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Summary
 Yield curve inversions are often seen as warning signals of a recession, but a statistical
analysis based on a logit model suggests that these signals should be interpreted with care.
 If we consider a reasonable lag between inversion and recession, the yield curve has given
false signals in the past. To a certain extent, we can remedy this by estimating threshold levels
for inversions.
 However, it still remains the case that an inversion beyond the threshold should be
interpreted in terms of probabilities; it only means that the probability of a recession is larger
than 50%.
 For 3m-10y and 12m-10y spreads the threshold is not statistically different from zero.
However, for the 2-10y spread an inversion does not raise the recession probability above
50% until the spread is below -16bps.
 The current spreads indicate that the probability of a recession is still below 50%, but we
provide the thresholds that would indicate a probability higher than 50% for each spread of
choice. While the 2-10 has inverted again, the empirical evidence suggests that a 2-10
inversion should be taken with a grain of salt, of about 16 bps.

Introduction
Currently, several segments of the US treasury yield curve are inverted, which many observers
interpret as a signal of an impending recession. Today, a strong Employment Report supporting
Powell’s view that 50 bps rate hikes are feasible, led to a re-inversion of the 2-10 segment of the
yield curve. Is this a valid signal or not?
In this special we look at the empirical evidence for using inversions to forecast recessions. We
focus on three inversions that have received most attention as harbingers of inflation: the spread
between 3 month Treasury bills and 10 year Treasury notes, the spread between 12 month
Treasury bills and 10 year Treasury notes, and the spread between 2 year and 10 year Treasury
notes. For each spread we estimate a logit model that explains recessions (as dated by the NBER)
as a function of a specific yield spread.
The results confirm that a lower spread is associated with a higher probability of a recession.
However, our estimation results show that simply looking at whether a spread is positive or
negative can be misleading and that we can use the estimation results to derive thresholds that
are specific to each spread of choice. For example, it turns out that the 2-10 spread turning
negative is not sufficient to signal a recession. We also explain that while the forecast of the yield
curve is binary in terms of its outcome (recession or no recession), we should think in terms of the
probabilities of these outcomes when we forecast a recession. In particular, the recession
probability rises with the size of the inversion.
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False signals
If a yield curve inversion takes place, we should expect a recession with a plausible time lag. The
academic literature which investigates the relationship between inversions and recessions usually
takes a one year horizon. But if a recession follows much later, we should conclude that an
inversion gave a false signal. What is the track record of yield curve inversions of preceding a
recession within a reasonable time frame? Consider three spreads that have been investigated in
the academic literature, the spread between 3 month Treasury bills and 10 year Treasury notes,
the spread between 12 month Treasury bills and 10 year Treasury notes, and the spread between
2 year and 10 year Treasury notes. Note that currently, only the 2-10 segment has inverted, the
other two spreads have remained positive.

Figure 1: Spread between 2y and 10y yield and recessions

Source: Macrobond

Consider the spread between 2 and 10 year US treasury notes. Indeed we see the spread turning
negative before each recession. However, let’s take a closer look at the period leading up to the
2001 recession. The 2-10 spread turned negative from 2 February 2000 thru late December 2000.
The subsequent recession was dated by the NBER to have started in April 2001. So the February
2000 inversion took place 14 months in advance, which is in line with standard thinking that
inversions precede recessions by about a year.
However, there was also an earlier inversion, in most of June and July 1998, 2 years and 10
months in advance. The largest inversion was -7 bps on 25 June. This is well beyond the 12 month
horizon that is often used in practice. In business cycle terms, this looks like a false signal. Also
note that the 2-10 spread came close to negative even earlier, in late December 1994, when the
spread was only 9 bps. This suggests that the 2-10 spread may give false signals. This is important
to keep in mind if we interpret the current inversions.
Figure 2: Spread between 3m and 10y yield and recessions

Source: Macrobond
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Now let’s turn to the spread between 3 month Treasury bills and 10 year Treasury notes. It is clear
that this spread gave a similar false signal prior to the 2001 recession. In September 1998 there
was a premature inversion (the largest was -13 bps on 21 September 1998), only later in April and
most of the second half of 2000 did we see an inversion that can plausibly predict the recession of
2001. So this spread may also give misleading recession signals.

Figure 3: Spread between 12m and 10y yield and recessions

Source: Macrobond

Finally, we take a look at the 12 month-10 year spread, the spread between the 12 month and 10
year US treasury yield. There was an inversion that started on 20 March 2000, about 12 months
prior to the recession. But on 21 September 1998 and 5 October 1998 there were also brief
inversions (one day) of just -2bps. So this spread also gave false signals, albeit much smaller in
size and duration.

Thresholds
The possibility that yield curve inversions may give false signals does not make the yield curve
useless as a forecasting tool for recessions. What is also clear from Figure 1-3 is that the
premature inversions were much smaller than the later inversions. Consequently, we may improve
our forecasting performance by applying thresholds. So we should not a priori see zero as the
critical value, but we should think of a threshold below zero. Or more generally, we should think
of the threshold as something to be estimated statistically.
To get a first idea, we could look at the false signals of 1998 to get an idea of the thresholds
(Table 1). In terms of realized false signals: if no thresholds are applied the 12m-10y spread comes
out as the most reliable: the false inversion was much closer to zero than the other two spreads.

Table 1: False signals
Spread

Size of inversion

3m 10y

-13

21 Sept 1998

12m 10y

-2

21 Sept and 5 Oct 1998

2y 10y

-7

25 June 1998

Source: Macrobond
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Time of inversion

However, if we estimate the threshold with a logit model (Table 2), we find that the threshold for
3m-10y and 12m-10y is not statistically different from zero. In contrast, the threshold for 2-10y is
-16 bps. This means that an inversion of the 2-10 segment forecasts a recession only if the spread
is below -16 bps. For the other two spreads we can continue to use a critical value of 0, but now
we know this is supported by the data.

Table 2: Estimated thresholds
Spread

Threshold (bps)

3m 10y

0

12m 10y

0

2y 10 y

-16

Source: Rabobank

How do we interpret a yield curve inversion for 3m-10y and 12m-10y? When the spread reaches
zero, the probability of a recession is exactly 50%. Hence a small inversion only raises this
probability above 50%. This explains why we saw small inversions in 1998 without a recession
occurring in a reasonable timeframe. So even if the threshold is zero, an inversion does not imply
a recession with certainty. It only raises the probability above 50%. So a recession is more
probable than no recession. However, false signals are to be expected. In fact, if we take the
statistically established thresholds, the 2-10 actually did not give a false signal. Only if we look at
outright inversions, would this have been a false signal. In other words, with a proper statistical
analysis the 2-10 spread can be turned into a more reliable signal, by accounting for a nonzero
threshold.

Where are we now?
If we take a statistical approach, we can attach a probability of recession to each value of a yield
spread. Based on our logit model and the spreads observed at the end of March, we can assign
the following recession probabilities in Table 4.

Table 3: Recession probabilities
Spread

Value on March 31 (bps)

Recession probability (%)

3m 10y

180

1.3

12m 10y

69

6.8

2y 10y

4

31.7

Source: Rabobank

As of March 31, these three popular spreads still indicate that the probability of a US recession is
below 50%. However, in Table 2 we have shown which thresholds to use to raise this probability
to 50% or higher. While the 2-10 has inverted again today, the empirical evidence suggests that a
2-10 inversion should be taken with a grain of salt, of about 16 bps. Looking at the current
inversion, a zero 2-10 spread corresponds with a 35.1% probability of a recession. So today’s reinversion of the 2-10 segment is not enough to raise the probability of a recession above 50%.
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Conclusion
The recent yield curve inversions are cause for concern, but should be interpreted with care. In
this report we explained that each spread may have its own threshold. What’s more, an inversion
beyond this threshold only raises the probability of a recession above 50%. It is not a certainty.
The probability of a recession rises with the depth of the inversion.
Having established that a reliable signal of recession has not yet been given by the current yield
curve inversions, the question is whether these are still in store. Given the flattening impact of the
Fed’s rate hikes on the yield curve, the hawkish tone of Powell’s NABE speech on March 21
suggests that it is only a matter of time before we see the inversions that do signal a recession
probability above 50%.
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any representations or statements made outside this document (oral or written) by any person which state or imply
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information and opinions contained in this document have been compiled or arrived at from sources believed to be
reliable, but no representation or warranty, express or implied, is made as to their accuracy, completeness or
correctness.
The information contained in this document is not to be relied upon by the recipient as authoritative or taken in
substitution for the exercise of judgement by any recipient. Any opinions, forecasts or estimates herein constitute a
judgement of RL as at the date of this document, and there can be no assurance that future results or events will be
consistent with any such opinions, forecasts or estimates. All opinions expressed in this document are subject to
change without notice.
To the extent permitted by law, neither RL, nor other legal entities in the group to which it belongs accept any
liability whatsoever for any direct or consequential loss howsoever arising from any use of this document or its
contents or otherwise arising in connection therewith.
Insofar as permitted by applicable laws and regulations, RL or other legal entities in the group to which it belongs,
their directors, officers and/or employees may have had or have a long or short position or act as a market maker
and may have traded or acted as principal in the securities described within this document (or related investments)
or may otherwise have conflicting interests. This may include hedging transactions carried out by RL or other legal
entities in the group, and such hedging transactions may affect the value and/or liquidity of the securities described
in this document. Further it may have or have had a relationship with or may provide or have provided corporate
finance or other services to companies whose securities (or related investments) are described in this document.
Further, internal and external publications may have been issued prior to this publication where strategies may
conflict according to market conditions at the time of each publication.
This document may not be reproduced, distributed or published, in whole or in part, for any purpose, except with
the prior written consent of RL. By accepting this document you agree to be bound by the foregoing restrictions.
The distribution of this document in other jurisdictions may be restricted by law and recipients of this document
should inform themselves about, and observe any such restrictions.
A summary of the methodology can be found on our website
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