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Introduction

The spirit of the question posed in this article’s title is motivated by the later work of none other than F. A. Hayek himself (1978, p. 84):

[A]dditions to the quantity of money that in a growing economy are necessary to secure a stable price level may cause an excess of investment over saving.  But though I was among those who early pointed out this difficulty..., I am inclined to believe that it is a problem of minor practical significance.

White (1999) interprets this statement as “a remarkable about-face,” in which Hayek “essentially repudiated his earlier business cycle theory and all that rested on it, most importantly his explanation for the onset of the Great Depression” (p. 118).  Although we believe that White is reading more into Hayek’s words than is justified, particularly on whether an acknowledgment of “minor practical significance” in the present tense implies that Hayek questioned his theory’s significance for circumstances in the past, the statement does raise an important question that practitioners of Austrian macroeconomics have, until now, failed to properly address: Does ABCT actually explain a sequence of events with any observable connection to modern-day economic fluctuations?  Obviously, Hayek (1978) did not think so.


Our answer is the motivation for this paper.  In effect, we reply that the present-day relevance of ABCT can only be assessed empirically.  The true measure of any business cycle theory, in any historical period, is the extent to which the economic phenomena predicted by the theory correspond to those actually observed.  Note that we are talking exclusively about second-order prediction here: we are not saying the value of a theory is determined by its ability to produce “true” forecasts of the future, but by its ability to produce explanations of history that correspond to observable data.

Despite an almost pathological aversion among many Austrians to the use of statistical analysis for the purpose of assessing the relevance of economic theories, Austrian macroeconomists are beginning to employ econometric techniques in an effort to provide evidence for the distinctive elements of ABCT.  This development is a welcome response to criticisms by Yeager (1997), Wagner (1999), and others in regard to the methodology of Austrian macroeconomics.  Although the eventual form of an Austrian method of “historical” analysis to match its theoretical methodology is yet to be determined, it is becoming increasingly likely that this method will rely on at least some types of statistical and econometric analysis.  This paper is intended to be a step in that direction.


Others before us have attempted to use modern econometric methods to analyze the propositions of ABCT with minimal success.  One of the best recent attempts is that of Keeler (2001), which examines relationships between interest rates, money supply, incomes, and capacity utilization.  The most important relationships identified in Keeler’s study are those between short and long term interest rates (taken as an indication of the relationship between the “market” and “natural” rates of interest) and their corresponding adjustments to output gaps (as indicated by the ratio of actual to trend GDP).  Keeler concludes that the robust relationship found qualifies as evidence consistent with ABCT, which is indeed the case; but it is also true that there are very good alternative explanations of this phenomenon, one of which is that central bankers actively manage the spread between short and long term rates in response to output gaps.


Keeler’s analysis also suffers from a serious methodological problem that is shared by other recent attempts at econometric analysis of ABCT: use of the term structure (the long-short spread) as a proxy for the divergence between market and natural interest rates implicitly assumes that differences between current short and long term rates are driven solely by expectations of future short term rates, the so-called Expectations Theory of the term structure.  Most research in term structure theory indicates that this assumption is a poor one – other factors such as liquidity preference and price risk seem to play an important role in the structure of interest rates.  These factors, along with central bank management of the long-short spread, distort the influence of personal time preferences on the term structure.  Therefore, any result based on the assumption of a purely expectations-driven term structure is suspect.

A Simple Reduced-form Model of the Money-Interest Rate-Output Relationship


Our model represents an attempt to retain the strengths of the Keeler (2001) study, particularly the focus on the relationship between market rates, the natural rate, and output gaps, while avoiding the pitfalls inherent in using actual rates, which can be manipulated by central bank authorities, as proxies for identifying adjustments with respect to the underlying natural rate.  The problems associated with the specification of market and natural rates, and what they are to be used for, are not trivial ones.  The natural rate itself must be free of the distorting influence of money that ABCT posits is the cause of maladjustment.  Furthermore, the eventual re-adjustment of the market rate to the natural rate (i.e. the recession) is really not the crux of the Austrian story
; rather, it is the appearance of the disequilibrium between the two in the first place.  An empirical model of the process that ABCT predicts would entail a demonstration that (1) central bank-induced changes in money cause a divergence between market rates and the underlying natural rate, and (2) that this divergence leads to a “boom-bust” scenario that is evidenced by an initial decrease, then an increase, in the output gap.  This sequence of events seems to us distinctive enough to the Austrian theory to provide for separation from the predictions of other theories (such as Monetarist or New Keynesian) without imposing the structural parameters that would subject the exercise to the Lucas critique.


The model can be expressed in reduced form as the following sequence of events:

ΔReserves → Δ(Natural Rate - Market Interest Rate) → ΔOutput.

The most straightforward manner of testing such reduced form relationships is that of Granger causality (see Granger, 1969).  Granger causality refers to statistical relationship between variables over time in which one variable acts as a leading indicator of another variable.  Although there is no theoretical content involved in this statistical relationship (i.e. it is not really a test of causality in the sense we normally use the term), it does provide a way of gathering evidence as to whether a posited causal relationship does in fact exist.  Essentially, Granger causality confirms an inter-temporal relationship between two variables.

Data and Methods


We obtained quarterly data on consumption, savings, money supply, central bank policy, and Gross Domestic Product (GDP) for Japan and the United States for the periods 1981-1996 (Japan) and 1980-1999 (U.S.).  Money supply figures were for M2 in Japan and MZM in the U.S., while the proxies chosen for central bank policy were the Japanese discount rate and the U.S. federal funds rate.  Based on the simple model expressed above, we developed tests of the following linkages.

Japan:
Discount Rate → Interest Rate Gap




(1)



Interest Rate Gap → GDP





(2)


U.S.:
Federal Funds Rate → Interest Rate Gap



(3)



Interest Rate Gap → GDP





(4)
The interest rate gap is defined as the difference between the “natural” rate of interest and the actual market interest rate.  However, because this difference is unobservable, it is necessary to proxy the gap.  We chose the consumption-savings ratio as the appropriate interest rate proxy based on the analysis in Rothbard’s analysis of the relationship between this ratio and the level of time preference (see Rothbard 1993, p. 342).  To calculate our proxy, we followed two steps.  First, after determining that consumption-savings ratios were trend stationary, we detrended the ratio accordingly to obtain the long-term average (predicted) values.  Second, the residuals from this detrended series were indexed to the appropriate money supply series to remove the effects of money supply variation on the ratio.  The indexed series represents the natural rate (which is unaffected by variations in money supply).  The interest rate gap is defined as the difference between this ratio and the actual (non-indexed) “market” ratio, which is caused to fluctuate by means of central bank-directed monetary policy.


Once we had obtained this measure of the interest rate gap, the methodology of Granger causality was employed to establish whether there was evidence of linkages (1)-(4) in the data.  In each case, the first linkage must be confirmed before the second linkage becomes relevant, because it is the effect of central bank policy on output through the divergence between the natural and market rates of interest that is the sine qua non of the Austrian business cycle story.  The conduct of these tests and results are presented in the following section.

Establishing Linkages: Tests and Results
Japan (1981-1996)

The basic model for Japan is that changes in the discount rate lead to changes in the interest rate gap, and that the changes in the interest rate gap lead to changes in GDP.  Japan’s monetary authorities tend to focus more on discount policy than open market operations, so the discount rate is the appropriate policy variable.  The interest rate gap yields an index for movements of the actual rate of interest away from the natural rate.  The central bank affects monetary policy through credit markets.  Thus, increases in the money supply are transmitted to the macroeconomy via increased lending.  The increase in lending is brought about by a decrease in interest rates.  This decrease in nominal interest rates will cause the interest rate gap to increase, ceteris paribus.  Thus, according to ABCT, we would expect changes in the discount rate to Granger cause the interest rate gap.  Thus, we perform a Granger causality test on a VAR to test the null hypothesis that the discount rate does not Granger-cause the interest rate gap.  We investigated the lag structure of the discount rate-interest rate gap to eliminate auto-correlation by virtue of examination of the correlogram of residuals.  A lag length of one period was determined to be appropriate.  The results of the Granger causality test are presented in Table 1:

Table 1

	Null Hypothesis:
	Observations
	F-Statistic
	Probability

	Discount Rate does not Granger Cause Interest Rate Gap
	63
	7.60367
	0.00758


We can reject the null hypothesis at the 1% level of significance, indicating that Bank of Japan monetary policy causes changes in the interest rate gap.
According to ABCT, when the market rate falls below the natural rate (i.e., there are changes in the interest rate gap) there will be an increase in nominal GDP (Garrison, 1997).  If the interest rate gap Granger causes nominal GDP, we can conclude that Japan has experienced fluctuations consistent with the predictions of ABCT.  Therefore, we performed a Granger causality test on a VAR with twelve lags to test the null hypothesis that the interest rate gap does not Granger cause nominal GDP.  The appropriate lag length for the VAR is established using the Akaike information criterion, and GDP is differenced to produce a stationary variable.  The regression results are presented in Table 2:

Table 2

	Null Hypothesis:
	Observations
	F-Statistic
	Probability

	Interest Rate Gap does not Granger cause nominal GDP 
	52
	 2.68491
	 0.01334


We can reject the null hypothesis at the 5% level of significance, indicating that a change in the market rate relative to the natural rate causes changes in output.
US (1980-1999)

The basic model for the US is that changes in the federal funds rate lead to changes in the interest rate gap and that the changes in the interest rate gap lead to changes in GDP.  The Fed affects monetary policy through open market operations which, in turn, influence the interbank borrowing rate.  Again, increases in the money supply are transmitted to the macroeconomy via increased lending leading to a decrease in interest rates.  We expect this decrease in the federal funds rate will cause the interest rate gap to increase, ceteris paribus.  Thus, we would expect changes in the federal funds rate to Granger cause the interest rate gap.  We performed a Granger causality test on a VAR with one lag to test the null hypothesis that the federal funds rate does not Granger-cause the interest rate gap.  The results are presented in Table 3:

Table 3

	Null Hypothesis:
	Observations
	F-Statistic
	Probability

	Federal Funds Rate does not Granger Cause Interest Rate Gap
	79
	 4.30466
	 0.04139


We can reject the null hypothesis at the 5% level of significance, indicating that Federal Reserve monetary policy causes changes in the interest rate gap. 

Again, if we can establish that the interest rate gap Granger causes nominal GDP, we can conclude that the US has experienced fluctuations consistent with the type posited by ABCT.  We thus performed a Granger causality test on a VAR with fourteen lags to test the null hypothesis that the interest rate gap does not Granger cause nominal GDP.  We again established the appropriate lag length for the VAR by using the Akaike information criterion.  The results are presented in Table 4:
Table 4

	Null Hypothesis:
	Observations
	F-Statistic
	Probability

	Interest Rate Gap does not Granger cause nominal GDP 
	66
	 3.07333
	 0.00315


We can reject the null hypothesis at the 1% level of significance, indicating that a change in the market rate relative to the natural rate causes changes in output.

Establishing the Boom-bust Scenario: Tests and Results

ABCT does more than posit that a market rate below the natural rate will lead to changes in GDP; it posits movements in GDP will be upward at first only and then downward as malinvestment makes itself apparent.  We have demonstrated that the interest rate gap Granger causes GDP.  We now seek to determine whether GDP growth will have a turning point endogenous to the interest rate innovation.  If this were the case, we would expect to see the interest rate gap have a positive impact on GDP in the near term and a negative impact in later periods.  

We estimate a finite distributed lag model of GDP as a function of the interest rate gap.
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If the interest rate gap leads to an artificial expansion followed by a contraction, we would expect to see 
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.  Put differently, we expect one set of interim or intermediate multipliers to be positive (
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).  ABCT suggests that the form of such a finite distributed lag model would be “quadratic”; i.e., we should see more recent interest rate gaps increasing GDP (due to a nominal movement beyond the production possibilities frontier) and more distant interest rate gaps decreasing it (back inside the original frontier).  We cannot know the interval p ex ante, but ABCT does predict that such an interval exists.  

A polynomial distributed lag (PDL) function (Almon, 1965) can be used to estimate such models especially in the face of multicollinearity.  We find evidence of multicollinearity when directly estimating equation (5).  We, therefore, estimate a PDL model for each country as:
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where
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There is no reason to believe, a priori, that the effects of an interest rate gap increase and then decrease smoothly; thus a second degree PDL (a true quadratic form) is not necessarily the correct form of the lag structure.  Using the lag length, k, from the models estimated above, we estimate the appropriate degree of polynomial, j, following Anderson (1962).  We do, however, restrict 
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 to zero for both countries.  That is, we don’t expect any effect from an interest rate gap before the gap exists. The appropriate degree of the polynomial is found to be four for the US and two for Japan.  We present the results below:

Table 1: US

	Dependent Variable: GDP (US)
	
	

	Sample (adjusted): 1983Q3 1999Q4
	

	Included observations: 66 after adjustments
	

	
	
	
	
	
	

	
	
	
	
	
	

	Variable
	Coefficient
	
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	
	

	
	
	
	
	
	

	C
	7031.804
	
	83.72926
	83.98264
	0.0000

	PDL01
	63.98347
	
	14.11878
	4.531797
	0.0000

	PDL02
	-22.43691
	
	5.674306
	-3.954124
	0.0002

	PDL03
	2.465907
	
	0.679363
	3.629734
	0.0006

	PDL04
	-0.086867
	
	0.024819
	-3.500017
	0.0009

	
	
	
	
	
	

	
	
	
	
	
	

	R-squared
	0.679438
	
	F-statistic
	32.32268

	Adjusted R-squared
	0.658417
	
	Prob(F-statistic)
	0.000000

	
	
	
	
	
	

	
	
	
	
	
	

	      Lag Distribution of CSMZM
	
	i
	Coefficient
	Std. Error
	t-Statistic

	
	
	
	
	
	

	
	
	
	
	
	

	             .  * |
	
	0
	 43.9256
	 9.31282
	 4.71668

	             .   *|
	
	1
	 56.5567
	 11.5770
	 4.88526

	             .  * |
	
	2
	 49.5614
	 10.4530
	 4.74135

	             . *  |
	
	3
	 32.5233
	 9.43884
	 3.44569

	             .*   |
	
	4
	 12.9408
	 10.3609
	 1.24901

	             *    |
	
	5
	-3.77223
	 11.8864
	-0.31736

	            *.    |
	
	6
	-14.2869
	 12.4254
	-1.14981

	            *.    |
	
	7
	-17.3591
	 11.7849
	-1.47299

	            *.    |
	
	8
	-13.8294
	 11.2214
	-1.23242

	            *.    |
	
	9
	-6.62346
	 12.4988
	-0.52993

	             *    |
	
	10
	-0.75154
	 15.1266
	-0.04968

	             *    |
	
	11
	-3.30877
	 16.4410
	-0.20125

	           * .    |
	
	12
	-23.4751
	 13.8574
	-1.69405

	        *    .    |
	
	13
	-72.5154
	 11.2762
	-6.43085

	 *           .    |
	
	14
	-163.779
	 31.0615
	-5.27274

	
	
	
	
	
	

	
	
	
	
	
	

	
	Sum of Lags
	
	-124.193
	 39.0226
	-3.18260

	
	
	
	
	
	


Table 2: Japan

	Dependent Variable: GDP Japan
	
	

	Sample (adjusted): 1983Q1 1996Q4
	

	
	
	
	
	
	

	
	
	
	
	
	

	Variable
	Coefficient
	
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	
	

	
	
	
	
	
	

	C
	830103.5
	
	12967.35
	64.01488
	0.0000

	PDL01
	1151054.
	
	154134.3
	7.467860
	0.0000

	PDL02
	-112750.9
	
	17269.13
	-6.529047
	0.0000

	
	
	
	
	
	

	
	
	
	
	
	

	R-squared
	0.976477
	
	F-statistic
	1100.064

	Adjusted R-squared
	0.975589
	
	Prob(F-statistic)
	0.000000

	
	
	
	
	
	

	
	
	
	
	
	

	      Lag Distribution of CSM2
	
	i
	Coefficient
	Std. Error
	t-Statistic

	
	
	
	
	
	

	
	
	
	
	
	

	          .  *    |
	
	0
	 1038303
	 136869.
	 7.58610

	          .    *  |
	
	1
	 1851103
	 239210.
	 7.73839

	          .     * |
	
	2
	 2438402
	 307029.
	 7.94193

	          .      *|
	
	3
	 2800199
	 340334.
	 8.22780

	          .      *|
	
	4
	 2936494
	 339144.
	 8.65854

	          .      *|
	
	5
	 2847288
	 303506.
	 9.38133

	          .     * |
	
	6
	 2532579
	 233555.
	 10.8436

	          .    *  |
	
	7
	 1992369
	 130016.
	 15.3240

	          .  *    |
	
	8
	 1226656
	 30485.6
	 40.2372

	          .*      |
	
	9
	 235442.
	 188485.
	 1.24913

	        * .       |
	
	10
	-981274.
	 395924.
	-2.47844

	     *    .       |
	
	11
	-2423491
	 638620.
	-3.79489

	 *        .       |
	
	12
	-4091211
	 916045.
	-4.46617

	
	
	
	
	
	

	
	
	
	
	
	

	
	Sum of Lags
	
	 1.2E+07
	 308243.
	 40.2372

	
	
	
	
	
	


In each case, the effects of a change in the interest rate gap are at first positive and then negative.  Not only did changes interest rate gap lead movements in GDP in each country, but also in time patterns predicted by ABCT.  It appears that central bank manipulation if interest rates led to a pattern of positive, followed by negative, negative impacts on GDP in a manner consistent with the Austrian theory.

Conclusions

Austrian business cycle theory is more than a collection of ad hoc observations about stylized facts.  ABCT offers a very clear set of propositions about the transmission mechanism behind the “artificial” boom and the impulse behind the downturn.  We have attempted to demonstrate that recent episodes in both the US and Japan did in fact contain elements that correspond closely with the predictions of ABCT.

The Austrian theory depends critically on the market rate of interest being systematically below the natural rate of interest.  Since the natural rate of interest is unobservable, we attempt to proxy it with a consumption-savings ratio.  Given this proxy for the natural rate we were able to establish an index that mimics the gap between the market and natural rates of interest, and use this gap to explain movements in output.  Finally, we established that the pattern of movements in output also conform to the predictions of ABCT.  While this evidence does not conclusively demonstrate the magnitude or importance of Austrian injection effects relative to other causes of fluctuations, or even that injection effects are altogether welfare-reducing in a present value sense, it does at least indicate their existence and relevance for a complete story of modern economic fluctuations.
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� Hayek (1969, p. 282) notes that his theory, and particularly the use of the “Ricardo Effect” to explain the reversal of investment expenditure, “never claimed to do more than account for the upper turning point of the typical nineteenth-century business cycle.”


� Lucas (1976).  Recent work by Evans and Ramey (2003) shows that monetary policy remains subject to the Lucas critique even when alternative forms of expectations (i.e. adaptive) are posited under bounded rationality.
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