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Abstract: There were many causes for the financial crisis which developed during 2007. The crisis spread globally leaving no country unaffected. This study will study the impact of shocks via the Overshooting Model on annual data. The research provides both evidence and falsification to parts of the Dornbusch Overshooting Model. The assumption of Uncovered Interest Rate Parity (UIRP) and expectations lacks significance in the BRIC countries, except for China. Also it shows that GDP is a major indicator for movements in the real exchange rates. In turn does the real exchange rate effects the demand for output, but the model could not explain the direction of the effects. This research shows that the BRIC countries are affected differently on economical shocks.
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Introduction

Rogoff (2002) wrote a Working Paper regarding the 25th anniversary of Dornbusch’s Overshooting Model, stating the original ideas and the improvements made in those 25 years. In this article I want to further the assessments made on the topic of the Overshooting Model. The fact is that there is a lot of empirical evidence for the Overshooting Model (Bahmani-Oskooee and Panthamit, 2006; Bjørnland, 2009; Rogoff, 2002) or ambiguous of the model (Nieh and Wang, 2005; Rogoff, 2002). The ambiguity of the Overshooting Model concerns the explanation or prediction of macroeconomic indicators. Rogoff (2002) stated it excellently when he described the behavior of exchange rates as “nothing can systematically explain exchange rates between major currencies with flexible exchange rates”. However what we can do is strive towards a consensus about what model (or parts of models) can explain economic phenomena best regarding context of implicated objective and subjective macro variables. 

After the development of the 2007 financial crisis there was a noticeable global shock affecting the entire globe. In its wake it left fluctuating confidence in the financial system and more importantly (in the prospect of empirical research) it was followed by major recessions around the globe. 

In this research I want to develop the correlation between these shocks and macro variables in the four biggest emerging economies, comprising of Brazil, Russia, India and China (BRIC). This research makes use of Least Square (LS) regressions, which are done in the program Eviews 7
. The time span will cover 1999 till 2009. At the end of this research the question about what effect economic shocks have on the economies of BRIC countries can be answered.
1. The Dornbusch Overshooting Model

The Dornbusch Overshooting Model consists of two equal important parts used for estimation. The first part is the short term perspective which is vulnerable to shocks and can term off the models equilibrium. In the short term price levels are ‘sticky’, which means that in a short time span the demand and supply of goods do not affect its price. Only after a certain amount of time trends are being noted and prices are adjusted accordingly. On the same reasoning we can claim that in the long term prices can be adjusted freely as the divergence of demand and supply is clear. 

To relay further on the topic of price adjustment it can be noted that there is also a difference between markets with respect to price adjustment. Financial markets tend to clear much faster than the good markets, because financial markets clear in a very short time with the help of modern technology. On the other hand, the good markets clear slower for the effects of demand and supply. This effect is integrated in the Dornbusch Overshooting Model as an overadjustment of the financial market to compensate for the slower adjustment of the good markets. For example, an increase of the nominal financial stock cannot be compensated by a higher price index. Thus this disturbance has to clear via an increase in the interest rate. In the long term prices will adjust to the new financial stock and the interest rate declines to equilibrium.

For the Overshooting Model to work we have to assume a standard IS-LM mechanism
 which denotes the financial markets and the good markets. In this mechanism the interest rate is related against the GDP for the good markets as well as the financial markets (see Figure 1). 

Also worthy of note is the fact that for most values the natural logarithm is used. Within the Overshooting model it is customary to show natural logarithms as a lower case letter (for example s for the natural logarithm of the exchange rate) and absolute values as a capital letter (for example S for the absolute value of the exchange rate). However the interest rate is the exception to this rule as it is not a logarithmic value, but is still denoted as the lower case letter r.
1.1 Expectations

Next Dornbusch assumes that the Uncovered Interest Rate Parity (UIRP) holds at all times (financial markets clear immediately) and investors are assumed to be rational (Copeland, 2008). To capture the essence of UIRP let us assume that the domestic interest rate falls relative to the foreign interest rate. This will result in financial outflow for the domestic country as market investors get a higher interest rate elsewhere. This financial outflow will result in a depreciation of the exchange rate
. The exchange rate now being above its equilibrium level economic actors will expect the exchange rate to appreciate in the future. This appreciation of the exchange rate in the future compensates for the lower interest rate. The UIRP equation is as follows:

(1.1) rt = r*t +Δst
where rt is the domestic interest rate at time t; r*t is the foreign interest rate at time t; Δst is the expected movement of the exchange rate at time t.

The expectation of the exchange rate is explained via a differentiation of the actual exchange rate and the long term exchange rate. (1.2) Shows this as:
(1.2) Δst = θ(ŝ – s)t
where Δst denotes the expectation of the exchange rate; ŝt denotes the log of the long term exchange rate at time t; st denotes the actual exchange rate at time t; Θ denotes a parameter for the elasticity of the expectation. Note that the higher is Θ, the faster the exchange rate is expected to return to its equilibrium value.

1.2 Financial markets

The financial markets is represented by the demand for financial, which is equal to the financial supply as the financial marketss clear near immediately. The nominal financial supply divided by the price index will result in the real financial supply. However we use natural logarithms of the values for simplicity, which means we subtract instead of divide:

(1.3) mt – pt = kyt - lrt
where mt is the log of the nominal financial supply at time t; pt denotes the log of the price index at time t; yt denotes the log of GDP at time t; rt denotes the domestic interest rate at time t; k and y represents parameters for respectively the GDP and domestic interest rate elasticity. 

The demand for financial will adapt positively to GDP stimuli, which have a positive effect on the financial supply. In other words there will be a demand for liquidity, which enlarges the financial in circulation. On the other hand a rising domestic interest rate will have a negative effect on the amount of financial in circulation, thus lowering the financial supply. Prices are set exogenously by the good markets. 
1.3 Good markets

Lastly we have the good markets. The demand is influenced by the real exchange rate, which is the nominal exchange rate divided by the price index. When using log values this will instead be a subtraction. This is shown in the next equation:

(1.4) ydt = h(s – p) t
where ydt denotes the demand for GDP in the domestic country at time t; st denotes the log of the exchange rate; pt denotes the log of the price index; h denotes a parameter for the elasticity of demand.

(1.5) The good markets will not clear immediately in the short term and therefore we have a correction similar to the UIRP equation. Inflation occurs when the demand for GDP differs from the supply of that country’s GDP. Therefore we have next to the demand for GDP also a ‘demand adjustment’ equation:

(1.6) ṗt = π(yd – ŷ)t
where ṗt denotes the inflation at time t; ydt denotes the log of the demand for domestic GDP at time t; ŷt denotes the log of the long term exchange rate at time t; π denotes a parameter for adjustment elasticity.

As a final note the Overshooting Model assumes that all parameters are positive in order to comply with the theory (Copeland, 2008). When negative values arise from research it would disprove the theoretical framework in these particular cases.
Overshooting with a monetary expansion

In the Overshooting model it is customary to first look at the long term effects and thereafter see how the values must have changed to get there.  With a monetary expansion in the long run we will see the price level rise to offset the extra financial in circulation so as to keep the financial market in equilibrium. The good markets is only dependent on the real exchange rate (PPP) and thus will be unaffected in the long run (assuming there is no change in fiscal policy) as any change in price will be offset by a change in the exchange rate. The exchange rate will adjust proportionally to the change in price level and financial stock for UIRP and PPP to hold. 

In the short run the price level is sticky and therefore cannot compensate for the monetary expansion. Resulting from the monetary expansion will be a decrease in the interest rate. From UIRP it shows that the exchange rate has to depreciate (S rises) to create an expectation for appreciation. This way the exchange rate depreciation compensates for the monetary expansion. After a while the prices will adjust to the new financial stock and the pressure on the exchange rate will lift appreciating it back to its equilibrium (see Figure 1.1).

[image: image1.png]Flexible price 4 Sticky price
—





Figure 1.1 Overshooting in the Overshooting Model

source: Kanda Naknoi, 2003

Overshooting on the good markets will not happen for the simple reason that a change in fiscal policy will have no effect on the interest rate. Thus the exchange rate is not needed to overshoot its equilibrium value to create an expectation for appreciation.
2. Implementation

2.1 Introduction of the lagged dependent variable

For an actual estimate of the values used in the Overshooting Model we cannot directly regress the Overshooting model using only those values given. In order to get accurate estimates we have to introduce statistical values like a constant, a lagged dependent variable and an error term. Thus the equations need to change to incorporate those. (2.1) shows an example of an adjusted equation: 

(2.1) st = a + bT + c(T2) + dst-1 + εt
where a denotes a constant; dst-1 denotes a lagged dependent variable (of st) and εt denotes the error term.
To note here is that the constant (a) and the lagged dependent variable (dst-1) are not required estimates. They are only used when necessary or significant. Thus the best fit to the actual values will be assumed to be the best fitting long term value. 
In this research the expectation is that there can be a lag in the change of a value. To compensate for those lagged effects we insert the lagged dependent variable (d). After compensating for this lag we will have a more robust estimate of the researched value. Also we will insert a constant and an error term for statistical purposes. The constant will be represented by a and the error term by εt. 

2.2 Long term values

In order to get an estimate of the long term values in the Overshooting Model we could use the equations in the model themselves. However in order to do that we need an estimate for the parameter(s) in that equation, which cannot be estimated without that same long term value. Thus we have to model those long term values outside the model. The most accurate way to measure a long term value is to regress the long term value against time. Furthermore to incorporate exponential growth (decline), time squared will also be used. Thus included are a coefficient of time (T) to denote a linear correlation and a coefficient of time squared (T2) to denote an exponential correlation. 

The following are the regression equations for the log of the long term exchange rate (ŝ), the log of the long term price index (p̂) and the log of the long term GDP (ŷ) respectively:

(2.2) st = a + bT + c(T2) + dst-1 + εt
(2.3) pt = a + bT + c(T2) + dpt-1 + εt
(2.4) yt = a + bT + c(T2) + dyt-1 + εt
where st is the log of the exchange rate at time t; pt is the log of the price index at time t; yt is the log of GDP at time t; T represents time; a denotes the constant; b denotes the linear time coefficient; c denotes the exponential time coefficient; d denotes the lagged dependent variable; εt is an error term.
2.3 Parameter values
2.3.1 Expectations
In order to estimate the expectation correlation we have to combine (1.1) and (1.2) as Δst is still unknown to us. Substituting (1.2) in (1.1) gives us (2.5):

(2.5) rt = r*t + θ(ŝ – s) t


Furthermore (2.5) can be rewritten as (2.6):

(2.6) (r – r*)t = θ(ŝ – s) t
Note that r* is now placed on the left hand side of the equation. This does not in fact change any of the mechanics of the model or regression, but does make regressing easier. Before the estimate can take place the constant, lagged dependent variable and the error term have to be inserted as seen in paragraph 2.1. Inserting these in (2.6) results in (2.7):
(2.7) (r – r*)t = a + θ(ŝ – s)t + d(r – r*)t-1 + εt
where rt denotes the domestic interest rate at time t; r*t denotes the foreign interest rate at time t; rt-1 is the domestic interest rate at time t-1; r*t-1 is the foreign interest rate at time t-1; a is the constant; Θ is a parameter showing the elasticity of expectations; ŝt denotes the log of the long term exchange rate at time t; st denotes the log of the actual exchange rate at time t; d denotes a lagged dependent variable; εt denotes an error term at time t.

Parameter Θ is expected to be positive, when it complies with the theory. When the exchange rate (s) appreciates (s falls) the right hand side will climb. Economic actors will expect the exchange rate to depreciate in the near future to its long term equilibrium. This leads to a rise in the domestic interest rate (r) and/or the fall of the foreign interest rate (r*) due to financial outflow from the domestic country. 

2.3.2 Financial markets

The financial markets equation can be used almost immediately after compensating as per paragraph 2.1. Introducing a constant, a lagged dependent variable and an error term in (1.3) results in (2.8):
(2.8) (m – p)t = a + kyt - lrt + d(m – p)t-1 + εt
where mt denotes the log of M1 at time t; pt denotes the log of the price index at time t; a denotes the constant; k is the influence of GDP on the financial market; yt is GDP at time t; l is the influence of the interest rate on the financial market; rt denotes the interest rate at time t; d denotes a lagged dependent variable; εt is the error term.

In this equation the financial market is the dependent which features both the log of M1 (mt) and the log of the price index (pt). Parameter k is assumed positive as an increase in GDP would have a negative effect on the price index. Parameter l is assumed negative as the domestic interest rate will have a negative effect on M1. 
2.3.3 Good markets

(2.9) The problem in (1.4) is that we do not know the exact demand at any given time without knowing h. We fix this by replacing the values with their long term counterparts (Rogoff, 2002). This results in (2.9):

(2.10) ŷt = h(ŝ - p̂)t
This correlation gives us the opportunity to estimate the h parameter as the long term GDP equals the demand for domestic GDP (ŷ = yd) in the long run. For simplicity of regressing (2.9) will be rewritten as (2.10):
(2.11) (ŝ - p̂)t = ŷt/h

After inserting the now familiar constant, lagged dependent variable and the error term from paragraph 2.1 the result will be:

(2.12) (ŝ - p̂)t = a + ŷt/h + d(ŝ - p̂)t-1 + εt
where ŝt denotes the long term exchange rates at time t; p̂t denotes the long term price index at time t (where 2005 = 100); a denotes the constant; h denotes the GDP influence on the long term exchange rate and price index; ŷt is the long term GDP value at time t; d denotes the lagged dependent variable; εt is the error term at time t.

Note at (2.11) that the correlation between the log of long term GDP (ŷ) and the log of the long term real exchange rate ((ŝ - p̂)) is not h, but 1/h. Thus first the value of 1/h will be estimated where after h will be calculated. 

After calculating parameter h we can estimate the demand for the domestic country’s GDP (yd). Using (1.5) we can now regress the GDP elasticity coefficient. Introducing a constant, a lagged dependent variable and an error term yields (2.12):

(2.13) ṗt = a + π(yd – ŷ)t + d(ṗt-1) + εt
where ṗt denotes inflation at time t; a denotes a constant; ydt denotes the log of the demand for domestic GDP at time t; ŷt denotes the log of the long term exchange rate at time t; π denotes a parameter for GDP elasticity; d denotes a lagged dependent variable; (ṗt-1) denotes inflation at time t-1 and εt is an error term. It has to be noted that the adjustment correlation between GDP and inflation is regressed using an approximated variable, namely GDP demand (yd). 
Significance

Explanatory independent variables will be eliminated where they are insignificant, which in this research will be a p-value of 0.05. The use of p-value 0.05 is used as it strikes a balance between the two statistical faults
. In this research faults are equally important for an accurate estimate. If some values prove to be insignificant with a p-value of 0.01 it destroys the whole correlation between certain parts of the model. On the other hand a p-value of 0.1 may find a correlation to be significant where it truly is not.
3. Data

In this research the BRIC countries are being investigated, these are: Brazil, Russia, India and China. In this research we use annual data for all countries to best measure the long term values in the Overshooting Model, also due to the research being focused interannual. The data will span the years between 1999 and 2009, thus capturing the recent financial crisis in 2008. The fact that the time series will start originates from the fact that in Brazil two major changes were implemented in previous years. Also was the Brazilian Real only used since 1994 and was plagued with massive inflation until the change from a pegged exchange rate to a floating one. The transition from a pegged exchange rate to a floating exchange rate was implemented in 1999. 

Most of the data is originated from the IMF databank. This includes the values of GDP (Gross Domestic Product), CPI (Consumer Price Index) and the Inflation rate. Via the IFS (International Financial Statistics) the data for the interest rate (discount rate) was extracted from the IMF data warehouse. The exchange rates are all in correlation to the United States, which is used in this research as the foreign country in the model. The reason for this is that the currency of the United States is worldwide used in important trades (for example the oil price), on top of that is the United States a major trading partner to every BRIC country except for Russia. The exchange rates are all extracted from the United States Federal Reserve databank.

Furthermore was the data for the financial supply approximated by M1, which was chosen for its liquidity. The data for M1 was extracted from the respective countries national bank.
4. Estimations

4.1 Long term exchange rate

The best fitting results for the long term exchange rate are shown in Figure 4.1
. For all six countries, in this research, is found that the exchange rate follows a rather steady behavior. The Brazilian Real follows a hyperbolic trend over the years, first depreciating and starting to appreciate in 2004. The other three currencies are sTable over the years with a hint of appreciation in the situation of the Chinese Yuan.
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Figure 4. 1 Log of the long term exchange rate per country (ŝ) 
Next the difference between the long term and actual values will be shown per country. For Brazil Figure 4.2 shows definite signs of overshooting between 2001 and 2005. Also it shows undershooting for 1999 till 2001 and for 2005 and 2008. The exchange rate of Brazil behaves like its constant adjusting to shocks. Now comparing to Figure 4.3 well see that M1 has a rather constant expansion between 1999 and 2009. If it were overshooting from a monetary expansion it would be strongest in 2006 where the monetary expansion is highest. However it actually undershoots its equilibrium value in 2006. If it were true overshooting we would see a high monetary expansion in 2001 and low (or nonexistent) expansion in 1999 and 2005. Only 1999 could be labeled as low, while 2001 and 2005 are around average.
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Figure 4. 2 Brazil’s actual (s) and long run exchange rate (ŝ)
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Figure 4. 3 Brazil’s financial supply (m) and exchange rate difference (s - ŝ)
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Figure 4. 4 China’s actual (s) and long run exchange rate(ŝ)
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Figure 4. 5 China’s financial supply (m) and exchange rate difference (s - ŝ)

The Chinese Yuan is extremely steady until 2005, which can be related to the release of the Yuan’s exchange rate by the government due to international pressure
 (Zhang and Pan, 2004). Hereafter in Figure 4.4 there is a sign of overshooting in 2008, where the exchange rate undershoots sharply after adjusting to its equilibrium value. Compared to the financial stock in Figure 4.5 it is noticeable that in 2008 M1 rose above average, but it could be argued that it is not enough to justify the huge undershoot.
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Figure 4. 6 India’s actual (s) and long run exchange rate (ŝ)
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Figure 4. 7 India’s financial supply (m) and exchange rate difference (s - ŝ)

The Indian Rupee is easier to analyze, as the long run exchange rate is fixed over time, as seen in Figure 4.6. A huge overshooting and undershooting occur, where the direction is switched in 2004.However the changes in M1 (Figure 4.7) are too gradual to justify huge overshooting, let alone the undershooting in 2004 and 2006.
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Figure 4. 8 Russia’s actual (s) and long run exchange rate (ŝ)
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Figure 4. 9 Russia’s financial supply (m) and exchange rate difference (s - ŝ)

The Russian Ruble behaves very similar to the Indian Rupee. The Russian Ruble has a fixed long term exchange rate and overshoots before 2004 and undershoots after 2004, as seen in Figure 4.8. The overshooting of Russia and India are very similar hinting to a common cause, which is odd as Russia and India are not even major trading partners
. 

4.2 long term price index

In Figure 4.10 the long term price index trends are clearly visible. The first thing that catches the eye is the deviation of steepness between the countries. Russia has the most systemic inflation which almost reaches a rise of 12% a year. China has relatively low inflation. Brazil and India float in between the extremes, but still had a period of notable systemic inflation there.
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Figure 4. 10 Log of the long term Price index per country (p̂) 

Figure 4.11 till 4.14 show every country separately and compare the long term values of the price index with the actual values. 
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Figure 4. 11 Brazilian actual and long run Price index
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Figure 4. 12 Chinese actual and long run Price index
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Figure 4. 13 Indian actual and long run Price index
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Figure 4. 14 Russian actual and long run Price index 

From graphs 4.11 till 4.14 can be noted that the price indices do not vary very much related to their long term values. The Chinese price index shows the most variation, but even this variation is at most 3% from its long term value. Some over- and undershooting can be noted. However the variations are small and the pattern is not similar to the pattern seen in the exchange rate graph, which would be when an overshooting would occur. The overshooting should be a compensation for the stickiness of prices, which would be seen as an increase in prices when the overshooting reverts back to its equilibrium value.

4.3 Long term GDP

Figure 4.15 shows us the long term values of GDP. Russia has a linear trend and is sTable over the years. China and Brazil are exponential growers. This is also a signal that those countries are indeed still emerging economies which still have to reach their real potential. India has a pretty gradual growth, but because of the lag dependency of the long term value you can note a dip in the year 2007 and 2009.
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Figure 4. 15 Log of the long term GDP per country
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Figure 4. 16 Brazilian actual and long run GDP

In graph 4.16 is seen that the GDP of Brazil is unsTable. Variations occur of almost 20%. The GDP of Brazil got a big hit in 2001 where it plummeted far below the long term value. However the GDP grew quickly over the next years even after it reached its long term value. To note is that this pattern looks similar, but inverted, to the nominal exchange rate. This may point to a direct link between the exchange rate and GDP.
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Figure 4. 17 Chinese actual and long run GDP

The Chinese GDP values are surprisingly sTable over time. The largest residual does not even reach 8%, which is excellent in contrast to the other BRIC countries. 
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Figure 4. 18 Indian actual and long run GDP

The Indian GDP is of average volatility and shows a growing trend until 2008. In 2008 the GDP stagnates almost completely.
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Figure 4. 19 Russian actual and long run GDP

The Russian GDP is, as with the price index, quite similar to the Indian GDP trend. A rather gradual increase stops abruptly in 2008. This further indicates that these shocks to the economies of Russia and India have a common cause and impacted both countries the same way. This also leads to believe this was an external shock. However it is difficult to pinpoint what affects this drop, but the cause may lie in the financial crisis of 2008.

4.4 Compensating for the lagged dependent variable
Before we have concrete results with the parameter estimations we have to compensate for the lagged dependent variable. To do this we take as an example (4.1):

(4.1) (r – r*)t = a + θ(ŝ – s)t + d(r – r*)t-1 + εt
where d(r – r*)t-1 is the lagged dependent variable. In the case the shock to the economy happens when the economy is on its long term equilibrium (r – r*)t equals (r – r*)t-1. Substituting (r – r*) = (r – r*)t = (r – r*)t-1 in the long run gives the following estimate of the parameter:

(4.2) Θ =  θ / (1 - d)
This will be the same for l, k and h. Where the lagged dependent variable is insignificant the parameter does not have to be adjusted (d = 0). This will be the truly pure effect of a shock to the economy.
4.5 Parameter θ
	Parameter θ Brazil
	
	
	
	
	
	
	

	r – r* = θ(ŝ - s)
	
	
	
	
	
	
	

	constant
	0.132495
	 
	0.122991
	 
	0.081115
	 
	0.1325

	 
	0.0000
	 
	0.0744
	 
	0.1462
	 
	0.0000

	Ѳ
	-0.21862
	-0.21884
	-0.20327
	-0.01501
	 
	 
	 

	 
	0.0897
	0.5790
	0.2446
	0.9266
	 
	 
	 

	Lagged dependent variable
	 
	 
	0.067827
	0.900851
	0.372905
	0.903165
	 

	 
	 
	 
	0.8740
	0.0001
	0.3152
	0.0000
	 

	r2
	0.286606
	-7.73125
	0.125508
	-0.1563
	0.125508
	-0.1576
	0

	R2
	0.20734
	-
	0.016197
	-0.30083
	0.016197
	-
	-

	 
	
	
	
	
	
	
	

	Parameter θ China
	
	
	
	
	
	
	

	Constant
	0.001611
	 
	0.003184
	0.004435
	 
	 
	

	 
	0.7597
	 
	0.4978
	0.4864
	 
	 
	

	Ѳ
	0.811859
	0.81184
	0.823043
	 
	0.843581
	 
	

	 
	0.0355
	0.0269
	0.0252
	 
	0.0167
	 
	

	Lagged dependent variable
	 
	 
	0.544918
	0.452465
	0.539514
	0.441619
	

	 
	 
	 
	0.0527
	0.1922
	0.0445
	0.1868
	

	r2
	0.404403
	0.397823
	0.628797
	0.202229
	0.601695
	0.149138
	

	R2
	0.338226
	-
	0.522738
	0.102508
	0.551906
	-
	

	
	
	
	
	
	
	
	

	Parameter θ India
	
	
	
	
	
	
	

	constant
	0.035
	 
	0.028472
	0.019726
	 
	 
	0.035

	 
	0.0001
	 
	0.1060
	0.1542
	 
	 
	0.0001

	Ѳ
	-0.20748
	-20.7487
	-0.15855
	 
	0.012547
	 
	 

	 
	0.0754
	0.4222
	0.3553
	 
	0.9352
	 
	 

	Lagged dependent variable
	 
	 
	0.20783
	0.498824
	0.977354
	0.970888
	 

	 
	 
	 
	0.6578
	0.1799
	0.0011
	0.0003
	 

	r2
	0.309758
	-3.42357
	0.309175
	0.212528
	-0.03035
	-0.03126
	0

	R2
	0.233064
	-
	0.1118
	0.114094
	-0.15915
	-
	0

	
	
	
	
	
	
	
	

	Parameter θ Russia
	
	
	
	
	
	
	

	constant
	0.161364
	 
	0.086775
	0.077804
	 
	 
	0.161364

	 
	0.0028
	 
	0.0063
	0.0221
	 
	 
	0.0016

	Ѳ
	-0.15323
	-0.15321
	-0.43793
	 
	-0.31
	 
	 

	 
	0.7944
	0.8701
	0.0560
	 
	0.3482
	 
	 

	Lagged dependent variable
	 
	 
	0.230654
	0.29724
	0.576384
	0.598897
	 

	 
	 
	 
	0.0750
	0.0539
	0.0006
	0.0003
	 

	r2
	0.007941
	-1.82126
	0.650537
	0.389182
	-0.08797
	-0.22301
	0


	R2
	-0.10229
	-
	0.55069
	0.31283
	-0.22397
	-
	-


Notes: estimates of Ѳ with or without lagged dependent variable; p-values are reported below each coefficient
Table 4. 1 Parameter θ regressions
Using a Least Squares (LS) regression on (2.7) we end up with the results in Table 4.1 for parameter Θ. Only China has a significant result for parameter Θ with a value of 0.84358. Thus the link between the expectation of the exchange rate and the interest is only significant for China. For India, Brazil and Russia the best estimate is to stick with a constant value as seen in Table 4.1. In addition the parameters of India, Brazil and Russia are all negative, which is in contrast to the model.

When adjusted for the lagged dependent variable (Θ / (1 – d)) for China, as explained in paragraph 4.4: θ = 0.84358 / (1 – 0.539514) = 1.831934. Thus the only significant correlation is found to be positive, which means that UIRP does hold, but solely for China.
4.6 Parameter k and l

In the financial market equation the research showed that GDP is a good estimator. This is seen in Tables 4.3 and 4.4 (page 24 and 25). With all countries k is significant. On top of that the parameter is also positive for all the BRIC countries. On another note the results showed correlation between the domestic interest rate and GDP. This resulted in the domestic interest rate exempt from the results. In the case of Brazil and China, when regressed on only k or l and a lagged dependent variable, k and l were practically interchangeable. When parameter k was used parameter l was insignificant and parameter k significant and vice versa. However, Brazil and China have a positive correlation between r and (m – p). In (2.8) the correlation between r and (m - p) is assumed to be negative. 

	lag corrected
	

	
	Brazil
	China

	k
	0.14905
	0.413877

	l
	257.3051
	224.4664


Table 4. 2
India had a good result which showed a positive correlation between y and (m – p) and a negative correlation between r and (m – p), which even has a very high r2 of approximately 0.989. Russia had a very good correlation between y and (m – p) with also a very high r2 of approximately 0.986. However, Russia had a significance of 0.0536 for the correlation between r and (m – p), which only falls barely outside of our p-value of 0.05. It can be said that on basis of such a close call, to accept the correlation. Thus we can conclude that parameter k (correlation between y and (m – p)) is very significant in this research. Parameter l is solely for India a very good estimator and a reasonable estimator for the case of Russia. 
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Notes: estimates of k and l with or without lagged dependent variable; p-values are reported below each coefficient
Table 4. 3
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Notes: estimates of k and l with or without lagged dependent variable; p-values are reported below each coefficient
Table 4. 4
4.7 Parameter h

Parameter h shows us the correlation between the long term GDP and the real interest rate. The results are shown in Table 4.5. In contrast to the other parameters, the h parameter is significant in all countries with all r2 values above 0.90. The r2 value of Brazil and China are even near 1. Table 4.5 shows the results of the regression and Table 4.6 shows the corrected parameters. However, all parameter h values are negative; therefore the assumption that the parameter will be positive does not hold.

	Parameter h Brazil
	
	
	
	
	
	

	ŝ-p̂ = ŷ/h 
	
	
	
	
	
	

	constant
	0.617243
	 
	1.171742
	
	
	

	 
	0.1176
	 
	0.0000
	
	
	

	1/h
	-0.63815
	-0.54671
	-0.30938
	
	
	

	 
	0.0000
	0.0000
	0.0000
	
	
	

	Lagged dependent variable
	 
	 
	0.765733
	
	
	

	 
	 
	 
	0.0000
	
	
	

	r2
	0.941662
	0.922256
	1
	
	
	

	R2
	0.93518
	-
	1
	
	
	

	
	
	
	
	
	
	

	Parameter h China
	
	
	
	
	
	

	constant
	-0.58521
	 
	0.359419
	
	
	

	 
	0.0062
	 
	0.0000
	
	
	

	1/h
	-0.25448
	-3.02512
	-0.09817
	
	
	

	 
	0.0000
	0.0000
	0.0000
	
	
	

	Lagged dependent variable
	 
	 
	0.856301
	
	
	

	 
	 
	 
	0.0000
	
	
	

	r2
	0.939701
	0.855324
	1
	
	
	

	R2
	0.933001
	-
	1
	
	
	

	
	
	
	
	
	
	

	Parameter h India
	
	
	
	
	
	

	constant
	1.996396
	 
	-0.39237
	0.03505
	 
	 

	 
	0.0000
	 
	0.1936
	0.0583
	 
	 

	1/h
	-0.42125
	-0.11936
	0.092066
	 
	0.007792
	 

	 
	0.0000
	0.0000
	0.1607
	 
	0.0481
	 

	Lagged dependent variable
	 
	 
	1.361234
	1.116298
	1.138477
	1.071055

	 
	 
	 
	0.0001
	0.0000
	0.0000
	0.0000

	r2
	0.977917
	0.474009
	0.997946
	0.997223
	0.997339
	0.995532

	R2
	0.975463
	-
	0.997359
	0.996876
	0.997006
	-

	
	
	
	
	
	
	

	Parameter h Russia
	
	
	
	
	
	

	constant
	2.575011
	 
	0.205185
	-0.21924
	 
	 

	 
	0.0000
	 
	0.5096
	0.0000
	 
	 

	1/h
	-0.57642
	-0.17678
	-0.08906
	 
	-0.04614
	 

	 
	0.0000
	0.0000
	0.1932
	 
	0.0000
	 

	Lagged dependent variable
	 
	 
	0.765921
	0.912354
	0.83591
	1.099212

	 
	 
	 
	0.0001
	0.0000
	0.0000
	0.0000

	r2
	0.979391
	0.503275
	0.998042
	0.997463
	0.997907
	0.950329

	R2
	0.977101
	-
	0.997483
	0.997146
	0.997646
	-


Notes: estimates of h with or without lagged dependent variable; p-values are reported below each coefficient
Table 4. 5

	lag corrected
	
	
	

	
	brazil
	china
	india
	russia

	1/h lagged dependent variable corrected = (1/h) / (1-d)
	-1.32063
	-0.68316
	-0.05627
	-0.28121

	h =
	-0.75721
	-1.46379
	-17.7715
	-3.55606


Table 4. 6

4.8 Clear is that there is a negative correlation found in every BRIC country between the long term real exchange rate (s – p) and the long term GDP.
4.9 Parameter π
	Lastly parameter π can be estimated using parameter h to calculate output demand. Output demand will not be represented by its actual values as it is only an estimation based on the real exchange rate. If output demand can be measured it would probably include a constant, a lagged dependent variable or a correlation with other macro-economic variables. Despite of the lack of real measured values, we can use these approximations to see if there is a link between output demand (part of output demand that was able for estimation) and inflation. The results are shown in Table 4.7.

Parameter π Brazil
	
	
	
	
	
	
	

	ṗ = π(yd -  ŷ)
	
	
	
	
	
	
	

	constant
	0.126519
	 
	0.181537
	0.050131
	 
	 
	0.067182

	 
	0.4492
	 
	0.3868
	0.0854
	 
	 
	0

	π
	0.01505
	-0.01692
	0.032719
	 
	-0.01166
	 
	 

	 
	0.7187
	0.0000
	0.5218
	 
	0.1091
	 
	 

	Lagged dependent variable
	 
	 
	0.255915
	0.273468
	0.319903
	0.886204
	 

	 
	 
	 
	0.4923
	0.4446
	0.3785
	0.0003
	 

	r2
	0.015123
	-0.05338
	0.131194
	0.074784
	0.025485
	-0.37039
	0

	R2
	-0.09431
	-
	-0.11704
	-0.04087
	-0.09633
	-
	-

	
	
	
	
	
	
	
	

	Parameter π China
	
	
	
	
	
	
	

	constant
	-0.11983
	 
	-0.15807
	0.015043
	 
	 
	

	 
	0.1695
	 
	0.3959
	0.1544
	 
	 
	

	π
	-0.03433
	-0.00419
	-0.04556
	 
	-0.00408
	 
	

	 
	0.1243
	0.0386
	0.3543
	 
	0.1392
	 
	

	Lagged dependent variable
	 
	 
	-0.30012
	0.203186
	0.147819
	0.528472
	

	 
	 
	 
	0.6358
	0.557
	0.6802
	0.0912
	

	r2
	0.242047
	0.054178
	0.162529
	0.044848
	0.064705
	-0.25046
	

	R2
	0.15783
	-
	-0.07675
	-0.07455
	-0.05221
	-
	

	
	
	
	
	
	
	
	

	Parameter π India
	
	
	
	
	
	
	

	constant
	0.585029
	 
	-1.82796
	-1.72831
	 
	 
	

	 
	0.6429
	 
	0.1142
	0.1426
	 
	 
	

	π
	0.674453
	0.74536
	0.230874
	 
	0.208748
	 
	

	 
	0.0020
	0.0000
	0.2158
	 
	0.3076
	 
	

	Lagged dependent variable
	 
	 
	1.143063
	1.474405
	0.836214
	1.152579
	

	 
	 
	 
	0.0081
	0.0001
	0.0226
	0.0000
	

	r2
	0.670911
	0.6625
	0.893045
	0.864752
	0.843304
	0.820053
	

	R2
	0.634346
	-
	0.862486
	0.847846
	0.823717
	-
	

	
	
	
	
	
	
	
	

	Parameter π Russia
	
	
	
	
	
	
	

	constant
	-23.327
	 
	2.382008
	11.36503
	 
	 
	

	 
	0.2142
	 
	0.4130
	0.0001
	 
	 
	

	π
	-17.7576
	-9.16459
	-4.77501
	 
	-5.87956
	 
	

	 
	0.0272
	0.0015
	0.0098
	 
	0.0000
	 
	

	Lagged dependent variable
	 
	 
	0.020742
	0.12272
	0.004123
	0.383255
	

	 
	 
	 
	0.6458
	0.0390
	0.9166
	0.0029
	

	r2
	0.435266
	0.323182
	0.794384
	0.431662
	0.772135
	-3.53607
	

	R2
	0.372518
	-
	0.735636
	0.360619
	0.743652
	 
	


Notes: estimates of π with or without lagged dependent variable; p-values are reported below each coefficient
Table 4. 7

There is no need to correct for a lagged dependent variable as no successful regression is found with both the parameter and a lagged dependent variable. Brazil shows a significant correlation, but r2 is negative. China also showed a minor correlation: parameter π is significant. However, r2 is very low at approximately 0.05. India was more promising: parameter π was highly significant and showed a relatively large r2. However, only using the lagged dependent variable resulted in a better estimation. Lastly Russia gave a reasonable result with a significant parameter π. Again, unfortunately a constant and a lagged dependent variable showed better results. This parameter should show a link between inflation and a difference between demand and supply of GDP, which it does not. To note is that demand for GDP is not measurable and only the part which is determined by the real exchange rate is estimated, which may explain the minor results.
5. Implications

As far as the interest rate goes are the estimations not very helpful. UIRP is found to only hold in China. This means that there is strong evidence for the expectations part of the Overshooting Model. The interesting part of this finding is that China is a country which held its interest rates and exchange rates pegged for at least a few years of this research (Zhang and Pan, 2004). That specifically this country marks a good correlation between expectation of the exchange rate and the interest rate is very surprising. In addition research done by Benigno (2008) showed a very significant relationship between interest rates and exchange rates.

Also does the interest rate have less than expected relationship in the financial markets as seen in paragraph 4.6. Only in India does the interest rate contribute to the estimation of the financial markets. In China and Brazil it is unclear if the GDP or the interest rate is a better estimator. However as stated in paragraph 4.6 the parameters are negative, which contradicts the model. In addition is GDP in Russia also the better estimator. This suggests that GDP is overall the better estimator in Brazil, China and Russia. Only in India can you make the claim that both interest rate and GDP influences the financial markets significantly. This means again that an effect on the interest rate is not predicTable when setting up a new monetary expansion or fiscal policy.

GDP is shown to be a very important estimator in this research. In the financial markets it is definitely the best estimator. Thus GDP has a great influence on the real financial supply. In addition the long term value of GDP is a good estimator for the long term real exchange rate. However this research shows the direction of this estimate is flipped. It shows a rise in GDP results in an appreciation ((s – p) declines) of the real exchange rate. Also it shows with parameter h negative that an appreciation (s declines) results in a larger demand for domestic output.

 Especially Brazil has to take good care of the effect of GDP on the nominal exchange rate. If we compare Figures 4.2 and 4.16, we find that both over- and undershootings happen in both variable estimates. Thus a higher GDP relates to an appreciation of the real exchange rate ((s – p) declines). As the BRIC countries are still emerging economies GDP has a high probability of climbing in the next years. According to this correlation the real exchange rate will appreciate in the next years. Brazil has to note that for example the export could take a major hit.

The correlation between inflation and the difference between output supply and demand proved significant according to the regression. However, inflation was better estimated by lagged dependent variables in India and Russia. In Brazil and China the parameter was significant, but r2 was near zero. Parameter π should show us the adjustment of the good markets compared to a change in demand, but this research shows no good estimate for this adjustment.

6. Conclusion

This research gives some evidence against some parts of the Overshooting Model and some evidence for the model. Firstly the introduction of lagged dependent variables seems very important in the research of macroeconomic indicators. Shown is the fact that with compensating for these influences the estimate of parameters becomes more robust. Secondly a strong point of the model was the fact that expectations were factored in the UIRP. However, in this research only China showed a significant UIRP parameter. The other BRIC countries showed better to be explained by a lagged dependent variable or by a constant alone. 

The financial market was majorly dominated by the influence of GDP, except for the situation of India: again giving evidence against the Overshooting Model as with the UIRP assumption. However, GDP as estimator in the financial market proved very significant and gives evidence for this relationship. The output demand estimates also gave evidence against the Overshooting model. The results are highly significant with in Brazil and China nearing a r2 of approximately 1. However, the theory behind the Overshooting model assumes a positive correlation, but a negative correlation was found. 

Thus even after this research it is still difficult to predict how shocks affect the economies of the BRIC countries and the shocks will not have the same effect for every one of them. Further research could be done to analyze a time span before 1999. This could show more about the dynamic of exchange rate determination on emerging economies and especially further research on the BRIC countries. They are after all the biggest of emerging economies. Also could research be done within the same time span, but with monthly variables, as this research showed no real overshooting of the exchange rate as a result of monetary expansions, which was expected from the model. Evidence that overshooting does not happen at this time scale.
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8. Appendix

	Long Values Brazil
	
	
	
	
	
	

	Exchange rate
	
	
	
	
	
	

	constant
	0.415073
	0.86481
	0.88583
	0.407262
	0.239472
	 

	p-value
	0.0227
	0.0001
	0.0000
	0.1205
	0.2387
	 

	time
	0.199166
	-0.00841
	 
	-0.03084
	 
	 

	p-value
	0.0078
	0.6861
	 
	0.8709
	 
	 

	time2
	-0.0173
	 
	-0.00155
	0.000577
	 
	 

	p-value
	0.0055
	 
	0.3472
	0.9686
	 
	 

	Lagged dependent variable
	 
	 
	 
	0.72579
	0.721519
	0.995484

	p-value
	 
	 
	 
	0.2090
	0.0115
	0.0000

	r2
	0.646815
	0.019002
	0.098513
	0.69669
	0.570665
	0.483664

	R2
	0.558519
	-0.09
	-0.00155
	0.545034
	0.516998
	-

	
	
	
	
	
	
	

	Price
	
	
	
	
	
	

	constant
	3.994073
	4.078313
	4.24761
	3.018661
	0.368883
	 

	p-value
	0.0000
	0.0000
	0.0000
	0.0517
	0.0686
	 

	time
	0.107265
	0.068385
	 
	0.094463
	 
	 

	p-value
	0.0000
	0.0000
	 
	0.0510
	 
	 

	time2
	-0.00324
	 
	0.005239
	-0.00345
	 
	 

	p-value
	0.0034
	 
	0.0000
	0.0501
	 
	 

	Lagged dependent variable
	 
	 
	 
	0.2392
	0.932127
	1.014676

	p-value
	 
	 
	 
	0.4843
	0.0000
	0.0000

	r2
	0.991927
	0.974859
	0.868686
	0.993098
	0.985982
	0.978232

	R2
	0.989909
	0.972065
	0.854096
	0.989648
	0.98423
	-

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	GDP
	
	
	
	
	
	

	constant
	6.383162
	5.977786
	6.235253
	1.094762
	-0.13958
	 

	p-value
	0.0000
	0.0000
	0.0000
	0.7771
	0.8697
	 

	time
	-0.06258
	0.124519
	 
	0.096238
	 
	 

	p-value
	0.3316
	0.0001
	 
	0.4986
	 
	 

	time2
	0.015591
	 
	0.010645
	-0.00396
	 
	 

	p-value
	0.0131
	 
	0.0000
	0.7961
	 
	 

	Lagged dependent variable
	 
	 
	 
	0.787164
	1.036383
	1.0155

	p-value
	 
	 
	 
	0.2039
	0.0000
	0.0000

	r2
	0.920297
	0.820018
	0.909656
	0.93919
	0.897942
	0.897576

	R2
	0.900372
	0.80002
	0.899618
	0.903878
	0.885185
	0.897576


Table 8. 1
	Long Values China
	
	
	
	
	
	

	Exchange rate
	
	
	
	
	
	

	constant
	2.070375
	2.177258
	2.14398
	1.796841
	-0.49096
	 

	p-value
	0.0000
	0.0000
	0.0000
	0.0489
	0.1852
	 

	time
	0.031141
	-0.01819
	 
	0.035987
	 
	 

	p-value
	0.0036
	0.0018
	 
	0.0990
	 
	 

	time2
	-0.00411
	 
	-0.00165
	-0.00427
	 
	 

	p-value
	0.0002
	 
	0.0001
	0.0511
	 
	 

	Lagged dependent variable
	 
	 
	 
	0.009229
	1.226495
	0.990934

	p-value
	 
	 
	 
	0.7513
	0.0001
	0.0000

	r2
	0.950268
	0.67955
	0.847932
	0.96102
	0.876805
	0.84444

	R2
	0.937835
	0.643944
	0.831036
	0.941529
	0.861405
	-

	
	
	
	
	
	
	

	Price
	
	
	
	
	
	

	constant
	4.538959
	4.480606
	4.523136
	7.93456
	-0.29292
	 

	p-value
	0.0000
	0.0000
	0.0000
	0.0271
	0.6109
	 

	time
	-0.0067
	0.020238
	 
	-0.02178
	 
	 

	p-value
	0.3004
	0.0000
	 
	0.2023
	 
	 

	time2
	0.002244
	 
	0.001715
	0.004519
	 
	 

	p-value
	0.0018
	 
	0.0000
	0.6150
	 
	 

	Lagged dependent variable
	 
	 
	 
	-0.74336
	1.06774
	1.003943

	p-value
	 
	 
	 
	0.2598
	0.0000
	0.0000

	r2
	0.967601
	0.882905
	0.962637
	0.97157
	0.907495
	0.904255

	R2
	0.959502
	0.869895
	0.958486
	0.957355
	0.895932
	-

	
	
	
	
	
	
	

	GDP
	
	
	
	
	
	

	constant
	6.929069
	6.70733
	7.061559
	12.3661
	-0.37126
	 

	p-value
	0.0000
	0.0000
	0.0000
	0.6270
	0.2507
	 

	time
	0.056053
	0.158395
	 
	0.059808
	 
	 

	p-value
	0.0089
	0.0000
	 
	0.0535
	 
	 

	time2
	0.008528
	 
	0.01296
	0.01746
	 
	 

	p-value
	0.0002
	 
	0.0000
	0.0963
	 
	 

	Lagged dependent variable
	 
	 
	 
	-0.78076
	1.069205
	1.020346

	p-value
	 
	 
	 
	0.3555
	0.0000
	0.0000

	r2
	0.995744
	0.973726
	0.989478
	0.995614
	0.989187
	0.987114

	R2
	0.99468
	0.970806
	0.988309
	0.993421
	0.987835
	-


Table 8. 2
	Long Values India
	
	
	
	
	
	
	

	Exchange rate
	
	
	
	
	
	
	

	constant
	3.809538
	3.821746
	3.818755
	1.073398
	2.577805
	 
	3.811335

	 
	0.0000
	0.0000
	0.0000
	0.5920
	0.0931
	 
	0.0000

	time
	0.003899
	-0.00174
	 
	-0.05933
	 
	 
	 

	 
	0.8735
	0.7410
	 
	0.1512
	 
	 
	 

	time2
	-0.00047
	 
	-0.00016
	0.004541
	 
	 
	 

	 
	0.8135
	 
	0.7047
	0.1708
	 
	 
	 

	Lagged dependent variable
	 
	 
	 
	0.761965
	0.325456
	1.002896
	 

	 
	 
	 
	 
	0.1858
	0.3866
	0.0000
	 

	r2
	0.020036
	0.012752
	0.016726
	0.38735
	0.094865
	-0.31622
	0

	R2
	-0.22496
	-0.09694
	-0.09253
	0.081025
	-0.01828
	-
	0

	
	
	
	
	
	
	
	

	Price
	
	
	
	
	
	
	

	constant
	4.368299
	4.291083
	6.235253
	-1.00425
	-0.60979
	 
	

	 
	0.0000
	0.0000
	0.0000
	0.2032
	0.0006
	 
	

	time
	0.014436
	0.050074
	 
	-0.01729
	 
	 
	

	 
	0.0420
	0.0000
	 
	0.0037
	 
	 
	

	time2
	0.00297
	 
	0.010645
	0.000948
	 
	 
	

	 
	0.0003
	 
	0.0000
	0.0500
	 
	 
	

	Lagged dependent variable
	 
	 
	 
	1.246133
	1.145481
	1.011868
	

	 
	 
	 
	 
	0.0003
	0.0000
	0.0000
	

	r2
	0.994344
	0.967792
	0.909656
	0.999571
	0.996416
	0.982848
	

	R2
	0.992931
	0.964213
	0.899618
	0.999356
	0.995968
	-
	

	
	
	
	
	
	
	
	

	GDP
	
	
	
	
	
	
	

	constant
	6.011093
	5.883931
	6.151038
	-0.31574
	3.230371
	 
	

	 
	0.0000
	0.0000
	0.0000
	0.9287
	0.0638
	 
	

	time
	0.059207
	0.117897
	 
	0.09073
	0.071934
	0.090534
	

	 
	0.0805
	0.0000
	 
	0.0399
	0.0558
	0.0257
	

	time2
	0.004891
	 
	0.009571
	-0.00678
	 
	-0.00628
	

	 
	0.0762
	 
	0.0000
	0.2910
	 
	0.0293
	

	Lagged dependent variable
	 
	 
	 
	1.026063
	0.449848
	0.974127
	

	 
	 
	 
	 
	0.1148
	0.1212
	0.0000
	

	r2
	0.97506
	0.962145
	0.962592
	0.983883
	0.980284
	0.98386
	

	R2
	0.968825
	0.957939
	0.958435
	0.975825
	0.974651
	0.979248
	


Table 8. 3
	Long Values Russia
	
	
	
	
	
	
	

	Exchange rate
	
	
	
	
	
	
	

	constant
	3.362525
	3.36294
	3.356996
	2.03678
	2.182876
	 
	3.347756

	 
	0.0000
	0.0000
	0.0000
	0.1603
	0.0877
	 
	0.0000

	time
	-0.002339
	-0.00253
	 
	-0.05608
	 
	 
	 

	 
	0.9468
	0.7356
	 
	0.2656
	 
	 
	 

	time2
	-0.000016
	 
	-0.0002
	0.004042
	 
	 
	 

	 
	0.9955
	 
	0.7413
	0.2950
	 
	 
	 

	Lagged dependent variable
	 
	 
	 
	0.441871
	0.350153
	1.00311
	 

	 
	 
	 
	 
	0.2950
	0.3275
	0.0000
	 

	r2
	0.013306
	0.013302
	0.012722
	0.304578
	0.11966
	-0.29663
	0

	R2
	-0.233368
	-0.09633
	-0.09698
	-0.04313
	0.009617
	-0.29663
	0

	
	
	
	
	
	
	
	

	Price
	
	
	
	
	
	
	

	constant
	3.575788
	3.700506
	4.005202
	0.893752
	0.475311
	 
	

	 
	0.0000
	0.0000
	0.0000
	0.3921
	0.0005
	 
	

	time
	0.181675
	0.124113
	 
	-0.00383
	 
	 
	

	 
	0.0000
	0.0000
	 
	0.9516
	 
	 
	

	time2
	-0.004797
	 
	0.009565
	0.001374
	 
	 
	

	 
	0.0010
	 
	0.0000
	0.5030
	 
	 
	

	Lagged dependent variable
	 
	 
	 
	0.815787
	0.921318
	1.028907
	

	 
	 
	 
	 
	0.0302
	0.0000
	0.0000
	

	r2
	0.996433
	0.984957
	0.887991
	0.998403
	0.996457
	0.982773
	

	R2
	0.995541
	0.983286
	0.875546
	0.997604
	0.996014
	-
	

	
	
	
	
	
	
	
	

	GDP
	
	
	
	
	
	
	

	constant
	4.967685
	5.084389
	5.601887
	-1.03391
	0.867022
	 
	

	 
	0.0000
	0.0000
	0.0000
	0.8768
	0.1270
	 
	

	time
	0.268316
	0.214453
	 
	0.118224
	 
	 
	

	 
	0.0031
	0.0000
	 
	0.6007
	 
	 
	

	time2
	-0.004489
	 
	0.016722
	-0.01431
	 
	 
	

	 
	0.4145
	 
	0.0000
	0.2443
	 
	 
	

	Lagged dependent variable
	 
	 
	 
	1.185959
	0.891394
	1.027473
	

	 
	 
	 
	 
	0.3902
	0.0000
	0.0000
	

	r2
	0.964521
	0.961236
	0.887202
	0.959739
	0.938916
	0.916778
	

	R2
	0.955651
	0.956929
	0.874669
	0.939608
	0.931281
	-
	


Table 8. 4
� Eviews 7: version 7.1, June 2010 build, Standard edition.


� IS stands for the correlation of Investment and Savings and denotes the aggregate expenditures. LM stands for Liquidity preferenced Financial supply which denotes to what degree financial will be held in savings or for consumption.


� A depreciation equals a rise in the exchange rate as you will need more domestic currency to buy foreign currency


� Fault 1 denotes the chance the true hypothesis is being rejected and fault 2 denotes the chance a false hypothesis is being accepted (p-value).


� Table 8.1 through 8.4  in the Appendix


� World Socialist Website 29 July 2005. http://www.wsws.org/articles/2005/jul2005/yuan-j29.shtml


� http://www.rusimpex.ru/index1.htm?varurl=Content_e/Economics/index.htm





