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The overall conclusions remain as before, as summarized in the abstract of the NBER Working Paper 13050 (at http://ksghome.harvard.edu/~jfrankel/OnTheRand2007.pdf):

Abstract

This paper is an econometric investigation of the determinants of the real value of the South African rand over the period 1984-2007.    The results show a relatively good fit.   As so often with exchange rate equations, there is substantial weight on the lagged exchange rate, which can be attributed to a momentum component.     Nevertheless, economic fundamentals are significant and important.    This is especially true of an index of the real prices of South African mineral commodities, which even drives out real income as a significant determinant of the rand’s value.   An implication is that the 2003-2006 real appreciation can be attributed to the Dutch Disease.     In other respects, the rand behaves like currencies of industrialized countries with well-developed financial markets.   In particular, high South African interest rates raise international demand for the rand and lead to real appreciation, controlling for a forward-looking measure of expected inflation and a measure of default risk or country risk.   It is in the latter respects, in particular, that the paper hopes to have improved on earlier studies of the rand.

This work was done with the able research assistance of Melesse Tashu.   The paper is a contribution within the Macroeconomics Group of the Harvard University Center for International Development’s Project on South Africa: Performance and Prospects.   Relative to an earlier draft in mid-2006, the major innovations in this paper include: the addition of a theoretical model, the use of sovereign spread data to measure the risk premium and forward-looking inflation forecasts to measure real interest rates, allowance for a break in 1995 at the end of apartheid and capital controls, and a dynamic simulation of the real value of the rand over 2003-2006.   Thanks to Lesetja Kganyago, Ben Smit and other participants in the July 2006 meetings in Pretoria and to Brian Kahn; to Stan du Plessis and other participants in the January 2007 meetings in Pretoria and Stellenbosch; and to Ricardo Hausmasn, Federico Sturzenegger, and other members of the CID team.   None are implicated in the conclusions.

In the updated version, we have also checked for evidence of a role for the spread of AIDs in determining the exchange rate, but not found any.
Updated results of Real exchange rate model of South African Rand  --   July 7, 2007

Data Notes

· Since we don't have data for expected inflation of SA after Q3 of 2006, we assumed that it remained the same in Q4 2006 and Q1 2007 as it was in Q3 2006.

· Population for 2006 and 2007 were projected using the 2005 population growth rate (for both countries).
First we report the updated results for the real value of the rand (under each of the three possible price indices) including the financial liberalization dummy interacted with the real interest differential.

(i) Real Exchange Rate based on CPI
Dependent Variable: Log(Real Rand CPI )
Date: 08/30/07   Time: 21:22

Sample(adjusted): 1984:2 2007:1

Included observations: 92 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	Log(Real Rand CPI (-1))
	0.802
	0.046
	17.32
	0.000

	Log(Real World Mineral Price Index)
	0.269
	0.084
	3.36
	0.001

	Log GDP per cap Differential
	-0.380
	0.202
	-1.88
	0.063

	Real Interest Differential
	0.0096
	0.0068
	1.40
	0.165

	Cap Lib Dummy
	-0.102
	0.036
	-2.85
	0.005

	Cap Lib Dummy * RID
	0.0018
	0.0084
	0.22
	0.826

	C
	2.499
	0.956
	2.615
	0.011


R-squared
0.916
    Mean dependent var
4.8297

Adjusted R-squared
0.910
    S.D. dependent var
0.2132

S.E. of regression
0.0640
    Akaike info criterion
-2.5854

Sum squared resid
0.3487
    Schwarz criterion
-2.393525

Log likelihood
125.93
    F-statistic
153.9

Durbin-Watson stat
1.708
    Prob(F-statistic)
0.000

(ii) Real Exchange Rate based on PPI

Dependent Variable: Log(Real Rand PPI)

Sample(adjusted): 1984:II- 2007:I

Included observations: 92 after adjusting endpoints
	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	Log(Real Rand PPI (-1))
	0.782
	0.053
	14.778
	0.000

	Log(Real World Mineral Price Index)
	0.233
	0.078
	2.982
	0.004

	Log GDP per cap Differential
	-0.366
	0.199156
	-1.836231
	0.0708

	Real Interest Differential
	0.008
	0.006494
	1.287659
	0.201

	Cap Lib Dummy
	-0.092
	0.034648
	-2.656954
	0.009

	Cap Lib Dummy * RID
	-1.82E-05
	0.00792
	-0.002300
	0.998

	C
	2.546
	0.979
	2.601
	0.011


R-squared
0.896
    Mean dependent var
4.8116

Adjusted R-squared
0.889
    S.D. dependent var
0.1823

S.E. of regression
0.061
    Akaike info criterion
-2.689

Sum squared resid
0.3148
    Schwarz criterion
-2.4973

Log likelihood
130.70
    F-statistic
122.22

Durbin-Watson stat
1.775
    Prob(F-statistic)
0.0000

(iii) Real Exchange Rate based on GDP Deflator

Dependent Variable: Log(Real Rand GDP deflator)






Sample(adjusted): 1984:II 2007:I





Included observations: 92 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	Log(Real Rand CPI (-1))
	0.768
	0.050
	15.33
	0.000

	Log(Real World Mineral Price Index)
	0.307
	0.081
	3.811
	0.003

	Log GDP per cap Differential
	-0.588
	0.208
	-2.824
	0.006

	Real  Interest Differential
	0.009
	0.006
	1.406
	0.164

	Cap Lib Dummy
	-0.071
	0.030
	-2.329
	0.022

	Cap Lib Dummy * RID
	-0.003
	0.008
	-0.374
	0.709

	C
	3.502
	1.015
	3.450
	0.001


R-squared
0.900
    Mean dependent var
4.7308

Adjusted R-squared
0.893
    S.D. dependent var
0.1850

S.E. of regression
0.06057
    Akaike info criterion
-2.6968

Sum squared resid
0.3119
    Schwarz criterion
-2.505

Log likelihood
131.05
    F-statistic
127.32

Durbin-Watson stat
1.681
    Prob(F-statistic)
0.0000
Next we report the updated results for the real value of the rand (under each of the three possible price indices) including the financial liberalization dummy alone, but not interacted with the real interest differential.

(i) RER based on CPI
Dependent Variable: LOG(RERICPI)

Method: Least Squares

Date: 07/04/07   Time: 14:08

Sample(adjusted): 1984:2 2007:1

Included observations: 92 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	LOG(RERICPI(-1))
	0.804
	0.045
	17.83
	0.000

	LOG(PERRGDPBRAT)
	-0.349
	0.145
	-2.40
	0.018

	LOG(RWMPI)
	0.260
	0.068
	3.82
	0.000

	RGBRDIF
	0.011
	0.004
	2.388
	0.019

	DUMMYCAPMARKET
	-0.097
	0.028
	-3.503
	0.001

	C
	2.362
	0.724
	3.264
	0.002


R-squared
0.9156
    Mean dependent var
4.8297

Adjusted R-squared
0.9107
    S.D. dependent var
0.2132

S.E. of regression
0.06369
    Akaike info criterion
-2.607

Sum squared resid
0.3489
    Schwarz criterion
-2.442

Log likelihood
125.9
    F-statistic
186.7

Durbin-Watson stat
1.71
    Prob(F-statistic)
0.0000

Breusch-Godfrey Serial Correlation LM Test:

F-statistic
1.0216
    Probability
0.364

Obs*R-squared
2.185
    Probability
0.335
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(i) Estimated and projected values based on new parameters
[image: image2.emf]0.000

20.000

40.000

60.000

80.000

100.000

120.000

140.000

160.000

180.000

200.000

Q2 1984 Q1 1985 Q4 1985 Q3 1986 Q2 1987 Q1 1988 Q4 1988 Q3 1989 Q2 1990 Q1 1991 Q4 1991 Q3 1992 Q2 1993 Q1 1994 Q4 1994 Q3 1995 Q2 1996 Q1 1997 Q4 1997 Q3 1998 Q2 1999 Q1 2000 Q4 2000 Q3 2001 Q2 2002 Q1 2003 Q4 2003 Q3 2004 Q2 2005 Q1 2006 Q4 2006

RERICPIactual RERICPIFitted RERICPIProjected


Appendices

Appendix 1: Graph of dynamic simulation
(ii) Estimated and projected values based on previous parameters (estimated in Mar. 2007 version of “On the Rand”
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Appendix 2: Updated results using other price indices
(ii) RER based on GDP deflator
Dependent Variable: LOG(RERIGDPDEF)

Method: Least Squares

Date: 07/04/07   Time: 14:17

Sample(adjusted): 1984:2 2007:1

Included observations: 92 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	LOG(RERIGDPDEF(-1))
	0.766643
	0.049689
	15.42868
	0.0000

	LOG(PERRGDPBRAT)
	-0.635572
	0.164432
	-3.865254
	0.0002

	LOG(RWMPI)
	0.319863
	0.072134
	4.434314
	0.0000

	RGBRDIF
	0.007246
	0.004164
	1.740274
	0.0854

	DUMMYCAPMARKET
	-0.077937
	0.023876
	-3.264231
	0.0016

	C
	3.704971
	0.853923
	4.338766
	0.0000


R-squared
0.899708
    Mean dependent var
4.730796

Adjusted R-squared
0.893877
    S.D. dependent var
0.185015

S.E. of regression
0.060272
    Akaike info criterion
-2.716917

Sum squared resid
0.312410
    Schwarz criterion
-2.552452

Log likelihood
130.9782
    F-statistic
154.2987

Durbin-Watson stat
1.680285
    Prob(F-statistic)
0.000000

Breusch-Godfrey Serial Correlation LM Test:




F-statistic
1.230149
    Probability
0.297459

Obs*R-squared
2.617935
    Probability
0.270099
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(iii) RER based on PPI
Dependent Variable: LOG(RERIPPI)

Method: Least Squares

Date: 07/04/07   Time: 14:15

Sample(adjusted): 1984:2 2007:1

Included observations: 92 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	LOG(RERIPPI(-1))
	0.781962
	0.051670
	15.13364
	0.0000

	LOG(PERRGDPBRAT)
	-0.366006
	0.145854
	-2.509391
	0.0140

	LOG(RWMPI)
	0.232477
	0.066777
	3.481415
	0.0008

	RGBRDIF
	0.008351
	0.004233
	1.972551
	0.0518

	DUMMYCAPMARKET
	-0.092109
	0.027084
	-3.400803
	0.0010

	C
	2.547263
	0.765449
	3.327804
	0.0013


R-squared
0.896131
    Mean dependent var
4.811632

Adjusted R-squared
0.890093
    S.D. dependent var
0.182345

S.E. of regression
0.060451
    Akaike info criterion
-2.710958

Sum squared resid
0.314277
    Schwarz criterion
-2.546493

Log likelihood
130.7041
    F-statistic
148.3939

Durbin-Watson stat
1.775174
    Prob(F-statistic)
0.000000

Breusch-Godfrey Serial Correlation LM Test:

F-statistic
0.726718
    Probability
0.486508

Obs*R-squared
1.564784
    Probability
0.457311
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