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ABSTRACT

When money is added to a dynamic IS model, evidence from six countries indicates that money growth often helps predict the GDP gap and that the predictive power of short-term real interest is much weaker than previous work suggests.  
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I.  Introduction

Is there is a role for money in the empirical version of a modern dynamic IS equation?  What characterizes this type of IS equation is that it excludes any money measure.  Empirically, however, we find that the role of money has not diminished at business-cycle frequencies relative to real short-term interest rates.  In fact, we find that the predictive power of the lagged short-term real interest is much weaker than previous work would suggest.  
II. Model, Data and Estimation Results

The model estimated here is a version of that used in Rudebusch and Svensson (2002).  Their important and controversial finding is that, at least for the United States, changes in the money supply play no role in determining deviations of real output from its long-term path.
  We estimate the equation 

ygt =  η + α1ygt-1  + β1 (
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where ygt  is the output gap, (
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t-1 ) is a measure of the ex post real rate of interest, mt-1 is a lagged measure of the real money supply, and εt  is an error term.
  We include a constant term (η) in contrast to Rudebusch and Svennson’s practice of demeaning all variables and excluding a constant.  

In addition to the United States, we estimate equation (1) for Canada, France, Germany, Japan, and the United Kingdom.  Even though several countries are part of the EU central banking system, evidence on the comparative roles of interest rates and money measures in setting monetary policy can be gleaned from the data since it is mostly from pre-EU central bank period.    

All data, taken from the IFS dataset, are quarterly, seasonally adjusted values of real GDP for each country except Germany, where industrial production is used because it provided a much longer sample; inflation, measured using the relevant consumer price index; a short-term rate most like the U.S. federal funds rate; and a measure of money, including each country’s version of the monetary base, M1, and M2.
  Even though several recent studies seem to favor M2 as a more reliable monetary indicator [e.g., Leeper and Roush (2003)], we report the outcomes using all three measures since there is no consensus on which measure best reflects policy actions.  Finally, logs of real GDP were detrended using a conventional Hodrick-Prescott (1997) filter to focus on the business cycle component of the output.  


To make our results comparable with previous work, the real interest rate is measured as a four-quarter average of the nominal rate minus the four-quarter growth rate of consumer prices.  Similarly, real money growth (nominal money relative to consumer prices) is measured as a four-quarter change in the log level of the particular monetary aggregate.    


Each regression is estimated initially using the longest available sample data for four different specifications:  a baseline version with only the real rate of interest and lagged gap, and versions that separately include the three money measures.
  Results from these regressions are reported in Table 1. 
  The results in Table 1 indicate that the real interest rate is not a very robust policy measure.  Although the real rate is usually significant for the United States [see Rudebusch and Svensson (2002)], it never achieves significance, whether alone or paired with a money measure, in France, Japan or the United Kingdom.  For Canada this policy variable is significant in half of the regressions.  The only country for which the real rate is consistently significant at the 5 percent level is Germany.


The monetary measure is statistically important in explaining the gap for most countries in our sample.  For Japan, the United Kingdom and the United States, the base, M1 and M2 all are significant at the 10 percent level or better.  The results for Canada indicate that only the base is significant.  For Germany, both the M1 and M2 are statistically significant.  In every instance the estimated coefficient is of the expected positive sign.
  The only country for which no monetary measure is significant is France.  

Based on the full-period estimates, the evidence generally does not support the notion that money plays no role in influencing short-term movements in the output gap.

We also test for parameter stability.  We use the CUSUM-square test to identify a likely break in the equation with only lagged gap and then test for its statistical significance using a Chow test with a model that includes lagged real rates and money.  This allows us to determine if some version of equation (1) “solves” the instability when only information contained in past gap is used.  The outcome is reported in Table 2.


The first column reports the likely break point based on the CUSUM-square test.  The CUSUM-square tests indicate that the most likely break points occur in the mid-1970s, a finding may not be too surprising given the global recession at the time.  The only deviation from this result is for Germany, with a break in the late 1960s.  The remaining columns report Chow test results for regressions that include the lagged real rate of interest and the money measures.  When only the lagged real rate of interest is added to lagged gap, stability is rejected only for Canada.  Of course, note that the real rate is significant in the rate-only model for just two countries, Germany and Canada.  Even so, the inability to reject stability should not be mistaken for evidence of the real rate’s significance.  The significance levels for the other test statistics (reported in parentheses) usually reject stability.  Adding monetary measures leads to evidence of instability except for Germany, when M1 and M2 are included, Japan when M1 is used, and for the United States when base is used.  

Given the results in Table 2, what are the effects of the real rate and money on the gap using only the post-break data?  Table 3 reports estimates using data following the break-points defined in Table 2.  The results indicate that the real rate of interest is not statistically significant, except for Germany.  (It is significant for Japan but it takes on the wrong sign.)  The results for the money measures, in contrast, indicate that the base is significant only for Canada, M1 is significant (at the 10 percent level or better) for Canada, Germany and the United States, and M2 is significant in four countries.  The upshot is that money is significant more consistently than the real rate of interest.

III.  Conclusions


Estimating a popular dynamic IS model using data for six countries indicates that money often exerts a statistically significant impact on the GDP gap more often than the real rate of interest.  The evidence presented strongly suggests that the real interest rate does not span the full econometric space of monetary policy variables.   
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Table 1

Full sample regression results1




Estimated coefficients

Country

Real rate

Base

M1

M2

R2/DW

Canada

-0.042







0.69/2.01



(1.72)**



-0.011

0.041





0.70/2.01



(0.43)

(2.04)*



-0.044



0.014



0.70/2.02



(1.85)**



(1.60)



-0.042





0.002

0.70/2.01



(1.54)





(0.08)

France

-0.021







0.73/2.08



(1.06)



-0.022

0.003





0.72/2.08



(1.18)

(0.71)



-0.024



0.020



0.75/2.01



(0.90)



(1.13)



-0.019





0.018

0.75/2.01



(0.65)





(0.95)

Germany
-0.174







0.72/2.01



(2.38)*



-0.246

0.011





0.72/1.94



(3.49)*

(0.31)



-0.167



0.040



0.72/2.03



(2.31)*



(1.90)*



-0.274





0.097

0.73/1.99



(3.25)*





(3.36)*

Japan

0.025







0.67/1.98



(0.79)



0.026

0.030





0.68/1.96



(0.80)

(2.51)*



0.015



0.035



0.69/1.98



(0.51)



(3.31)*



-0.003





0.045

0.69/1.97



(0.09)





(3.48)*

United 

0.007







0.61/1.92

Kingdom
(0.34)



-0.006

0.022

n.a.



0.62/1.94



(0.28)

(1.88)**



-0.021





0.024

0.63/1.94



(0.90)





(3.04)*

United

-0.0004







0.76/2.12

States

(1.46)



-0.001

0.034





0.77/2.19



(1.62)**

(2.44)*



-0.001



0.041



0.77/2.03



(1.64)**



(2.85)*



-0.001





0.066

0.78/2.00



(1.91)*





(3.26)*

1.  Sample periods and variables are described in the text.  All equations include two lags of the gap and a constant term. (Complete estimation results are available upon request.) Values in parentheses are absolute values of t-statistics.  Significance at the 10 percent level is indicated by **; significance at the 5 percent or higher level is indicated by *.
Table 2

Stability test results



CUSUM-SQ

Chow tests results1 for model with:

Country
      date
     Rate
Rate/Base
     Rate/M1          Rate/M2
Canada

   1973.4
   5.10

   3.51

      3.60
       4.96





  (0.002)
  (0.004)
     (0.004)
      (0.003)

France

   1978.4
   0.40

   2.18

      2.65
       2.48





  (0.76)

  (0.06)

     (0.03)
      (0.04)

Germany
   1967.4
   2.18

   2.87

      1.61
       0.492




  (0.93)

  (0.02)

     (0.16)
      (0.78)

Japan

   1973.4
   1.90

   2.22

      1.59
       2.10





  (0.11)

  (0.06)

     (0.17)
      (0.07)

United

   1973.4
   0.57

   2.83

        NA
       3.62

Kingdom


  (0.68)

  (0.02)



      (0.004)

United

   1974.4
   1.03

   0.30

      4.12
       2.09

States



  (0.39)

  (0.91)

     (0.002)
      (0.07)

1.  F-statistics with levels of significance in parentheses.  

2.  Due to data restrictions on M2, this break is the midpoint of the sample, 1983.4.
Table 3
Post-break regression results1





Estimated coefficients

Country

Real rate

Base

M1

M2

R2/DW

Canada

-0.022







0.83/2.05


(1.01)



0.0001

0.040





0.84/2.04


(0.01)

(2.05)*



-0.037



0.018



0.84/2.03


(1.75)**



(1.70)**


-0.032





-0.019

0.83/2.05


(1.30)





(0.98)

France2

-0.027







0.75/2.06


(1.00)



-0.027

-0003





0.74/2.06


(1.00)

(0.05)



-0.024



0.020



0.74/2.02


(0.91)



(1.12)



-0.150





0.018

0.78/2.04


(2.10)*





(1.87)**
Germany2
-0.243







0.72/1.87


(2.91)*



-0.320

0.026





0.71/1.86


(3.96)*

(0.69)



-0.246



0.037



0.72/1.89


(2.94)*



(1.79)**



-0.420





0.111

0.59/1.99



(1.92)*





(2.88)*


Japan

0.064







0.64/1.68



(1.71)**


0.065

0.010





0.64/1.69



(1.72)**

(0.53)



0.056



0.022



0.65/1.69



(1.46)



(1.36)



0.043





0.031

0.65/1.69



(0.96)





(1.47)

United

0.014







0.70/1.98
Kingdom
(0.68)



0.006

0.013





0.70/2.01


(0.26)

(1.06)



-0.007





0.015

0.70/2.00


(0.32)





(2.93)*

United

-0.0003







0.79/2.08
States

(0.95)



-0.0004

0.030





0.80/2.09


(1.221)

(1.34) 



-0.0004



0.023



0.80/2.06


(1.25)



(1.67)**



-0.0007





0.065

0.81/2.02


(1.78)**





(2.17)*

1.  Variables are described in the text.  All equations include two lags of the gap and a constant term. (Complete estimation results are available upon request.) Values in parentheses are absolute values of t-statistics.  Significance at the 10 percent level is indicated by **; significance at the 5 percent or higher level is indicated by *.

2.  Due to data restrictions, the sample breaks for broad money specifications for France and Germany use 1984 as the hypothesized breakpoint.












� For recent analyses, see, among others, Kerr and King (1996), McCallum and Nelson (1999), Gerlach and Smets (1999), Meltzer (2001), Nelson (2002).  Leeper and Roush (2003) provide another treatment of the issue.


� We also estimated equation (1) with the real trade-weighted exchange rate included, which was never significant at any reasonable level.  


� No M1 equivalent is available for the United Kingdom.


� The full samples are:  Canada (1958-2000); France (1970-1999); Germany (1961-1998); Japan (1960-1999); United Kingdom (1958-2000); and the U.S. (1958-2000).


� For sake of convenience we exclude the estimated values for lagged gap.  The full results are available on request.  All regressions are estimated using White’s heteroskedasticity consistent standard errors.


� Because the monetary policy variables are four-quarter averages and growth rates and the gap variable is a one-quarter level, the interpretation of these monetary policy coefficients is not intuitive.  Consider a case where the GDP gap is an AR(1) process with a coefficient of one.  If this AR(1) coefficient is equal to one, the monetary policy coefficients can be interpreted as a permanent change in GDP.  Therefore, if money growth rises once and for all by 1% above its baseline level, then a once and for all rise in real M2 would have an impact on the monetary policy indicator for four quarters.   For example, the coefficient on M2 for the United States equals 0.066.  That means that a 1% rise in money would lead to a 4%*6.6%= 0.264% impact on GDP after four quarters and a permanent 10 percent rise in M2 would therefore lead to a 2.646% rise in GDP after four quarters.  
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