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ABSTRACT:  The Bank of England, like other central banks that use an interest rate as their 
policy variable, faces practical problems for implementation of monetary policy when interest 
rates are constrained by their zero lower bound.  The quantity of money, however, faces no 
such constraint and, for that reason, policies that emphasize control of the money supply may 
offer an alternative path toward achievement of a central bank’s nominal objectives.  A simple 
model rooted in Quantity Theory principles suggests this is possible if the quantity of money is 
measured properly, slow-moving trends in velocity are accommodated in the policy’s 
implementation, and nominal income replaces the price level to summarize the Bank’s long-run 
stabilization objectives. 
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Targeting Nominal Income under the Zero Lower Bound: The Case of the Bank of England 

 The Bank of England (BoE) pursues its objective of two percent inflation by setting a 

target value for its Bank Rate.  After varying between 0.25 to 0.75 percent in the aftermath of 

the financial crisis of 2008-2009, the onset of the Covid pandemic pushed the Bank Rate still 

lower to its current value of 0.1 percent.  At this level, however, the zero lower bound 

constraint implies that any further attempts at monetary stimulus would have to originate from 

an expanded use of quantitative easing or other “unconventional” policy tools.  

 In response to perceived limits on the ability of the BoE to restore economic activity to a 

level consistent with full employment and maximum output, setting a target for nominal GDP 

(NGDP) has been suggested as an alternative.  For example, Frenkel (2012) discusses “the 

death of inflation targeting” and the adoption of NGDP targeting in its place whereas Bean 

(2013) and Goodhart, et al. (2013) discuss some pitfalls of NGDP targeting for the BoE.1  If the 

BoE were to adopt a target for nominal GDP, however, a practical question would remain:  How 

would this goal be achieved?  In what follows we revisit a monetary policy strategy based on 

setting a path for the money supply rather than one that sets an interest rate target.  Although 

setting targets for the money supply fell out of favor when abrupt shifts in velocity severed 

traditionally observed linkages between money and nominal magnitudes, evidence suggests 

that results rejecting a role for money in monetary policy could be attributed to errors 

associated with measurement of the money supply rather than any breakdown in the 

fundamental relationships suggested by economic theory.2  If this conjecture is accurate, it 

                                                
1 Beckworth and Hendrickson (2020) and Fackler and McMillin (2020) compare nominal 
income targeting to inflation or price-level targeting using New Keynesian dynamic, stochastic, 
general equilibrium (DSGE) models and vector autoregressive (VAR) time series models.  Both 
studies point to superior performance of the United States economy under nominal income 
targeting. 
 
2 Belongia (1996) and Hendrickson (2014) replicate widely-known studies that reported 
breakdowns in traditional relationships between money and aggregate activity and show that 
results like those reported in the 1960s and 1970s are maintained when money is measured as 
a Divisia index.  See Barnett (1980) on the construction of Divisia aggregates and Barnett 
(2012) for a survey of problems that arise with the use of the official simple-sum monetary 
aggregates reported by central banks. 
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may be possible for a central bank to resurrect a strategy of this type to achieve a nominal 

objective if money is measured in a coherent manner.  In what follows, a simple analytical 

framework is adopted to examine whether setting a path for the money supply might allow the 

BoE to target nominal GDP. 

 

The Analytical Framework 

 The P-star model proposed by Hallman, et al. (1991) expressed the Equation of 

Exchange as: 

 (1) P*t = (MtV*t)/Q*t. 

where P*t is the long-run target value for the price level at time t, Mt is the chosen measure of 

the money supply, V*t, is the long-run equilibrium value for velocity, and Q*t is the value for 

potential real GDP at time t.  Apart from errors in the measurement of the simple sum 

monetary variable, the P-star model soon failed because the original study ignored slow-moving 

trends in velocity that undermined any relationships based on (1).3  Moreover, Orphanides and 

van Norden (2002) and Nelson and Nikolov (2003) identified problems associated with 

estimating a value for potential GDP in real time and discussed how implementation of a policy 

rule with this term would be problematic.  A finding of reverse causation between money and 

prices, using traditional simple sum measures of the money supply, led Hall and Milne (1994) 

to reject the P-Star model for the UK because this invalidated the basic relationship underlying 

the model. 

 For purposes of nominal GDP targeting, the terms in (1) can be re-arranged as: 

(2) Y*t = MtV*t, 

                                                
3 Orphanides and Porter (2000) reported that the conclusions of Hallman, et al. (1991) for the 
original P-star model are restored when, instead of assuming velocity is constant, it is allowed 
to vary via estimation of a forecasting equation. 
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where (Y*t) is a long-run target value for nominal GDP that is related to the behavior of a 

monetary aggregate (Mt) and an estimated value for that aggregate’s trend velocity (V*t).  In this 

form, any issues associated with estimating potential output are avoided but questions about 

the choice of an appropriate monetary aggregate and the accommodation of any slow-moving 

trends in velocity remain.  Nonetheless, if these two empirical issues can be dealt with, the 

nominal GDP variant of the P-star model may offer a means by which the BoE could achieve a 

target value for nominal spending even when the zero lower bound constraint is binding.  The 

viability of this approach is examined below. 

 

The Data 

 The monetary series used in equation (2) is a Divisia aggregate that encompasses the 

UK’s Household and Private Non-Financial Corporation sectors (H-PnFC).  These quarterly 

data, running from 1977.1 through 2021.2, are discussed by Berar (2013) and are available at 

the BoE website.4  This aggregate’s velocity and its long-run trend, calculated by the one-sided 

Hodrick-Prescott filter discussed by Stock and Watson (1999), are shown in Figure 1.  In 

addition to its ability to capture any slow-moving trends in velocity, this version of the H-P filter 

requires no out-of-sample information and, as such, any policy rule that includes V* can be 

implemented in real time.  The velocity of this measure of the money supply displays a 

relatively smooth and declining trend since the late 1970s and a steeper decline associated 

with the Covid-19 pandemic in the second quarter of 2020.  Inevitably, the one-sided filter 

adapts to movements in velocity with a lag.  Overall, however, the estimated long-run trend 

tracks velocity quite well, offering hope that it can serve as a useful proxy for V*t in (2). 

 

                                                
4 Data on nominal GDP, meanwhile, can be found through the website of the UK office for 
National Statistics (series YBHA) or through the Federal Reserve Bank of St. Louis’ FRED 
database (series UKNGDP). 
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Evaluating the Performance of a Rule Based on Money 

 To examine whether a policy rule based on (2) will guide nominal spending toward a 

target path, we follow the strategy employed by Hallman, et al. (1991) and regress the change 

in nominal spending growth on four of its own lags and the lagged value of the nominal income 

gap.  This gap is defined as the difference between the natural logarithms of the target (Y*t,) and 

actual (Yt,) values for nominal spending.  The target value is determined by using a value of 

trend velocity (V*t) generated by the one-sided H-P filter and the H-PnFC Divisia aggregate on 

the right-hand side of equation (2).  When expressed in logarithms, the target and actual values 

of nominal spending are represented by y*t and yt. 

 The regression equation takes the form 

(3) Δ2yt = a + b1Δ2yt-1 + b2Δ2yt-2 + b3Δ2yt-3 + + b4Δ2yt-4 + g(y*t-1 – yt-1) + et. 

A positive and significant estimate of the coefficient g on the gap variable indicates that the goal 

variable accelerates when its target value is greater than the actual value and, conversely, that 

nominal spending growth will tend to decline when the target value is below the actual value.  

In estimating (3), quarterly changes in nominal GDP growth are multiplied by 400 so that they 

are expressed in annualized percentage points.  Values for the nominal GDP gap variable are 

multiplied by 100 so that they are measured in percentage points. 

 Table 1 reports estimates of the parameters of (3) obtained from six sample periods.  

The benchmark sample period starts in 1977.1, the first quarter for which data on Divisia 

money are available, and ends in 2019.4, to avoid possible distortions associated with the 

Covid-19 pandemic.  Two shorter sample periods start in either 1993:1 or 1998:1, following the 

BoE’s adoption of an explicit inflation target in late 1992 and granting of its independence in 

1997, to allow for the possibility that the predictive power of monetary aggregates may have 
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diminished since the 1980s.5  Each sample period also can be extended through 2021.2, the 

more recent quarter for which data are available. 

Across all six sample periods, the large, positive, and significant coefficient for the 

lagged value of the nominal income gap indicates that nominal spending accelerates when the 

gap is positive and decelerates when the gap is negative.  Compared to the benchmark estimate 

obtained from the 1977-2019 sample period, the estimated coefficient on the nominal income 

gap increases when the dataset is constrained to begin in 1993 or 1998 or extended to run 

through 2021.  These results imply that the P-star model can serve usefully in guiding UK 

monetary policy, provided that (a) the money supply is constructed from economic principles of 

aggregation, (b) trend velocity is allowed to vary through application of the one-sided HP filter, 

and (c) nominal GDP growth replaces inflation in defining the BoE’s objectives.  Importantly, 

these results show no sign of deterioration in Divisia money’s predictive power, even over the 

recent period when traditional interest rate policies have been constrained by the zero lower 

bound.6  

 

Identifying a Target Path for Money 

To identify a path for money consistent with a goal for nominal income, the Equation of 

Exchange is re-arranged as: 

 (4) M*t = YTt/V*t 

where (YTt) is the target value for nominal GDP and V*t is the estimate of trend velocity.  Thus, 

with values for trend velocity used earlier and a given target path for nominal spending in 

                                                
5 See Batini and Nelson (2005) for background on these changes and, more generally, the 
evolution of UK monetary policymaking over the post-World War II era. 
 
6 Belongia and Ireland (2015, 2021), using Divisia monetary aggregates and estimates of trend 
velocity from the Hodrick-Prescott filter, found similar results for the United States and Euro 
Area.  When the change in the growth rate of NGDP for the UK is replaced with the change in 
the inflation rate, as in the original P-star model, the results over the post-1998 sample period 
indicate inflation will not converge to its target value. 
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hand, a central bank should be able to calculate values for the money supply consistent with 

this target. 

 If the target value of NGDP in (4) is represented as its trend, the difference between the 

target path for the money supply implied by (4) and its actual value can be labelled as a money 

gap.7  By illustrating how much the money supply has deviated from its target, the money gap 

allows inferences to be made about whether the stance of policy was too restrictive or 

expansionary relative to a value consistent with a target path for nominal spending.  

Figure 2 plots the percentage point differences between the actual and target values for 

the money supply and nominal spending.  Although both series display considerable variation 

over time, the figure shows that changes in the stance of monetary policy, as represented by 

deviations of money from its target, move closely with deviations of nominal GDP from its target 

(correlation = 0.76).  Tests of Granger causality also indicate causation running from the 

money gap to variations in the difference between actual and target values on nominal GDP.  

Beyond merely achieving a target value for NGDP, it appears as if a smoother path for the 

money supply could reduce the volatility of NGDP as well. 

 

Conclusion 

 The evidence presented suggests the BoE could use the quantity of money to stabilize 

nominal GDP around a target path were it to adopt that goal in lieu of its current objective of 

two percent inflation.  Crucially, the potential success of such a policy depends on the ability to 

track variations in trend velocity and measure the money supply in a manner consistent with 

the principles of monetary aggregation developed by Barnett (1980). 

 Of course, because it includes bank deposits as well as currency, the Divisia monetary 

aggregate linked here to nominal GDP cannot be controlled directly by the BoE.  In 

                                                
7 The trend was determined by regressing nominal GDP on a constant, a time trend, time 
squared and time cubed over a period spanning 1977.1 through 2019.4.  
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implementing the proposed strategy, the BoE would continue to adjust the Bank Rate and/or 

the quantity of reserves supplied via open market operations to target the Divisia money index.  

Under the present framework, described in the BoE’s “Red Book” (2015, p.9), however, 

increases in reserves supplied through large-scale asset purchases or “quantitative easing” are 

depicted as substitutes for further decreases in the Bank Rate when the latter is constrained 

by the zero lower bound.  Here, instead, changes in the Bank Rate and open market operations 

appear as complementary tools, both of which can be directed towards achieving a target for 

Divisia money that, in turn, works to stabilize nominal GDP.  And just as BoE operating 

procedures have evolved over the years, as described by Osborne (2016), to better stabilize 

money market and longer-term interest rates, further institutional changes could be directed 

towards enhanced monetary control, potentially increasing the strategy’s effectiveness still 

further. 
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Table 1. P-Star Regressions for UK Nominal Income 
 
Dependent Variable: Δ2yt, the change in nominal income growth. 

    
Independent Variables: constant, four quarterly lags of Δ2yt, and the lagged nominal income 
gap y*t-1 – yt-1. 

    
 Sample Period 
    
 1977.1 – 2019.4 1993.1 – 2019.4 1998.1 – 2019.4 
    

constant -0.2998 -0.1767 0.0641 
 1.08 0.55 0.19 
    

Δ2yt-1 -0.7990 -0.8325 -0.7728 
 10.60 8.58 7.39 
    

Δ2yt-2 -0.4799 -0.5324 -0.4059 
 5.05 4.21 3.13 
    

Δ2yt-3 -0.2237 -0.1322 -0.0853 
 2.38 1.05 0.66 
    

Δ2yt-4 -0.0593 0.0044 0.1248 
 0.79 0.05 1.22 
    

y*t-1 – yt-1 0.5945 0.7237 0.6967 
 4.03 3.47 3.17 
    
 Sample Period 
    
 1977.1 – 2021.2 1993.1 – 2021.2 1998.1 – 2021.2 
    

constant -0.5964 -0.7286 -0.3570 
 1.22 1.03 0.42 
    

Δ2yt-1 -0.9440 -0.9357 -0.9131 
 13.13 10.16 8.73 
    

Δ2yt-2 -0.6917 -0.6922 -0.6510 
 6.90 5.15 4.25 
    

Δ2yt-3 -0.3839 -0.3538 -0.3009 
 3.43 2.22 1.59 
    

Δ2yt-4 -0.1411 -0.0688 0.0333 
 1.10 0.35 0.13 
    

y*t-1 – yt-1 1.3022 1.7515 1.8667 
 6.26 5.75 5.39 

 
Note: Absolute values of t-statistics are in parentheses below each estimated coefficient. 
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Figure 1. Velocity and Trend: UK Divisia H-PnFC 
 

 
 

Note: The solid blue line shows the velocity of UK Divisia money for the Household and 
Private Non-Financial Corporation Sectors. The dashed red line shows the long-run trend 
computed by the one-sided Hodrick-Prescott filter. 

 
 
 
Figure 2. Deviations of NGDP from Target and Money Gap 

 

 
 

Note: The solid blue line shows the percentage deviation of nominal GDP from trend. The 
dashed red line shows the Divisia money gap. 

 


