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Using The Yield Curve As A Recession Indicator

Summary

One of the awkward problems with discussing the "yield curve™ in this context is that economists tend to use the
term sloppily.

Although yield curves are theoretically functions on an infinite number of points, the reality is that they are fit
against a finite number of instruments.

Since the PCA analysis (defined below) is done on changes in the slope, we need to be somewhat cautious
about inferring anything about the actual shape of the yield curve based on the PCA factors.

BW: Principal component analysis (PCA) is a statistical procedure that uses an orthogonal
transformation to convert a set of observations of possibly correlated variables (entities each of
which takes on various numerical values) into a set of values of linearly uncorrelated variables
called principal components.

I expect that | will discuss probit recession models further in later articles, but | first want to have a long detour
to discuss the use of the yield curve as an input to those models. It is not surprising that the yield curve has
worked as a recession indicator, but we need to be cautious about it - particularly if one is a bond market
participant.

(Due to some technical difficulties, | was unable to get some charts done for this article. As a result, | am

missing some background information, such as the track record of the yield curve in the United States.
However, many of my readers will be familiar with this track record already.)

<continued>
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Yield Curve Versus Slopes

One of the awkward problems with discussing the "yield curve" in this context is that economists tend to use the
term sloppily. From the perspective of fixed income, a yield curve is the modelled yield for an issuer which
spans the full continuum of maturities from overnight to infinity (if the issuer has perpetuals or consols). The
fact that it is issuer-specific means that a single currency can support a multitude of yield curves.

However, in the context of business cycle analysis, economists tend to refer to the difference between two
maturity points on the curve - a slope - as the yield curve. (Since there is theoretically an infinite number of
slopes*, using the definite "the™ adds to the confusion.) In fact, | will myself refer to such slopes as the "yield
curve" in most business cycle discussions. However, if we want to dig into the topic, we need to keep the
concepts separate, and | will do so for the remainder of this article.

Although yield curves are theoretically functions on an infinite number of points, the reality is that they are fit
against a finite number of instruments. As a result, they will tend to be well characterised by functions with a
relatively low number of parameters. (The fact that relative value traders will trade instruments against curves
with a low number of parameters helps reinforce this.)

In particular, we know that we can normally get a good representation of yield curve changes by using just the
first three principal components of a PCA analysis. A PCA analysis is a statistical procedure, and the form of
the factors is driven by data. Nevertheless, the usual result is that the first component resembles a level factor,
the second a slope, and the third a butterfly. (In a zero rate environment, the front is pinned at zero, and so the
first factor begins to resemble a slope change.)

Since the PCA analysis is done on changes in the slope, we need to be somewhat cautious about inferring
anything about the actual shape of the yield curve based on the PCA factors. However, one could suggest that
since slope changes are related to the movement of the slope PCA factor, it would not be too surprising that the
levels of various slopes are at least correlated with each other. That is, if we are using a slope as an indicator, we
should not be too surprised if many other slopes from the same curve will have similar success as an indicator.

If one is just looking at slopes as a visual indicator, the correlation of various slopes is not an issue. However,
probit recession models are trying to align continuous variables to the binary recession indicator variable (with
varying lags). The ability to mine the yield curve to get a particular slope that performed best historically creates
a distraction from a more fundamental issue: why will any slope work as a recession indicator in the first place?

The Policy Rate is the Driver

Bond market participants are not paid to forecast recessions; they are paid to generate portfolio returns. They set
yields in a fashion so that they reflect the anticipated cost of carrying the position (as otherwise, there is an
obvious profit opportunity). The cost of carrying positions in government bonds is the repo rate, which is a risk-
free interest rate.** Although most central banks do not officially target the repo rate, they generally operate in
the repo market, and help keep the repo rate near the policy target. (There may be some residual spread that
only a money market participant could get excited about.)

The result is that the curve is supposed to be pricing the path of the policy rate. An inversion of various slopes
does not directly imply that the economy is going into recession, rather that rate cuts are expected (on some
horizon). The relationship between slopes and recessions is the result of the usual reaction function of central
banks: they cut rates after a recession hits. (Yes, they are supposed to cut rates before the recession.)
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Therefore, slopes can fail as a recession forecasting tool on two grounds:
1. bond market participants have an incorrect forecast;
2. the central bank is either cutting rates when there is no recession, or hiking rates when there is a
recession.

For the United States, various slopes have been good recession predictors. Therefore, the above factors did not
break down. (I will need to look at other markets, but | think that it is safe to say that slopes were less effective
elsewhere. One reason is that global bond markets have traded in a synchronised fashion in recent decades, but
some countries avoided recessions that hit others. As a result, their central banks cut rates even though there
was no domestic recession.)

There are some other technical issues that also can show up.

Zero Interest Rates

It is difficult for bond yields to get very negative, and the usual course of action of central banks is to slap the
policy to 0% and leave it there. (For example, Japan historically, the United States post-crisis.) Since the usual
assumption was that rates could not go down - but could go up - yield curves in this situation were normally
upwards sloping regardless of the economic situation.

(I'will pursue this topic at a later date.)

Term Premia

I am not a big fan of various term premia models that are floating around academia. However, it is clear that
yield curves can get quite distorted.

<continued>
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The top panel shows the slope between the 20-year and 10-year nominal zero coupon rate (based on data from
the Bank of England) for 1990-2004. For normal yield curves, the 10-/20-year slope is normally a small positive
amount. As can be seen above, it was negative during the mid-1990s, and then around the year 2000. (The deep
inversion around 1990 can be related to the efforts to keep sterling in the ERM, which led to the only U.K.
recession during the period shown - using the "2 quarters of declining GDP" definition of recession. As a
disclaimer, 1 will need to dig deeper into the U.K. data of that era, but working from memory, | believe it was
recession-free.)

The distortions in the gilt curve can be traced to the demand for duration created by liability-matching rules for
pensions. Pension funds were forced into a tiny market, and prices were bid to stupid levels. This distortion at
the long end will then affect slopes such as the 2-/20-year slope (bottom panel).

So long as we stick with maturities at 10 years or below, we should avoid the severest distortions, but one never
knows what may happen.
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Credit Risk

If we look at curves where there is a credit risk - such as euro area sovereigns - curves may invert as a result of
credit risk. This inversion does not really tell us anything about the path of the policy rate.

The mechanics of inversion are straightforward. When an issuer defaults, bonds have a recovery rate that is
some fixed percentage of the par value. This means that all bonds of the issuer will trade at the same price,
which is at a discount to par. In order for a short duration bond to have the same price as a long duration bond, it
has to have a much greater rise in yield. Hence, short-dated yields are higher than long-term, and the curve tends
to be downward-sloping.

The effects of credit risk may also corrupt some slopes used in analysis. For example, for many countries, it is
easier to find short-term rates with a credit component than time histories of treasury bills. This means that
economic analysts may take the slope between a risky short-term rate and a risk-free long-term bond.

Is There a Fundamental Link Between Slopes and Recession?

Finally, it is not hard to find analyses which are based on the premise that slopes can cause a recession.
The alleged culprit is that banks become less willing to lend, since their short-term liabilities are at a
higher rate than long-term fixed income assets they can invest in.

If we go back to the highly regulated financial systems before the 1980s, there may be an element of
truth to that story. My argument is that garbled versions of that 1970s logic survived in textbooks
somewhere, and market participants keep repeating that folk wisdom.

The reality is that modern banks' duration exposures are very carefully monitored internally and by
regulators (as a result of historical blow ups). If the bank has properly immunised duration risk, the
spread between its cost of funding and its lending opportunities is not affected by the yield curve.

Concluding Remarks

This article outlines some of the issues around the use of slopes as recession indicators. | will be filling in more
details as the draft of my book advances.

Footnotes:

* There is an infinite number of maturity points for ideal mathematical yield curves. However, bonds settle on
particular days, there is a maximum of 365 (366) maturity points per year. Since not all curves support
perpetuals, one can argue that the true number of maturity points is actually finite.

** Repo is the bond market short hand for a repurchase agreement. Money market investors can lend against
government bonds in the repo market to get a highly guaranteed short-term instrument. The first line of defence
is that the "borrower" in the repo market is obligated to repay the "loan" - regardless of the status of the bond.
The second line of defence is that the bond is held as collateral, and the bond itself is guaranteed by the central
government. Unless legal risks around the agreements pop up, a repo has theoretically less credit risk than even
the central government.
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Editor’s Note: The summary bullets for this article were chosen by Seeking Alpha editors.
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