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Résumé

Les anticipations de taux réels et d'inflation eiters du prix des obligations nominales et
indexées sont impactées de facon contradictoiredpax effets : les distorsions de prix
induites par des évenements de marchés et lesioasialu prix du pétrole. Hors ces effets,
leur corrélation parait stable et positive. Unelygse réalisée sur les données de marchés
obligataires les plus importants apporte des émas originaux sur la relation beaucoup

discutée entre anticipations d’inflation et de ssaince.

Mots clés : Obligations indexées sur linflation, point mortrskinflation, hypothése de
Fisher, Brent
Codes classification JEL E43, G15

Abstract

The inflation and the real yield component deduftech inflation-linked and nominal bond
prices are adversely affected by two market effqutise distortions due to certain market-
related events and oil price movements. Their uUypithgr time-correlation without those
effects is stable and positive. Market data analgsirried out on the world’s major bond
markets gives valuable new insight into the lonbaded relationship between inflation and

growth prospects.
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1. Introduction
When inflation-linked bonds were introduced on wWald bond markets one to two decades
ago, there was positive belief that their pricingwd reveal the inflation and growth
expectations of the market participants. In a shersion of Fisher's (1930) interest rate
theory, the yield of these bonds, the real yieddlects the economic growth forecast, while
the yield differential (nominal minus real) calléide breakeven inflation rate, reflects the
inflation forecast. It has proven difficult though make such assertions on the market data
that has become available since.
Furthermore, it has proven difficult to learn frahe bond data how inflation and economic
growth mutually interact. In our previous articl@gSette and de Jong, 2008, 2013) we had
made an attempt, making apparent that the timeslation between real-bond yield (RBY)
and breakeven inflation (BEIR) variations is coobnsly distorted within countries by
market-related events. Observations made withiallowarkets, which is the standard in the
literature on inflation-linked bonds, may therefdre misleading. By taking an international
approach we had been able to separate out thdatamnedue to country market distortions to
a certain extent, so as to obtain a view on theenfondamentally-driven correlation. It
showed that the correlation measured on a globgieggte scale is positive between RBY
and BEIR, except during the heat of the financaieis in 2008/2009.
What does this say about the interaction betwegtion and growth prospects? We show in
this article that the oil price plays an importaate. There is an apparent adverse relation
between breakeven inflation and real yield movesethie former being driven up by an oll
price rise while the latter is pushed down. Whemielating the effect of oil from the bond
prices, the net global correlation between BEIR BRRBY rises. In the crisis sub-period in
2008/2009, the oil price was patrticularly turbulprmvoking large adverse movements
Again, taking an international study approach iseatial in making the observations. The
influence of oil is easier to detect in global asgate bond yield variations where the country-
specific effects are diversified away and oil, anomon denominator for all economies,
remains. The new test results contribute to thgdtanding debate on the relation between
inflation and economic growth prospects.
Section 2 presents the database. Section 3 gieesadtinelation structure between RBY and
BEIR variation and Section 4 presents the role i bil price within this. Section 5

concludes.



2. Data
The bond market data has been retrieved from Baxd@apital. The markets, member of the
World Government Inflation-Linked Bond Index (WGI)LBwhich have been issuing
inflation-linked bonds since at least a decadegHasen retainetiThey constitute, in June
2012, of nineteen Inflation-Linked Gilts issuedtie United Kingdom, thirty-three Treasury
Inflation-Protected Securities (TIPS) in the UniteStates, twenty-six Obligations
Assimilables du Trésor indexées sur linflatig@ATi) in the Euro Area, five Treasury
Indexed Bonds in Australia, six Index-Linked TregsBonds in Sweden and six Real Return
Bonds in Canada.
For calculating the breakeven inflation rates, Baclays Breakeven Comparator indices
have been used, which are nominal bond indices osetp designed to match the
characteristics of the WGILB members. This is toidvthat the breakeven rates which are
simply calculated as the nominal minus the reddyiare being distorted by rotations in the
yield curves. For each market and each bond tygigegate yields are calculated by Barclays
over all the maturities in the index. We refer ongés (2010) for more details on Barclays’
calculus.
The crude oil Brent FOB US dollar price series,ilabde via Datastream, is used as the oil
price.
The observation period runs over ten years fromg 4002 to June 2012, tests being done on
monthly data, which corresponds to 120 observatibnsrder to define therisis months, we
have measured market turbulence by means of thdasth deviation of the weekly variation
in the breakeven rates over four weeks over alintas in the dataset. If this measure
exceeds twice its historical average, the markdeamed in crisis. Through this method, the
eight months from October 2008 to May 2009 havenlb@leelled as such.

3. Fisher’'s hypothesis revisited

In his seminal booK heory of InterestFisher (1930) hypothesized that the two companent
of the nominal interest rate, the real rate andrHation expectation, should be unrelated to
one another, this since they are driven by indepehdconomic factors. In Cette and de Jong
(2008, 2013) we find that the respective bond camepts, observable since the issuance of

inflation-linked bonds, are not univocal on the teat Correlations between real yield and

! Japan has not been retained for this reason.cbhistry started issuing inflation-linked bonds D02 and has
suspended its program in 2008 until further not®eehttp://www.mof.go.jpfor press releases by the Ministry
of Finance.
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breakeven inflation variations measured locallyntouby country are close to zero, giving
indication that Fisher's hypothesis holds. Howevteir cross-border correlations are
systematically positive, which indicates that iedo't.

The deadlock can be broken by separating localiatednational price effects. Through a
standard regression analysis, we estimate worldwm®mon bond yield- and country-
specific movement$.lgnoring the small cross-correlation terms, thenptete correlation
matrix between th&RBY and ABEIR over the various countries, given in Figuréal, is
decomposed into a common (b) and an idiosyncrajicdrrelation matrix. This exercise is
carried out over the entire observation period fiuty 2002 to June 2012, in |, and over the

period barred the crisis months, in Il. The eighs$is months have been defined in the data

section.

Figure 1

Decomposition of the correlation matrix betweemMA\RBY and ABEIR
Period: July 2002 to June 2012 — monthly frequency

Data source: Barclays Capital. Calculations madthbyauthors.

| — Entire ten-year observation period

Total correlation Common correlation Idiosyncratic correlation
ARBY ARBY
\Q \'Q"O \Q \'Q"O
> A C > & >
\'z'}\'b & & &Qa‘\ o > \,{}\’5‘ & & & b@&
S N L &L @ & S S o & @ N4
N QO N R N & & N & X
Australia 00 |01 00 -00 02% 01 04101 02 01 -00 01
Canada 0.3=+ [04%1.00 00 03" -00 02~ [06* 01 01 -01 02%
% EuroArea |01 -0.3+ [OB%K 0.3=+ 02r 03w | = + Joz2= 02w [OB%.01  02% 0.0
D GreatBritan |00 -02¢ -01 [08¥] 0.3 0.2* 0.0 02+ 01 [04%]01 01
Sweden 03* 00 -00 01 [00 |-00 00  02% -0.0  0.3% 0.6k | 0.2%
United States | 0.1 -0.3"* .0.2¢ -0.2* 0.2%+ [10.3% 027 -01 01 00 05" |06
™ "and': significant at, respectively, the 1%, 5% and ll@é¥%el - Using an asymptotit-test withT=120.
(a) (b) (c)
= +
Schematically - -- - - 0 -

2 Common movements are obtained, both ARBY and ABEIR, by regressing on time-fixed effects. The

idiosyncratic components are the residuals of #grassions. Consequently, the common correlation, i
matrix (b), is identical for all countries and csesombinations.
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Il — Ten-year observation period barred the crisismonths from October 2008 to May 2009

Total correlation Common correlation Idiosyncratic correlation

ARBY ARBY
& \'Q,@ & \Q’Q
> & N > & 0
AN @S 2 RN @ S & 2
N & o > & @ N & o > S &
NS N e P SN NS SN I R
v (@) (% ©) [2) N el ) (% 2
Australia 025 00 02F 03 Q4% 0o 04 00 02¢ -00 01 02
Canada 05+ 0@ 01 02 03% 01 02 MO8 01 01 01 00
% EuroArea |05+ -00 [0 02* 02% 01 - + lo2r o4~ N 01 00 01
O GreatBritain |03+ 01 01 [JOMM 03~ 01 03 03w 02+ [oAeN 01 01
Sweden 04 00 -00 02 000 0.1 01 02~ 00 01 [06% 01
United States | 0.4+ .03+ 00 01 03" [0d 03+ .03% 01 01 04~ HOBHx

kkkkk

(a) (b) (c)

Schematically

It can be noted that (i) country-specific corraatiis systematically negative, and (ii) the
correlation between the global RBY and BEIR movetménusually positive, yet negative in
the crisis. In our previous articles we explaineelse stylised facts. The negative idiosyncratic
correlation can be directly related to market-edagvents that distort bond prices. As soon as
an inflation-linked bond price is being distortedhilst not the nominal, the (differential)
breakeven inflation rate moves in exactly oppoditection as the real yield. Those local
market events are recurrent, resulting in systeraldyi negative correlation over time. The
global correlation turning negative in the crisisnths can be explained by the fact that in
this period the market events were concerted dweigtobe and distorted prices on a global
scale.

The market distortions are discussed in the finditeeature (see Christensen al, 2004, for

a survey). They are recognised to lead to a prieenjum; less attention is paid to their
influence on the correlation structure between Bomdl series of articles mention that
liquidity problems on the inflation-linked bond rkat are the main cause of the price
distortions (see for example Sack and Elsasse#,28en, 2006, D’Amicet al 2010, and
Gurkaynaket al, 2010). Another series of articles points rathetha behaviour of investors.
Hesitance in taking on inflation risk makes pridegtuate (see for example Hordahl and
Tristani, 2007, on Euro Area data, Ejsietgal, 2007, or Emmons, 2000, on US data). A few

recent articles recognise both causes and estirttade respective price premiums



simultaneously (see Pflueger and Viceira, 2011,kdahb et al, 2011, and Christensen and
Gillan, 2012).

The global market distortion in 2008-2009 is disagsin the literature as well. James (2010)
and Campbelét d (2009) report massive flights to liquidity. HudgkVorah (2009) as well as
Bekaert and Wang (2010) mention that the bankruptdyehman Brothers has added to the
turmoil, for it was the world leader in inflatiorsured investment instruments. Pond (2012)
actually mentions that in this period the usuatenielations were inverted. Figure 2 below
makes the situation clear. It shows that in theetigped countries, the breakeven inflation
level dropped dramatically in late 2008, to rendineain early 2009, back to pre-crisis levels.
The abnormal BEIR levels stem from a simultaneoesrehse in the nominal yields and
increase in the real yields.

In the same Figure, the oil price is displayed Wwhis remarkably synchronised with the

breakeven levels.

Figure 2
BEIR in the developed world (in %, left scale) andBrent value (in $ per Barrel, right scale)
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4. Impact of the Brent

Regarding Figure 2, it seems relevant to take adcofithe oil price, and decompose the

common correlation between RBY and BEIR (malrix Figure 1) further in a Brent-induced



component l§;)) and a residual componeri,). The Brent-induced correlation should be
negative. Oil being an important factor of inflatjoit should be positively correlated to
inflation expectations and thus tABEIR (see for example Chen, 2009, and De Gregeirio
al, 2007). Meanwhile, the oil price has an oppositgact on the economic activity
engendering negative correlation with growth angsttheARBY (see Barsky and Kilian,
2004, and Cufiado and Pérez de Gracia, 2003).

The negative impact of oil on the economy may plassugh two channels: a production cost
effect (an increase in the production costs deersedlse output equilibrium level) and a
Mundell-Tobin effect, which is a behavioural efféict reaction to an oil price rise households
increase their savings which lowers the output léagiuim level). Anget al (2008) find
(weak) evidence of the Mundell-Tobin effect in Amcan bond data.

To integrate the Brent in our tests, we augmenteheession equations that were used in the
decomposition discussed in previous section byra tdat captures the country-common

reaction to the Brent{). Thus, we estimate:

Q) Yi :lBy[Xt V- I T E

commorcomponent

wherey; are the bond yield variationgRBY and ABEIR) in countryi over montht, x is a
function of the Brent price variatiof}, measures the sensitivities of the two yield vaorat

to the Brent, lare time dummiesy; measures the non-Brent common variation gndire
the residuals, which are assumed to be identicafiy independently distributed, and
represent the idiosyncratic variation componeny.of

For bothARBY andABEIR the model is estimated through Ordinary Leagtiares on the
whole period in two steps. First the common- andsighcratic variation is split, and then the
common component is split further into a Brent aot-Brent sub-component. Best results
are obtained with a non-linear impact of the oiter To capture nonlinearity, we mount the
oil price (P) log-returns to the power three, ixe= In (P/P.1)>. We have deliberately kept the
specification and estimation of the model simple.

The second-step estimation results are given ineT&bThe sensitivities to the oil price have
the intuitive signs as commented above. Interelstirige total effect of the oil price on the

nominal yield, which is by construction the sufwngy = BarBy * LBaBelr » 1S NON-

significantly different from zero. It is perhaps fihis reason that there is little discussion in



the literature on the effect of oil on bonds. Theadduction of inflation-linked bonds on the

capital markets has made this observable.

Table 3

Estimation results

The common component pfis regressed on the Brent price changes
Explanations in the text

y=4BEIR y=ARBY
B 8.07 -4.95
T-statistic 6.95 -3.90
R? 0.11 0.04
N obs. 120 120

The regression results are inserted into the @airoel decomposition given in Figure 1. The
split of the common correlation matrik)(is displayed in Figure 4. It can be seen that the

Brent-induced correlatiorb{) is negative and the ex-Brent correlatibg) (positive.

Figure 4
Schematic decomposition of the correlation matrix btweendRBY and ABEIR

| — Entire ten-year observation period
(a) (b) (©
EEES [-o1] — 0
= ) ()
- -- o2l + [o]] 0o -

Il — Ten-year observation period barred the crisismonths from October 2008 to May 2009
(a) (b) ©

N
-+ + [0.2] - 0

= by b, +

We find the three components constituting the datien between RBY and BEIR to have
stable signs, yet the total correlation (the sunt)d unstable over time. The net sum depends

on the share of each component, which is time-agtyi

V. Conclusion
We have shown that the breakeven inflation andyieéds deduced from the developed bond
markets are adversely affected by two factors:epdistortions due to market-related events
and oil price movements. Without the influence lodge, their correlation is positive. This

finding contributes, we reckon, to a better undarding of the long-debated complex
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interrelationship between inflation and economiovgh prospects. The effect of oil on bond
prices has become measurable thanks to the emergéncflation-linked securities on the
markets. The results fit in with macroeconomic tiye@dn oil price rise drives up inflation

and slows down economic growth.
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