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Low long-term interest rates
as a global phenomenon

Peter Hordahl, Jhuvesh Sobrun and Philip Turner”

Abstract

International linkages between interest rates in different currencies are strong, and
ultra-low rates have become a global phenomenon. This paper compares how
interest rates in advanced economies and in emerging economies are conditioned by
two global benchmarks — the Federal funds rate at the short end and the “world” real
interest rate at the long end. Real equilibrium policy rates (the natural rate) have fallen
in many countries, and short-term rates worldwide have been further depressed by
many years of the US policy rate close to zero. Nevertheless, changes in the Federal
funds rate have less effect on longer-term rates, and thus on financing conditions,
than is often supposed. The decline in the world long-term rate since 2008 has been
driven almost entirely by a fall in the world term premium (negative in nominal terms
since mid-2014). The world short-term rate expected over the long run has fallen only
modestly over the past seven years or so, and is now just over 2% (compared with
around 4% pre-Lehman).
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Introduction

Global interest rates are, according to Haldane (2015), now “lower than at any time in
the past 5000 years". As the former Governor of the Banque de France noted in his
recent valedictory address, “the prolonged coincidence of low interest rates and low
inflation...complicate the task of monetary policy...and worsen the trade-off between
price and financial stability” (Noyer, 2016).

The review by Kotz and Le Cacheux (2016) makes it clear that we cannot
disentangle precisely what is secular and what is cyclical in such an extraordinary
development. Nor can we be sure about the relative importance of monetary and
non-monetary factors. The depth and tenacity of the long post-financial-crisis period
has raised fundamental, and unresolved, questions about current macroeconomic
theory. Aglietta (2016) and King (2016) both underline the importance of ‘radical
uncertainty,” which can lead to oversaving.

Ragot (2016) lucidly explains how inadequate aggregate demand and very low
inflation have led to a recent revival of the classical theories of Keynes's nominal
rigidities (eg paradox of thrift). Some stress the precautionary saving of workers. How
households who face borrowing constraints react to cyclical movements in
uninsurable unemployment risk might be of crucial macroeconomic importance even
if such households hold only a small proportion of aggregate wealth (Challe and
Ragot, 2015). Other writers focus on saving for retirement. They stress how a
prolonged period of zero interest rates on “safe” assets — engineered by central banks
— could make households more insecure financially about their ability to finance their
retirement and even reduce spending (Artus, 2016, and Thimann, 2016).

For all these reasons, we have yet to understand the macroeconomic causes of
oversaving (or underinvestment) — let alone other possible causes. There is, therefore,
no simple answer to the question: what is the “new normal” for interest rates? Faust
and Leeper (2015) have argued persuasively that oversimplifying complex dynamics
and assuming reversion to some “normal” levels for the policy rate or for term premia
in bond markets can lead to policy mistakes.

Because monetary conditions depend on interest rates at various maturities, it is
essential to analyse the shape of the yield curve. The analysis in this paper will make
use of three constructed variables — a shadow policy rate, the natural interest rate and
the term premium in the long-term interest rate — to analyse the long-term interest
rate. With more stable benchmark policy rates (and stuck at near zero since 2009),
long rates have become more important in the global transmission of monetary

policy.

This is particularly true for emerging market (EM) economies. When most EM
foreign borrowing by the private sector took the form of bank loans carrying
short-term dollar interest rates, the Federal funds rate was the dominant external
monetary influence on financial conditions in the emerging market economies. Many
empirical studies on EMs therefore took this interest rate as the best single measure
of the “foreign” interest rate. But such reliance on a single interest rate has become
ever more misleading. The greater use of international and domestic bond markets
has made emerging market economies much more sensitive to changes in long-term
rates. BIS (2007) analysed the early phases of this development, and Sobrun and
Turner (2015) document the further evolution in recent years. Many emerging
markets have now joined the advanced economies in having market-driven long-term
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interest rates in their own currencies — usually in their domestic government bond
market: see the country studies in BIS (2014).

The organising idea of this paper is that there are two global benchmarks for
interest rates — at the short end, the Federal funds rate and, at the long end, a “world”
real interest rate that is not controlled by any single central bank. Graph 1 summarises
interest rate movements over the past decade. Panel A shows the nominal Federal
funds rate. From 2008, however, the Federal funds rate has been close to zero so
monetary stimulus took the form of asset purchases. The graph shows the Lombardi
and Zhu (2014) estimate of the policy rate equivalent of these purchases — the
so-called shadow policy rate. How and when the Fed reduces (or not) its large balance
sheet will remain an important element of the stance of monetary policy for some
years (Friedman, 2014, and Turner, 2015).

Short- and long-term interest rates

In per cent Graph 1
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Note: The black vertical line corresponds to 1 May 2013 (FOMC statement changing the wording on asset purchases).

I The Fed Funds rate shows the “shadow rate” by Lombardi-Zhu which incorporates the expansionary effect of asset purchases. 2 Australia,
Canada, France, New Zealand, Sweden and the United Kingdom. 2 Brazil, Chile, Colombia, Indonesia, Korea, Malaysia, Mexico, the
Philippines, Poland, South Africa, Thailand and Turkey.

Sources: Lombardi-Zhu (2014); Bloomberg; Datastream; national data.

The middle panel shows simple averages of policy rates and long-term interest
rates in the currencies of 6 advanced economy (AE) central banks (France serving as
the example of the euro area) and of 12 large emerging market economies with
flexible exchange rates and functioning domestic government bond markets open to
non-resident investors. These AE and EM averages move in a broadly parallel way
over time, but EM rates are always higher. Note also that EM long-term rates rose
more sharply in the two periods of bond market turbulence —in 2008 and in the 2013
taper tantrum.

At one end of the yield curve is the policy rate. A central bank with a flexible
exchange rate can set its own policy rate, ensuring a degree of monetary
independence. Even so, central banks outside the United States will have to take
account of the level of the US policy rate — because most international short-term
financial contracts (especially derivative contracts) are denominated in dollars and
priced off short-term dollar interest rates and because divergence from US rates can
have unwanted implications for the dollar value of their currencies. For these reasons,
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the Federal funds rate is the main global benchmark for short rates in most countries.
Hofmann and Takats (2015) have indeed shown that US rates affect the policy rates
in other countries beyond what similarities in business cycles or global risk factors
would justify — and this is true irrespective of the exchange rate regime.

At the other end of the yield curve is the interest rate on long-term government
bonds. Many studies have shown that international arbitrage ensures that real
long-term rates in currencies traded in international capital markets tend to move
more closely together than short-term rates (Obstfeld, 2015, Sobrun and Turner,
2015, and Miyajima et al, 2016). As King and Low (2014) have argued, such strong
correlations justify beginning any analysis with the concept of a "world” real
long-term interest rate. Movements in the yield on 10-year US Treasuries, which is
the global benchmark for markets, dominate this world real interest rate. But even US
yields are partly driven by foreign forces — both non-monetary developments and the
stance of monetary policy in other jurisdictions, especially the key currency areas.

There has been a significant and persistent (ie presumably non-cyclical) decline
in both benchmarks — the Federal funds rate (Section 1) and the world long-term real
interest rate (Section 2). In addition, the cross-country correlations of interest rates
have increased sharply, which suggests that purely local determinants (including local
monetary policy) have become less important (Section 3).

1. The natural rate of interest

Consider first the Federal Reserve’s policy rate. The theory is straightforward: the
natural or the equilibrium policy rate in a closed economy (ie that consistent with full
employment and price stability in the medium term) will depend on such real
economy factors as productivity, on population dynamics (which help shape
saving/investment preferences), on the efficiency of financial intermediation and
other structural factors.

Developing robust practical measures, however, is harder because it is difficult
to quantify how such real economy factors affect the natural rate. Nevertheless, the
current empirical consensus is that the natural rate of interest in most developed
countries has declined in recent decades (Chetwin and Wood, 2013). Supply-side
factors usually cited are lower productivity growth and an ageing population.
Zhu (2016) argues that, with the exception of China, the natural rate in emerging Asia
has fallen by over 4 percentage points, largely because of low-frequency
demographic and global factors.

Expectations about future growth also play a role. And what appears as supply-
side may reflect the longer-term effects of demand-side influences (Reifschneider et
al, 2015). Macroeconomic factors (eg private sector deleveraging, impaired financial
intermediation channels, contractionary fiscal policy, etc) can also have effects which
persist for a long time even if they eventually subside (Rogoff, 2015).

Laubach and Williams (2015), who in effect treat the US economy as a closed
economy, put the real equilibrium Fed funds rate (or the natural rate) in the range of
3 to 4% in the 1980s, noting that it then declined over the subsequent two decades
to about 2%. This was the pre-financial crisis consensus of the natural rate, close to
estimates of trend growth in the United States. However, non-US influences — not
considered by Laubach and Williams — also play a role in determining the US’s natural
rate. And the quantitative impact of the various factors (eg the structural and
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macroeconomic factors just mentioned) remains an open question. Hence any
prediction about future movements of the natural rate needs to be treated with
caution.

According to their latest estimates (panel A of Graph 2), the US natural rate has
been hovering around zero since 2010. Hamilton et al (2015) also describe a scenario
consistent with a low natural rate in 2015. Although such estimates are of course
subject to much uncertainty, the natural rate does provide a logical benchmark for
translating a given interest rate into a simple measure of the stance of monetary
policy. Accordingly, several central banks have used it in order to communicate their
policy intentions: see for instance Yellen (2015), who pointed out that many estimates
have been made and also took care to underline that, “simple rules are, well, too
simple”. Other measures give additional information. And there may be supply-side
reasons for thinking this natural rate will rise over the next decade as a result of
demographic changes (Gavin, 2015; Goodhart et al, 2015).

2. The world real long-term interest rate

There has been a similar trend decline in the real long-term interest rate, shown in
panel B of Graph 2. International forces that pre-date the fiscal crisis (eg global saving
glut, global banking glut, scarcity of safe or liquid assets, the habitat choices of official
investors from emerging markets and so on) have held down the long-term rate,
reinforcing the effect of a very low Federal funds rate. The world real long-term
interest rate has been declining at least since 2000 and probably much longer. It
would be implausible to attribute a trend that has lasted for decades to monetary
policy alone. In an ambitious study of secular determinants of the world real long-
term interest rate, Rachel and Smith (2015) attribute about two-thirds of the fall in
global real rates since the 1980s to secular factors that determine desired saving and
investment rates.

Graph 4 in Section 3 below shows that the recent very sharp decline in long-term
rates has been largely driven by a further compression of the term premium — that is,
the reward for holding long-dated rather than short-dated bonds — which had already
been declining for some years. And expected short-term interest rates, which
dropped sharply following the collapse of Lehman Brothers in 2008, have fallen only
marginally in recent years.

Table 1 shows average estimates of 10-year nominal term premia over the past
35 years, along with its two components, ie the real term premium and the inflation
risk premium. The table shows a persistent decline in the nominal term premium
during the past decades: the US 10-year premium was 3% on average in the 1980s,
whereas during the most recent five years the average stood at only 0.5%. The
corresponding figures for the euro area were 2.4% (for Germany) in the 80s and -0.3%
on average during 2011-15. Table 1 also makes clear that much of this decline has
been due to a fall in the real term premium, which has dropped by over 300 basis
points in the case of the United States and by almost 200 basis points in the euro
area. In other words, the substantial decline in premia over the past few decades has
affected nominal as well as real yields.
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Real interest rates

In per cent Graph 2
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Sources: King and Low (2014); Laubach and Williams (2015); Lombardi and Zhu (2014); Bloomberg; national data; authors’ calculations.

The estimates in Table 1 are based on the macro-finance model proposed by
Hordahl, Tristani and Vestin (2006) and extended by Hérdahl and Tristani (2014). At
the core of the model is a small-scale macroeconomic model in the New Keynesian
tradition, which includes a forward-looking Phillips curve and a consumption-Euler
equation that describe the evolution of inflation and the output gap, respectively. The
model also includes a forward-looking Taylor rule to describe how the central bank
sets its policy rate as a function of expected inflation, the output gap, and the inflation
objective of the bank (which is allowed to vary over time). On top of this, the model
adds a pricing kernel that allows real and nominal bonds to be priced consistently in
a manner that precludes arbitrage opportunities. The advantage of using this
approach is that model-implied bond prices — and hence premia estimates — are
consistent with how we think the macro economy works and with the way the central
bank conducts monetary policy. The model is estimated using nominal and real
(index-linked) bond prices, in addition to macroeconomic data (inflation and output
gap estimates). It also includes survey data on inflation and interest rate expectations
to ensure consistency with such data.

10-year term premia estimates and its components (in %) Table 1
1981-89 1990-99 2000-05 2006-10 2011-15
United States: Nominal term premium 3.0 17 13 0.9 0.5
real term premium 33 20 15 0.8 0.1
inflation premium -03 -0.3 -0.2 0.1 04
Euro area®: Nominal term premium 24 22 0.8 04 -0.3
real term premium 15 17 04 0.1 -0.3
inflation premium 0.9 0.5 04 03 0.0

L Prior to 1999, based on data for Germany; as of 1999, based on yield data for France and macroeconomic data for the euro area.
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The discussion above, therefore, shows clearly that the long-term interest rate
has moved for reasons other than changes in expected future short rates. One recent
monetary policy contribution to the sharp decline in term premia is the massive
central bank purchases of bonds under Quantitative Easing (QE) in the AEs. Large-
scale forex intervention by some EM central banks — notably China and commodity-
exporting countries —had a similar effect. As their forex reserves reached new highs,
many central banks lengthened the maturity of their bond purchases. Note that
increased QE by the ECB as the Federal Reserve had ended new purchases drove the
euro term premium well below that in the dollar. There is evidence that this ECB policy
shifted the portfolio preferences of international bond investors towards dollar bonds
and led US companies to issue more euro-denominated bonds relative to dollar-
denominated bonds. These market reactions put downward pressure on the dollar
term premium even in the face at imminent Fed tightening. To restate: a central bank
setting its policy rate according to its own economic environment can find its long-
term rate, set in global markets, moving in the opposite direction.

There is, however, no obvious or simple microeconomic explanation for the
persistence of a negative risk premium in holding long-dated paper. Normally, a
private investor would see risks in buying assets (in this case, bonds) whose prices
have been temporarily boosted by — and yields depressed by — official purchases. Why
have they not seen more risks in buying bonds at such low yields? One hypothesis is
that the Great Moderation (low inflation thanks to more credible macroeconomic
policy frameworks) made investing in government bonds look safer. But the problem
with this explanation is that bond yields have become more, not less volatile even as
the policy rate became much more stable. The (surprising) increase in the variability
of long-term interest rate changes that Mark Watson noted in 1999 has actually
persisted (Table 2). He took as the basis of this comparison the period January 1965
to September 1978. The standard deviation of monthly changes in 10-year yields was
23 basis points over the period from January 1999 to July 2016, compared with
19 basis points in the base period.

One clue to the attraction of holding bonds could be the higher term spread
(2.38 percentage points in the recent period compared with 0.85 percentage points
in Watson's base period). Other things equal, such a large spread would have made
interest rate carry-trades (ie borrowing short and lending long) more attractive. The
higher volatility of bond yields that Watson noted would make carry-trades riskier —
but the lower volatility in the Fed funds rate and in the term spread may have
reassured investors. If volatility rises sharply, however, such carry-trades can be
abruptly reversed. Interest rate carry trades could well be a key — but very volatile —
transmission channel of the policy rate to the long-term rate (Turner, 2015).
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Standard deviations of US interest rate changes® Table 2

redfunds T ety Temseread | TR
1965.1 to 1978.9 0.45 0.37 0.19 0.20 0.33 0.85
1986.1 to 1998.12 0.24 0.20 0.25 0.25 0.23 194
1999.1 to 2016.7 0.17 0.18 0.23 0.18 0.27 2.15
Memorandum:
1999.1 to 2006.12 0.20 0.19 0.22 0.16 0.27 1.86
2007.1 to 2016.7 0.15 0.17 0.23 0.20 0.26 2.38

1 Standard deviation of the first differences (ie Rt — Re1) of the monthly averages of daily observations of interest rates measured in
percentage points. 2 10-year nominal yield less 3-month Treasury bill rate.

Sources: Datastream; National data; BIS calculations (following Watson, 1999).

Table 3 shows how key interest rates have moved in recent years. In the 1980-99
period, the real Fed funds rate averaged 3.7%, almost a percentage point above the
Laubach-Williams (LW) natural rate. Since then, the Federal funds natural rate is down
by about 1% percentage points. Significant and sustained monetary stimulus is
indicated by the much-sharper fall in the actual rate (adjusted for the presumed
impact of QE). There has been a similar decline in real long-term interest rates. US
potential growth is also much lower. There are no reliable figures for potential world
GDP; but trend growth has declined a little.

Real interest rates in dollars (in %) Table 3
1980-99 2000-03 2004-08 2010-15

Fed funds rate! 37 15 13 -29
Laubach-Williams (LW) natural rate 2.9 2.8 21 0.1
10-year yield of US Treasuries 47 3.2 2.0 0.2

World real long-term rate 44 31 18 0.2
Memo:

Global savings rate 231 229 24.6 25.5

Global growth trend 32 39 41 35

US potential growth rate 31 34 24 15

1 Deflated by the year-on-year US core CPI (from 2008, the shadow Lombardi/Zhu rate has been used).

Short-term rates influence but do not determine long-term rates. A simple
regression of the world real long-term rate — reported in the annex — reveals
significant serial correlation in even annual data. The long-term rate moves slowly.
The estimated coefficients on each of the main economic determinants all have the
signs that economic theory would predict. But there are large standard errors. The
stance of Federal Reserve policy, measured by the deviation of the actual (or shadow)
Federal Funds rate from the Laubach-Williams estimate of the natural interest rate, is
a significant explanatory variable. It suggests that a 100 basis points increase in this
rate adds 25 basis points to the world real long-term rate in the immediate period
(and ultimately about double that amount). Stronger world growth tends to drive up
the real long-term rate: a one percentage point rise in the ratio of world GDP to its
trend adds 50 basis points to the world real interest rate. It is telling that the real yield
on 10-year US Treasuries does not appear to react to the ratio of US GDP to potential
— but it does react to the cyclical movements in world GDP. Hence a US economy
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close to full employment but a world economy with significant slack would mean low
yields on US Treasuries. In addition, a higher global saving rate does appear to reduce
the long-term yield. The estimated coefficient on the proxy for inflation uncertainty
is positive but not statistically significant.

3. Long-term interest rates:
greater international convergence

Table 4 shows simple regressions of changes in long-term interest rates in 6 advanced
economies and in 12 large emerging market economies on: changes in the yields on
US Treasuries (10YUS); the difference between the local policy rate (R) and the shadow
Federal funds rate (FF); and the 3-month local money market yield. The interpretation
of these correlations is simple. The first line, for instance, says that a 100 basis point
rise in 10YUS is associated with a 79 basis point rise in the yield on AE bonds in that
quarter.

It is striking that the AE and EM coefficients on the 10-year US yield are so similar.
The influence of long US rates, always important for other AEs, now dominates also
in EM bond markets which have become closely integrated with global markets.
Equally striking is that, once account is taken of movement in US long-term rates, the
local policy rate relative to the Federal funds rate (that is, R-FF in the Table) has a very
small impact.!

Because local monetary conditions depend on the whole yield curve, and not just
the policy rate, this finding is important. This is consistent with the limited impact on
bond and other markets of the much-advertised 25 basis points increase in the Fed
funds rate in December 2015. It is also consistent with Bowman et al (2014) who find
that US monetary policy shocks that lower US Treasury yields (emphasis added)
lower the yields on EM bonds.? Changes in the local three-month interest rate (R3M,
usually the yield on government paper, which may include credit and liquidity risk
premia absent in the policy rate) are more important for emerging economies than
for advanced economies.

Recall that the variable FF from 2008 is the shadow Federal funds rate to more accurately measure
US monetary policy over this period.

Koepke (2016) argues that it is rises in the Federal funds rate which take markets by surprise that
cause crises in emerging market economies.
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Correlations between quarterly changes of local currency bond yields

and other interest rates Table 4
10YUS  TERM ERUS  R—FF R3M €-3  Agr  Dubin F Number of
Watson observations
AEs 0.79 0.07 0.14
0.72 1.53 2313 270
(23.4) (5.2) (6.0)
EMs 0.69 0.06 0.28
0.26 1.78 63.7 540
(9.5) (2.5) (8.2)
AEs 0.89 0.61 0.04 0.18
0.75 1.68 198.1 270
(23.6) (13.3) 2.8) (7.5)
EMs 0.84 0.45 0.02 0.30
0.28 1.85 51.7 540
(9.9) (4.5) (0.9) (8.9)
AEs 078 005 013 028 0.74 1.56 194.7 270
(24.3) (3.8) (5.6) 4.9) ' ' '
EMs 068 01 028 024 426 178 489 540
(9.4) (2.0) (8.2) (1.9) ' ' '

These equations were estimated over the period 2005 Q1 to 2016 Q1. All variables are expressed in first differences between quarters,
t-statistics are given in parentheses. See the note in the Annex.

To examine whether yields on euro area bonds added anything to the
determination of other international bond yields over this period, a new variable
(€ - $) was added. This variable is the residual from a regression of first differences in
10-year French yields (the proxy for the euro area) onto the first differences of the
10-year US yield and a constant term. This variable hardly alters the estimated impact
of 10YUS. Regressions of the individual country data (not shown), however, revealed
it exerted a large and significant impact only in the case of Poland and Sweden.

Next look a little deeper at the long-term rate of interest. The yield on US
Treasuries can be broken down into the average of expected future 3-month rates
over the 10-year life of the bond (ERUS) and the term premium (TERM as calculated
by the BIS following the methodology of Hoérdahl and Tristani, 2014). Apart from a
negligible cross-product term, 10YUS = TERM +ERUS. This separation shows that the
term premium in US Treasuries matters more than the average of expected future
short-term rates, especially for the emerging economies. Albagli et al (2015) detect
an even more marked difference in the transmission to emerging compared with
advanced economies: they find that changes in expected US short rates drive most of
the changes in AE yields, it is changes in the term premium that dominate changes in
EM yields. Chan et al (2015) find that QE in the United States has had more impact on
emerging economies than advanced economies.

The regressions shown in Table 4 simply measure the average over this sample
of the effects registered in different countries and over different periods. In practice,
of course, such effects are not likely to be constant either across countries or over
time. For instance, the coefficient on 10YUS is likely to depend on macroeconomic
variables in the particular EM economy (Bowman et al, 2014, identify such effects).
EM financial market reactions during the 2013 taper tantrum did vary according to
differences in fundamentals (Shaghil et al, 2015). Separating the emerging market
sample used in these regressions geographically — not included in this paper — shows
that the influence of 10YUS is much higher for bonds from Latin America than for
bonds from emerging Asia, where local short-term rates have a greater impact.
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Regression coefficients of local bond yields on 10-year US Treasuries® Graph 3

A. 10-year yields B. The term premium in the 10-year yield
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1 The coefficients indicate the results of a pooled regression over a 3-year moving window of first differences, based on quarterly
observations. The specification is summarised in the annex. 2 Australia, Canada, France, New Zealand, Sweden and the United
Kingdom. 3 Brazil, Chile, Colombia, Indonesia, Korea, Malaysia, Mexico, the Philippines, Poland, South Africa, Thailand and Turkey.

Source: authors’ calculations.

In addition to the average relationship over the period of the sample, the
development over time is also of interest. Graph 3 shows how correlations have
moved over successive 3-year windows. Two conclusions stand out. One is that
correlations with US dollar yields have been rising over time — from around 0.6 in the
mid-2000s to around 1 currently. Before 2010, however, the emerging market
correlations appear to be much more volatile than advanced economy correlations —
a reflection perhaps of the comparative illiquidity in EM bond yields. BIS (2007) noted
a similar volatile pattern that was not present in AE bond markets. The second
conclusion is that the term premium in dollar bond markets has become a more
important determinant of long-term interest rates in other currencies than expected
future US short-term rates.

It is possible that bond markets in individual countries around the globe react
not only to US financial conditions, but to some notion of “world” financial conditions.
Although US bond yields, term premia and other market prices are sure to play a
prominent role for any measure of world financial conditions, other large economies,
such as the euro area and the United Kingdom, will also matter. A simple way of
constructing a world long-term bond yield, a world term premium, and a world
expected short-term interest rate, is to use principal component (PC) analysis on the
corresponding variables for the United States, the euro area, and the United Kingdom.
This is, of course, a simplification: further research using term premia calculations
from bond markets in other currencies — if not distorted by dominant domestic
influences — could improve on this “world” estimate.?

3 Another natural candidate to include would be Japan. We exclude Japan, however, as the Japanese
bond market has traditionally been very much domestically focused. Iwata (2015) gives estimates of
the term premium in Japanese government bonds.
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Graph 4 shows our estimates of these world variables (Annexes 2 and 3 contain
tables with monthly estimates).* Unsurprisingly, the world long-term yield as well as
the world term premium have been trending downwards over the past few decades.
The graph also shows that whereas the world expected short-term interest rate fell
quickly immediately after the collapse of Lehman Brothers in 2008, since then this
expectations component has drifted downwards only marginally. The continued
decline in the world long-term yield over the past seven or eight years has therefore
been almost entirely driven by a fall in the world term premium.

World 10-year yield, term premium and expected short rate

In per cent Graph 4
A. 10-year yield: major economies B. 10-year yield: World
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Sources: Bloomberg; Datastream; authors’ calculations; Bank of England.

We can use these estimated world long-term yields, term premia and expected policy
rates to examine how yields in individual countries react to world financial conditions,
instead of US conditions. Table 5 shows the results. Because the estimated world bond
yield, world term premium and world short rate expectations are highly correlated
with the corresponding US variables, the parameter estimates in the first three
columns in Table 5 are relatively similar to those in Table 4. For these variables, the
US measures capture very similar information to the world measures. There is,

The "world” series show the first principal component for each variable, rescaled in order to preserve
the mean of the individual series. The UK term premium used in the construction of the world term
premium is estimated by the Bank of England; we are grateful to Bank of England staff for making
these estimates available to us.
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however, one important difference between the US and the world results. In Table 4,
the difference between the local policy rate and the federal funds rate (column 4) is
statistically significant in three out of four cases. By contrast, in Table 5, the
corresponding difference between the local policy rate and the world short-term
interest rate (as estimated by principal component analysis) is insignificant in all cases.
The conclusion is therefore that, for the determination of long-term bond yields
across the globe, differences in the stance of US monetary policy (as measured by the
Federal funds rate) and local policy do matter, whereas the average policy rate across
major economies does not.

Correlations between quarterly changes of local currency bond yields and

other interest rates Table 5
10yWorld WTerm  ERWorld  R-rWorld ~ R3M AdjRz  Durbin- Number of
Watson observations
AEs 0.85 0.01 0.17 0.70 1.81 207.7 270
(17) (0.8) (5.6)
EMs 0.68 0.01 0.30 0.23 1.84 56.0 540
(8.3) (0.3) (6.3)
AEs 0.85 0.86 0.01 0.17 0.69 1.81 155.2 270
(17.1) (10.3) 0.2) (3.8)
EMs 0.84 0.39 -0.06 0.35 0.24 1.85 44.4 540
(8.4) (2.9) (-0.9) (6.9)

These equations were estimated over the period 2005 Q1 to 2016 Q1. All variables are expressed in first differences between quarters,

t-statistics are given in parentheses. See the note in the Annex.

Conclusion

Central banks in small economies have only a very limited ability to influence the
long-term interest rate in their own currencies. The direct influence of changes in their
policy rate relative to that of the Federal Reserve is small. And a rise in the Federal
funds rate (other interest rates constant) has a much smaller direct effect than often
assumed. A 100 basis point rise in the Federal funds rate adds directly only 6 or 7
basis points to long-term rates overseas.

In both advanced and emerging economies, short-term correlations with US
long-term yields have increased substantially over the past decade. On average over
the period 2005 to date, a 100 basis point rise in the US 10-year yield is associated
with a 70 to 80 basis point rise in the yields in other bond markets — swamping the
effects of changes in short-term rates. In the past three years, this correlation has
been much larger than it was in the mid-2000s. As the Governor of the Central Bank
of Iceland recently pointed out (Gudmundsson, 2016), the interest rate channel of
monetary policy transmission in small, open economies has been weakened.’

In addition, world long-term real interest rates fall when the Federal Reserve
eases monetary policy — suggesting that bond markets have become more important

He added that relying more on the exchange rate channel of monetary transmission would lead
central banks down a "bumpy road, full of financial stability risks.” The risk-taking channel of currency
appreciation has received attention in several recent BIS papers: see, for instance, Hofmann et al
(2016).
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in international monetary transmission. However, subpar global growth and higher
global savings also hold down long-term rates: the long-term interest rate is not fully
under the control of policy-makers.

US long-term yields can be broken down into two elements: the average of
expected future short-term rates and a term premium. The term premium seems to
matter more for international correlations than the average of expected future short
rates, and this is particularly true for the emerging markets. There is no consensus on
what determines the term premium, but medium-term factors in the real economy
shaping the underlying propensities to save and to invest (demographic, expected
productivity, etc.) have probably been important.

Because the underlying determinants of the term premium are uncertain,
forecasting its future value is hazardous. There has been a long trend decline in both
the natural short-term interest rate in most advanced economies and the world
long-term interest rate. Secular factors have played a big part in this. But cyclical or
reversible elements have also exerted an important influence. Interest rate
carry-trades taking advantage of near-zero short-term rates — an example of how
financial risk-taking can magnify the impact of monetary policy — have probably
depressed long-term rates. One imponderable is the nature and timing of central
bank bond sales as monetary policy in advanced economies is normalised, and as
several major EM central banks are confronted with external financing pressures.

It would be gratifying to be able to conclude by answering the question at the
beginning of this paper about the “new normal” for global interest rates. Gratifying
but unrealistic. The paper is less ambitious. It argues that recent estimates of
unobserved constructions such as the shadow policy rate, the natural rate and the
term premium in the long-term rate suggest the “new normal” is lower than in the
past. Such model-based constructions can of course be challenged and will in any
case change as new data become available. In any event, policy-makers should
recognise that the “new normal” will become clear only as events unfold and that,
whatever the new normal, they will face “abrupt, discontinuous shocks” that cannot
be foreseen.
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Annex 1: Regression details

The regression mentioned in the text for the real world long-term interest rate (WR)
was:

WR = -27.2 + 0.25 (FF-FFLW) + 50 WGDP_; - 0.84 WS%Y + 0.46 INFL + 0.39 WR;
(2.3) 4.0) (3.1) (3.9) (0.5) (3.3)

Annual data: 1981 to 2015. Adj R? = 0.89; F=49.1

where:

FF-FFLW = The shadow Federal funds rate minus the LW natural rate, deflated by
the year-on-year change in the core CPL

WGDP = World real GDP relative to its trend

WS%Y = World saving ratio

INFL = Variance of the US inflation forecasts summarised by Consensus
Economics

The variable INFL was used to test for an inflation risk premium in the real long-term
interest rate. The coefficient has the correct sign (that is, increased inflation
uncertainty raises the real long-term rate), but it was not significant.

A comparable regression with FF, rather than FF-FFLW, produced a slightly less good
fit but did not alter the conclusion.

A similar regression with real 10-year yields on US Treasuries (rather that the world
real rate) as the independent variable (not reported) produced very similar results,
but with a greater influence of US short-term rates and a smaller influence of the
world saving ratio. WGDP remained significant but the ratio of US GDP to potential,
when used instead of WGDP, was not significant.

In Table 4, the use of the actual rather than the shadow Federal funds rate did not
materially change the results. As to be expected, however, the size of the coefficients
on US bond yield terms rose (because the shadow rate allows for the effects of asset
purchases).

The estimated results of alternative specifications mentioned above (and in
Section 3) are available from the authors on request.
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Annex 2: Proxy for World long-term nominal term premium

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1999 0.5 0.7 0.7 0.7 0.9 11 13 13 14 14 13 14
2000 15 14 11 11 0.9 0.8 0.9 0.9 0.8 0.8 0.6 0.6
2001 0.7 0.7 0.8 1.0 12 1.2 11 1.0 11 11 13 16
2002 15 14 15 15 14 13 13 1.0 0.9 1.2 1.2 1.0
2003 1.0 0.9 11 12 0.8 0.9 13 13 1.2 14 14 13
2004 13 12 11 13 13 12 11 1.0 0.9 0.8 0.7 0.6
2005 0.5 0.6 0.5 0.3 0.2 0.1 0.2 0.1 0.1 0.2 0.1 0.0
2006 0.1 0.1 0.3 04 04 04 0.3 0.1 0.0 0.0 -0.1 0.1
2007 0.2 0.1 0.2 0.2 0.3 0.5 0.3 03 04 03 0.3 04
2008 0.3 04 0.5 0.6 0.7 0.7 0.6 0.5 0.7 13 1.0 0.6
2009 11 12 0.9 1.0 13 1.2 1.2 11 11 11 10 12
2010 13 13 13 12 0.9 0.9 0.8 04 04 0.5 0.7 1.0
2011 11 11 12 1.0 0.9 0.8 0.6 04 0.2 0.5 0.8 0.6
2012 0.5 0.5 0.5 0.5 0.1 0.3 -0.2 -0.1 -0.1 0.0 -0.2 -0.2
2013 0.0 0.0 -0.2 -0.3 -0.1 0.3 03 0.5 03 0.3 0.3 0.6
2014 04 04 0.3 0.1 0.0 0.0 0.1 0.3 0.3 -0.4 -0.5 -0.5
2015 -0.8 -0.8 -0.9 -0.8 -0.6 -04 -0.6 -0.4 -0.6 -0.7 -0.7 -0.5
2016 -0.7 -0.8 -0.9

Note: Based on the re-scaled first principal component of 10-year nominal term premia estimates for US, euro area, and UK bonds.

18 WP574 Low long-term interest rates as a global phenomenon



Annex 3: Proxy for World long-term expected nominal short rate

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1999 3.8 4.1 41 41 4.2 4.2 43 43 43 43 43 4.5
2000 45 44 44 45 47 4.7 4.7 4.7 47 47 4.6 45
2001 43 4.2 41 4.3 4.2 4.2 4.0 4.0 3.8 3.6 3.6 3.6
2002 3.6 37 4.0 3.8 39 38 36 36 34 34 35 33
2003 33 33 3.2 3.2 31 3.2 33 33 3.2 33 34 33
2004 33 3.2 3.2 34 35 35 35 35 35 35 3.6 3.6
2005 3.7 37 3.8 3.7 37 37 38 3.7 3.9 3.9 4.0 3.9
2006 40 40 41 41 42 43 4.2 43 43 43 43 4.4
2007 44 43 4.4 4.4 4.5 4.6 4.5 44 43 43 4.1 40
2008 3.8 3.8 3.6 3.8 4.0 4.0 4.0 39 37 33 2.8 2.7
2009 2.7 2.6 25 27 2.7 2.7 2.7 2.6 2.6 26 2.6 2.8
2010 2.6 26 27 26 25 25 25 24 25 25 25 26
2011 2.6 2.6 2.7 2.6 2.6 2.7 2.6 23 2.2 2.2 19 1.8
2012 19 19 20 19 1.8 1.8 2.0 2.0 2.0 2.0 20 21
2013 22 21 22 21 22 23 23 23 23 23 24 24
2014 23 23 23 24 23 24 24 23 24 24 22 22
2015 21 23 23 23 23 24 23 2.2 2.2 24 24 24
2016 2.2 20 21

Note: Average expected short-term nominal interest rate over the next 10 years; based on the re-scaled first principal component of
10-year zero-coupon bond yields for the United States, euro area, and the United Kingdom, less the corresponding nominal term premia
estimates from Annex 2.

WP574 Low long-term interest rates as a global phenomenon

19



Previous volumes in this series

No

573
July 2016

572
July 2016

571
July 2016

570
July 2016

569
July 2016

568
June 2016

567
June 2016

566
May 2016

565
May 2016

564
May 2016

563
May 2016

562
May 2016

561
May 2016

560
May 2016

559
April 2016

558
April 2016

557
April 2016

556
April 2016

Title
Intraday dynamics of euro area sovereign
credit risk contagion

Housing Prices, Mortgage Interest Rates and
the Rising Share of Capital Income in the
United States

On the transactions costs of quantitative
easing

Unconventional monetary policies: a
re-appraisal

Monetary policy, the financial cycle and ultra-
low interest rates

Output gaps and policy stabilisation in Latin
America: the effect of commodity and capital
flow cycles

Understanding the changing equilibrium real
interest rates in Asia-Pacific

Monetary facts revisited
The Collateral Trap

Moore's Law vs. Murphy’s Law in the financial
system: who's winning?

Who supplies liquidity, how and when?
Expectations and investment
Mobile collateral versus immobile collateral

Has the pricing of stocks become more
global?

A comparative analysis of developments in
central bank balance sheet composition

Why bank capital matters for monetary policy

How Does Bank Capital Affect the Supply of
Mortgages? Evidence from a Randomized
Experiment

Threat of Entry and Debt Maturity: Evidence
from Airlines

All volumes are available on our website www.bis.org.

20

Author

Lubos Komarek, Kristyna Ters and
Jorg Urban

Gianni La Cava

Francis Breedon and Philip Turner

Claudio Borio and Anna Zabai

Mikael Juselius, Claudio Borio, Piti
Disyatat and Mathias Drehmann

Enrique Alberola, Rocio Gondo,
Marco Lombardi and Diego Urbina

Feng Zhu

Pavel Gertler and Boris Hofmann

Frédéric Boissay and Russell Cooper

Andrew W Lo

Bruno Biais, Fany Declerck and
Sophie Moinas

Nicola Gennaioli, Yueran Ma and
Andrei Shleifer

Gary Gorton and Tyler Muir

Ivan Petzev, Andreas Schrimpf and
Alexander F Wagner

Christiaan Pattipeilohy

Leonardo Gambacorta and Hyun
Song Shin

Valentina Michelangeli and Enrico
Sette

Gianpaolo Parise

WP574 Low long-term interest rates as a global phenomenon


http://www.bis.org/

	Low long-term interest rates as a global phenomenon
	Abstract
	Contents
	Introduction
	1. The natural rate of interest
	2. The world real long-term interest rate
	3. Long-term interest rates: greater international convergence
	Conclusion
	References
	Annex 1: Regression details
	Annex 2: Proxy for World long-term nominal term premium
	Annex 3: Proxy for World long-term expected nominal short rate
	Previous volumes in this series



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /SymbolMT
    /Wingdings-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


