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INTRODUCTION

Banks' have increased their appetite for sovereign debt

@ To satisfy post-crisis liquidity requirements as government bonds are easy
and quick to sell during times of distress,

@ Government bonds carry very little risk-weight and banks are not required
to raise much extra capital to hold them.

Pension funds and insurers are another major source of demand
@ Centrally-cleared derivatives more expensive after post-crisis rules.

@ These players buy long-term bonds to hedge interest rate risk.

Carry strategy implemented with long-term bonds in foreign currencies
@ Returns fall with bond maturity (Lustig, Stathopoulos & Verdelhan, 2020),

@ Positive post-crisis returns (Andrews, Croce, Colacito & Gavazzoni, 2021).
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FACTS ABOUT THE BOND MARKET
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Investors go long
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(a) Source: Financial Times (2017)

Share of global market*
31/112/89 30/06/20

us. 57.6% 37.4%
Dev. ex-U.S. MN.3% 40.5%
EM 1.2% 22.1%

Developed
ex-U.S.: $50tn

U.S.: $46tn

(b) Source: JP Morgan Asset Management (2020)
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MOTIVATION

Modern financial economics has little to say about the risk of long-term bonds

@ Investors would naturally hold short-term bonds and demand a premium to
hold long-term bonds (e.g., Keynes, 1930; Hicks, 1946),

@ Investors who value the stability of income require a premium to go short,
not to go long (Modigliani & Sutch, 1966),

@ Viceira & Wang (2016) find that the portfolio risk of a bond portfolio
declines with the investment horizon.

Investment decisions are based upon return forecasts
@ Investors’ knowledge is limited (true parameters are unknown),
@ Observable predictors deliver an imperfect proxy for future returns,

@ Predictive variability of returns differ from true variability, thus affecting the

perceived risk across investment horizons.
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SUMMARY OF THE PAPER

What we do ...

@ We take the perspective of a US investor and estimate the predictive variance

of a bond-based currency strategy over long-horizons,

@ We estimate a predictive system with imperfect predictability using long-
span data akin to Pastor & Stambaugh (2009),

@ We decompose the predictive variance into five components using closed-
form expressions by building on and extending Pastor & Stambaugh (2012).

What we find (so far) ...
@ Long-horizon predictive variance is upward sloping for all G10 countries,
@ Future uncertainty about conditional returns is a critical driver,

@ Real interest rate differential and real exchange rate returns play a major

role for the predictive variance of our excess returns.
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A SIMPLE CURRENCY STRATEGY

A global strategy from the perspective of a US investor
@ She borrows at the short-term interest rate at home,

@ She invests in the constant-maturity bond abroad

@ Akin to Andrews, Croce, Colacito & Gavazzoni (2021).

The excess return of this strategy can be then written as
M1 = Yivq + Dsep1 — it

@ rx; — one-month excess return in dollars,
@ y; — one-month return on the foreign bond,
@ As; — one-month nominal exchange rate return,

@ iy — one-month deposit rate in dollars.
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A SIMPLE CURRENCY STRATEGY
We work with long-span data (more than 200 years)
o Different monetary policy and exchange rate regimes.

We can equivalently rewrite our excess return in real terms as

el = Yipr —ip  + (F —0541) — (e = pe1) + Asep1+ 0541 — Pes1
—_———

foreign bond real interest real exchange
excess return rate differential rate retun
n,t+1 n”t41 r3,t+1

@ i — one-month deposit rate in foreign currency,
@ p: — one-month US inflation rate,

@ p; — one-month foreign inflation rate.
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IMPERFECT PREDICTABILITY
Each return component, for s = {1, 2,3}, can be described as
Fs,t+1 = Hs,t + Ust41

@ 115+ — expected return conditional on all information at time ¢,

@ usty1 — unexpected return with zero mean and constant variance.
We model the expected return as Pastor & Stambaugh (2009)

Us,t = as + bsXs,t + TTs ¢
@ x5t — observable predictor,

@ 715+ — unobservable predictor with zero-mean.

The true expected return captures more information than we observe
@ An observable predictor is likely to be imperfect,

@ We may understate the variance of future returns.
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PREDICTIVE VARIANCE

Define the k-period return between times T 4+ 1 and T + k as

k

k
s, = er,T+[

(=1
@ r; 74¢ — one-period return between T +/—1and T + /.

We study the predictive variance of rx over long horizons as

3 3
Var(rxf | D7) = ZZ Cov(r{7. /7 | DT)
i=1j=1

@ Dt — information set used for predictability at time T.

D+ includes the full history of returns and observable predictors

@ No information about the unobservable predictor 7t and parameters ¢ gov-

erning the relationship between returns and predictors.
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PREDICTIVE VARIANCE

Each predictive covariance can be decomposed as

(bV(’ilfTrrj’fT | D) = ]E[COV(C'I,(TrrﬁT | t1. ¢, D7) | D]

Expectation of the conditional
covariance of the k-period returns

+ Cov[E(rfs | 71, ¢ D7), E(rfs | 7, ¢, D7) | D7]

Covariance of the conditional expected k-period returns

An investor who knows 711 and ¢ only cares the conditional covariance
@ An investor who ignores 7t and ¢ also cares about its expectation,

@ She also accounts for the covariance of the conditional expected returns,

@ The perceived variance can be higher, in absolute terms, at long horizons.
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PREDICTIVE SYSTEM

Consider the following predictive system

re+1 = a—+ bxe + 7 + Upg1
Xe+1 = 0+ yxe + vep1

Tleq1 = 070 + 141

@ ry — vector of returns,
@ x; — vector of observable predictors modeled as an AR(1) process,

@ 7+ — vector of unobservable predictors as a driftless AR(1) process.

The role of observable predictors

@ capture the direct/indirect effects of monetary policy decisions.

The role of unobservable predictors
@ capture aspects of monetary policy not contained in bond yields,

@ structural variations due to different exchange rate regimes.
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DECOMPOSITION

The expectation of the conditional covariance consists of three terms

@ j.i.d. uncertainty
@ mean reversion

@ future conditional mean uncertainty

The covariance of the conditional expectation consists of two terms
@ current conditional mean uncertainty

@ estimation risk

We then calculate the covariance ratio of each component

_ Cov(rfy, rjlfr | D7)
kCov(rl.l’T, ’JIT | DT)

CR(k)
to determine the shape of the long-horizon covariance curve.
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LONG-SPAN DATA

Sample and Source
@ Monthly observations from January 1800 to June 2017,

@ Unbalanced dataset from Global Financial Data.

Dataset
@ Bond returns: 10-year constant-maturity treasury bond returns,
o Deposit rates: 3-month Treasury bills,
@ Exchange rates: bilateral US dollar spot exchange rates,

@ Price indices: year-on-year inflation rates

G-10 Countries

o Australia, Canada, Germany/Euro Area, Japan, New Zealand, Norway, Swe-
den, Switzerland, UK, and US.
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TOTAL PREDICTIVE VARIANCE: US/UK
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PREDICTIVE VARIANCE DECOMPOSITION: US/UK

Variance Ratio
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PREDICTIVE VARIANCE DECOMPOSITION: US/UK

Variance Ratio
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FUTURE (CONDITIONAL MEAN) UNCERTAINTY: US/UK
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To Sum Up

Main message
@ The predictive variance of a bond-based currency strategy can be large,

@ The largest portion of variance risk is related to real interest rate differential
and real exchange rate returns.

@ Uncertainty about future returns is the dominant component of the predic-
tive variance.

Ongoing research
@ Robustness across different priors, samples, and predictors,
@ A model to understand the asset pricing and asset allocation implication.

@ Working on the narrative of our results (e.g., monetary policy events).
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DEPENDENT VARIABLES: UK

UK Bond Excess Return
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OBSERVABLE PREDICTORS: UK

UK Term Spread
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UNOBSERVABLE PREDICTORS: UK
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TOTAL PREDICTIVE VARIANCE: GLOBAL
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TOTAL PREDICTIVE VARIANCE: GERMANY/EURO AREA
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MEAN REVERSION DECOMPOSITION: US/UK
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COMPONENTS

@ The i.i.d. uncertainty is defined as
E [kau,-o—u/pu,-uj- | DT}
it captures the well-known feature of jid returns,

it is proportional to k (i.e., per-period covariance is constant),

it reflects parameter uncertainty,

NN

it reduces to E[kaﬁl_ | D] when i = j.
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COMPONENTS

@ The mean reversion is defined as

E (kffuf‘Tuj [biain;uin(k:’Y) + bjaqufwAj(kv’Yﬂ ‘ DT) +

mean reversion x

E (ktTu,qu [é,'pmujA,'(k,(S) =+ _ejpu;lyjAj(kv(S)} ‘ DT)

mean reversion 7T

o Key properties

v/ mean reversion x vanishes with no observable predictors, i.e., bs = 0,

v mean reversion 7T disappears with perfect observable predictors, i.e., (77275 —0
which directly impact &;.

@ @ I &I
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COMPONENTS

@ The future conditional mean uncertainty is defined as

E [kau,.aujb,-bjEl,-E/jpv,.va,-j(k, ’)/,')/) | DT] +

future x uncertainty

E (k(Tu/.O'uj [biaiéjpv,-quij(k: ’)/,5) + bjé,-ajpmva,-j(k,(S, ’)/)] | DT) +

future x and 7t joint uncertainty

E [kO’ul,(Tujé,‘éjpm,?jB/j(k,(5,5) ‘ DT}

future 7t uncertainty

o Key properties

v future x uncertainty and future x and 71 joint uncertainty vanish with no
observable predictors, i.e., bs =0,

v’ future 71 uncertainty and future x and 7t joint uncertainty disappears with
perfect observable predictors, i.e., 013[5 — 0.

ok
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COMPONENTS

@ The current conditional mean uncertainty is defined as

5k
1—5 1—

5 qu T | Dt
where qij, T = COV(7T,"T, T | 4), DT)

o Key properties
v This term vanishes with perfect observable predictors (02, — 0).
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COMPONENTS

@ The estimation risk is defined as

1— ok 10k
Cov | kE,, + 1_’;; (ai + bixi7 — Er,) + ﬁci,T,
1—of 1-5f
kErj + T%(aj‘FijJT — Erj) + T(SJ'CJ'T | DT

v E, (s =1,j) are the unconditional mean returns
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COMPONENTS
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COMPONENTS

1/2
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COMPONENTS

1 1— k 1
Atk =14 (10 T2 )
’
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COMPONENTS
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COMPONENTS

qij, T = Cov(m,T, T | # D7)
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COMPONENTS

E, = as + bs——
1_75

¢, 7 =E(ns,7 | ¢, D7)
- Go back
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