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Market-based long-term inflation expectations — as revealed by
index-linked bonds or inflation swaps — tend to concur. They are
meaningful because capital markets participants are incentivized
to price them as accurately as possible: more directly than other
agents, they have skin in the game.

Market-based inflation expectations have two components: on the
one hand, a long-term, adaptive (or backward looking) component,
which is linked to the perceived (or cyclically-adjusted) rate of infla-
tion and, on the other hand, a short-term, rational (or forward-
looking) component, which can be proxied mainly by the ISM em-
ployment index and secondarily by the oil price. As the adaptive
component exhibits some inertia, it holds both the rational compo-
nent and inflation expectations on the leash.

At their current level, which is close to fair value, inflation expecta-
tions no longer present investors with any kind of safe bet. For this
to happen again, transient cyclical forces must first pull them away
from fair value.

As the cyclically-adjusted rate of inflation is currently rather inelas-
tic, it would take quite a dramatic and persistent inflation surprise
to have a material, structural impact on market-based inflation
expectations. Given the current low elasticity of the anchor of mar-
ket-based inflation expectations and the stability of core inflation
expectations, any tightening of monetary policy is likely to be cau-
tious.



INFLATION EXPECTATIONS

MATTER

Inflation matters for at least two rea-
sons, first, because it forces transfers of
wealth between debtors and creditors,
second, because - by blurring the infor-
mation contained in relative prices - it
makes economic calculus more diffi-
cult. But, inflation expectations matter
even more, because they are liable to
reinforce any inflationary process by
altering people’s behavior

Extreme conditions, be it acute defla-
tion, like in the US during the Great

Depression, or hyperinflation, like in
Germany in the early 1920's, or stagfla-
tion, like in the 1970's, provide us with a
magnifying glass: they highlight how
expectations of rising or falling prices
can amplify inflationary or deflationary
dynamics through positive feedback
loops.

This explains why inflation expecta-
tions nowadays play such a central
role in the conduct and explanation of
monetary policy. Knowing that central
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banks pay attention to inflation expec-
tations, financial markets also do so.

But this is easier said than done, for
inflation expectations are not directly
or easily observable. Nor is it

straightforward to understand what
drives them. The purpose of the pre-
sent investigation is to shed some light
on these two issues.
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INFLATION EXPECTATIONS ARE BEST REVEALED
BY THOSE WHO HAVE SKIN IN THE GAME

Initially and for a long time, surveys
have been the only way to gauge
people’s inflation expectations. But
the answer given to a survey very
much depends on how questions are
asked. Furthermore, people don't
necessary put their money where their
mouth is.

These are two strong reasons to turn
to financial markets, more precisely to
inflation-linked bonds, to elicit infla-
tion expectations. Such bonds, also
known as linkers, are indexed to infla-
tion so that the principal and interest
payments rise and fall with the rate of
inflation. In them are embedded im-
plicit market-based inflation expecta-
tions, which one can derive from an
arbitrage relationship between bonds
bearing a fixed nominal rate of inter-
est and inflation-linked bonds. The
breakeven inflation rate is indeed the
difference between the vyield of a
nominal bond and an inflation-linked
bond of the same maturity. For exam-
ple, the nominal yield on a 10-year
UST is (at the time of writing, i.e. Janu-
ary, 31st, 2020) 1.52%, while the in-
dexed or real yield on a 10-year UST
linker is only -0.14%. For the linker to
return as much as the nominal bond,
inflation must run on average at at
least 1.66%a year (=1.52-(-0.14)) over

the next ten years. The breakeven
inflation rates are very much the
same across maturities.

So far, so good. But what if nominal
yields or real yields happen to be dis-
torted by some structural factors?
Couldn't these breakeven inflation
rates be biased in one direction or the
other?

Market-based inflation expecta-
tions concur (more or less)...

A worrywart might argue that quanti-
tative easing (QE, i.e. the purchase of
nominal bonds by Central Banks)
artificially depresses nominal yields.
Everything else being equal, quantita-
tive easing would then lower market-
based inflation expectations. In plain
English, Central Banks would be using
a biased weighing scale, could even
be tempted to stack the deck, market-
based inflation expectations would
systematically underestimate inflation
expectations.  Another  worrywart
might also argue that, the linkers
market still being a rather small one,
there is a scarcity or liquidity premium
in the linkers’ real yield that artificially
depresses it. At least partially, this
scarcity would offset the impact of
QE.

That the linkers’ breakeven inflation
rates should be taken with a pinch of
salt is suggested by another, newer
category of financial instruments,
namely inflation-linked swaps. In an
inflation swap, one party pays a fixed
rate cash flow on a notional principal
amount (the swap rate), while the
other party pays a floating rate linked
to an inflation index. The latter bets
that future inflation will remain below
the swap rate. Like in any other swap
transaction, an inflation-linked swap
involves a limited use of liquidity. The
pricing of an inflation-linked swap is
therefore less liable to be distorted by
QE than that of a linker. Across ma-
turities, the inflation-linked swap rates
are currently 20 bips higher than the
breakeven inflation rates.

Most importantly, breakeven inflation
rates and inflation swap rates have
been strongly correlated ever since
these two types of instruments have
coexisted: in other words, up to an
almost constant spread of 30 +/-7
bips, they have been telling the same
story in terms of market-based infla-
tion expectations; while their levels
have always slightly differed, they
have always moved in the same di-
rection and with the same intensity.

happen five, ten, twenty years out.



... but err more often than not

What does this mean? It means that
the relevant question should not be
the quest for a perfect measurement
of inflation expectations, for it is proba-
bly impossible to design. The relevant
question is rather to understand what
drives the long-term as well as the
short-term movements in the some-
what noisy measurements of inflation
expectations that financial markets
provide.

Let us start with the long-term move-
ments. In theory, the buyer of a long-
term bond, say a 10-year bond, should
have an informed idea of the average

Table 1

inflation rate over the next 10 years.
Hence, at the very least, the nominal
yield on the 10-year UST should at any
time be reasonably higher than the
average inflation rate observed during
the 10 subsequent years. As shown in
Table 1, this has rarely been the case
during the last nine decades. To take
two extreme and opposite examples,
in December 1938, the yield on 10-
year UST was 2.54%, while the average
inflation rate between 1938 and 1948
turned out to be 5.43%, leaving inves-
tors with an ex post negative inflation
surprise of -2.89% a year. Conversely, in
December 1988, the yield on 10-year
UST was 8.93%, but the average infla-

' Average
inflation
rate (%)

10-year
UST (%)
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tion rate between 1988 and 1998 was
only 3.09%, leaving investors with a
positive inflation surprise of 5.84% a
year.

In other words, the historical record
shows that bond markets have done a
poor job at forecasting the long-term
trend in inflation. This should not be
surprising, because inflation is not a
risk, not an unknown unknown; it ra-
ther is an uncertainty, for we don't
know what cannot happen five, ten,
twenty years out.

Over/under-
Estimation (%)

Sources: Allianz Research
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THE CYCLICALLY-ADJUSTED RATE OF INFLATION
KEEPS MARKET-BASED INFLATION EXPECTATIONS

ON A LEASH

In an uncertain world, in a world of
unknown unknowns, as Frank Knight
put it, “we judge the future by the
past..prophecy seems to be a good
deal like memory, on which it is
based".

As a matter of fact, market-based in-
flation expectations are linked with
averages of past inflation rates, in
which the weight given to a data point
declines exponentially with its distance
in the past: in other words, recent ob-
servations matter more than older
ones. Such a non-equally weighted
moving average measures what peo-
ple perceive to be a “normal” rate of
inflation after smoothing out cyclical
fluctuations: hence, we can call it the
perceived rate of inflation or the cycli-
cally-adjusted rate of inflation. Its val-
ue as of January, 31st 2020 is 2.31% a
year in the US. Interestingly, this num-
ber is remarkably close to the average
long-term inflation forecast currently
made by supposedly very rational eco-
nomic agents, namely, first, the mem-
bers of the Federal Reserve Board's
Federal Open Market Committee (2%)
and, second, the professional forecast-
ers surveyed by the Federal Reserve
Bank of Philadelphia (2.2%). If this al-
most perfect alignment proves some-
thing, it is not that these three numbers
will be proven right, but rather that
they may be arrived at through the
same not-so-rational thought process.

Like any kind of historic average, this
cyclically-adjusted rate of inflation
varies over time in response to fresh
observation: it will rise or fall depend-
ing on whether the inflation rate ob-

served in February is higher or lower
(at annual rate) than 2.31%, and so
on.

As shown in Figure 1, this perceived
rate of inflation or cyclically-adjusted
rate of inflation has pretty much kept
the breakeven inflation rate on leash.
According to our proprietary valuation
model, the breakeven inflation rate is
proportional to the cyclically-adjusted
rate of inflation up to an average esti-
mation error of 40 bips (see model 1 in
Appendix II). Since 2003, both in- and
out-of-sample, the breakeven inflation
rate has spent most of the time within
the 90 bips range (or 68% confidence
interval) indicated by the model. Strict-
ly speaking, the relationship displayed
on Figure 1 does not allow to forecast
breakeven inflation rates even one
month ahead, but it provides two im-
portant pieces of information.

First, it maps the distribution of poten-
tial outcomes and tells us whether it is
symmetric or asymmetric.

Second, it measures the impact of any
given inflation scenario of the cyclically
-adjusted rate of inflation.

At their current level, which is close
to fair value, inflation expectations
no longer present investors with any
kind of safe bet.

As the deviations from the model’s esti-
mates are normally distributed, Figure
1 is, at any time, akin to a probability
table. To illustrate this point, let’s look
at Table 2, which maps the situation in
Q2 or Q3 of 2018, as markets were still

TKnight, F. (1921), Risk, Uncertainty and Profit, Beard Books, Washington D.C., 2002.
6 2 For further explanation, please see the Appendix of The View, 27 November 2019, What is already priced into long-term U.S. bond yields?

very confident about the global
growth outlook and had not started to
worry about trade tensions. The infla-
tion breakeven rate was then slightly
above 2.10, while the model’s estimate
was 1.65. Put differently, there were
nearly 7 chances out of 8 to observe a
breakeven inflation rate lower than
2.10% (and conversely only 1 chance
out of 8 to observe a higher breakeven
inflation rate). A further rise in the
breakeven inflation rate could not be
ruled out, but it was rather unlikely and
if it did happen it would be limited in
both magnitude and duration: in other
words, the safe bet was that market-
based inflation expectations would fall
back, the risky bet that they would
keep on increasing. The current situa-
tion is much more balanced: the 10-
year breakeven inflation rate is only 7
bips above the model's estimate (1.67
vs 1.59%). The current level of market-
based inflation expectations does not
present investors with any kind of safe
bet. While the anchor of market-based
inflation expectations is unlikely to
move much in the near future, it is also
unlikely to act as a magnet: cyclical
forces are likely to pull market-based
inflation expectations away from fair
value. Let us now elaborate on these
two points.


https://www.eulerhermes.com/en_global/economic-research/insights/What-is-already-priced-into-long-term-US-bond-yields.html
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Figure 1: Inflation expectations —10 year TIPS Breakevens Table 2:
% Inflation Expectations - 10 Year TIPS Breakevens Breakeven inflation Standarfllzed- Cumulative
30 breakeven inflation
rate (%) frequency (%)
rate
0.71 -2.33 1
0.86 -1.96 2.5
0.99 -1.64 5
1.13 -1.28 10
1.31 -0.84 20
1.44 -0.52 30
1.55 -0.25 40
1.65 0 50
1.75 0.25 60
1.86 0.25 70
Out-of-sample period 1.99 0.84 80
05 ——10-Year US TIPS breakeven inflation rate 2.17 1.28 90
In sample estimation 531 164 95
e Out-of-sample forecast
00 +/- 1 std-deviation 2.44 1.96 97.5
2004 2006 2008 2010 2012 2014 2016 2018 2020 2.59 2.33 99

Sources: Allianz Research

As the cyclically-adjusted rate of in-
flation is currently rather inelastic, it
would take quite a dramatic and per-
sistent inflation surprise to have a
material impact on market-based
inflation expectations

Let us now introduce some dynamics in
the static analysis we have just conduct-
ed. The current value of the cyclically-
adjusted rate of inflation is 2.3062% a
year (or 0.1922% per month). For this
perceived rate of inflation to move up
or down, the next monthly inflation rate
needs to be higher or lower than
0.1923%. How large this move might be
depends on two factors:

e first, something very uncertain: the
magnitude of the inflation surprise
with respect to 0.1922%;

e second, something known, at least
in a not too distant future: the con-
text-dependent elasticity of the

Sources: Allianz Research

cyclically-adjusted rate of inflation.

The first factor is rather intuitive: every-
thing else being equal, the greater the
surprise relative to 0.1922%, the larger
the adjustment. This logic is embedded
in classic exponential moving averages.
It is in the second factor that lies the
originality of Allais’s transformation: the
higher the cyclically-adjusted rate of
inflation, the higher its elasticity with
respect to surprises. One would indeed
expect people to be more wary of infla-
tion surprises when they perceive infla-
tion to be elevated than when it is per-
ceived to be well-behaved: hence, the
elasticity of the cyclically-adjusted rate
of inflation should vary between 0, in @
deflationary environment, and 1 in situ-
ations of hyperinflation.

As people have experienced many
years of rather low and falling inflation,
Allais’s transformation has it that the
elasticity of the cyclically adjusted-rate

Table 3: US inflation forecasts

US inflation forecasts (%)

Lower bound
Central forecast

Upper bound

Sources: Allianz Research

3 In contrast, when inflation peaked in 1981, the perceived rate of inflation was 7.36% a year and its monthly elasticity was 1.09% or 1.79 times the current level.

2019 2020

of inflation is currently low: 0.6061% per
month (or 7.2726% a year). If for exam-
ple, the next monthly inflation rate were
0.6923% (or 8.31% annualized), the in-
flation surprise would be 0.51% per
month (=0.6923%-0.1922%) and the
cyclically-adjusted rate of inflation
would rise by 0.0030% (=0.50% x
0.6061%) to 0.1952% per month (or
2.3427% a year). And the elasticity
would rise from 0. 6061% to 0.6111%3.

As shown in Table 3, right or wrong, our
inflation forecasts do not imply any ma-
jor surprises relative to the current value
of the cyclically-adjusted rate of infla-
tion. As such, they do not imply any ma-
jor change in the future value of the
perceived rate of inflation. In other
words, we are not expecting the anchor
of market-based inflation expectations
to change much over the next four
years; the range within which they will
move should basically be stable: 1.59 +/
-045.
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This does not mean that breakeven
inflation rates will not move at all. To a
certain extent, they will also reflect cy-
clical developments.

We have been taking comfort from the
fact that market-based inflation expec-
tations deviate from the model’s esti-
mate within a well-defined and stable
range of +/- 45 basis points. In all fair-
ness, we should also note that these
deviations tend to be persistent. In oth-
er words, if we can rely on any deviation
to vanish in the fullness of time, we can-
not bet on this reversion to “fair value”
to happen quickly*.

This would be an issue if these residuals
did not exhibit any pattern. But that is
not the case. The residuals were positive
before the Great Financial Crisis (from
2004 to mid-2008), they were also posi-
tive during the ensuing recovery (from
2009 to 2014) and again after the elec-
tion of President Trump. Conversely, the
residuals were negative when the dot-
com bubble was still deflating (in 2002-
2033), as well as at the height of the

Figure 2:

Great Financial Crisis (in 2008-2009),
and again in 2015-2016 when the ensu-
ing recovery ran a little bit out of steam.

Hence the idea of testing whether the
residuals of our model might be corre-
lated with a measure of economic con-
fidence, like the ISM index. The test is
positive: the residuals of model 1 are
reasonably correlated with the ISM in-
dex (R-sg=50.26%). Actually, it is with
the employment component of the ISM
index that the correlation is the highest
(R-sq=54.53%). This makes sense: it is
“rational” (at least according to text-
books) to expect some wage inflation
when employment is rising (see Figure
2).

Inspired by this observation, a model
that purports to explaining market-
based inflation expectations not only
with the perceived rate of inflation (as
in model 1), but also with the ISM em-
ployment index cuts the unexplained by
half, as its average residual is +/- 26
bips (against +/- 45 bips previously).
The residuals are also much less auto-

Figure 3:

3.50

correlated.

Taking a step back, such a model may
be said to combine long-term adaptive
(or backward-looking) expectations (i.e.
the perceived rate of inflation) with
short-term rational (or forward-looking)
expectations (the ISM employment in-
dex). To that extent, it is strikingly similar
to another of our proprietary model
which explains the yield on 10-year US
Treasuries by combining long-term
adaptive expectations with short-term
rational expectations®. Like in this other
model, the contribution of the rational
expectations component — the bread
and butter of Wall Street’s pundits - is
not the most important of the two. Like
in this other model, adaptive expecta-
tions keep rational expectations on a
leash. Another short-term driver of mar-
ket-based inflation expectations is the
oil price.

20

60
0.5
3.00
50
0.0 ) \j V v \I/V\j \

05 —Model residual (LHS)

— ISMEmployment index
(RHS)

Dec-03 Dec-05 Dec-07 Dec-09 Dec-11 Dec-13 Dec-15

Source: Allianz Research

4 In statistical parlance, the residuals are auto-correlated

Dec-17 Dec-19 Dec-21

140

—USD 10-year inflation swap rate (LH.S)
120

—WTl price (RH.S)

100

Source: Allianz Research

5 See The View, 27 November 2019, What is already priced into long-term U.S. bond yields?
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CYCLICAL FORCES HAVE A LIMITED IMPACT
ON LONG-TERM INFLATION EXPECTATIONS

An investigation into the relationship
between the oil price and inflation ex-
pectations typically starts with a figure
like Figure 3, which - subject to a judi-
cious scaling of the two vertical axes -
overlays the USD 10-year inflation
swap rate almost perfectly with the oil
price. Graphs that display two time
series on two different vertical axes are
easy to draw and require little expla-
nation. This is why the Street is so keen
on using them to support narratives.
But, being quick and dirty, such graphs
are known to be misleading and short
on quantification. Why should an oil
price of USD 51.56 correspond to an
inflation swap rate of 1.83%7? Why

Table 4:

Qil price (WTI)

11/7/2008
23/12/2008
20/06/2014
11/2/2016
3/10/2018
31/01/2020

should a level correspond to a rate of
change?

It would seem to be more logical to
link the inflation swap rate with some
rate of appreciation in the oil price. But
which one? The year-on-year rate of
change? The month-on-month rate of
change? Some weighted combination
of short-, mid- and long-term fluctua-
tions?

A classic exponential average address-
es such questions by giving past obser-
vations, be they daily, weekly, monthly
.. rates of change, a weight that de-
creases with their remoteness, so that
the most recent observations weigh

per year)

Perceived rate of appreciation (%'

more than the older ones. Allais's
transformation enhances this
weighting scheme by increasing the
weight given to the most recent obser-
vations whenever the pace of change
tends to accelerate.

To illustrate the path-dependence em-
bedded in Allais’s transformation, Ta-
ble 4 displays the oil price, its per-
ceived rate of appreciation and the
latter's elasticity at selected dates.
These dates correspond to local highs
and lows of the oil price during the last
decade..

Elasticity (at annual rate)

Source: Allianz Research
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Better than the oil price itself, its per-
ceived rate of appreciation explains the
inflation swap rate: up to a constant,
the latter is proportional to the former
(see model 2 in Appendix | and Figure
4). The presence of this constant is most
interesting for it indicates the level of
the inflation swap rate (i.e. 1.98%) given
a zero perceived rate of appreciation of
the oil price. In other words, it indicates
the level of core inflation expectations.

Recursive estimates of this constant
show that it has been remarkably sta-
ble. This is a most important observa-
tion, for it shows that — notwithstanding
large swings in the oil price — core infla-
tion expectations have barely moved
up during the latest cyclical upswing.

While all of the above observations
pertain to market-based inflation ex-
pectations in the US, the situation is very

much the same in the EMU. The key
difference is that in the EMU core infla-
tion expectations are lower than in the
US: 1.14 versus 1.98%.

Given the current low elasticity of the
anchor of market-based inflation ex-
pectations and the stability of core
inflation expectations, any tightening
of monetary policy is likely to be cau-
tious

Let us summarize our key findings:

e the anchor of market-based infla-
tion expectations, the cyclically-
adjusted rate of inflation, is current-
ly inelastic and will remain so;

e core inflation expectations are low

and have been stable during the
latest cyclical upswing, notwith-
standing large swings in the oil

Central Banks do not seem to use the
smoothing methodology advocated in
the present investigation (Allais’ trans-
formation). Yet, they very much seem to
reach the same kind of conclusions.
Looking at these, Central Bankers are
most likely to ask where is the fire; they
are more likely to decide to wait and
see rather than to rush into monetary
tightening.

Like it or not, market-based inflation
expectations are in fact data depend-
ent. Hence, by taking them into ac-
count, central banks run the risk of be-
ing somewhat backward-looking, if not
behind the curve. A worrywart might
well wish central banks to be wiser, but
the purpose of central banks’ watching
is not to formulate what they should do,
it is merely to forecast what they are
most likely to do.

price.
Figure 4:
% LONG-TERM INFLATION EXPECTATIONSIN THEU.S.A
AND THE PERCEIVED RATE OF CHANGE OF THE OIL PRICE
4.0
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APPENDIX

Model 1- 10-year breakeven inflation rate (ustip10y) explained by the perceived rate of inflation

where z is the cyclically-adjusted rate of inflation.

ustipl0y = 06818z +/-040%

Model 1b-10-year breakeven inflation rate (ustip10y) explained by the perceived rate of inflation and the ISM em-
ployment index

ustiplOy = 08595z + 0.0465I5M — 2: 9040 +/—0.26%
Model 2 — 10-year inflation swap rate (isr10y)
isr10y = 0.07542 + 1.93% +,/=0.15%

where z is the perceived rate of appreciation of the oil price.

These models may look remarkably simple, if not simplistic. However, the algorithm yielding the variable is not that simple,
as shown in Appendix I.

11



Director of Publications: Ludovic Subran, Chief Economist
Euler Hermes Allianz Economic Research

1, place des Saisons | 92048 Paris-La-Défense Cedex | France
Phone +33 184 11 35 64 |

A company of Allianz

http://www.eulerhermes.com/economic-research

research@eulerhermes.com

m euler-hermes
’ eulerhermes

FORWARD-LOOKING STATEMENTS

The statements contained herein may include prospects, statements of future expectations and other forward-looking
statements that are based on management's current views and assumptions and involve known and unknown risks and
uncertainties. Actual results, performance or events may differ materially from those expressed or implied in such forward-
looking statements.

Such deviations may arise due to, without limitation, (i) changes of the general economic conditions and competitive situa-
tion, particularly in the Allianz Group's core business and core markets, (ii) performance of financial markets (particularly
market volatility, liquidity and credit events), (iii) frequency and severity of insured loss events, including from natural ca-
tastrophes, and the development of loss expenses, (iv) mortality and morbidity levels and trends, (v) persistency levels, (vi)
particularly in the banking business, the extent of credit defaults, (vii) interest rate levels, (viii) currency exchange rates
including the EUR/USD exchange rate, (ix) changes in laws and regulations, including tax regulations, (x) the impact of
acquisitions, including related integration issues, and reorganization measures, and (xi) general competitive factors, in
each case on a local, regional, national and/or global basis. Many of these factors may be more likely to occur, or more
pronounced, as a result of terrorist activities and their consequences.

NO DUTY TO UPDATE

The company assumes no obligation to update any information or forward-looking statement contained herein, save for
any information required to be disclosed by law.


http://www.eulerhermes.com/economic-research
mailto:research@eulerhermes.com
https://www.linkedin.com/company/euler-hermes/
https://www.linkedin.com/company/euler-hermes/

