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Public debt levels in advanced economies have increased dramatically over recent
years and they could put considerable upward pressure on market yields. Using a novel
identification approach based on financial accounts and focusing on panel regressions for 18
advanced economies over the period 1995-2011, this paper estimates the long-term slope of
the demand function for government securities in a reduced-form setting. We find that public
debt does matter: each percentage point increase in the public debt to GDP ratio raises 10-
year rates by about 2 basis points. The potential drag on public debt sustainability caused by
the feedback loop of public debt on higher interest rates should not therefore be overlooked.
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1. Introduction®

The sharp run-up in public sector debt in advanced economies is likely to be one of the most
enduring legacies of the 2007-09 global financial crisis.> A key policy question is at what interest
rates foreign and domestic investors will be willing to hold such increasing amounts of government
debt. So far, the demand for government securities has been sustained by factors related to the exit
from the global financial crisis, including temporary spikes in investors’ preference for safe assets
as well as, in some countries, unconventional monetary policies. These factors have contributed to
relieve the pressure of bond supply on bond prices, thus diluting the effects of inflated public
deficits over time. Eventually, however, all this newly created supply of government debt will be on

the market and investors might start requiring higher yields in order to keep it in their portfolios.

To what extent could interest rates increase? To answer this question we need some measure
of the slope of the demand function for sovereign debt to interest rates. The abundant empirical
literature on the impact of fiscal variables on interest rates mostly relies upon reduced-form
equations, which could sometimes yield biased estimates of the demand slope, especially in periods
characterized by large shifts in the non-interest sensitive demand for bonds. The main contribution
of this paper is to improve identification by resorting to financial accounts statistics. While
remaining within a reduced-form setting, we provide an estimate of the long-term demand
sensitivity by using as shifters of the demand function the financial accounts balances of three
institutional sectors: households, non-financial firms and the foreign sector. We also control for
foreign official reserves and the gross assets of financial institutions, following a recent strand of
research highlighting the importance of gross (rather than net) capital flows in determining financial
conditions.® We also allow for shifters of demand (e.g., sovereign ratings) that capture the degree of
substitutability of sovereign debt with other assets due to credit risk concerns. Finally, we assess the

potential effect of the endogeneity of debt supply to interest rates.

For a panel of 18 advanced economies over the period 1995-2011, we find that the level of
public debt does matter for interest rates: an increase by one percentage point in the public

debt-to-GDP ratio raises 10-year interest rates by about 2 basis points. This is in line with estimates

! The views expressed in the paper do not necessarily reflect those of the Banca d’Italia. All errors are the responsibility
of the authors. The authors would like to thank Carlo A. Favero, Christian Upper, Gian Maria Milesi-Ferretti, Riccardo
De Bonis, Giuseppe Ferrero, Pietro Tommasino, Nicola Borri, two anonymous referees, participants to the Workshop
“The Sovereign Debt Crisis and the Euro Area” held at the Bank of Italy and participants to the 18" International
Conference on Macroeconomic Analysis and International Finance (Crete, 29-31 May 2014) for many helpful
comments.

? Reinhart and Rogoff (2011). See also Cecchetti, Mohanty and Zampolli (2011).

® Borio and Disyatat (2011) and Shin (2012).
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available for the United States, but based on sample periods that do not extend beyond the
mid-2000s or that usually consider fewer countries. Thus, we find that this long-term relation
continues to hold also once recent crisis years are included. Moreover, our approach based on

financial accounts data looks particularly well-suited to explain the stability of this relation.

The paper is structured as follows. Section 2 reviews the literature and Section 3 describes
the data base. The identification framework is presented in Section 4, while Section 5 reports the
econometric estimates. Some robustness checks are discussed in Section 6. Section 7 draws some

conclusions.

2. The relationship between fiscal variables and interest rates in previous studies

The subject of the impact of fiscal variables on interest rates has long been a major theme in
macroeconomic theory and policy debate. Considering the last thirty years, studies flourished in the
eighties and early nineties when in the United States public debt relative to GDP was raising
rapidly. The debate was heavily influenced by debt sustainability considerations at that time, as in
Blanchard (1984), Hamilton and Flavin (1986), Bohn (1995). Research was stimulated also by the
rational expectation revolution in economic theory, which led macroeconomists to investigate
public debt irrelevance propositions such as the Ricardian Equivalence hypothesis within dynamic
rational equilibrium models (Barro (1989)). Interest in the issue was rekindled in the early 2000s,
once again in a period characterized by a large expansion of public debt in the United States. A
review of the debate can be found in Gale and Orszag (2004), Ljunggvist and Sargent (2004),
Engen and Hubbard (2004) and Haugh, Ollivaud and Turner (2009).

A worsening of public finances can affect medium- and long-term yields through three main
channels.® First, if the supply of savings is not perfectly elastic, financing the budget deficit has to
compete for resources with the demand for funding of the private sector, causing real interest rates
to rise.’ Second, an increase in the public debt may cause fears that even sovereign borrowers may
default, leading to increased credit risk premiums on government bonds. Third, a larger deficit may

* See Ardagna, Caselli and Lane (2007), Balassone, Giordano and Franco (2004), Grande and Panetta (2010) and the
Box “The effects of the public debt on long-term interest rates” in Banca d’ltalia (2010).

> As pointed out by Ardagna, Caselli and Lane (2007), it is useful to distinguish between shorter- and longer-run effects.
In an economy in which there is some degree of short-run nominal stickiness, a weakening in the primary fiscal balance
adds to aggregate demand and leads to an increase in nominal and real short-term interest rates. Insofar as the
adjustment of nominal prices is gradual and the primary fiscal balance’s deterioration is perceived to be persistent, the
increase in short-term interest rates feeds through medium- and long-term interest rates. In the longer run, to the extent
that fiscal expansion crowds out private investment and results in a lower steady-state capital stock, it will be associated
with a higher marginal product of capital and thus a higher real interest rate. For an analysis of the long-run implications
of rising public debt for interest rates see Engen and Hubbard (2004).
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fuel expectations of inflation or exchange-rate depreciation, with additional repercussions on

interest rates.

While a strand of research focuses on sovereign credit risk premia,® most of the large
empirical literature tries to assess the overall effect of fiscal imbalances on interest rates without
distinguishing among the three channels. The econometric framework normally relies on reduced-
form regressions. The fiscal variable of interest can be either public debt or public deficit; in several
papers, both variables are interchangeably tried and compared. The majority of studies, however,
focus on public deficit, because public debt is rarely significant at conventional confidence levels.
The econometric models differ considerably also in terms of the other explanatory variables
considered, functional specification, estimation method, sample period and sample countries. Three
of the most representatives studies are Engen and Hubbard (2004), Laubach (2009) and Ardagna,
Caselli and Lane (2007).

Engen and Hubbard (2004) provide a useful discussion of the appropriate specification of
the reduced-form equation. First, they argue that, in a closed production economy with a standard
Cobb-Douglas technology, public debt affects interest rates because it replaces, or crowds out,
productive physical capital and thus raises the marginal productivity of capital. For this reason, an
appropriate specification is to regress the level of interest rates on the stock of public debt. An
alternative specification is to regress the change in interest rates on the change in public debt (i.e.
government borrowing or the public deficit). A third, widely used, specification in which the level
of interest rates is regressed on the change in public debt is instead less consistent with what an
economic model of crowding out would suggest and can be justified only by assuming sluggish
nominal price adjustment and a persistent deterioration in the fiscal position.

Second, Engen and Hubbard (2004) make clear that, in open monetary economies, the
substitution of public debt for capital may be less than one-to-one because part of the supply of
government bonds may be met by the demand stemming from foreign investors and the domestic
central bank. Moreover, since the supply and demand of loanable funds is also affected by private
sector’s endogenous behaviour, an increase in government debt (other things being equal) may be
offset by increases in private saving, limiting its impact on the capital stock and the interest rate.
They conclude that, because economic theory is not conclusive on the size of crowding-out effects,
the issue must ultimately be addressed by empirical analysis. Engen and Hubbard (2004) then
provide several estimates for long-term interest rates in the United States and find that the impact of

® That approach is not pursued here. Reviews of recent studies related to the euro-area sovereign debt crisis can be
found in, among others, Di Cesare, Grande, Manna and Taboga (2012), Favero (2013) and Giordano, Pericoli and
Tommasino (2013). For earlier analyses, see Codogno, Favero and Missale (2003).
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public debt is statistically significant and economically relevant: about 3 basis points for one
percentage point increase in the debt-to-GDP ratio. Similar results obtain if vector autoregression

analysis is carried out in order to account for dynamic effects.

Laubach (2009) argues that spot interest rates are strongly influenced by the business cycle
and the associated stance of monetary policy. If during recessions automatic fiscal stabilizers raise
deficits, while at the same time long-term interest rates fall due to monetary easing, deficits and
interest rates may be negatively correlated even if the partial effect of deficits on interest rates—
controlling for all other influences—is positive. To control for business cycle and monetary policy
effects on interest rates, he claims that one should focus on the relationship between long-horizon
expectations of both interest rates and fiscal variables. Accordingly, his preferred specification for
the United States is one in which the endogenous variable is the 5-year-ahead 10-year forward rate
and the fiscal variable is the Congressional Budget Office’s 5-year-ahead projection of deficit/GDP
ratio or debt-to-GDP ratio. For the 30-year 1976-2006 for which these projections are available,
Laubach finds that the estimated effects of government debt and deficits on interest rates are
sizable: about 3 to 4 basis points for a one percentage point increase in the debt/GDP ratio and

about 25 basis points per percentage point increase in the projected deficit/GDP ratio.’

Ardagna, Caselli and Lane (2007) focus on the international dimension by using a panel of
16 OECD countries that covers a maximum time span from 1960 to 2002. They find that, in a
simple static specification, a one-percentage-point increase in the primary deficit relative to GDP
increases contemporaneous long-term interest rates by about 10 basis points. They argue that their
estimates tend to understate the effects of fiscal variables on interest rates, as they use current fiscal
policy variables, rather than projected variables. As for debt, they find a non-linearity: only for
countries with above-average levels of debt does an increase in debt affect the interest rate. They
also find that world fiscal policy is important as well: an increase in total OECD government
borrowing increases each country’s interest rates. However, domestic fiscal policy continues to
affect domestic interest rates even after controlling for worldwide debts and deficits. They argue
that the latter finding can be explained either by a less-than-perfect degree of integration of
advanced economies’ government bond markets or by differences in perceived government default

risks.

" He also argues that the fact that the estimated coefficients on the deficit/GDP ratio are six to seven times as large as
those on the debt/GDP ratio is consistent with the view that investors perceive increases in projected deficit/GDP ratios
as highly persistent, but not strictly permanent. This argument is however challenged by Engen and Hubbard (2004),
who note that public debt is also serially correlated in U.S. data, so that investors should also expect increases in federal
government debt to be persistent.
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The issue of the impact of fiscal variables on long-term interest rates has been recently
reexamined by Baldacci and Kumar (2010), who estimate a panel of 31 advanced and emerging
market economies for the period 1980-2008. Like most previous studies, the econometric
framework is based on reduced-form regressions and focuses on deficits (rather than debt). For a
country experiencing an increase in the fiscal deficit of 1 percentage point of GDP, long-term
interest rates could rise by 20 basis points in the baseline case. Taking into account also a
combination of adverse factors (e.g., unfavourable initial fiscal conditions, weak institutions, and
elevated global risk aversion), the authors argue that the effect could be as high as 50 basis points
and that, according to their computations, such effect would be equivalent to a calculated debt

sensitivity of 5-6 basis points.

Over the last decade several studies have focused on the impact on long-term yields of the
demand for government securities stemming from official reserve accumulation, institutional
investors, changes in financial regulation or, more recently, large-scale asset purchases (LSAP)
programs by the Federal Reserve and other central banks.® Beltran, Kretchmer, Marquez and
Thomas (2012) find quite a sizable effect of foreign reserves.® They also argue that the estimated
impact of the Fed’s LSAP program tends to be lower, because the program was designed as a
temporary stimulus program (and announced as such) and the LSAPs apparently increased the
amount of uncertainty surrounding the level of future inflation, thus raising the inflation risk
premium embedded in long-term interest rates. A recent strand of the literature analyses the impact
of demand pressures on sovereign rates through the lens of the preferred-habitat model, in the vein
of Modigliani and Sutch (1966) and Vayanos and Vila (2009). Within this stream, Greenwood and
Vayanos (2014) examine how the supply and maturity structure of the US government debt affect
sovereign bond yields. They find that the maturity-weighted debt-to-GDP ratio is positively related
to bond yields. Following the same preferred-habitat approach, Kaminska and Zinna (2014)
analyse, through a structural estimation, the impact of the demand for sovereign securities on the
term structure of US real interest rates by foreign central banks and by the Federal Reserve. They
find that, for a given debt supply, this demand has a considerable downward pressure on US real
rates™. In a similar vein, Zinna (2014) gives a quantitative assessment of the price pressures exerted

by institutional investors and Bank of England’s quantitative easing on the UK index-linked gilts.

® See, e.g., Chapter VI in BIS (2006), Greenwood and Vayanos (2010), Beltran, Kretchmer, Marquez and Thomas
(2012), Andritzky (2012), Kaminska and Zinna (2014), Zinna (2014) and references therein.

% A $100 billion (about 0.7 per cent of US GDP in 2011) increase in foreign official flows into US Treasury notes and

bonds would lower the 5-year yield by roughly 20 basis points.
% During the years 2008-12, the LSAPs reduced real long-term rates by about 120-140 basis points.
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Andritzky (2012) addresses the thorny issue of whether changes in the investor base (e.g.,
domestic versus non-resident investors, or leveraged versus unleveraged investors) matter. Using a
new dataset on the composition of the investor base for government securities in selected G20 and
euro-area countries, Andritzky estimates a reduced form regression of 10-year yields in which the
explanatory variables also include the shares of government securities held by three typologies of
investor: (1) non-residents; (2) private non-bank financial institutions (institutional investors); (3)
public sector. He finds that a one percentage point increase in the share of government securities
held by institutional investors or non-residents is associated with a reduction in yields by about 2 or
4 basis points, respectively. In order to evaluate whether causality goes from yields to holding
shares (pull effect) rather than the other way round (push effect), Andritzky carries out a panel VAR
analysis and finds evidence of a pull effect, that is that lower yields attract non-resident investors.
He observes, however, that the result could be driven by the fact that the sample period is
characterized by falling yields and increasing non-resident holdings. Finally, Andritzky also pursues
a structural approach and estimates a portfolio balance model for the US, the UK, Germany and
Japan. He finds that a one percentage point increase in the share of statutory or regulatory (i.e. zero
or low interest-rate sensitive) holdings of government securities causes expected annual bond
returns to decline by a minimum of 0.7 basis point in the UK to a maximum of 2.5 basis points in

Japan.

A new perspective comes from a recent strand of the literature on the global financial crisis
which emphasizes the role played by gross (rather than net) capital flows in determining financial
conditions. Borio and Disyatat (2011) and Shin (2012) start from the observation that, in the global
financial system, gross cross-border positions are huge and argue that a focus on current accounts
and net capital flows is misleading. This is because net capital flows, by netting out the gross assets
and liabilities, mask the underlying changes in gross flows and their contributions to existing
stocks, including all the transactions involving only trade in financial assets, which make up the
bulk of cross-border financial activity. Borio and Disyatat discuss the implications of this approach
for the determination of market interest rates, mentioning as an example the downward pressure of
gross capital inflows to the United States on US dollar long-term rates. Shin develops a theoretical

model linking the total intermediation capacity of the banking sector and market risk premia.

Unconventional monetary policies and foreign or institutional demand for government
securities certainly contribute to explain the low level of interest rates after the global financial
crisis. An alternative explanation has been put forward by Krugman (2012), who argues that,

because of the depressed levels of activity, business confidence in advanced economies is depressed
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as well and thus the private sector does not compete with the public sector for funds. Hence, budget

deficits do not necessarily lead to soaring interest rates.

3. Data

The data used for the analysis are mainly obtained from the dataset published by the “OECD
Economic Outlook”. We concentrate on national macroeconomic and fiscal aggregates, for a panel
of 20 countries: Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Ireland,
Italy, Japan, the Netherlands, Norway, New Zealand, Portugal, Spain, Sweden, Switzerland, the
United Kingdom and the United States. We use yearly data, from 1980. Much of the analysis
concentrates on a shorter time-span — from 1995 — that provides complete information on national
financial accounts for all countries in the panel. All macroeconomic aggregates are measured in

terms of share of GDP.

In terms of data and methodology, the closest reference paper is Ardagna et al. (2007). Our
panel differs in that it contains 20 countries, adding Finland, Norway, Portugal and Switzerland. It
also differs in terms of estimation samples: we analyse the periods 1980-2011 and 1995-2011,
whereas they concentrate on the periods 1960-2002 and 1975-2002. Our choice is motivated by two
facts: firstly, few aggregate variables are available for all countries prior to 1980, while there is an
almost perfectly balanced panel after that year. Secondly, 1980 is a year of structural break for
public finance aggregate relationships, both in terms of monetary policy — Volcker’s designation at
the Federal Reserve in 1979 — and in terms of fiscal policy — elections of Thatcher (1979) in the UK
and Reagan (1981) in the USA.

Variables are listed in Table 1. YIELD_10YR and YIELD_3M are the nominal yields of the
10-year benchmark government bond and the 3-month money market interest rate, respectively,
both computed on yearly basis. The inflation rate enters the regressions in two different manners:
either as “expected” 10-year rate (INFLATION_10Y), on yearly basis, or as yearly “spot” rate
(INFLATION). In the former case, it is subtracted from the nominal yield to compute the real 10-
year yield (REAL_10Y); in the latter, it is added to the r.h.s. of the regression, either directly or
subtracted from the nominal yield to compute the 3-month real rate (REAL_3M). Expected inflation
rates on the 10-year horizon are available from “Consensus Economic Forecasts”, for 15 of the 20
countries in the panel, from 1989. We have imputed those of the other countries based on a model
that predicts future 10-year inflation rates based on short-term forecasts of the inflation rate and

recent past rates. Details are reported in the Appendix.
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Table 1: Variables
Variable Name Description

YIELD_10Y 10-year government bond nominal yield
YIELD_3M 3-month treasury bill nominal yield
INFLATION Current inflation rate, YoY
INFLATION_10Y |Modelled forecasted 10-year inflation, YoY
REAL_10Y 10-year government bond real yield
REAL_3M 3-month treasury bill real yield
DEBT Gross government debt (% of GDP)
GOV_ASSET  |Gross government assets (%o of GDP)
WEALTH_HH  [Net wealth of houscholds (% of GDP)
WEALTH_NF Net wealth of non-financial corporations (% of GDP)
ASSET _FF Gross assets of the financial sector (% of GDP)
NF_DEBT External debt (% of GDP)
RESERVES Share of debt held as official reserves by foreign central banks (% of GDP)
AVG_LIFE Average life to maturity of outstanding marketable debt (years)
RATING Maximum rating grade

Data on the financial accounts positions of the main sectors of the economies in the panel
are drawn from the National Financial Accounts as reported by the “OECD Economic Outlook”. In
particular, DEBT and GOV_ASSET are the gross positions of the public sector at large;
WEALTH_HH, WEALTH_NF, are the net financial positions of the Households and Non-
Financial Corporations sectors; ASSET_FF are the gross assets of the Financial sector whereas their
gross liabilities are excluded from the analysis. NF_DEBT is the net position of the Foreign sector,

as reconstructed by Lane and Milesi-Ferretti (2007).

RESERVES is the amount of a country’s currency held by foreign central banks as reserves.
As this is normally all invested in government bonds, we include it in our regressions as a proxy of
“high powered” net-foreign-debt. Data are drawn from IMF COFER and more details on the
aggregation methodology are in the appendix. AVG_LIFE is the average life to maturity of the
outstanding marketable debt, measured in years, as collected by the OECD. RATING is a
categorical variable that summarizes the rating of the three major rating agencies, according to the

methodology outlined in the appendix.

We test for unit root in panel data using the diagnostics of Im, Pesaran and Shin (2003) and
a Fisher-type test as in Choi (2001), based on augmented Dickey-Fuller independent tests on each
country, combined together. Considering most of our variables of interest, we are able to reject the
null hypothesis of the presence of unit roots. YIELD 10Y, YIELD 3M and INFLATION are all
stationary. Only DEBT appears to be 1(1), according to both tests. However, in accordance with
Engen and Hubbard (2004), when considering the level of interest rates, it is most appropriate to

compare it with the level of debt, thus we prefer to include this variable into the regressions in
12



levels rather than in first differences. Moreover, since only DEBT shows evidence of non-
stationarity, we do not need to test for any cointegration among the variables. Given that, we are
allowed to estimate our model with OLS. Considering the other series, which are included in our
regressions as controls, we find only little evidence for non-stationarity. RESERVES, AVG_LIFE
and WEALTH_NF appear to be 1(0) according to the results of both tests. For GOV_ASSET,
WEALTH_HH and NF_DEBT the evidence is more mixed. In fact, the non-stationarity of these
three variables can be rejected according to the IPS test, but cannot according to the ADF one.
Since the power of IPS test is comparatively higher than that of the ADF, we can conclude for the
stationarity of these series. Finally, we fail to reject the null hypothesis of non-stationarity with both
the IPS and the ADF only for the variables RATING and ASSET_FF. However, given the very
short time span available for these series (only 16 data points), the power of both tests is extremely
low and might invalidate our conclusions about the stationarity properties of the series. Thus we

prefer to use all of them in levels.

4. Identification Strategy

On bond markets yields clear demand and supply. If there is an increase in the supply of
bonds, its impact on the market yield depends on the slope of the demand curve. For a given
increase in the supply of bonds, the higher the slope of the demand function the higher the increase
in yield which is necessary to clear the market. The objective of the paper is to estimate the
interest-rate sensitivity of the demand for sovereign debt for advanced countries. This is a key
parameter, as it allows to quantify the potential impact, on long-term yields, of a change in the stock
of sovereign debt.

The reduced-form equation for the market yield i; at time t is
It =ap+ ar*q + ey, 1)

where ¢ is the outstanding amount (that is, the supply, which is assumed exogenous) of the bond at
time t and e is a residual. The slope parameter a; provides an estimate of the interest rate sensitivity
of demand. In order to control for changes in the demand for bonds that are unrelated to interest
rates, we allow for exogenous shifts in the demand for sovereign debt. Our baseline equation is as

follows:

yield _10yi: = ap + a;*debt;; + ax*Xi + €iy, (2)

1 As a robustness check, given that unit-root tests may be unable to identify the presence of any structural break in the
data, we performed the same tests also restricting the longitudinal sample to 2010, since the sovereign debt crisis in the
euro area burst in 2011. The conclusions about stationarity reported in the main text are basically unchanged.
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where yield_10y; is the yield on 10-year government bonds for country i in period t, debt;; is the
debt-to-GDP ratio, X is a set of controls and e;; is a disturbance term with standard assumptions.
Our parameter of interest is a;. Depending on the specification, yield_10y;; may be measured either
in real or nominal terms, with proper adjustments to the explanatory variables to make the two sides
of the equation consistent. We choose to include all the variables into the regressions in levels
rather than in first differences. In fact, in accordance with Engen and Hubbard (2004), the level of
debt should be a more appropriate measure to evaluate the effect of government borrowing on the

level of the interest rate.

The government debt supply is a key component to determine the market clearing level of
interest rates. However its identification might not be as straightforward as it might first appear. In
this framework the relevant debt supply corresponds to the share of the stock of government debt
that can be actually exchanged on financial markets. While we consider the ratio of each country’s
government debt to GDP as the debt supply, this assumption can somewhat overestimate the actual
supply of debt on financial markets. In fact, in many developed countries, public sector or quasi-
public sector institutions hold a non-negligible part of the stock of government debt (e.g. the Social
Security Trust Fund in the US or the Japan Post Holding in Japan). In this sense, since the share of
government assets to GDP could be regarded as a proxy of such holdings, the inclusion of this
variable among the regressors could help mitigate this potential problem.

The activity of central banks is another relevant determinant of government debt demand.
Central banks usually are big players in sovereign debt markets. Moreover, in recent years their role
has been on the rise, because of the LSAP programs by the Federal Reserve and similar programs
by other central banks. Such programs have reduced the stock of government debt available to the
market. In our empirical framework, we control for the demand for government debt stemming
from central banks in two ways. First, among the right-hand side variables, we include foreign
currency reserves held in government bonds*2. Second, we take into account the gross assets of the
domestic financial sector, which also include central banks assets. This is a convenient way of
taking this issue into account, since there is no easy way to measure the amount of sovereign
securities purchased by central banks within those programs for all of the countries in the sample. It
must be underlined also that these LSAP-type programs only affect a very limited portion of the
sample period (the 2009-2011 at most).

The key idea that we use to obtain identification is that of exploiting the national financial

accounts (or flow of funds accounts) identity. As shifters of demand, we use the balances — i.e. the

12 The Appendix explains how we allocate the foreign currency reserves to the government debt of euro-area countries.
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difference between the value of assets and liabilities — of the financial accounts of the main
institutional sectors of the economy. More specifically, we use the financial accounts identity to
saturate the regression with the balances of all but one of the sectors (so as to avoid collinearity).
We thus control for the net financial balances of households, non-financial firms and the foreign
sector, leaving aside the net balances of financial intermediaries (see also the appendix). In order to
assess whether gross (rather than net) positions also have an impact, we control for the world
reserves invested in the currency of the country and for the gross assets of the financial sector. The
latter variable also plays the role of proxy of the implicit burden that sovereigns might shoulder in
case of financial crises.*® Finally, we include general government’s gross assets among the
regressors for the reasons mentioned above. All financial balances are measured as a fraction of
GDP. Table A.4 in the Appendix provides the correlation coefficients between our variable of
interest — public debt — and the other control variables. As shown by those coefficients none of the
chosen control variables in this framework is able to explain by itself a large portion of the variation
in the Debt variable. Anyway, as one would expect, there is a certain degree of cross-country

variability in the correlation coefficients.

In addition, we limit the range of possible slopes of the yield curve controlling also for the
short-term rate. We also allow for other shifters of demand that capture the degree of substitutability
of sovereign debt with other assets, such as the average life to maturity of the outstanding amount of

government bonds and the ratings of sovereign issuers.
The above identification approach rests upon three key assumptions:

(1) Bond supply is exogenous. This is a strong assumption, and later on we relax it. Bond supply
can be regarded as inelastic to interest rates only in the short run. In the long-run, the supply
of bonds is to some degree interest-rate sensitive (the higher the interest rate the lower the

supply of bonds).

(2) The financial positions (gross assets and liabilities and/or their balance) of the institutional
sectors of the economy are exogenous. This is also not necessarily true. The portfolio choices
of households and foreign investors are likely to be affected, to some degree, by the level of
sovereign yields. This observation is consistent with Andritzky (2012)’s finding that declines
in yields would be followed by (rather than being a consequence of) inflows of foreign
investments in government bonds. Similarly, the financing decisions of non-financial

corporations are affected by the level of sovereign yields. However, for the purpose of this

3 In this light, considering financial institutions’ liabilities could be considered more appropriate, but, given the high
level of financial institutions’ leverage, the difference between assets and liabilities is hardly significant for our
purposes.
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analysis, the failure of this assumption is a second-order problem. In case of endogeneity of
some of these demand shifters set as control variables, our parameter of interest — the slope of
the demand function (coefficient a; in equation (2)) — would be somewhat biased. But it
would be anyway less biased than if omitting the relevant control variables. Moreover, the
potential bias of the coefficient for the debt supply will be overcome through a framework
allowing for IV estimations, whose set-up is explained below.

(3) Institutional sectors’ asset allocation is assumed to be constant over time and across
countries, as reflected by the fixed portfolio coefficients. This is also a simplifying
assumption, because one may argue that, for example, the share of households’ financial
wealth held in government bonds may change. However, we have too few observations to

allow for time- or country-varying coefficients.

Once our best model specifications are fixed, we are able to relax assumption (1), addressing
the potential endogeneity of the bond supply, through an IV estimation. This approach also allows
us to overcome any potential bias in the estimation of the slope of the demand function (see above,
the discussion of assumption (2)). Therefore, the most robust results of the paper are reached

through the IV estimates, while non-instrumented results should be considered just for comparison.

The supply of bonds is well likely to be influenced by the level of the interest rate: the lower
this level, the higher the supply of bonds. In practice, the endogeneity problem might be not
extremely relevant, because the share of the outstanding amount of government bonds that is
actually interest-rate sensitive is limited. Every year, the bond supply — which can be proxied by the
debt-to-GDP ratio, debt;; — is in fact constrained by the realized — indeed predetermined — debt-to-
GDP ratio one year before (debt;.1). The fiscal room to determine the supply of bonds at time t is
further constrained by the amount of interest payments on the realized government debt. Finally, the
automatic stabilizers that react to the cycle would further reduce the endogeneity of the supply of
debt.

In order to correctly address the endogeneity problem, we then isolate the share of the debt
supply that is actually discretionary and use the strictly exogenous debt supply as instrumental
variable for the actual debt-to-GDP ratio in a two-stage least-squares fixed-effect estimation. The

exogenous component of the debt supply — debt_ex; — is calculated as follows:

debt_ex; = debtj1 + int_pay; + aut_stab;
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where debt; ;. is the realized debt-to-GDP ratio at time t-1, int_payj; is the ratio of interest payments
due at time t to GDP and aut_stabj; is the share of the primary balance attributable to non-
discretional automatic stabilizers. The latter variable, being a typical cyclical component, is
calculated as the difference between the realized primary balance of each country and its cyclically-

adjusted value, as calculated by the OECD.

The baseline estimation method for our panel regression is ordinary least squares with
country fixed effects and robust standard errors. For the reduced-form equation (2), that makes use
of financial accounts variables, we have data for 18 countries over the period 1995-2011, totalling
292 observations (about 16 observations per each country) **. When considering the IV estimates,
we rely on a two-stage least-square within estimator (IV-FE) method, or on a first-differenced
GMM, depending on the instruments.

5. Estimation Results

Our main results are summarized in Tables 2 and 3, in which columns differ from one

another either in terms of the sample period, the set of control variables or the estimation method.

Right-hand side variables always include a 3-month (real or nominal) interest rate, to control
for parallel shifts of the yield curve. The underlying assumption that this rate is uncorrelated with
the error term is based on the fact that this is a policy rate set by the central bank. The other

explanatory variables only capture movements of the slope of the yield curve.

Let’s start with the estimates that assume that the bond supply is exogenous. The main
results are presented in columns 1 and 2 of Table 2. Starting from the specification shown in
column (1), the interest rate sensitivity of the demand for government bonds is quite high: an
increase of one percentage point in the public debt-to-GDP ratio leads to an increase in the 10-year
real rate on the order of 5 basis points. Moreover, the R? of the regression is fairly good and almost
all of the other coefficients are significant and have the correct sign. An increase of one percentage
point of GDP in general government’s gross assets or households’ net financial wealth lowers the
10-year real interest rate by about 3 basis points. A reduction of one percentage point of GDP in the

net debt of non-financial firms or an increase of the same magnitude in the net foreign debt

 We drop New Zealand and Switzerland from the analysis, since financial accounts data for these two countries are
missing.
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Table 2
Ten-year interest rates of advanced economies: Estimates of the sensitivity of demand (1)

(1] (2] (3] (4]

Public debt (% GDP) 0.0480 [0.00] 0.0309 [0.00] 0.0481 [0.00] 0.0298 [0.01]
Inflation (%) 0.4502 [0.00]  0.4060 [0.00]

3-month real rate (%) 0.4977 [0.00] 0.4999 [0.00]

3-month nominal rate (%) 0.4840 [0.00] 0.4691 [0.00]
General gov't assets (% GDP) -0.0286 [0.00] -0.0242 [0.00] -0.0282 [0.00] -0.0228 [0.00]
Househ.ds’ net fin. wealth (% GDP) -0.0287 [0.00] -0.0240 [0.00] -0.0279 [0.00] -0.0223 [0.00]
Non-fin. corp.ns’ net wealth (% GDP) -0.0129 [0.03] -0.0090 [0.06] -0.0123 [0.06] -0.0080 [0.11]
Net foreign debt (% GDP) -0.0067 [0.16] -0.0064 [0.12] -0.0057 [0.28] -0.0042 [0.36]
Foreign off. reserves (% GDP) -0.1480 [0.00] -0.1307 [0.00] -0.1514 [0.00] -0.1363 [0.00]
Fin. corp.ns’ assets (% GDP) -0.0002 [0.63] -0.0006 [0.21] -0.0002 [0.69] -0.0005 [0.21]
Average life to maturity (years) -0.2165 [0.03] -0.1643 [0.04] -0.2267 [0.02] -0.1837 [0.02]
AA + (dummy) 0.3361 [0.02] 0.4210 [0.02]
AA (dummy) 0.5205 [0.02] 0.6476 [0.01]
AA - (dummy) 1.6263 [0.00] 1.7559 [0.00]
A + (dummy) 1.9507 [0.00] 2.0284 [0.00]
BBB + (dummy) 5.0045 [0.00] 4.8819 [0.00]
BB + (dummy) 6.4117 [0.00] 6.3771 [0.00]
Constant 54568 [0.00] 5.9523 [0.00] 5.4026 [0.00] 5.6213 [0.00]
Country Dummies Yes Yes Yes Yes
R-square 0.368 0.516 0.371 0.522
Sample period 1995-2011 1995-2011 1995-2011 1995-2011
Number of countries 18 18 18 18
Number of observations 292 292 292 292

Legend of model specification: [1] Heterogeneous time trend and economic restrictions; [2] Heterogeneous time trend,
economic restrictions and ratings; [3] Heterogeneous time trend and economic restrictions; [4] Heterogeneous time
trend, economic restrictions and ratings.

(1) Panel estimates with fixed effects, run on yearly data. For each specification, the table shows coefficient estimates
and, in square bracket, the related p-values.
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position™® lower the 10-year real rate by about 1 basis point. A much stronger effect is found for
foreign official reserves (a component of the net foreign debt position): one percentage point
increase in the ratio of foreign reserves to GDP leads to a reduction of the 10-year real rate by 15
basis points. An increase in financial corporations’ gross assets is also associated with a reduction
of the 10-year real rate, but in this specification the effect is not statistically significant. Finally, a
one-year increase in the average life to maturity of the outstanding amount of government bonds
implies a decline of almost 22 basis points in the 10-year real rate.

The degree of substitutability between government bonds and alternative asset classes (e.g.,
corporate bonds and listed shares) is affected by changes in the creditworthiness of sovereign
borrowers — i.e. by changes in sovereign credit risk. In the specification shown in column (1), the
only variable that accounts for investors’ sovereign debt sustainability concerns, in addition to the
level of public debt as such, is the average life to maturity of the existing stock of bonds. The
specification presented in column (2) of Table 2 tries to better capture investors’ perception of the
soundness of sovereign borrowers. It does so by including sovereign ratings dummies among the
control variables, under the working hypothesis that the grades assigned by rating agencies to
government bonds can be a rough indicator of financial markets participants’ perceptions of
sovereign credit risk. In the specification shown in column (2), rating dummies turn out to have a
strong effect on the 10-year real rate. Their coefficients are significant and proportional to the
degree of riskiness associated with the rating grade. A comparison of column (2) with column (1)
indicates that the inclusion of rating dummies tends to make demand sensitivity lower than in the
specification without rating dummies: one additional percentage point of public debt-to-GDP ratio
increases the 10-year real rate by about 3 (instead of 5) basis points. The other coefficients are all

remarkably stable, although most of them are a bit smaller in magnitude.

In column (3) and column (4) the short-term real rate and the inflation rate are replaced with
the nominal short rate. Column (3) is without rating dummies. The demand sensitivity is about 5
basis points. Column (4) also includes rating dummies. The demand sensitivity is about 3 basis

points, as in column (2).

A key aspect of demand sensitivity estimates is the potential endogeneity of the supply of
debt. As explained in Section 4, this is addressed through instrumental variables estimates. This
approach also allows to address the potential bias of the coefficient for the slope of the demand, in
case of endogeneity of some control variables. The estimates are shown in Table 3 and are the main

results of the paper. Equations (1) and (2) of Table 2 are replicated with different instruments,

1> The coefficient of the net foreign debt position is not significant, however. We are grateful to Philip Lane and Gian
Maria Milesi-Ferretti for providing these data. The original reference is Lane and Milesi-Ferretti (2007).
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Estimations with instrumental variables (1)

Table 3

Memorandum items (from Table 2):

[1] 2] [1] 2] [1] [2] [1] 2
Estimation Method FE FE FD-GMM FD-GMM IV-FE IV-FE FD-GMM FD-GMM
Public debt (% GDP) 0.0480 [0.00] 0.0309 [0.00] 0.0480 [0.050] 0.0306 [0.00] 0.0442 [0.00] 0.0248 [0.00] 0.0391 [0.00] 0.0194 [0.03]
Inflation (%) 0.4502 [0.00] 0.4060 [0.00] 0.4452  [0.00] 0.4047 [0.00] 0.4512 [0.00] 0.4077 [0.00] 0.4527 [0.00] 0.4747 [0.00]
3-month real rate (%) 0.4977 [0.00] 0.4999 [0.00] 0.4867 [0.00] 0.4940 [0.00] 0.4987 [0.00] 0.4961 [0.00] 0.5056 [0.00] 0.5163 [0.00]
3-month nominal rate (%)
General gov't assets (% GDP) -0.0286 [0.00] -0.0242 [0.00] -0.0287 [0.00] -0.0241 [0.00] -0.0259 [0.00]  -0.0205 [0.00] -0.0256 [0.00] 0.0191 [0.01]
Househ.ds’ net fin. wealth (% GDP) -0.0287 [0.00] -0.0240 [0.00] -0.0284 [0.00] -0.0238 [0.00] -0.0264 [0.00] -0.0209 [0.00] -0.0324 [0.00] 0.0191 [0.00]
Non-fin. corp.ns’ net wealth (% GDP) -0.0129 [0.03] -0.0090 [0.06] -0.0128 [0.01] -0.0090 [0.03] -0.0105 [0.02] -0.0063 [0.11] -0.0127 [0.02]  0.0031 [0.56]
Net foreign debt (% GDP) -0.0067 [0.16] -0.0064 [0.12] -0.0059 [0.17]  -0.0060 [0.11] 0.0044 [0.36] -0.0035 [0.40] -0.0038 [0.49] 0.0023 [0.67]
Foreign off. reserves (% GDP) -0.1480 [0.00]  -0.1307 [0.00] -0.1492 [0.00]  -0.1302 [0.00] -0.1414 [0.00] -0.1216 [0.00] -0.1356 [0.00]  0.0953 [0.00]
Fin. corp.ns’ assets (% GDP) -0.0002 [0.63] -0.0006 [0.21] -0.0002 [0.58]  -0.0006 [0.18] 0.0002 [0.67] -0.0006 [0.16]  -0.0002 [0.75] 0.0001 [0.75]
Average life to maturity (years) -0.2165 [0.03] -0.1643 [0.04] -0.2150 [0.01] -0.1673 [0.02] -0.2146 [0.00] -0.1606 [0.01] -0.222 [0.02] 0.1913 [0.02]
AA + (dummy) 0.3361 [0.02] 0.1732 [0.01] 0.4181 [0.02] 0.2710 [0.00]
AA (dummy) 0.5205 [0.02] 0.1897 [0.01] 0.6705 [0.01] 0.3199 [0.00]
AA - (dummy) 1.6263 [0.00] 0.3412 [0.00] 1.7619 [0.00] 0.3795 [0.00]
A + (dummy) 1.9507 [0.00] 0.3964 [0.00] 2.1219 [0.00] 0.4603 [0.00]
BBB + (dummy) 5.0045 [0.00] 0.6236 [0.00] 5.2150 [0.00] 0.6094 [0.00]
BB + (dummy) 6.4117 [0.00] 0.5874 [0.00] 6.7157 [0.00] 0.6265 [0.00]
Constant 5.4568 [0.00] 5.9523 [0.00] 5.4505  [0.00] 5.9542 [0.00] 5.4879 [0.00] 5.9908 [0.00] 6.3858 [0.00] 5.9854 [0.00]
Country Dummies Yes Yes Yes Yes Yes Yes Yes Yes
R-square 0.368 0.516 0.389 0.548
Sample period 1995-2011 1995-2011 1995-2011 1995-2011 1995-2011 1995-2011 1995-2011 1995-2011
Number of countries 18 18 18 18 18 18 18 18
Number of observations 292 292 292 292 292 292 292 292

Debt (t-1) Debt (t-1) Debt_ex Debt_ex Debt_ex; Debt_ex ;

Instruments

Debt_ex (t-1)

Debt_ex (t-1)

Legend of model specification: [1] Heterogeneous time trend and economic restrictions; [2] Heterogeneous time trend, economic restrictions and ratings;
(1) Panel estimates with instrumental variables, run on yearly data. For each specification, the table shows coefficient estimates and, in square bracket, the related p-values.
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namely (a) lagged debt (which is not strictly exogenous, but can be considered predetermined); (b)
exogenous debt (as specified in Section 4) and (c) exogenous debt together with the lagged value of
debt. With the strictly exogenous debt — case (b) — equations (1) and (2) can be estimated with a
two-stage least-square within estimator (IV-FE) method, while for cases (a) and (c), the equations

are estimated with a first-differenced GMM with robust errors.

The coefficients for the debt variable range from 4 to 5 basis points for equation (1), without
rating dummies, and from 2 to 3 basis points for equation (2) that includes rating dummies. These
results are broadly in line with the baseline estimations — respectively, 5 and 3 b.p. for equations (1)
and (2) in Table 2. The slight reduction in the magnitude of the coefficient in both specifications is
consistent with the theory, which predicts a negative relation between the level of the interest rate
and the supply of bonds. Moreover, the small change in the coefficients from the baseline strict-
exogeneity estimations points to a limited sensitivity of the debt supply to interest rates.
Considering the control variables, most of the conclusions stated in the above paragraphs continue

to hold in this setting, pointing to a reliable specification.

In particular, despite being quite strong, our restriction on demand shifters fits the data very
well and we are able to quantify the effects of several factors in a consistent way. The largest
coefficient is associated with official foreign exchange reserves. This agrees with the view that the
sizable stock of reserves accumulated by emerging market countries since the late nineties (due to
currency intervention, current account surpluses and other factors) has exerted a strong downward
pressure on the yields of advanced economies (Bernanke, 2005). Other factors having an impact on
the demand for sovereign debt are households’ and non-financial corporations’ net financial wealth
and general government’s holdings of financial assets. It is worth underlying that the net financial
wealth of non-financial corporations is usually negative and is actually a debt. According to the
results, this net wealth is associated with a negative coefficient, which means that an increase in the
net debt of financial corporations is associated with higher yields on government debt. As expected,
the government debt supply can be crowded out by an increased supply of alternative assets, like
corporate bonds. Analogously, the negative coefficient for households’ net financial wealth shows
that an increase in the stock of savings of the private sector can put downward pressure on
government debt yields. On the other hand, the holdings of financial assets by the general
government are associated with lower yields as these assets decrease the net debt of the general
government but can also stand against future government implicit guarantees (e.g. pension schemes,
etc.). The coefficient for the net foreign debt position (which takes into account all capital flows,
including official foreign exchange reserves) is negative, even if it is not significant. In this view, a

higher net foreign debt, arising from a net inflow of foreign funds, could be associated with lower
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yields, as these funds would be allocated across the different assets available in the economy,

among which the government debt is one of the main ones.

The coefficient associated with banks’ gross assets is not significant. This is not necessarily
inconsistent with the hypothesis that gross (rather than net) capital flows matter, for two reasons.
First, the acceleration in cross-border bank assets started around the middle of the 2000s® and thus
weighs on a rather small fraction of our sample period. Second, gross (as opposed to net) flows
effects are also captured by official reserves.

As for public debt sustainability indicators, which allow us to control for changes in
financial markets’ perception of sovereign credit risk, we find that the average maturity of public
debt — that also accounts for the refinancing risk of the debt stock — does matter. A higher average
life to maturity of the debt stock (measured in years) is associated with lower yields. The results for

ratings generally associate higher yields to lower credit rating grades, as expected.

6. Robustness

Our main robustness concern regards the reliability of financial accounts in accurately
capturing demand shifts. As explained in Section 4, we saturated the equations with the net balances
of the financial accounts identity of all institutional sector but one (that of financial intermediaries)

and also included gross assets of financial intermediaries.

To test the robustness of our findings to this specification we run several replications of
equations (1) and (2) including the net financial balance of financial intermediaries and in turn the
gross assets of any other institutional sector. The results — shown in the Appendix (Table A.5) — are
robust to changes in the chosen financial accounts specification. The debt coefficient remains
significant and changes its value only marginally. The specification shown in Tables 2 and 3

appears to be the most meaningful economically.

In our main specification, we choose not to include time dummies. Indeed time dummies
imply a country-invariant time effect, which is obviously not the case in such a panel. Therefore,
the common time trend is replaced with country-level time trends based on our economic
restriction, namely that shifts in the demand schedule are driven by changes in the balances of the
financial accounts of the main institutional sectors of the economy (as explained in Section 4). This
amounts to give each country its own “time trend”, driven by the fundamentals of each country’s
financial structure. Including the time dummies, together with our economic restriction, would incur

the risk of double counting the time effect, with a potential result of collinearity. Moreover, given

18 See, e.g., Figure 5 in Shin (2012).
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the limited number of observations in our main specifications (292 observations), we prefer a more
parsimonious model, whereas the inclusion of time dummies would greatly reduce its degrees of
freedom. Nevertheless, as a robustness check, we also run our main specification (with and without

rating dummies) including time dummies as well. The results do not change qualitatively.

We conducted several other robustness checks (not shown). We thoroughly looked for
non-linearities (trying many different parameterizations, like interactions among regressors, the
squared level of debt and thresholds in the level of debt-to-GDP ratio, to name just a few), but we
did not find any type of non-linear effect. This is in contrast with Ardagna et al. (2007), which
however does not control for ratings. We also tried many different types of forward-looking
variables (e.g., expected short- and long-term inflation and expected fiscal deficits one- and two-
year forward), but we didn’t get any significant gain in terms of accuracy of the estimates.

7. Conclusions

We obtain an estimate of the long-term slope of the demand function for government
securities in advanced economies. We use panel data regressions on 18 countries covering the
seventeen years from 1995 to 2011. The sample period includes not only the low interest rates
phase in the mid-2000s but also the further downward trend in market yields observed in the
three-year 2009-11 after the most acute phase of the global financial crisis. We find that, in the long
run, each percentage point increase in the ratio of public debt to GDP raises 10-year rates by 2 basis
points. This is a sizeable effect, considering that, in the three-year 2009-11, the median value of the
average annual change in the debt-to-GDP ratio was equal to almost 6 percentage points in the 18
countries considered and 7 percentage points in the G7 countries. The fact that long-term interest
rates actually declined for several countries in the sample, while the debt-to-GDP ratio increased in
2009-11, can be explained through exogenous shocks to the demand function that are accurately

considered in our framework through a broad set of controls.

Previous estimates of the demand sensitivity of government debt in the United States are in
line with our results. Most of those estimates, however, are based on sample periods that do not
extend beyond the mid-2000s. Moreover, our empirical framework is able to identify the long-term
sensitivity of the demand for government bonds, because it controls for short-term shifts in the

demand and also addresses the potential endogeneity of debt supply to interest rates.

The use of financial accounts data also allows us to take into account in a consistent way
some factors that have been said to affect market yields since the 2000s, namely the accumulation

of foreign official reserves by emerging market and oil exporting countries and changes in financial
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regulation and accounting. Our results give insights also on the interest rate effects of
unconventional monetary policies, although the latter matter only in the last two years of the sample
and for a limited number of countries. We also find evidence that gross (rather than net) positions
do have an impact on interest rates. These results are robust to the use of different combinations of
financial accounts data as right-hand side variables. Finally, we control for changes in the perceived
riskiness of government bonds by using debt sustainability indicators (average life to maturity and

sovereign ratings).

In conclusion, public debt does affect long-term interest rates and its potential drag on its
own sustainability through higher interest rates should not be overlooked. It must be underlined,
however, that the interest rate burden and other costs of public debt have always to be carefully
weighed against the overall short- and long-run benefits of government intervention, especially in

depressed economies.
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Appendix

In this Appendix we provide further evidence of the methodologies we use to assemble the
data for some variables. All the macroeconomic and fiscal variables did not need any special care,
except presenting the main fiscal variables as a share of GDP, while the long-term expected
inflation, the share of debt held in foreign official reserves and the rating variables needed some
additional manipulation. Moreover, some further explanation on financial account variables might
be useful.

Macroeconomic Variables

The macroeconomic and fiscal variables data were collected from the n. 88 OECD
Economic Outlook. Here is presented the list of the main variables selected, with their OECD code
and definition.

Table A.1: Macroeconomic and Fiscal Series

Code Description
CBGDPR Current account balance, as a percentage of GDP
CPIH_YTYPCT |Consumer price index, harmonised, year-on-year growth
EXCHER Real effective exchange rate, constant trade weights (New)

GAP Output gap of the total economy
GDPV Gross domestic product, volume, market prices
GFAR General government gross financial assets, as a percentage of GDP
GGFL General government gross financial liabilities, value
IRL Long-term interest rate on government bonds
IRS Short-term interest rate
NLG Government net lending, value

Expected long-term inflation

The most comprehensive and reliable data source of forecasts of macroeconomic indicators
is provided by Consensus Economics, from 1989 onwards. Regarding short-term forecasts, CE
provides monthly updates of forecasts for the year under review and one year ahead, for all the
countries of the sample”.

However data for 10-year ahead forecasted inflation are provided only for a subset of 12
countries out of the 20 we are interested in (Canada, France, Germany, Italy, Japan, the UK and the
US from 1990; the Netherlands, Spain and Sweden from 1995 and Norway and Switzerland from
2000)*8. We specify a regression model able to explain the 10-year forecasted inflation for these 12
countries. Then, through the regression coefficients, we build a modelled 10-year forecasted
inflation variable for all the countries of the sample. We estimate a fixed-effect panel regression
model, following the same econometric restrictions about the robustness of the errors as in the main
regression in Section 5. The model specifications we estimate are shown in Table A.2. Trying to
hold the model as simple as possible, we restricted the set of regressors to realized and short-term
forecasted values of inflation, while the regressand is obviously the 10-year forecasted inflation.

" These forecasts structure is followed from February onwards, as the January release reports data for the year before
and the one under review. Collecting short-term data we chose the forecasts released every February.

18 Actually, the average 10-year inflation forecast is not readily available. Consensus Economics provides semi-annual
forecasts of inflation 1-, 2-, 3-, 4-, 5-, and the average 6-to-10-year ahead. Thus, we have averaged the data through
every maturity of the reference horizon and between the two issues of every year.
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Our estimation results are presented in Table A.2. According with the AIC and BIC criteria,
we can consider a simple model with only the 1-year forecasted inflation as regressor as our
preferred specification, as in eq. (3).

Table A.2: 10-Year Ahead Inflation Forecasts Estimation

Dep. Var. INFLATION_10Y
Time Sample (1990-2010)
M @ © @
OLS OLS OLS OLS
INFL_CUR_FCAST 0.480 -0.036
9.96*  (-1.07)
INFL_1Y_FW 0.787 0.746 0.775
(11.69y% (204000 (17.40)%*
INFLATION -0.027
(1.27)
CONSTANT 1.241 0.609 0.624 0.616
(12.60p%%  (691y*  (7.97p  (7.58)%*
Adjusted R2 0.73 0.91 0.91 0.91
F-Test 99.13 286.70 416.35 202.95
AIC 183.10 -89.71 -89.72 -90.49
BIC 186.48 -82.95 -86.34 -83.74
N. of obs. 217 217 217 217

As a robustness check, we plugged realized and expected values of GDP growth in our
regressions. However GDP growth does not appear to play a statistically significant role in shaping
long-term inflation expectations. Thus we maintain eq. (3) as our preferred model specification.
From its coefficients, we can build the modelled 10-year ahead inflation forecasts.

Financial Accounts

Financial balance sheets data are collected from the OECD Database “Financial Accounts”,
which belongs to the System of National Accounts (SNA 93). According to the OECD definition,
the financial balance sheets “record the stocks of assets and liabilities held by the institutional
sectors, and give a picture of their net worth, at the end of the accounting period”*®. Even though
data are available from 1970 onwards, we find adequately populated series for the 20 countries of
our sample from 1995 onwards®. However New Zealand did not provide this set of data with
continuity, thus restricting our sample to 19 countries when using financial accounts variables.

The institutional sectors, the economy is broke-down in, are: non-financial corporations
(S11), financial corporations (S12), general government (S13), households and non-profit
institutions serving households (S14-15). These sectors sum up to make the total economy sector
(S1). Finally, another sector is added, accounting for the rest of the world sector (S2), which reflects
asset and liabilities of non-residents. Similarly to the balance of payment identity, any net worth
value of the total economy sector is balanced by a net worth value of opposite and equal size for the
rest of the world, such that the following identity is always true:

NetWorth®* + NetWorth®'? + NetWorth®® + NetWorth®***® + NetWorth®? = 0

9 Further details can be found at:
http://www.oecd.org/LongAbstract/0,2546,en_2649 34245 37366237 _1 1 1 1,00.html. For a recent analysis based on
these data, see Bruno, De Bonis and Silvestrini (2012).

201995 is the year of the introduction of the ESA95 standard, which makes the national accounts data comparable
across countries. Only few countries provide data prior to this year.
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We chose to use consolidated financial accounts. The reliability of consolidated accounts
more accurately represents the financial position of the various sectors in the economy.

Debt held in foreign currency official reserves

Since data accounting for the share of government debt held by foreign central banks,
through the allocation of their official foreign exchange reserves, are not available, a proxy variable
mimicking this phenomenon is necessary. We rely on the IMF COFER database, which provides
the currency composition of official foreign exchange reserves being held globally?!. Moreover,
these reserves data do not include holdings of a currency by its issuing country. Thus this dataset
can serve as the best proxy for the demand of sovereign debt from foreign central banks.

Only the following currencies are identified in the database: US Dollar, Euro, Pound
Sterling, Japanese Yen and Swiss Franc; and other currencies®’. Thus we are able to attribute the
share of foreign exchange reserves invested in sovereign debt only for four countries: the US, the
UK, Japan and Switzerland. For the remainder of the sample — euro-area countries and others — we
need some manipulation of the data. For the euro-area countries in our sample we choose to assign
to each country a share of the reserves in euros equal to its share of the euro-area GDP®. It is hard
to imagine an objective criterion able to account for the flight-to-safety phenomenon that affected
the euro-denominated debt market in the aftermath of the global financial crisis of 2007-2010. Thus,
our data might be slightly underestimated for core euro-area countries (e.g. Germany, France, etc.)
and slightly overestimated for peripheral countries (e.g. Ireland, Portugal, etc.). For the remainder
of the sample we follow a similar approach. The “other currencies” series is broken down according
to the share of each country’s GDP, relative to world GDP.

Rating Grades

Rating grades are collected from the three main rating agencies (Standard & Poor’s,
Moody’s and Fitch Ratings), made comparable through the commutation criteria shown in Table
A.3, and associated with the corresponding number, as reported in the Rank column, such that every
country have three numbers, corresponding to three ratings, for every year. The lowest number,
corresponding to the highest rating grade, is selected for every country and year. In the 1995-2010
sample the highest rating grade is always no less than 4 (that is AA-/Aa3/AA-).

2L For further details, see: http://www.imf.org/external/np/sta/cofer/eng/index.htm

22 Before the introduction of the euro in 1999, the COFER database also identified: Deutsche Mark, French Franc,
Netherlands Guilder and the European Currency Unit (ECU).

% For the years preceding the introduction of the euro (1995-1998), when three national currencies and the ECU were
identified, we choose a similar criterion. Deutsche Mark, French Franc and Netherlands Guilder are attributed to
Germany, France and the Netherlands. In addition, a share of ECU holdings is assigned to each EU country according
to its share of EU GDP.
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Table A.3: Rating grades conversion table

S&P Moody's Fitch Rank
AAA Aaa AAA 1
AA+ Aal AA+ 2
AA Aa2 AA 3
AA- Aa3 AA- 4
A+ Al A+ 5
A A2 A 6
A- A3 A- 7
BBB+ Baal BBB+ 8
BBB Baa2 BBB 9
BBB- Baa3 BBB- 10
BB+ Bal BB+ 11
BB Ba2 BB 12
BB- Ba3 BB- 13
B+ B1 B+ 14
B B2 B 15
B- B3 B- 16
CCC+ Caal CCC+ 17
CCC Caa2 CcccC 18
CCC- Caa3 CCC- 19
CC Ca CC 20
C C C 21

Table A.4: Correlation Matrix between Government Debt and the chosen control variables

Variable

Country GOV_ASSET WEALTH_HH WEALTH_|ASSET FF NF_DEBT RESERVESAVG LIFE
Australia -0.33 -0.63 0.66 -0.81 -0.31 0.44 -0.40
Austria 0.94 0.36 -0.08 0.25 -0.68 0.49 0.07
Belgium 0.19 0.75 0.32 -0.89 -0.40 -0.65 -0.57
Canada 0.01 0.23 0.20 -0.51 0.94 0.45 -0.82
Denmark 0.28 -0.55 0.77 -0.75 0.59 0.35 -0.23
Finland 0.73 -0.46 0.23 -0.25 0.13 -0.44 0.66
France 0.57 0.52 -0.49 0.80 0.81 0.88 0.68
Germany 0.45 0.85 -0.31 0.74 -0.88 0.90 0.53
Ireland 0.69 -0.11 -0.69 0.77 0.91 0.83 -0.12
Italy 0.15 -0.16 0.52 -0.32 -0.40 -0.34 -0.48
Japan 0.92 0.97 0.76 0.63 -0.91 0.86 0.31
Netherlands 0.77 0.42 -0.25 -0.54 -0.45 -0.40 0.20
Norway 0.84 -0.39 -0.77 0.59 -0.54 -0.08 -0.34
New Zealand -0.56 - - - - - -
Portugal 0.27 -0.50 -0.65 0.78 0.80 0.89 0.65
Spain 0.19 0.35 0.64 -0.51 -0.50 -0.37 -0.72
Sweden -0.31 -0.60 0.67 -0.86 0.92 0.07 -0.50
Switzerland 0.87 - - - - - -
UK -0.03 -0.12 0.27 0.76 -0.23 0.80 0.56
USA 0.76 -0.18 0.49 0.48 0.36 0.76 -0.42
Total 0.37 0.04 0.13 0.02 0.01 0.30 -0.05
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Robustness: Estimates of the sensitivity of demand through different breakdowns of the financial accounts identity (1)

Table A.5

Gross assets included as regressors
(% GDP)

Househ.ds’ assets

Non-fin. corp.ns’ assets

Foreign assets

Househ.ds’ assets

Non-fin. corp.ns’ assets

Foreign assets

[1] [1] [1] [2] [2] [2]
Public debt (% GDP) 0.0330 [0.01] 0.0376 [0.01]  0.0438 [0.00] 0.0197 [0.03] 0.0218 [0.03] 0.0266 [0.00]
Inflation (%) 0.4233 [0.00] 0.4617 [0.00] 0.4674 [0.00] 0.3698  [0.00] 0.4008 [0.00] 0.4162 [0.00]
3-month real rate (%) 0.4655 [0.00] 0.4885 [0.00]  0.4946 [0.00] 0.4798  [0.00] 0.4889 [0.00]  0.4980 [0.00]
3-month nominal rate (%)
General gov't assets (% GDP) -0.0116 [0.02] -0.0168 [0.00] -0.0221 [0.00] -0.0121  [0.01] -0.0149 [0.00] -0.0172 [0.00]
Househ.ds’ assets (% GDP) -0.0191 [0.00] -0.0183
Househ.ds’ net fin. wealth (% GDP) -0.0178 [0.00] -0.0247 [0.00] [0.00] -0.0155 [0.00] -0.0207 [0.00]
Non-fin. corp.ns’ assets (% GDP) -0.0014 [0.78] -0.0051 [0.20]
Non-fin. corp.ns’ net wealth (% GDP) -0.0022 [0.62] -0.0078 [0.11] -0.0020 [0.58] -0.0049 [0.08]
Foreign assets (% GDP) -0.0005 [0.57] -0.0014 [0.09]
Net foreign debt (% GDP) 0.0051 [0.28] 0.0043 [0.28] 0.0015 [0.70] 0.0013 [0.58]
Foreign off. reserves (% GDP) -0.0842 [0.06] -0.1393 [0.01] -0.1337 [0.00] -0.0837 [0.02] -0.1138 [0.00] -0.1075 [0.00]
Fin. corp.ns’ assets (% GDP)
Fin. corp.ns’ net wealth (% GDP) -0.0036 [0.72] -0.0008 [0.92] -0.0052 [0.44] -0.0013  [0.86] 0.0005 [0.94] -0.0043 [0.45]
Average life to maturity (years) -0.1181 [0.21] -0.1887 [0.04] -0.1992 [0.05] -0.1011  [0.23] -0.1492 [0.05] -0.1418 [0.09]
AA + (dummy) 0.2119 [0.16] 0.3225 [0.03] 0.3612 [0.01]
AA (dummy) 0.4605 [0.13] 0.5765 [0.01] 0.6380 [0.00]
AA - (dummy) 1.3928  [0.00] 1.7053 [0.00]  1.7443 [0.00]
A + (dummy) 2.0498 [0.00] 2.1132 [0.00]  2.1488 [0.00]
BBB + (dummy) 5.1739  [0.00] 5.2750 [0.00] 53083 [0.00]
BB + (dummy) 6.6748 [0.00] 6.6527 [0.00]  6.4626 [0.00]
Constant 6.0700 [0.00] 5.4568 [0.00] 5.2389 [0.00] 6.7892  [0.00] 6.0946 [0.00] 6.7892 [0.00]
Country Dummies Yes Yes Yes Yes Yes Yes
R-square 0.436 0.418 0.399 0.564 0.583 0.527
Sample period 1995-2011 1995-2011 1995-2011 1995-2011 1995-2011 1995-2011
Number of countries 18 18 18 18 18 18
Number of observations 292 292 292 292 292 292

Legend of model specification: [3] Heterogeneous time trend and economic restrictions; [4] Heterogeneous time trend, economic restrictions and ratings;

Panel estimates with fixed effects, run on yearly data. For each specification, the table shows coefficient estimates and, in square bracket, the related p-values

31



)

. 954

. 955

. 956

957

. 958

. 959

. 960

. 961

. 962

. 963

. 964

. 965

. 966

. 967

. 968

. 969

. 970

. 971

. 972

. 973

. 974

. 975

. 976

RECENTLY PUBLISHED “TEMI” (*)

Two EGARCH models and one fat tail, by Michele Caivano and Andrew Harvey
(March 2014).

My parents taught me. Evidence on the family transmission of values, by Giuseppe
Albanese, Guido de Blasio and Paolo Sestito (March 2014).

Political selection in the skilled city, by Antonio Accetturo (March 2014).

Calibrating the Italian smile with time-varying volatility and heavy-tailed models,
by Michele Leonardo Bianchi (April 2014).

The intergenerational transmission of reading: is a good example the best sermon?,
by Anna Laura Mancini, Chiara Monfardini and Silvia Pasqua (April 2014).

A tale of an unwanted outcome: transfers and local endowments of trust and
cooperation, by Antonio Accetturo, Guido de Blasio and Lorenzo Ricci (April 2014).

The impact of R&D subsidies on firm innovation, by Raffaello Bronzini and Paolo
Piselli (April 2014).

Public expenditure distribution, voting, and growth, by Lorenzo Burlon (April
2014).

Cooperative R&D networks among firms and public research institutions,
by Marco Marinucci (June 2014).

Technical progress, retraining cost and early retirement, by Lorenzo Burlon and
Montserrat Vilalta-Bufi (June 2014).

Foreign exchange reserve diversification and the “exorbitant privilege”, by Pietro
Cova, Patrizio Pagano and Massimiliano Pisani (July 2014).

Behind and beyond the (headcount) employment rate, by Andrea Brandolini and
Eliana Viviano (July 2014).

Bank bonds: size, systemic relevance and the sovereign, by Andrea Zaghini (July
2014).

Measuring spatial effects in presence of institutional constraints: the case of
Italian Local Health Authority expenditure, by Vincenzo Atella, Federico Belotti,
Domenico Depalo and Andrea Piano Mortari (July 2014).

Price pressures in the UK index-linked market: an empirical investigation, by
Gabriele Zinna (July 2014).

Stock market efficiency in China: evidence from the split-share reform, by Andrea
Beltratti, Bernardo Bortolotti and Marianna Caccavaio (September 2014).

Academic performance and the Great Recession, by Effrosyni Adamopoulou and
Giulia Martina Tanzi (September 2014).

Random switching exponential smoothing and inventory forecasting, by Giacomo
Sbrana and Andrea Silvestrini (September 2014).

Are Sovereign Wealth Funds contrarian investors?, by Alessio Ciarlone and Valeria
Miceli (September 2014).

Inequality and trust: new evidence from panel data, by Guglielmo Barone and
Sauro Mocetti (September 2014).

Identification and estimation of outcome response with heterogeneous treatment
externalities, by Tiziano Arduini, Eleonora Patacchini and Edoardo Rainone
(September 2014).

Hedonic value of Italian tourism supply: comparing environmental and cultural
attractiveness, by Valter Di Giacinto and Giacinto Micucci (September 2014).

Multidimensional poverty and inequality, by Rolf Aaberge and Andrea Brandolini
(September 2014).

Requests for copies should be sent to:
Banca d’Italia — Servizio Struttura economica e finanziaria — Divisione Biblioteca e Archivio storico —
Via Nazionale, 91 — 00184 Rome — (fax 0039 06 47922059). They are available on the Internet www.bancaditalia.it.



"TEMI" LATER PUBLISHED ELSEWHERE

2011

S. D1 ADDARIO, Job search in thick markets, Journal of Urban Economics, v. 69, 3, pp. 303-318, TD No.
605 (December 2006).

F. SCHIVARDI and E. VIVIANO, Entry barriers in retail trade, Economic Journal, v. 121, 551, pp. 145-170, TD
No. 616 (February 2007).

G. FERRERO, A. NOBILI and P. PASSIGLIA, Assessing excess liquidity in the Euro Area: the role of sectoral
distribution of money, Applied Economics, v. 43, 23, pp. 3213-3230, TD No. 627 (April 2007).

P. E. MISTRULLI, Assessing financial contagion in the interbank market: maximun entropy versus observed
interbank lending patterns, Journal of Banking & Finance, v. 35, 5, pp. 1114-1127, TD No. 641
(September 2007).

E. CIAPANNA, Directed matching with endogenous markov probability: clients or competitors?, The
RAND Journal of Economics, v. 42, 1, pp. 92-120, TD No. 665 (April 2008).

M. BUGAMELLI and F. PATERNO, Output growth volatility and remittances, Economica, v. 78, 311, pp.
480-500, TD No. 673 (June 2008).

V. DI GIACINTO e M. PAGNINI, Local and global agglomeration patterns: two econometrics-based
indicators, Regional Science and Urban Economics, v. 41, 3, pp. 266-280, TD No. 674 (June 2008).

G. BARONE and F. CINGANO, Service regulation and growth: evidence from OECD countries, Economic
Journal, v. 121, 555, pp. 931-957, TD No. 675 (June 2008).

P. SESTITO and E. VIVIANO, Reservation wages: explaining some puzzling regional patterns, Labour, v. 25,
1, pp. 63-88, TD No. 696 (December 2008).

R. GIORDANO and P. TOMMASINO, What determines debt intolerance? The role of political and monetary
institutions, European Journal of Political Economy, v. 27, 3, pp. 471-484, TD No. 700 (January 2009).

P. ANGELINI, A. NOBILI and C. PICILLO, The interbank market after August 2007: What has changed, and
why?, Journal of Money, Credit and Banking, v. 43, 5, pp. 923-958, TD Ne. 731 (October 2009).

G. BARONE and S. MOCETTI, Tax morale and public spending inefficiency, International Tax and Public
Finance, v. 18, 6, pp. 724-49, TD No. 732 (November 2009).

L. FOrRNI, A. GERALI and M. PISANL, The Macroeconomics of Fiscal Consolidation in a Monetary Union:
the Case of Italy, in Luigi Paganetto (ed.), Recovery after the crisis. Perspectives and policies,
VDM Verlag Dr. Muller, TD No. 747 (March 2010).

A. D1 CESARE and G. GUAZZAROTTI, An analysis of the determinants of credit default swap changes before
and during the subprime financial turmoil, in Barbara L. Campos and Janet P. Wilkins (eds.), The
Financial Crisis: Issues in Business, Finance and Global Economics, New York, Nova Science
Publishers, Inc., TD No. 749 (March 2010).

A. LEVY and A. ZAGHINI, The pricing of government guaranteed bank bonds, Banks and Bank Systems, v.
6, 3, pp. 16-24, TD No. 753 (March 2010).

G. BARONE, R. FELICI and M. PAGNINI, Switching costs in local credit markets, International Journal of
Industrial Organization, v. 29, 6, pp. 694-704, TD Ne. 760 (June 2010).

G. BARBIERI, C. ROSSETTI e P. SESTITO, The determinants of teacher mobility: evidence using Italian
teachers' transfer applications, Economics of Education Review, v. 30, 6, pp. 1430-1444,
TD No. 761 (marzo 2010).

G. GRANDE and 1. VISCO, 4 public guarantee of a minimum return to defined contribution pension scheme
members, The Journal of Risk, v. 13, 3, pp. 3-43, TD No. 762 (June 2010).

P. DEL GIOVANE, G. ERAMO and A. NOBILI, Disentangling demand and supply in credit developments: a
survey-based analysis for Italy, Journal of Banking and Finance, v. 35, 10, pp. 2719-2732, TD No.
764 (June 2010).

G. BARONE and S. MOCETTI, With a little help from abroad: the effect of low-skilled immigration on the
female labour supply, Labour Economics, v. 18, 5, pp. 664-675, TD No. 766 (July 2010).

S. FEDERICO and A. FELETTIGH, Measuring the price elasticity of import demand in the destination markets of
italian exports, Economia e Politica Industriale, v. 38, 1, pp. 127-162, TD Ne. 776 (October 2010).

S. MAGRI and R. Pico, The rise of risk-based pricing of mortgage interest rates in lItaly, Journal of
Banking and Finance, v. 35, 5, pp. 1277-1290, TD No. 778 (October 2010).



M. TABOGA, Under/over-valuation of the stock market and cyclically adjusted earnings, International
Finance, v. 14, 1, pp. 135-164, TD No. 780 (December 2010).

S. NERI, Housing, consumption and monetary policy: how different are the U.S. and the Euro area?, Journal
of Banking and Finance, v.35, 11, pp. 3019-3041, TD No. 807 (April 2011).

V. CUCINIELLO, The welfare effect of foreign monetary conservatism with non-atomistic wage setters, Journal
of Money, Credit and Banking, v. 43, 8, pp. 1719-1734, TD No. 810 (June 2011).

A. CALZA and A. ZAGHINL, welfare costs of inflation and the circulation of US currency abroad, The B.E.
Journal of Macroeconomics, v. 11, 1, Art. 12, TD No. 812 (June 2011).

L. FAIELLA, La spesa energetica delle famiglie italiane, Energia, v. 32, 4, pp. 40-46, TD No. 822 (September
2011).

D. DEPALO and R. GIORDANO, The public-private pay gap: a robust quantile approach, Giornale degli
Economisti e Annali di Economia, v. 70, 1, pp. 25-64, TD No. 824 (September 2011).

R. DE BONIS and A. SILVESTRINL, The effects of financial and real wealth on consumption: new evidence from
OECD countries, Applied Financial Economics, v. 21, 5, pp. 409-425, TD No. 837 (November 2011).

F. CAPRIOLL P. RizzA and P. TOMMASINO, Optimal fiscal policy when agents fear government default, Revue
Economique, v. 62, 6, pp. 1031-1043, TD No. 859 (March 2012).

2012

F. CINGANO and A. ROSOLIA, People I know: job search and social networks, Journal of Labor Economics, v.
30, 2, pp. 291-332, TD No. 600 (September 2006).

G. GoBBI and R. Z1zzZA, Does the underground economy hold back financial deepening? Evidence from the
italian credit market, Economia Marche, Review of Regional Studies, v. 31, 1, pp. 1-29, TD No. 646
(November 2006).

S. MOCETTL, Educational choices and the selection process before and after compulsory school, Education
Economics, v. 20, 2, pp. 189-209, TD No. 691 (September 2008).

P. PINOTTI, M. BIANCHI and P. BUONANNO, Do immigrants cause crime?, Journal of the European
Economic Association , v. 10, 6, pp. 1318-1347, TD No. 698 (December 2008).

M. PERICOLI and M. TABOGA, Bond risk premia, macroeconomic fundamentals and the exchange rate,
International Review of Economics and Finance, v. 22, 1, pp. 42-65, TD No. 699 (January 2009).

F. Lippi and A. NOBILI, Oil and the macroeconomy: a quantitative structural analysis, Journal of European
Economic Association, v. 10, 5, pp. 1059-1083, TD No. 704 (March 2009).

G. AscARI and T. ROPELE, Disinflation in a DSGE perspective: sacrifice ratio or welfare gain ratio?,
Journal of Economic Dynamics and Control, v. 36, 2, pp. 169-182, TD No. 736 (January 2010).

S. FEDERICO, Headquarter intensity and the choice between outsourcing versus integration at home or
abroad, Industrial and Corporate Chang, v. 21, 6, pp. 1337-1358, TD No. 742 (February 2010).

I. BUONO and G. LALANNE, The effect of the Uruguay Round on the intensive and extensive margins of
trade, Journal of International Economics, v. 86, 2, pp. 269-283, TD No. 743 (February 2010).

A. BRANDOLINI, S. MAGRI and T. M SMEEDING, Asset-based measurement of poverty, In D. J. Besharov
and K. A. Couch (eds), Counting the Poor: New Thinking About European Poverty Measures and
Lessons for the United States, Oxford and New York: Oxford University Press, TD No. 755
(March 2010).

S. GOMES, P. JACQUINOT and M. PISANI, The EAGLE. A model for policy analysis of macroeconomic
interdependence in the euro area, Economic Modelling, v. 29, 5, pp. 1686-1714, TD No. 770
(July 2010).

A. ACCETTURO and G. DE BLASIO, Policies for local development: an evaluation of Italy’s “Patti
Territoriali”, Regional Science and Urban Economics, v. 42, 1-2, pp. 15-26, TD No. 789
(January 2006).

F. BUSETTI and S. D1 SANZO, Bootstrap LR tests of stationarity, common trends and cointegration, Journal
of Statistical Computation and Simulation, v. 82, 9, pp. 1343-1355, TD No. 799 (March 2006).

S. NERI and T. ROPELE, Imperfect information, real-time data and monetary policy in the Euro area, The
Economic Journal, v. 122, 561, pp. 651-674, TD No. 802 (March 2011).

A. ANZUINI and F. FORNARI, Macroeconomic determinants of carry trade activity, Review of International
Economics, v. 20, 3, pp. 468-488, TD No. 817 (September 2011).

M. AFFINITO, Do interbank customer relationships exist? And how did they function in the crisis? Learning
from Italy, Journal of Banking and Finance, v. 36, 12, pp. 3163-3184, TD No. 826 (October 2011).



P. GUERRIERI and F. VERGARA CAFFARELLI, Trade Openness and International Fragmentation of
Production in the European Union: The New Divide?, Review of International Economics, v. 20, 3,
pp. 535-551, TD No. 855 (February 2012).

V. DI GIACINTO, G. Micuccl and P. MONTANARO, Network effects of public transposrt infrastructure:
evidence on Italian regions, Papers in Regional Science, v. 91, 3, pp. 515-541, TD No. 869 (July
2012).

A. FILIPPIN and M. PACCAGNELLA, Family background, self-confidence and economic outcomes,
Economics of Education Review, v. 31, 5, pp. 824-834, TD No. 875 (July 2012).

2013

A. MERCATANTI, A likelihood-based analysis for relaxing the exclusion restriction in randomized
experiments with imperfect compliance, Australian and New Zealand Journal of Statistics, v. 55, 2,
pp. 129-153, TD No. 683 (August 2008).

F. CINGANO and P. PINOTTI, Politicians at work. The private returns and social costs of political connections,
Journal of the European Economic Association, v. 11, 2, pp. 433-465, TD No. 709 (May 2009).

F. BUSETTI and J. MARcuccl, Comparing forecast accuracy: a Monte Carlo investigation, International
Journal of Forecasting, v. 29, 1, pp. 13-27, TD No. 723 (September 2009).

D. DOTTORI, S. I-LING and F. ESTEVAN, Reshaping the schooling system: The role of immigration, Journal
of Economic Theory, v. 148, 5, pp. 2124-2149, TD No. 726 (October 2009).

A. FINICELLL P. PAGANO and M. SBRACIA, Ricardian Selection, Journal of International Economics, v. 89,
1, pp. 96-109, TD No. 728 (October 2009).

L. MONTEFORTE and G. MORETTI, Real-time forecasts of inflation: the role of financial variables, Journal
of Forecasting, v. 32, 1, pp. 51-61, TD No. 767 (July 2010).

R. GIORDANO and P. TOMMASINO, Public-sector efficiency and political culture, FinanzArchiv, v. 69, 3, pp.
289-316, TD No. 786 (January 2011).

E. GAIOTTI, Credit availablility and investment: lessons from the "Great Recession”, European Economic
Review, v. 59, pp. 212-227, TD No. 793 (February 2011).

F. Nucct and M. RIGGI, Performance pay and changes in U.S. labor market dynamics, Journal of
Economic Dynamics and Control, v. 37, 12, pp. 2796-2813, TD No. 800 (March 2011).

G. CAPPELLETTI, G. GUAZZAROTTI and P. TOMMASINO, What determines annuity demand at retirement?,
The Geneva Papers on Risk and Insurance — Issues and Practice, pp. 1-26, TD No. 805 (April 2011).

A. ACCETTURO ¢ L. INFANTE, Skills or Culture? An analysis of the decision to work by immigrant women
in Italy, IZA Journal of Migration, v. 2, 2, pp. 1-21, TD No. 815 (July 2011).

A. DE SoCI0, Squeezing liquidity in a “lemons market” or asking liquidity “on tap”, Journal of Banking and
Finance, v. 27, 5, pp. 1340-1358, TD No. 819 (September 2011).

S. GOMES, P. JACQUINOT, M. MOHR and M. PISANI, Structural reforms and macroeconomic performance
in the euro area countries: a model-based assessment, International Finance, v. 16, 1, pp. 23-44,
TD No. 830 (October 2011).

G. BARONE and G. DE BLASIO, Electoral rules and voter turnout, International Review of Law and
Economics, v. 36, 1, pp. 25-35, TD No. 833 (November 2011).

O. BLANCHARD and M. RIGGI, Why are the 2000s so different from the 1970s? A structural interpretation
of changes in the macroeconomic effects of oil prices, Journal of the European Economic
Association, v. 11, 5, pp. 1032-1052, TD No. 835 (November 2011).

R. CRISTADORO and D. MARCONI, Household savings in China, in G. Gomel, D. Marconi, I. Musu, B.
Quintieri (eds), The Chinese Economy: Recent Trends and Policy Issues, Springer-Verlag, Berlin,
TD No. 838 (November 2011).

E. GENNARI and G. MESSINA, How sticky are local expenditures in Italy? Assessing the relevance of the
flypaper effect through municipal data, International Tax and Public Finance (DOI:
10.1007/s10797-013-9269-9), TD No. 844 (January 2012).

A. ANZUINI, M. J. LOMBARDI and P. PAGANO, The impact of monetary policy shocks on commodity prices,
International Journal of Central Banking, v. 9, 3, pp. 119-144, TD No. 851 (February 2012).

R. GAMBACORTA and M. IANNARIO, Measuring job satisfaction with CUB models, Labour, v. 27, 2, pp.
198-224, TD No. 852 (February 2012).



G. AscARI and T. ROPELE, Disinflation effects in a medium-scale new keynesian model: money supply rule
versus interest rate rule, European Economic Review, v. 61, pp. 77-100, TD No. 867 (April
2012).

E. BERETTA and S. DEL PRETE, Banking consolidation and bank-firm credit relationships: the role of
geographical features and relationship characteristics, Review of Economics and Institutions,
v. 4,3, pp. 1-46, TD No. 901 (February 2013).

M. ANDINI, G. DE BLASIO, G. DURANTON and W. STRANGE, Marshallian labor market pooling: evidence
from Italy, Regional Science and Urban Economics, v. 43, 6, pp.1008-1022, TD No. 922 (July
2013).

G. SBRANA and A. SILVESTRINI, Forecasting aggregate demand: analytical comparison of top-down and
bottom-up approaches in a multivariate exponential smoothing framework, International Journal of
Production Economics, v. 146, 1, pp. 185-98, TD No. 929 (September 2013).

A. FILIPPIN, C. V, FIORIO and E. VIVIANO, The effect of tax enforcement on tax morale, European Journal
of Political Economy, v. 32, pp. 320-331, TD No. 937 (October 2013).

2014

M. TABOGA, The riskiness of corporate bonds, Journal of Money, Credit and Banking, v.46, 4, pp. 693-713,
TD No. 730 (October 2009).

G. Micucct and P. RosSL, 11 ruolo delle tecnologie di prestito nella ristrutturazione dei debiti delle imprese in
crisi, in A. Zazzaro (a cura di), Le banche ¢ il credito alle imprese durante la crisi, Bologna, Il Mulino,
TD No. 763 (June 2010).

P. ANGELINI, S. NERI and F. PANETTA, The interaction between capital requirements and monetary policy,
Journal of Money, Credit and Banking, v. 46, 6, pp. 1073-1112, TD No. 801 (March 2011).

M. FRANCESE and R. MARZIA, Is there Room for containing healthcare costs? An analysis of regional
spending differentials in Italy, The European Journal of Health Economics, v. 15, 2, pp. 117-132,
TD No. 828 (October 2011).

L. GAMBACORTA and P. E. MISTRULLI, Bank heterogeneity and interest rate setting: what lessons have we
learned since Lehman Brothers?, Journal of Money, Credit and Banking, v. 46, 4, pp. 753-778,
TD No. 829 (October 2011).

M. PERICOLI, Real term structure and inflation compensation in the euro area, International Journal of
Central Banking, v. 10, 1, pp. 1-42, TD No. 841 (January 2012).

V. DI GACINTO, M. GOMELLINI, G. Micuccl and M. PAGNINI, Mapping local productivity advantages in Italy:
industrial districts, cities or both?, Journal of Economic Geography, v. 14, pp. 365-394, TD No. 850
(January 2012).

A. ACCETTURO, F. MANARESL, S. MOCETTI and E. OLIVIERI, Don't Stand so close to me: the urban impact
of immigration, Regional Science and Urban Economics, v. 45, pp. 45-56, TD No. 866 (April
2012).

S. FEDERICO, Industry dynamics and competition from low-wage countries: evidence on Italy, Oxford
Bulletin of Economics and Statistics, v. 76, 3, pp. 389-410, TD No. 879 (September 2012).

F. D’AMURI and G. PERI, Immigration, jobs and employment protection: evidence from Europe before and
during the Great Recession, Journal of the European Economic Association, v. 12, 2, pp. 432-464,
TD No. 886 (October 2012).

M. TABOGA, What is a prime bank? A euribor-OIS spread perspective, International Finance, v. 17, 1, pp.
51-75, TD No. 895 (January 2013).

L. GAMBACORTA and F. M. SIGNORETTI, Should monetary policy lean against the wind? An analysis based
on a DSGE model with banking, Journal of Economic Dynamics and Control, v. 43, pp. 146-74,
TD No. 921 (July 2013).

U. ALBERTAZZI and M. BOTTERO, Foreign bank lending: evidence from the global financial crisis, Journal
of International Economics, v. 92, 1, pp. 22-35, TD No. 926 (July 2013).

R. DE BONIS and A. SILVESTRINI, The Italian financial cycle: 1861-2011, Cliometrica, v.8, 3, pp. 301-334,
TD No. 936 (October 2013).

D. PIANESELLI and A. ZAGHINL, The cost of firms’ debt financing and the global financial crisis, Finance
Research Letters, v. 11, 2, pp. 74-83, TD No. 950 (February 2014).

A. ZAGHINI, Bank bonds: size, systemic relevance and the sovereign, International Finance, v. 17, 2, pp. 161-
183, TD No. 966 (July 2014).



FORTHCOMING

M. BUGAMELLL, S. FABIANI and E. SETTE, The age of the dragon: the effect of imports from China on firm-
level prices, Journal of Money, Credit and Banking, TD No. 737 (January 2010).

F. D’AMURI, Gli effetti della legge 133/2008 sulle assenze per malattia nel settore pubblico, Rivista di
Politica Economica, TD No. 787 (January 2011).

E. CocozzA and P. PISELLI, Testing for east-west contagion in the European banking sector during the
financial crisis, in R. Matousek; D. Stavarek (eds.), Financial Integration in the European Union,
Taylor & Francis, TD No. 790 (February 2011).

R. BRONZINI and E. IACHINI, Are incentives for R&D effective? Evidence from a regression discontinuity
approach, American Economic Journal : Economic Policy, TD No. 791 (February 2011).

G. DE BLASIO, D. FANTINO and G. PELLEGRINI, Evaluating the impact of innovation incentives: evidence
from an unexpected shortage of funds, Industrial and Corporate Change, TD No. 792 (February
2011).

A. D1 CESARE, A. P. STORK and C. DE VRIES, Risk measures for autocorrelated hedge fund returns, Journal
of Financial Econometrics, TD No. 831 (October 2011).

D. FANTINO, A. MORI and D. SCALISE, Collaboration between firms and universities in Italy: the role of a
firm's proximity to top-rated departments, Rivista Italiana degli economisti, TD No. 884 (October
2012).

G. BARONE and S. MOCETTI, Natural disasters, growth and institutions: a tale of two earthquakes, Journal
of Urban Economics, TD No. 949 (January 2014).



	The interest-rate sensitivity of
	the demand for sovereign debt.
	Evidence from OECD Countries (1995-2011)
	by Giuseppe Grande0F , Sergio Masciantonio* and Andrea Tiseno*
	Abstract
	1. Introduction1F
	2. The relationship between fiscal variables and interest rates in previous studies
	3. Data
	4. Identification Strategy
	5. Estimation Results
	6. Robustness
	7. Conclusions
	References
	Appendix
	Pagina vuota

