination. The variables employed are period averages of the natural logarithm of the US/Argentine spot exchange rate (LS), the natural logarithm of the US consumer price index (LPUSA) and the natural logarithm of the Argentine consumer price index (LPARG). The exchange rate is measured as the number of US dollars per Argentine peso and the base year for the price indices is 2005. All data are quarterly and use the estimation period 1960Q1 – 2011Q4. Given the definition of the exchange rate economic theory suggests that LPUSA will be positively correlated with LS and that LPARG will be negatively associated with LS.

(a) 	The output for the augmented Dickey-Fuller (ADF) test applied to the three variables and their first differences [denoted by D(X) and D(X,2), respectively, where X is the undifferenced series] is given in Table 1.1 to Table 1.9.

(i) 	Interpret the ADF test results and, hence, determine each of the three variables’ orders of integration. Be careful to explain fully how you draw your inferences by interpreting the output in all of the tables. 	(30 marks)

(ii)	State the necessary condition for a set of variables to form a cointegrating vector and briefly discuss whether these ADF test results indicate that LS, LPUSA and LPARG satisfy this condition.	(6 marks)

(b) Results for the Johansen cointegration test, assuming a restricted intercept and four lagged levels (three lagged differences) in the VECM, are given in Table 1.10.  

(i) Using mathematical expressions to illustrate your answer define and briefly explain what it means when a VECM is specified with a restricted intercept. Clearly specify both dynamic and cointegrating equations. Assume that there is only one cointegrating equation.  	(10 marks)

(ii) Determine the number of cointegrating equations at the 5% level using both trace and maximum eigenvalue tests. Be careful to interpret all hypotheses tested and explain how you determine the number of cointegrating vectors.
 	(20 marks)

(iii) Assuming a unique cointegrating vector can be justified, determine whether the identified cointegrating equation can be interpreted as a valid long-run model of the exchange rate. Explain your answer with reference to both econometric and economic criteria. 	(16 marks)

(iv) Explain what is meant by weak exogeneity and, using a 5% level of significance, test whether LPUSA and LPARG are weakly exogenous with respect to the parameters in the exchange rate equation. 	(12 marks)

(v) Table 1.11 reports the results of test of restrictions on the assumed single cointegrating equation. In terms of PPP state the name of the restriction being tested and explain whether this restriction is consistent with the data using a 5% level of significance.	(6 marks)







EVIEWS COMPUTER OUTPUT FOR SECTION A

Table 1.1
	Null Hypothesis: LS has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 3 (Automatic - based on SIC, maxlag=14)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-0.815045
	 0.8124

	Test critical values:
	1% level
	
	-3.461783
	

	
	5% level
	
	-2.875262
	

	
	10% level
	
	-2.574161
	

	
	
	
	
	

	
	
	
	
	

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



Table 1.2
	Null Hypothesis: D(LS) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 2 (Automatic - based on SIC, maxlag=14)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-4.156896
	 0.0010

	Test critical values:
	1% level
	
	-3.461783
	

	
	5% level
	
	-2.875262
	

	
	10% level
	
	-2.574161
	

	
	
	
	
	

	
	
	
	
	

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



Table 1.3
	Null Hypothesis: D(LS,2) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 1 (Automatic - based on SIC, maxlag=14)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-16.89800
	 0.0000

	Test critical values:
	1% level
	
	-3.461783
	

	
	5% level
	
	-2.875262
	

	
	10% level
	
	-2.574161
	

	
	
	
	
	

	
	
	
	
	

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



Table 1.4
	Null Hypothesis: LPUSA has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 3 (Automatic - based on SIC, maxlag=14)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-0.962571
	 0.7664

	Test critical values:
	1% level
	
	-3.461783
	

	
	5% level
	
	-2.875262
	

	
	10% level
	
	-2.574161
	

	
	
	
	
	

	
	
	
	
	

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


Table 1.5
	Null Hypothesis: D(LPUSA) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 2 (Automatic - based on SIC, maxlag=14)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-3.091775
	 0.0287

	Test critical values:
	1% level
	
	-3.461783
	

	
	5% level
	
	-2.875262
	

	
	10% level
	
	-2.574161
	

	
	
	
	
	

	
	
	
	
	

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



Table 1.6
	Null Hypothesis: D(LPUSA,2) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 1 (Automatic - based on SIC, maxlag=14)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-16.02452
	 0.0000

	Test critical values:
	1% level
	
	-3.461783
	

	
	5% level
	
	-2.875262
	

	
	10% level
	
	-2.574161
	

	
	
	
	
	

	
	
	
	
	

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



Table 1.7
	Null Hypothesis: LPARG has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 3 (Automatic - based on SIC, maxlag=14)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-1.228112
	 0.6624

	Test critical values:
	1% level
	
	-3.461783
	

	
	5% level
	
	-2.875262
	

	
	10% level
	
	-2.574161
	

	
	
	
	
	

	
	
	
	
	

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



Table 1.8
	Null Hypothesis: D(LPARG) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 2 (Automatic - based on SIC, maxlag=14)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-3.019970
	 0.0347

	Test critical values:
	1% level
	
	-3.461783
	

	
	5% level
	
	-2.875262
	

	
	10% level
	
	-2.574161
	

	
	
	
	
	

	
	
	
	
	

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




Table 1.9
	Null Hypothesis: D(LPARG,2) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 1 (Automatic - based on SIC, maxlag=14)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-20.24325
	 0.0000

	Test critical values:
	1% level
	
	-3.461783
	

	
	5% level
	
	-2.875262
	

	
	10% level
	
	-2.574161
	

	
	
	
	
	

	
	
	
	
	

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



Table 1.10
	Sample: 1960Q1 2011Q4
	
	

	Included observations: 208
	
	

	Trend assumption: No deterministic trend (restricted constant)

	Series: LS LPUSA LPARG 
	
	

	Lags interval (in first differences): 1 to 3
	

	
	
	
	
	

	Unrestricted Cointegration Rank Test (Trace)
	

	
	
	
	
	

	
	
	
	
	

	Hypothesized
	
	Trace
	0.05
	

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

	
	
	
	
	

	
	
	
	
	

	None *
	 0.117182
	 36.41661
	 35.19275
	 0.0367

	At most 1
	 0.030776
	 10.49230
	 20.26184
	 0.5915

	At most 2
	 0.019001
	 3.990222
	 9.164546
	 0.4136

	
	
	
	
	

	
	
	
	
	

	 Trace test indicates 1 cointegrating eqn(s) at the 0.05 level

	 * denotes rejection of the hypothesis at the 0.05 level

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

	
	
	
	
	

	Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

	
	
	
	
	

	
	
	
	
	

	Hypothesized
	
	Max-Eigen
	0.05
	

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

	
	
	
	
	

	
	
	
	
	

	None *
	 0.117182
	 25.92431
	 22.29962
	 0.0149

	At most 1
	 0.030776
	 6.502076
	 15.89210
	 0.7297

	At most 2
	 0.019001
	 3.990222
	 9.164546
	 0.4136

	
	
	
	
	

	
	
	
	
	

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

	 * denotes rejection of the hypothesis at the 0.05 level

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

	
	
	
	
	

	 Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I): 

	
	
	
	
	

	
	
	
	
	

	LS
	LPUSA
	LPARG
	C
	

	-3.214376
	-2.799900
	-3.104849
	 22.97773
	

	 1.903246
	 1.988609
	-2.667227
	 4.119083
	

	 0.825551
	 1.129966
	-6.106769
	 23.77968
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	 Unrestricted Adjustment Coefficients (alpha): 
	

	
	
	
	
	

	
	
	
	
	

	D(LS)
	 0.040636
	 0.002162
	 0.022558
	

	D(LPUSA)
	-0.010497
	-0.013770
	-0.015252
	

	D(LPARG)
	-0.001171
	-0.000448
	 0.000346
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	1 Cointegrating Equation(s): 
	Log likelihood
	 1083.370
	

	
	
	
	
	

	
	
	
	
	

	Normalized cointegrating coefficients (standard error in parentheses)

	LS
	LPUSA
	LPARG
	C
	

	 1.000000
	 0.871055
	 0.965926
	-7.148425
	

	
	 (0.02825)
	 (0.46320)
	 (1.93607)
	

	
	
	
	
	

	Adjustment coefficients (standard error in parentheses)
	

	D(LS)
	-0.130619
	
	
	

	
	 (0.04533)
	
	
	

	D(LPUSA)
	 0.033740
	
	
	

	
	 (0.03168)
	
	
	

	D(LPARG)
	 0.003763
	
	
	

	
	 (0.00110)
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	2 Cointegrating Equation(s): 
	Log likelihood
	 1086.621
	

	
	
	
	
	

	
	
	
	
	

	Normalized cointegrating coefficients (standard error in parentheses)

	LS
	LPUSA
	LPARG
	C
	

	 1.000000
	 0.000000
	 12.83090
	-53.82308
	

	
	
	 (1.63481)
	 (6.77013)
	

	 0.000000
	 1.000000
	-13.62138
	 53.58402
	

	
	
	 (1.84574)
	 (7.64363)
	

	
	
	
	
	

	Adjustment coefficients (standard error in parentheses)
	

	D(LS)
	-0.126505
	-0.109477
	
	

	
	 (0.05267)
	 (0.04842)
	
	

	D(LPUSA)
	 0.007533
	 0.002007
	
	

	
	 (0.03664)
	 (0.03368)
	
	

	D(LPARG)
	 0.002910
	 0.002386
	
	

	
	 (0.00127)
	 (0.00117)
	
	

	
	
	
	
	

	
	
	
	
	



Table 1.11
	 Vector Error Correction Estimates
	

	 Sample: 1960Q1 2011Q4
	

	 Included observations: 208
	

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

	
	
	
	

	
	
	
	

	Cointegration Restrictions: 
	

	      B(1,1)=1, B(1,2)=-B(1,3)
	

	Convergence achieved after 13 iterations.

	Restrictions identify all cointegrating vectors

	LR test for binding restrictions (rank = 1): 

	Chi-square(1)
	 12.76435
	
	

	Probability
	 0.000353
	
	

	
	
	
	

	
	
	
	

	
	
	
	




Page 1 of 7
image1.jpeg
LONDON
IBr\éI METROPOLITAN
BUSINESS SCHOOL




image2.png
o . R4
...-. ’.o.
LONDON :59

metropolitan 3% *e
university o ®




