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Reading between the Yields: Extracting Market-Based Inflation

Expectations from U.S. Breakeven Rates

Carola Giannini*

Abstract

This paper develops a regression-based framework to decompose the U.S. 10-year breakeven in-
flation rate, defined as the yield spread between nominal Treasury bonds and Treasury Inflation-
Protected Securities, into three components: expected inflation, a liquidity premium, and an
inflation risk premium. The analysis spans January 1999 to November 2025, covering several
macro-financial regimes including the post-Global Financial Crisis period, the COVID-19 shock,
the post-pandemic inflationary surge, and the subsequent tightening cycle.

The methodology proceeds in three steps. First, breakeven inflation is regressed on observ-
able liquidity proxies, namely the off-the-run spread and the synthetic-cash breakeven spread,
alongside survey-based inflation expectations and a cyclical control, to isolate the TIPS liquidity
premium. Second, the predictability of excess holding-period returns on the liquidity-adjusted
series is used to identify a time-varying inflation risk premium. Third, subtracting the estim-
ated risk premium yields a market-implied measure of long-run inflation expectations, which is
compared with the University of Michigan Survey of Consumers.

The results show that liquidity distortions are economically significant and regime-dependent:
the 2008-2009 crisis generated a sharp surge in the liquidity premium, while the COVID-19
episode reflected a genuine downward revision in expectations. The comparison with survey
data reveals a persistent gap, consistent with the upward bias in household expectations, and
highlights that market-based and survey-based measures should be interpreted as complementary
rather than substitutes. Overall, the framework provides a transparent and real-time alternative
to structural affine term structure models, prioritising robustness and interpretability.

Keywords: Breakeven inflation; Inflation expectations; TIPS; Liquidity premium; Inflation

risk premium.
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1 Introduction

This thesis develops a simple regression-based framework to decompose the U.S. 10-year
breakeven inflation rate, defined as the yield spread between nominal Treasury bonds and
Treasury Inflation-Protected Securities (TIPS), into three components: expected infla-
tion, a liquidity premium, and an inflation risk premium. The analysis spans the period
January 1999 to November 2025, a sample that includes several distinct macro-financial
regimes, including the post-GFC decade of unconventional monetary policy, the COVID-
19 shock, the post-pandemic inflationary surge, and the subsequent tightening cycle. The
analysis proceeds in three successive steps. First, ten-year breakeven inflation is regressed
on observable liquidity proxies, alongside survey-based inflation expectations and a cyc-
lical control, to isolate and remove the TIPS liquidity premium from observed breakevens.
Second, the predictability of excess holding-period returns on this liquidity-adjusted series
is exploited to identify and quantify a time-varying inflation risk premium, which is then
aggregated to the 10-year horizon. Third, subtracting the estimated risk premium from
the liquidity-adjusted breakeven yields a market-implied measure of long-run inflation ex-
pectations, which is compared against the University of Michigan Survey of Consumers to
evaluate its informational content and plausibility as a policy indicator. The core motiva-
tion is that breakeven inflation is a noisy signal and during periods of financial stress, the
non-expectational components may dominate movements in breakevens, precisely when
policymakers rely most heavily on market-based indicators. Simply reading breakevens as
"what markets expect for inflation” can therefore be misleading. This thesis contributes
to the literature on market-implied inflation expectations in three ways. First, building on
Pflueger and Viceira (2011), we extend their analysis of liquidity extraction and breakeven
return predictability to a substantially longer sample, allowing us to reassess the robust-
ness of their results across markedly different macro-financial environments and to eval-
uate newly relevant scenarios, which have not been explored extensively so far. Second,
we use the fact that excess returns on breakevens are predictable, thereby implying the
presence of a time-varying inflation risk premium, as a tool rather than an endpoint, and

quantify the inflation risk premium to decompose liquidity-adjusted breakeven inflation



into a risk premium component and a residual that we interpret as expected inflation.
Third, drawing on prior works, we compare our market-implied measure of inflation ex-
pectations with the Michigan Survey of Household Inflation Expectations, evaluating the
informational content of our market-based measure relative to survey expectations and

assessing its usefulness for policymakers.

1.1 The relevance of Breakeven Inflation

Inflation expectations play a central role in modern financial markets and monetary policy.
The credibility of an inflation target, the transmission of policy to long-term interest rates,
and the stability of macroeconomic outcomes all depend critically on how households,
firms, and financial market participants form beliefs about future inflation. This matter
has gained renewed centrality in recent periods, as central banks in several advanced eco-
nomies and, most notably, the Federal Reserve, have faced heightened political pressure
and, in some cases, explicit challenges to their operational independence. In such an en-
vironment, the anchoring of short, medium, and long-run inflation expectations becomes
not only a key policy objective but also a visible indicator of institutional credibility.
Strong institutional trust and well-anchored medium- to long-term inflation expectations
are essential for ensuring that inflation shocks, if any, are perceived as temporary. When
the public is confident in the central bank’s ability to deliver on its inflation target and
commitment, short-run fluctuations are less likely to trigger persistent revisions in ex-
pectations.

Inflation expectations do not merely reflect anticipated price developments, they also
shape them. This self-reinforcing mechanism, often referred to as second-round effects,
operates through the wage and price-setting process, whereby agents’ anticipations of
future inflation are incorporated into current nominal adjustments, thereby shaping real-
ized inflation outcomes. When expectations remain well anchored, such self-reinforcing
dynamics are mitigated, fostering macroeconomic stability and preserving the ability
of firms and households to make intertemporal consumption and investment decisions.
The empirical and theoretical examination of this relationship originates with the tra-

ditional Phillips Curve, which posited a short-run inverse relationship between inflation



and economic slack. Subsequent theoretical developments culminated in the formulation
of the New Keynesian Phillips Curve (NKPC), which embeds rational, forward-looking
expectations within a micro-founded price-setting environment. Building on the staggered
price-adjustment mechanism proposed by Calvo (1983), the NKPC assumes monopolistic
competition and nominal rigidities, leading to an expression where current inflation

depends on expected future inflation and by the output gap, according to

= BEm] + w(y — yf) + wy.

In this framework, inflation expectations constitute a central propagation channel for
monetary policy, determining how demand and supply shocks translate into realized in-
flation. The forward-looking term F;[m; 1] reflects the rational expectations hypothesis,
implying that agents form beliefs consistent with the model’s structural features. Hence,
the credibility of monetary policy is fundamental to anchoring expectations and prevent-
ing persistent inflation deviations from the target. As a result, central banks closely
monitor measures of inflation expectations at different horizons, precisely because shifts
in expectations can either amplify or mitigate the inflationary pressures generated by
cost-push shocks (u;) or fluctuations in the output gap, and thus serve as key indicators

of the effectiveness and credibility of the inflation-targeting framework.

For these reasons, policymakers rely on a broad range of indicators intended to capture
expectations across different horizons and across different populations. Given both the
heterogeneity of agents and the practical difficulties in obtaining robust and coherent ex-
pectations from households, firms, and even professional forecasters over extended time
periods, market-based measures derived from swaps, options, and inflation-linked secur-
ities assume a core role. These measures are available at high frequency, are inherently
forward-looking, and reflect the beliefs of agents with direct financial exposure to infla-
tion risk, making them particularly relevant inputs for monetary policy assessment. A
natural and important question, therefore, is whether market-based measures provide a

more accurate assessment of inflation expectations than those derived from surveys of the



broader population. A substantial body of literature has examined and compared the
informational content, forecasting performance, and possible systematic biases of these
two approaches.

In this framework, inflation-linked securities play a central role, with the U.S. market
offering a deep, liquid, and well-structured environment that provides a robust foundation
for our analysis. For the sake of our analysis, Treasury Inflation-Protected Securities
(TIPS) play a central role.

TIPS are marketable Treasury securities whose principal amount is adjusted for inflation.
Since their introduction in the US in 1997, they have become cornerstones in the US
fixed-income market. They were first issued following the market’s strong interest in the
inflation-indexed asset class, driven by the need to protect long-term savers from the
inflation volatility of the 1970s and 1980s. They have since that moment grown into
a large, liquid segment of the Treasury market. By 2008, outstanding TIPS reached
approximately $500 billion, roughly 8% of the marketable Treasury debt stock. The
Federal Reserve’s large-scale asset purchase programs during and after the financial crisis
included substantial TIPS purchases, which improved secondary market liquidity. As of
the end of 2024, outstanding TIPS exceeded $1.9 trillion. Despite this rapid growth,
TIPS remain substantially less liquid than nominal Treasuries of comparable maturity,
a feature that plays a central role in our empirical analysis and is examined in depth
in the following sections. Unlike conventional nominal Treasuries, whose coupons and
principal are fixed in nominal terms, TIPS cash flows are indexed to the non-seasonally
adjusted urbanized Consumer Price Index (CPI-U), meaning that both the principal and
the coupon payments are adjusted with realized inflation, allowing investors to lock in a
real rate of return over the life of the bond, with maturities typically at 5, 10, and 30
years. The basic structure of a TIPS is straightforward. At issuance, the bond has an
original principal P and a fixed coupon rate c¢. Over time, the reference CPI index evolves
and if the CPI at time ¢t is [;, and I is the CPI at issuance, then the inflation-adjusted

principal is given by
I
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The coupon payment at time ¢ is then calculated as
c- P,

When prices rise, the principal is scaled up, and coupon payments increase accordingly;
when prices fall, the principal is scaled down, and coupon payments decline. At maturity,
investors receive the higher of the original principal Py and the inflation-adjusted principal,
which guarantees that a prolonged deflation episode cannot reduce the redemption amount
below par. Because of this structure, the yield on a TIPS bond is interpreted as a real
yield, being the return an investor earns above realized inflation.

These characteristics have important implications for the role of TIPS in financial markets.
First of all, it is now clear the relevance of those securities in hedging investors from
inflation risk. But more importantly for the scope of this thesis and from the perspective
of information extraction, the coexistence of nominal Treasuries and TIPS of similar
maturities allows one to infer market-implied inflation compensation. Indeed, we can
define the breakeven inflation rate as the difference between the yields of Nominal bonds
(yi™) and TIPS (y! %™ of the same maturity.

O = o

Ideally, in a frictionless and riskless market, this difference would be interpreted as the
conditional expectation of average inflation over the horizon (t, t+n); however, in practice,
this measure reflects compensation for inflation risk and the premium investors require to
bear the liquidity risk of TIPS relative to nominal bonds. Formally, breakeven inflation

at horizon n can be decomposed as
bnt = Ei (Me44n) + IRPht — Ly,

where E(m;44rn) denotes expected average inflation over the horizon, I RP, ; the inflation
risk premium, and L, ; the relative liquidity premium embedded in TIPS yields. Be-

cause TIPS are less liquid than nominal Treasuries of comparable maturity, their yields



typically include a positive liquidity premium, mechanically biasing breakeven inflation
downward. These non-expectational components, which are discussed in detail in Sub-
section 1.2, have been particularly salient in the history of the U.S. TIPS market. During
the Great Financial Crisis, a flight to safety to the most liquid instruments coincided
with a sharp drop in breakevens, at a time when underlying longer-run inflation expect-
ations appeared much more stable (D’Amico et al. (2018)). Over the subsequent decade
of large-scale asset purchases, abundant central bank liquidity compressed the relative il-
liquidity of TIPS and likely dampened their premia, partly because balance-sheet policies
altered the composition of duration and inflation risk held by the private sector. More
recently, the post-pandemic inflationary period and the fast tightening cycle starting in
2022 were accompanied by renewed strains in Treasury market functioning. In particular,
as economic uncertainty surrounding COVID-19 escalated, investors initially engaged in
a flight-to-quality, reallocating portfolios toward safe-haven sovereign bonds. However,
by the second week of March 2020, this dynamic shifted into a global "dash for cash”,
with investors liquidating sovereign bonds, including U.S. Treasuries and TIPS, to raise
liquidity redemptions, margin calls, and cash buffers, severely altering market functioning
across jurisdictions. Barone et al. (2022) document that these disruptions were particu-
larly acute in the U.S. Treasury market due to broader and more intense selling pressures
compared to other advanced-economy sovereign bonds. This phenomenon suggests that
fluctuations in breakeven inflation rates may not solely capture changes in underlying
inflation expectations but may also reflect shifts in relative liquidity conditions across
markets.

While we focus on breakeven inflation rates as a direct measure of market-based infla-
tion compensation, they are not the only source of information on inflation expectations
derived from the market. Financial markets provide several alternative indicators that
can be used either as complements or, in our case, as cross-checks to breakevens. Among
these, inflation swaps play a central role. These are derivative contracts in which one
party agrees to swap fixed payments for floating payments tied to the inflation rate (the
CPI in the US), for a given notional amount and period of time. In the most common

zero-coupon structure, the net payment at maturity equals the difference between the



cumulative realized inflation over the life of the contract and the pre-agreed fixed swap
rate. Then we have inflation caps and floors options that offer hedging against inflation
being above or below a strike price, that is, a predetermined rate of inflation. Similar
to TIPS, both these measures are used by investors to protect from inflation risk and
to speculate on the course of inflation, and by market observers more broadly to infer

inflation expectations.

1.2 The Anatomy of Breakeven Inflation

We now examine in greater detail the two non-expectational components embedded in
breakeven inflation: the liquidity premium and the inflation risk premium.

The liquidity premium arises from structural differences in the market functioning of
nominal Treasuries and TIPS. Nominal Treasuries constitute the deepest and most liquid
segment of the global fixed-income market, widely used as benchmark securities and collat-
eral instruments. TIPS, while sizeable and increasingly integrated into portfolios, remain
comparatively less liquid, with lower turnover and a narrower investor base. Because TIPS
are less liquid, investors require additional compensation to hold them, taking the form of
a liquidity premium embedded in TIPS yields, which mechanically compresses observed
breakeven inflation relative to expected inflation. Higher TIPS illiquidity therefore lowers
breakevens, even if inflation expectations remain unchanged. Notably, liquidity condi-
tions are not constant. They deteriorate during episodes of financial stress, when funding
constraints tighten and investors reallocate toward the most liquid instruments. In such
environments, liquidity premia can widen sharply, causing breakeven inflation to under-
state underlying inflation expectations precisely when policymakers are most attentive to
market-based indicators.

The inflation risk premium represents compensation for bearing uncertainty regarding
future inflation outcomes. Investors holding nominal bonds are exposed to real-return
risk, as the purchasing power of fixed nominal cash flows depends on the realized inflation
rate. When inflation uncertainty increases, investors typically demand greater compens-

ation for this risk, especially for longer-maturity bonds. The sign and magnitude of the



IRP depend on the covariance between inflation and the marginal utility of consumption.
When inflation is elevated during adverse economic conditions, nominal bonds underper-
form when consumption is low, leading to a positive inflation risk premium. Conversely,
if nominal bonds provide a hedge against adverse states, such as during deflationary re-
cessions, the IRP may be small or even negative. The sign of this correlation has not
been constant over time, and the empirical evidence suggests that it shifted substantially
around the early 2000s as the Federal Reserve established greater credibility for the 2%
inflation target, moving from a positive to a near-zero or slightly negative correlation and
compressing the IRP accordingly. Crucially, the IRP is distinct from expected inflation.
A central bank may have long-run inflation expectations firmly anchored near the tar-
get, while investors simultaneously demand positive compensation for bearing inflation
uncertainty, particularly if the distribution of inflation outcomes around that expectation
is wide or skewed. This distinction has direct implications for interpreting breakeven
dynamics: a rise in breakeven inflation can reflect either an upward revision in expected
inflation, an increase in inflation uncertainty that raises the IRP, or both simultaneously.
Without separating these components, movements in breakeven rates cannot be accur-
ately interpreted. From a monetary policy perspective, the IRP provides information
complementary to, but distinct from, expected inflation. A rising IRP may indicate that
investors perceive an increase in inflation uncertainty without necessarily revising their
central forecast upward, consistent with a widening of the distribution of future outcomes

rather than a shift in its mean.

1.3 Literature Review

A large and sophisticated literature seeks to decompose breakeven inflation into expec-
ted inflation, risk premia, and liquidity effects using no-arbitrage term structure models.
D’Amico et al. (2018) develop a no-arbitrage model that jointly prices nominal Treasuries,
TIPS, and realized inflation, incorporating a TIPS-specific spread to capture illiquidity
and technical factors. They demonstrate that models that ignore this spread produce
implausible inflation risk premium estimates and expectations misaligned with surveys,

whereas allowing for it yields reasonable decompositions that closely track SPF forecasts.



Christensen et al. (2010) estimate an arbitrage-free affine term structure model that jointly
prices nominal and real yields, allowing for a decomposition of breakeven inflation into
expected inflation and inflation risk premia. They document substantial time variation in
inflation compensation that co-moves with macroeconomic conditions. Christensen and
Gillan (2011) further highlight the role of TIPS-specific liquidity distortions in interpret-
ing breakeven inflation, showing that divergences between inflation swaps and breakevens
during stress episodes likely reflect liquidity premia rather than shifts in expectations.
Giirkaynak et al. (2010) construct the full TIPS yield curve and analyze the dynamics
of inflation compensation across maturities, providing a benchmark methodology widely
used in subsequent works. Finally, Hordahl and Tristani (2014a), using a joint macro-
finance model of nominal and real bonds, estimate time-varying inflation risk premia and
emphasize the importance of integrating macroeconomic factors into breakeven decom-
position. While these structural models differ in specification, they converge on a central
insight: breakeven inflation cannot be interpreted as expected inflation without explicitly
accounting for both liquidity premia and time-varying inflation risk compensation.

At a deeper level, this decomposition rests on the empirical rejection of the Expectations
Hypothesis. Campbell and Shiller (1991) show that the slope of the nominal yield curve
forecasts excess returns, rejecting the strict expectations hypothesis and implying that
risk premia must vary over time. Cochrane and Piazzesi (2005) further demonstrate that
a single common factor constructed from forward rates drives time variation in expected
returns across the term structure, substantially strengthening the empirical rejection of
the expectations hypothesis, which implies that excess returns should not be predictable.
Building on this background, Pflueger and Viceira (2011) extend the analysis to a joint
nominal-real setting, incorporating TIPS and breakevens. They show that both real-rate
and inflation risk premia are important drivers of nominal bond return predictability and
that TIPS liquidity premia are systematic and quantitatively large, especially in crisis
episodes. We transform their evidence on return predictability into an operational pro-
cedure to extract inflation risk premium and then a market-based measure of inflation

expectations.
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Finally, extensive research compares market-based and survey-based inflation expecta-
tions, emphasizing their forecasting performance and behavioral differences. Ang et al.
(2007) demonstrate that Survey of Professional Forecasters (SPF) expectations systemat-
ically outperform raw TIPS breakevens and inflation swaps, particularly at short horizons,
due to markets’ embedded risk and liquidity premia. Bauer and McCarthy (2015) con-
firm unadjusted breakevens underperform SPF forecasts, though liquidity adjustments
substantially narrow this gap. Structural analyses reveal distinct dynamics. Coibion and
Gorodnichenko (2015) show surveys anchor more firmly during macroeconomic volatility,
while markets amplify premia-driven swings. Driger and Nghiem (2021) document a per-
sistent wedge reflecting markets’ liquidity versus surveys’ stability. Grothe and Meyler
(2015) find that both market-based inflation swaps and the ECB Survey of Professional
Forecasters provide information beyond naive benchmarks, with swaps exhibiting some-
what superior short-horizon accuracy, whereas survey-based expectations dominate at

longer forecast horizons.

Our primary methodological contribution is to develop a straightforward, regression-based
framework for decomposing breakeven inflation that provides a practical complement to
the affine term structure models that dominate the literature. While affine no-arbitrage
models generate internally consistent yield-curve decompositions grounded in economic
theory, they require strong assumptions about factor dynamics, pricing kernels, and the
joint evolution of nominal and real yields. Our approach addresses these limitations by
adopting a reduced-form methodology that exploits the predictability of breakeven returns
to isolate time-varying inflation risk premia without imposing a full structural term struc-
ture specification. Instead of estimating latent state variables within a high-dimensional
affine system, we rely on observable market data and standard predictive regressions to
recover the inflation risk premium embedded in breakeven rates.

This framework offers several practical advantages. All inputs are directly observable in
real time, estimation is based on standard econometric techniques, and the decompos-
ition does not require latent factor extraction or distributional assumptions about the

pricing kernel. As a result, the methodology is computationally simple, transparent, and
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readily implementable, making it particularly suitable for real-time monitoring applica-
tions. To be clear, our approach is not intended as a substitute for structural models
in all contexts. Affine term structure models remain the benchmark for fully specified
yield-curve decompositions and counterfactual policy analysis. However, for the concrete
task of monitoring inflation expectations in real time, especially during episodes of finan-
cial stress when structural assumptions may be violated, our regression-based framework

provides a valuable complement that prioritizes transparency, and interpretability.

The remainder of the thesis is structured as follows. Section 2 describes the data, in-
troduces the construction of the yield and breakeven series, and presents the liquidity
proxies and expectations controls. Section 3 sets out the empirical framework, reports the
estimation results for the liquidity premium and the implied inflation risk premium, and
discusses their behavior across key historical episodes. Section 4 compares our measure of
market-based inflation expectations with the Michigan survey, and Section 5 concludes by
summarizing the main findings and outlining implications for the use of TIPS breakevens

as indicators of inflation expectations and for future research.

2 Data

This thesis builds on and extends the empirical framework of Pflueger and Viceira (2011)
by updating their analysis of breakeven inflation and liquidity premia using U.S. Treasury
securities to incorporate recent market developments through the end of November 2025.
The aim of this section is to build a dataset that allows for the empirical estimation of
a liquidity-adjusted measure of breakeven inflation and that enables the decomposition
of breakeven inflation into expected inflation, inflation risk premia, and liquidity premia.
All series are sampled at a monthly frequency over the period January 1999 to November

2025
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2.1 Yield Data and Breakeven definition

The analysis focuses exclusively on 10-year maturities, for which long time series are
available, and market liquidity is most developed. The choice of the 10-year tenor follows
standard practice in the literature, as these securities are the most actively traded and
least affected by short-term market distortions. It is therefore characterized by relatively
high liquidity and pricing efficiency. U.S. nominal and inflation-indexed zero-coupon
yields are obtained from the off-the-run smoothed yield curves developed by Giirkaynak
et al. (2007) for nominal Treasuries and by Giirkaynak et al. (2010) for Treasury Inflation-
Protected Securities (TIPS).

Formally, let y; , denote the continuously compounded nominal zero-coupon yield with

TIPS

ni  denote the corresponding inflation-indexed (real) yield.

maturity n at time ¢ and y
The breakeven inflation rate at maturity n and time ¢ is defined as the difference between

nominal and real yields:

.8 TIPS
bt = Ynt = Ynt

To further exploit information contained in the term structure, yield spreads are construc-
ted relative to the 1-year maturity. The nominal term spread is defined as

$
+t Y

and captures the slope of the nominal yield curve, while the real (TIPS) term spread is

given by
TIPS TIPS _ , TIPS

Snt T Ynt T Y1z
Analogously, the breakeven term spread is defined as

b
Spt = bn,t - bl,t

These spreads summarize expectations about future macroeconomic conditions and risk

compensation across maturities. They will serve as state variables in our return pre-
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dictability regressions, exploiting the well-established finding that when term spreads are
wide, expected excess returns on long-maturity bonds are high, whereas when spreads are
narrow or inverted, expected returns are low or negative. Beyond their predictive content
for bond returns, term spreads also provide insight into the economic forces underlying
breakeven inflation. Indeed, breakeven rates inherit information from both nominal and
real yield curves and therefore reflect the joint dynamics of inflation expectations, risk
compensation, and market liquidity conditions across maturities.

As we already stated, breakeven inflation can be expressed as the sum of three components:

bnt = Ei (Me44n) + IRPht — Ly,

where E; (7;+4,,) denotes expected inflation over the horizon (¢,¢+ n), IRP,, is the infla-
tion risk premium, and L,,; is the liquidity premium.

The liquidity premium reflects the compensation investors require for holding relatively
illiquid inflation-indexed securities relative to nominal Treasuries. The first goal of this
thesis is to isolate and remove the liquidity premium from observed breakeven infla-
tion. Once the estimated liquidity premium En’t is obtained, we will be able to compute
liquidity-adjusted variables under the assumption that the relative liquidity premium is
fully attributable to inflation-indexed bonds. This mirrors one of the main assumptions
in Pflueger and Viceira (2011) and allows us to compute liquidity-adjusted TIPS yields
and breakevens as

TIPS,adj _ TIPS T
Ynit = Ynt - Ln,t?

and

adj T
bn,t = bn,t + Ln,t-

2.2 Liquidity Proxies

To get to this result, several liquidity measures are constructed to proxy for relative
liquidity conditions between nominal Treasuries and TIPS. The analysis focuses on four
of the most widely used proxies in the literature: the off-the-run spread, the relative

TIPS transaction volumes, the asset swap spread, and the synthetic-cash breakeven. The
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off-the-run spread is computed as the difference between the 10-year off-the-run par yield
from the Giirkaynak et al. (2007) nominal yield curve and the on-the-run 10-year nominal
Treasury yield, proxied by the Bloomberg series USGG10YR Index. On-the-run Treasuries
are the most recently issued securities of a given maturity and are typically the most
liquid instruments in the Treasury market. Off-the-run securities, which are all but the
newest issued ones, while nearly identical in terms of cash flows and credit risk, trade
less frequently and therefore require a liquidity discount. That being said, this spread
captures the specialness and liquidity advantage of on-the-run nominal Treasuries.

Relative transaction volume is defined as

Trans! s
RTV,; = log (—t$
Trans;
where Trans’ % and Trans? denote, respectively, average monthly transaction volumes

of inflation-indexed and long-term nominal Treasury zero-coupon bonds. Transaction
volumes are constructed from primary dealers’ data reported in the New York Fed’s FR-
2004 survey. For nominal Treasuries, we use transactions with remaining maturities of
six years or longer. A reporting change in June 2001 shifted the maturity cutoff from five
to six years; the post-break series is rescaled to ensure continuity at the break. For TIPS
instead, given low trading activity at individual maturities, we aggregate volumes across
all maturities to improve comparability in volume terms.

The series is smoothed using a three-month moving average. This measure captures
the liquidity differential between TIPS and nominal bonds. Not surprisingly, the relat-
ive transaction volume is negative over the entire sample, reflecting the fact that TIPS
persistently trade at lower volumes than nominal Treasury securities. For ease of inter-
pretation, the series is normalized so that the highest observed value corresponds to zero.
This normalization preserves the fact that more negative values indicate periods in which
TIPS are particularly illiquid relative to nominal Treasuries, while values closer to zero
correspond to episodes of relatively improved TIPS market liquidity.

The third liquidity measure is the asset-swap spread, which captures the difference between

swap rates and sovereign yields and serves as a leading indicator of funding conditions, risk
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aversion, and market liquidity. While aknowledging that a fully consistent measurement
of asset-swap spread would require a detailed asset-pricing framework, this thesis follows
the empirical literature in constructing a proxy based on readily available market data.
In line with market convention and corporate research practice, the asset swap spread is
defined as the difference between the yield on a sovereign bond and the fixed rate of an
interest rate swap of the same maturity, indexed to a benchmark floating rate.

Pflueger and Viceira (2011) use the difference between TIPS and nominal Treasury asset-
swap spreads to proxy for relative financing costs and liquidity conditions across the two

markets. Accordingly, we define the nominal asset-swap spread proxy as

ASW1$0,t = y%O,t - S%)ER

where the 70 ¥ is the fixed rate on a 10-year interest rate swap indexed to the Secured
Overnight Financing Rate (SOFR), which has replaced LIBOR as the dominant floating-
rate benchmark in U.S. dollar derivatives markets since 2017. An interest rate swap is
a contractual agreement in which two counterparties exchange fixed-rate payments for
floating-rate payments on a notional principal, with the fixed rate set such that the swap
has zero value at inception.
The TIPS asset-swap spread proxy is defined as:

ASWIGY ™ = yi0d = (5561 — 5To.) -
where s, is the 10-year zero-coupon inflation swap rate. An inflation swap is a derivative
transaction in which one party agrees to pay a fixed rate, known as the inflation swap rate,
on a notional principal, while the counterparty pays the realized cumulative inflation over
the life of the contract, typically measured using a price index such as the CPI. Inflation
swap rates and breakeven inflation rates should be equal in a frictionless market, but
the former is often higher than the latter. Many studies compare the two series and
attribute this difference to several reasons: a mispricing in the TIPS market compared to
the nominal.

Fleckenstein et al. (2013) blame TIPS mispricing versus nominals, implying swaps better
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capture pure expectations. Christensen and Gillan (2011) argue that differentials arise
from liquidity premia in both TIPS (higher yields, lower breakevens) and swaps.

The asset-swap spread differential is then defined as
ASWho, = ASWIITS — ASWE .

These data are available from July 2004 onward. Before that date, the series is backfilled
using the first available observation, approximately 38 basis points.

We acknowledge that the backfilling assumption is a simplification, and the early-sample
estimates for specifications incorporating these variables should be interpreted with ap-
propriate caution, as they introduce a potentially important limitation for the full-sample
specifications. To assess the robustness of the baseline results to this choice, we verify
that the sign, magnitude, and statistical significance of the coefficients in our baseline
regression are qualitatively preserved when the estimation sample is restricted to the
post-July 2004 period. The results, shown in the Appendix in Table 7, confirm that the

core findings are not driven by the backfilled observations.

Finally, as an ulterior measure, the analysis considers the spread between synthetic and
cash breakeven inflation !. The synthetic minus cash breakeven captures exactly the afore-
mentioned differential between inflation compensation priced in derivative markets and
that embedded in cash bonds. Although this spread could, in principle, be interpreted as
reflecting mispricing or limited arbitrage between inflation-indexed bonds and inflation
derivatives, the synthetic—cash breakeven spread has historically tracked funding differ-
entials between nominal Treasuries and TIPS closely, suggesting that it primarily reflects
relative financing costs and liquidity conditions rather than pure arbitrage distortions.

As for the ASW, this series is available from July 2004 onward, and it is backfilled with
the first available observation, which is approximately 24 basis points. It is instructive

to examine the time-series behavior of these liquidity measures. Figure 1 plots the main

!Synthetic breakeven is measured using the 10-year zero-coupon inflation swap rate from Bloomberg
(USSWIT10 BGN Curncy), while Cash breakeven is obtained as the yield differential between 10-year
nominal Treasuries and TIPS.
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liquidity proxies over the sample period and provides a first descriptive assessment of their

dynamics.
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Figure 1: U.S. Liquidity proxies

By looking at Figure 1 it is possible to identify two main episodes of pronounced liquidity
disruptions. The first and most significant movements occurred during the Great Fin-
ancial Crisis. During this period, elevated risk aversion and a flight to liquidity were
associated with a simultaneous spike across nearly all liquidity measures. The off-the-run
spread increased sharply, reaching levels of approximately 50 basis points, reflecting a
strong shift in investor demand toward on-the-run, newly issued Treasury securities. Hu
et al. (2013) attribute this phenomenon to a scarcity of arbitrage capital, which created
"noise” as dealers became unable to smooth price deviations between seasoned and newly
issued securities.

At the same time, the asset-swap spread widened substantially, indicating that financing
positions in TIPS became significantly more costly relative to nominal Treasuries. This
widening reflected a pronounced deterioration in TIPS market liquidity and financing

conditions, while nominal Treasuries retained their role as the preferred collateral in swap
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and repo transactions.

Relative TIPS transaction volume displayed a distinct pattern, increasing steadily during
the early part of the sample before stabilizing. However, following the financial crisis, it
declined, reflecting a contraction in trading activity and reduced market participation.
In the subsequent years, transaction volumes gradually recovered and normalized. In
the decade following the GFC, liquidity measures declined from their crisis peaks and
remained relatively compressed, reflecting a period of stabilized market functioning. This
phase was characterized by sustained official sector support, among which the Federal
Reserve’s large-scale asset purchase programs effectively provided a backstop to the mar-
ket. By absorbing a significant share of Treasury and TIPS supply, these interventions
reduced the duration risk held by the private sector and dampened the volatility of li-
quidity proxies (Engle et al., 2012). Consequently, both the off-the-run and asset-swap
spreads fluctuated within narrow ranges, while relative transaction volumes stabilized,
indicating a regime of abundant central bank liquidity that masked underlying structural
fragilities.

A second episode of significant liquidity disruption occurred in the post-pandemic period,
peaking in 2022. Several liquidity measures exhibited pronounced increases, consistent
with a renewed “dash for cash” episode in which even high-quality assets were liquidated
to meet margin calls and funding needs. This more recent volatility coincides with the
transition to a high-inflation environment and a period of rapid monetary policy tight-
ening by the Federal Reserve. The stress observed in 2022 is consistent with heightened
interest rate uncertainty and the onset of Quantitative Tightening, which reduced the
supply of central bank liquidity and increased the intermediation burden borne by private

dealers.

2.3 Inflation Expectations Controls

To control for long-run inflation expectations, the analysis includes the 10-year CPI in-
flation expectation from the Federal Reserve Bank of Philadelphia Survey of Professional
Forecasters. Including this variable mitigates concerns that liquidity proxies might cap-

ture variation in inflation expectations rather than liquidity effects.
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Finally, the dataset includes the Chicago Fed National Activity Index (CFNAI), to ac-
count for cyclical economic conditions and the possibility that short-term inflation expect-
ations affect breakeven inflation, following Stock and Watson (1999). The CFNAI is a
composite index constructed from a broad set of economic indicators, including measures
of production, labor market conditions, personal consumption and housing activity, as

well as indicators related to sales, orders, and inventories.

Table 1: Summary statistics (Monthly data)

Name Symbol Mean Std Min Max
Nominal Yields Yios 3.54 141 055 6.70
Inflation-Indexed Yields yiot 139 1.33 -1.13 4.29
Breakeven b1o.4 214 040 039 2.92
Survey Inflation nF 237 016 203 2.95
Chicago Fed Nat. Activity -0.12 1.26 -18.22 6.32
Off-the-Run Spr. 0.12 0.12 -0.02 0.64
Relative Transaction Vol. -0.37 0.26 -1.12 0.00
Asset-Swap Spr. 0.44 0.20 0.13 1.78
Synthetic - Cash 0.27 0.11 0.01 1.11

Table 1 reports summary statistics for our variables over the sample period spanning
from 1999-1 to 2025-11. The results show that the average nominal Treasury yields are
3.54% per annum, while the average TIPS yields are 1.39%, implying an average break-
even inflation rate of 2.14%. The average survey-based inflation expectations amount to
2.37%, exceeding the breakeven rate by approximately 23 basis points. This systematic
gap indicates that, not surprisingly, the breakeven inflation rate does not solely reflect
expected inflation. In the absence of market frictions, breakeven inflation would be ex-
pected to align closely with survey-based expectations. The persistent difference observed
in the data therefore, suggests the presence of non-expectational components embedded
in breakeven rates, motivating the need to isolate and remove liquidity-related distortions
using observable liquidity proxies.

Beyond means, the dispersion and extrema highlight the presence of distinct regimes.
Breakeven inflation varies between 0.39% and 2.92%, which is large relative to its 0.40%

standard deviation, implying that tail episodes as crises and inflation scares, are cent-
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ral to identification. On the liquidity side, the Off-the-Run spread ranges from slightly
negative values up to 64 bps, and the Synthetic-Cash breakeven ranges from near zero
up to 111 bps. These upper-tail realizations matter because the liquidity premium is
identified precisely from periods in which TIPS market functioning diverges sharply from
the nominal Treasury market. A key implication is that a purely “average” interpretation
of the sample is incomplete: the econometric contribution of liquidity proxies is concen-
trated in stress windows in which market segmentation, funding constraints, and dealer
balance-sheet frictions become binding. Finally, the Relative Transaction Volume is neg-
ative throughout the sample by construction, reflecting persistently lower TIPS trading
activity relative to nominal Treasuries. Because we normalize RTV so that the highest ob-
served value corresponds to zero, movements toward more negative values can be read as
episodes of particularly impaired TIPS liquidity. This normalization makes the direction
of the regression coefficients economically transparent when we interpret the first-stage

results below.
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3 Model and regressions

In this section, we present the empirical estimation of the liquidity premium embedded
in the breakeven inflation rate. By running a first-stage regression, we aim to isolate
the portion of breakeven inflation driven by liquidity frictions rather than fundamental

economic expectations.

The baseline regression model is specified as follows:
bn,t = + CYQXt + O{37Tte + oy CFNA[+ €¢ (1)

where b, ; represents the 10-year breakeven inflation (i.e., the difference between nominal
and inflation-indexed bond yields), X} is a vector of liquidity proxies, 7{ represents infla-
tion expectation proxies and CFNAI represents the cyclical economic condition.

Our empirical strategy follows a sequential specification that allows us to assess the mar-
ginal contribution of each additional regressor to the explanatory power of the model.
Indeed, specification (1) of Table 2 includes only macroeconomic controls, namely survey
inflation expectations and the CFNAI, both of which are highly statistically significant
from the beginning. We then systematically add and expand the liquidity vector by in-
corporating the Off-the-Run spread, the ASW, and finally, including the Relative Log
Transaction Volumes. In addition, Synthetic-Cash breakeven variable is included as an
alternative proxy for the liquidity differential between TIPS and nominal bonds. This vari-
able proves to be more informative than the raw ASW spread and is therefore preferred
in the final specification. Finally, the last two columns replicate specification (5) using
restricted samples to test for temporal stability and different time windows specifications.
Notably, as we move from the macro-only specification to the full liquidity-adjusted model,
the R? increases substantially, rising from 0.28 in Specification (1) to 0.51 in Specification
(5) and (5a). This improvement highlights the critical role played by liquidity variables in
explaining breakeven inflation dynamics. This 0.23 gain demonstrates that liquidity con-

ditions account for a substantial portion of breakeven monthly dynamics beyond business
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cycle effects and survey expectations.

Table 2: First-Stage regression of 10-Year Breakeven Inflation on Liquidity and Mac-
roeconomic Controls. Sequential Specifications. Newey—West HAC Standard Errors in

Parentheses.
bt
(1) (2) (3) (4) (5) (ha) (6) (7)
Off-the-Run Spr. SLLI6*HFF J0.93%FF _1.69%F* _0.94%F* Q. 7TH* -0.74* 0.06
(0.39)  (0.35)  (0.49) (0.33)  (0.30) (0.40) (0.88)
Asset-Swap Spr. -0.28 -0.05
(0.22)  (0.23)
Transaction Vol. -0.36 -0.10 0.50%** 0.19
(0.19)  (0.14) (0.17) (0.45)
Synthetic-Cash -1.48%F* 1 HHHeRx -1.33%%* -2.56%%*
(0.28)  (0.28) (0.33) (0.28)
Survey Inflation  0.99%** 1.40%¥%* 1.42%¥* 1 .33%k*  1.35%**  1.36%+* 0.95%#* 1.21%**
(0.22)  (0.34)  (0.32) (0.29) (0.28)  (0.28) (0.33) (0.29)
CFNAI 0.19%*%* (0.15%** (0.13*%** (0.12%** (0.09** 0.10*** 0.17%* 0.09%***
(0.07)  (0.05)  (0.04) (0.04) (0.04)  (0.04) (0.08) (0.03)
p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
R? 0.28 0.36 0.37 0.39 0.51 0.51 0.59 0.65
ADF of Residuals -6.47*%* -6.48%** _(.19%** _5.34%** _G.21*** _6.24*** -5.25%** -5.26***
Period Full Full Full Full Full Full  1999.03-2014.12 2015.01-2025.12

* ** and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.

All regressions are estimated using HAC standard errors, specifically Newey—West stand-
ard errors with three lags, to account for potential heteroskedasticity and autocorrelation
in the monthly bond liquidity data. To assess the validity of the long-run relationship,
we conduct Augmented Dickey—Fuller tests on the residuals ¢;. The strongly negative
and statistically significant test statistics (e.g., —6.24™* in column 5a) confirm that the
variables are cointegrated, providing evidence against a spurious long-run relationship.

Results in Table 2 show that not all liquidity proxies are statistically significant across
specifications. This outcome was to be expected given the high degree of collinearity
among liquidity measures, but it does not undermine the empirical strategy. Since the

objective of this regression is to construct a good proxy for the liquidity premium rather
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than to identify the effects of individual variables on breakeven, we rely primarily on the
model’s overall explanatory power, as captured by the R?.

In addition to the overall goodness of fit of the model, an important diagnostic for the first-
stage regression is whether the estimated coefficients display signs that are consistent with
economic intuition. This is the case across all the different specifications, with liquidity
measures that capture relative illiquidity of TIPS vis-a-vis nominal Treasuries, such as the
Off-the-Run spread, the Asset Swap spread, and the Synthetic-Cash breakeven, entering
with negative coefficients. The negative sign of these coefficients indicates that an increase
in these spreads signals worsening liquidity conditions for TIPS, prompting investors to
demand higher required returns to hold them, thereby compressing the breakeven inflation
rate. Notably, these are all price-based liquidity measures, which tend to be stationary
throughout the sample and thus well-suited to full-sample estimation.

The Relative Transaction Volume measure warrants additional discussion. In specifica-
tions (4) and (5), where it is included alongside other liquidity proxies in the full sample,
the coefficient is negative, which is at odds with the expected positive relationship between
relative TIPS liquidity and breakeven inflation. However, when we split the sample into
two sub-periods, 1999-2014 and 2015-2025, the coefficient turns positive in both cases
and is statistically significant in the earlier sub-period. This sign reversal suggests that
the negative full-sample coefficient is driven by the series’ long-run structural trend rather
than a genuine liquidity effect. As shown in Figure 1, the series exhibits a pronounced
upward trend from 1999 to approximately 2018, reflecting the gradual deepening of the
TIPS market relative to nominal Treasuries. In the full sample, OLS partially picks up this
common trend rather than the true within-period liquidity relationship. Formal station-
arity testing confirms this interpretation. The Augmented Dickey—Fuller test performed
on this variable fails to reject the null of a unit root across all specifications, providing
direct evidence of non-stationarity. To recover a stationary measure, we consider four al-
ternative transformations: a first-differencing, a second-differencing, a linear detrending,
and an HP-filtering, none of which produces a series satisfying the stationarity criterion.
Moreover, a Chow test rejects parameter stability at the 1% level. We conclude, therefore,

that the relative transaction volume measure is excluded from the preferred specification.
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Specification (5a) retains the Off-the-Run spread and the Synthetic-Cash breakeven as
the core liquidity proxies, both statistically significant, correctly signed, and stable across
the full sample, with coefficients of —0.77** and —1.55"**, respectively. The Asset-Swap
spread is excluded, as its inclusion introduces multicollinearity without adding independ-
ent explanatory power. The model achieves an R? of 0.51, the highest among full-sample
specifications. At the same time, survey-based inflation expectations continue to enter
with a positive and statistically significant coefficient (1.36*** in 5a), highlighting their

dominant role in anchoring market-based inflation compensation.

The regression results in Table 2 confirm that the estimated coefficient on survey-based
inflation expectations remains close to one in all specifications. Moreover, the null hy-
pothesis B = 1 cannot be rejected at conventional significance levels, as 1 always lies
within the corresponding confidence intervals. From a theoretical standpoint, breakeven
inflation decomposes into expected inflation and an inflation risk premium, plus a liquidity
premium.

This structure implies a unit coefficient on expected inflation. Free estimation of this coef-
ficient thus confirms the data’s consistency with the decomposition. Since the unrestricted
estimates uphold the restriction (e = 1, we impose it and re-estimate the model using
the spread between breakeven inflation and survey expectations (b; —7f) as the dependent
variable. This restriction yields two advantages. First, it isolates the non-expectational
component, thereby giving the joint contribution of inflation risk and liquidity premia,
preventing liquidity effects from being partially absorbed by small deviations in the estim-
ated expectations coefficient. Second, imposing the unit restriction eliminates unnecessary
variation associated with estimating the inflation expectations coefficient. Provided that
the restriction holds in the data, this reduces the variance of the remaining parameter
estimates and improves the precision of the liquidity coefficients.

The restricted first-stage results appear in Table 3. Coefficients on liquidity proxies remain
economically and statistically similar to the unrestricted case, confirming that the restric-
tion leaves core inferences intact. However, R? declines modestly in some specifications,

reflecting the tighter structural constraint imposed on the model. This trade-off, however,
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delivers superior structural clarity and precision for the liquidity premium. Among the
restricted full-sample specifications, we retain specification (5a) as our preferred model.
This specification yields the highest R? in the full-sample restricted regressions and incor-
porates the most informative set of liquidity proxies. The qualitative interpretation of the
coefficients remains unchanged relative to the unrestricted case and the overall pattern of

results is fully consistent with the previous discussion.

Table 3: First-Stage Regressions for the Non-expectational Breakeven Component (b, ; —
7¢): Imposing fre = 1. HAC (Newey—West) Standard Errors in Parentheses.

bnt — 7§
(1) (2) (3) (4) (5) (5a) (6) (7)
Off-the-Run Spr. -0.88***F _(0.66%* -1.62%F* _0.77** -0.51** -0.75%* 0.62
(0.30)  (0.26)  (0.47)  (0.32)  (0.24) (0.37) (0.67)
Asset-Swap Spr. -0.25 0.02
(0.23)  (0.23)
Transaction Vol. -0.43**  -0.14 0.50%** 0.39
(0.19)  (0.13) (0.17) (0.46)
Synthetic-Cash -1.47FF% 1 5EHR* -1.33%%* -2.53%%*
(0.28)  (0.28) (0.33) (0.28)
Survey Inflation 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
CFNAI 0.19%** 0.16%** 0.14*** (0.13*** (0.10** 0.10*** 0.17%* 0.09%**
(0.07)  (0.05) (0.05) (0.04) (0.04) (0.04) (0.08) (0.03)
p-value 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
R? 0.17 0.24 0.25 0.28 0.41 0.41 0.63 0.50
ADF of Residuals -6.48%** _5.23%** _5 01%** _5.03%** _5.84%** _5 7*** -5.29%¥* -5.06***
Period Full Full Full Full Full Full 1999.03-2014.12 2015.01-2025.12

* X and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. Survey
Inflation coefficient restricted to unity

Finally, a comparison of specifications (6) and (7), which partition the full sample at the
end of 2014, reveals a notable shift in the structure of breakeven inflation dynamics. In
the 1999-2014 period, the restricted model achieves an R? of 0.63 with a Synthetic-Cash
coefficient of —1.33**. This suggests that, over this earlier regime, deviations of break-
even inflation from survey-based expectations were well captured by observable liquidity

proxies and cyclical conditions. Liquidity distortions were economically meaningful, most
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visibly during the 2008-2009 crisis, but largely episodic and mean-reverting, allowing the
restricted specification to account for a substantial fraction of the variation. In contrast,
during the 2015-2025 period, the Synthetic-Cash coefficient nearly doubles in magnitude
to —2.53"* indicating that breakeven inflation became significantly more sensitive to
liquidity conditions. At the same time, however, the R? declines to 0.50. The coexistence
of a stronger liquidity loading and a lower overall fit suggests that additional forces, bey-
ond survey expectations and measured liquidity proxies, played a larger role in driving
breakeven fluctuations in the later regime. These forces could be interpreted with an
increased importance of time-varying inflation risk premia and structural shifts in market

functioning.

3.1 Liquidity-Adjusted Breakeven Inflation

We focus on the most informative restricted first-stage regression specification (5a) from

Table 3 to construct the liquidity premium as:
Zn,t = _a2Xt7

where X; collects liquidity-related variables and @y denotes their estimated coefficients.
Figure 2 plots the U.S. 10-year breakeven inflation alongside its liquidity-adjusted coun-
terpart. This adjustment removes the liquidity differential in TIPS yields via

~

TIPS,adj _ TIPS
Yn,t =Ynt — L'f%t’

adj T
bn,t = bn,t + Ln,t~

yielding at
e = Ey(mpy) + TRPy .

which captures expected inflation plus the inflation risk premium.
The comparison between raw and liquidity-adjusted breakeven highlights the importance

of accounting for liquidity distortions, particularly during periods of market stress. Al-
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Figure 2: Liquidity-Adjusted U.S. 10 Year Breakeven

though the raw breakeven exhibits a sharp collapse during the 2008-2009 financial crisis,
the liquidity-adjusted breakeven remains substantially more stable. This pattern suggests
that a significant portion of the observed decline in breakeven inflation during the crisis
is attributed to a surge in the TIPS liquidity premium, rather than a substantial down-
ward revision of long-term inflation expectations. Consistent with this interpretation, the
estimated liquidity premium reaches its maximum precisely during the crisis period and
gradually reverts thereafter, as shown in Figure 3.

In contrast, the decline observed in early 2020, associated with the COVID-19 shock, dis-
plays a markedly different pattern. During this episode, both raw and liquidity-adjusted
breakeven inflation fall sharply, indicating that the contraction in breakeven inflation
cannot be primarily attributed to liquidity distortions. Indeed, the liquidity premium
declines between 2020 and 2021 and only increases in subsequent years, suggesting that

liquidity conditions in the TIPS market did not deteriorate as they did during the global
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financial crisis. The simultaneous decline in both breakeven measures, therefore, points to
a genuine downward revision in market-based inflation expectations, likely reflecting ex-
treme macroeconomic uncertainty and heightened concerns about the inflation outlook at
the onset of the pandemic. This collapse is consistent with fears of deflation or prolonged
low inflation amid a severe global recession driven by an unprecedented economic envir-
onment with widespread lockdowns, disruptions to global supply chains, and a sudden
contraction in aggregate demand. Immediately thereafter, breakeven inflation rebounded
sharply, driven by a combination of policy interventions and shifts in inflation expecta-
tions. First, large-scale asset purchases by the Federal Reserve supported inflation-linked
security prices and contributed to a compression of real yields. Second, as financial mar-
kets stabilized and unprecedented fiscal and monetary stimulus was deployed, inflation
expectations began to recover from crisis lows, gradually incorporating concerns about a

more inflationary environment.
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Figure 3: Estimated U.S. Liquidity Premium

However, even after considering this adjustment, biflg embeds a potentially time-varying
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inflation risk premium (/RPF,;), reflecting investors’ compensation for bearing inflation
uncertainty. Assuming constant or negligible risk premia allows for interpreting liquidity-
adjusted breakeven rates as a proxy for pure expectations, but time variation implies
otherwise. To disentangle expected inflation from the inflation risk premium, we exploit
the no arbitrage hypothesis: under rational expectations and constant premia, excess
returns on nominal and inflation-indexed bonds, and, consequently, on breakeven rates,
should not be predictable using information available at time ¢. Therefore, systematic
predictability in breakeven excess return can be interpreted as evidence of time-varying

risk premia, enabling the extraction of market-based expectations via
Ey(mny) = bod — IRP,,.

The next section implements this approach through return predictability regressions.

3.2 Estimating the Inflation Risk Premium

This section estimates the inflation risk premium embedded in the 10-year breakeven infla-
tion rate using a return predictability framework grounded in the Expectations Hypothesis
(EH) of the term structure. The identification strategy follows directly from no-arbitrage
asset pricing principles. Under rational expectations and the absence of arbitrage, the
yield on an n-period bond equals the average of expected future short-term rates plus a
term premium. If this premium were constant over time, variation in long-term yields
would reflect only revisions in expected future short rates, and excess holding-period re-
turns would be unpredictable given information available at time ¢. Equivalently, under
the EH, the slope of the yield curve carries no information about future excess returns.
The same restriction applies to breakeven inflation: if the inflation risk premium were con-
stant, the slope of the breakeven curve would reflect only variation in expected inflation
and would have no predictive power over future breakeven excess returns. It follows that
systematic predictability of liquidity-adjusted breakeven excess returns by the breakeven

term spread constitutes direct evidence of a time-varying inflation risk premium.
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Consistent with our analysis, we focus on bonds with a remaining maturity of ten years
and define the one-period excess holding-period return as the difference between the real-
ized return on a 10-year bond and the contemporaneous short-term risk-free rate. To
assess the time variation in the inflation risk premium, we estimate predictive regressions
of one-period liquidity-adjusted breakeven excess returns on their breakeven term spread.
When excess returns are statistically predictable, the fitted values from these regressions
are used as a proxy for the one-period inflation risk premium associated with holding a
10-year bond.

The 10-year inflation risk premium is then constructed by aggregating the estimated one-
period premium over the remaining maturity of the bond. Finally, market-based inflation
expectations for the 10-year horizon are recovered by subtracting the estimated inflation
risk premium, if any, from liquidity-adjusted 10-year breakeven inflation. This procedure
yields a measure of long-term expected inflation that is cleaned of both liquidity distor-
tions and risk compensation, allowing for a direct comparison with survey-based inflation

expectations.

The risk-free rate in the nominal bond excess return formula is the three-month Treasury
bill rate, constructed by Campbell and Shiller and retrieved from the US Treasury data-
base in the CRSP. Instead, to compute the excess returns of the 10-year TIPS relative to a
real risk-free rate, we must address the non-observability of short-term real rates. That is
because the US government does not issue inflation-indexed Treasury bills. Following the
framework of Campbell and Shiller (1991) and Pflueger and Viceira (2011), we construct
a synthetic ex-ante real short rate. To begin with, we define the ex-post real return on a
three-month Treasury bill yield as the simple difference between the nominal short-term
rate and the annualized overlapping three-month realized inflation rate realized through
the CPI-U (Consumer Price Index for All Urban Consumers). Given that inflation is real-
ized over the subsequent quarter, we are not able to anticipate inflation shocks. To isolate
just the expected component, the realized real short rate is then modeled as a function
of variables observable at time t, including the contemporaneous nominal short rate, the

lagged realized real rate over the previous quarter, and year-over-year inflation observed at
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time t. Since the dependent variable is constructed as a three-month overlapping return
observed at monthly frequency, successive observations share common inflation innov-
ations, generating serially correlated residuals. We therefore use Newey—West standard
errors with three lags to correct the inference. Finally, to ensure an ex-ante interpretation,
the real short rate used in the following analysis is estimated using an expanding-window
out-of-sample forecasting procedure: at each date t, coefficients are estimated using only
data available up to (t—1). The fitted value at time t is computed using contemporaneous

realization of the regressors.
s _ A 5 s ? ex post A yoy
Ty = Q1+ P Yie T Bo—1 Ty + T B3 -1 T} (2)

The initial estimation window is set to 60 months (five years) of monthly observations,
and the procedure produces OOS fitted values starting from January 2005, yielding a
predictability sample of N = 246 observations covering the period 2005-2025. This choice
of warm-up window balances two competing objectives: a sufficiently long initial window
to produce stable first-stage coefficient estimates, and a sufficiently early OOS start date to
capture the pre-crisis 2005-2008 period, which is economically informative for breakeven
dynamics. This fitted value represents the conditional expectation of the three-month real
return given information available at time t, and is therefore interpreted as the synthetic
ex-ante real short rate. This methodology isolates the real term premium by removing
predictable movements in expected short rates and transitory inflation noise. The results
of this regression are shown in Table 4.

Among the three predictors included in the real short rate forecasting equation above, the
nominal short rate yft emerges as the dominant driver, with a coefficient of 0.82** that
is precisely estimated and highly significant. The lagged ex-post real return enters with
a positive but imprecisely estimated coefficient of 0.15, consistent with a modest degree
of mean reversion in real rates. By contrast, year-over-year inflation 7/ enters with a
coefficient of —0.16 that is not statistically distinguishable from zero, suggesting that,
conditional on the nominal short rate and lagged real return, aggregate inflation adds

limited incremental forecasting power for the expected real short rate. The in-sample
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Table 4: Forecasted Real Short Rate

— .3
Tt = Yie — T+l

i, 0.82%**
(0.20)
yit,1 — M1t 0.15
(0.11)
(Tp—g + T + m—1 + ) /4 —0.16
(0.28)
Const. —0.02%**
(0.004)
p-value 0.00
R? 0.32
N 306
Sample 1999.01-2025.06

Notes: Standard errors (in parentheses) are HAC-robust with 3 Newey—West lags.
= p < 0.01, ** p <0.05, * p<0.1.

R?2 of 0.32 and the behaviour illustrated in Figure 4 confirm that the OOS fitted series
behaves as a smooth, slowly-evolving component of the much more volatile ex-post real
short rate, supporting its interpretation as the conditional expectation of the real return
on short-term debt.

The ex-post series exhibits large spikes and troughs, down to about —10% and up to
around +14%, reflecting sudden inflation and nominal rate shocks that are not fore-
castable with information available at time ¢. In contrast, the smoothed fitted series
reacts gradually to regime shifts, supporting its interpretation as the conditional expect-
ation of the 3-month real return given observable predictors. For this reason, we use this

series as the synthetic ex-ante real short rate in the excess-return calculations.
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Figure 4: U.S. Ex-Post and Fitted Real Short-Term Rates

At this stage, we construct short-horizon excess returns on nominal Treasury bonds, TIPS,
and breakeven inflation using monthly data and a three-month holding period. This choice
comes from a theoretical approximation needed to construct short-horizon excess returns
on the above using monthly data and a three-month holding period. Specifically, letting
n=10 denote maturity in years and h=3/12 the holding period, the three-month excess

return on a nominal bond is approximated as

$ _ $ $ $
TTiten = NMYnt — (n—h) Yntth — h Y1t

where yf;’t denotes the n-year nominal yield at time ¢ and yft is the nominal short rate.
Analogously, TIPS excess returns, net of the liquidity premium, are computed as follows:

wryin = (Y = Log) = (0= h) (Y13 — Lngen) = hy ™

Y

where y{{ PS5 denotes the real short rate. Since yields with remaining maturity n — h are
not directly observed, we proxy them using constant-maturity n-year yields at time ¢ + h

Then, the breakeven excess return is the return on a portfolio long on nominal returns
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and short on liquidity-adjusted TIPS returns with the same maturity m:

$T$,t+h = xrit-{-h - erff,f_L,
For consistency, all returns are annualized and expressed as percentage points.
To identify time variation in risk compensation, we estimate predictability regressions
relating one-period excess returns to slope measures of the yield curve, including the
nominal, real, and breakeven term spreads. In models with time-varying risk premia, these
slope variables summarize state information about the economy and therefore contain

information about future excess returns. The corresponding term spreads are defined as

$
bt yl,t7

TIPS—L _ , TIPS—L TIPS
St = Ynp — Y

and the breakeven liquidity adjusted term spread as
Sz,t =bpt + Lyt — by

We estimate six specifications organized in Table 5, corresponding to three dependent
variables (TIPS excess return, breakeven excess return, liquidity excess return) each re-
gressed on a univariate slope specification and a multivariate specification including all
three spread measures and the liquidity premium level L, ; as an additional control, to
account, for any potential distortions arising from market frictions. Inference throughout
relies primarily on moving block bootstrap p-values, with Newey—West standard errors
reported alongside for comparability with the existing literature. This dual reporting
strategy is motivated by well-documented limitations of standard asymptotic inference
in this setting. Newey—West standard errors are consistent under heteroskedasticity and
serial correlation, but their finite-sample performance deteriorates when regressors are
highly persistent, as is the case for the breakeven term spread and the estimated liquidity

premium, both of which display substantial autocorrelation over the sample. In such set-
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tings, NW is known to under-correct for serial correlation, producing standard errors that
are too small and correspondingly inflated t-statistics, a problem extensively documented
by Andrews (1991) and Hodrick (1992). To address these finite-sample concerns, we
compute for each coefficient, p-values using a moving block bootstrap under the null hy-
pothesis of no predictability. The procedure resamples contiguous blocks of length b = 12
months from the residuals of the restricted model and re-estimates the full regression on
each bootstrap sample, producing an empirical null distribution for the HAC t-statistics.
We use B = 2,000 bootstrap replications and a fixed seed for reproducibility. P-values
are computed as one-sided. Excess returns on breakeven rates display statistically sig-
nificant predictability. In particular, the estimated coefficient on the liquidity-adjusted
breakeven term spread is positive and statistically significant at the 5% level using boot-
strap inference, indicating non-negligible time variation in inflation risk compensation. In
contrast, excess returns on liquidity-adjusted TIPS exhibit weaker predictability. Over-
all, these results suggest that while return predictability in inflation-linked markets is
attenuated in the post-2005 period, breakeven term spreads retain information about fu-
ture excess returns. To extract the one-period inflation risk premium, we use the fitted
values from specification (3), which regresses liquidity-adjusted breakeven excess returns
on the liquidity-adjusted breakeven term spread alone. This choice is motivated by two
considerations. First, specification (3) most directly isolates the component of breakeven
excess returns attributable to the slope of the inflation-linked yield curve, which under
the expectations hypothesis should be zero in the absence of time-varying risk premia.
Second, excluding the liquidity premium from this regression avoids a mechanical channel
through which our estimated liquidity measure could contaminate the IRP proxy.

Since we assumed that predictable variation in breakeven excess returns reflects time vari-
ation in inflation risk compensation and we ruled out the role of liquidity in predictability,
we can safely interpret the fitted values from the above regression, which we denote with
qgt,tﬂ, as a proxy for the one-period inflation risk premium associated with holding a bond
of maturity T from ¢ to t + 1.

To retrieve the long-horizon inflation risk premium from the estimated one-period meas-

ure, we assume the latter follows a stationary autoregressive process. Specifically, we fit
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an AR(1) model to the estimated quarterly IRP series:

Qgt = lH'PQ;t—l + 0

estimated with Newey—West standard errors (2 lags).
The 10-year inflation risk premium is then constructed as the expected average of future

one-period premia over the 40-quarter horizon of the bond:

T
o= ER wts o
ti+T — T tPt+i—1,t+4-
i=1

where the AR(1) projection formula

Ey[¢rys) = %p + ' (Qgt - %p)

is applied iteratively for each quarter ¢ = 1,...,40. The AR(1) parameters from our
sample are 1 = 0.137 and p = 0.633 (t(p) = 5.66), confirming that the one-period
IRP is persistent but mean-reverting, with an unconditional mean of approximately 0.37
percentage points (annualized).

Having obtained an estimate of the 10-year inflation risk premium ngt 475 W€ Tecover
market-based inflation expectations by subtracting this component from liquidity-adjusted

breakeven inflation,

& R
Et(ﬂ-n,t) = biﬁ - ¢>ft+T-

This procedure yields a measure of long-term expected inflation purged of both liquidity
distortions and compensation for inflation risk, allowing a clean decomposition of break-
even inflation into expectations and risk premia and facilitating direct comparison with
survey-based measures of inflation expectations.

Given that we need the OOS real short rate to compute the excess returns, and that
OOS fitted real rate is available in January 2004, the predictability sample then begins
in January 2005. The full sample for the predictability regressions, therefore, covers

2005:01-2025:06. The estimated 10-year inflation risk premium over the 2005-2025 period
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Table 5: Liquidity-Adjusted Bond Excess Return Predictability.

(1) (2) (3) 4 (5 (6

xrq{,ﬁfiL fcrﬁff’L xrﬁﬁil 757"2?#1 rsz,t+1 Tﬁ,tJrl
(yliPS — Lng) —yii?s  1.03 2.14 0.32 -0.64
Newey—West SE (0.95) (1.01) (0.50) (0.48)
Bootstrap p-value 18.6% 5.0% 25.4% 9.1%
(bt + Lus) — by 3.79 1.86  1.92 1,14
Newey-West SE (1.77) (0.77)  (0.98) (0.77)
Bootstrap p-value 3.7% 1.2%  2.2% 6.9%
L4 0.85 -2.46 1580 15.95
Newey West SE (8.78) (6.58)  (4.50) (4.29)
Bootstrap p-value 47.0% 39.0% 04% 0.3%
Const. -0.12 -2.76 -0.07 0.74 -7.05 -6.11
Newey-West SE (1.56) (4.55) (0.80) (3.08) (1.86) (2.11)
Bootstrap p-value 29.0% 22.6%  22.6% 52.9% 0.1% 0.2%
p-value 0.28 0.10 0.02 0.08 0.00 0.00
R? 0.01 0.06 0.04 0.04 0.21 0.23
N 246 246 246 246 246 246

is presented in Figure 6.

The series remains strictly positive for the whole sample, fluctuating around a mean of
approximately 40 basis points. This suggests that investors generally demand positive
compensation for exposure to long-horizon inflation uncertainty, even during periods in
which inflation does not seem to cloud the economy. These findings are consistent with
a large macro-finance literature documenting that long-horizon inflation risk premia are
generally small but cyclical. Studies based on no-arbitrage term-structure models and
inflation-linked bonds generally find that the 10-year US inflation risk premium fluctu-
ates around a modest positive mean, on the order of a few tens of basis points: Buraschi
and Jiltsov (2005) report 70 bps historically but lower recently; (Hordahl et al. (2010)
and Hordahl and Tristani (2014b)) find similar modest means in low-inflation regimes;
Grishchenko and Huang (2012) align with 10-50 bps averages adjusted for liquidity. Early
contributions using pre-2000 data often report higher average premia, reflecting periods of
less credible nominal anchors and more volatile inflation, whereas more recent estimates in
the low-inflation regime emphasise compressed risk premia, thus meaning that variation

in long-term breakeven rates is predominantly driven by revisions in expected inflation
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rather than large swings in risk compensation, if not during episodes of severe systemic
stress. The dynamics of the premium reveal economically significant shifts across dif-
ferent macroeconomic regimes, confirming its time-varying nature. The sharp decline in
2008 corresponds to the Global Financial Crisis, when the 10-year inflation risk premium
dropped to an exceptionally low level due to a sudden contraction in global demand, and
severe financial stress generated strong disinflationary pressures. The elevated values ob-
served in 2010-2012 indicate a large inflation risk premium despite subdued realized infla-
tion, consistent with heightened macroeconomic uncertainty, which produced pronounced
volatility, and concerns related to the newly introduced unconventional monetary policies.
It then declines steadily through the mid-2010s, reaching local lows around 2015-2016.
This compression coincides with a shift towards a subdued inflation regime, well-anchored
expectations, and strong monetary policy credibility. The onset of the COVID-19 pan-
demic induced a sharp, albeit transitory, contraction in the estimated premium. This
decline reflects an acute flight-to-safety episode, where the sudden uncertainty led nom-
inal Treasuries to serve as a hedge against idiosyncratic deflationary risks. Following this
trough, the IRP experienced a marked expansion throughout 2021-2022. This surge co-
incided with the post-pandemic inflation spike, persistent supply-side bottlenecks, and a
widening disagreement among market participants regarding the persistence of price pres-
sures. This peak indicates that investors required substantial additional compensation as
the credibility of the long-run inflation target was tested. The premium eventually mod-
erated as aggressive monetary tightening by the Federal Reserve re-established investors’
confidence in price stability. Broadly, the estimated series captures well-documented mac-
roeconomic cycles and provides a plausible decomposition of liquidity-adjusted breakeven
inflation. The modest absolute magnitude of the IRP, coupled with its countercyclical
behavior, suggests that the variance in long-term breakeven rates is primarily driven by
revisions in expected inflation rather than large-scale shifts in risk compensation, with the
exception of periods marked by extreme systemic stress. Finally, the two charts highlight
the distinction between the inflation risk premium and inflation expectations, which are
not necessarily tightly or mechanically linked. In particular, there are periods in which

long-term inflation expectations remain well anchored, while investors simultaneously de-
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mand additional compensation for bearing inflation risk.
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Figure 6: 10-year Inflation Risk Premium

As a robustness check, we re-estimate the original specification (5a) of Table 3 includ-
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ing the inflation risk premium extracted in the previous steps (IRPjq,) as an additional

regressor. Under our theoretical framework, breakeven inflation decomposes as:

bio+ = Ei[mee410] + IRP10s — Lios

If our two-stage procedure successfully isolates the liquidity premium in the first stage
and the inflation risk premium in the second stage, then regressing breakeven inflation on
survey expectations (with the coefficient restricted to unity), liquidity proxies, and the
extracted IRP should yield a coefficient on IRP equal to one. This provides a direct test
of the internal consistency of our decomposition. Table 6 presents three specifications.
Column (1) shows the baseline restricted regression estimated over the full 1999-2025
sample. Column (2) re-estimates the same specification over the 2005-2025 subsample
to align with the period for which IRPyg, is available. Column (3) augments the 2005~
2025 specification by including the extracted inflation risk premium as an additional
regressor. The results strongly support our theoretical prediction. The coefficient on
IRPyp, in column (3) is estimated at 0.90** (HAC standard error = 0.34), statistically
indistinguishable from unity. Formally testing the null hypothesis Hy: Sirp = 1 yields a
t-statistic of —0.03 and a p-value of 0.76, providing no evidence against the restriction.
This near-exact unit coefficient confirms that our extracted inflation risk premium enters
breakeven inflation one-for-one, precisely as the decomposition in the equation above pre-
dicts. Moreover, the inclusion of IRPyg, improves the model’s explanatory power. The R?
increases from 0.48 in column (2) to 0.51 in column (3), indicating that the extracted risk
premium captures systematic movements in breakevens beyond those explained by liquid-
ity and macroeconomic controls alone. This gain in explained variation, even if marginal,
is economically meaningful and suggests that the inflation risk premium exhibits substan-
tial time-variation over the 2005-2025 period. The off-the-run spread, which measures
the liquidity advantage of recently issued nominal Treasuries and serves as a broad gauge
of Treasury market functioning, enters with the expected negative sign and is statistic-
ally significant in the full sample (—0.51**, SE = 0.24). It indicates that when nominal

Treasury market liquidity deteriorates, breakeven inflation tends to compress, consistent
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with correlated liquidity stress in the TIPS market. This relationship becomes statist-
ically insignificant in the post-2005 subsample (0.48 and 0.46 in columns (2) and (3)),
suggesting that once the sample is restricted, the off-the-run spread loses its explanatory
power for breakeven variation, likely reflecting the Federal Reserve’s asset purchases com-
pressing liquidity premia in ways that obscure this channel. The synthetic-cash measure
dominates throughout the post-2005 period: it enters with a coefficient of —2.06** (SE
= 0.27) in column (2) and —1.89*** (SE = 0.28) in column (3), both significant at the 1%
level, confirming that TIPS-specific illiquidity is the primary liquidity driver of breakeven
compression. The IRPy, enters positively and significantly (0.90**, SE = 0.34), and
the null hypothesis that its coefficient equals unity cannot be rejected, indicating that
the inflation risk premium passes through into breakeven inflation nearly one-for-one, as

theory would predict.

Table 6: Restricted Specification (5a): Robustness to the Inclusion of the Inflation Risk
Premium.

byt — 7§
(1) (2) (3)
Off-the-Run Spr.  -0.51** 0.48 0.46
(0.24) (0.36) (0.38)
Synthetic-Cash ~ -1.56%** -2.06*** -1.89%**
(0.28) (0.27) (0.28)
IRP1, 0.90%***
(0.34)
Survey Inflation 1.00 1.00 1.00
CFNAI 0.10%#* 0.11%%* 0.10%**
(0.04) (0.04) (0.04)
p-value 0.00 0.00 0.00
Observations 320 246 246
R? 0.41 0.48 0.51
Sample period Full 2005.01-2025.06  2005.01-2025.06

Notes: HAC (Newey—West, 3 lags) standard errors in parentheses. The null hypothesis that the
coefficient on IRP equals unity cannot be rejected (p = 0.76).
**p < 0.01, " p<0.05 * p<0.1.
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4 Comparison with Survey-Based Expectations

As a final step in our analysis, we evaluate the economic plausibility of the market-based
inflation expectations recovered from our decomposition by comparing them with stand-
ard survey-based measures of long-term inflation expectations. These surveys are typic-
ally interpreted as direct measures of agents’ beliefs about future inflation and therefore
provide a natural benchmark for our indicator. While the Survey of Professional Fore-
casters, which captures the median CPI inflation expectations over the next ten years
constructed from forecasts by professional economists, is the most prominent and reliable
of these measures, we refrain from using it here because it already enters our liquidity
extraction model, and including it in this exercise could induce a mechanical correlation
with our market-based expectations. Instead, we rely on an alternative, widely used sur-
vey indicator: the long-horizon inflation expectations from the University of Michigan
Survey of Consumers. This series captures households’ expectations for inflation over a
5-10 year horizon, elicited through the question “By about what percent per year do
you expect prices to go up or down, on the average, during the next 5 to 10 years?”.
Despite differences in respondents, horizon definitions, and information sets, both series
are commonly used as reference measures of long-run inflation expectations and are of
central importance to the Federal Reserve.

Survey-based measures of inflation expectations play a key role in the Federal Reserve’s as-
sessment of inflation dynamics and the credibility of monetary policy. Both indicators are
closely watched as gauges of whether longer-run inflation expectations remain anchored
near the Federal Reserve’s inflation objective. Within the Federal Reserve System, they
are regularly featured in policy briefings and public communications as cross-checks on
longer-run anchoring, and are often contrasted with long-maturity breakeven rates and
forward rates to infer the contribution of risk and liquidity premia to market-based meas-
ures. Persistent deviations of survey-based expectations from the target are viewed as
signals of potential risks to inflation anchoring, while temporary fluctuations are typically
given less weight in policy deliberations.

This prominent role of surveys in both policy monitoring and the academic literature
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provides a natural backdrop for our comparison between household expectations and
market-based measures. The theoretical case for expecting a persistent gap between
household survey expectations and market-based measures is well established. Many pa-
pers perform the same comparison and we identified two streams of literature. On one
side, Ang et al. (2007) provide the most comprehensive forecasting comparison, showing
that survey-based measures, including the Michigan Survey and the Survey of Professional
Forecasters, outperform term structure models, Phillips curve specifications, and ARIMA
benchmarks in out-of-sample inflation forecasting. This result implies that surveys have
information not fully priced into financial markets. At the same time, the Michigan Sur-
vey is known to embed a systematic upward bias relative to both realised inflation and the
expectations of professional forecasters and financial market participants, leading us to
the second stream of literature. Coibion and Gorodnichenko (2015) formalise this in the
information rigidity framework: household respondents update their beliefs infrequently
and with a lag, processing new macroeconomic information only partially each period.
As a result, during extended periods of low inflation, household surveys chronically over-
predict, as respondents fail to revise down toward the new steady state at the speed
implied by full-information rational expectations.

The underlying mechanism has been identified by D’Acunto et al. (2021), who show that
households form inflation expectations primarily from prices they encounter in their daily
shopping experience, particularly food and energy, rather than from aggregate CPI de-
velopments. Because grocery prices exhibit higher average inflation and greater volatility
than the overall price level, and because individuals systematically assign greater weight
to price increases than to price decreases, household inflation expectations carry a struc-
turally positive bias. Consistent with this, Weber et al. (2022) document that this upward
bias is one of the most robust and replicated facts in the empirical inflation expectations
literature, present across advanced economies characterised by low and stable inflation.
In addition, the authors show that the bias also varies systematically across demographic
groups: for instance, it is larger for women, lower-income households, and individuals with
lower cognitive ability, all consistent with a mechanism driven by differential exposure to

salient prices rather than by rational information processing.
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In contrast, market-based measures reflect the aggregated beliefs of sophisticated financial
market participants who are directly exposed to the financial consequences of forecast er-
rors and who update continuously as new information arrives. This population of agents
is more consistent with the professional forecasters tracked by the SPF, and far less con-
sistent with the median Michigan Survey respondent. Consequently, a persistent level gap
between the Michigan Survey and market-based expectations is not a sign of irrational-
ity in either measure, but it just reflects the fact that they represent genuinely different
populations with different information sets and updating abilities.

Figure 7 plots our market-based inflation expectations series alongside the Michigan Sur-
vey 5-10 year measure from January 2005 to November 2025. Three observations stand
out. The first observation concerns the pre-crisis period of 2005-2008. Both series track
each other relatively closely, with the Michigan Survey hovering near 2.8-3.2% and the
market-based measure oscillating around 2.5-2.7%, consistent with a stable macroeco-
nomic environment in which salient price experiences and financial market signals were
broadly aligned. The spike in the Michigan Survey toward 3.4% around 2008 coincides
with a period of uncertainty, while market-based measures were already beginning to price
in the disinflationary consequences of the unfolding financial crisis. The most dramatic
pre-2010 divergence occurs during the acute phase of the Global Financial Crisis. The
market-based measure collapses sharply, bottoming near 1.6%, reflecting the combination
of severe TIPS illiquidity, flight-to-safety flows into nominal Treasuries, and a pricing-
in of deflationary tail risks. The Michigan Survey, by contrast, barely moves, remaining
anchored near 2.8-3.0%), consistent with the information rigidity framework of Coibion and
Gorodnichenko (2015): households, updating infrequently from salient everyday prices,
did not register the deflationary dynamics being rapidly priced into financial markets. This
episode is precisely the type our decomposition is designed to address, as raw breakeven
inflation was severely distorted by liquidity premia during this period. For the remainder
of the sample, the Michigan Survey lies approximately 50 to 80 basis points above the
market-based measure. This wedge is entirely consistent with the aforementioned struc-
tural upward bias documented in the literature. In addition, the Michigan Survey hovers

near 2.8-3.0% across the low-inflation decade of 2010-2019, while our market-based meas-
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ure gravitates around 2.0-2.5%, more closely aligned with the Federal Reserve’s stated
price stability objective, suggesting that their long-run component reflects a durable an-
choring to an inflation norm shaped primarily by lived experience rather than continuous
revision to macroeconomic fundamentals. But this pattern is not only a US peculiarity:
an ECB Working Paper demonstrates that market-based and survey-based measures of
inflation expectations are not directly comparable, owing to differences in construction
and features, with household surveys systematically exceeding market-based and profes-
sional measures in low-inflation environments.

The second consideration is that, despite the persistent level gap, both series co-move
meaningfully during periods of macroeconomic regime shifts, and the gap narrows sub-
stantially during the post-pandemic inflation surge of 2021-2022. This convergence leads
to a natural interpretation. When inflation becomes sufficiently salient, even the slow-
moving and inertia-prone household expectations process eventually catches up with the
signals already embedded in financial markets. The information-rigidity framework dis-
cussed above predicts exactly this form of state dependence: the degree of rigidity falls
during large and persistent macroeconomic shocks, as the salience of new information rises,
and agents invest more resources in updating. The convergence in Figure 7 around 2022
is consistent with this mechanism and corresponds to a period in which the decades-long
anchoring of household long-run expectations near the 2% norm appears to have come
under meaningful strain. Notably, the market-based measure also briefly dips toward
1.0% in early 2020 at the onset of the COVID shock, again reflecting a combination of
genuine deflationary fears and acute TIPS market illiquidity during the March 2020 li-
quidity crisis, an episode that, much like the GFC, illustrates the limits of raw breakeven
inflation as a clean expectations signal.

Finally, the most striking feature of Figure 7 is the sharp terminal spike in the Michigan
Survey toward approximately 4.4% in late 2025, while the market-based measure remains
comparatively contained and shifted down after the 2022-pick, near 2.3-2.4%. This is the
most pronounced divergence in the entire sample. The direction of this divergence is the
opposite of what a simple information rigidity story would predict. If households were

merely slow to update relative to financial markets, one would expect the survey to lag the
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market-based measure rather than to overshoot it dramatically. The spike in the Michigan
Survey is therefore unlikely to reflect a genuine revision in long-run inflation expectations
of the kind that would be priced into bond markets. Several alternative explanations
are more consistent with the data. The first explanation relates to the well-established
grocery-price mechanism documented by D’Acunto et al. (2021). Tariff announcements
in early 2025 generated immediate fear in price increases in consumer goods categories,
such as electronics, automobiles, and household goods, precisely the type of salient price
experiences that drive household inflation expectations upward, irrespective of their long-
run macroeconomic significance. Households exposed to these signals would thus revise
their long-run expectations upward in a way not replicated by bond market participants,
who focus instead on aggregate demand, supply dynamics, and monetary policy credibility.
By contrast, the stability of our market-based measure during this period is revealing.
The decomposed inflation expectations series remains near 2.3%, broadly consistent with
the Federal Reserve’s inflation objective, indicating that financially sophisticated market
participants did not interpret the 2025 tariff shock as a permanent regime shift in long-run
inflation dynamics. This episode illustrates a broader point about these measures’ distinct
informational roles. While literature shows that the Professional Survey of Forecasters
(SPF) outperforms term structure models in inflation forecasting, household surveys like
the Michigan one, despite embedding the lived price experiences of a broad population,
are sensitive to salient price shocks, sentiment, and political polarization during periods
of uncertainty. When these forces dominate, as in late 2025, the Michigan Survey may
reflect a mixture of genuine expectations and noise, while our market-based measure offers
a cleaner signal of long-run inflation expectations relevant for monetary policy.

The second potential explanation relates to the well-documented sensitivity of the Michigan
Survey to political sentiment. Coibion and Gorodnichenko (2025) document unpreceden-
ted partisan polarization in U.S. household inflation expectations over recent years, with
notable gaps emerging between Republican- and Democrat-identifying respondents. In
periods of elevated political salience, such as those surrounding trade policy, tariffs, and
fiscal debates, the Michigan Survey median may partly reflect partisan sentiment along-

side genuine probabilistic assessments of future inflation. The late 2025 spike coincides
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with a time of considerable policy uncertainty tied to the new administration’s tariff pro-
posals, during which available evidence suggests partisan gaps in inflation expectations
widened further following the 2024 election, potentially contributing to upward pressure
on the aggregate median without implying a broad reassessment of the macroeconomic
outlook. Taken together, the comparison yields three main conclusions. First, the broad
co-movement between our market-based measure and the Michigan Survey over most of
the sample, particularly during 2013-2019 and the 2021-2023 convergence, provides sub-
stantive external validation that our decomposition successfully isolates genuine inflation
expectations from non-expectational components. Second, the persistent level difference
is informative about the distinct nature of these measures rather than a flaw in either.
The Michigan Survey’s upward bias reflects the grocery-price mechanism documented by
D’Acunto et al. (2021), not measurement error. By contrast, our market-based measure
captures the beliefs of agents for whom forecast errors carry direct financial consequences,
rendering it a cleaner proxy for the inflation expectations that drive asset prices and mon-
etary transmission. Neither measure, therefore, serves as an absolute benchmark for the
other, leading us to the third consideration: the two measures are best viewed as comple-
mentary rather than competitive. Our market-based expectations provide high-frequency
updates, while the Michigan Survey, despite its structural bias, embeds the price ex-
periences of a broad cross-section of households, offering insights into the distributional

dynamics of inflation perceptions that influence consumption and wage-setting behavior.

48



4.5 1

4.0 1

3.5

w
o
1

Annualized (%)
N
(&3]
—(——‘

N
o
1

1.5

—— Market-based Infl.Expect.
1.0 4 —— Michigan survey (5-10y)

2008 2012 2016 2020 2024

Figure 7: Market-based versus survey-based long-run U.S. inflation expectations.

4.1 Other Non-Expectation Components of Breakeven Inflation

Beyond the liquidity premium and the inflation risk premium, the observed breakeven in-
flation rate embeds several additional technical components that create a wedge between
raw breakeven rates and true expected inflation. Although these components are typically
small relative to the liquidity and risk premia estimated above, they are conceptually dis-
tinct and can become non-negligible in specific market environments. We do not explicitly
estimate or remove these components from our preferred measure; instead, we document
their expected direction and approximate magnitude to assess whether they are likely to
affect our conclusions materially.

The first wedge arises from the convexity effect. Bond prices are convex functions of yields:
by Jensen’s inequality, the expected return on a bond exceeds that implied by the expected
yield path, as prices respond asymmetrically to yield changes, gaining more from declines
than losing from increases. In breakeven inflation, this generates a wedge between nominal
and real yield curves, unrelated to expectations or risk compensation. Nominal bonds

exhibit greater convexity than comparable TIPS due to higher nominal yield volatility,
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so nominals benefit more from this property, mechanically compressing breakevens below
pure inflation expectations. Estimates vary across models: Ang et al. (2007) find effects
below 1 basis point at long maturities, while a report by Lehman Brothers (2006) reports
values in the 5-15 basis point range at the 10-year horizon under standard term-structure
calibrations. Although model-dependent, the bias is small relative to the liquidity (40
bps) and inflation risk premia (10 to 60 bps) estimated in this thesis.

The second wedge we must account for is the indexation lag. Given that TIPS cash flows
are adjusted for inflation and, specifically, they track the non-seasonally-adjusted con-
sumer price index for all urban consumers, which is published with a delay, the Treasury
cannot index TIPS to “current” inflation in real time, and it proceeds with a 3-month
indexation lag for operational transparency. For this reason, since investors will effectively
receive compensation for inflation realized prior to purchase while remaining exposed to
inflation risk in the final 3 months before maturity, they will ask for additional compensa-
tion. As a result, breakeven inflation does not correspond exactly to the expected average
inflation over the stated maturity, although the quantitative impact at the 10-year ho-
rizon is generally limited. D’Amico et al. (2014) estimate this wedge and find a small
impact varying between —5 and +3 basis points at the 10-year maturity. Similar to the
convexity wedge, the quantitative impact on our estimations is limited and therefore does
not materially affect our empirical results.

The third and last wedge concerns the deflation floor. As described at the beginning of the
thesis, U.S. TIPS guarantee repayment of at least par at maturity, even in the presence
of cumulative deflation. This feature embeds an implicit put option on the price level,
effectively providing insurance against outcomes below a floor, whose value is reflected
in the lower yield investors accept on TIPS. When deflation risk is non-negligible, the
option has positive value, reducing real yields and mechanically raising breakeven inflation
relative to pure expectations. The deflation floor is highly state-dependent: it is negligible
in normal inflation environments but becomes relevant during deflationary episodes, such
as 2008-2009 and briefly in early 2020. In typical conditions, its impact amounts to only
a few basis points. D’Amico et al. (2014) show that the deflation floor is small in normal

times, ranging lower than 5 basis points in absolute value, but widened substantially to
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about —20 bps during the 2007-2009 financial crisis. In such episodes, the increase in
the value of deflation protection may interact with liquidity dynamics in complex ways.
Although it exerts upward pressure on breakevens, partially offsetting the convexity bias,
the overall net effect varies with the inflation and interest-rate regime.

Taken together, these wedges are small relative to the liquidity and inflation risk premia
and are unlikely to materially affect our results. We therefore abstract from these com-

ponents in our baseline specification.
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5 Conclusions

This thesis develops a transparent, regression-based framework for decomposing U.S. 10-
year breakeven inflation into expected inflation, a liquidity premium, and an inflation
risk premium. The analysis extends and updates the work of Pflueger and Viceira (2011)
through November 2025, but moves beyond their original objectives in three successive
steps. Where their contribution establishes a procedure for extracting the TIPS liquidity
premium and documents the predictability of breakeven excess returns, we treat these
results as a foundation rather than an endpoint. Drawing on the return predictability
literature, we use the evidence of time-varying excess returns to quantify the inflation risk
premium embedded in liquidity-adjusted breakevens, recover a market-implied measure
of long-run expected inflation, and assess its informational content relative to the survey-
based expectations of the Michigan Survey of Consumers. The primary objective is to
evaluate the reliability of market-based breakeven rates in isolating underlying inflation
expectations across distinct macro-financial regimes, including the post-GFC period of
unconventional monetary policy, the COVID-19 shock, the post-pandemic inflationary
surge, and the subsequent tightening cycle.

The analysis yields three principal findings. First, liquidity distortions in the TIPS mar-
ket are economically significant, time-varying, and highly dependent on the macroeco-
nomic regime. First-stage regressions show that observable liquidity proxies, especially
the Synthetic-Cash breakeven spread and the Off-the-Run spread, explain much of the
variation in breakevens beyond what survey expectations and cyclical conditions capture.
The improvement in goodness of fit is striking: the preferred specification raises the R?2
from 0.28 to 0.51, implying that liquidity conditions account for nearly a quarter of the
total monthly breakeven variation, independently of macroeconomic fundamentals. Once
adjusted, the decline in breakeven in 2008-2009 proves relatively stable. In contrast, dur-
ing the COVID-19 episode, both raw and liquidity-adjusted breakevens declined together,
indicating a greater contribution from downward revisions in long-term inflation expecta-
tions rather than impaired functioning of the TIPS market. This regime asymmetry shows

that a large share of what is observed in raw breakeven inflation at any given point in time
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may reflect liquidity conditions rather than underlying inflation beliefs. Second, liquidity-
adjusted breakeven excess returns show strong and statistically significant predictability,
providing direct evidence of a time-varying inflation risk premium. The estimated 10-year
inflation risk premium fluctuates between 10 and 60 basis points, remains positive for the
entire sample, and exhibits variation that is economically interpretable and consistent
with the theoretical prior that the IRP reflects compensation for inflation uncertainty
rather than for expected inflation itself.

Third, and most centrally to the empirical contribution of this thesis, the market-based
inflation expectations series recovered from the decomposition is compared against the
Michigan Survey of Consumer Expectations, an independent, widely monitored bench-
mark of long-run household inflation beliefs that plays a role in Federal Reserve policy
deliberations. This comparison is the ultimate test of the decomposition: if the proced-
ure successfully strips liquidity distortions and risk compensation from observed break-
evens, what remains should behave like a genuine measure of inflation expectations, co-
moving with survey indicators in economically interpretable ways while preserving the
high-frequency responsiveness that makes market-based measures valuable in the first
place. The results of this comparison are striking across three distinct dimensions. The
two series exhibit a stable gap of 50-80 basis points, reflecting the well-documented struc-
tural upward bias in household expectations. Households form inflation expectations
primarily from the prices they encounter in daily consumption, particularly food and
energy, which exhibit higher average inflation and greater volatility than the aggregate
price level. Financially exposed market participants, by contrast, continuously update on
the full information set relevant to monetary policy transmission. The persistent wedge
between the two series is therefore a direct reflection of this population heterogeneity,
not measurement error. The second dimension concerns the 2021-2022 convergence. As
realised inflation surged and its persistence became undeniable, the gap between the two
series narrowed sharply, with household expectations catching up toward levels already
embedded in financial markets. The fact that the market-based measure anticipated this
shift, rising earlier and more rapidly than the Michigan Survey, validates its usefulness as

a leading indicator of expectation dynamics, even relative to a widely used survey designed
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for exactly this purpose. The third and most striking dimension is the late-2025 diver-
gence. The Michigan Survey spikes while the market-based expectation shows stability
of measure during this same episode. This divergence is perhaps the clearest illustra-
tion in the entire sample of why the two measures are best understood as complements
rather than substitutes: in normal times both provide useful and broadly consistent sig-
nals; in periods of political and economic turbulence, the market-based measure offers a
cleaner read of the expectations that drive asset prices and monetary transmission, while
the Michigan Survey captures the consumption-relevant perceptions that feed into wage-
setting and household spending decisions, both of which matter for the full transmission

of monetary policy, but in different ways and at different horizons.

Taken together, these findings provide a clear message regarding the use of breakeven
inflation as a policy indicator. Raw breakevens are an imperfect and sometimes mislead-
ing signal of underlying inflation expectations, not because markets are uninformative,
but because they include compensation for liquidity and inflation risk that varies with
macroeconomic conditions. The regression-based decomposition developed here provides
a computationally simple and real-time implementable way to remove these components,
without requiring the latent factor extraction or pricing-kernel assumptions of structural
affine models. While the latter remains the benchmark for fully specified yield-curve ana-
lysis, the present framework offers a practical complement that prioritises robustness and
interpretability. These qualities are especially valuable during periods of financial stress,
when structural assumptions are most likely to be strained, and policymakers most ur-

gently need clear signals about the state of inflation expectations.

6 Limitations

We must recognize several limitations of the present analysis. First, the liquidity ex-
traction in the first stage rests on the identifying assumption that survey-based inflation
expectations, specifically the SPF 10-year CPI forecast, adequately proxy true underlying

expected inflation. While this assumption is reasonable, given that this survey is widely

o4



recognized as the most reliable measure of inflation expectations and is partially valid-
ated by the unit coefficient on survey expectations across all specifications, the surveys
themselves exhibit well-documented biases. To the extent that the SPF systematically
deviates from true expectations, the estimated liquidity premium will absorb part of this
deviation, potentially combining misestimation of expectations with genuine liquidity dis-
tortions. Second, a limitation of this study is the counterintuitive result regarding relative
transaction volumes. In our sample, this variable does not perform as expected, likely
due to the absence of a proper non-stationary proxy. Future research should address this
issue by developing and testing alternative specifications that more accurately capture
the dynamic nature of transaction volumes. Finally, three technical components of the
wedge between breakeven inflation and true expected inflation, the convexity effect, the
indexation lag, and the deflation floor embedded in TIPS, are described and discussed in
Section 4.1 but not explicitly estimated or removed from the preferred measure. We note
that their combined impact is small relative to the liquidity and inflation risk premia un-
der normal conditions, but it may become non-negligible in specific market environments,
particularly during deflationary episodes when the deflation floor acquires option value.

These limitations naturally point to several directions for future research. The most
immediate extension would be to explicitly price the technical wedges identified above.
Second, extending the framework to euro area inflation-linked bonds would enable a cross-
country assessment of liquidity and risk premia in a market with distinct microstructural
features and a different monetary policy regime, providing a natural robustness check
on the generality of the results. Finally, a natural extension would consist of expanding
the decomposition to multiple maturities, specifically the 5-year and 30-year TIPS points
alongside the 10-year, would yield a term structure of liquidity and inflation risk premia,
providing a substantially richer characterisation of how compensation for inflation un-
certainty varies across horizons and regimes. The 5-year breakeven is more sensitive to
near-term inflation dynamics and typically embeds a larger relative liquidity premium
given the thinner TIPS market at that maturity, while the 30-year horizon is domin-
ated by long-run anchoring dynamics and a more valuable deflation floor option. A joint

decomposition across maturities would allow direct inference about the slope of the IRP
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term structure, a quantity of direct relevance for monetary policy, as an inverted IRP term
structure may signal that near-term inflation uncertainty dominates long-run anchoring

concerns.
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Appendix
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