MPRA

Munich Personal RePEc Archive

Public Safe Assets Determination

Ly Dai, Hung

Vietnam National University

March 2018

Online at https://mpra.ub.uni-muenchen.de/108132/
MPRA Paper No. 108132, posted 12 Jun 2021 06:54 UTC



Public Safe Assets Determination

Hung Ly-Dai

Octorber 2018

Abstract

We characterize the safety of public debt by one cross-section sanple of 160 economies.
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nancial development level, lower in ation rate and greater p olitical stability. For sup-
ply analysis, by a huger debt stock, the safety improves in economies with high income
per capita but deteriorates in economies with low income per capita. The results are

robust for Instrument-Variable regressions.
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1 Introduction

The world economy, as shown by Caballero, Farhi and Gourinchas (2016), su erfrom the

scarcity of safe assets, which can in turn a ect the current internatonal monetary system.
Bernanke (2010) argues that the huge demand for safe assets as store of wealth, ket by

excess savings by developing economies, underlies the 2008 global nacrisis. Moreover,

on Caballero, Farhi and Gourinchas (2017), the scare supply of safe assets cangbuthe

world main supplier of safe assets into the secular stagnation since itrpvents the economy
to stimulate the domestic aggregate demand by surplus trade balance. Thefore, the world

economy can fall into the secular stagnation. In brief, the recent pheamena motivates a
newly dynamic literature on safe assets.

There exists the research gap on the literature on determinants of safassets. By de ni-
tion, the safe assets can be information-insensitive assets with noanal hazards and adverse
selection as on Dang, Gorton, Holmstrm and Ordonez (2017) or uncertainty-insesitive as-
sets with constant rate of return in all realized states of world as on Cabakro, Farhi and
Gourinchas (2016). For the second concept, there are two main lines of remeh. On de-
mand side, He, Krishnamurthy and Milbradt (2016) show that the safety of as®ts depends
on the investor belief in the sense that if they believe an asset to & safe, theirs actions
can make that asset safe. On supply side, Farhi and Maggiori (2017) argue that theebt
safety depends on its supply. A too much debt issuance can turn thesafe assets to be
risky. However, the current literature focuses on the charactestics for one asset to be safe
or not, giving away the safety level. Therefore, there is still myserious question on the
determinants of safe assets, and on their roles on a ecting the safety.

Our paper aims to characterize the determinants of public safe assetdn details, we in-
vestigate both the factors from demand and supply side of public debts olne cross-section
sample of about 160 economies. The demand analysis investigates the role ofancial mar-
ket size on ensuring the debt safety. And the supply analysis consats the impact of public
debt stock on a ecting the safe assets. Moreover, these analyses acewdor fundamentals
of assets such as in ation rate, income per capita and for institutional quality such as nan-
cial development and political stability. In brief, the combination of demand and supply
analysis lays the ground for public debt safety determination.

The paper is closely related to the theoretical literature on the safty of public debts,
with one recent survey on Gorton (2017). He, Krishnamurthy and Milbradt (2017) show
that the safety of sovereign debt depends on two characteristics. Té debt is more likely
to be safe if its fundamentals are strong relative to other assets and, ith high demand

for debt, its oating capacity is large. The fundamentals also contribute on the safety of



debt on the framework by Farhi and Maggiori (2017). Indeed, when the issuer oflebt,
served as reserves assets, holds the monopoly power on supplying tjéts choice of optimal
debt stock would take into account the expectation on the debt safety ly foreign investors.
When the debt stock is too high, i.e, passing one threshold groundelly fundamentals, the
issuer has incentive to depreciate its currency to devalue theebt burden. The depreciation,
in turn, makes the debt to be risky. However, these papers do not ta& into account the
relative role of safe assets determinants since their focal point is owhether the debt is safe
or not.

Our empirical evidences complement to the results on the aforemeioned papers. We
establish that a higher nancial market size raises the debt safety btia huger debt stock
can improve its safety only on the economies with high enough income perapita. There-
fore, the income per capita plays one crucial role on shaping the impacbf debt supply
on its safety level. The result holds on controlling for other factors whch captures the
fundamentals of economy such as in ation rate, trade balance and the instiition quality
such as nancial development and political stability. For example, if the stock market size
of Mexico goes up from 6.17% to 40.96%, as the level of Canada, its public debt eaf
could improve by one magnitude of 7.39, from 12 to 19.39 within the index rangerém 1
to 21 for sovereign debt ratings. In short, accounting for relative role ofpublic debt safety
determinants is our contribution to the literature on safe assets.

The paper also belongs to the literature on sovereign credit ratings. @ntor and Packer
(1996) employ the cross-section analysis to quantify the relative signtant of determinants
of sovereign ratings over 1991-1994. Their ndings show that a higher income pecapita
and lower in ation rate appears to be closely related to high ratings. However, they do not
control for debt supply as the key determinant of credit ratings. For one panel sample of
about 60 economies over 1995-2005, Afonso, Gomes and Rother (2011) account for several
macroeconomic and scal variables on determining the sovereign debtatings. They show
that income per capita and debt supply are short-run determinants wtlile external debt
and foreign reserves are long-run determinants. However, the authorseglect the role of
nancial market size which illustrates the e ect of investor's demand on debt ratings.

Compared to these two papers, ours di ers by two key features. Firly, we take into
account both demand side by the nancial market size and supply side bythe public debt
stock on the determination of public debt ratings. Secondly, our evignces stress the role
of income per capita to shaping the dependence pattern of public datsafety on its supply.

The paper processes as follows. Section (2) lays framework for estinian of public debt
safety determination. Next, section (3) presents the empirical ewlences for both demand

and supply analysis. Finally, section (5) concludes and is followed byppendix.



2 Estimation

2.1 Theoretical Motivation

The determinants of public debt safety can be classied by demand andsupply aspect.
Indeed, the safety can depend on the assessment of investors who phbase debts as store
of wealth or on the reputation of suppliers who issue debts as nancing aurce for public
expenditure.

For demand analysis, He, Krishnamurthy and Milbradt (2016) shows that the absolute
debt capacity of one country can make its debt to be safe. Indeed, whenht investors
believe one asset to be safe, their action could make that asset safe. Anfig high debt
capacity of the issuer could be potential to satisfy the demand by inestor and ensure their
belief on the safety of public debts. One direct implication from these result is that the
capacity of supplying public debt has the positive impact on its safey.

For supply analysis, Farhi and Maggiori (2017) argue that the safety of public deb
served as reserves asset is determined by the stock of debt issgan In details, under the
limited commitment, bonds are safe if their supply is low enough to & on the stable zone
but become risky if supply is too high to be on the collapse zone. Indel, the multiple
equilibria relies on the ground that the country who supplies the eserves assets has the
monopoly power on issuance of debts. Therefore, it can choose to depiaie its domestic
currency to lower the value of debts repaid to foreign investors. Tlerefore, the paper implies
that the supply of public debt could have negative impact on its safety

Furthermore, we also add other factors on the investigation of public debsafety. On
demand side the income per capita can contribute on the establishmermf a huge nancial
market size, since the households use their income to buy nancial agts. Moreover, the
in ation rate can also have negative impact on the safety of debts since, aslocumented
by Krishnamurthy and Vissing-Jorgensen (2012), in some aspects, US Treases can be
similar to money on term of liquidity and safety. These two variables jointly contribute
on the fundamentals of one economy, which in turn can ensure the publiclebt safety as
supported by He, Krishnamurthy and Milbradt (2017).

On supply side, the trade balance can also a ect the public debt safgt Obstfeld and
Rogo (1995) shows that, on one open economy, the current value of debt stock isqual
to present value of future trade balances. Therefore, a larger trade splus can sustain a
higher debts issuance, and then, one safer debt. Moreover, the irgitional quality such as
nancial development and political stability can have positive impact on the debt safety,
since it underlies the asset's fundamentals. In brief, the theor suggests various factors, on

both demand and supply side, which can ensure the public debt safgt



2.2 Descriptive Statistics

The data set is one cross-section sample of about 160 economies. Each variaisi¢he av-
erage value over 1980-2013.

The safety of public debts is the sovereign debts ratings, denotedyb(asovrate), which
is from from World Bank Cross-Country Database of Fiscal Space. The data isanstructed
by Kose, Kurlat, Ohnsorge and Sugawara (2017) which covers up to 200 coun&s over
period 1960-2016. The debt rating index is ranged from 1 to 21, and a greater indexeans
safer. It illustrates the market perception on a country's ability t o roll over debt, or to issue
new debt, and on its market cost of borrowing. The index is an annual averagef sovereign
debt ratings by Moody's, Standard & Poor's and Fitch Ratings on a daily frequency.

The supply of public debts is measured by the general government gresdebt stock per
GDP, denoted by (aggdy). Moreover, we also employ the general government gross debt
stock per average tax revenue, denoted byadfggd). Both of these variables are from World
Bank Cross-Country Database of Fiscal Space. The former measure of debtlas out the
country-size e ect by scaling the value of debt by national income, wlile the latter takes
into account the source of nancing public debt.

The measurement of debt capacity in reality is one challenging issuelndeed, since the
observed public debts stock can be the equality of demand and supplyt does not re ect
the debts capacity of one economy, i.e, the maximum total debts that the ountry can issue.
To overcome this issue, we propose to use the nancial market size. il®e one economy
with huger market size can absorb a greater debt stock, the market sizean be proxy for
the theoretical debt capacity. In details, the nancial market size is measured by the stock
market total value traded to Gross Domestic Product (GDP), denoted by (aV al2y). It
measures the total value of all traded shares in a stock market exchange. he data is ex-
tracted from World Bank Global Financial Development Database.

Other variables are extracted from various sources. In details, the inome per capita,
denoted by (@GDP pc), is the GDP at constant national 2005 price per population. The
nancial development level, denoted by @FinDev ), is the domestic credit to private sector
per GDP. These two variables are from World Bank Global Financial Developnent. More-
over, the in ation rate, denoted by (acpi), is the annual Consumer Price Index (CPI). To-
gether with the trade balance per GDP, denoted by @tb2y), these variables are from World
Development Indicators. Finally, the political institutional quali ty, denoted by (apol), is
the political stability and absence of violence index. The data is fromthe institutional
quality dataset constructed by Kurct (2014).

For instrument variable regression, we employ the average age depenut® ratio per



working-age population, denoted by @Age) and by the average droughts, oods, extreme
temperature per population, denoted by @Dro). Each variable can raise the public expen-
diture, which, in turn, can a ect the public debts issuance. Moreover, both of them do not
a ect the market perception on the safety of public debts. Therefore they can serve as the
instrument variables for the public debts.

Table (2.1) illustrates the descriptive statistics for the data sampe. The variable start-
ing with (In) is in (log) form. The public debt safety has the mean at (2.39) and standard
deviation at (0.41). In comparison with the debt safety, the stock market size has lower
mean (1.26) but greater deviation (1.99) while the public debt stock per ®P has much
higher mean (3.86) and quite larger deviation (0.69). Other variables also exbit quite
large standard deviations. In short, the data sample o ers the rich variation for revealing

the determination of public safe assets.

Table 2.1: Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max

Public Debt Safety (Inasovrate) 148 2.393435 416379 1.579057 3.044523
Stock Market Size (naV al2y) 130 1.263306 1.997369 -4.480007 5.385939
Public Debt Stock per GDP (Inaggdy) 186 3.862273 .6976254 .0863497 5.829173
Public Debt Stock per Tax Revenue (nadggd) 182  5.73346  .9408515 2.071388 9.356496
Income per Capita (InaGDP pc) 212 8.302932 1.474538 5.512297 11.88601
In ation Rate ( Inacpi) 178 2.335395 1.227364 .140845 6.574134
Trade Balance per GDP (atb2y) 199 -8.11614 17.01324 -112.2155 37.69942
Financial Development Level (naFinDev ) 198 3.297656 .7777148 .9615372 5.083573
Political Institutional Quality ( apol) 206 -.0023531 .9527779 -2.709373 1.849885
Age Dependence Ratio §Age) 194 10.15175 5.610998 2.025247 25.28408
Average Droughts per Population @Dro) 168 1.169905 1.955153 0 9.226586

2.3 Speci cation And Methodology

For public debt issued on country (j ), its safety determinants are obtained by the following

empirical model:

log(asovrate;) = + ilog(aVal2y;)+ .log(aggdy)+ slog(aggdy):log(aGDP pc;)

+  4log(acpij) + s(atb2y;)+ elog(aFinDevj)+ slog(apok)+ ;

The cross-section regression is employed to investigate the detamants of public debt
safety. Indeed, by a sample of about 160 economies, the regression can @viiie common
pattern of public debt safety across countries. Moreover, since eachariable is average

value over 1980-2013, the analysis can focus on the long-run determinants of piddebt



safety. In short, the cross-section method is convenient to analyz¢he public safe assets
determination.

We are interested in the role of demand and supply of debt on determimig its safety.
For the demand analysis, ( 1) measures the impact of stock market size on the public debt
safety. As implied by He, Krishnamurthy and Milbradt (2016), the expected sign of ( 1)
should be positive, since a huger market size, one proxy for a higheretit capacity, can
raises the investors' perception on the debt's safety.

For the supply analysis, ( 3) predicts the impact of debt supply on its safety. The results
by Farhi and Maggiori (2017) demonstrates that a more debt issuance can deteriate the
safety. Therefore, ( 3) is expected to be negative. For further analysis, we introduce
the interaction between the supply of public debt and income per cajta, which has the
coe cient of ( 3). Indeed, the regression can capture the role of income per capita on
shaping the dependence pattern of public debt safety on its supply In short, ( 2; 3)
jointly illustrate the e ect of debt supply on the safety.

Finally, we also take into account the role of other variables which are potntial to
determine the public debt safety. In particular, the demand for debt can be a ected by the
in ation rate through value of ( 4), the trade balance through value of ( 5), the nancial
development level through ( ), and political institution quality through (7). By detecting
the signs of these coe cients, the regression can reveal the roles ofaxious factors on

a ecting the debt safety, from the source of nance for debt to instit utional quality.

3 Evidences

3.1 OLS Estimates
3.1.1 Demand Analysis

Table (3.1) reports the regression results of public debt safety on itdeterminants. On
Column (1), a larger market size improves the safety of public debt. hdeed, 1% of increase
on market size raises the safety index by 1.113. On column (2), the same pattn also hold,
by taking into account both income per capita and in ation rate. In partic ular, the debt
safety improves for a higher income per capita, or for a lower in ation rate. On column
(3), the institution quality including nancial development and pol itical stability exerts the
positive impact on the debt safety. Moreover, on controlling for other variables, the impact
of stock market size on public debt safety on column (3) is less than on comn (1). In

brief, the regression establishes that a greater asset demand raisdset public debt safety.



Table 3.1: Cross-Section Regression Results of Public Debt Safetyn@sovrate) on Stock
Market Size (InaV al2y), Income per Capita (InaGDP pc), In ation Rate ( Inacpi), Financial

Development Level (naFinDev ) and Political Institutional Quality ( apol).

(€ @ 3

VARIABLES Inasovrate  Inasovrate Inasovrate
Stock Market Size 0.107**  0.0375*** 0.0342*+*
(InaV al2y) (0.0146)  (0.0122) (0.0126)
Income per Capita 0.184*+* 0.111%*
(InaGDP pc) (0.0189) (0.0249)
In ation Rate -0.0630%** -0.0402**
(Inacpi) (0.0190) (0.0185)
Financial Development Level 0.122%+*
(InaFinDev ) (0.0463)
Political Institutional Quality 0.0903***
(apol) (0.0315)
Constant 2.346%* 0.952%+* 1.096***

(0.0364) (0.175) (0.232)
Observations 108 105 105
R-squared 0.335 0.721 0.765
Notes: Standard errors in parentheses. ** p0.01, ** p<0.05, *
p<0.1. The regression equation on Column (1) islog(asovrate); = +

1log(aV al2y)+ ;; on Column (2) is: log(asovrate); = + jlog(aV al2y)+
2log(aGDPpc) +  slog(acpi) + j;
+ ilog(aVal2y) + ,log(aGDPpc) +

slog(apol) + ;.

on Column (3) is: log(asovrate); =

slog(acpi) + 4log(aFinDev) +

Figure 3.1: Stock Market Size and Public Debt Safety
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Figure (3.1) illustrates the dependence pattern of public debt safty on the nancial
market size. One economy with huger market size would have safer publdebt. By column
(1) on Table (3.1), the slope of tting curve is exactly equal to 1.113. Let's mnsider two
economies: Mexico with the average market size at 6.17%, and Canada with gesponding
value at 40.96%. If the market size of Mexico catches up to the level of Canad the former's
public debt safety could improve by a magnitude of 7.39, from 12 to 19.39 witn the index
range from 1 to 21 for debt ratings. In short, the market size plays one imprtant role on

ensuring the public debt safety.
3.1.2 Supply Analysis

Table 3.2: Cross-Section Regression Results of Public Debt Safetyn@sovrate) on Public
Debt Stock per GDP (Inaggdy), Income per Capita (InaGDP pc), Trade Balance per GDP

(atb2y), Financial Development Level (naFinDev ), Political Institutional Quality ( apol).

M @ ®

VARIABLES Inasovrate Inasovrate Inasovrate
Public Debt Stock per GDP -0.120**  -0.587*** -0.265%**
(Inaggdy) (0.0537)  (0.0453) (0.0636)
Interaction between (Inaggdy) and (InaGDP pc) 0.0583*** 0.0257***
(inter _GDP pc_ggdy) (0.00383) (0.00583)
Trade Balance per GDP 0.00684***
(atb2y) (0.00191)
Financial Development Level 0.213***
(InaFinDev ) (0.0335)
Political Institutional Quality 0.0649**
(apol) (0.0288)
Constant 2.833%** 2.725%** 1.8471***
(0.207) (0.128) (0.167)
Observations 138 137 137
R-squared 0.035 0.645 0.747
Notes: Standard errors in parentheses. *** p0.01, ** p<0.05, * p<0.1. The regres-
sion equation on Column (1) is: log(asovrate); = + ilog(aggdy) + ;; on Column
(2) is: log(asovrate); = + jlog(aggdy) + 2log(aggdy):log(aGDPpc)+ ;; on Column
(3) is: log(asovrate); = + ilog(aggdy) + olog(aggdy):log(aGDP pc) + slog(atb2y) +

slog(aFinDev) + slog(apol) + .



Table (3.2) shows the evidences on the supply side of public debt sty determination. On
column (1), a higher debt stock reduces the safety of public debt. Hwever, the result on
column (2) reveals that the dependence pattern of debt safety on its quply is shaped by
income per capita. Indeed, more debt issuance can deteriorate the safefor economies
with the income per capita which is less than one threshold of §GDP pc) = 23590 USD at
2005 constant pricé. However, for economies with the income per capita being higher than
the threshold, the debt safety accelerates for more debt supply. Té same pattern applies
on column (3) when the regression controls for other variables. Moreoveithe result also
reveals that the public debt become safer for the improvement of trad balances and/or of
institutional quality. In short, the impact of supply on the debt safe ty is only positive for
economies with high enough income per capita.

Figure (3.2) plots the dependence pattern of public debt safety on itdssued stock. On
Panel A for full sample, the pattern follows one decreasingly linear tting curve, with the
slope at ( 0:120) given by column (1) on Table (3.2). However, by using the threshold on
income per capita @GDP pc = 23590 USD) to divide the sample into two subsamples, the
data uncovers two di erent patterns. In details, there exists the decreasing one on Panel B
with economies of low income per capita and the increasing one on Panel Citiv economies
of high income per capita. In brief, the dependence pattern of debt saty on the supply is

driven by the income per capita.

3.1.3 Demand and Supply Analysis

Table (3.3) shows the determination of public debt safety by combinaton of demand and
supply side. On column (1), the impact of supply on the debt safety deends on the
income per capita, which is similar to the evidences recorded on Tabl(3.2) for only supply
analysis. And the debt safety is increasing on the stock market sizewhich is consistent
with the results on Table (3.1) for only demand analysis. These patternsalso hold by
controlling for the in ation rate and trade balance on column (2), and for the nancial
development and political stability on column (3). In brief, the combination of demand and
supply analysis con rms the crucial roles of debt stock and market sie on determining the
public debt safety.

The threshold on the income per capita tends to increase on controllig for more factors.
In details, if the regression takes into account of only debt supply, a®n column (2) of Table

(3.2), the threshold is at 23590 USD. The addition of stock market size, giveron column

1In details, on column (2), log(asovrate) = 2:725 0:587log(aggdy) + 0 :0583log(aggdy):log(aGDP pc).

@logasovrate) @logasovrate)

—————— = = 0:587 + 0:05830g(aGDP pc -~ 0, log(aGDPpc
@logagydy) 9(EEPPPE) ) G logaggdy) 9(aGDPPRe)

10:07. Then, the threshold is obtained as aGDPpc = e19:97 = 23590:

Therefore,

10



Figure 3.2: Public Debt Stock and Public Debt Safety
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(1) of Table (3.3), the threshold raises to 40680 USD. And on controlling for additonal
factors as on column (3), it even increases to 55599 USD. Therefore, the pasi impact of
supply on the debt safety can be held only with very high income per cajpa. The result
uncovers that, for one economy, the potential nancing source for debt $ crucial for the

investor perceives the safety of its domestic debt.

Table 3.3: Cross-Section Regression Results of Public Debt Safetyn@sovrate) on Public
Debt Stock per GDP (Inaggdy), Stock Market Size (naV al2y), In ation Rate ( Inacpi),
Income per Capita (naGDP pc), Trade Balance per GDP (atb2y), Financial Development

Level (InaFinDev ), Political Institutional Quality ( apol).

(€] @ (©))
VARIABLES Inasovrate Inasovrate Inasovrate
Public Debt Stock per GDP -0.519***  -0.461*** -0.236%**
(Inaggdy) (0.0508) (0.0546) (0.0682)

Interaction between (Inaggdy) and (InaGDPpc) 0.0489***  0.0430*** 0.0216***

(inter _.GDP pc_ggdy) (0.00470)  (0.00475) (0.00620)
Stock Market Size 0.0531***  0.0378*** 0.0307***
(InaV al2y) (0.0117) (0.0114) (0.0115)
In ation Rate -0.0717*** -0.0452***
(Inacpi) (0.0178) (0.0171)
Trade Balance per GDP 0.00428* 0.00666***
(atb2y) (0.00223) (0.00209)
Financial Development Level 0.131%+*
(InaFinDev ) (0.0433)
Political Institutional Quality 0.0970***
(apol) (0.0291)
Constant 2.744%** 2.922%** 2.245%+*
(0.115) (0.128) (0.217)
Observations 105 104 104
R-squared 0.715 0.761 0.808

Notes: Standard errors in parentheses. ** 0.01, ** p<0.05, * p<0.1. The
regression equation on Column (1) is: log(asovrate); = + 4log(aggdy) +
2log(aggdy):log(aGDPpc) + slog(aVal2y) + ; on Column (2) is: log(asovrate); = +
1log(aggdy)+ .log(aggdy):log(aGDPpc)+ slog(aV al2y)+ 4log(acpi)+ slog(atb2y)+ j;
on Column (3) is: log(asovrate); = + jlog(aggdy) + .log(aggdy):log(aGDP pc) +
slog(aV al2y) + 4log(acpi) + slog(atb2y) + g¢log(aFinDev)+ 7log(apol) + ;.

12



3.2 IV Estimates

Table 3.4: IV Cross-Section Regression Result of Public Debt Safetyifasovrate) on Public
Debt Stock per GDP (Inaggdy), Stock Market Size (naV al2y), Financial Development
Level (InaFinDev ), Political Institutional Quality ( apol), In ation Rate ( acpi), Income

per Capita (InaGDP pc05).

(1) (2 (3)
VARIABLES Inasovrate Inasovrate Inasovrate
Public Debt Stock per GDP -0.612%**  -0.523*** -0.285**
(Inaggdy) (0.0731) (0.0815) (0.124)

Interaction between (Inaggdy) and (InaGDPpc) 0.0599***  0.0487*** 0.0260**

(inter _GDP pc_ggdy) (0.00512) (0.00667) (0.0105)
Stock Market Size 0.0547*+* 0.0308***
(InaV al2y) (0.0129) (0.0115)
In ation Rate -0.0537**
(Inacpi) (0.0177)
Trade Balance per GDP 0.00764**
(atb2y) (0.00257)
Financial Development Level 0.0979**
(InaFinDev ) (0.0497)
Political Institutional Quality 0.0942**
(apol) (0.0383)
Constant 2.772%* 2.763*** 2.442%*
(0.170) (0.151) (0.301)
Observations 126 97 97
R-squared 0.648 0.714 0.813

Notes: Standard errors in parentheses. *** x0.01, ** p<0.05, * p<0.1. The Pub-
lic Debt per GDP is instrumented by Average Age Dependency Ratio perWorking-age
Population (aAge) and Average Droughts, Floods, Extreme Temperature per Population
(aDro). The regression equation on Column (1) is:log(asovrate); = + jilog(aggdy) +
2log(aggdy):log(aGDPpc) + j; on Column (2) is: log(asovrate); = + ilog(aggdy) +
»log(aggdy):log(aGDPpc) + slog(aVal2y) + ;; on Column (3) is: log(asovrate); =
+ ilog(aggdy)+ .log(aggdy):log(aGDP pc)+ slog(aV al2y)+ 4log(acpi)+ slog(atb2y)+
slog(aFinDev) + slog(apol)+ ;.
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The instrument variable (1V) technique is employed to address the potential endogeneity of
the public debt supply on the regression of its safety. On Farhi and Maggiri (2017), the
issuance stock a ects the debt safety since a too much debt can phghe economy into the
collapse zone in which the debt becomes risky. However, one economythvsafer debt can
also have incentive to issue more debt to nance public expenditre. Therefore, the supply
of debt may be endogenous on the regression of debt safety.

The debt stock is instrumented by average age dependency ratio peworking-age pop-
ulation and by average extreme temperature per population. Firstly, these variables are
correlated to the debt stock. Indeed, a higher age dependency ratiexpands the pension
fund, which in turn can be nanced by more public debt. A higher average extreme temper-
ature also unexpectedly raises the public expenditure, whichs usually nanced by huger
debt stock. Secondly, these variables are uncorrelated to the puld debt safety. In fact,
even on construction of sovereign debt ratings, these variables are notken into account.
In brief, the age dependency ratio and average extreme temperatureatis es the require-
ment of instrument variables.

Table (3.4) illustrates the IV regression result of public debt safey on its determinants.
The instrument variables pass the test of validity. On column (1), the income per capita
determines the impact of debt supply on its safety. Indeed, the tleshold on income per
capita is 27365 USD. The value is close to the value of 23590 USD recorded by colur()
of Table (3.2) and on Figure (3.2) for the cross-section supply analysis. Onaiumn (2),
the stock market size has positive impact on the public debt safety \uile the debt supply
exerts positive e ect on the debt safety only for economies with high ncome per capita. On
column (3), the same patterns applies on controlling for other variables gch as the in ation
rate, trade balance, nancial development and political stability. In b rief, the IV regression
reveals the similar evidences on the public debt safety determimtion to the cross-section

regressions.

4 Case Studies: China, Greece and Japan

Figure (4.1) plots the positions of some economies relative to the thresiid on income per
capita (InaGDP pc) = 10:07. Greece and China are on the same group with Republic of
Korea on which the public debt safety is decreasing on debt supplyJapan is on group of
economies, including United States and Germany, on which the debt safy is increasing
on supply. These economies are interesting for more analysis. Greereat the center of
2009 European debt crisis. And its pattern of public debt safety is cru@l for policy dealing

with crisis. China, with one huge foreign reserves backed up by highohg-run economic
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growth, emerges as one main actor on the global capital market. Japan, which ovenone of
main world reserve currency (Yen), is facing the increasing debburden imposed by aging
economy and slow economic growth. In brief, each country provides ufd case for both

economic insights and policy implication.

Figure 4.1: Relative Positions of Some Economies to Threshold on Income petapita
(InaGDPpc). Debt Safety is decreasing on Debt Supply for IhaGDP pc < InaGDP pc)
and increasing for (naGDPpc InaGDP pc).
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The list of economies includes: China (CHN), Germany (DEU), Gre ece (GRC), Republic of Korea
(KOR), United States (USA) and Japan (JPN).

Table (4.1) reports the predict values and residuals of public debt sadty, based on the
analysis of both demand and supply on Table (3.3). Firstly, there existsthe di erence
between predicted value by model and realized one by market for thee economies. On case
of China, the market perception of public debt safety is more optimisic than the prediction
by its economic fundamental. However, on cases of Greece and Japan, thebdesafety could
be more than the value perceived by investors. Secondly, the prection by empirical model
on column (8) shows that the public debt safety index is higher in Japarthan in Greece and
China. The dierence can be because Japan has greater debt stock, lewin ation rate,
more advanced nancial development and greater political stability. The similar safety index
between China and Greece can illustrate that the advantage of former ecamy such as less
debt stock, huger market size and lower in ation rate compensates forts disadvantage of
political institution quality. In brief, in comparison with the pre diction based on economic
fundamentals, the investors overestimate the debt safety on case oftitha but underestimate

on case of Greece and Japan.
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Table 4.1: Public Debt Safety: Predicted Values and Residuals

Economies Safety Index Debt Stock Market Size Ination Financial Dev. Political Stab. Predicted Safety  Residuals

(1) (2) (3) 4) (5) (6) ()] (8) (9)=(1)-(8)

China (CHN) 15.45703 29.10223 58.34875 5.323359 94.25718 -.4663313 13.38383 2.073207
Greece (GRC) 12.07386 118.2012 14.8625 8.512173 43.16875 .254434 13.31682 -1.242968
Japan (JPN) 19.5733 158.7995 50.71585 3.194004 151.0179 1.043528 20.44216 -.8688679

Notes: The predicted values and residuals are based on the empirical rdel of Table (3.3). In details, for country (j), log(asovrate); =
+ 1log(aggdy) + .log(aggdy):log(aGDPpc)+ slog(aV al2y) + slog(acpi) + slog(atb2y) + elog(aFinDev)+ 7log(apol) + ;.

The public debt safety on China is analyzed by Panel A on Figure (4.2). Oer time,
the China debt safety improves along with more debt issuance. Theesult is inconsistent
to the empirical evidences since China is on group of economies for vghi an increase of
debt reduces the debt safety. The potential explanation for the reslt can rely on the stock
market size and income per capita in China. Firstly, on graph B, the acckeration of debt
safety is associated with the increase of stock market size over tien The result is just in line
with the empirical evidence: greater market size raises the debtapacity, which improves
the debt safety. Secondly, the China economy experiences the irease of income per capita
over time, which is originated by the high average growth rate over pastdecades. Therefore,
by empirical evidences, higher income per capita can improve theabt safety. In brief, the
combination of greater stock market size and higher income per capita canverweight the
negative impact of debt stock on public debt safety for the case of China.

The public debt safety determinants for Greece is illustrated byPanel B of Figure (4.2).
On demand side (graph B), the changes of debt safety are positively assated with that
of stock market size. On supply side (graph A), the pattern of debt safty on its supply
changes from the positive correlation over 1990-2008 to negative correlation av2009-2015.
Therefore, the graphs suggest that the occurrence of debt crisis is enkey event so that
Greece falls on the group of economies for which an increase of debt supplgduces the
debt safety. Lane (2012) argues that the Greek crisis relies on the originalesign of the
euro which lacks banking union and other bu er mechanisms. The criss, on Arghyrou and
Tsoukalas (2011), can be driven by the weak macroeconomic fundamentals ov2901-2009,
by the shift in market's expectations on the EMU's credible commitment to back up scal
liabilities. In brief, the case of Greece shows that the crisis carchange the dependence

pattern of debt safety on its supply.
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Figure 4.2: Public Debt Safety: Supply and Demand
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The case of Japan public debt is plotted by Panel C of Figure (4.2). The datashows that
the pattern of Japan debt safety can be inconsistent to the empirical gidences. Indeed,
since the economy belongs to group for which the debt safety is increasj on debt supply,

the growth of debt issuanece, on graph A, should result on the improventd of debt safety.
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Moreover, the empirical analysis also suggests that the extension of mket size, on graph
B, can raise the debt safety. However, the safety deteriorates overirhe in Japan. The
deterioration can be attributed to the declining savings induced ty aging population, and
to the risk appetite attached with nancial reform. In details, Tokuok a (2010) shows
that the stability of Japan government bonds yields relies on the sizale pool of household
savings combined with strong home bias. And on Horioka, Nomoto and Terada-Hagiwara
(2014), the robust domestic saving and huge capital in ows have prevergd the massive
public debt to result on crisis in Japan. These papers suggest that ta Japan debt safety
can decline if the domestic savings stock dwindles and the housels shift their wealth
toward riskier assets. Both of two factors reduces the demand for pulst debt. In brief, for
Japan, the decline on debt safety can rely on the demographic changes andski aversion

by households.

5 Conclusion

The regressions on one cross-section sample of about 160 economies estaltiahthe public
debt safety improves for greater market size, for higher debt stock orthe economies with
highe enough income per capita. Moreover, the public debt also becomeasfer for a lower
in ation rate, higher nancial development level and better political institution quality.

The result has the implication for public policy on designing the optimal public debt
stock for a given safety level. Indeed, one economy with low income peapita should not
issue too much debts, since the public debt safety can deterioratfor more debt supply.
Moreover, the policies which upgrades the institution quality suc as nancial system,
stabilizes macroeconomic factors such as in ation rate are potential to rae the safety of
public debt.

The case studies analyses show that the key determinant of public di¢ safety can be the
income per capita for China, and the demand for debt relied on high housesid savings for
Japan. Moreover, on Greece, the occurrence of debt crisis, groundéy weak fundamentals,
has changes the dependence pattern of public debt safety on its suppl

For future research revenue, the analysis can be extended to taketm account the role
of safe assets determinants on shaping the pattern of public capital ow across countries.
Moreover, the investigation of these determinants on the exorbitant pivilege gained on safe

assets is also one promising future line of research.
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A Appendix: Robustness Checks

A.1 Dummy Variable for Advanced Economies

Table (A.1) reports the regression results of public debt safety on itddeterminants, by two
groups of economies. On column (1), the impact of debt stock on its safetyiars across
advanced and other economies. Indeed, 1% of increase on debt stock per BBaises the
debt safety index by 1.03 for advanced economies, but reduces the debgfety index by
1.24 for other economies. The reversed signs between two groups are alsegerved by
addition of stock market size on column (2) and other macroeconomics and itisution

quality variables on column (3). Moreover, the negative value of coe cient of dummy

variable shows that the intercept of linear tting curve is also di erent across two groups
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of countries. In brief, the dependence pattern of public debt safiy on debt supply di ers

across advanced and other economies.

Table A.1: Cross-Section Regression Results of Public Debt Safetyriasovrate) on Public
Debt Stock per GDP (Inaggdy), Dummy Variable for Advanced Economies AdE ), Stock
Market Size (InaV al2y), In ation Rate ( Inacpi), Income per Capita (InaGDP pc), Trade
Balance per GDP (atb2y) and Palitical Institutional Quality ( apol).

(@) @ (©)

VARIABLES Inasovrate Inasovrate Inasovrate
Public Debt Stock per GDP -0.222%+*  .(0,232%** -0.145%+*
(Inaggdy) (0.0481) (0.0461) (0.0442)
Interaction between (Inaggdy) and (AdE)  0.259*** 0.261%* 0.184**
(inter _ggdy AdE) (0.0676) (0.0605) (0.0531)
Stock Market Size 0.0683*** 0.0496***
(InaV al2y) (0.0113) (0.00984)
In ation Rate -0.0491%**
(Inacpi) (0.0157)
Trade Balance per GDP 0.00735***
(atb2y) (0.00193)
Political Institutional Quality 0.121%*
(apol) (0.0242)
Dummy Variable -0.288 -0.526** -0.407*
Advanced Economices: AdE = 1) (0.261) (0.235) (0.209)
Constant 3.049%+* 3.118*** 2.993***
(0.186) (0.176) (0.175)
Observations 138 105 104
R-squared 0.625 0.720 0.829

Notes: Standard errors in parentheses. *** £ 0.01, ** p<0.05, * p<0.1. The regression
equation on Column (1) is: log(asovrate); = + ilog(aggdy)+ inter ggdy : AdE;+ j;
on Column (2) is: log(asovrate); = + ilog(aggdy) + inter ggdy: AdE; +
slog(aval2y;) + ;; on Column (3) is: log(asovrate); = + log(aggdy) +
ointer _ggdy :_AdE; + slog(aV al2y;)+ slog(acpij)+ slog(atb2y;)+ glog(apol)+ ;.

Figure (A.1) illustrates the linear tting curve for the dependenc e of public debt safety on
its supply. On Panel A for advanced economies, the increasing curve @ans that an increase
of debt supply can raise its safety index. On Panel B for other economigeghe decreasing

curve con rms that the debt safety deteriorates for more debt issuane. Therefore, the
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separation of countries based on development level provides an alternaé evidences on the

positive impact of debt supply on its safety on the main text.

Figure A.1: Public Debt Stock and Public Debt Safety
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A.2 Alternative Measurement of Public Debt Stock

The section presents the robustness checks on the evidences on Teb (3.2; 3.3; 3.4). In
stead of scaling public debt by national income as on main text, we take theatio of debt
stock by the average tax revenues, which is the nancing resourceof public debt.

The empirical evidences based on the alternative measurement of plib debt provide
the similar results as on the main text. Table (A.2) reports the cross-gction regression. On
column (1), the public debt safety deteriorates on economies with lowincome per capita

while accelerate on economies with high income per capita. On column (2Jhe market size
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exerts the positive impact on the debt safety. These patterns alsoraerge on controlling for
other factors on column (3). Furthermore, the IV cross-section regresen on Table (A.3)
shows the same dependence patterns of public debt safety on the destock and market
size. In short, the results on the main text for the public debt per GDP ratio also applies

for the public debt per tax revenues.

Table A.2: Cross-Section Regression Results of Public Debt Safetynasovrate) on Public
Debt Stock per Tax Revenues [hadggd), Stock Market Size (naV al2y), In ation Rate
(Inacpi), Income per Capita (InaGDP pc), Trade Balance per GDP (atb2y), Financial De-

velopment Level (naFinDev ), Political Institutional Quality ( apol).

@ @ (©))

VARIABLES Inasovrate Inasovrate Inasovrate
Public Debt Stock per Tax Revenues -0.403***  -0.361*** -0.187***
(Inadfggd) (0.0307)  (0.0361) (0.0505)
Interaction between (Inadfggd) and (InaGDPpc) 0.0374***  0.0309*** 0.0135%**
(inter _.GDP pc_dfiggd) (0.00263)  (0.00323) (0.00422)
Stock Market Size 0.0558*** 0.0327**
(InaV al2y) (0.0119) (0.0114)
In ation Rate -0.0598***
(Inacpi) (0.0183)
Trade Balance per GDP 0.00747**
(atb2y) (0.00201)
Financial Development Level 0.112**
(InaFinDev ) (0.0450)
Political Institutional Quality 0.0863***
(apol) (0.0306)
Constant 2.862*** 2.906*** 2.558***

(0.142) (0.139) (0.268)
Observations 136 104 103
R-squared 0.639 0.708 0.810

Notes: Standard errors in parentheses.

regression equation on Column (1) is:

2log(adiggd):log(aGDPpc) + j; on Column (2) is: log(asovrate); = +

2log(adfggd):log(aGDP pc) +

% 5 0.01, * p<0.05 * p<0.1. The
log(asovrate); = + jlog(adfggd) +
1log(adggd) +

j; on Column (3) is: log(asovrate); =

+ ilog(aggdy)+ »log(aggdy):log(aGDP pc)+ slog(aV al2y)+ slog(acpi)+ slog(atb2y)+

slog(aFinDev) + 7log(apol) + ;.



Table A.3: IV Cross-Section Regression Result of Public Debt Safetylfiasovrate) on Public
Debt Stock per Tax Revenues [hadggd), Stock Market Size (InaV al2y), Financial Devel-
opment Level (InaFinDev ), Political Institutional Quality ( apol), In ation Rate ( acpi),

Income per Capita (naGDP pc05).

1) (2 (3
VARIABLES Inasovrate Inasovrate Inasovrate
Public Debt Stock per Tax Revenues -0.427**  -0.355*** -0.227%+*
(Inadfggd) (0.0435) (0.0524) (0.0882)

Interaction between (Inadggd) and (InaGDPpc) 0.0389***  0.0303*** 0.0174*

(inter _.GDP pc_dfggd) (0.00321)  (0.00420) (0.00676)
Stock Market Size 0.0576*** 0.0319***
(InaV al2y) (0.0129) (0.0116)
In ation Rate -0.0663***
(Inacpi) (0.0197)
Trade Balance per GDP 0.00802***
(atb2y) (0.00228)
Financial Development Level 0.0786
(InaFinDev ) (0.0533)
Political Institutional Quality 0.0782*
(apol) (0.0422)
Constant 2.928*** 2.897** 2.742%%*
(0.178) (0.177) (0.378)
Observations 125 96 96
R-squared 0.642 0.707 0.812

Notes: Standard errors in parentheses. *** x0.01, ** p<0.05, * p<0.1. The Public Debt
Stock per Tax Revenue is instrumented by Average Age Dependency Ratiper Working-age
Population (aAge) and Average Droughts, Floods, Extreme Temperature per Population
(aDro). The regression equation on Column (1) is:log(asovrate); = + jlog(adiggd) +
2log(adiggd):log(aGDP pc) + j; on Column (2) is: log(asovrate); = + ilog(adggd) +
2log(adggd):log(aGDPpc) + slog(aV al2zy) + ; on Column (3) is: log(asovrate); =
+ ilog(aggdy)+ ,log(aggdy):log(aGDP pc)+ slog(aV al2y)+ slog(acpi)+ slog(atb2y)+

slog(aFinDev) + 7log(apol) + ;.
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