
Online Appendix I: Historical Background on Inflation-

Linked Debt in the US, UK and France

Here we offer some background on the experiences of three developed markets

with inflation-protected bonds, the UK, France and the euro area, and finally, the US

(which has become the largest index-linked market with over $1300 billon outstanding

at the end of 2017).

The UK. The UK program is the oldest program, with the UK government

issuing inflation-indexed Gilts since March 1981. Importantly, the index-linked market is

an important part of the total gilt market, representing over 30% of the total market at

the end of 2017, making it the largest index-linked program in relative terms. Changes

in UK financial regulation did prove critical in further boosting demand for indexed

gilts. The Pension Act of 2004 requires pension funds to prove that they can meet their

future liabilities, which has led to a strong demand for long-dated indexed gilts.

The euro area and France. France first introduced indexed Treasury bonds

(the so-called OATis) in 1998. An issue of special interest in the euro area is to what

inflation index these bonds should be indexed. France first used its local CPI, excluding

tobacco. Later on, it started to issue bonds indexed to the HPIC (the Harmonized

Index of Consumer Prices), again excluding tobacco, which is an euro-wide price index,

regularly published by Eurostat. This index has now become the market benchmark in

the euro area, with other countries issuing inflation-linked bonds indexed to that index

(Italy, Greece and Germany) and financial products (swaps, futures) linked to it as well.

The euro area government linked bond market has now overtaken the UK market to

become the second largest linker market in the world behind the US, both in terms of
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outstanding amounts and turnover (see Garcia and van Rixtel, 2007, for some relevant

data).

The US. The US started issuing TIPS in January 1997. While the TIPS

program in the US initially met with some enthusiasm (see Sack and Elsasser, 2004),

the program grew rather slowly. The outstanding amount of TIPS, which grew from

around $150 billion at the end of the nineties to close to $1300 billion at the end of

2017, representing only around 10% of the total medium- and long-term government

debt outstanding. The Treasury affirmed its commitment to the program in 2002. It is

often argued that during its infancy, up to around 2004, the TIPS market was very

illiquid and even somewhat “unknown, inefficiently priced” (e.g., Sack and Elsasser,

2004, and Gürkaynak, Sack, and Wright, 2010).

Online Appendix II: GMM Standard Errors

Suppose that {ynt,1}t=1:T is the time series of yields in country 1 and {ynt,2}t=1:T is

the time series of yields in country 2. The GMM orthogonality conditions we use to

obtain standard errors are:

[
1

T

T∑
t=1

ynt,1]− µ1 = 0,

[
1

T

T∑
t=1

ynt,2]− µ2 = 0,

[
1

T

T∑
t=1

(ynt,1 − µ1)2]− σ2
1 = 0,

[
1

T

T∑
t=1

(ynt,2 − µ2)2]− σ2
2 = 0,

[
1

T

T∑
t=1

(ynt,1 − µ1)(ynt,2 − µ2)]− σ12 = 0,
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where µ1 and µ2 are averages, σ1 and σ2 standard deviations, and σ12 the covariance of

the two series. The weighting matrix is, as usual, the inverse of an estimate of the

spectral density at frequency zero of the orthogonality conditions, computed as in

Newey and West (1987) with 12 lags. The variance covariance matrix is then the usual

optimal GMM estimator. We obtain standard errors for correlations and betas from

standard errors for standard deviations and covariances using the delta method.

Standard errors for variance and correlation decompositions are also obtained by

applying the delta method to variance and covariance standard errors obtained via

GMM.

In order to compute the statistical significance of the changes in parameters

across the two subsamples, we use a system similar to the system above, but estimate

the difference between the parameters across the subsamples as a separate parameter.

For instance, the conditions for averages become:

[
1

T1

T1∑
t=1

ynt,1]− µ11 = 0,

[
1

T − T1

T∑
t=T1+1

ynt,1]− (µ11 + µ1→2) = 0,

where T1 is the number of data points in the first subsample. The statistical significance

of µ1→2 then determines the statistical significance of the parameter change across two

subsamples. The conditions for other parameters follow the same approach.
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Online Appendix III: Alternative Expected Inflation

Measures

Online Appendix III.A: One Year Inflation Survey Forecasts

One Year Ahead Survey Expected Inflation. Data is quarterly. GMM standard errors computed using
4 Newey-West (1987) lags are in parentheses. For subsample 2 *, **, and *** indicate if statistics are
different from subsample 1 at the 10%, 5%, and 1% significance level, respectively.

Full sample: 2004Q4-2019Q4 Subsample 1: 2004Q4-2012Q2 Subsample 2: 2012Q3-2019Q4
France UK US France UK US France UK US

Average 1.58% 2.74% 2.12% 1.77% 2.59% 2.14% 1.40%*** 2.89%* 2.11%
(0.15%) (0.09%) (0.08%) (0.12%) (0.37%) (0.35%) (0.15%) (0.06%) (0.10%)

Standard deviation 0.34% 0.41% 0.26% 0.30% 0.45% 0.35% 0.27% 0.32%* 0.14%*
(0.13%) (0.05%) (0.18%) (0.24%) (0.24%) (0.18%) (0.21%) (0.18%) (0.12%)

β wrt US 0.78 -0.06 1.00 0.70 -0.18 1.00 0.95 0.96** 1.00
(0.13) (0.24) (0.06) (0.20) (0.15) (0.44)

Correlation with US 0.60 -0.04 1.00 0.81 -0.14 1.00 0.49** 0.41** 1.00
(0.10) (0.15) (0.07) (0.16) (0.08) (0.19)

Correlation with UK 0.03 1.00 -0.04 0.24 1.00 -0.14 0.40 1.00 0.41**
(0.15) (0.15) (015) (0.16) (0.11) (0.19)
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Online Appendix IV: Alternative Liquidity Premia

Estimates

Online Appendix IV.A: Robustness with Respect to the log(months

since inception) Variable

Online Appendix IV.A.1: Main Results Not Including the log(months since

inception) Variable into the Nominal Debt Premium Regression

Annualized 5 Year Zero-Coupon Liquidity and Inflation Risk Premia. Data is monthly. GMM standard
errors, computed using 12 Newey-West (1987) lags, are in parentheses. For subsample 2 *, **, and ***
indicate if statistics are different from subsample 1 at the 10%, 5%, and 1% significance level, respectively.

Whole sample: 2004M11-2019M12
Liquidity premium Inflation risk premium

France UK US France UK US
Average 0.67% 1.00% 0.50% 0.37% 0.70% 0.08%

(0.08%) (0.14%) (0.12%) (0.07%) (0.10%) (0.08%)
Standard deviation 0.32% 0.48% 0.39% 0.32% 0.46% 0.40%

(0.06%) (0.12%) (0.09%) (0.06%) (0.09%) (0.07%)
β wrt US 0.07 0.70 1.00 0.49 0.38 1.00

(0.11) (0.12) (0.08) (0.25)
Correlation with US 0.08 0.57 1.00 0.62 0.34 1.00

(0.14) (0.10) (0.11) (0.22)
Correlation with UK 0.34 1.00 0.57 0.41 1.00 0.34

(0.20) (0.10) (0.15) (0.22)
Subsample 1: 2004M11-2012M5
Liquidity premium Inflation risk premium

France UK US France UK US
Average 0.52% 1.03% 0.70% 0.55% 0.83% 0.21%

(0.10%) (0.30%) (0.17%) (0.05%) (0.12%) (0.11%)
Standard deviation 0.33% 0.65% 0.45% 0.30% 0.53% 0.46%

(0.09%) (0.10%) (0.12%) (0.08%) (0.11%) (0.10%)
β wrt US 0.41 0.94 1.00 0.39 0.57 1.00

(0.06) (0.20) (0.04) (0.24)
Correlation with US 0.55 0.65 1.00 0.60 0.50 1.00

(0.08) (0.14) (0.06) (0.21)
Correlation with UK 0.48 1.00 0.65 0.40 1.00 0.50

(0.15) (0.14) (0.22) (0.21)
Subsample 2: 2012M6-2019M12
Liquidity premium Inflation risk premium

France UK US France UK US
Average 0.82%*** 0.97% 0.30%*** 0.19%*** 0.56%** -0.05%**

(0.04%) (0.07%) (0.03%) (0.08%) (0.11%) (0.08%)
Standard deviation 0.20%*** 0.19%*** 0.14% 0.22% 0.32% 0.28%*

(0.01%) (0.06%) (0.08%) (0.09%) (0.08%) (0.10%)
β wrt US -0.02** 0.50 1.00 0.39 -0.44*** 1.00

(0.18) (0.18) (0.12) (0.26)
Correlation with US -0.01*** 0.37 1.00 0.48 -0.38*** 1.00

(0.12) (0.13) (0.15) (0.22)
Correlation with UK 0.27 1.00 0.37 0.11 1.00 -0.38***

(0.11) (0.13) (0.25) (0.22)
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Online Appendix IV.A.2: Main Results Treating the log(months since inception)-

variable as a Liquidity Variable

Annualized 5 Year Zero-Coupon Liquidity and Inflation Risk Premia. Data is monthly. GMM standard
errors, computed using 12 Newey-West (1987) lags, are in parentheses. For subsample 2 *, **, and ***
indicate if statistics are different from subsample 1 at the 10%, 5%, and 1% significance level, respectively.

Whole sample: 2004M11-2019M12
Liquidity premium Inflation risk premium

France UK US France UK US
Average 0.95% 1.11% 0.60% 0.65% 0.80% 0.18%

(0.12%) (0.13%) (0.09%) (0.06%) (0.10%) (0.05%)
Standard deviation 0.42% 0.48% 0.37% 0.27% 0.45% 0.34%

(0.09%) (0.11%) (0.09%) (0.06%) (0.08%) (0.07%)
β wrt US 0.40 0.82 1.00 0.41 0.48 1.00

(0.22) (0.22) (0.07) (0.27)
Correlation with US 0.36 0.63 1.00 0.51 0.36 1.00

(0.19) (0.17) (0.09) (0.20)
Correlation with UK 0.58 1.00 0.63 0.41 1.00 0.36

(0.21) (0.17) (0.18) (0.20)
Subsample 1: 2004M11-2012M5
Liquidity premium Inflation risk premium

France UK US France UK US
Average 0.69% 1.05% 0.66% 0.72% 0.85% 0.17%

(0.16%) (0.29%) (0.19%) (0.05%) (0.11%) (0.09%)
Standard deviation 0.41% 0.65% 0.51% 0.29% 0.52% 0.42%

(0.10%) (0.09%) (0.12%) (0.08%) (0.11%) (0.10%)
β wrt US 0.51 0.88 1.00 0.36 0.71 1.00

(0.11) (0.21) (0.05) (0.22)
Correlation with US 0.63 0.68 1.00 0.53 0.57 1.00

(0.13) (0.16) (0.07) (0.17)
Correlation with UK 0.71 1.00 0.68 0.50 1.00 0.57

(0.11) (0.16) (0.19) (0.17)
Subsample 2: 2012M6-2019M12
Liquidity premium Inflation risk premium

France UK US France UK US
Average 1.22%*** 1.16% 0.55% 0.58% 0.76% 0.20%

(0.07%) (0.08%) (0.03%) (0.10%) (0.14%) (0.07%)
Standard deviation 0.23%* 0.20%*** 0.13% 0.24% 0.37% 0.24%

(0.01%) (0.09%) (0.08%) (0.08%) (0.09%) (0.08%)
β wrt US 0.72 0.70 1.00 0.59* -0.22** 1.00

(0.18) (0.11) (0.13) (0.32)
Correlation with US 0.41 0.45 1.00 0.58 -0.14*** 1.00

(0.10) (0.07) (0.13) (0.21)
Correlation with UK 0.44** 1.00 0.45 0.22 1.00 -0.14***

(0.06) (0.07) (0.24) (0.21)
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IV.C: Liquidity Premium Estimated Using Only an Inflation

Swap Spread as a Liquidity Proxy

Annualized 5 Year Zero-Coupon Liquidity Premia, Inflation Risk Premia, and Real Yields. Data is monthly. GMM
standard errors, computed using 12 Newey-West (1987) lags, are in parentheses. For subsample 2 *, **, and *** indicate
if statistics are different from subsample 1 at the 10%, 5%, and 1% significance level, respectively.

Full sample: 2004M11-2019M12
Liquidity premium Inflation risk premium Real yield

France UK US France UK US France UK US
Average 0.53% 0.93% 0.53% 0.23% 0.62% 0.11% -0.42% -1.36% -0.05%

(0.05%) (0.11%) (0.13%) (0.14%) (0.11%) (0.08%) (0.43%) (0.63%) (0.30%)
Standard deviation 0.28% 0.43% 0.43% 0.42% 0.46% 0.39% 1.16% 1.83% 0.92%

(0.07%) (0.10%) (0.09%) (0.08%) (0.08%) (0.08%) (0.12%) (0.16%) (0.15%)
β wrt US 0.26 0.38 1.00 0.69 0.46 1.00 0.70 1.38 1.00

(0.05) (0.11) (0.14) (0.24) (0.20) (0.28)
Correlation with US 0.40 0.38 1.00 0.65 0.40 1.00 0.56 0.69 1.00

(0.08) (0.11) (0.13) (0.21) (0.16) (0.14)
Correlation with UK 0.54 1.00 0.38 0.33 1.00 0.40 0.92 1.00 0.69

(0.10) (0.11) (0.17) (0.21) (0.09) (0.14)
Subsample 1: 2004M11-2012M5

Liquidity premium Inflation risk premium Real yield
France UK US France UK US France UK US

Average 0.52% 0.94%% 0.76% 0.55% 0.73% 0.27% 0.56% -0.00% 0.32%
(0.11%) (0.24%) (0.20%) (0.05%) (0.10%) (0.11%) (0.41%) (0.86%) (0.50%)

Standard deviation 0.34% 0.57% 0.50% 0.27% 0.51% 0.45% 0.76% 1.57% 1.01%
(0.08%) (0.09%) (0.12%) (0.10%) (0.11%) (0.11%) (0.13%) (0.22%) (0.21%)

β wrt US 0.36 0.51 1.00 0.35 0.65 1.00 0.56 1.37 1.00
(0.06) (0.16) (0.06) (0.25) (0.07) (0.13)

Correlation with US 0.53 0.45 1.00 0.58 0.57 1.00 0.76 0.88 1.00
(0.09) (0.14) (0.11) (0.21) (0.10) (0.08)

Correlation with UK 0.58 1.00 0.45 0.51 1.00 0.57 0.84 1.00 0.88
(0.12) (0.14) (0.18) (0.21) (0.14) (0.08)

Subsample 2: 2012M6-2019M12
Liquidity premium Inflation risk premium Real yield

France UK US France UK US France UK US
Average 0.54% 0.92% 0.31%*** -0.10%*** 0.52% -0.04%** -1.40%*** -2.73%*** -0.42%*

(0.02%) (0.07%) (0.02%) (0.08%) (0.13%) (0.07%) (0.21%) (0.34%) (0.21%)
Standard deviation 0.19%*** 0.19%*** 0.12% 0.25% 0.36% 0.25%** 0.45% 0.70%** 0.63%

(0.05%) (0.09%) (0.08%) (0.08%) (0.09%) (0.08%) (0.07%) (0.09%) (0.13%)
β wrt US 0.56 0.64 1.00 0.71** -0.39** 1.00 -0.32*** -0.23*** 1.00

(0.13) (0.10) (0.08) (0.33) (0.10) (0.12)
Correlation with US 0.34 0.40 1.00 0.70 -0.26** 1.00 -0.43*** -0.21*** 1.00

(0.08) (0.06) (0.08) (0.23) (0.14) (0.11)
Correlation with UK 0.37 1.00 0.40 -0.20** 1.00 -0.26** 0.77 1.00 -0.21

(0.07) (0.06) (0.28) (0.23) (0.10) (0.11)

IV.D: Liquidity Premium Estimation with Hu, Pan, and Wang

(2013) Yield Curve Fitting Error Measure

We start by constructing the measure separately for each country following the

methodology of Hu, Pan, and Wang (2013) as closely as possible. We first fit Svensson

(1994) curves to all nominal bonds with 1 month-10 years to maturity excluding strips.

We minimize the sum of pricing errors weighted by inverse duration using the

end-of-month mid-quotes. For each bond i at time t we compute the observed and

model-implied yields-to-maturity, yit,data and yit,model, respectively. We then compute the
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yield curve fitting error measure as
√

1
Nt

∑Nt
i=1(yit,data − yit,model)2, where Nt is the

number of bonds available at time t. Following Hu, Pan, and Wang (2013), we only use

bonds with between 1 year and 10 years to maturity to compute the yield curve fitting

error measure, although we use bonds with 1 month to 10 years to maturity to fit the

yield curves. In the univariate regression with country-fixed effects (Spec 1), the Hu,

Pan, and Wang (2013) measure has the economically expected negative sign and is

statistically significant at the 10% level. However, the sign becomes positive and

statistically insignificant when we augment the regression with the on-the-run spread

Pflueger and Viceira (2016) use (Spec 2).

Inflation-linked Bonds Liquidity Premia Estimation with Hu, Pan, and Wang (2013) Yield
Curve Fitting Error Measure. The data is monthly 2004M11-2019M12. The panel regression is
yt,i − yIL

t,i − πet,i = c1,i + c′2lt,i + εt,i, where yt,i is zero-coupon yield in country i at time t, πet is
expected inflation, and lt is the vector of liquidity proxies, which are assumed to be uncorrelated
with the inflation risk premium, and εt,i is the error term. Regressions are for 5 year zero-coupon
yields. Driscoll and Kraay (1998) standard errors computed with 12 lags are in parentheses.
Asterisks *, **, and *** indicate if statistics are different from subsample 1 at the 10%, 5%,
and 1% significance level, respectively.

Spec 1 Spec 2 Spec 3
Hu, Pan, and Wang (2013) yield curve fitting measure -0.73* 0.19 0.24

(0.44) (1.00) (0.67)
Off-the-run premium -2.96*** -0.42

(0.57) (0.37)
Inflation swap spread -1.78***

(0.30)
Log(share of inflation-linked debt) 0.48**

(0.22)
Log(months since inception) -0.61***

(0.09)
Country-fixed effects Yes Yes Yes
Adjusted R2 2.62% 10.57% 58.47%
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IV.E: Liquidity Premiums Estimated for Each Country Sepa-

rately Using Only an Inflation Swap Spread as a Liquidity Proxy

Annualized 5 Year Zero-Coupon Liquidity Premia, Inflation Risk Premia and Real Yields. The liquidity premium is
estimated country-by-country using the inflation swap spread as the only explanatory variable. Data is monthly. GMM
standard errors, computed using 12 Newey-West (1987) lags, are in parentheses. For subsample 2 *, **, and *** indicate
if statistics are different from subsample 1 at the 10%, 5%, and 1% significance level, respectively.

Full sample: 2004M11-2019M12
Liquidity premium Inflation risk premium Real yield

France UK US France UK US France UK US
Average 0.43% 0.86% 0.57% 0.13% 0.56% 0.15% -0.32% -1.30% -0.09%

(0.04%) (0.10%) (0.14%) (0.13%) (0.10%) (0.08%) (0.43%) (0.62%) (0.30%)
Standard deviation 0.22% 0.40% 0.46% 0.41% 0.45% 0.39% 1.15% 1.81% 0.91%

(0.07%) (0.10%) (0.09%) (0.08%) (0.08%) (0.09%) (0.13%) (0.16%) (0.15%)
β wrt US 0.19 0.33 1.00 0.78 0.49 1.00 0.67 1.35 1.00

(0.04) (0.09) (0.11) (0.24) (0.20) (0.28)
Correlation with US 0.40 0.38 1.00 0.74 0.42 1.00 0.53 0.68 1.00

(0.08) (0.11) (0.11) (0.20) (0.16) (0.14)
Correlation with UK 0.54 1.00 0.38 0.37 1.00 0.42 0.92 1.00 0.68

(0.10) (0.11) (0.16) (0.20) (0.09) (0.14)
Subsample 1: 2004M11-2012M5

Liquidity premium Inflation risk premium Real yield
France UK US France UK US France UK US

Average 0.43% 0.87% 0.82% 0.45% 0.67% 0.33% 0.66% 0.06% 0.26%
(0.09%) (0.22%) (0.21%) (0.05%) (0.10%) (0.10%) (0.40%) (0.84%) (0.50%)

Standard deviation 0.28% 0.53% 0.54% 0.27% 0.51% 0.43% 0.73% 1.54% 1.01%
(0.08%) (0.09%) (0.12%) (0.10%) (0.11%) (0.11%) (0.13%) (0.22%) (0.20%)

β wrt US 0.27 0.44 1.00 0.44 0.72 1.00 0.53 1.34 1.00
(0.05) (0.14) (0.07) (0.25) (0.08) (0.14)

Correlation with US 0.53 0.45 1.00 0.71 0.61 1.00 0.73 0.88 1.00
(0.09) (0.14) (0.11) (0.21) (0.11) (0.09)

Correlation with UK 0.58 1.00 0.45 0.63 1.00 0.61 0.84 1.00 0.88
(0.12) (0.14) (0.15) (0.21) (0.15) (0.09)

Subsample 2: 2012M6-2019M12
Liquidity premium Inflation risk premium Real yield

France UK US France UK US France UK US
Average 0.43% 0.86% 0.33%*** -0.20%*** 0.45%* -0.02%** -1.29%*** -2.66%*** -0.44%

(0.02%) (0.06%) (0.02%) (0.07%) (0.12%) (0.07%) (0.20%) (0.34%) (0.21%)
Standard deviation 0.16%*** 0.18%*** 0.13% 0.23% 0.36% 0.25%** 0.44% 0.69% 0.63%

(0.05%) (0.09%) (0.08%) (0.08%) (0.09%) (0.08%) (0.08%) (0.09%) (0.13%)
β wrt US 0.42 0.55 1.00 0.72*** -0.37** 1.00 -0.32*** -0.23*** 1.00

(0.10) (0.09) (0.07) (0.34) (0.10) (0.12)
Correlation with US 0.34 0.40 1.00 0.76 -0.25** 1.00 -0.45*** -0.21*** 1.00

(0.08) (0.06) (0.08) (0.23) (0.14) (0.11)
Correlation with UK 0.37 1.00 0.40 -0.20*** 1.00 -0.25** 0.78 1.00 -0.21***

(0.07) (0.06) (0.27) (0.23) (0.10) (0.11)

19



5
Y

ea
r

Z
er

o-
C

ou
p

on
Y

ie
ld

V
ar

ia
n
ce

D
ec

om
p

os
it

io
n
s.

T
h
e

li
q
u
id

it
y

p
re

m
iu

m
is

es
ti

m
at

ed
co

u
n
tr

y
-b

y
-c

ou
n
tr

y
u
si

n
g

th
e

in
fl
at

io
n

sw
ap

sp
re

ad
as

th
e

on
ly

ex
p
la

n
at

or
y

va
ri

ab
le

.
D

at
a

is
m

on
th

ly
20

04
M

11
-2

01
9M

12
.

S
u
b
sa

m
p
le

1
is

20
04

M
11

-2
01

2M
5.

S
u
b
sa

m
p
le

2
is

20
12

M
6-

20
19

M
12

.
G

M
M

st
an

d
ar

d
er

ro
rs

,
co

m
p
u
te

d
u
si

n
g

12
N

ew
ey

-W
es

t
(1

98
7)

la
gs

,
ar

e
in

p
ar

en
th

es
es

.
F

or
su

b
sa

m
p
le

2
*,

**
,

an
d

**
*

in
d
ic

at
e

if
st

at
is

ti
cs

ar
e

d
iff

er
en

t
fr

om
su

b
sa

m
p
le

1
at

th
e

10
%

,
5%

,
an

d
1%

si
gn

ifi
ca

n
ce

le
ve

l,
re

sp
ec

ti
ve

ly
.

P
a
n

el
A

:
N

o
m

in
a
l

y
ie

ld
v
a
ri

a
n

ce
d

ec
o
m

p
o
si

ti
o
n

F
ra

n
ce

U
K

U
S

F
u

ll
sa

m
p

le
S

u
b

sa
m

p
le

1
S

u
b

sa
m

p
le

2
F

u
ll

sa
m

p
le

S
u

b
sa

m
p

le
1

S
u

b
sa

m
p

le
2

F
u

ll
sa

m
p

le
S

u
b

sa
m

p
le

1
S

u
b

sa
m

p
le

2
C
o
v
(r

e
a
l

y
ie

ld
,n

o
m

in
a
l

y
ie

ld
)

V
a
r
(n

o
m

in
a
l

y
ie

ld
)

7
1
.8

0
%

8
0
.5

0
%

6
6
.8

3
%

1
1
1
.5

5
%

1
1
1
.3

6
%

1
3
4
.5

7
%

7
0
.9

0
%

7
3
.2

9
%

9
4
.9

5
%

(3
.5

2
%

)
(6

.6
8
%

)
(7

.6
4
%

)
(4

.4
4
%

)
(8

.6
2
%

)
(1

2
.0

3
%

)
(7

.2
7
%

)
(6

.9
7
%

)
(1

3
.3

4
%

)
C
o
v
(e

x
p

e
c
te

d
in

fl
a
ti

o
n
,n

o
m

in
a
l

y
ie

ld
)

V
a
r
(n

o
m

in
a
l

y
ie

ld
)

6
.2

9
%

5
.6

4
%

1
4
.4

4
%

-1
9
.6

5
%

-2
3
.2

1
%

-2
.9

2
%

*
1
0
.3

4
%

9
.1

9
%

0
.8

0
%

(1
.1

8
%

)
(2

.8
7
%

)
(3

.2
9
%

)
(3

.0
0
%

)
(6

.7
5
%

)
(2

.4
4
%

)
(2

.7
5
%

)
(2

.9
9
%

)
(4

.2
0
%

)
C
o
v
(i

n
fl

a
ti

o
n

ri
sk

p
re

m
iu

m
,n

o
m

in
a
l

y
ie

ld
)

V
a
r
(n

o
m

in
a
l

y
ie

ld
)

2
1
.9

0
%

1
3
.8

7
%

1
8
.7

4
%

8
.1

1
%

1
1
.8

5
%

-3
1
.6

5
%

*
*
*

1
8
.7

6
%

1
7
.5

2
%

4
.2

4
%

(2
.6

4
%

)
(4

.4
7
%

)
(5

.3
2
%

)
(5

.0
3
%

)
(6

.8
8
%

)
(1

3
.5

6
%

)
(4

.9
3
%

)
(5

.8
0
%

)
(9

.3
3
%

)
P

a
n

el
B

:
In

fl
a
ti

o
n

-l
in

k
ed

y
ie

ld
v
a
ri

a
n

ce
d

ec
o
m

p
o
si

ti
o
n

F
ra

n
ce

U
K

U
S

F
u

ll
sa

m
p

le
S

u
b

sa
m

p
le

1
S

u
b

sa
m

p
le

2
F

u
ll

sa
m

p
le

S
u

b
sa

m
p

le
1

S
u

b
sa

m
p

le
2

F
u

ll
sa

m
p

le
S

u
b

sa
m

p
le

1
S

u
b

sa
m

p
le

2
C
o
v
(r

e
a
l

y
ie

ld
,i

n
fl

a
ti

o
n
-l

in
k
e
d

y
ie

ld
)

V
a
r
(i

n
fl

a
ti

o
n
-l

in
k
e
d

y
ie

ld
)

1
0
0
.3

7
%

1
0
0
.6

1
%

9
8
.8

1
%

1
0
5
.2

4
%

1
1
7
.6

9
%

1
1
1
.1

3
%

7
5
.4

9
%

7
7
.8

2
%

9
7
.5

1
%

(4
.3

3
%

)
(1

2
.0

1
%

)
(2

.1
8
%

)
(5

.3
4
%

)
(1

0
.2

7
%

)
(6

.6
6
%

)
(1

2
.8

7
%

)
(1

7
.4

2
%

)
(1

.3
2
%

)
C
o
v
(l

iq
u
id

it
y

p
re

m
iu

m
,i

n
fl

a
ti

o
n
-l

in
k
e
d

y
ie

ld
)

V
a
r
(i

n
fl

a
ti

o
n
-l

in
k
e
d

y
ie

ld
)

-0
.3

7
%

-0
.6

1
%

1
.1

9
%

-5
.2

4
%

-1
7
.6

9
%

-1
1
.1

3
%

2
4
.5

1
%

2
2
.1

8
%

2
.4

9
%

(4
.3

3
%

)
(1

2
.0

1
%

)
(2

.1
8
%

)
(5

.3
4
%

)
(1

0
.2

7
%

)
(6

.6
6
%

)
(1

2
.8

7
%

)
(1

7
.4

2
%

)
(1

.3
2
%

)

20



5
Y

ea
r

Z
er

o
-C

o
u

p
o
n

N
om

in
a
l

Y
ie

ld
C

o
rr

el
at

io
n

D
ec

om
p

os
it

io
n

.
T

h
e

li
q
u
id

it
y

p
re

m
iu

m
is

es
ti

m
at

ed
co

u
n
tr

y
-b

y
-c

ou
n
tr

y
u

si
n

g
th

e
in

fl
at

io
n

sw
ap

sp
re

a
d

as
th

e
o
n

ly
ex

p
la

n
at

or
y

va
ri

ab
le

.
D

a
ta

is
m

on
th

ly
20

04
M

11
-2

01
9M

12
.

S
u

b
sa

m
p

le
1

is
20

04
M

11
-2

01
2M

5.
S

u
b

sa
m

p
le

2
is

20
12

M
6-

20
19

M
12

.
G

M
M

st
a
n

d
ar

d
er

ro
rs

,
co

m
p

u
te

d
u

si
n

g
1
2

N
ew

ey
-W

es
t

(1
98

7)
la

gs
,

ar
e

in
p

ar
en

th
es

es
.

F
or

su
b

sa
m

p
le

2
*,

**
,

an
d

**
*

in
d

ic
at

e
if

st
at

is
ti

cs
ar

e
d

iff
er

en
t

fr
o
m

su
b

sa
m

p
le

1
at

th
e

10
%

,
5%

,
an

d
1%

si
gn

ifi
ca

n
ce

le
ve

l,
re

sp
ec

ti
ve

ly
.

P
a
n
e
l

A
:

N
o
m

in
a
l

y
ie

ld
c
o
rr

e
la

ti
o
n

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e
-U

K
F
ra

n
c
e
-U

S
U

K
-U

S
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
P

a
n
e
l

A
1
:

C
o
u
n
tr

y
1

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.6

9
0
.7

4
0
.5

9
0
.5

0
0
.6

4
-0

.3
8
*
*
*

0
.9

2
1
.0

6
-0

.3
1
*
*
*

(0
.0

4
)

(0
.0

9
)

(0
.0

5
)

(0
.1

0
)

(0
.1

3
)

(0
.1

4
)

(0
.0

8
)

(0
.1

2
)

(0
.1

2
)

C
o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.0

5
0
.0

3
0
.0

1
0
.0

3
0
.0

2
-0

.0
3

-0
.1

9
-0

.2
4

-0
.0

3

(0
.0

1
)

(0
.0

3
)

(0
.0

5
)

(0
.0

2
)

(0
.0

2
)

(0
.0

7
)

(0
.0

4
)

(0
.0

6
)

(0
.1

2
)

C
o
v
(
in

fl
a
t
io

n
r
is
k

p
r
e
m

iu
m

1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.1

9
0
.1

1
0
.0

1
*

0
.1

5
0
.1

0
0
.0

2
0
.1

2
0
.1

1
0
.4

2

(0
.0

2
)

(0
.0

4
)

(0
.0

5
)

(0
.0

4
)

(0
.0

4
)

(0
.1

2
)

(0
.0

5
)

(0
.0

7
)

(0
.1

1
)

P
a
n
e
l

A
2
:

C
o
u
n
tr

y
2

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

1
.0

3
0
.9

4
0
.9

3
0
.3

7
0
.5

1
-0

.6
8
*
*
*

0
.5

4
0
.6

7
-0

.0
2
*
*
*

(0
.0

7
)

(0
.1

1
)

(0
.2

6
)

(0
.1

3
)

(0
.1

6
)

(0
.1

6
)

(0
.1

0
)

(0
.1

1
)

(0
.0

9
)

C
o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

-0
.1

6
-0

.1
7

0
.2

3
*
*

0
.1

1
0
.0

9
0
.0

5
0
.1

1
0
.0

9
-0

.0
5
*
*
*

(0
.0

2
)

(0
.0

7
)

(0
.0

8
)

(0
.0

2
)

(0
.0

4
)

(0
.0

3
)

(0
.0

2
)

(0
.0

3
)

(0
.0

3
)

C
o
v
(
in

fl
a
t
io

n
r
is
k

p
r
e
m

iu
m

2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.0

6
0
.1

2
-0

.5
6
*
*

0
.2

0
0
.1

6
0
.2

5
0
.2

0
0
.1

7
0
.1

6

(0
.0

5
)

(0
.0

8
)

(0
.1

8
)

(0
.0

4
)

(0
.0

4
)

(0
.1

0
)

(0
.0

4
)

(0
.0

5
)

(0
.0

5
)

P
a
n
e
l

A
3
:

T
o
ta

l
c
o
rr

e
la

ti
o
n

0
.9

3
0
.8

9
0
.6

1
*

0
.6

7
0
.7

6
-0

.3
8
*
*
*

0
.8

5
0
.9

3
0
.0

8
*
*
*

(0
.0

8
)

(0
.1

2
)

(0
.1

1
)

(0
.1

4
)

(0
.1

4
)

(0
.2

1
)

(0
.0

7
)

(0
.0

9
)

(0
.0

8
)

P
a
n
e
l

B
:

In
fl

a
ti

o
n
-l

in
k
e
d

y
ie

ld
c
o
rr

e
la

ti
o
n

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e
-U

K
F
ra

n
c
e
-U

S
U

K
-U

S
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
P

a
n
e
l

B
1
:

C
o
u
n
tr

y
1

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
1
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

0
.9

7
0
.9

4
0
.8

0
0
.6

9
0
.8

6
-0

.5
0
*
*
*

0
.8

2
1
.0

6
-0

.2
7
*
*
*

(0
.0

5
)

(0
.1

4
)

(0
.0

5
)

(0
.1

4
)

(0
.2

0
)

(0
.1

5
)

(0
.1

1
)

(0
.1

6
)

(0
.1

5
)

C
o
v
(
li
q
u
id

it
y

p
r
e
m

iu
m

1
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

-0
.0

3
-0

.1
1

-0
.0

4
-0

.0
3

-0
.0

7
0
.0

0
-0

.0
5

-0
.1

3
0
.0

2

(0
.0

4
)

(0
.1

2
)

(0
.0

3
)

(0
.0

6
)

(0
.1

5
)

(0
.0

3
)

(0
.0

6
)

(0
.1

3
)

(0
.0

2
)

P
a
n
e
l

B
2
:

C
o
u
n
tr

y
2

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
2
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

0
.9

6
0
.9

1
0
.8

6
0
.3

9
0
.5

3
-0

.5
0
*
*
*

0
.5

2
0
.7

4
-0

.2
4
*
*
*

(0
.0

6
)

(0
.1

4
)

(0
.0

5
)

(0
.1

6
)

(0
.2

0
)

(0
.1

4
)

(0
.1

4
)

(0
.1

7
)

(0
.1

6
)

C
o
v
(
li
q
u
id

it
y

p
r
e
m

iu
m

2
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

-0
.0

2
-0

.0
9

-0
.1

0
0
.2

7
0
.2

6
0
.0

0
0
.2

5
0
.1

9
-0

.0
1

(0
.0

5
)

(0
.1

0
)

(0
.0

5
)

(0
.1

1
)

(0
.1

7
)

(0
.0

2
)

(0
.1

1
)

(0
.1

5
)

(0
.0

3
)

P
a
n
e
l

B
3
:

T
o
ta

l
c
o
rr

e
la

ti
o
n

0
.9

4
0
.8

3
0
.7

6
0
.6

6
0
.7

9
-0

.5
0
*
*
*

0
.7

8
0
.9

3
-0

.2
5
*
*
*

(0
.0

8
)

(0
.1

4
)

(0
.1

1
)

(0
.1

7
)

(0
.0

9
)

(0
.1

3
)

(0
.1

2
)

(0
.0

5
)

(0
.1

3
)

21



IV
.F

:
C

o
n
tr

o
ll
in

g
fo

r
N

o
is

e
in

L
iq

u
id

it
y

P
re

m
iu

m
E

st
im

a
te

s

5
Y

ea
r

Z
er

o
-C

o
u

p
o
n

N
om

in
al

an
d

In
fl

a
ti

o
n

-l
in

ke
d

Y
ie

ld
V

ar
ia

n
ce

D
ec

om
p

os
it

io
n

s
C

on
tr

ol
li

n
g

fo
r

th
e

L
iq

u
id

it
y

P
re

m
iu

m
E

st
im

at
es

U
n

ce
r-

ta
in

ty
.

L
iq

u
id

it
y

p
ro

x
ie

s
co

effi
ci

en
ts

a
re

sa
m

p
le

d
fr

om
th

e
d

is
tr

ib
u

ti
on

gi
ve

n
b
y

th
e

O
L

S
es

ti
m

at
io

n
p

ro
ce

d
u

re
an

d
u

se
d

re
co

m
p

u
te

th
e

li
q
u

id
it

y
p

re
m

iu
m

.
T

h
e

n
ew

li
q
u

id
it

y
p

re
m

iu
m

es
ti

m
at

es
ar

e
u

se
d

to
re

co
m

p
u

te
th

e
va

ri
an

ce
d

ec
om

p
os

it
io

n
s.

95
%

b
o
ot

st
ra

p
co

n
fi
d

en
ce

in
te

rv
al

s
in

sq
u

a
re

b
ra

ck
et

s
ar

e
co

m
p

u
te

d
b
y

re
p

ea
ti

n
g

th
e

p
ro

ce
d

u
re

10
,0

00
ti

m
es

.
D

at
a

is
m

on
th

ly
20

04
M

11
-2

01
9M

12
.

S
u

b
sa

m
p

le
1

is
20

04
M

11
-2

01
2M

5.
S

u
b

sa
m

p
le

2
is

2
01

2
M

6
-2

01
9
M

1
2.

ir
p

st
a
n

d
s

fo
r

th
e

in
fl

at
io

n
ri

sk
p

re
m

iu
m

an
d
lp

fo
r

th
e

li
q
u

id
it

y
p
re

m
iu

m
.

T
h

er
e

ar
e

n
o

co
n

fi
d

en
ce

in
te

rv
al

s
fo

r
th

e
ex

p
ec

te
d

in
fl

at
io

n
co

m
p

o
n

en
t,

b
ec

au
se

it
d

o
es

n
ot

d
ep

en
d

on
th

e
li
q
u

id
it

y
p

re
m

iu
m

es
ti

m
at

es
.

P
a
n
e
l

A
:

N
o
m

in
a
l

y
ie

ld
v
a
ri

a
n
c
e

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e

U
K

U
S

F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
C

o
v
(
r
e
a
l
y
ie

ld
,n

o
m

in
a
l
y
ie

ld
)

V
a
r
(
n
o
m

in
a
l
y
ie

ld
)

7
7
.2

2
%

8
4
.8

0
%

7
4
.9

2
%

1
1
2
.6

7
%

1
1
6
.7

3
%

1
3
4
.5

8
%

7
5
.2

7
%

7
7
.6

8
%

9
9
.3

6
%

[6
8
.1

9
%

,
8
6
.5

1
%

]
[7

5
.7

9
%

,
9
3
.6

7
%

]
[6

1
.3

1
%

,
8
8
.8

8
%

]
[1

0
6
.4

1
%

,
1
1
8
.9

9
%

]
[9

8
.5

5
%

,
1
3
4
.6

5
%

]
[1

1
7
.8

8
%

,
1
5
1
.2

4
%

]
[6

6
.8

7
%

,
8
3
.4

9
%

]
[6

8
.8

5
%

,
8
6
.7

6
%

]
[9

1
.3

8
%

,
1
0
7
.4

4
%

]
C

o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
,n

o
m

in
a
l
y
ie

ld
)

V
a
r
(
n
o
m

in
a
l
y
ie

ld
)

6
.2

9
%

5
.6

4
%

1
4
.4

4
%

-1
9
.6

5
%

-2
3
.2

1
%

-2
.9

2
%

1
0
.3

4
%

9
.1

9
%

0
.8

0
%

-
-

-
-

-
-

-
-

-
C

o
v
(
i
r
p
,n

o
m

in
a
l
y
ie

ld
)

V
a
r
(
n
o
m

in
a
l
y
ie

ld
)

1
6
.4

9
%

9
.5

6
%

1
0
.6

4
%

6
.9

8
%

6
.4

8
%

-3
1
.6

6
%

1
4
.3

9
%

1
3
.1

3
%

-0
.1

7
%

[7
.2

0
%

,
2
5
.5

1
%

]
[0

.6
9
%

,
1
8
.5

7
%

]
[-

3
.3

2
%

,
2
4
.2

5
%

]
[0

.6
7
%

,
1
3
.2

4
%

]
[-

1
1
.4

4
%

,
2
4
.6

6
%

]
[-

4
8
.3

1
%

,
-1

4
.9

6
%

]
[6

.1
7
%

,
2
2
.7

9
%

]
[4

.0
5
%

,
2
1
.9

6
%

]
[-

8
.2

5
%

,
7
.8

2
%

]
P

a
n
e
l

B
:

In
fl

a
ti

o
n
-l

in
k
e
d

y
ie

ld
v
a
ri

a
n
c
e

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e

U
K

U
S

F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
C

o
v
(
r
e
a
l
y
ie

ld
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
)

V
a
r
(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
)

1
0
7
.3

0
%

1
0
4
.0

8
%

1
0
5
.7

7
%

1
0
5
.5

9
%

1
2
1
.9

4
%

1
0
9
.6

3
%

8
1
.7

4
%

8
5
.4

5
%

1
0
2
.3

1
%

[9
4
.8

5
%

,
1
2
0
.0

2
%

]
[9

8
.0

0
%

,
1
1
0
.2

9
%

]
[9

2
.4

9
%

,
1
1
9
.2

0
%

]
[1

0
2
.3

4
%

,
1
0
8
.8

4
%

]
[1

0
9
.4

7
%

,
1
3
4
.2

1
%

]
[1

0
1
.5

4
%

,
1
1
7
.8

9
%

]
[6

6
.0

2
%

,
9
7
.1

9
%

]
[6

8
.8

3
%

,
1
0
1
.4

8
%

]
[9

3
.7

8
%

,
1
1
0
.9

4
%

]
C

o
v
(
lp

,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
)

V
a
r
(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
)

-7
.3

0
%

-4
.0

8
%

-5
.7

7
%

-5
.5

9
%

-2
1
.9

4
%

-9
.6

3
%

1
8
.2

6
%

1
4
.5

5
%

-2
.3

1
%

[-
2
0
.0

2
%

,
5
.1

5
%

]
[-

1
0
.2

9
%

,
2
.0

0
%

]
[-

1
9
.2

0
%

,
7
.5

1
%

]
[-

8
.8

4
%

,
-2

.3
4
%

]
[-

3
4
.2

1
%

,
-9

.4
7
%

]
[-

1
7
.8

9
%

,
-1

.5
4
%

]
[2

.8
1
%

,
3
3
.9

8
%

]
[-

1
.4

8
%

,
3
1
.1

7
%

]
[-

1
0
.9

4
%

,
6
.2

2
%

]

22



5
Y

ea
r

Z
er

o
-C

o
u

p
o
n

N
o
m

in
a
l

an
d

In
fl

at
io

n
-l

in
k
ed

Y
ie

ld
C

or
re

la
ti

on
D

ec
om

p
os

it
io

n
s

C
on

tr
ol

li
n

g
fo

r
th

e
L

iq
u

id
it

y
P

re
m

iu
m

E
st

im
at

es
U

n
ce

rt
ai

n
ty

.
L

iq
u

id
it

y
p

ro
x
ie

s
co

effi
ci

en
ts

a
re

sa
m

p
le

d
fr

om
th

e
d

is
tr

ib
u

ti
on

gi
ve

n
b
y

th
e

O
L

S
re

gr
es

si
on

of
th

e
n

om
in

al
d

eb
t

p
re

m
iu

m
on

li
q
u

id
it

y
p

ro
x
ie

s
an

d
th

en
u

se
d

re
co

m
p

u
te

th
e

li
q
u

id
it

y
p

re
m

iu
m

.
T

h
e

n
ew

li
q
u

id
it

y
p

re
m

iu
m

es
ti

m
at

es
ar

e
u

se
d

to
re

co
m

p
u

te
th

e
co

rr
el

at
io

n
d
ec

om
p

os
it

io
n

s.
95

%
b

o
ot

st
ra

p
co

n
fi

d
en

ce
in

te
rv

al
s

in
sq

u
a
re

b
ra

ck
et

s
ar

e
co

m
p

u
te

d
b
y

re
p

ea
ti

n
g

th
e

p
ro

ce
d

u
re

10
,0

00
ti

m
es

.
D

at
a

is
m

on
th

ly
20

04
M

11
-2

01
9M

12
.

S
u

b
sa

m
p

le
1

is
20

0
4
M

11
-2

0
1
2M

5.
S

u
b

sa
m

p
le

2
is

20
12

M
6-

20
19

M
12

.

P
a
n
e
l

A
:

N
o
m

in
a
l

y
ie

ld
c
o
rr

e
la

ti
o
n

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e
-U

K
F
ra

n
c
e
-U

S
U

K
-U

S
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
P

a
n
e
l

A
1
:

C
o
u
n
tr

y
1

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.7

4
0
.7

8
0
.6

3
0
.5

3
0
.6

7
-0

.4
3

0
.9

4
1
.1

2
-0

.2
7

[0
.6

6
,

0
.8

2
]

[0
.6

6
,

0
.8

9
]

[0
.5

6
,

0
.6

9
]

[0
.4

8
,

0
.5

8
]

[0
.5

4
,

0
.8

0
]

[-
0
.5

4
,

-0
.3

3
]

[0
.8

6
,

1
.0

3
]

[0
.9

2
,

1
.3

1
]

[-
0
.3

4
,

-0
.1

9
]

C
o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.0

5
0
.0

3
0
.0

1
0
.0

3
0
.0

2
-0

.0
3

-0
.1

9
-0

.2
4

-0
.0

3

-
-

-
-

-
-

-
-

-
C

o
v
(
in

fl
a
t
io

n
r
is
k

p
r
e
m

iu
m

1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.1

4
0
.0

8
-0

.0
3

0
.1

1
0
.0

7
0
.0

7
0
.0

9
0
.0

6
0
.3

8

[0
.0

7
,

0
.2

2
]

[-
0
.0

4
,

0
.1

9
]

[-
0
.1

0
,

0
.0

3
]

[0
.0

6
,

0
.1

7
]

[-
0
.0

6
,

0
.2

1
]

[-
0
.0

3
,

0
.1

8
]

[0
.0

1
,

0
.1

8
]

[-
0
.1

4
,

0
.2

5
]

[0
.3

0
,

0
.4

6
]

P
a
n
e
l

A
2
:

C
o
u
n
tr

y
2

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

1
.0

3
0
.9

8
0
.8

9
0
.4

0
0
.5

8
-0

.7
3

0
.5

8
0
.7

3
-0

.0
5

[1
.0

0
,

1
.0

6
]

[0
.8

5
,

1
.1

2
]

[0
.7

7
,

1
.0

2
]

[0
.2

8
,

0
.5

2
]

[0
.4

6
,

0
.7

1
]

[-
0
.8

3
,

-0
.6

3
]

[0
.4

7
,

0
.6

8
]

[0
.6

2
,

0
.8

3
]

[-
0
.1

0
,

0
.0

0
]

C
o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

-0
.1

6
-0

.1
7

0
.2

3
0
.1

1
0
.0

9
0
.0

5
0
.1

1
0
.0

9
-0

.0
5

-
-

-
-

-
-

-
-

-
C

o
v
(
in

fl
a
t
io

n
r
is
k

p
r
e
m

iu
m

2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.0

6
0
.0

7
-0

.5
2

0
.1

6
0
.0

9
0
.3

0
0
.1

6
0
.1

1
0
.1

8

[0
.0

3
,

0
.0

9
]

[-
0
.0

6
,

0
.2

1
]

[-
0
.6

4
,

-0
.4

0
]

[0
.0

4
,

0
.2

8
]

[-
0
.0

4
,

0
.2

2
]

[0
.2

0
,

0
.4

0
]

[0
.0

5
,

0
.2

7
]

[0
.0

1
,

0
.2

2
]

[0
.1

3
,

0
.2

3
]

P
a
n
e
l

B
:

In
fl

a
ti

o
n
-l

in
k
e
d

y
ie

ld
c
o
rr

e
la

ti
o
n

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e
-U

K
F
ra

n
c
e
-U

S
U

K
-U

S
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
P

a
n
e
l

B
1
:

C
o
u
n
tr

y
1

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
1
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

1
.0

3
0
.9

7
0
.8

6
0
.7

2
0
.8

8
-0

.5
9

0
.8

3
1
.1

0
-0

.2
4

[0
.9

3
,

1
.1

4
]

[0
.8

9
,

1
.0

5
]

[0
.7

7
,

0
.9

5
]

[0
.6

7
,

0
.7

8
]

[0
.8

3
,

0
.9

4
]

[-
0
.7

6
,

-0
.4

2
]

[0
.8

0
,

0
.8

6
]

[1
.0

0
,

1
.1

9
]

[-
0
.3

1
,

-0
.1

7
]

C
o
v
(
li
q
u
id

it
y

p
r
e
m

iu
m

1
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

-0
.1

0
-0

.1
4

-0
.1

0
-0

.0
6

-0
.1

0
0
.0

9
-0

.0
6

-0
.1

7
-0

.0
1

[-
0
.2

0
,

0
.0

1
]

[-
0
.2

2
,

-0
.0

6
]

[-
0
.1

9
,

-0
.0

1
]

[-
0
.1

2
,

0
.0

0
]

[-
0
.1

5
,

-0
.0

4
]

[-
0
.0

8
,

0
.2

5
]

[-
0
.0

9
,

-0
.0

2
]

[-
0
.2

6
,

-0
.0

7
]

[-
0
.0

9
,

0
.0

6
]

P
a
n
e
l

B
2
:

C
o
u
n
tr

y
2

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
2
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

0
.9

6
0
.9

4
0
.8

3
0
.4

4
0
.6

2
-0

.5
5

0
.5

7
0
.8

2
-0

.2
7

[0
.9

4
,

0
.9

8
]

[0
.8

7
,

1
.0

1
]

[0
.7

4
,

0
.9

2
]

[0
.2

8
,

0
.5

9
]

[0
.4

2
,

0
.8

1
]

[-
0
.6

3
,

-0
.4

7
]

[0
.4

2
,

0
.7

2
]

[0
.6

6
,

0
.9

8
]

[-
0
.3

3
,

-0
.2

1
]

C
o
v
(
li
q
u
id

it
y

p
r
e
m

iu
m

2
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

-0
.0

2
-0

.1
2

-0
.0

7
0
.2

3
0
.1

7
0
.0

5
0
.2

1
0
.1

1
0
.0

2

[-
0
.0

4
,

0
.0

0
]

[-
0
.1

9
,

-0
.0

4
]

[-
0
.1

6
,

0
.0

1
]

[0
.0

7
,

0
.3

8
]

[-
0
.0

3
,

0
.3

7
]

[-
0
.0

3
,

0
.1

3
]

[0
.0

6
,

0
.3

6
]

[-
0
.0

5
,

0
.2

7
]

[-
0
.0

4
,

0
.0

8
]

23



O
n
li
n
e

A
p
p

e
n
d
ix

V
:

R
e
su

lt
s

fo
r

O
th

e
r

M
a
tu

ri
ti

e
s

2
a
n

d
10

Y
ea

r
Z

er
o
-C

o
u

p
o
n

Y
ie

ld
V

ar
ia

n
ce

D
ec

om
p

os
it

io
n

s.
D

at
a

is
m

on
th

ly
20

04
M

11
-2

01
9M

12
.

S
u

b
sa

m
p

le
1

is
20

04
M

11
-2

01
2M

5.
S

u
b

-
sa

m
p

le
2

is
20

1
2M

6-
20

1
9M

12
.

G
M

M
st

an
d
a
rd

er
ro

rs
,

co
m

p
u

te
d

u
si

n
g

12
N

ew
ey

-W
es

t
(1

98
7)

la
gs

,
ar

e
in

p
ar

en
th

es
es

.
F

or
th

e
U

S
,

S
P

F
on

ly
p

ro
v
id

es
1,

2,
3,

a
n

d
4

q
u

ar
te

rs
a
n

d
th

en
5

a
n

d
10

y
ea

r-
ah

ea
d

in
fl

at
io

n
ex

p
ec

ta
ti

on
s.

T
h
u

s,
w

e
u

se
th

e
A

ru
ob

a
(2

02
0)

2
ye

ar
ex

p
ec

ta
ti

on
s,

w
h

ic
h

ar
e

in
te

rp
o
la

te
d

fr
o
m

m
u

lt
ip

le
su

rv
ey

s.
O

u
r

re
su

lt
s

ar
e

ro
b

u
st

to
u

si
n

g
al

te
rn

at
iv

e
m

et
h

o
d

ol
og

ie
s,

su
ch

as
in

te
rp

ol
at

in
g

2
ye

ar
in

fl
at

io
n

ex
p

ec
ta

ti
on

s
fr

o
m

av
a
il

a
b

le
S

P
F

m
at

u
ri

ti
es

o
r

as
su

m
in

g
th

at
ex

p
ec

te
d

in
fl

at
io

n
fo

r
th

e
se

co
n

d
ye

ar
is

th
e

sa
m

e
as

4
q
u

ar
te

rs
or

5
ye

ar
s

ah
ea

d
ex

p
ec

te
d

in
fl

at
io

n
.

F
or

su
b

sa
m

p
le

2
*,

**
,

an
d

**
*

in
d

ic
a
te

if
st

at
is

ti
cs

ar
e

d
iff

er
en

t
fr

om
su

b
sa

m
p

le
1

at
th

e
10

%
,

5%
,

an
d

1%
si

gn
ifi

ca
n

ce
le

ve
l,

re
sp

ec
ti

v
el

y.

P
a
n
e
l

A
:

2
y
e
a
r

b
o
n
d
s

-
n
o
m

in
a
l

y
ie

ld
v
a
ri

a
n
c
e

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e

U
K

U
S

W
h
o
le

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
W

h
o
le

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
W

h
o
le

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
C

o
v
(
r
e
a
l
y
ie

ld
,n

o
m

in
a
l
y
ie

ld
)

V
a
r
(
n
o
m

in
a
l
y
ie

ld
)

7
3
.0

4
%

8
6
.8

3
%

9
0
.7

0
%

1
1
5
.8

7
%

1
2
1
.1

5
%

1
7
0
.8

0
%

6
6
.8

8
%

6
3
.0

8
%

8
8
.0

9
%

(4
.3

0
%

)
(7

.8
3
%

)
(1

4
.4

9
%

)
(5

.9
2
%

)
(1

6
.1

7
%

)
(4

2
.0

5
%

)
(6

.5
6
%

)
(1

2
.1

0
%

)
(9

.4
6
%

)
C

o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
,n

o
m

in
a
l
y
ie

ld
)

V
a
r
(
n
o
m

in
a
l
y
ie

ld
)

1
1
.8

6
%

1
2
.2

4
%

1
7
.0

1
%

-1
2
.9

8
%

-9
.0

8
%

-1
3
.0

7
%

7
.1

1
%

9
.2

2
%

2
.4

7
%

*
*

(2
.3

7
%

)
(3

.5
7
%

)
(1

1
.6

5
%

)
(2

.9
5
%

)
(7

.9
9
%

)
(1

7
.9

6
%

)
(1

.5
0
%

)
(2

.2
6
%

)
(0

.8
8
%

)
C

o
v
(
in

fl
a
t
io

n
r
is
k

p
r
e
m

iu
m

,n
o
m

in
a
l
y
ie

ld
)

V
a
r
(
n
o
m

in
a
l
y
ie

ld
)

1
5
.0

9
%

0
.9

3
%

-7
.7

0
%

-2
.8

9
%

-1
2
.0

7
%

-5
7
.7

4
%

*
2
6
.0

1
%

2
7
.7

0
%

9
.4

4
%

*

(2
.4

5
%

)
(4

.5
7
%

)
(1

0
.4

4
%

)
(4

.0
2
%

)
(1

1
.2

7
%

)
(2

5
.3

8
%

)
(5

.9
1
%

)
(1

0
.4

0
%

)
(9

.7
4
%

)
Y

ie
ld

st
a
n
d
a
rd

d
e
v
ia

ti
o
n

1
.6

1
%

1
.2

6
%

0
.3

5
%

1
.8

1
%

1
.8

6
%

0
.2

5
%

*
1
.5

0
%

1
.7

8
%

0
.8

0
%

*
(0

.1
3
%

)
(0

.1
0
%

)
(0

.1
4
%

)
(0

.1
4
%

)
(0

.1
3
%

)
(0

.0
8
%

)
(0

.0
8
%

)
(0

.0
5
%

)
(0

.2
5
%

)
P

a
n
e
l

B
:

2
y
e
a
r

b
o
n
d
s

-
in

fl
a
ti

o
n
-l

in
k
e
d

y
ie

ld
v
a
ri

a
n
c
e

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e

U
K

U
S

W
h
o
le

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
W

h
o
le

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
W

h
o
le

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
C

o
v
(
r
e
a
l
y
ie

ld
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
)

V
a
r
(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
)

1
0
5
.9

2
%

1
0
7
.5

7
%

1
0
9
.0

5
%

1
0
8
.2

5
%

1
1
5
.8

9
%

1
1
4
.1

3
%

8
4
.3

7
%

8
6
.1

3
%

9
8
.2

7
%

(2
.8

1
%

)
(6

.3
8
%

)
(2

.6
0
%

)
(3

.0
7
%

)
(3

.7
9
%

)
(5

.0
9
%

)
(6

.8
4
%

)
(8

.3
9
%

)
(1

.2
9
%

)
C

o
v
(
li
q
u
id

it
y

p
r
e
m

iu
m

,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
)

V
a
r
(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
)

-5
.9

2
%

-7
.5

7
%

-9
.0

5
%

-8
.2

5
%

-1
5
.8

9
%

-1
4
.1

3
%

1
5
.6

3
%

1
3
.8

7
%

1
.7

3
%

(2
.8

1
%

)
(6

.3
8
%

)
(2

.6
0
%

)
(3

.0
7
%

)
(3

.7
9
%

)
(5

.0
9
%

)
(6

.8
4
%

)
(8

.3
9
%

)
(1

.2
9
%

)
Y

ie
ld

st
a
n
d
a
rd

d
e
v
ia

ti
o
n

1
.1

5
%

1
.0

3
%

0
.4

7
%

2
.0

1
%

2
.0

4
%

0
.5

5
%

*
*

1
.3

5
%

1
.5

3
%

0
.7

8
%

*
*

(0
.1

2
%

)
(0

.0
8
%

)
(0

.1
2
%

)
(0

.1
4
%

)
(0

.2
5
%

)
(0

.1
9
%

)
(0

.0
9
%

)
(0

.0
7
%

)
(0

.2
0
%

)
P

a
n
e
l

C
:

1
0

y
e
a
r

b
o
n
d
s

-
n
o
m

in
a
l

y
ie

ld
v
a
ri

a
n
c
e

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e

U
K

U
S

W
h
o
le

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
W

h
o
le

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
W

h
o
le

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
C

o
v
(
r
e
a
l
y
ie

ld
,n

o
m

in
a
l
y
ie

ld
)

V
a
r
(
n
o
m

in
a
l
y
ie

ld
)

7
4
.1

4
%

7
6
.4

0
%

7
0
.9

0
%

1
0
5
.9

5
%

1
1
0
.9

5
%

1
1
0
.2

9
%

8
0
.6

6
%

9
0
.6

5
%

7
9
.2

9
%

(1
.5

2
%

)
(7

.4
0
%

)
(2

.3
7
%

)
(5

.0
2
%

)
(6

.1
9
%

)
(9

.8
9
%

)
(8

.7
5
%

)
(6

.0
9
%

)
(1

8
.0

2
%

)
C

o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
,n

o
m

in
a
l
y
ie

ld
)

V
a
r
(
n
o
m

in
a
l
y
ie

ld
)

3
.8

0
%

3
.8

1
%

6
.0

7
%

-1
7
.2

3
%

-4
2
.6

7
%

4
.8

9
%

*
8
.2

2
%

3
.4

7
%

-0
.1

0
%

(0
.7

6
%

)
(2

.7
7
%

)
(1

.5
8
%

)
(5

.1
6
%

)
(9

.7
6
%

)
(3

.5
7
%

)
(2

.6
0
%

)
(1

.1
1
%

)
(4

.4
8
%

)
C

o
v
(
in

fl
a
t
io

n
r
is
k

p
r
e
m

iu
m

,n
o
m

in
a
l
y
ie

ld
)

V
a
r
(
n
o
m

in
a
l
y
ie

ld
)

2
2
.0

7
%

1
9
.7

9
%

2
3
.0

3
%

1
1
.2

8
%

3
1
.7

1
%

-1
5
.1

8
%

*
*

1
1
.1

1
%

5
.8

8
%

2
0
.8

0
%

(1
.0

3
%

)
(8

.1
9
%

)
(1

.6
4
%

)
(7

.4
6
%

)
(8

.8
2
%

)
(8

.0
6
%

)
(6

.6
0
%

)
(5

.6
3
%

)
(1

3
.7

4
%

)
Y

ie
ld

st
a
n
d
a
rd

d
e
v
ia

ti
o
n

1
.4

5
%

0
.5

2
%

0
.7

6
%

1
.3

7
%

0
.7

9
%

0
.6

4
%

1
.0

5
%

0
.8

6
%

0
.4

4
%

(0
.1

2
%

)
(0

.0
8
%

)
(0

.1
9
%

)
(0

.1
7
%

)
(0

.1
9
%

)
(0

.1
0
%

)
(0

.0
8
%

)
(0

.2
2
%

)
(0

.1
1
%

)
P

a
n
e
l

D
:

1
0

y
e
a
r

b
o
n
d
s

-
in

fl
a
ti

o
n
-l

in
k
e
d

y
ie

ld
v
a
ri

a
n
c
e

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e

U
K

U
S

W
h
o
le

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
W

h
o
le

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
W

h
o
le

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
C

o
v
(
r
e
a
l
y
ie

ld
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
)

V
a
r
(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
)

9
8
.7

8
%

8
9
.3

3
%

1
0
1
.7

3
%

1
0
2
.8

5
%

1
1
8
.2

1
%

9
9
.7

5
%

*
9
8
.5

7
%

9
8
.6

6
%

1
0
2
.1

1
%

(2
.6

0
%

)
(1

3
.7

1
%

)
(3

.7
5
%

)
(3

.8
6
%

)
(7

.2
4
%

)
(1

.8
4
%

)
(3

.6
9
%

)
(7

.9
1
%

)
(3

.0
0
%

)
C

o
v
(
li
q
u
id

it
y

p
r
e
m

iu
m

,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
)

V
a
r
(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
)

1
.2

2
%

1
0
.6

7
%

-1
.7

3
%

-2
.8

5
%

-1
8
.2

1
%

0
.2

5
%

*
1
.4

3
%

1
.3

4
%

-2
.1

1
%

(2
.6

0
%

)
(1

3
.7

1
%

)
(3

.7
5
%

)
(3

.8
6
%

)
(7

.2
4
%

)
(1

.8
4
%

)
(3

.6
9
%

)
(7

.9
1
%

)
(3

.0
0
%

)
Y

ie
ld

st
a
n
d
a
rd

d
e
v
ia

ti
o
n

1
.0

8
%

0
.4

3
%

0
.5

4
%

1
.4

2
%

0
.7

5
%

0
.7

3
%

0
.8

9
%

0
.8

1
%

0
.4

5
%

(0
.1

1
%

)
(0

.0
8
%

)
(0

.1
5
%

)
(0

.1
8
%

)
(0

.2
0
%

)
(0

.1
7
%

)
(0

.1
1
%

)
(0

.1
9
%

)
(0

.1
4
%

)

24



2
Y

ea
r

Z
er

o
-C

o
u

p
on

Y
ie

ld
C

o
rr

el
at

io
n

D
ec

om
p

os
it

io
n

s.
D

at
a

is
m

on
th

ly
20

04
M

11
-2

01
9M

12
.

S
u

b
sa

m
p

le
1

is
20

04
M

11
-2

01
2M

5.
S

u
b

sa
m

p
le

2
is

2
01

2
M

6
-2

01
9
M

1
2.

G
M

M
st

an
d

ar
d

er
ro

rs
,

co
m

p
u

te
d

u
si

n
g

12
N

ew
ey

-W
es

t
(1

98
7)

la
gs

,
ar

e
in

p
ar

en
th

es
es

.
F

or
th

e
U

S
,

S
P

F
on

ly
p

ro
v
id

es
1,

2,
3,

a
n

d
4

q
u

ar
te

rs
a
n

d
th

en
5

a
n

d
1
0

y
ea

r-
ah

ea
d

in
fl

at
io

n
ex

p
ec

ta
ti

on
s.

T
h
u

s,
w

e
u

se
th

e
A

ru
ob

a
(2

02
0)

2
ye

ar
ex

p
ec

ta
ti

on
s,

w
h

ic
h

ar
e

in
te

rp
ol

at
ed

fr
o
m

m
u

lt
ip

le
su

rv
ey

s.
O

u
r

re
su

lt
s

ar
e

ro
b

u
st

to
u

si
n

g
al

te
rn

at
iv

e
m

et
h

o
d

ol
og

ie
s,

su
ch

as
in

te
rp

ol
at

in
g

2
ye

ar
in

fl
at

io
n

ex
p

ec
ta

ti
on

s
fr

om
av

ai
la

b
le

S
P

F
m

a
tu

ri
ti

es
o
r

as
su

m
in

g
th

a
t

ex
p

ec
te

d
in

fl
at

io
n

fo
r

th
e

se
co

n
d

ye
ar

is
th

e
sa

m
e

as
4

q
u
ar

te
rs

or
5

ye
ar

s
ah

ea
d

ex
p

ec
te

d
in

fl
at

io
n

.
F

or
su

b
sa

m
p

le
2

*
,

**
,

an
d

**
*

in
d

ic
at

e
if

st
at

is
ti

cs
ar

e
d

iff
er

en
t

fr
om

su
b

sa
m

p
le

1
at

th
e

10
%

,
5%

,
an

d
1%

si
gn

ifi
ca

n
ce

le
ve

l,
re

sp
ec

ti
ve

ly
.

P
a
n
e
l

A
:

N
o
m

in
a
l

y
ie

ld
c
o
rr

e
la

ti
o
n

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e
-U

K
F
ra

n
c
e
-U

S
U

K
-U

S
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
P

a
n
e
l

A
1
:

C
o
u
n
tr

y
1

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.7

0
0
.8

0
0
.3

6
0
.4

8
0
.7

0
-0

.9
7
*
*
*

0
.9

7
1
.1

5
-0

.5
9
*
*
*

(0
.0

3
)

(0
.0

8
)

(0
.3

5
)

(0
.1

2
)

(0
.1

2
)

(0
.2

5
)

(0
.1

1
)

(0
.1

4
)

(0
.3

9
)

C
o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.1

0
0
.1

0
-0

.0
3

0
.0

8
0
.0

8
0
.1

0
-0

.0
9

-0
.1

0
0
.3

4
*
*

(0
.0

2
)

(0
.0

4
)

(0
.1

5
)

(0
.0

2
)

(0
.0

3
)

(0
.1

6
)

(0
.0

3
)

(0
.0

8
)

(0
.1

6
)

C
o
v
(
in

fl
a
t
io

n
r
is
k

p
r
e
m

iu
m

1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.1

3
0
.0

2
-0

.1
9

0
.0

9
0
.0

1
0
.1

6
-0

.0
3

-0
.1

2
0
.5

6
*
*

(0
.0

3
)

(0
.0

5
)

(0
.1

1
)

(0
.0

4
)

(0
.0

5
)

(0
.1

5
)

(0
.0

6
)

(0
.1

1
)

(0
.2

0
)

P
a
n
e
l

A
2
:

C
o
u
n
tr

y
2

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

1
.0

6
1
.0

8
0
.9

8
0
.4

1
0
.5

1
-0

.7
2
*
*
*

0
.5

4
0
.5

8
0
.3

3

(0
.0

5
)

(0
.1

1
)

(0
.4

1
)

(0
.1

2
)

(0
.1

4
)

(0
.1

4
)

(0
.0

8
)

(0
.1

2
)

(0
.2

3
)

C
o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

-0
.1

2
-0

.0
6

-0
.0

7
0
.0

4
0
.0

9
-0

.0
4
*

0
.0

6
0
.0

9
-0

.0
4
*

(0
.0

3
)

(0
.0

5
)

(0
.1

9
)

(0
.0

1
)

(0
.0

2
)

(0
.0

3
)

(0
.0

1
)

(0
.0

2
)

(0
.0

3
)

C
o
v
(
in

fl
a
t
io

n
r
is
k

p
r
e
m

iu
m

2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.0

0
-0

.1
0

-0
.7

7
*
*
*

0
.2

0
0
.1

9
0
.0

5
0
.2

4
0
.2

5
0
.0

2
*
*

(0
.0

3
)

(0
.1

0
)

(0
.1

7
)

(0
.0

5
)

(0
.0

4
)

(0
.0

8
)

(0
.0

4
)

(0
.0

7
)

(0
.0

7
)

P
a
n
e
l

A
3
:

T
o
ta

l
c
o
rr

e
la

ti
o
n

0
.9

3
0
.9

3
0
.1

3
*
*

0
.6

5
0
.7

9
-0

.7
1
*
*
*

0
.8

5
0
.9

3
0
.3

2
*
*

(0
.0

9
)

(0
.1

0
)

(0
.2

3
)

(0
.1

4
)

(0
.1

2
)

(0
.2

2
)

(0
.0

7
)

(0
.0

9
)

(0
.1

8
)

P
a
n
e
l

B
:

In
fl

a
ti

o
n
-l

in
k
e
d

y
ie

ld
c
o
rr

e
la

ti
o
n

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e
-U

K
F
ra

n
c
e
-U

S
U

K
-U

S
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
P

a
n
e
l

B
1
:

C
o
u
n
tr

y
1

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
1
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

0
.9

7
0
.9

4
0
.7

1
0
.6

7
0
.8

0
-0

.5
3
*
*
*

0
.8

0
0
.9

0
-0

.0
9
*
*
*

(0
.0

5
)

(0
.0

8
)

(0
.1

3
)

(0
.1

5
)

(0
.1

8
)

(0
.1

6
)

(0
.1

1
)

(0
.1

4
)

(0
.1

7
)

C
o
v
(
li
q
u
id

it
y

p
r
e
m

iu
m

1
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

-0
.0

6
-0

.0
8

-0
.0

5
-0

.0
1

-0
.0

2
0
.0

9
-0

.0
3

-0
.0

7
0
.0

5

(0
.0

4
)

(0
.0

6
)

(0
.0

3
)

(0
.0

5
)

(0
.1

0
)

(0
.0

3
)

(0
.0

5
)

(0
.0

7
)

(0
.0

6
)

P
a
n
e
l

B
2
:

C
o
u
n
tr

y
2

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
2
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

0
.9

6
0
.9

7
0
.7

9
0
.5

1
0
.6

9
-0

.4
2
*
*
*

0
.6

3
0
.7

7
-0

.0
1
*
*
*

(0
.0

5
)

(0
.0

6
)

(0
.1

5
)

(0
.1

5
)

(0
.1

5
)

(0
.1

7
)

(0
.1

2
)

(0
.1

1
)

(0
.1

3
)

C
o
v
(
li
q
u
id

it
y

p
r
e
m

iu
m

2
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

-0
.0

5
-0

.1
1

-0
.1

3
0
.1

5
0
.0

9
-0

.0
2

0
.1

3
0
.0

6
-0

.0
2

(0
.0

4
)

(0
.0

4
)

(0
.0

6
)

(0
.0

6
)

(0
.0

8
)

(0
.0

4
)

(0
.0

6
)

(0
.0

6
)

(0
.0

2
)

P
a
n
e
l

B
3
:

T
o
ta

l
c
o
rr

e
la

ti
o
n

0
.9

1
0
.8

6
0
.6

5
0
.6

6
0
.7

8
-0

.4
3
*
*
*

0
.7

7
0
.8

3
-0

.0
4
*
*
*

(0
.1

1
)

(0
.1

3
)

(0
.1

0
)

(0
.1

4
)

(0
.0

7
)

(0
.1

3
)

(0
.1

0
)

(0
.1

2
)

(0
.1

1
)

25



1
0

Y
ea

r
Z

er
o-

C
ou

p
on

Y
ie

ld
C

o
rr

el
at

io
n

D
ec

om
p

os
it

io
n

s.
D

at
a

is
m

on
th

ly
20

04
M

11
-2

01
9M

12
.

S
u

b
sa

m
p

le
1

is
20

04
M

11
-2

01
2M

5.
S

u
b

sa
m

p
le

2
is

2
01

2
M

6
-2

01
9
M

1
2.

G
M

M
st

a
n

d
ar

d
er

ro
rs

,
co

m
p

u
te

d
u

si
n

g
12

N
ew

ey
-W

es
t

(1
98

7)
la

gs
,

ar
e

in
p

ar
en

th
es

es
.

F
or

su
b

sa
m

p
le

2
*,

**
,

an
d

**
*

in
d

ic
at

e
if

st
at

is
ti

cs
ar

e
d

iff
er

en
t

fr
om

su
b

sa
m

p
le

1
at

th
e

10
%

,
5%

,
an

d
1%

si
gn

ifi
ca

n
ce

le
ve

l,
re

sp
ec

ti
ve

ly
.

P
a
n
e
l

A
:

N
o
m

in
a
l

y
ie

ld
c
o
rr

e
la

ti
o
n

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e
-U

K
F
ra

n
c
e
-U

S
U

K
-U

S
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
P

a
n
e
l

A
1
:

C
o
u
n
tr

y
1

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.7

1
0
.6

3
0
.6

2
0
.6

0
0
.5

4
0
.1

3
*

0
.9

6
1
.0

9
0
.3

4
*
*

(0
.0

3
)

(0
.0

5
)

(0
.0

5
)

(0
.0

7
)

(0
.0

6
)

(0
.1

4
)

(0
.0

5
)

(0
.0

7
)

(0
.1

8
)

C
o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.0

3
0
.0

2
0
.0

3
0
.0

3
0
.0

1
0
.0

2
-0

.2
1

-0
.4

6
-0

.0
3
*
*

(0
.0

2
)

(0
.0

3
)

(0
.0

2
)

(0
.0

1
)

(0
.0

2
)

(0
.0

3
)

(0
.0

7
)

(0
.0

8
)

(0
.1

3
)

C
o
v
(
in

fl
a
t
io

n
r
is
k

p
r
e
m

iu
m

1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.2

1
0
.1

7
0
.1

7
0
.1

9
0
.1

7
0
.1

0
0
.1

5
0
.3

0
0
.1

5

(0
.0

2
)

(0
.0

5
)

(0
.0

4
)

(0
.0

3
)

(0
.0

9
)

(0
.0

8
)

(0
.0

9
)

(0
.1

1
)

(0
.1

3
)

P
a
n
e
l

A
2
:

C
o
u
n
tr

y
2

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.9

9
0
.8

0
0
.9

1
0
.5

7
0
.7

0
-0

.3
8
*
*

0
.6

9
0
.8

7
0
.0

1
*
*

(0
.0

8
)

(0
.0

8
)

(0
.2

0
)

(0
.1

2
)

(0
.1

1
)

(0
.2

0
)

(0
.0

8
)

(0
.1

0
)

(0
.1

6
)

C
o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

-0
.1

2
-0

.3
0

0
.2

2
*
*

0
.1

0
0
.0

3
0
.1

1
0
.0

9
0
.0

3
0
.0

4

(0
.0

5
)

(0
.1

0
)

(0
.1

0
)

(0
.0

1
)

(0
.0

3
)

(0
.0

4
)

(0
.0

2
)

(0
.0

1
)

(0
.0

2
)

C
o
v
(
in

fl
a
t
io

n
r
is
k

p
r
e
m

iu
m

2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.0

8
0
.3

3
-0

.3
1
*
*

0
.1

4
0
.0

0
0
.5

1
*
*

0
.1

3
0
.0

4
0
.4

2
*
*
*

(0
.0

7
)

(0
.0

9
)

(0
.0

7
)

(0
.0

6
)

(0
.0

2
)

(0
.0

9
)

(0
.0

6
)

(0
.0

4
)

(0
.0

6
)

P
a
n
e
l

A
3
:

T
o
ta

l
c
o
rr

e
la

ti
o
n

0
.9

5
0
.8

2
0
.8

1
0
.8

1
0
.7

2
0
.2

4
*

0
.9

1
0
.9

3
0
.4

6
*
*

(0
.0

6
)

(0
.1

4
)

(0
.0

8
)

(0
.1

6
)

(0
.1

0
)

(0
.1

8
)

(0
.0

9
)

(0
.0

8
)

(0
.1

6
)

P
a
n
e
l

B
:

In
fl

a
ti

o
n
-l

in
k
e
d

y
ie

ld
c
o
rr

e
la

ti
o
n

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e
-U

K
F
ra

n
c
e
-U

S
U

K
-U

S
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
P

a
n
e
l

B
1
:

C
o
u
n
tr

y
1

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
1
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

0
.9

4
0
.6

8
0
.8

8
0
.6

9
0
.6

7
-0

.3
2
*
*

0
.8

2
1
.0

3
-0

.0
7
*
*

(0
.0

3
)

(0
.0

9
)

(0
.1

1
)

(0
.1

4
)

(0
.1

2
)

(0
.1

3
)

(0
.0

7
)

(0
.1

8
)

(0
.1

6
)

C
o
v
(
li
q
u
id

it
y

p
r
e
m

iu
m

1
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

0
.0

0
-0

.0
1

-0
.0

3
0
.0

2
0
.0

6
0
.0

4
-0

.0
4

-0
.1

0
-0

.0
9

(0
.0

2
)

(0
.0

8
)

(0
.0

4
)

(0
.0

3
)

(0
.1

4
)

(0
.0

1
)

(0
.0

5
)

(0
.1

4
)

(0
.0

3
)

P
a
n
e
l

B
2
:

C
o
u
n
tr

y
2

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
2
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

0
.9

4
0
.6

6
0
.8

3
0
.6

8
0
.7

1
-0

.3
2
*
*

0
.7

7
0
.9

6
-0

.2
0
*
*

(0
.0

5
)

(0
.1

7
)

(0
.0

5
)

(0
.1

5
)

(0
.1

0
)

(0
.1

5
)

(0
.0

9
)

(0
.0

8
)

(0
.1

9
)

C
o
v
(
li
q
u
id

it
y

p
r
e
m

iu
m

2
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

0
.0

0
0
.0

0
0
.0

2
0
.0

2
0
.0

2
0
.0

4
0
.0

1
-0

.0
3

0
.0

5

(0
.0

4
)

(0
.1

3
)

(0
.0

3
)

(0
.0

3
)

(0
.0

6
)

(0
.0

4
)

(0
.0

3
)

(0
.0

4
)

(0
.0

4
)

P
a
n
e
l

B
3
:

T
o
ta

l
c
o
rr

e
la

ti
o
n

0
.9

4
0
.6

7
0
.8

4
0
.7

1
0
.7

3
-0

.2
8
*
*
*

0
.7

8
0
.9

3
-0

.1
6
*
*
*

(0
.0

7
)

(0
.1

8
)

(0
.1

2
)

(0
.2

1
)

(0
.1

5
)

(0
.1

3
)

(0
.1

8
)

(0
.0

4
)

(0
.1

3
)

26



M
o
d

el
-i

m
p

li
ed

10
Y

ea
r

Z
er

o
-C

o
u

p
o
n

Y
ie

ld
C

or
re

la
ti

on
D

ec
om

p
os

it
io

n
s.

D
at

a
is

m
on

th
ly

20
04

M
11

-2
01

9M
12

.
S

u
b

sa
m

p
le

1
is

20
04

M
11

-2
01

2M
5.

S
u

b
sa

m
p

le
2

is
2
0
12

M
6
-2

0
19

M
1
2
.

G
M

M
st

a
n

d
ar

d
er

ro
rs

,
co

m
p

u
te

d
u

si
n

g
12

N
ew

ey
-W

es
t

(1
98

7)
la

gs
,

ar
e

in
p

ar
en

th
es

es
.

F
or

su
b

sa
m

p
le

2
*,

**
,

a
n

d
*
**

in
d

ic
a
te

if
st

a
ti

st
ic

s
ar

e
d

iff
er

en
t

fr
om

su
b

sa
m

p
le

1
at

th
e

10
%

,
5%

,
an

d
1%

si
gn

ifi
ca

n
ce

le
ve

l,
re

sp
ec

ti
ve

ly
.

P
a
n
e
l

A
:

N
o
m

in
a
l

y
ie

ld
c
o
rr

e
la

ti
o
n

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e
-U

K
F
ra

n
c
e
-U

S
U

K
-U

S
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
P

a
n
e
l

A
1
:

C
o
u
n
tr

y
1

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.6

9
0
.6

3
0
.5

7
0
.6

1
0
.6

1
0
.1

9
*

0
.9

7
0
.9

7
0
.3

2
*

(0
.0

3
)

(0
.0

9
)

(0
.0

6
)

(0
.0

5
)

(0
.1

0
)

(0
.1

7
)

(0
.0

5
)

(0
.0

6
)

(0
.2

9
)

C
o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.0

3
0
.1

2
-0

.0
7
*
*
*

0
.0

4
0
.1

2
-0

.0
2
*
*
*

-0
.0

6
-0

.2
1

0
.0

3
*
*

(0
.0

1
)

(0
.0

2
)

(0
.0

1
)

(0
.0

1
)

(0
.0

3
)

(0
.0

3
)

(0
.0

3
)

(0
.0

6
)

(0
.0

4
)

C
o
v
(
in

fl
a
t
io

n
r
is
k

p
r
e
m

iu
m

1
,n

o
m

in
a
l
y
ie

ld
2
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

0
.2

1
0
.0

0
0
.3

1
*
*
*

0
.1

6
-0

.0
4

0
.1

2
0
.0

1
0
.1

8
0
.1

7

(0
.0

3
)

(0
.0

7
)

(0
.0

3
)

(0
.0

4
)

(0
.0

7
)

(0
.0

8
)

(0
.0

6
)

(0
.0

6
)

(0
.1

6
)

P
a
n
e
l

A
2
:

C
o
u
n
tr

y
2

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

1
.0

2
0
.6

4
1
.0

2
0
.4

2
0
.4

7
-0

.3
7
*
*

0
.5

6
0
.7

6
0
.0

2
*
*
*

(0
.0

6
)

(0
.1

2
)

(0
.1

4
)

(0
.0

8
)

(0
.1

4
)

(0
.1

8
)

(0
.0

7
)

(0
.0

9
)

(0
.1

4
)

C
o
v
(
e
x
p
e
c
t
e
d

in
fl
a
t
io

n
2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

-0
.0

2
-0

.2
2

0
.1

4
*
*
*

-0
.0

8
-0

.0
1

-0
.2

2
*
*
*

-0
.0

6
0
.0

2
-0

.1
8
*
*
*

(0
.0

4
)

(0
.0

7
)

(0
.0

3
)

(0
.0

2
)

(0
.0

2
)

(0
.0

3
)

(0
.0

2
)

(0
.0

2
)

(0
.0

3
)

C
o
v
(
in

fl
a
t
io

n
r
is
k

p
r
e
m

iu
m

2
,n

o
m

in
a
l
y
ie

ld
1
)

S
D

(
n
o
m

in
a
l
y
ie

ld
1
)
S
D

(
n
o
m

in
a
l
y
ie

ld
2
)

-0
.0

7
0
.3

3
-0

.3
4
*
*

0
.4

7
0
.2

2
0
.8

7
*
*
*

0
.4

2
0
.1

6
0
.6

8
*
*

(0
.0

7
)

(0
.1

4
)

(0
.1

5
)

(0
.0

7
)

(0
.0

9
)

(0
.1

1
)

(0
.0

8
)

(0
.0

7
)

(0
.1

2
)

P
a
n
e
l

A
3
:

T
o
ta

l
c
o
rr

e
la

ti
o
n

0
.9

3
0
.7

5
0
.8

2
0
.8

1
0
.6

9
0
.2

9
*

0
.9

2
0
.9

4
0
.5

2
*
*

(0
.0

7
)

(0
.1

4
)

(0
.0

8
)

(0
.1

5
)

(0
.0

9
)

(0
.1

3
)

(0
.0

8
)

(0
.0

6
)

(0
.1

1
)

P
a
n
e
l

B
:

In
fl

a
ti

o
n
-l

in
k
e
d

y
ie

ld
c
o
rr

e
la

ti
o
n

d
e
c
o
m

p
o
si

ti
o
n

F
ra

n
c
e
-U

K
F
ra

n
c
e
-U

S
U

K
-U

S
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
P

a
n
e
l

B
1
:

C
o
u
n
tr

y
1

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
1
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

0
.9

5
0
.7

3
0
.8

6
0
.7

2
0
.7

8
-0

.2
7
*
*
*

0
.7

9
0
.9

9
-0

.1
8
*
*
*

(0
.0

2
)

(0
.1

2
)

(0
.0

7
)

(0
.1

0
)

(0
.1

0
)

(0
.1

6
)

(0
.0

8
)

(0
.0

9
)

(0
.1

6
)

C
o
v
(
li
q
u
id

it
y

p
r
e
m

iu
m

1
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

-0
.0

1
-0

.0
7

-0
.0

1
-0

.0
1

-0
.0

4
-0

.0
1

-0
.0

2
-0

.0
8

-0
.0

1

(0
.0

1
)

(0
.0

5
)

(0
.0

1
)

(0
.0

2
)

(0
.0

7
)

(0
.0

1
)

(0
.0

3
)

(0
.0

7
)

(0
.0

1
)

P
a
n
e
l

B
2
:

C
o
u
n
tr

y
2

p
e
rs

p
e
c
ti

v
e

C
o
v
(
r
e
a
l
y
ie

ld
2
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

0
.9

4
0
.6

8
0
.8

6
0
.5

0
0
.4

8
-0

.2
9
*
*

0
.5

9
0
.7

8
-0

.1
8
*
*
*

(0
.0

3
)

(0
.1

4
)

(0
.0

7
)

(0
.1

0
)

(0
.1

7
)

(0
.1

7
)

(0
.0

9
)

(0
.1

2
)

(0
.1

7
)

C
o
v
(
li
q
u
id

it
y

p
r
e
m

iu
m

2
,i
n
fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)

S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
1
)
S
D

(
in

fl
a
t
io

n
-l
in

k
e
d

y
ie

ld
2
)

0
.0

0
-0

.0
2

-0
.0

2
0
.2

1
0
.2

7
0
.0

1
*

0
.1

8
0
.1

4
-0

.0
1

(0
.0

2
)

(0
.0

7
)

(0
.0

2
)

(0
.0

7
)

(0
.1

5
)

(0
.0

3
)

(0
.0

7
)

(0
.1

0
)

(0
.0

3
)

P
a
n
e
l

B
3
:

T
o
ta

l
c
o
rr

e
la

ti
o
n

0
.9

4
0
.6

6
0
.8

5
0
.7

1
0
.7

4
-0

.2
8
*
*
*

0
.7

7
0
.9

1
-0

.1
9
*
*
*

(0
.0

7
)

(0
.1

7
)

(0
.1

1
)

(0
.2

1
)

(0
.1

4
)

(0
.1

2
)

(0
.1

8
)

(0
.0

5
)

(0
.1

1
)

27



Online Appendix VI: No-arbitrage Term Structure

Model Estimation

We start by regressing the 1 month nominal short rate on our pricing factors to

estimate δ0 and δ1 in (8). We then estimate µ̃ and Φ̃ in (8) using the seemingly

unrelated regression approach of Adrian, Crump, and Moench (2013). This fast

methodology not prone to local optima is based on the observation that one period

excess nominal and inflation-linked bond returns are linear in Φ̃. We use monthly excess

returns on 1-10 year nominal bonds (10 return time series in total) and 2-10 year

inflation-linked bonds (9 return time series in total) for the estimation of these

parameters. For the UK we use 4-10 year inflation-linked bonds (7 return time series in

total) in the estimation. Unfortunately, inflation-linked bond prices in (9) are quadratic

in π1 preventing the estimation via the seemingly unrelated regression approach. We

thus estimate π0 and π1 via minimizing the sum of squared deviations between

annualized observed and model-implied inflation-linked zero-coupon yields given the

values of δ0, δ1, µ̃, and Φ̃ as estimated above. We use 2-10 year zero-coupon

inflation-linked yields (9 time series in total) for France and the US and 4-10 year

zero-coupon inflation-linked yields (7 time series in total) for the UK.

We report µ̃ and Φ̃ instead of λ0 and λ1, because these are the primary output of

our estimation procedure and used directly in pricing equations (8) and (9). λ0 and λ1

can be obtained from (7).

It is not possible to estimate the “WFX model” of Chernov and Creal (2019)

through the seemingly unrelated regression approach of Adrian, Crump, and Moench

(2013) due to international no-arbitrage restrictions. We estimate the model by
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minimizing the squared errors between observed and model-implied annualized yields

using the same maturities as before.

Parameter Estimates: France. Standard errors are in parentheses. µX - and Φ-standard errors
are Newey and West (1987) ordinary least squares standard errors computed with 12 lags.
π-standards are maximum likelihood standard errors computed by inverting the information
matrix. µ̃- and Φ̃-standard errors are generalized least squares standard errors.

µX, nominal PC 1 0.0298 µ̃nominal PC 1 0.0126 δ0 0.00062 π0 -0.0019
(0.0195) (0.0102) (0.00001) (0.0010)

µX, nominal PC 2 0.1078 µ̃nominal PC 2 -0.0530 δ1, nominal PC 1 0.00119 π1, nominal PC 1 -0.0004
(0.0286) (0.0389) (0.00002) (0.0002)

µX, nominal PC 3 0.0948 µ̃nominal PC 3 -0.2319 δ1, nominal PC 2 0.00037 π1, nominal PC 2 0.0003
(0.0919) (0.1130) (0.00001) (0.0002)

µX, real PC 1 -0.1668 µ̃real PC 1 0.0349 δ1, nominal PC 3 0.00011 π1, nominal PC 3 -0.0002
(0.1512) (0.0205) (0.00001) (0.0001)

µX, real PC 2 0.2323 µ̃real PC 2 0.0113 δ1, real PC 1 0.00001 π1, real PC 1 0.0005
(0.1593) (0.0108) (0.00001) (0.0003)

µX, real PC 3 0.1814 µ̃real PC 3 0.0391 δ1, real PC 2 -0.00001 π1, real PC 2 0.0004
(0.1784) (0.0312) (0.00001) (0.0002)

µX, inflation 0.1895 µ̃inflation 0.1838 δ1, real PC 3 -0.00001 π1, real PC 3 0.0003
(0.0388) (0.0901) (0.00001) (0.0001)

µX, liquidity 0.1412 µ̃liquidity 0.0081 δ1, inflation 0.00001 π1, inflation 0.0200
(0.0239) (0.0195) (0.0001) (0.0053)

δ1, liquidity 0.00006 π1, liquidity 0.0019
(0.00003) (0.0010)

Φ
nominal PC 1 nominal PC 2 nominal PC 3 real PC 1 real PC 2 real PC 3 inflation liquidity

nominal PC 1 0.9905 0.0059 -0.0063 -0.0132 0.0031 0.0117 0.0419 -0.1576
(0.0075) (0.0088) (0.0077) (0.0056) (0.0100) (0.0079) (0.0369) (0.0631)

nominal PC 2 -0.0148 0.9558 -0.0076 -0.0130 -0.0145 0.0041 -0.0703 -0.3129
(0.0244) (0.0138) (0.0154) (0.0193) (0.0150) (0.0251) (0.1625) (0.1472)

nominal PC 3 0.0275 -0.0248 0.8702 -0.0619 0.0539 -0.0437 -0.1288 -0.2989
(0.0416) (0.0451) (0.0399) (0.0546) (0.0288) (0.0284) (0.2296) (0.2454)

real PC 1 0.0558 0.0662 0.0675 0.7766 -0.0369 0.0035 -0.3783 0.7380
(0.0403) (0.0386) (0.0470) (0.0553) (0.0482) (0.0584) (0.2369) (0.4737)

real PC 2 -0.0089 -0.0467 -0.0102 0.0138 0.6096 0.0281 -0.3495 -0.6432
(0.0468) (0.0664) (0.0614) (0.0765) (0.0615) (0.0864) (0.3746) (0.4633)

real PC 3 0.0160 -0.0459 0.0666 -0.0872 0.0141 0.4767 -0.5633 -0.3931
(0.0529) (0.0751) (0.0572) (0.0641) (0.0639) (0.1109) (0.4464) (0.4366)

inflation 0.0349 -0.0110 -0.0116 -0.0625 -0.0045 -0.0038 0.0119 -0.2346
(0.0146) (0.0125) (0.0098) (0.0157) (0.0131) (0.0119) (0.0859) (0.1108)

liquidity 0.0010 -0.0155 0.0025 -0.0083 0.0010 0.0004 -0.1076 0.5662
(0.0143) (0.0110) (0.0070) (0.0091) (0.0072) (0.0094) (0.0734) (0.0792)

Φ̃
nominal PC 1 nominal PC 2 nominal PC 3 real PC 1 real PC 2 real PC 3 inflation liquidity

nominal PC 1 1.0049 -0.0114 -0.0037 0.0001 0.0019 0.0015 -0.0144 0.0053
(0.0158) (0.0198) (0.0102) (0.0139) (0.0067) (0.0107) (0.0135) (0.0116)

nominal PC 2 0.0426 0.9994 -0.0276 0.0042 0.0164 0.0098 -0.1118 0.0536
(0.0265) (0.0131) (0.0264) (0.0153) (0.0168) (0.0252) (0.1610) (0.1030)

nominal PC 3 0.1271 0.0695 0.9681 0.0146 0.0804 0.0513 -0.6043 0.2786
(0.0419) (0.0340) (0.0249) (0.0140) (0.0381) (0.0191) (0.1593) (0.1017)

real PC 1 0.0584 -0.0809 0.1737 0.7034 -0.1291 -0.2142 -0.7825 0.2166
(0.0444) (0.0337) (0.0775) (0.0271) (0.0276) (0.0893) (0.2161) (0.2162)

real PC 2 0.0167 -0.0315 0.0511 -0.0620 0.9594 -0.0674 -0.2340 0.1035
(0.0188) (0.0328) (0.0379) (0.0334) (0.0207) (0.0418) (0.2151) (0.1070)

real PC 3 -0.0604 0.0172 -0.1084 0.1001 0.0006 1.0274 0.7275 -0.2486
(0.0416) (0.0178) (0.0596) (0.0716) (0.0177) (0.1138) (0.1160) (0.1511)

inflation 0.0379 -0.0257 0.0142 -0.0481 -0.0361 -0.0241 0.0036 -0.1821
(0.0174) (0.0165) (0.0149) (0.0179) (0.0218) (0.0129) (0.0115) (0.1088)

liquidity -0.0128 0.0122 -0.0349 0.0592 0.0190 0.0428 0.1780 0.9192
(0.0141) (0.0171) (0.0166) (0.0139) (0.0126) (0.0205) (0.1200) (0.0417)
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Parameter Estimates: UK. Standard errors are in parentheses. µX - and Φ-standard errors
are Newey and West (1987) ordinary least squares standard errors computed with 12 lags.
π-standards are maximum likelihood standard errors computed by inverting the information
matrix. µ̃- and Φ̃-standard errors are generalized least squares standard errors.

µX, nominal PC 1 0.0695 µ̃nominal PC 1 0.0072 δ0 0.00137 π0 0.0010
(0.0387) (0.0183) (0.00005) (0.0012)

µX, nominal PC 2 0.0747 µ̃nominal PC 2 -0.0428 δ1, nominal PC 1 0.00153 π1, nominal PC 1 -0.0001
(0.0392) (0.0265) (0.00001) (0.0001)

µX, nominal PC 3 -0.0155 µ̃nominal PC 3 -0.1431 δ1, nominal PC 2 0.00049 π1, nominal PC 2 0.0003
(0.0975) (0.0573) (0.00001) (0.0001)

µX, real PC 1 -0.4205 µ̃real PC 1 -0.0332 δ1, nominal PC 3 0.00015 π1, nominal PC 3 -0.0001
(0.3496) (0.1536) (0.00001) (0.0002)

µX, real PC 2 -0.1718 µ̃real PC 2 -0.0644 δ1, real PC 1 0.00002 π1, real PC 1 -0.0006
(0.1753) (0.0388) (0.00002) (0.0004)

µX, real PC 3 0.0945 µ̃real PC 3 0.1035 δ1, real PC 2 0.00003 π1, real PC 2 -0.0007
(0.1388) (0.0888) (0.00002) (0.0005)

µX, inflation 0.5716 µ̃inflation 0.4072 δ1, real PC 3 -0.00001 π1, real PC 3 -0.0003
(0.1065) (0.1665) (0.00001) (0.0002)

µX, liquidity 0.1037 µ̃liquidity 0.0377 δ1, inflation -0.00001 π1, inflation 0.0063
(0.0467) (0.0259) (0.00001) (0.0030)

δ1, liquidity 0.00001 π1, liquidity -0.0007
(0.00003) (0.0012)

Φ
nominal PC 1 nominal PC 2 nominal PC 3 real PC 1 real PC 2 real PC 3 inflation liquidity

nominal PC 1 0.9720 -0.0024 -0.0068 0.0010 -0.0137 0.0173 0.0225 -0.1701
(0.0112) (0.0098) (0.0099) (0.0052) (0.0082) (0.0115) (0.0208) (0.0748)

nominal PC 2 -0.0225 0.9632 -0.0308 -0.0389 -0.0475 -0.0283 -0.0121 -0.1275
(0.0139) (0.0168) (0.0194) (0.0149) (0.0127) (0.0187) (0.0449) (0.0692)

nominal PC 3 0.0429 0.0125 0.8785 -0.0782 -0.0856 0.0254 -0.1840 0.1034
(0.0491) (0.0406) (0.0457) (0.0387) (0.0345) (0.0530) (0.1010) (0.1633)

real PC 1 0.1272 0.0954 0.0903 0.7972 -0.0559 -0.0636 -0.1612 0.8750
(0.0957) (0.0779) (0.0649) (0.0538) (0.0452) (0.0727) (0.1057) (0.6281)

real PC 2 0.0821 0.1318 0.0166 -0.0488 0.8587 -0.0638 -0.2877 0.4897
(0.0561) (0.0507) (0.0362) (0.0347) (0.0339) (0.0526) (0.0806) (0.3250)

real PC 3 -0.0275 -0.0202 0.0404 0.1473 0.0498 0.7532 -0.0168 -0.1647
(0.0552) (0.0649) (0.0469) (0.0740) (0.0510) (0.0721) (0.1663) (0.2283)

inflation -0.0199 -0.0686 0.0127 -0.1766 -0.1061 -0.0150 -0.2710 -0.5138
(0.0264) (0.0390) (0.0319) (0.0268) (0.0233) (0.0301) (0.0533) (0.1761)

liquidity -0.0183 -0.0230 0.0123 -0.0135 0.0265 0.0081 0.0888 0.7617
(0.0098) (0.0134) (0.0141) (0.0139) (0.0155) (0.0124) (0.0377) (0.0702)

Φ̃
nominal PC 1 nominal PC 2 nominal PC 3 real PC 1 real PC 2 real PC 3 inflation liquidity

nominal PC 1 0.9933 -0.0110 -0.0059 -0.0024 -0.0032 0.0005 0.0027 -0.0006
(0.0150) (0.0161) (0.0079) (0.0063) (0.0103) (0.0098) (0.0160) (0.0183)

nominal PC 2 0.0021 1.0107 -0.0274 -0.0129 -0.0163 0.0011 0.0124 -0.0016
(0.0088) (0.0281) (0.0152) (0.0179) (0.0162) (0.0147) (0.0314) (0.0188)

nominal PC 3 -0.0110 0.1158 0.9631 -0.0741 -0.0928 0.0088 0.0786 -0.0190
(0.0151) (0.0444) (0.0238) (0.0309) (0.0319) (0.0119) (0.1000) (0.1620)

real PC 1 0.0813 0.0274 0.0750 0.9026 -0.2149 -0.1234 -0.5805 0.2753
(0.0468) (0.0354) (0.0506) (0.0695) (0.0532) (0.0645) (0.1502) (0.2162)

real PC 2 0.0635 0.0630 0.0668 -0.1178 0.7835 -0.1135 -0.4223 0.2763
(0.0412) (0.0327) (0.0419) (0.0443) (0.0278) (0.0673) (0.1111) (0.2106)

real PC 3 -0.0009 -0.0583 -0.0815 0.0128 0.0443 1.0089 0.2310 -0.2070
(0.0160) (0.0586) (0.0447) (0.0157) (0.0226) (0.0344) (0.1850) (0.1131)

inflation -0.0085 0.0094 -0.0478 -0.1305 -0.1546 -0.0630 -0.0415 -0.3742
(0.0111) (0.0223) (0.0353) (0.0111) (0.0218) (0.0339) (0.0446) (0.1111)

liquidity -0.0317 -0.0069 -0.0357 0.0189 0.0545 0.0359 0.2186 0.8316
(0.0120) (0.0137) (0.0262) (0.0165) (0.0339) (0.0226) (0.0516) (0.0213)
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Parameter Estimates: US. Standard errors are in parentheses. µX - and Φ-standard errors
are Newey and West (1987) ordinary least squares standard errors computed with 12 lags.
π-standards are maximum likelihood standard errors computed by inverting the information
matrix. µ̃- and Φ̃-standard errors are generalized least squares standard errors.

µX, nominal PC 1 -0.0014 µ̃nominal PC 1 0.0113 δ0 0.00127 π0 -0.0009
(0.0261) (0.0385) (0.00003) (0.0014)

µX, nominal PC 2 -0.0578 µ̃nominal PC 2 0.0477 δ1, nominal PC 1 0.00127 π1, nominal PC 1 0.0001
(0.0516) (0.0404) (0.00002) (0.0001)

µX, nominal PC 3 0.0174 µ̃nominal PC 3 -0.1265 δ1, nominal PC 2 -0.00035 π1, nominal PC 2 -0.0005
(0.0706) (0.1502) (0.00001) (0.0005)

µX, real PC 1 -0.0065 µ̃real PC 1 -0.0669 δ1, nominal PC 3 0.00017 π1, nominal PC 3 -0.0008
(0.0984) (0.0700) (0.00001) (0.0006)

µX, real PC 2 0.0111 µ̃real PC 2 0.0642 δ1, real PC 1 0.00002 π1, real PC 1 -0.0004
(0.0884) (0.0949) (0.00002) (0.0001)

µX, inflation 0.2118 µ̃inflation 0.2788 δ1, real PC 2 -0.00002 π1, real PC 2 -0.0002
(0.0597) (0.0754) (0.00002) (0.0002)

µX, liquidity 0.0281 µ̃liquidity 0.0180 δ1, inflation -0.00003 π1, inflation 0.0111
(0.0159) (0.0263) (0.00003) (0.0043)

δ1, liquidity -0.00008 π1, liquidity 0.0022
(0.00005) (0.0027)

Φ
nominal PC 1 nominal PC 2 nominal PC 3 real PC 1 real PC 2 inflation liquidity

nominal PC 1 0.9864 -0.0139 -0.0309 -0.0028 0.0053 0.0542 -0.0481
(0.0166) (0.0114) (0.0139) (0.0133) (0.0104) (0.0449) (0.0586)

nominal PC 2 -0.0235 0.9379 0.0226 -0.0214 -0.0198 0.0331 0.1247
(0.0203) (0.0218) (0.0309) (0.0276) (0.0241) (0.0612) (0.1254)

nominal PC 3 0.0665 0.0363 0.8788 -0.0212 0.0557 0.0609 -0.0714
(0.0286) (0.0328) (0.0343) (0.0379) (0.0270) (0.0869) (0.1809)

real PC 1 0.0287 -0.0146 -0.0506 0.7181 -0.0916 -0.5064 0.3150
(0.0495) (0.0547) (0.0457) (0.0824) (0.0380) (0.1454) (0.2281)

real PC 2 0.0053 -0.0423 -0.0019 -0.2874 0.6420 -0.4442 0.2020
(0.0479) (0.0622) (0.0582) (0.0670) (0.0744) (0.2212) (0.2146)

inflation 0.0383 0.0242 0.0253 0.0133 -0.0285 0.4225 -0.3935
(0.0252) (0.0226) (0.0218) (0.0337) (0.0208) (0.0752) (0.1739)

liquidity 0.0141 0.0149 0.0047 -0.0007 0.0036 0.0404 0.8832
(0.0074) (0.0112) (0.0079) (0.0109) (0.0066) (0.0196) (0.0605)

Φ̃
nominal PC 1 nominal PC 2 nominal PC 3 real PC 1 real PC 2 inflation liquidity

nominal PC 1 0.9934 0.0120 -0.0124 -0.0025 0.0021 0.0025 0.0153
(0.0308) (0.0195) (0.0078) (0.0174) (0.0132) (0.0383) (0.0639)

nominal PC 2 -0.0150 1.0094 0.0394 0.0067 -0.0051 -0.0052 -0.0353
(0.0295) (0.0235) (0.0395) (0.0068) (0.0170) (0.0191) (0.0386)

nominal PC 3 0.0495 -0.0452 0.9297 -0.0328 0.0260 0.0324 0.1677
(0.0253) (0.0274) (0.0352) (0.0317) (0.0306) (0.0406) (0.1235)

real PC 1 0.0882 -0.0945 -0.2086 0.8334 -0.1594 -0.4815 0.3137
(0.0345) (0.0425) (0.0792) (0.0526) (0.0283) (0.1521) (0.02467)

real PC 2 0.0032 0.0529 0.0043 -0.0246 0.9009 -0.1452 -0.0388
(0.0292) (0.0211) (0.0414) (0.0365) (0.0441) (0.1507) (0.0547)

inflation 0.0329 0.0767 0.1102 -0.0076 -0.0344 0.0573 -0.5165
(0.0287) (0.0256) (0.0460) (0.0097) (0.0349) (0.0440) (0.1548)

liquidity -0.0110 0.0208 0.0387 0.0239 0.0194 0.0777 0.9184
(0.0082) (0.0146) (0.0244) (0.0572) (0.0170) (0.0297) (0.0471)
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Online Appendix VII: Expected Real Future Short

Rates versus the Real Term Premium

We consider two approaches to decompose the real yield into the expected short

rate and the term premium parts. The first approach is statistical. For each country

separately, we estimate a quarterly small-sample adjusted VAR(2) process, which

includes 3 month nominal short rate, realized quarterly inflation, and either one quarter

(the US) or one year (France and the UK) ahead expected inflation. This allows us to

construct expected 5 year ahead average 3 month nominal short rate. We then subtract

5 year ahead survey expected inflation from this estimate to construct expected 5 year

ahead average 3 month real short rate. Using statistical (output of VAR(2)) expected

inflation estimates doesn’t substantially affect our results.

The second approach is the survey approach. For the US, we have expected 5

year ahead average 3 month nominal short rate survey forecast by Blue Chips Economic

Indicators. For France and the UK such forecasts are not available. Thus, we follow

Wright (2011) and regress the US survey forecasts on the US 5 year survey expected

GDP growth (from Consensus Forecasts) and inflation and the statistical expected 5

year ahead average 3 month nominal short rate. This regression has R2 of 77.97%. As

in Wright (2011), we assume that the regression coefficients are the same for France and

the UK and construct expected 5 year ahead average 3 month nominal short rate

“survey” forecasts for these countries using their 5 year survey expected GDP growth

(from Consensus Forecasts) and inflation and the statistical expected 5 year ahead

average 3 month nominal short rate.

The real yield variance and correlation decompositions are below.

32



5
Y

ea
r

Z
er

o-
C

ou
p

on
R

ea
l

Y
ie

ld
V

ar
ia

n
ce

D
ec

om
p

os
it

io
n
s.

D
at

a
is

m
on

th
ly

20
04

M
11

-2
01

9M
12

.
S
u
b
sa

m
p
le

1
is

20
04

M
11

-2
01

2M
5.

S
u
b
sa

m
p
le

2
is

20
12

M
6-

20
19

M
12

.
G

M
M

st
an

d
ar

d
er

ro
rs

,
co

m
p
u
te

d
u
si

n
g

12
N

ew
ey

-W
es

t
(1

98
7)

la
gs

,
ar

e
in

p
ar

en
th

es
es

.
F

or
su

b
sa

m
p
le

2,
*,

**
,

an
d

**
*

in
d
ic

at
e

if
st

at
is

ti
cs

ar
e

d
iff

er
en

t
fr

om
su

b
sa

m
p
le

1
at

th
e

10
%

,
5%

,
an

d
1%

si
gn

ifi
ca

n
ce

le
ve

l,
re

sp
ec

ti
ve

ly
.

P
a
n

el
A

:
S

ta
ti

st
ic

a
l

te
rm

p
re

m
iu

m
es

ti
m

a
te

s
F

ra
n

ce
U

K
U

S
F

u
ll

sa
m

p
le

S
u

b
sa

m
p

le
1

S
u

b
sa

m
p

le
2

F
u

ll
sa

m
p

le
S

u
b

sa
m

p
le

1
S

u
b

sa
m

p
le

2
F

u
ll

sa
m

p
le

S
u

b
sa

m
p

le
1

S
u

b
sa

m
p

le
2

C
o
v
(e

x
p

e
c
te

d
sh

o
rt

ra
te
,r

e
a
l

y
ie

ld
)

V
a
r
(r

e
a
l

y
ie

ld
)

5
9
.0

6
%

9
8
.5

2
%

3
6
.6

3
%

*
*
*

7
1
.6

5
%

9
1
.5

4
%

1
1
.6

6
%

*
*
*

6
7
.1

2
%

7
7
.6

1
%

5
2
.2

2
%

(8
.8

1
%

)
(6

.5
5
%

)
(6

.2
2
%

)
(7

.1
5
%

)
(3

.7
2
%

)
(1

3
.0

9
%

)
(1

2
.0

8
%

)
(1

5
.2

5
%

)
(1

5
.3

3
%

)
C
o
v
(t

e
rm

p
re

m
iu

m
,r

e
a
l

y
ie

ld
)

V
a
r
(r

e
a
l

y
ie

ld
)

4
0
.9

4
%

1
.4

8
%

6
3
.3

7
%

*
*
*

2
8
.3

5
%

8
.4

6
%

8
8
.3

4
%

*
*
*

3
2
.8

8
%

2
2
.3

9
%

4
7
.7

8
%

(8
.8

1
%

)
(6

.5
5
%

)
(6

.2
2
%

)
(7

.1
5
%

)
(3

.7
2
%

)
(1

3
.0

9
%

)
(1

2
.0

8
%

)
(1

5
.2

5
%

)
(1

5
.3

3
%

)
P

a
n

el
B

:
S

u
rv

ey
te

rm
p

re
m

iu
m

es
ti

m
a
te

s
F

ra
n

ce
U

K
U

S
F

u
ll

sa
m

p
le

S
u

b
sa

m
p

le
1

S
u

b
sa

m
p

le
2

F
u

ll
sa

m
p

le
S

u
b

sa
m

p
le

1
S

u
b

sa
m

p
le

2
F

u
ll

sa
m

p
le

S
u

b
sa

m
p

le
1

S
u

b
sa

m
p

le
2

C
o
v
(e

x
p

e
c
te

d
sh

o
rt

ra
te
,r

e
a
l

y
ie

ld
)

V
a
r
(r

e
a
l

y
ie

ld
)

5
3
.8

3
%

9
0
.6

8
%

3
5
.5

2
%

*
*
*

6
5
.4

2
%

8
4
.6

1
%

6
.0

6
%

*
*
*

7
5
.1

1
%

6
9
.5

7
%

4
6
.6

2
%

(8
.1

0
%

)
(6

.4
0
%

)
(5

.6
7
%

)
(6

.8
4
%

)
(3

.4
1
%

)
(1

2
.0

5
%

)
(8

.7
7
%

)
(4

.8
4
%

)
(1

0
.8

3
%

)
C
o
v
(t

e
rm

p
re

m
iu

m
,r

e
a
l

y
ie

ld
)

V
a
r
(r

e
a
l

y
ie

ld
)

4
6
.1

7
%

9
.3

2
%

6
4
.4

8
%

*
*
*

3
4
.5

8
%

1
5
.3

9
%

9
3
.9

4
%

*
*
*

2
4
.8

9
%

3
0
.4

3
%

5
3
.3

8
%

(8
.1

0
%

)
(6

.4
0
%

)
(5

.6
7
%

)
(6

.8
4
%

)
(3

.4
1
%

)
(1

2
.0

5
%

)
(8

.7
7
%

)
(4

.8
4
%

)
(1

0
.8

3
%

)

33



5
Y

ea
r

Z
er

o
-C

o
u

p
on

R
ea

l
Y

ie
ld

C
or

re
la

ti
o
n

D
ec

om
p

os
it

io
n

s.
D

at
a

is
m

on
th

ly
20

04
M

11
-2

01
9M

12
.

S
u

b
sa

m
p

le
1

is
20

04
M

11
-2

01
2M

5.
S

u
b

sa
m

p
le

2
is

20
1
2M

6-
20

1
9M

12
.

G
M

M
st

a
n

d
ar

d
er

ro
rs

,
co

m
p

u
te

d
u

si
n

g
12

N
ew

ey
-W

es
t

(1
98

7)
la

gs
,

ar
e

in
p

ar
en

th
es

es
.

F
or

su
b

sa
m

p
le

2
*,

**
,

an
d

**
*

in
d

ic
a
te

if
st

a
ti

st
ic

s
ar

e
d

iff
er

en
t

fr
om

su
b

sa
m

p
le

1
at

th
e

10
%

,
5%

,
an

d
1%

si
gn

ifi
ca

n
ce

le
ve

l,
re

sp
ec

ti
ve

ly
.

P
a
n
e
l

A
:

S
ta

ti
st

ic
a
l

te
rm

p
re

m
iu

m
e
st

im
a
te

s
F
ra

n
c
e
-U

K
F
ra

n
c
e
-U

S
U

K
-U

S
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
P

a
n
e
l

A
1
:

C
o
u
n
tr

y
1

p
e
rs

p
e
c
ti

v
e

C
o
v
(
e
x
p
e
c
t
e
d

s
h
o
r
t

r
a
t
e
1
,r

e
a
l
y
ie

ld
2
)

S
D

(
r
e
a
l
y
ie

ld
1
)
S
D

(
r
e
a
l
y
ie

ld
2
)

0
.6

2
0
.9

7
0
.4

0
*
*

0
.4

5
0
.8

5
-0

.1
4
*
*
*

0
.6

1
0
.8

0
0
.2

2
*
*

(0
.0

7
)

(0
.0

7
)

(0
.1

0
)

(0
.1

3
)

(0
.1

4
)

(0
.1

5
)

(0
.1

0
)

(0
.0

7
)

(0
.1

0
)

C
o
v
(
t
e
r
m

p
r
e
m

iu
m

1
,r

e
a
l
y
ie

ld
2
)

S
D

(
r
e
a
l
y
ie

ld
1
)
S
D

(
r
e
a
l
y
ie

ld
2
)

0
.2

9
-0

.1
6

0
.3

5
*
*

0
.0

9
-0

.0
9

-0
.3

7
0
.1

0
0
.1

0
-0

.4
2
*
*

(0
.0

7
)

(0
.0

9
)

(0
.1

1
)

(0
.0

8
)

(0
.0

7
)

(0
.0

6
)

(0
.0

6
)

(0
.0

3
)

(0
.1

3
)

P
a
n
e
l

A
2
:

C
o
u
n
tr

y
2

p
e
rs

p
e
c
ti

v
e

C
o
v
(
e
x
p
e
c
t
e
d

s
h
o
r
t

r
a
t
e
2
,r

e
a
l
y
ie

ld
1
)

S
D

(
r
e
a
l
y
ie

ld
1
)
S
D

(
r
e
a
l
y
ie

ld
2
)

0
.6

2
0
.7

5
-0

.0
2
*
*
*

0
.3

0
0
.5

9
-0

.5
0
*
*
*

0
.4

5
0
.7

4
-0

.3
7
*
*
*

(0
.0

9
)

(0
.0

7
)

(0
.1

0
)

(0
.2

3
)

(0
.1

4
)

(0
.1

4
)

(0
.1

8
)

(0
.1

3
)

(0
.1

7
)

C
o
v
(
t
e
r
m

p
r
e
m

iu
m

2
,r

e
a
l
y
ie

ld
1
)

S
D

(
r
e
a
l
y
ie

ld
1
)
S
D

(
r
e
a
l
y
ie

ld
2
)

0
.2

9
0
.0

6
0
.7

7
*
*
*

0
.2

4
0
.1

7
-0

.0
1

0
.2

6
0
.1

6
0
.1

8

(0
.0

8
)

(0
.0

5
)

(0
.1

1
)

(0
.0

9
)

(0
.1

6
)

(0
.1

2
)

(0
.0

9
)

(0
.1

6
)

(0
.1

7
)

P
a
n
e
l

A
3
:

T
o
ta

l
c
o
rr

e
la

ti
o
n

0
.9

1
0
.8

1
0
.7

5
0
.5

4
0
.7

7
-0

.5
1
*
*
*

0
.7

1
0
.9

0
-0

.2
0
*
*
*

(0
.0

8
)

(0
.1

2
)

(0
.1

1
)

(0
.1

4
)

(0
.1

4
)

(0
.2

1
)

(0
.0

7
)

(0
.0

9
)

(0
.0

8
)

P
a
n
e
l

B
:

S
u
rv

e
y

te
rm

p
re

m
iu

m
e
st

im
a
te

s
F
ra

n
c
e
-U

K
F
ra

n
c
e
-U

S
U

K
-U

S
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
F
u
ll

sa
m

p
le

S
u
b
sa

m
p
le

1
S
u
b
sa

m
p
le

2
P

a
n
e
l

B
1
:

C
o
u
n
tr

y
1

p
e
rs

p
e
c
ti

v
e

C
o
v
(
e
x
p
e
c
t
e
d

s
h
o
r
t

r
a
t
e
1
,r

e
a
l
y
ie

ld
2
)

S
D

(
r
e
a
l
y
ie

ld
1
)
S
D

(
r
e
a
l
y
ie

ld
2
)

0
.5

6
0
.8

8
0
.3

7
*
*

0
.4

0
0
.7

8
-0

.1
6
*
*
*

0
.5

6
0
.7

4
0
.2

2
*
*

(0
.0

7
)

(0
.0

6
)

(0
.0

8
)

(0
.1

2
)

(0
.1

2
)

(0
.1

3
)

(0
.0

9
)

(0
.0

7
)

(0
.0

8
)

C
o
v
(
t
e
r
m

p
r
e
m

iu
m

1
,r

e
a
l
y
ie

ld
2
)

S
D

(
r
e
a
l
y
ie

ld
1
)
S
D

(
r
e
a
l
y
ie

ld
2
)

0
.3

5
-0

.0
7

0
.3

8
*
*

0
.1

3
-0

.0
1

-0
.3

5
*

0
.1

4
0
.1

6
-0

.4
1
*
*

(0
.0

7
)

(0
.0

8
)

(0
.1

0
)

(0
.0

8
)

(0
.0

7
)

(0
.0

5
)

(0
.0

6
)

(0
.0

3
)

(0
.1

4
)

P
a
n
e
l

B
2
:

C
o
u
n
tr

y
2

p
e
rs

p
e
c
ti

v
e

C
o
v
(
e
x
p
e
c
t
e
d

s
h
o
r
t

r
a
t
e
2
,r

e
a
l
y
ie

ld
1
)

S
D

(
r
e
a
l
y
ie

ld
1
)
S
D

(
r
e
a
l
y
ie

ld
2
)

0
.5

6
0
.7

0
-0

.0
6
*
*
*

0
.6

5
0
.6

2
-0

.2
4
*
*
*

0
.7

5
0
.7

0
0
.0

1
*
*
*

(0
.0

9
)

(0
.0

7
)

(0
.0

9
)

(0
.1

3
)

(0
.0

8
)

(0
.0

4
)

(0
.1

0
)

(0
.0

5
)

(0
.1

2
)

C
o
v
(
t
e
r
m

p
r
e
m

iu
m

2
,r

e
a
l
y
ie

ld
1
)

S
D

(
r
e
a
l
y
ie

ld
1
)
S
D

(
r
e
a
l
y
ie

ld
2
)

0
.3

5
0
.1

1
0
.8

0
*
*
*

-0
.1

1
0
.1

5
-0

.2
7
*
*

-0
.0

4
0
.2

0
-0

.2
1
*
*
*

(0
.0

7
)

(0
.0

5
)

(0
.1

1
)

(0
.1

3
)

(0
.0

9
)

(0
.1

1
)

(0
.1

2
)

(0
.0

8
)

(0
.0

8
)

P
a
n
e
l

B
3
:

T
o
ta

l
c
o
rr

e
la

ti
o
n

0
.9

1
0
.8

1
0
.7

5
0
.5

4
0
.7

7
-0

.5
1
*
*
*

0
.7

1
0
.9

0
-0

.2
0
*
*
*

(0
.0

8
)

(0
.1

2
)

(0
.1

1
)

(0
.1

4
)

(0
.1

4
)

(0
.2

1
)

(0
.0

7
)

(0
.0

9
)

(0
.0

8
)

34



Online Appendix VIII: Yield Curve Slopes

Annualized Zero-coupon Yield Curve Slopes. Graphs are monthly. Consumption growth
slopes are based on survey forecasts.
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Online Appendix IX: Additional International Evi-

dence

The liquidity premium is identified as in (3) except that the regression is run

country-by-country, because a consistent set of liquidity proxies for all three countries is

not available.

IX.A: Liquidity Proxies

The liquidity proxies for Australia are the nominal off-the-run spread, the

relative transaction volume of inflation-linked bonds, and the inflation swap spread.

Annual bond transaction volumes were provided by Stephen Kirchner from Australian

Financial Markets Association.

The liquidity proxies for Germany are the nominal off-the-run spread, the

relative transaction volume of inflation-linked bonds, and the inflation swap spread.

Semi-annual bond transaction volumes were provided by Christian Hirschfeld from

Bundesrepublik Deutschland - Finanzagentur.

The liquidity proxies for Sweden are the nominal off-the-run spread, the relative

transaction volume of inflation-linked bonds, and the 7 day STIBOR (Stockholm

interbank Offered Rate) - Riksbank (Swedish Central Bank) repo rate spread. The

monthly bond transaction volumes, STIBOR, and Riskbank repo rate are from

Riskbank website.
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IX.B: Expected Inflation

For Australia, the available inflation expectations are 3 months ahead business

inflation expectations, 1 and 2 year ahead union officials’ inflation expectations, and 1

and 2 year ahead market economists’ inflation expectations from Reserve Bank of

Australia website. To extrapolate the inflation expectations, we use 1 and 2 year ahead

market economists’ inflation expectations. Using one and two year ahead union officials’

inflation expectations doesn’t affect the results. We estimate an AR(1) model of 1 year

ahead inflation expectations. To compute inflation expectations for years 3-, we input

the inflation expectations for the second year into the estimated AR(1) model and

iterate forward.

German inflation expectations are Survey of Professional Forecasters mean

estimates of 5 year ahead year on year percentage change of the Eurostat Harmonised

Index of Consumer Prices from European Central Bank website. Swedish inflation

expectations are All Interviewees’ Median Expectations of 5 year inflation from TNS

Sifo Prospera, an agency which conducts the inflation surveys for Riksbank, the Swedish

Central Bank. Using mean instead of the median forecasts does not affect the results.
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5 Year Zero-Coupon Yield Correlation Decompositions: Further International Evidence. Data
is monthly 2011:M4-2019:M12. For Australia, Germany, and Sweden inflation-linked yields are
decomposed into real yields and the liquidity premia in the same way as for France, the UK, and
the US, except that breakeven inflation regressions are run separately for each country. Liquidity
proxies are inflation swap spreads and log-share of inflation-linked debt. GMM standard errors,
computed using 24 Newey-West (1987) lags, are in parentheses.

Panel A: Nominal variance decomposition
Australia (AU) Germany (GER) Sweden (SWE)

Cov(real yield,nominal yield)
V ar(nominal yield)

63.68% 64.49% 101.34%

(5.07%) (4.91%) (9.26%)
Cov(expected inflation,nominal yield)

V ar(nominal yield)
13.16% 13.34% 4.74%

(2.12%) (2.38%) (7.13%)
Cov(inflation risk premium,nominal yield)

V ar(nominal yield)
23.16% 22.18% -6.08%

(3.86%) (4.55%) (2.84%)
Nominal yield standard deviation 0.88% 0.68% 0.84%

(0.08%) (0.07%) (0.08%)
Panel B: Nominal correlation decomposition

AU-FR AU-GER AU-SWE AU-UK AU-US FR-GER
Country 1 perspective

Cov(real yield1,nominal yield2)
SD(nominal yield1)SD(nominal yield2)

0.55 0.57 0.53 0.46 -0.03 0.67

(0.04) (0.05) (0.05) (0.07) (0.03) (0.05)
Cov(expected inflation1,nominal yield2)
SD(nominal yield1)SD(nominal yield2)

0.15 0.14 0.13 0.09 -0.11 0.11

(0.02) (0.02) (0.02) (0.03) (0.01) (0.02)
Cov(inflation risk premium1,nominal yield2)

SD(nominal yield1)SD(nominal yield2)
0.21 0.22 0.23 0.20 -0.09 0.19

(0.04) (0.03) (0.03) (0.03) (0.04) (0.04)
Country 2 perspective

Cov(real yield2,nominal yield1)
SD(nominal yield1)SD(nominal yield2)

0.63 0.59 0.88 0.80 -0.60 0.60

(0.04) (0.04) (0.06) (0.22) (0.08) (0.05)
Cov(expected inflation2,nominal yield1)
SD(nominal yield1)SD(nominal yield2)

0.10 0.12 0.08 0.15 0.07 0.14

(0.02) (0.02) (0.06) (0.06) (0.04) (0.03)
Cov(inflation risk premium2,nominal yield1)

SD(nominal yield1)SD(nominal yield2)
0.18 0.22 -0.07 -0.20 0.31 0.23

(0.04) (0.04) (0.02) (0.13) (0.09) (0.04)
Total correlation 0.91 0.93 0.90 0.75 -0.23 0.97

(0.09) (0.07) (0.12) (0.18) (0.09) (0.04)
FR-SWE GER-SWE GER-UK GER-US UK-SWE US-SWE

Country 1 perspective
Cov(real yield1,nominal yield2)

SD(nominal yield1)SD(nominal yield2)
0.67 0.61 0.57 -0.28 0.79 -0.79

(0.07) (0.06) (0.04) (0.13) (0.23) (0.09)
Cov(expected inflation1,nominal yield2)
SD(nominal yield1)SD(nominal yield2)

0.12 0.14 0.04 -0.05 0.20 0.07

(0.02) (0.03) (0.04) (0.05) (0.07) (0.04)
Cov(inflation risk premium1,nominal yield2)

SD(nominal yield1)SD(nominal yield2)
0.16 0.21 0.12 -0.01 -0.28 0.33

(0.06) (0.06) (0.07) (0.06) (0.11) (0.12)
Country 2 perspective

Cov(real yield2,nominal yield1)
SD(nominal yield1)SD(nominal yield2)

0.93 0.94 0.81 -0.71 0.78 -0.58

(0.09) (0.08) (0.21) (0.08) (0.07) (0.18)
Cov(expected inflation2,nominal yield1)
SD(nominal yield1)SD(nominal yield2)

0.09 0.08 0.16 0.06 -0.03 0.07

(0.06) (0.06) (0.06) (0.04) (0.07) (0.06)
Cov(inflation risk premium2,nominal yield1)

SD(nominal yield1)SD(nominal yield2)
-0.07 -0.07 -0.24 0.30 -0.05 0.12

(0.03) (0.02) (0.12) (0.10) (0.02) (0.03)
Total correlation 0.95 0.95 0.73 -0.35 0.70 -0.40

(0.11) (0.12) (0.20) (0.09) (0.13) (0.09)
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