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• With the Bank of Canada engaging in both conventional and unconventional monetary policy, 
the difference between the Bank of Canada’s policy rate and the neutral rate when the economy is 
at potential and inflation is on target is no longer sufficient in determining whether – and to what 
degree – monetary policy is stimulative or restrictive.

• In this paper, we propose a novel approach, distinguishing between short-term and long-term real 
(inflation-adjusted) neutral rates of interest. In doing so, we create a real neutral rate yield curve for 
Canada – a first of its kind – to compare against the policy rate and interest rates across different 
maturities. 

• Our real neutral rate yield curve produces four key results: 1) real neutral rates across the yield 
curve have dropped over the 30 years since the Bank of Canada began targeting inflation; 2) the 
gap between the long and short end of the curve (its slope) has shrunk as well; 3) the difference 
between short-end neutral rates and actual rates in the economy over our timeframe is consistent 
with prevailing narratives, e.g., that monetary policy was loose after the financial crisis as central 
bankers struggled to hit their inflation targets from below, and that, using our most recent data, 
monetary policy at the short end is neither tight nor loose – though with interest rates higher than 
pre-COVID, cyclical factors will cause the neutral rate to fall, leaving room for the Bank of Canada 
to continue to cut; and 4) the gap between our long neutral and long actual rates has been more 
cyclical in pattern following the financial crisis, indicative of a central bank making greater use of 
unconventional monetary policy.

INTRODUCTION

The neutral rate of interest, the interest rate that would prevail with an economy operating at potential 
and inflation at target, is an important concept for central bankers and economic forecasters. The spread 
between actual interest rates and the neutral rate tells these groups where, absent big disruptions to the 
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economy, interest rates are likely headed over a 
longer period of time. Beyond the central banking 
community, it also matters for fiscal sustainability 
and the determination of appropriate discount rates 
to use for pensions and other future obligations.

Debates around the “neutral rate” often focus 
on a single rate (see, for example, Holston et al. 
2017, Kiley 2020).1 However, there is more than 
one neutral rate, and it is important to distinguish 
between them and their implications. In particular, 
for policy, we need to understand neutral rates of 
interest across a typical yield curve of maturities, 
and compare them with actual rates over similar 
terms. By doing so, we create a more complete 
picture of a central bank’s monetary policy stance. 
This paper does just that, creating the first real 
neutral rate yield curve for Canada.

For the purposes of this paper, term represents the 
maturity of our interest rate, e.g., 3-month Treasury 
bills or 10-year Government of Canada bonds, while 
run represents the period over which the economy 
stabilizes. In the case of our neutral rates, this is the 
long run.2 We, therefore, look at short-term, long-run 
neutral rates and long-term, long-run neutral rates to 
make up the real neutral rate yield curve.

In this paper, we describe three important gaps 
for policymaking that the creation of a neutral rate 
yield curve addresses: the short-term gap, long-term 
gap, and slope gap. We discuss each in turn.

1 Debate goes even further as to whether models – be they structural or not – are able to estimate a neutral rate for a complex 
economy like Canada’s. See Laidler (2011) for a review. Borio (2024) recently gave a speech where he asks: “Is it useful, 
as is commonly done, to divine where real (inflation-adjusted) interest rates will go based on views about the evolution 
of the natural rate of interest, or r-star? This presentation argues that it is not, and that for much the same reasons r-star 
is not a helpful compass for monetary policy.” We disagree, but sympathize in that one should not be wedded too closely 
to the specific numbers. The key, we argue, is to look at the entirety of the neutral curve relative to the actual curve and, 
directionally, what this difference tells us about how stimulative or restrictive current monetary policy is.

2 In the parlance of Roberts (2018). Long-run stabilization, which occurs over a long period of time, differs from short-run 
stabilization, as in Woodford (2003), where the central bank would look to stabilize the economy with monetary policy 
each period. 

The short-term neutral rate, while still a long-
run concept, also captures the state of current 
economic conditions. The difference between it and 
a short-term actual rate determines how stimulative 
or restrictive conventional monetary policy is at 
a moment in time. This is the short-term gap. As 
a simple example, if the central bank’s policy rate 
is 5 percent and the short-term neutral rate is 3 
percent (a restrictive environment meant to close a 
positive output gap, i.e., bring overheated demand 
back into balance with supply), that gap of 2 
percent provides tighter monetary conditions than 
if the short-term neutral rate was 3.5 percent, where 
the gap, then, is only 1.5 percent.

Typically, and to some degree, the short-term 
neutral rate moves up and down with the business 
cycle. As economic conditions improve there 
are more investment opportunities, pushing up 
the investment curve and the neutral rate with 
it. Additionally, spending typically increases and 
saving commensurately falls. The reverse is true 
when economic conditions worsen and the neutral 
rate falls.

When central banks hike the overnight rate, 
spending slows and saving increases, the latter of 
which also drives down the neutral rate. This creates 
a bigger gap between the neutral rate and the 
higher policy rate, making for even more restrictive 
monetary policy.
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The long-term neutral rate is relevant to a 
situation in which the economy is operating at 
its long-run potential, with inflation at target. To 
make this determination, we need to understand 
the structural factors that are likely driving savings 
and investment decisions over a longer period (see, 
for example, Beaudry 2023). These include things 
such as aging, globalization trends, and a country’s 
productivity, to name but a few. The central bank 
has little to no control over these trends. 

Beginning in many ways with the financial 
crisis, and expanding markedly during COVID, 
central bankers have attempted to influence longer-
term maturities with quantitative easing – buying 
up government bonds to drive down rates – and 
forward guidance – e.g., speeches that suggest 
where the central bank sees the economy, and 
therefore rates, going in the future. As a result, 
the gap today between long actual rates and long 
neutral rates can also be thought of as an additional 
measure of how tight or loose monetary policy is.3 
This is the long-term gap.

Finally, we have the slope gap – the difference 
between short and long real neutral rates or, in 
other words, the slope of the real neutral rate yield 
curve. The slope of the actual yield curve is typically 
upward as investors demand higher interest rates 
to hold debt for a longer period of time. It is also a 
sign of optimism as investors prefer holding riskier 
assets, driving down the price of bonds and driving 
the yields up. When it is inverted, it tends to 
represent market pessimism, as investors are willing 
to hold lower-yielding debt. 

3 Before the financial crisis in 2008-09, the difference between long-term interest rates and long-term neutral rates would 
have been a marker of how optimistic or pessimistic markets saw prospects over a longer period. A more optimistic market 
would typically invest less in safe government bonds, driving up rates, and invest more in equities and other riskier assets. 
We note that concerns over fiscal sustainability may also drive up rates.

4 We use a time-varying parameter vector autoregression (TVP-VAR) to generate our neutral yield curve. The TVP-VAR 
allows our coefficients to change over time – capturing near-term effects – and does not force us to take a stand on the 
structure of the economy like in more theoretical models.

This optimism/pessimism distinction also 
applies to the slope of the real neutral yield curve. 
Specifically, the slope represents the difference 
between a) the intersection of savings and 
investment with only structural factors driving 
these two curves (i.e., the long part of the curve), 
and b) this same intersection where, now, current 
cyclical factors operate alongside structural factors 
in generating the equilibrium (the short part of the 
curve). A flattening or inverted slope is a sign of 
potential pessimism in the economy’s future.

It also represents a critical characteristic in 
understanding monetary policy’s current stance. It 
is entirely plausible to have a scenario where the 
central bank’s overnight rate sits below a short-term 
neutral rate while long-term interest rates sit above 
their long-term neutral counterparts. This could 
occur, for example, if we have an upward-sloping 
actual yield curve and a flatter neutral yield curve. 
Focusing on only the overnight rate’s relative stance 
would then make it seem as if the central bank was 
engaging in loose monetary policy when, in fact, 
this may be true at the short end of the curve but 
the opposite is true (it is tight) at the long end of 
the curve. 

The implication is that a complete picture of the 
central bank’s current monetary policy stance can 
only be created by evaluating all three of the gaps 
we introduce here. 

In creating the neutral rates across the yield 
curve – which we do using a time-varying 
parameter vector autoregression (TVP-VAR)4 – 
we forecast out over a five-year period, meaning, 
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as discussed, both our short-term and long-term 
neutral rates are stabilized over the long run. 

Our neutral rate yield curve – estimated from Q3 
1991 to Q1 2024 – has many of the characteristics 
one would expect:

• For the most part, the curve slopes upward, 
with periods of inversion coinciding with 
past crises, e.g., the 2015 oil price shock. 

• Both the short and long ends of the curve 
trended downward over the last 30 years, 
consistent with a period of falling interest 
rates.5 

• We see more volatility at the short end of the 
yield curve rather than the long end, as one 
would expect with its more cyclical nature. 

• We also see the long end falling more than 
the short end as structural factors – which 
affect both ends but are the only source of 
movement at the long end – have dominated 
the long end, while cyclical factors have at 
times offset these structural factors in the 
short end. 

From a policymaking perspective, historically 
speaking, the short end of our neutral yield curve 
suggests the Bank of Canada’s monetary policy was 
loose in the lead-up to the financial crisis, as was the 
case at other central banks – indeed, too loose for 
some (see Taylor 2011). It was also loose for much of 
the period from the financial crisis until the COVID 
pandemic, consistent with a central bank trying to 
bring inflation up to target. Using our most recent 
data, monetary policy at the short end appears to be 
right in line with neutral, though with interest rates 
still elevated relative to pre-COVID, savings will 
likely increase, pushing the neutral rate down and 
giving the Bank scope to continue cutting. 

5 We note that the methodology we employ has the benefit of being easily updatable in the future and can adjust to changing 
economic conditions, e.g., potentially higher underlying interest rates going forward, given (as the name suggests) the fact 
that the parameters can change over time.

Before the financial crisis and the beginning 
of unconventional monetary policy, long-term 
actual rates often exceeded long-term neutral 
rates. This may have been the result of a falling 
interest rate environment and markets adjusting 
to that new normal. After the financial crisis and 
into the COVID period, as monetary policy got 
more involved with influencing the longer end of 
the curve, we see a more cyclical nature to the gap 
between actual and neutral rates. Again using our 
most recent data, with actual rates sitting below 
their neutral rate equivalent, monetary policy 
appears stimulative at the longer end of the curve.

A NEUTR AL R ATE ACROSS THE 
YIELD CURVE

The distinction between short- and long-term rates 
of interest is important. Figures 1a and 1b show 
evidence that the direction of interest rates, both 
at the short and long end, trended downward for 
much of the 30 years after the Bank of Canada 
began targeting inflation in 1992. This result reflects 
falling inflation at the short end and different 
structural factors at the long end, including an 
aging population that increased savings in advance 
of retirement. Despite the similarity in their 
direction, there are notable differences reflecting the 
characteristics of different interest rate maturities. 
In particular, the short end of the curve is more 
cyclical and stays closer to the Bank Rate, whereas 
the long end of the curve can keep longer-term 
considerations at the forefront. Moreover, as we see 
in Figure 2 which looks at the difference between 
the long and short ends of the yield curve (using 
10-year bonds and 3-month Treasury bills), we can 
see the long end has fallen more than the short end 
over this period.
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Figure 1a: Short Interest Rates, Canada – Jan. 1992 – Aug. 2024

Source: Statistics Canada.
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Figure 1b: Long Interest Rates, Canada – Jan. 1992 – Aug. 2024

Source: Statistics Canada.
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Figure 2: Long Interest Rate Minus Short Interest Rate, Canada (10-year bond minus 3-month 
Treasury bill) – Q3 1991 – Q1 2024

Source: Statistics Canada and authors’ calculations. 

1990 1995 2000 2005 2010 2015 2020 2025
-2

-1

0

1

2

3

4

Percent

Much of the literature looking at neutral rates 
has focused on one rate, e.g., Holston et al. 2017, 
Champagne et al. 2023, among others. The only 
paper we are aware of that creates a neutral rate 
yield curve comes from the Bank of Japan and is 
done for Japan (Imakubo et al. 2023). Creating one 
for Canada is a novel venture.

There has been other important work on short 
versus long neutral rates, though it has stopped 
short of creating a yield curve. Special note should 
be paid to Baker et al. (2023a and b), as it provides 
evidence with respect to the COVID period and 
the situation today. 

As described above, as central banks increase 
the overnight rate, and other interest rates increase, 
the neutral rate normally falls as people save more 
and invest less, and this spread makes for an even 
tighter environment. However, with respect to the 
current tightening cycle, there is evidence in both 
Canada and the United States that, if anything, the 
short-term neutral rate has increased during this 
time, making the job of the Bank of Canada and 
Federal Reserve more difficult.

Baker et al. (2023a) show that financial 
conditions in the United States, in particular 
corporate spreads, are the primary driver of higher 
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short-term neutral rates. Normally, as central 
bank policy rates increase, saving in safe assets like 
government bonds increases, driving up their price 
and driving down their yield. Also, with economic 
conditions worsening, the spread investors demand 
on riskier assets widens. This time around, Baker 
et al. show that the spreads have been resilient, 
keeping investment in riskier assets high, leaving 
the neutral rate elevated.

There is no similar analysis for Canada that we 
are aware of, but saving rates were relatively flat 
instead of increasing during the first 15 months of 

6 We have finally begun to see the typical increase in the saving rate we would expect during a tightening cycle. The saving rate 
increased to 6.5 and 6.2 percent in the final two quarters of 2023 and 6.7 and 7.2 percent in the first two quarters of 2024.

the Bank’s tightening cycle – from Q2 2022 to Q2 
2023 (Figure 3). One potential explanation is that 
due to the massive amount of government transfers 
acquired during the pandemic, consumers did 
not need to save as much to meet higher interest 
payments and/or were less enticed by higher 
interest rates in savings accounts. Savings totaled 
$528 billion over the four years from 2015-2019, 
a number exceeded in just two quarters in Q2 and 
Q3 2020. This left ample room to continue to spend 
and invest, including in riskier assets, during the 
tightening cycle.6 

Figure 3: Canada Saving Rate – Q1 1992 – Q2 2024

Source: Statistics Canada.

-5

0

5

10

15

20

25

30

Q1 1
992

Q1 1
994

Q1 1
996

Q1 1
998

Q1 2
000

Q1 2
002

Q1 2
004

Q1 2
006

Q1 2
008

Q1 2
010

Q1 2
012

Q1 2
014

Q1 2
016

Q1 2
018

Q1 2
020

Q1 2
022

Q1 2
024

Percent



8

A different paper by the same authors, Baker et al. 
(2023b), models the US long-term neutral rate over 
time, and concludes that alternative methods produce 
opposing conclusions on the direction of the current 
long-term neutral rate relative to where it has been 
since the beginning of the pandemic. The explanation 
appears to be that, in certain models, information 
from the short-term r* (neutral rate) is factored 
into the long-term r*, whereas this is not the case in 
others. The effect of this divergence is exacerbated 
during the COVID period, consistent with our 
discussion above about the unique properties of this 
period on the short-term r*.

Again, at the time of publication, no similar 
analysis has been done for Canada; but we can 
hypothesize the direction of the long-term neutral 
rate by looking at the structural trends present over 
the three decades that preceded the pandemic, and 
whether those are changing or are set to change.

Neutral rates and, indeed, interest rates globally 
were falling for much of the period between the 
beginning of the Great Moderation (known for 
its relatively smooth economic cycles) in the mid-
1980s and the pandemic (we saw this above in 
Figures 1a and b for Canada). A few different 
structural factors drove this fall. First, globalization. 
As more countries liberalized their economies, most 
notably China, goods became cheaper, driving down 
inflation and interest rates. Moreover, China was 
a massive saver, creating a glut of global savings, 
further driving down rates (see, for example, 
Bernanke 2005).

Globalization, and the merits of free trade, have 
been under immense pressure in countries all over 
the world over the last handful of years. Should this 
pressure lead to more protectionist policies, we will 
see a reversal of the disinflation and lower interest 

7 See Robson and Bafale (2023) for more on Canada’s investment crisis. Note that the spike in labour productivity during 
COVID was mechanical more than structural, as it was more related to the lockdowns and the loss of employment in less-
productive jobs than any improvements in production efficiencies.

rate trends that characterized much of the last 30 
years. Additionally, the Chinese economy has been 
stalling of late, and its labour force shrinking, as the 
older population retires and draws down its savings 
(see Goodhart and Pradham 2020, as an example). 
As a result, the global saving rate could fall, given 
China’s influence, driving up interest rates.

In Canada, something similar is happening. 
During the Great Moderation to pandemic era, 
saving increased as more Canadians prepared 
for retirement than ever before (the babyboom 
generation). That large cohort is now retiring in 
droves, driving up Canada’s old age dependency 
ratio (the number of those above 65 divided by 
the working age population; see Kronick and 
Ambler 2019). These retirees, like the Chinese, are 
drawing down their savings to fund their retirement 
lifestyles. As a result longer-term neutral rates in 
Canada should increase as we look ahead.

On the investment side, Canada has experienced 
years of poor productivity, with today’s level the 
worst it has been since 2018 (see Figure 4). There 
are a number of explanations. To name a few: i) 
policies that encourage lending to fund mortgages, 
which does very little to increase productivity; ii) 
competition for our talent from the US; and iii) 
internal trade barriers. Each of these explanations on 
their own decreases investment opportunities, driving 
down prevailing interest rates.7

With Canada’s poor productivity record a hot 
topic (see Eichenbaum, Alexopoulos, and Kronick 
2024, Rogers 2024, Coyne 2023 and Plant 2023, 
among others), one can envision more policies 
that will look to reverse this trend. If successful, 
investment opportunities will increase, driving up 
the long-term neutral rate alongside. 
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Figure 4: Canadian Labour Productivity* – Q1 1981 – Q2 2024

*Labour productivity is the ratio between real GDP and hours worked.
Source: Statistics Canada Table: 36-10-0207-01. 

0

20

40

60

80

100

120

140

Q1 1
98

1

Q2 1
98

2

Q3 1
98

3

Q4 1
98

4

Q1 1
98

6

Q2 1
98

7

Q3 1
98

8

Q4 1
98

9

Q1 1
99

1

Q2 1
99

2

Q3 1
99

3

Q4 1
99

4

Q1 1
99

6

Q2 1
99

7

Q3 1
99

8

Q4 1
99

9

Q1 2
00

1

Q2 2
00

2

Q3 2
00

3

Q4 2
00

4

Q1 2
00

6

Q2 2
00

7

Q3 2
00

8

Q4 2
00

9

Q1 2
01

1

Q2 2
01

2

Q3 2
01

3

Q4 2
01

4

Q1 2
01

6

Q2 2
01

7

Q3 2
01

8

Q4 2
01

9

Q1 2
02

1

Q2 2
02

2

Q3 2
02

3

Ratio

Lastly, we note that, reflecting a small open 
economy in a world of relatively free capital 
mobility, Canada’s neutral rates across the yield 
curve will be influenced not only by domestic 
factors but by global factors as well.8 These global 
factors will influence both global neutral rates and 
Canada’s neutral rates.

The takeaways are, therefore:
1. There are differences between what drives 

interest rates at the short and long end of the 
yield curve;

2. This will be true of both actual interest rates 
and neutral rates;

8 In the model of Kuncl and Matveev (2023), Canada’s neutral rate is a combination of a global neutral rate and a country 
premium determined by domestic factors that influence Canada’s net foreign asset position relative to its output.

3. These drivers can change over time; and
4. With this in mind, understanding gaps 

between short and long neutral rates, short 
actual and short neutral rates, and long actual 
and long neutral rates is important for central 
bankers as they consider monetary policy 
options.

We turn now to our methodology to generate a real 
neutral rate yield curve for Canada, and what the 
results tell policymakers – in particular the central 
bank – about past policy, where things stand today, 
and what it means as we look ahead. 
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Box 1: METHODOLOGYBox 1: Methodology

METHODOLOGY

As we have discussed, the estimation of a neutral rate is not unique to this paper. What is novel is 
our focus on the neutral rate yield curve, and specifically for Canada. That said, we briefly mention 
other work estimating neutral rates and their implication for our paper.

There are many different approaches one can take to estimate the neutral rate. These include, 
as summarized in Cacciatore et al. (2024), empirical models, such as reduced-form models, semi-
structural models, affine term-structure models, and macro-finance models, as well as structural 
models. Our use of a time-varying parameter vector autoregression (TVP-VAR), which we describe 
next, falls into the empirical model category.a

We briefly describe what a TVP-VAR is and what its advantages are in this context, while 
interested readers can find more in Primiceri (2005) and in our online Appendix. 

Before doing so, we clarify upfront (see Table 1) that our methodology creates what we call a 
short-term, long-run set of interest rates for shorter maturities, and a long-term, long-run set of 
interest rates for longer maturities. We borrow the distinction from Roberts (2018), who explains 
that the use of term is for the maturity of the interest rate itself, while run represents the forecast 
period, or the period at which the central bank looks to stabilize the economy. The short-run 
involves stabilization of the economy with monetary policy each period, while the long-run is after 
the shocks have dissipated (see also Mendes 2014).

TVP-VAR

A TVP-VAR is similar to a standard VAR in terms of regression analysis; critically, however, it 
allows for the estimated coefficients on the independent variables and their variances to change over 
time. This means the independent variables affect the dependent variables differently in different 
moments, capturing near-term effects, as opposed to the standard approach to regression analysis 
which averages these effects over the full sample. This is particularly helpful with crisis periods, 
such as the financial crisis and COVID pandemic. Allowing for coefficients to change over time is 
ideal for both the short- and long-term components of a neutral yield curve, but is most salient in 
the former. Another major advantage of a TVP-VAR over other methods is that it does not require 
much in the way of structure, unlike, for example, dynamic stochastic general equilibrium (DSGE) 
models. The variables are able to speak for themselves within the system.b

a Other empirical attempts include Del Negro et al. (2017), Hamilton et al. (2016), Adrian et al. (2013). Structural 
model work examples include Kuncl and Matveev (2023) and Rachel and Summers (2019), among others.

b Structure in a VAR can come from how the variables are ordered, or by more complex restrictions. Structure 
ensures causality when looking at how variables respond to different shocks in the model. The process is much more 
complex in a DSGE model, though the upside is a more fulsome understanding of all the interactions between 
economic variables. Because we only want to generate forecasts based on the current state of the economy in the 
absence of shocks, rather than impulse responses to shocks, our exercise in this paper is not reliant on structure.

https://www.cdhowe.org/sites/default/files/2024-10/Comm%20668_online%20appendix_0.pdf
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Box 1: Methodology

Iterated Forecast – Forming r*

The use of a TVP-VAR requires a sufficiently large sample size. In our analysis, we use data from 
the first quarter of 1986 to the first quarter of 2024, exceeding some recent related TVP-VAR 
work (see, Brubakk et al. 2018, among others). We start with a standard VAR ordering (see 
Lubik and Matthes 2015, among many others), with real GDP growth followed by core inflation 
(it better captures the underlying trend in the economy compared with headline inflation) and 
the actual real rate.c The real rate is measured as the nominal rate minus a measure of inflation 
expectations. We use both zero-coupon bonds and financial market statistics from the Bank of 
Canada and Statistics Canada (CANSIM Table 10-10-0122-01), respectively, to ensure our 
findings are consistent. We use the shortest possible term in each dataset, three months for zero-
coupon bonds and the Bank Rate for financial market statistics, to the longest term, 25 years 
for zero-coupon bonds and the government long-bond rate for financial market statistics.d The 
inflation rate is a core inflation measure from the Bank of Canada (CPI minus eight most volatile 
items). Inflation expectations are formed through a four-quarter moving average of inflation rates 

c As mentioned, we are interested only in the forecasting portion of our VAR exercise, and not the inference on the 
coefficients or the structural nature of the shocks. As a result, we do not see an issue with the combination of a 
non-stationary dependent variable like the real interest rate, and stationary independent variables like real GDP 
growth and inflation. As noted in the text, this is the same setup as in Lubik and Matthes (2015).

d Johansen and Mertens (2021) extend the Lubik and Matthes (2015) method in the sense of using a shadow rate 
for the lower bound period during the financial crisis. There are no similar shadow rates available for Canada 
that we are aware of. While helpful, it would only affect the very short end of our neutral rate curve, would only 
be relevant for the lower bound period following the financial crisis and COVID, and would not impact future 
analysis given the time-varying nature of our parameters.

Table 1: Term versus Run Distinction 

Source: Roberts (2018) and authors’ compilation.

Short-term  
(e.g. Bank Rate)

Long-term  
(e.g. Ten-year Government  

of Canada bond)

Short-run (stabilizes economy each period) Baker et al. (2023b) Roberts (2018)

Long-run (stabilizes economy over longer period) This paper (also, Laubach and 
Williams 2003)

This paper (also Del Negro et al. 
2017)
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Box 1: Methodology

RESULTS

We acknowledge at the outset that the specific 
results for any neutral estimate, in particular in real 
time, depend on the methodology one employs 
(Cacciatore et al. 2024). The Bank of Canada for 
its part, when it publishes its ongoing assessments 
of the neutral rate, looks at a series of models – 
both empirical and structural – to minimize these 
variances. In its most recent paper on this topic 
(Adjalala et al. 2024), its range for the nominal 
neutral rate, based on five different models, was 
between 2.25 and 3.25 percent. As this paper is a 
first attempt at moving beyond a single estimate for 
the neutral rate, we focus on our one methodology 
and attach confidence intervals to our estimates. 

We are interested in analyzing three gaps. First, 
the slope gap between the long-term neutral rate 
and the short-term neutral rate. This will give us 
an indication of how the slope of the neutral yield 
curve has changed over time, and how that affects 
the central bank’s overall monetary policy stance 
when compared against the actual yield curve. 
Second, the short-term gap between actual short-
term rates, in particular the Bank Rate, and short-
term neutral rates. This information tells us how 
tight or loose conventional monetary policy is at a 
moment in time. Lastly, the long-term gap between 
long-term actual rates and long-term neutral rates. 
At a time when central banks now implement 
unconventional monetary policy – quantitative 
easing, forward guidance, more communication in 

and, as a secondary check, the four-quarter moving average of inflation rates and the target rate.e We 
note that our results remain the same under different measures of inflation.f 

Following previous literature (Lubik and Matthes 2015, Brubakk et al. 2018, among others), at 
each time period, an iterative forecast of the real rate is done five years ahead for both the short-term, 
long-run and long-term, long-run neutral rates (see online Appendix for more).f We store the value 
of the forecasted real rate as the estimated r* value for each individual period. The three-variable 
VAR and forecast procedures are repeated for each bond maturity to get each individual neutral rate 
making up the yield curve. Our neutral rate curve spans the period from Q3 1991 – Q1 2024.g

e Our use of backwards-looking inflation as opposed to surveys of longer-run inflation expectations as our measure 
of inflation expectations is due a) to a lack of data availability at the level of specificity, frequency, and term we 
require; and b) to the evidence that people often rely on current macroeconomic trends in formulating expectations 
(see Kronick and Petersen 2022). However, one option to use a more forward-looking measure is to use our VAR 
to forecast inflation and then use that measure as our inflation expectations, subtracting it from the nominal rate to 
create a real rate and re-running our VAR. Results do not markedly change when we do this.

f We also note that our results are not systematically different when we include the US Federal Funds Rate to 
account for the US economy’s influence on Canadian interest rates. We, therefore, leave the Federal Funds Rate out 
for parsimony reasons. We also tested a version of the VAR with the spread between riskier corporate bonds and 
government bonds as a measure of market optimism, as well as a version where we include both long- and short-term 
interest rates in the same VAR. We find increased volatility, without any change to the overall narrative.

g We run the analysis out 10 years as well to ensure all cyclicality has been removed and find no change in the results.

https://www.cdhowe.org/sites/default/files/2024-10/Comm%20668_online%20appendix_0.pdf
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general – the gap also reflects the impact monetary 
policy has in pushing longer-term rates in the 
direction it wishes, and can be interpreted as tight 
or loose monetary policy.

As described in the methodology section, we run 
our TVP-VAR on two different sets of interest rate 
data: zero-coupon bond data published by the Bank 
of Canada, and financial market statistics from the 
Bank of Canada, accessed from Statistics Canada.

Figures 5 and 6 show our neutral rate estimates 
over time for a chosen short- and long-term 
maturity respectively using both sets of data. In 
Figure 5 we look at the 3-month maturity, while in 

Figure 6 we look at the 10-year maturity. In both 
cases, we include the point estimate as well as one 
standard deviation confidence intervals.

Undeniably, and regardless of underlying interest 
rate data, real neutral rates across the yield curve 
have fallen over the 30 years the Bank of Canada 
has targeted inflation, consistent with what we 
saw above for actual rates. It is also consistent with 
the factors we discussed above: workers saving for 
retirement; decreased investment opportunities 
as a result of, for example, policies that encourage 
lending to fund mortgages, which does very little 
to increase productivity; and globalization. We 

Figure 5: Short-Term, Long-Run Neutral Rate Estimates – Q3 1991 – Q1 2024 

Note: “Zero” represents the Bank of Canada’s zero-coupon bond data, while “Financial Statistics” represents financial market statistics data 
from Statistics Canada’s CANSIM Table 10-10-0122-01. Shaded area is a one standard deviation confidence interval.
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note that the path of neutral rates was smoother at 
longer maturities, which we would expect given the 
slower-moving structural factors that drive neutral 
rates further out the yield curve.9 

In all instances, real neutral rates hit zero 
following the financial crisis and have hovered 

9 We note that our neutral rate estimates, while more volatile, compare favourably with the results Cacciatore et al. (2024) 
present when using the model developed by Kuncl and Matveev 2023. Our results today are also consistent with the Bank’s 
current estimate of the nominal range, 2.25 to 3.25 percent (see Adjalala et al. 2024). Our results are also similar to those 
of Christensen and Rudebush (2019) in their estimates for the US since the turn of the century, though they find a slightly 
positive rate for the first few years post-GFC, whereas we find a slightly negative rate. 

around there since. The long-term, long-run 
neutral rates have stayed in negative territory since 
2020 until this most recent quarter, whereas the 
short-term, long-run neutral rates turned positive 
much earlier after COVID hit, and are above the 
long-term rates today. This inversion highlights 

Figure 6: Long-Term, Long-Run Neutral Rate Estimates – Q3 1991 – Q1 2024

Note: “Zero” represents the Bank of Canada’s zero-coupon bond data, while “Financial Statistics” represents financial market statistics data 
from Statistics Canada’s CANSIM Table 10-10-0122-01. Shaded area is a one standard deviation confidence interval. 
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the importance of considering the entire neutral 
rate yield curve when, through a comparison to 
the actual yield curve, determining the stance of 
monetary policy. 

We can see the flattening and inversion of the slope 
between the short-run and long-run neutral rates 
over time in Figure 7, panels 1 and 2, which show the 
results for both the zero-coupon bonds and financial 
market statistics. We can also compare this slope gap 

in neutral rate maturities with the same gap in actual 
maturities (Figure 7, panels 3 and 4, with a similar 
zero-coupon bond and financial market statistic split). 

With both the neutral rate and actual data, we 
see a clear downward trend in the gap, meaning the 
spread between long- and short-term maturities is 
closing over time. 

While the short end shrank, the long end of the 
curve shrank by more. Why might that be the case?

Figure 7: The Slope Gap: Long-term (10-year) minus Short-term (3-month) Neutral (panels 1 and 2) 
and Actual (panels 3 and 4) Interest Rates – Q3 1991 – Q1 2024

Note: “Zero” represents the Bank of Canada’s zero-coupon bond data, while “Financials” represents financial market statistics data from 
Statistics Canada’s CANSIM Table 10-10-0122-01.
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There are likely multiple explanations. One 
simple one is that as the Bank became an inflation 
targeter, this reduced inflation variability and, 
therefore, expectations, which had a greater impact 
further out the yield curve, reducing the risk 
premium on longer bonds, and in turn lowering 
those rates more than shorter-term rates.

Another explanation has to do with different 
influences on short- versus longer-term rates. There 
is an effect on the short-term, long-run neutral 
rate when structural factors change. An overall 
downward trending set of structural factors will 
drag down potential output at both the short and 
long end of the curve. But other factors affect the 
short-term, long-run neutral rate as well; factors 
that kept the short end elevated.

As an example of a particular factor, we earlier 
discussed work by Baker et al. (2023a), showing 
that corporate spreads, i.e., between risky and safe 
assets, have remained resilient (in the sense of not 
widening) as investors continue to invest in riskier 
assets during the post-COVID tightening, keeping 
the short-term neutral rate high. This resilient 
spread between risky and safe assets, however, has 
been a phenomenon since the early 2000s in both 
the United States and Canada (see Caballero, 
Farhi, and Gourinchas 2017 and Bailliu, Kronick 
and Wu 2023, the source for Figure 8a below 
showing Canada’s spread10). The argument pre-
COVID was that there was a safe asset shortage 
whereby, as interest rates got stuck at the lower 
bound, increased demand for government bonds 
could not be accommodated through falling 
interest rates. This created excess demand for 
this instrument, leading to a consistently higher 
premium required on risky assets. This was the case 

10 10-year Government of Canada bond in Figure 8a made real using actual inflation.
11 We note that Figure 9 indicates that the short-term neutral rate has leading properties towards the short-term actual rate. 

Indeed, when we test using cross-correlations this is true. However, when we run Granger causality tests in both directions, 
we find that the two series Granger-cause each other – i.e., the causality runs in both directions. Therefore, neither series 
provides a predictive advantage over the other. Results available upon request.

even before the financial crisis as real interest rates 
began to touch zero.

When looking at real bonds, the spread widens 
after COVID (Figure 8b) in Canada as inflation 
took off and the Bank starts tightening (this is 
represented by the difference between the top and 
bottom lines, which correspond to the blue (top) 
and gold (bottom) lines in Figure 8a). However, 
when we look at nominal bonds, the spread 
remains consistent (the difference between blue 
(top) and gold (middle) lines in Figure 8b). 

Our final two gaps look at the difference 
between our short and long neutral rates and their 
counterpart actual short and long rates. Figures 
9 and 10 provide a specific example of actual real 
short rates compared with neutral real short rates, 
and actual real long rates compared with neutral 
real long rates.11 As before, we choose as a specific 
example the 3-month actual rate compared with the 
3-month neutral rate (zero coupon bond), and the 
10-year actual rate (zero coupon bond) compared 
with the 10-year neutral rate. Figure 11 takes the 
difference between actual and neutral rates at both 
the short and long end using the same maturities, 
with panels 1 and 2 showing the results for short 
rates using zero coupon bonds and financial market 
statistics respectively, and panels 3 and 4 providing 
the same breakdown for long rates. 

At the short end of the yield curve, the short-
term gap pre-financial crisis is fairly volatile, 
bouncing back and forth around zero, indicating 
a balance of tight (above zero) and loose (below 
zero) monetary policy (Figure 11). The cyclicality is 
consistent with prevailing narratives; for example, 
the narrative of loose monetary policy in the lead 
up to the financial crisis. By contrast, for the period 
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Figure 8a: Spread between Risky and Safe Assets, Canada – Jan. 1987 – Dec. 2020

Source: Kronick and Wu (2020).
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Figure 8b: Spread between Risky and Safe Assets, Canada – Jan. 2021 – Aug. 2024

Source: Statistics Canada and authors’ compilation.
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between the financial crisis and COVID, monetary 
policy was, on average, loose. This is what we would 
expect with a central bank trying to hit the inflation 
target from below, as was often the case. During the 
COVID period, monetary policy was quite loose 
as the economy was shut down, and perhaps stayed 
loose for too long, as we now know. Of late, as the 
central bank has tightened, this has reversed to the 
point where, today, monetary policy appears to be 
back at neutral. As higher interest rates relative 
to the past continue to bite, the neutral rate will 
likely shrink as saving continues to increase – in 
part because government transfers have been spent, 
as we discussed above – which will give the Bank 
space to continue to cut.

At the longer end of the yield curve, before 
the financial crisis the long-term gap was largely 
positive, which can be interpreted in different 
ways. One could argue markets were by and large 
optimistic in relation to what the structural factors 
were suggesting about the long-run state of the 
Canadian economy. Additionally, markets were 
adjusting to an environment of falling interest 
rates. After the financial crisis, we see a more 
cyclical pattern to this gap (seen more clearly in 
Figure 10) as the Bank of Canada engaged in more 
unconventional monetary policy, first using forward 
guidance (and communications more generally) and 
then, when COVID hit, using quantitative easing. 
The looseness we saw when COVID hit has not 

Figure 9: Actual and Neutral Short-term Interest Rate (3-month) – Q3 1991 – Q1 2024

Note: “Zero” represents the Bank of Canada’s zero-coupon bond data.
Source: Authors’ calculations.
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entirely disappeared at the long end of the curve 
(seen more clearly in Figure 11). 

Lastly, we provide specific examples of notable 
periods where we can see the gap between our 
neutral rates (using zero coupon bonds) and the 
actual rates across the yield curve, and determine 
whether the results are consistent with what one 
might expect. In 1998 (1998Q2 in Figure 12), there 
were a series of international crises – the Asian 
crisis and Long-Term Capital Management crisis 
– and, while Canada did not experience a recession, 
there was economic turmoil abroad which affected 
the domestic economy. Comparing actual rates to 
our neutral curve, we see that monetary policy was 
quite loose at the short end with the Bank trying 

to stimulate an economy facing a global economic 
slowdown. With actual long rates below neutral 
long rates in this pre-financial crisis period, markets 
were perhaps too pessimistic on the economy’s 
long-run potential.

In the first quarter of 2001, in the midst of 
the bursting of the dot-com bubble, rates were 
quite tight relative to neutral, reflecting the Bank’s 
perhaps too cautious approach to cutting, which 
picked up steam in the rest of 2001. The gap closes 
markedly at the longer end of the curve, though, 
with actual rates comfortably above neutral, there 
was still a discrepancy between markets and the 
long-term potential of the Canadian economy – 
this time in the opposite direction to 1998.

Figure 10: Actual and Neutral Long-term Interest Rate (10-year) – Q3 1991 – Q1 2024

Note: “Zero” represents the Bank of Canada’s zero-coupon bond data.
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In the financial crisis (2008Q4 in Figure 12), 
rates were again tight relative to the neutral rate, 
though the Bank was constrained by the effective 
lower bound (0.25 percent12). Markets appeared 
bullish at the prospects of a turnaround over the 

12 We note that the Bank’s own research – Witmer and Yang (2016) – has put the effective lower bound at -50 basis points. In 
practice, however, 0.25 percent has remained the limit of where the Bank is willing to go.

long term, sitting above the neutral rate despite the 
Bank’s first foray into forward guidance. The Bank, 
notably, didn’t engage in quantitative easing during 
this crisis.

Figure 11: The Short (panels 1 and 2) and Long-term Gaps (panels 3 and 4): Actual minus Neutral 
Interest Rates – Q3 1991 – Q1 2024

Notes: Short-term is 3-month, long-term is 10-year. “Zero” represents the Bank of Canada’s zero-coupon bond data, while “Financial” 
represents financial market statistics data from Statistics Canada’s CANSIM Table 10-10-0122-01.
Source: Authors’ calculations.
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The 2015 oil price collapse is an interesting case. 
Here, the actual curve was inverted at the short end, 
crossing through the neutral curve at the two-year 
maturity term. At the shortest term, monetary 
policy was tight, explaining why the Bank lowered 
the overnight rate twice in 2015 ( January and July), 
bringing it closer in line with the neutral rate. To 
the extent the Bank also wanted to communicate 
the need for rates to stay low to deal with the oil 
price shock, they were successful in keeping the rest 
of the actual yield curve below the neutral curve. 

The onset of the COVID pandemic (2020Q1) 
mirrored the 2015 oil price collapse story: the short 
end of the curve justifying overnight rate cuts (again 
constrained by the effective lower bound), an inverted 

actual curve with a crossover of the two curves at 
the two-year maturity term, and unconventional 
monetary policy keeping the longer end of the actual 
yield curve below the neutral curve. 

POLICY DISCUSSION AND 
CONCLUSION

For the Bank of Canada – and for fiscal authorities 
too – understanding neutral rates allows for an 
understanding of where interest rates are headed 
and how stimulative or contractionary current 
monetary policy is. 

Much of the past work in this area has focused 
on a single neutral rate but, as we argue in this 

Figure 12: Examples Comparing Actual and Neutral Inflation-adjusted Yield Curves

Note: Graph uses zero coupon bonds at the following maturities: 1q, 2q, 3q, 1y, 2y, 3y, 4y, 5y, 6y, 7y, 8y, 9y, 10y, 11y, and 12y.
Source: Authors’ calculations.
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paper, in the same way that the entirety of the 
actual yield curve matters, so too does the entirety 
of the neutral yield curve. Short-term, long-run 
neutral rates tend to vary with both structural 
factors and current economic conditions, and 
matter for conventional monetary policy. Long-
term, long-run neutral rates are affected more 
singularly by structural factors, and matter for 
today’s central banks which use as part of their 
toolkit unconventional monetary policy to influence 
interest rates further out the yield curve.

This paper creates the first real neutral rate yield 
curve for Canada, using an empirical methodology 
that allows our coefficients to vary over time. 
Additionally, it is model agnostic. Our estimates 
allow us to construct three relevant gaps that help 
refine not only the current stance of monetary 
policy but also how structural forces are shaping the 
slope of the neutral yield curve. 

The results from the first gap (the slope gap) – 
between the long end and short end of the neutral 
yield curve – show that the long portion of the 
curve has fallen more than the short portion of the 
curve over the 30 years since the Bank of Canada 
became an inflation-targeting central bank. In other 
words, the slope has flattened. We see evidence 
today that the short end of the curve has turned 
positive, and did so fairly soon after the COVID 
crisis hit, while the long end only just saw its first 
quarter above zero since the pandemic began. 
These differences in characteristics matter for how 
we think about monetary policy’s current stance, 
highlighted by the next two gaps.

The second gap (the short-term gap), between 
the short end of the real neutral curve and short-
term actual real rates, validates existing historical 
narratives. Monetary policy was indeed on the 
loose end in advance of the financial crisis, and was 
loose for much of the period between the financial 
crisis and COVID pandemic. Moreover, using 
our most recent data, and consistent with existing 
conditions, conventional monetary policy looking at 
the short end of the curve appears back at neutral, 
and heading towards being too tight. As relatively 
higher interest rates continue to work their way 
through the economy, driving up savings, this will 
push the short-term neutral rate down, providing 
space for the Bank of Canada to continue cutting 
the overnight rate.

The final gap (the long-term gap), between long 
neutral rates and long actual rates, makes clear that 
monetary policy, as expected, has become more 
active at the long end of the curve following the 
financial crisis. As a result, we see a more cyclical 
pattern than we did before. At our most recent data 
point, it appears loose (see Table 2 for a summary of 
the results from the three gaps).

We also looked at specific historical examples 
exemplifying the problem with assessing a central 
bank stance based only on the difference between 
the overnight rate and a singular neutral rate. In 
2015, for example, we see somewhat tight monetary 
policy at the short end, with looser monetary policy 
at the long end. The Bank did cut the overnight rate 
twice in 2015, as a result of the oil shock. Without 
space to cut much further – the overnight rate after 

Table 2: Neutral Rate Yield Curve Policymaking Gaps

Source: Authors’ calculations.

GAPS Pattern over Sample Status Today

Slope gap Flattening Inverted

Short-term gap Cyclical pre-financial crisis, stimulative post-financial crisis Neutral

Long-term gap Positive pre-financial crisis, cyclical post-financial crisis Stimulative
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the two cuts was 0.5 percent – this could have been 
interpreted as a problem. However, looking further 
out the yield curve we see additional looseness, 
which could allay those concerns.

These results all indicate that it would be 
prudent for modern central banking to involve 
the use of the entire yield curve – both actual and 

neutral – when implementing and evaluating its 
monetary policy. Not doing so risks interpreting 
the monetary policy stance as more restrictive or 
stimulative than it is in reality. We offer the real 
neutral rate yield curve generated in this paper to 
provide assistance in this regard.
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