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1. Introduction

Since the debt crisis in the euro area in the 2010s, the sovereign risk posed by Treasury
bonds have been a crucial target for financial stability regulation. On the other side of the
world, the Association of Southeast Asian Nations’ (ASEAN) financial markets are
experiencing rapid growth and internationalization, giving rise to increased investor attention
and participation from external capital markets (Hofmann, Shim, and Shin 2021; Canuto and
Cavallari 2013; Bacchetta et al. 2021). Under the heightened uncertainty caused by the
coronavirus disease (COVID-19) pandemic, geopolitical conflicts, inflation, and the fear of
global economic recession, ASEAN sovereign bonds face potential vulnerability to spillovers
from regional and international bond markets (Plummer and Click 2005, Gimet 2011, Banerji
et al. 2014).

Macroprudential policy instruments are used to promote financial stability (Hanson et al.
2011, Masciandaro and Volpicella 2016, Cerutti et al. 2018, Karamysheva and Seregina 2022,
Coman and Lloyd 2022). By varying minimum capital requirements and building up bank
capital buffers, prudential policies control spillovers between financial institutions and reduce
procyclical feedback between asset prices and credit. To date, the literature has focused on the
effects of prudential policy on various perspectives, such as systemic risk in the financial
system (Claessens et al. 2013, Klingelhtfer and Sun 2019, Karamysheva and Seregina 2022);
spillover shocks from other countries’ monetary policy to emerging market’s credit and
housing prices (Coman and Lloyd 2022); and fluctuations in the real exchange rates caused by
a United States (US) interest rate shock (Ouyang and Guo 2019). However, the effectiveness
of macroprudential policy in mitigating sovereign bond market vulnerability has not yet been
explored in the existing literature.

Whether macroprudential policies should affect sovereign bond vulnerability in ASEAN
markets or in what direction is unclear. Theoretically, the effects of prudential policy on
sovereign bond vulnerability may arise from several sources. First, sovereign risk is highly
related to bank risk (Li and Zinna 2018). Macroprudential policies reduce leverage and bank
risk, thereby mitigating financial system vulnerabilities (Farhi and Tirole 2012). Therefore,

sovereign bond risk is likely to exhibit a negative response to prudential policy. Second,
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prudential policies enhance financial market stability and prevent potential economic and
financial crises, lessening the uncertainty of investing in emerging financial markets,
increasing the confidence of external investors, and stimulating international capital inflows
(Pandolfi and Williams 2019, Chari et al. 2022). A greater proportion of international capital
increases the sensitivity of ASEAN sovereign bond markets to the global market, adding to
the vulnerability of sovereign bonds. However, the growing confidence of external investors
can also bring increased foreign direct investment and development opportunities to ASEAN
markets, which provides increased international revenues and improved debt affordability in
the long term.

Furthermore, credit rating upgrades could change the investment pattern in global bond
markets because of the preference for high-risk versus low-risk bonds in portfolio
management. Thirdly, foreign exchange risk acts as another factor in local currency bond
investments. At the same time, prudential policy has proved effective in mitigating external
spillover of foreign exchange risk in a few countries (Ouyang and Guo 2019). In this paper,
we assess whether prudential policies are a practical tool to mitigate ASEAN sovereign bond
vulnerability to global spillover and identify the potential channels for the transmission of
such spillover.

This paper uses a topological network of connectedness to measure bond market
vulnerability. The network is constructed by the framework of Diebold and Yilmaz (2014)
with a vector autoregression (VAR) and generalized variance decomposition, which is proved
as an effective indicator of sovereign risk (Hamill et al., 2021). This paper utilizes Treasury
yield data for 40 bonds (with maturities of 1, 3, 5, and 10 years) from four ASEAN countries
(Indonesia, Malaysia, the Philippines, and Thailand), three non-ASEAN Asian markets (the
People’s Republic of China [PRC], India, and Japan, abbreviated to regional market), and
European Union, the UK, and the US (abbreviated to global markets). The sample period
spans from 4 January 2012 to 31 January 2022. From the result of the topological network, we
find that among the four ASEAN countries, the two with higher credit ratings (Thailand and
Malaysia) act as the intermediary channel that links the global market with lower-rated
countries. In terms of the connectedness, ASEAN bonds appear to be the net risk receivers

from the global markets. At the same time, the regional markets are net risk transmitters to
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ASEAN in most of the time, except during the 2017 PRC-US trade war and the outbreak of
the COVID-19 pandemic in 2020.

To examine the effects of prudential policies on the sovereign bond vulnerability, we
estimate two models using fixed-effects regression with Driscoll-Kraay standard errors
(Driscoll and Kraay 1998) and seemingly unrelated regression with multiple mediators
(Zellner 1962). To the best of our knowledge, this paper is the first trial that tests the effects of
prudential policies on sovereign bond risk and investigates the mediated channels. The results
show that prudential policy mitigates the spillover risk from other countries to ASEAN.
Prudential policy implemented in the current quarter will significantly mitigate sovereign risk
for 2-7 quarters in the future. Interestingly, we find that prudential policy decreases the
vulnerability of sovereign bonds, while the economic growth and credit rating upgrade caused
by prudential policy increases the vulnerability of ASEAN sovereign bonds, giving rise to a
weakened regulation effect generated by the prudential policy.

The remainder of this paper is structured as follows. Section 2 measures the vulnerability
of sovereign bonds in ASEAN. Section 3 discusses prudential policy's direct and indirect

effects on sovereign vulnerability. Section 4 concludes with the paper’s main findings.

2. Vulnerability of Sovereign Bonds in ASEAN
2.1 Data Construction

Our study covers the Treasury bond yields of four ASEAN markets (Indonesia, Malaysia,
the Philippines, and Thailand), three non-ASEAN Asian markets (the PRC, India, and Japan,
abbreviated to regional market), and European Union, the UK, and the US (abbreviated to
global markets) The sample period spans from 4 January 2012 to 31 January 2022 with 2,491
daily observations. We use the yields for Treasury bonds with maturities of 1, 3, 5, and 10
years. Bond yield data were collected from the Asian Development Bank. Our empirical
analysis is based on the log return of daily yields, calculated as the 100x logarithmic
difference of bond yields at t and t-1.

Figure 1 shows the dynamics of bond yields with different maturities from different
countries. The bond yields of Indonesia and the Philippine are higher than Malaysia’s and

Thailand's. Bond yields for Japan and the global markets are lower than ASEAN's. Meanwhile,
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long-term bonds have higher yields than short-term bonds in most periods. Between January
2018 and December 2020, each of the ASEAN countries in our sample witnessed a similar
trend. Bond yields increased in 2018, which could be related to the PRC-US trade war and
ASEAN'’s economy recovery during this time. Bond yields decreased in 2019-2020, which
could be associated with the weakened impact of the trade war. There are similar short-term
jumps in the bond yields of ASEAN countries in early 2020, which can be attributed to the
onset of the COVID-19 pandemic in the PRC bringing a positive signal to the ASEAN market.
Then, because of the spread of the pandemic’s impacts to ASEAN countries, market
expectations of economic and investment returns crashed beginning in March 2020.
Meanwhile, yield movements for Thailand’s Treasury bonds have more similarity with the
bond markets of the PRC and the global markets than do bond yield movements in the other
three ASEAN countries in our study.

Figure 2 shows changes in the credit rating of all countries in our sample during the
entire review period. Figure 3 shows the correlation between yields and the log return of
yields. We observe that intra-correlation within one country is stronger than the
inter-correlation among countries. Compared regional markets and global markets bonds,
ASEAN bonds have a higher correlation. Among the for ASEAN countries, Thai bond yields
have the highest correlation with the India, PRC, and the US, while Malaysian bonds ranked
second. The long-term domestic fundamentals, such as deflation, are highly impacted by the
trend. At the same time, the daily shift in yield could be mainly impacted by capital inflows
and outflows in competitive markets and spillover (or co-movement) caused by common
factors. The spillover (or co-movement) dominates the relationship among bonds in all 10

economies.



Figure 1. Treasury Bond Yields
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Notes: CN = the People’s Republic of China, EU = European Union, ID = Indonesia, IN = India, JP =Japan, MY
= Malaysia, PH = Philippines, TH = Thailand, UK = United Kingdom, US = United States. Bond yields are from
4 January 2012 to 31 January 2022 with 2,491 daily observations. Yields for 1-, 3-, 5-, and 10-year Treasury
bonds are indicated by red, blue, purple, and green, respectively. Source: Bloomberg.



Figure 2.  Credit Ratings of Long-term* Treasury Bond
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Notes: The figure reports changes in S&P Long-Term Issue Credit Ratings from 2012 to 2021. The y-axis shows
the credit ratings range from SD/D to AAA. Per S&P Global Ratings, obligations rated BB, B, CCC, CC, and C
have large uncertainties or major risk exposures. CN = the People’s Republic of China, EU = European Union,
ID = Indonesia, IN = India, JP =Japan, MY = Malaysia, PH = Philippines, TH = Thailand, UK = United
Kingdom, US = United States. Details about the credit rating are shown in Table A4 in the Appendix. Source:
S&P Global Ratings.
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t The short-term visualization of credit rating can be derived in the similar fashion, however we have not
presented these as the distinction between countries are not explicit and readily identifiable.
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Notes: CN = the People’s Republic of China, EU = European Union, ID = Indonesia, IN = India, JP =Japan, MY
= Malaysia, PH = Philippines, TH = Thailand, UK = United Kingdom, US = United States. The correlation of
daily returns. We utilize daily data for the sample period from 4 January 2012 to 31 January 2022 (2,491 daily
observations). The x- and y-axis are named by the “country-maturity” of bond.

This section discusses our measures of prudential policies, domestic fundamental
variables, and global variables.? This paper utilizes Cerutti et al. (2018)’s dataset of
prudential policies. This dataset records the changes in various type of macroprudential policy,
including capital buffer, and capital requirements, and banks’ concentration limit, interbank
exposure limit, loan-to-value ratio cap, and reserve requirements, etc. We utilize the
cumulative measure of all these changes, where a tighter (weaker) change of macroprudential
policy is recorded by a unit increment (decrement). The details about the change of prudential
policy during our sample period are listed in Table A5 in the Appendix.

Domestic control variables for ASEAN countries include gross domestic product (GDP),
Consumer Price Index, exchange rate return (Exr), stock return (Stock) and credit rating
upgrades (CRU). Inflation is one of the most important determinants of bond risk investigated
in developed countries (Ulrich 2013, Duffee 2018, Breach et al. 2020). The CRU issuer
country is published by S&P Global Ratings each quarter, with long-term and short-term
classifications. We set the credit rating as numerical—from 1 (SD/D) to 20 (AAA+).

The Global Control Variables include the Chicago Board Options Exchange’s volatility
index (VIX) and the Twitter-based Uncertainty Data (TEUENG). We collect the daily VIX
and average it by quarter. The TEUENG measures the number of daily English tweets
embedding both uncertainty terms and economic terms simultaneously.® The correlation and

dynamics of examined variables are reported in Table 1 and Figure 9.

2 For details, see Table A2 in the Appendix, which presents the details of all the data, including the series number, series
mnemonic, transformation code, series description, source, frequency, and time range.
3 For details, see https://www.policyuncertainty.com/twitter_uncert.html.
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Table 1. Pairwise Correlations of Variables

Variables C Pru GDP Exr Stock CPI VIX TEUENG CRU
Cc 1.000

Pru —0.211*** 1.000

GDP 0.000 0.356*** 1.000

Exr 0.015 0.075* 0.137*** 1.000

Stock -0.050 -0.055 —0.086** —0.553*** 1.000

CPI1 —0.153*** 0.407*** 0.398*** 0.137*** —-0.024 1.000

VIX 0.090** -0.063 —0.407*** 0.229*** —0.524*** —0.192*** 1.000

TEUENG 0.179*** -0.034 —0.535*** 0.042 —0.311%** —0.290*** 0.725%** 1.000

CRU 0.055 0.031 0.085** —0.009 0.002 0.077* -0.076* -0.024 1.000

Notes: This table reports the pairwise correlations of variables. #** = P-value < 1%, **= P-value < 5%, and * =

P-value < 10%. Source:

Figure 4. Dynamics of Control Variables
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Notes. ID = Indonesia, MY = Malaysia, PH = Philippines, and TH = Thailand. The drivers span from 2012 to
2021, with 40 quarterly observations. CPI is the Consumer Price Index, GDP is Gross Domestic Product. VIX is
the CBOE Volatility Index, VXEEM is CBOE Emerging Mkts ETF Volatility Index. OVX is CBOE Crude Oil
Volatility Index. TEUENG is Twitter-based Uncertainty Data. Source: Bloomberg.

2.2 Methodology
The empirical assessment of the effect of macroprudential policies on sovereign bond

markets require an indicator of vulnerability. Hamill et al. (2021) state the connectedness
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measure based on the unified methodology of Diebold and Yilmaz (2014) indicates the level
of risk in sovereign debt market*. We obtain the connectedness by considering a topological
network consist by the Treasury bonds of ASEAN, developed markets and Asian markets. We
estimate the connectedness between each pair of bonds using a vector autoregression (VAR)
process and generalized variance decomposition. This framework allows us to detect the
directional linkages of spillover risk in static and dynamic horizons and to identify the net
spillover exporter and importer.

We estimate a p-order vector autoregression (VAR):
Ve = Y1 Ag Vo + &, & ~ 1.1.d(0,) (1)

where the v: = {vi¢, V2.1, -, Vn et 1S N-dimensional multivariate log return series of bond
yields, Ay is N X N parameter matrix for lag k, X is the variance matrix of the error
vector &:. With a H-step-ahead generalized variance decomposition, the pairwise directional
connectedness from j;, bondto iy, bond is given by:

—1pH-17_7 z
i Ehiole{one)) )
Thoolef onZope;)

02(H) =

where o;; denotes error term’s standard deviation for ji, series, the selection vector e;
equals to 1 for ji; element and otherwise 0. 8, = 410,y + 4,0, 5 + -+ 4,0, , are
N x N coefficient matrices for h = 0,12,... The ©; is an identity matrix for h = 0, and

becomes to zero matrix for h < 0. Note the connectedness is directional linkage that the

magnitude could be unequal for linkages between two nodes with different directions.

Following Diebold and Yilmaz (2014), the results of equation (2) are normalized by

2105 =1

y , with the normalized pairwise directional connectedness

4 They examine various decomposition methods, such as Pesaran-Shin (1998), Lanne-Nyberg(2016) and
Diebold and Yilmaz (2014). The results of these decomposition methods have different systemic risk and
vulnerability rankings, and the measure of Lanne-Nyberg(2016) is found having a more volatile results. In our
paper, we select the most common-used framework of Diebold and Yilmaz (2014) for universality.
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For a more explicitly named indicator, we convert from gﬁ(H) to Cf_j- (C is for

connectedness) . The total connectedness from all other bonds j to bond i is

Ci. = 2.1 854D = T 85D )

FES! j=i
The total connectedness from bond i to all other bonds j is

C.EI- = ?"rzl'gj’?(H) = Z?’zl.glﬁ(ﬁ) (4)

FES! FET!

For each link in the network, there is an import node and an export node, which
respectively correspond to the bonds i and j in G/~ ;- Further, given group M and N as import

and export panels, respectively, the connectedness that measures the spillover from group N to
M is specified as
Clien =2j=mC{; (5)
o
2.3 Results of Connectedness
We start by overviewing the network relationship in the static horizon. Figure 4 shows
the static results of connectedness, estimated by generalized variance decomposition in
equation (2) with T = 2,491 days, P = 1, and H = 12. Figure 6 shows the topological
visualization of the connectedness. We notice the topological network of bonds is clustered
mainly by the sovereign. Moreover, connectedness is vital to link two bonds with smaller
maturity differences. It can be attributed to a natural shape of the bond yield curve that plots
the yields of bonds having equal credit quality but differing maturity dates. From the result of
the topological network, we find that among ASEAN-4 countries, the two with higher credit
ratings, Thailand and Malaysia, act as the intermediary channel that links the global market
with lower-rated countries. US bonds are the major risk net exporter. Specifically, US bonds

mainly influence Malaysia, Thailand, the UK, and the regional markets. In other words, the
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homogenous global trends are always caused by US and UK bonds, and they have higher
centrality, which is not surprising. The US' risk-free return and monetary policy are highly
impactful to advanced and emerging market economies (Albagli et al. 2019, Gilchrist et al.
2019). In addition, we find that the spillover from ASEAN to the US is negligible, while the
spillover between two ASEAN countries can be widely observed.

At the same time, Thai bonds are the major exporter of connectedness to the other three
ASEAN countries. The more substantial impact of Thai bonds could be related to Thailand
being more open in trade and commercial policy settings (Hill and Menon 2021). All Thai
bonds have a substantial impact on the yield of Japanese long-term bonds. It could be
attributed to strong bilateral trade between Thailand and Japan (Pastpipatkul et al. 2020)
because of the Japan-Thailand Economic Partnership Agreement and the ASEAN-Japan

Comprehensive Economic Partnership repectively signed in 2007 and 2008.

Figure 5. Connectedness Heatmap
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Notes. CN = the People’s Republic of China, EU = European Union, ID = Indonesia, IN = India, JP =Japan, MY
= Malaysia, PH = Philippines, TH = Thailand, UK = United Kingdom, US = United States.

The figure is a heatmap representation of connectedness. The color of dark red indicates a higher value of
connectedness. The results are estimated by generalized variance decomposition in equation (2) with T = 2,491
days, P = 1, and H = 12. The x-axis denotes the source of risk spillover, while the y-axis denotes the target. The
bonds are named as “country-maturity”. Source: Authors’ own estimations
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Figure 6. Topological Network of Connectedness

. o
st Jpo [T BH3
e v
= / |
us1o ]
uss ]
—
: 03
“IDs S
B UKs UK1
7 UKs
; K10,
L 4 Eugo L
ms
EUS JTH3 .
3 m3
]
THI o
Country: EU us UK CN P MY TH PH 1D IN
Credit Rating in 2021Q4: AAA AA+ AA A+ A+ A A- BBB+ BBB BBB-

Notes: CN = the People’s Republic of China, EU = European Union, ID = Indonesia, IN = India, JP =Japan, MY
= Malaysia, PH = Philippines, TH = Thailand, UK = United Kingdom, US = United States. The figure is a
topological network representation of connectedness. The color of arrow denotes the source country of
connectedness. The results are estimated by generalized variance decomposition in equation (2) with T = 2,491
days, P =1, and H = 12. To capture the essence of the networks, we filter the small connectedness, with only the
top 300 links are displayed. The thicker size and darker color of an arrow reflects the higher value of
connectedness. The bigger of a node reflects the higher value of degree. The nodes are named by the
“country-maturity” of bond. Source: Authors’ calculations based on Cerultti et al. (2018).

We turn to a more detailed analysis of spillovers among bond markets by using a rolling
window estimation. Figure 7 plots the dynamic of international connectedness. The left panel
shows the connectedness between ASEAN and regional markets. Before 2017, ASEAN and
regional markets had equal spillovers with one another, while the pessimistic expectation
spillover from regional markets to ASEAN in 2015 and 2016 related to the stock market crash
in the PRC. In 2017, there is a higher value of connectedness spillover from ASEAN to
regional markets, rather than in the opposite direction. At the beginning of 2020, which
corresponds with the outbreak of the COVID-19 pandemic, there was optimistic expectation
spillover from ASEAN to regional markets, while the spillover decreased in the opposite
direction.

The right panel shows the connectedness between ASEAN and the global markets.
Significantly, ASEAN bonds were the receiver of spillover risk, as the big markets always act

as the risk exporter. There is only one peak in 2020. After the outbreak of COVID-19, we find
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that the positive spillover from ASEAN to the three big developed markets jumped and
became higher than in the opposite direction. The implication is that when the global
economy was confronted with severe threats, ASEAN bonds injected a positive spillover into

the three big markets.

Figure 7. Dynamic Connectedness
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Thailand. Regional markets = PRC, India, and Japan. Global markets = European Union, United Kingdom and
United States. The results of connectedness are calculated by generalized variance decomposition in equation (2),
estimated by rolling sample panel of return, positive return, and negative return, with T =250, P=1, and H = 12.
The estimates of connectedness based on full, positive, and negative panels are presented in top, middle, and
bottom, respectively. The left figures show the connectedness between ASEAN and regional markets. The right
figures show the connectedness between ASEAN and the global markets.

Figure 8 plots the dynamic of connectedness among ASEAN countries. It can be seen that
in 2017, the connectedness among ASEAN countries declined. Considering this and that the
impacts from the three big developed markets on ASEAN increased, we find that the big
shock of US trade policy weakened the regional bond connectedness. In 2013, Indonesian
bond yields had a positive impact on the other three ASEAN countries. After 2014, Malaysian
bonds had overwhelming superiority in terms of spillover into the Indonesian bond market. In
2017, Indonesian bonds positively impacted Philippine bonds, while Philippine bonds caused
a lead-lag decline in the yields of Indonesian bonds. During the COVID-19 pandemic, Thai
bonds positively impacted the other three ASEAN counties. In addition, we find that the
interconnectedness between ASEAN bonds and the other bonds in regional and global

markets is more volatile than the intra connectedness within ASEAN.
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Figure 8. Dynamic Connectedness in ASEAN Countries
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3. Effects of Prudential Policy on Connectedness
3.1 Model Specification

In this section, we ask: What are the effects of prudential policies on sovereign bond
vulnerability? To do so, we estimate two models, using fixed-effects regression with
Driscoll-Kraay standard errors (Driscoll and Kraay 1998) and seemingly unrelated regression
with multiple mediators (Zellner 1962). We first estimate a simple specification of

fixed-effects panel regression:
Cit = a; + B1Prugepn + BxXi¢—n + yearste; (6)

where C;; represents connectedness between the ASEAN country i and others, or in the
opposite direction. For the panel regression, we take the quarterly average value of the rolling

window connectedness results as C;¢. Pru;; , is the prudential policy progressed by the
ASEAN country i, in time t-n, with n ranges from 0 to 8.

X;:t—n I1s the control variables, in time t-n, with n ranges from 0 to 8. The year; is the

time trend variable to control for potentially omitted trending variables, following the method
of Biatkowski et al. (2022). The regression is set with Driscoll-Kraay standard errors
(Driscoll and Kraay 1998) so that serial correlation can be furtherly considered.

Afterward, we estimate a specification with multiple mediators, with the relationship
shown in Figure 9. First, we include the direct effect of prudential risk on sovereign bond
vulnerability, as shown in link 1 of Figure 9. A vast majority of literature states the prudential
policy aims to regulate financial risk and enhance stability. Some papers present evidence of
efficiency effects in regulating financial instability due to prudential policy. It has been shown
that in financial systems of advanced economies, macroprudential policy significantly reduce
systemic risk (Karamysheva and Seregina 2022). In emerging markets, tighter prudential
policies weaken the negative spillover from US monetary policy shocks (Coman and Lloyd
2022). In foreign exchange market, a countercyclical macroprudential policy implementation
effectively mitigates fluctuations caused by a US interest rate shock (Ouyang and Guo 2019).
The effects of macroprudential policy are also found in reducing leverage, asset, and

noncore-to-core liabilities growth during boom times (Claessens et al. 2013). Some papers
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query effects of prudential policy; e.g., by studying 72 advanced and emerging countries,
Chari et al. (2022) show macroprudential tools can improve the resilience of financial
institutions, but simultaneously, increase the sensitivity of bond flows to the global financial
cycle. However, these literatures do not consider the sovereign bond market, where the effects
of prudential policy can be pronounced and need to be tested.

Secondly, this paper examines the mediation effect that prudential policy has on GDP
growth, which mitigates sovereign vulnerability, as shown in link 2 of Figure 9. Agénor et al.
(2018) state that prudential policy promotes economic growth and development. Klingelhtfer
and Sun's (2019) study on the PRC finds that macroprudential policy can be used to retain
financial stability without triggering an economic slowdown. Kim and Mehrotra (2022)
showed that macroprudential policy has greater slowdown effects on real GDP in advanced
economies, while the effect is not significantly different from zero in 11 emerging market
economies (the PRC, the Czech Republic, Hungary, Indonesia, the Republic of Korea,
Malaysia, Mexico, India, Poland, South Africa, and Thailand).

Thirdly, this paper examines the mediation effect that prudential policy has on an
upgrade of the credit rating, which has a positive effect on sovereign vulnerability, as shown
in link 3 of Figure 9. Prudential policy could decrease the sovereign risk. An upgrade of the
credit rating means higher confidence in repayment. The credit rating upgrade could change
the investment pattern in global bond markets because of the specific preference for high- and
low-risk bonds in portfolio management. A change of target investors can possibility change
the spillover risk exposure and sovereign vulnerability.

Finally, a booming economy attracts international capital and increases the confidence of
external investors, bringing potentially more foreign direct investment and other development
opportunities to ASEAN markets, which in turn provide increased global revenues and
improved debt affordability in the long term (i.e., credit rating upgrade). This potential

relationship is shown in link 4 of Figure 9.
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Figure 9. Hypotheses of Mediation

Source: Authors’ illustration.

To test the four potential relationships shown in Figure 9, our mediation effect diagram

represents seemingly unrelated regression (sureg) with four equations:

CRU;+ = acry + Pery Priie—n + & (7)

GDP;t = agpp + Pepp Priie—n + & (8)

CRU;+ = agpp + Bopp GDPyr + & ©)

Cit =a+ [ Prugs_pn + B2GDP;y + BxX;+ + B3CRU; +Yeary + & (10)

where C;; represents the connectedness between six other countries and the ASEAN country
i. We take the quarterly average value of the rolling window connectedness results as C;;.

Pru;,_, is the prudential policy progressed by the ASEAN country i in time t-n. X;;_, IS
the control variable (both domestic and international) in time t-n. The columns denote the

time n of prudential policy (Pru), ranging from the current quarter (t,) to 8 quarters ago (t—s).

The time point of all other variables excepted Pru is set to be present (zero). vear; is the

time trend variable to control for potentially omitted trending variables, following the method

of Biatkowski et al. (2022).
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3.2 Macroprudential Impact of the Bond Market

With the results of Table 2, we find that prudential policy mitigates the spillover risk from
other countries to ASEAN countries. Prudential policy implemented in the current quarter will
significantly mitigate sovereign risk for 2-7 quarters into the future. From Table 3, we find
that prudential policy decreases the vulnerability of sovereign bonds, while economic growth
and a credit rating upgrade caused by prudential policy will increase the exposure of
sovereign bonds, thereby weakening the regulatory effect of the prudential policy.

Treasury bonds’ internationalization could be attributed to higher investor confidence.
The results with different time horizons show that prudential policy could have a long-term
effect on economic growth in ASEAN countries and a short-term impact on credit rating
upgrades. Although the indirect effect of prudential policy through economic growth and the
credit rating is negative, the total impact of prudential policy remains negative (as shown in
the last row of Table 3). Thus, prudential policy could intensify the stability of the sovereign
bond market. Our findings suggest that prudential policies have dual efficiency in sovereign

risk regulation and Treasury bond internationalization.
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Table 2.

The Effects of Prudential Policy on Connectedness

@ (2 3) 4) (5) (6) (M (8) (9)
Ty Ty T T3 T_s T3 T_s T T_g
Pru -0.00467 -0.0104 -0.0220"" -0.0192"" -0.0230™" -0.0185" -0.0177" -0.0186" -0.00994
(-0.78) (-1.56) (-3.62) (-2.84) (-3.64) (-2.65) (-2.10) (-2.00) (-1.22)
GDP 0.00590™ 0.00220 0.00551™ 0.00842™*" 0.00560™" 0.00406 0.00159 0.00358 0.00762
(2.17) (1.13) (2.45) (3.36) (2.32) (1.39) (0.59) (0.44) (0.71)
Exr 0.000389 -0.00251 0.00275" 0.00322 0.00268 -0.000468 0.000728 -0.00271 -0.00477"
(0.25) (-0.86) (1.80) (1.56) (1.13) (-0.29) (0.36) (-1.23) (-2.82)
Stock 0.000843 -0.0000375 0.000796 0.00237™ 0.00229 0.00133 0.00228" -0.000221 0.000106
(0.65) (-0.03) (0.77) (2.42) (1.34) (1.13) (1.89) (-0.10) (0.09)
CPI 0.00202 -0.00327 0.00257 0.000912 -0.00379 -0.00677 -0.00628 -0.0000376 -0.000304
(0.45) (-0.81) (0.52) (0.19) (-0.65) (-1.14) (-0.97) (-0.01) (-0.06)
VIX -0.000637 —-0.000600 -0.0000260 0.00529™* 0.00139 0.00190 0.00280" 0.000668 0.00132
(-0.49) (-0.42) (-0.01) (3.44) (0.87) (0.94) (1.76) (0.35) (0.70)
TEUENG 0.000623™" -0.0000897 0.000139 —-0.0000579 0.0000618 0.0000606 -0.0000792 0.000118 -0.000128
(4.25) (-0.55) (0.52) (-0.44) (0.50) (0.47) (-0.42) (1.06) (-0.50)
CRU 0.00353 0.00112 0.00413 0.00482™*" -0.00189 —-0.00455 0.0000517 -0.00419™ 0.000723
(1.38) (0.36) (1.60) (2.86) (-0.70) (-1.59) (0.03) (-2.66) (0.16)
Year -0.00984" —-0.000425 0.00229 0.00404 0.00328 -0.000484 0.00322 0.00127 0.00546
(-1.90) (-0.08) (0.50) (0.66) (0.55) (-0.09) (0.58) (0.25) (0.84)
Constant 20.02" 1.160 -4.318 —-7.950 -6.316 1.262 -6.204 -2.285 -10.80
(1.92) (0.10) (-0.47) (-0.64) (-0.53) (0.12) (-0.55) (-0.22) (-0.82)
Within R-squared 0.1335 0.0528 0.0865 0.1412 0.0976 0.0985 0.0861 0.0751 0.0608
FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 492 500 508 516 512 504 496 488 480

Notes: C;, represents the connectedness from six other countries to the ASEAN country i. We take the quarterly average value of the rolling window connectedness results
as C;, Pru;,_, isthe prudential policy progressed by the ASEAN country i in time t-n. X;,_, is the control variables (both domestic and international) in time t-n. The

columns denote the time n of prudential policy (Pru) and all control variables, ranging from the current quarter (t;) to 8 quarters ago (t_g). Year is the time trend variable to

control for potentially omitted trending variables, following the method of Biatkowski et al (2022). The t statistics are reported in parentheses. s, % and * denote
significance at the 1%, 5%, and 10% levels, respectively.
21



Source: Authors’ calculations based on Cerutti et al. (2018).

Table 3. The Direct and Indirect Effects of Prudential Policy on Connectedness

@) @) ) 4) ®) (6) @) (8) ©)

Lo L_q L2 L3 g L5 L—g L7 L_g
CRU
Pru 0.034*** 0.031*** 0.022%** 0.017*** 0.012%** 0.008* 0.004* 0.003 0.003
Constant 0.207* 0.217* 0.352*** 0.368*** 0.393*** 0.411%** 0.321*** 0.328*** 0.333***
GDP
Pru 0.528*** 0.482*** 0.377*** 0.307*** 0.212*%** 0.146** 0.143* 0.094 0.077
Constant 1.318*** 1.46%** 1.919%** 2.278*** 2.755%** 3.06*** 3.096*** 3.225%** 3.243***
CRU
GDP 0.064*** 0.064*** 0.058*** 0.057*** 0.056*** 0.057*** 0.03*** 0.031*** 0.032***
Constant 0.123 0.124 0.241** 0.238** 0.238** 0.236** 0.227** 0.228** 0.229**
C
Pru —0.009*** —0.011*** —0.012%** —0.012%** —0.012%** -0.011*** —0.012%** —0.012%** —0.013***
GDP 0.006*** 0.007*** 0.006*** 0.006*** 0.006*** 0.006*** 0.006*** 0.006*** 0.007***
Exr 0.000 0.000 0.000 0.000 0.000 -0.001 -0.001 -0.001 -0.001
Stock 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001**
CPI -0.006** -0.006** -0.006** -0.005** -0.005** -0.005** -0.004* -0.004 -0.003
VIX -0.001 0.000 0.000 0.000 0.000 -0.001 -0.001 -0.001 -0.001
TEUENG 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001***
CRU 0.004** 0.004** 0.002 0.002 0.002 0.002 -0.002 -0.001 -0.001
Year —0.009*** —0.009*** —0.01%** —0.009*** —0.008*** —0.007*** —0.005** —-0.004 0
Constant 17.702*** 19.206*** 19.384*** 18.755%** 15.566*** 14.931*** 10.817** 7.378 -0.523
Direct —0.009*** —0.011*** —0.012%** —0.012*** —0.012*** —0.011%** —0.012*** —0.012*** —0.013***
Indirect-CRU 0.0001479** .0001342** 0.000 0.000 0.000 0.000 0 0 0
Indirect-GDP 0.003*** 0.003*** 0.002*** 0.002*** 0.001** 0.001* 0.001* 0.001 0.001
Total —0.006*** —0.008*** —0.01*** —0.011*** —0.011*** —0.01*** —0.011*** —0.012*** —0.013***

Notes: C;, represents the connectedness between six other countries and ASEAN country i. We take the quarterly average value of the rolling window connectedness results
as C;.Pru;,_, is the prudential policy progressed by the ASEAN country i in time t-n. X;._, is the control variable (both domestic and international) in time t-n. The

columns denote the time n of prudential policy (Pru), ranging from the current quarter (t;) to 8 quarters ago (t_g). The time point of all other variables excepted Pru is set to
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be present (zero). Year is the time trend variable. The t statistics are reported in parentheses. *#*, ** and * denote significance at the 1%, 5%, and 10% levels,
respectively.
Source: Author’s calculations based on Cerutti et al. (2018).
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4. Conclusion

The surge in the interdependence between ASEAN and international markets has raised
questions about the nature of bond spillover and what factors can explain such spillover risk.
This study investigates the spillover risk network of bond markets in four ASEAN markets
(Indonesia, Malaysia, the Philippines, and Thailand); three non-ASEAN Asian markets (the
People’s Republic of China [PRC], India, and Japan, abbreviated to regional markets), and
three developed markets (the European Union [EU], the UK, and the US, abbreviated to
global markets).

We find evidence from the static horizon that domestic connectedness within each
ASEAN country dominates the network. Specifically, our study shows that ASEAN bonds'
spillover risk has stronger risk exposure to the global markets than the regional markets. From
the result of the topological network, we find that among ASEAN-4 countries, the two with
higher credit ratings, Malaysia and Thailand, act as the intermediary channel that links the
global market with lower-rated countries. Vulnerability increased during the PRC-US trade
war and the COVID-19 pandemic.

This paper also examines the effect of prudential policies on sovereign bond vulnerability.
The direct effect is that markets with tighter prudential policies face significantly smaller
spillovers from the Treasury yield shocks of other regional and global countries. While there
is a meaningful offset path, prudential policies can lead to economic growth and credit rating
upgrades, but then also increase the risk spillover exposure of sovereign bonds to global
financial shocks. The sum of indirect and direct effects indicates that prudential policies
reduce sovereign spillover risks in the long term.

This study will be valuable to international and domestic investors participating in
sovereign bond markets. The policymakers could refer to the findings that show, in ASEAN
markets, prudential policies have dual benefits in sovereign risk mitigation and Treasury bond
globalization. The spillover's driving forces also provide projections of investment
performance and deal with potential financial risk under heightened uncertainty. Our results
have important implications for the application of macroprudential policy. We find that the
response of sovereign risk to prudential policy changes takes 2-7 quarters, which is not an

immediate effect, and need to be taken into account when designing policy instruments.
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Future research involves facting in the effects of exchange rate volatility, the trade balance,

and inflation risk.
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Appendix
Table Al. Historically Important Events

Year

Event

2012

2013

2014-2015

2016

2017

2018-2019

2020

With western economies, most notably the euro area, lurching from one economic crisis to the next, Asian countries continued

to enjoy decent economic growth, although export-driven economies did feel the pinch of weak global demand.

Strong macroeconomic fundamentals, improved policy environment and greater regional market prospects as well as rising

investor confidence brings by the vast opportunities and the relative peace and stability of the region.®

The establishment of the ASEAN Economic Community (AEC). The blueprint for achieving the goal envisages the AEC as a
single market and production base that is highly competitive as it pursues equitable economic development and full
integration into the global economy (ASEAN 2008). This vision stands on four pillars about which leaders of ASEAN
members have agreed on a range of actions. Progress has been achieved on several fronts, but many hurdles remain along the

road to the AEC in 2015.6 The PRC's stock market saw a crisis in 2015.

The ASEAN economies are modestly better in 2016 compared to 2015. The decline in commodity prices which depressed
rural incomes across Southeast Asia was over. the PRC's stock market saw a crisis in 2016. Geopolitical risks remain high:
risks in the Middle East will tend to spill over into Southeast Asia through increased threats of terrorism, while clashes
between Sunni and Shia Muslims in the Middle East could also lead to religious tensions in this region. For the first time
since December 2008—the height of the financial crisis—the Organization of Petroleum Exporting Countries (OPEC) cut its
production. The cut, soon followed by non-OPEC countries such as Russia, helped push oil prices sharply higher.

The large, developed economies of the US, Europe, and Japan are set to expand with increased vigor this year. US President
Donald Trump’s policy about trade agreements with the PRC, tax, and employment.

The PRC-US trade war. Reintroduction of sanctions on Iran. The UK voted to leave the EU. The global and ASEAN
economies experienced a cyclical recovery, reflecting a general increase in investment, manufacturing activity and trade.”
High uncertainty: COVID-19 pandemic, global stock market crash. Geopolitical risks: the “price war” between Saudi Arabia
and Russia, with price per oil barrel dropping to the lowest level since2002. US Treasury yield curve inversions: investors
concerned about the severity of the virus and, more importantly, policy responses to the growing pandemic fled risk

instruments (stocks, bonds) for the safety of short-term Treasuries.®

5 ASEAN Investment Report 2013-2014, https://unctad.org/system/files/official-document/unctad_asean_air2014d1.pdf
¢ ASIAN DEVELOPMENT OUTLOOK 2014 Update, ASIA IN GLOBAL VALUE CHAINS
https://www.adb.org/sites/default/files/publication/59685/ado2014update_1.pdf

" ASEAN economic trends in 2018, https://Ikyspp.nus.edu.sg/gia/article/asean-economic-trends-in-2018

8 Ten Remarkable Financial Events of 2020, https://www.aier.org/article/ten-remarkable-financial-events-of-2020/
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2021 COVID-19 pandemic with new rounds. The US bull stock market. Global economic recovery®.

Table A2. Descriptive Details of Data

Format: series number, series mnemonic, transformation code, series description,

source, frequency, and time range. Frequency: D = daily, Q = quarterly.

The transformation codes are: 1 = no transformation, 2 = first difference of logarithm, 3 = first difference.
Sources: Bloomberg Database (BB), Prudential Policy Instruments Database of Cerutti et al. (2018) (EC),
https://www.eugeniocerutti.com/datasets, Twitter-based Uncertainty Indices of Baker et al. (2021) (TEU),

https://www.policyuncertainty.com/twitter_uncert.html.

Treasury Bond Yield

Indonesia

1 1D10 2 Indonesia Government 10 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

2 ID5 2 Indonesia Government 5 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

3 1D3 2 Indonesia Government 3 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

4 1D1 2 Indonesia Government 1 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

Malaysia

5 MY10 2  Bank Negara Malaysia 10 Year Govt Securities Indicative, Yield to BB D 2012/1/3-2021/12/31
Maturity

6 MY5 2 Bank Negara Malaysia 5 Year Govt Securities Indicative, Yield to BB D 2012/1/3-2021/12/31
Maturity

7 MY3 2 Bank Negara Malaysia 3 Year Govt Securities Indicative, Yield to BB D 2012/1/3-2021/12/31
Maturity

8 MY1 2 Bank Negara Malaysia 1 Year Govt Securities Indicative, Yield to BB D 2012/1/3-2021/12/31
Maturity

Philippines

9 PH10 2 PHP Philippine Government TO 5PM BVAL Curve 10 Year, Yield to BB D 2012/1/3-2021/12/31
Maturity

10 PH5 2 PHP Philippine Government TO 5PM BVAL Curve 5 Year, Yield to BB D 2012/1/3-2021/12/31
Maturity

11 PH3 2 PHP Philippine Government TO 5PM BVAL Curve 3 Year, Yield to BB D 2012/1/3-2021/12/31
Maturity

12 PH1 2 PHP Philippine Treasury Bill TO 5PM BVAL Curve 1 Year, Yield to BB D 2012/1/3-2021/12/31
Maturity

Thailand

13 TH10 2 Thailand Govt Bond 10 Year Note, Yield to Maturity BB D 2012/1/3-2021/12/31

14 THS 2 Thailand Govt Bond 5 Year Note, Yield to Maturity BB D 2012/1/3-2021/12/31

15 TH3 2 Thailand Govt Bond 3 Year Note, Yield to Maturity BB D 2012/1/3-2021/12/31

16 TH1 2 Thailand Govt Bond 1 Year Note, Yield to Maturity BB D 2012/1/3-2021/12/31

Japan

17  JP10 2 Japan Govt 10 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

18 JP5 2 Japan Govt 5 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

19 JP3 2 Japan Govt 3 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

20 JP1 2 Japan Govt 1 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

People’s Rep. of China

21 CN10 2 the PRC Govt Bond Generic Bid Yield 10 Year BB D 2012/1/3-2021/12/31

22 CN5 2 the PRC Govt Bond Generic Bid Yield 5 Year BB D 2012/1/3-2021/12/31

23 CN3 2 the PRC Govt Bond Generic Bid Yield 3 Year BB D 2012/1/3-2021/12/31

9 ASEAN Investment Report 2020-2021. https://asean.org/wp-content/uploads/2021/09/AIR-2020-2021.pdf
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24 CN1 2 the PRC Govt Bond Generic Bid Yield 1 Year BB D 2012/1/3-2021/12/31

India

25 IN10 2 India Govt Bond Generic Bid Yield 10 Year BB D 2012/1/3-2021/12/31

26 IN5 2 India Govt Bond Generic Bid Yield 5 Year BB D 2012/1/3-2021/12/31

27 IN3 2 India Govt Bond Generic Bid Yield 3 Year BB D 2012/1/3-2021/12/31

28 IN1 2 India Govt Bond Generic Bid Yield 1 Year BB D 2012/1/3-2021/12/31

United States

29 US10 2 US Generic Govt 10 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

30 US5 2 US Generic Govt 5 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

31 US3 2 US Generic Govt 3 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

32 US1 2 US Generic Govt 12 Month, Yield to Maturity BB D 2012/1/3-2021/12/31

United Kingdom

33 UK10 2 UKGilts 10 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

34 UK5 2 UK Gilts 5 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

35 UKS3 2 UK Gilts 3 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

36 UKl 2 UKGilts 1 Year, Yield to Maturity BB D 2012/1/3-2021/12/31

Euro area

37 EU10 2 Euro Generic Govt Bond 10 Year BB D 2012/1/3-2021/12/31

38 EUS 2 Euro Generic Govt Bond 5 Year BB D 2012/1/3-2021/12/31

39 EUS3 2 Euro Generic Govt Bond 3 Year BB D 2012/1/3-2021/12/31

40 EU1 2 Euro Generic Govt Bond 1 Year BB D 2012/1/3-2021/12/31

Domestic variables

Prudential variables

41 PrulD 1 Sum of the cumulative version of the 9 prudential instruments in EC Q 2010Q1-2018Q4
Indonesia

42 PruMY 1 Sum of the cumulative version of the 9 prudential instruments in EC Q 2010Q1-2018Q4
Malaysia

43 PruPH 1 Sum of the cumulative version of the 9 prudential instruments in EC Q 2010Q1-2018Q4
Philippines

44 PruTH 1 Sum of the cumulative version of the 9 prudential instruments in EC Q 2010Q1-2018Q4
Thailand

National products

45 RGDPID 1 Indonesia Real GDP (Annual YoY %) BB Q 2012Q1-2021Q4

46 RGDPMY 1 Malaysia Real GDP (Annual YoY %) BB Q 2012Q1-2021Q4

47 RGDPPH 1  Philippines Real GDP (Annual YoY %) BB Q 2012Q1-2021Q4

48 RGDPTH 1 Thailand Real GDP (Annual YoY %) BB Q 2012Q1-2021Q4

Inflation

49 CPIID 1  Indonesia Consumer Price Index (YoY %) BB Q 2012Q1-2021Q4

50 CPIMY 1 Malaysia Consumer Price Index (YoY %) BB Q 2012Q1-2021Q4

51 CPIPH 1  Philippines Consumer Price Index (YoY %) BB Q 2012Q1-2021Q4

52 CPITH 1  Thailand Consumer Price Index (YoY %) BB Q 2012Q1-2021Q4

Stock market

53 CIID 2 Jakarta Stock Exchange Composite Index BB D 2012/1/3-2021/12/31

54 CIMY 2  FTSE Bursa Malaysia KLCI Index - Kuala Lumpur Composite Index BB D 2012/1/3-2021/12/31

55 CIPH 2 Philippines Stock Exchange PSEi Index BB D 2012/1/3-2021/12/31

56 CITH 2 Stock Exchange of Thailand SET Index BB D 2012/1/3-2021/12/31

Exchange rate

57 IDR 2 USDIDR Spot Exchange Rate - Price of 1 USD in IDR BB D 2012/1/3-2021/12/31

58 MYR 2 USDMYR Spot Exchange Rate - Price of 1 USD in MYR BB D 2012/1/3-2021/12/31

59 PHP 2 USDPHP Spot Exchange Rate - Price of 1 USD in PHP BB D 2012/1/3-2021/12/31

60 THB 2 USDTHB Spot Exchange Rate - Price of 1 USD in THB BB D 2012/1/3-2021/12/31

Credit rating

61 CRUIDL 3 S&P Long-Term Issue Credit Ratings of Indonesia BB Q 2012Q1-2021Q4

62 CRUMYL 3 S&P Long-Term Issue Credit Ratings of Malaysia BB Q 2012Q1-2021Q4
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63 CRUPHL 3 S&P Long-Term Issue Credit Ratings of Philippines BB Q 2012Q1-2021Q4
64 CRUTHL 3 S&P Long-Term Issue Credit Ratings of Thailand BB Q 2012Q1-2021Q4
65 CRUJPL 3 S&P Long-Term Issue Credit Ratings of Japan BB Q 2012Q1-2021Q4
66 CRUCNL 3  S&P Long-Term Issue Credit Ratings of the PRC BB Q 2012Q1-2021Q4
67 CRUINL 3 S&P Long-Term Issue Credit Ratings of India BB Q 2012Q1-2021Q4
68 CRUUSL 3 S&P Long-Term Issue Credit Ratings of US BB Q 2012Q1-2021Q4
69 CRUGBL 3 S&P Long-Term Issue Credit Ratings of UK BB Q 2012Q1-2021Q4
70 CRUEUL 3 S&P Long-Term Issue Credit Ratings of Eurozone BB Q 2012Q1-2021Q4
71 CRUIDS 3 S&P Short-Term Issue Credit Ratings of Indonesia BB Q 2012Q1-2021Q4
72 CRUMYS 3  S&P Short -Term Issue Credit Ratings of Malaysia BB Q 2012Q1-2021Q4
73 CRUPHS 3 S&P Short -Term Issue Credit Ratings of Philippines BB Q 2012Q1-2021Q4
74 CRUTHS 3  S&P Short -Term Issue Credit Ratings of Thailand BB Q 2012Q1-2021Q4
75 CRUJPS 3 S&P Short-Term Issue Credit Ratings of Japan BB Q 2012Q1-2021Q4
76 CRUCNS 3  S&P Short -Term Issue Credit Ratings of the PRC BB Q 2012Q1-2021Q4
77 CRUIDS 3 S&P Short -Term Issue Credit Ratings of India BB Q 2012Q1-2021Q4
78 CRUUSS 3  S&P Short-Term Issue Credit Ratings of US BB Q 2012Q1-2021Q4
79 CRUGBS 3 S&P Short-Term Issue Credit Ratings of UK BB Q 2012Q1-2021Q4
80 CRUEUS 3 S&P Short-Term Issue Credit Ratings of Eurozone BB Q 2012Q1-2021Q4
Global variables
81 VIX 2 The VIX Index is a financial benchmark designed to be an BB D 2012/1/3-2021/12/31

up-to-the-minute market estimate of the expected volatility of the S&P

500® Index, and is calculated by using the midpoint of real-time S&P

500 Index (SPX) option bid/ask quotes.
82 TEUENG 2  Twitter-based Economic Uncertainty TEU D 2012/1/3-2021/12/31
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Table A3. Summary Statistics of Data

Yield Log return of yield

Mean Std. Dev. Maximum Minimum Mean Std. Dev. Maximum Minimum

(%) (%) (%) (%) (%) (%) (%) (%)
ID10 7.374 0.923 9.796 5.222 0.002 0.792 5.697 -5.503
ID5 6.816 1.098 9.681 4.487 0.000 0.783 6.660 —-4.223
1D3 6.465 1.195 9.483 4.356 -0.008 0.860 7.100 —-7.822
ID1 5.866 1.338 9.068 3.261 -0.015 1.458 14.643 —-14.454
MY10 3.689 0.428 4.458 2.395 -0.001 0.858 7.990 —7.266
MY5 3.343 0.463 4.131 2.001 -0.001 0.899 11.864 —-6.087
MY3 3.120 0.485 3.899 1.734 -0.003 0.879 11.112 —-7.299
MY1 2.861 0.521 3.521 1.534 -0.017 0.789 14.054 -6.401
PH10 4537 1.004 8.323 2.625 -0.005 1.390 27.769 —27.412
PH5 4.037 1.025 8.109 0.000 -0.003 1.208 7.422 -15.010
PH3 3.580 1.085 7.652 2.062 -0.007 1.589 18.525 —-19.480
PH1 2.819 1.279 6.766 0.647 -0.019 3.879 37.121 —-32.684
TH10 2.602 0.831 4.372 0.812 -0.022 1.853 30.843 -16.228
TH5 2.144 0.866 3.903 0.568 -0.034 1.792 25.956 -21.322
TH3 1.833 0.807 3.496 0.428 -0.058 1.612 15.861 -16.798
TH1 1.677 0.759 321 0.344 -0.072 0.863 11.435 -16.087
JP10 0.264 0.335 1.052 -0.287 -0.795 30.164 242.354 -321.888
JP5 -0.003 0.172 0.425 -0.382 -0.094 13.054 165.823 -179.176
JP3 -0.053 0.128 0.219 -0.361 -0.708 21.332 281.84 -219.722
JP1 -0.072 0.127 0.130 -0.373 -1.163 27.516 235.138 —256.495
CN10 3.426 0.455 4.700 2.477 -0.009 0.796 4.504 -6.418
CN5 3.209 0.484 4.570 1.725 -0.007 1.049 12.367 -7.158
CN3 3.052 0.510 4.470 1.389 -0.006 1.132 12.858 -10.55
CN1 2.792 0.569 4.290 1.122 -0.007 1.581 16.192 -17.792
IN10 7.366 0.890 9.240 5.750 -0.010 0.696 6.875 —6.136
IN5 7.270 1.066 9.734 4.843 -0.015 0.739 8.787 —-6.017
IN3 7.002 1.236 9.780 4.300 -0.017 0.852 15.907 -8.548
IN1 6.741 1.613 10.779 3.315 -0.024 1.164 16.637 -14.335
US10 2.033 0.606 3.237 0.507 -0.010 3.208 50.622 -34.348
uss 1.433 0.673 3.092 0.190 0.015 4.205 47.395 -40.467
uSs3 1.070 0.743 3.042 0.112 0.036 4.699 42.267 -39.261
uUSs1 0.711 0.820 2.737 0.033 0.053 5.908 49.297 -40.547
UK10 1.445 0.717 3.074 0.077 -0.030 5.892 59.738 —-39.493
UK5 0.861 0.515 2.128 -0.137 -0.062 21.316 299.573 —259.027
UK3 0.526 0.334 1.337 -0.165 0.122 21.271 207.944 —397.029
UK1 0.360 0.227 0.864 -0.133 -0.122 25.712 299.573 —277.259
EU10 0.512 0.756 2.056 -0.856 0.245 19.107 186.478 —237.955
EU5 -0.103 0.496 1.117 -0.986 -0.880 26.796 282.138 —267.415
EU3 -0.342 0.383 0.531 -1.026 -1.307 30.725 371.357 -376.12
EU1 -0.315 0.329 0.535 -0.827 -0.095 14.771 121.302 —-164.866
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Table A4. S&P Issuer Credit Rating Definition

The ratings from AA to CCC may be modified by the addition of a plus (+) or minus (-) sign to show relative standing within the major rating

categories. The “u” denotes “unsolicited” indicating that neither the government nor an agent of the government has initiated the rating.

Category Definition

AAA

AA

BBB

BB

CCC

CcC

An obligation rated AAA has the highest rating assigned by S&P Global Ratings. The obligors capacity to meet its financial
commitment on the obligation is extremely strong.

An obligation rated AA differs from the highest-rated obligations only to a small degree. The obligors capacity to meet its
financial commitment on the obligation is very strong.

An obligation rated A is somewhat more susceptible to the adverse effects of changes in circumstances and economic conditions
than obligations in higher-rated categories. However, the obligors capacity to meet its financial commitment on the obligation is
still strong.

An obligation rated BBB exhibits adequate protection parameters. However, adverse economic conditions or changing
circumstances are more likely to lead to a weakened capacity of the obligor to meet its financial commitment on the obligation.
An obligation rated BB is less vulnerable to nonpayment than other speculative issues. However, it faces major ongoing
uncertainties or exposure to adverse business, financial, or economic conditions which could lead to the obligors inadequate
capacity to meet its financial commitment on the obligation.

An obligation rated B is more vulnerable to nonpayment than obligations rated BB, but the obligor currently has the capacity to
meet its financial commitment on the obligation. Adverse business, financial, or economic conditions will likely impair the
obligors capacity or willingness to meet its financial commitment on the obligation.

An obligation rated CCC is currently vulnerable to nonpayment, and is dependent upon favorable business, financial, and
economic conditions for the obligor to meet its financial commitment on the obligation. In the event of adverse business,
financial, or economic conditions, the obligor is not likely to have the capacity to meet its financial commitment on the
obligation.

An obligation rated CC is currently highly vulnerable to nonpayment. The CC rating is used when a default has not yet occurred,
but S&P Global Ratings expects default to be a virtual certainty, regardless of the anticipated time to default.

An obligation rated C is currently highly vulnerable to nonpayment, and the obligation is expected to have lower relative seniority
or lower ultimate recovery compared to obligations that are rated higher.

An obligation rated D is in default or in breach of an imputed promise. For non-hybrid capital instruments, the D rating category
is used when payments on an obligation are not made on the date due, unless S&P Global Ratings believes that such payments
will be made within five business days in the absence of a stated grace period or within the earlier of the stated grace period or 30
calendar days. The D rating also will be used upon the filing of a bankruptcy petition or the taking of similar action and where
default on an obligation is a virtual certainty, for example due to automatic stay provisions. An obligations rating is lowered to D

if it is subject to a distressed exchange offer.
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Table A5. Prudential Policies in ASEAN-4 Countries

Year | Qtr. Country | Change Type of Instrument Details Sources
2010 | 4 Indonesia 1 Reserve Requirements The primary rupiah reserve requirement raised to 8% AOR
2011 | 1 Indonesia 1 Reserve Requirements: Foreign Statutory reserve requirement on foreign currency raised from 1% to 5%. Effective March 1. AREAER 2011
Currency
2011 | 2 Indonesia 1 Reserve Requirements; Foreign Statutory reserve requirement on foreign currency raised from 5% to 8%. Effective June 1. AREAER 2011
Currency
2012 | 2 Indonesia 1 Loan-to-Value Ratio Limits BIS: In June 2012, the central bank introduced the maximum LTV ratio of 70% to bank loans backed by houses | GMPI_2013,
over 70 square meters. BIS
2013 | 3 Indonesia 1 Loan-to-Value Ratio Limits Bank of Indonesia: New regulation lowering LTV for additional property purchases IBRN_IMF_2015
2013 | 4 Indonesia 1 Reserve Requirements Increase in secondary reserve requirement from 2.5% to 4% GMPI
2014 | 1 Indonesia 1 General Capital Requirements Basel 111 BIS_Basel
2015 | 4 Indonesia -1 Reserve Requirements Decrease in primary reserve requirement from 8% to 7.5%. Bank Indonesia
2016 | 3 Indonesia -1 Loan-to-Value Ratio Limits As announced August 26 2016 and effective August 29 2016, the following individual borrower level (i.e., the | IMF 2017
loan-to-value (LTV) ratio is binding via each single borrower) is applied. (1) Conventional Banks and Islamic
Banks (with Murabahah and Istishna Contracts) (a) Landed House 22 to 70 square meter (M2): Internal bank
policy (first loan), 85% (second loan), and 80% (third loan or more), Greater than 70 M2: 85% (first loan), 80%
(second loan), and 75% (third loan or more). (b) Apartments Less than 22 M2: Internal bank policy (first loan),
85% (second loan), 80% (third loan or more), 22 to 70 M2: 90% (first loan), 85% (second loan), 80% (third
loan or more), Greater than 70 M2: 85% (first loan), 80% (second loan), 75% (third loan or more).
2016 | 1 Indonesia -1 Reserve Requirements Decrease in primary reserve requirement from 7.5% to 6.5%. Bank Indonesia
2016 | 3 Indonesia 1 Reserve Requirements The lower limit of the reserve requirement by target Loan-to-Funding Ratio was increased from 78% to 80%. | IMF_2017
This tool is used with macroprudential objectives. Announced August 18 2016, effective August 24 2016
2018 | 4 Indonesia 1 Interbank Exposure Limits The Indonesian framework for Large Exposures was announced (POJK No. 32/POJK.03/2018). The framework | IMF 2018
encourages prudence in managing the concentration of financing portfolio to limit the maximum losses faced by
banks when the counterparty defaults. This large exposure limits cover exposures between financial institutions.
2018 | 3 Indonesia -1 Loan to Value Ratio Limits The Bank Indonesia announced, on June 29, the further relaxation of the LTV/Financing to Value (FTV) | IMF 2018
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regulation which became effective on August 1 2018. Regulatory limits on first mortgage facility were lifted,
while the limits on the second and third facilities were equalized, de facto easing those on the third facilities.
Specifically, banks are authorized to determine the LTV/FTV ratios for the first mortgage facility on landed
houses and apartments of >70m2, first mortgage facility on landed houses and apartments of 22-70m2, first
mortgage facility on apartments of <21mz2, first mortgage facility on home stores/home offices, as well as all
mortgage facilities on landed houses of <21m2 based on banks own risk management. After that, for second
mortgage facilities, the maximum LTV/FTV rate is set in 80%-85%—the LTV/FTV limit is set at (1) 80% for
the non-first mortgage facilities on large apartments or houses (> 70 m2), and (2) 85% for other non-first
mortgage facilities. Regarding houses under construction which are available through the pre-order mechanism
(indent), in this new regulation banks can: (1) provide housing loan/financing until five facilities, and (2)
disburse the fund from housing loan/financing to developer after loan/financing agreement has been signed
until 30% from loan/financing loan value. However, to safeguard healthy credit growth, banks are required to

comply with prudential principles, meaning that only banks with a net total NPL ratio of

2010 Malaysia Loan-to-Value Ratio Limits BIS: In November 2010, in order to mitigate excessive investment and speculative activity in the property | GMPI_2013,
market and to contain substantial increases in property prices, the central bank introduced the maximum LTV | BIS
ratio of 70% for loans to purchase third houses.
2011 Malaysia Sector-Specific Capital Increase RW to 100% for residential loans with an LTV ratio over 90%. IMF_2011
Requirements (Real estate credit)
2011 Malaysia Sector-Specific Capital RW raised on personal loans with tenure more than 5 years. IMF_2011
Requirements (Consumer credit)
2011 Malaysia Loan-to-Value Ratio Limits BIS: In December 2011, the central bank required that residential property loans taken by non-individual | GMPI_2013,
borrowers be subjected to an maximum LTV ratio of 60% to make it consistent with the 2010 measure applied | BIS
to individuals.
2011 Malaysia Reserve Requirements In March 2011, the central bank raised the reserve requirement ratio by 1%p from 1% to 2%. RS_2015,
KD_2015
2011 Malaysia Reserve Requirements In May 2011, the central bank raised the reserve requirement ratio by 1%p from 2% to 3%. RS_2015,
KD_2015
2011 Malaysia Reserve Requirements In July 2011, the central bank raised the reserve requirement ratio by 1%p from 3% to 4%. RS_2015,
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KD_2015

2013

Malaysia

Concentration Limits

New single counterparty exposure limits came into effect on March 1st. An additional change was enacted on

July 9 2014, but the changes are minimal and are not coded.

BNM_13 14

2013

Malaysia

General Capital Requirements

Basel 111

BIS_Basel

2016

Malaysia

-1

Reserve Requirements

Effective February 1 2016 there will be a decrease in Statutory reserve requirement ratio from 4% to 3.5%. This
is to help ensure liquidity in the domestic financial system and support orderly functioning of the domestic

financial markets.

BoM_2016

2011

Philippines

Reserve Requirements

On 24 June 2011, the central bank increased the statutory/legal reserve requirement ratio on demand deposits,
NOW accounts, savings deposits, time deposits and deposit substitute liabilities of universal banks and
commercial banks from 8% to 9%, the ratio on demand deposits, NOW accounts, savings deposits time deposits
and deposit substitute liabilities of thrift banks (TBs) from 4% to 5%, the ratio on demand deposits and NOW
accounts of rural banks and cooperative banks from 4% to 5%, the ratio on savings deposits and time deposits
of rural banks and cooperative banks from 1% to 2%, and the ratio on deposit substitute liabilities of NBQBs
from 8% to 9%. The statutory/legal reserve requirement ratio on long-term negotiable certificates of time
deposits and deposit substitutes evidenced by repo agreements of universal banks, commercial banks, thrift

banks, rural banks, cooperative banks and NBQBs increased from 2% to 3%.

RS_2015,
KD_2015

2011

Philippines

Reserve Requirements

On 5 August 2011, the central bank increased the statutory/legal reserve requirement ratio on demand deposits,
NOW accounts, savings deposits, time deposits and deposit substitute liabilities for universal banks and
commercial banks from 9% to 10%, the ratio on demand deposits, NOW accounts, savings deposits time
deposits and deposit substitute liabilities for thrift banks from 5% to 6%, the ratio on demand deposits and
NOW accounts for rural banks and cooperative banks from 5% to 6%, the ratio on savings deposits and time
deposits for rural banks and cooperative banks from 2% to 3%, and the ratio on deposit substitute liabilities for
NBQBs from 9% to 10%. The statutory/legal reserve requirement ratio on long-term negotiable certificates of
time deposits and deposit substitutes evidenced by repo agreements for universal banks, commercial banks,

thrift banks, rural banks, cooperative banks and NBQBs increased from 3% to 4%.

RS_2015,
KD_2015

2012

Philippines

Sector-Specific Capital

Requirements (Other credit)

Increase in risk-weight on NDFs to 187.5% from 125%.

GMPI_2013, BSP,
IBRN_IMF_2015

2012

Philippines

-1

Reserve Requirements

On 6 April 2012, the central bank unified the (statutory/legal/regular) reserve requirements and liquidity reserve

RS_2015,
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requirements, and reduced the combined reserve requirement ratio on demand deposits, "NOW" accounts,
savings deposits, time deposits and deposit substitute liabilities of universal banks and commercial banks by
3%p from 21% to 18%, the ratio on demand deposits, NOW accounts, savings deposits, time deposits and
deposit substitute liabilities of thrift banks by 2%p from 8% to 6%, the ratio on demand deposits and NOW
accounts of rural banks and cooperative banks by 2%p from 6% to 4%, the ratio on savings and time deposits of
rural banks and cooperative banks by 1%p from 3% to 2%, and the ratio on deposit substitute liabilities of
NBQBs by 3%p from 21% to 18%. The combined reserve requirement ratio on long-term negotiable
certificates of time deposits was reduced by 1%p from 4% to 3%, and the ratio on deposit substitutes evidenced
by repo agreements was reduced by 2%p from 4% to 2%. On 6 April 2012, the central bank unified the
statutory/legal/regular reserve requirements and liquidity reserve requirements, and reduced the combined
reserve requirement ratio on peso-denominated CTFs and such other managed peso funds of universal banks
and commercial banks by 3%p from 21% to 18%, and the ratio for thrift banks from 8% to 7%, while the ratio
was set at 3% for rural banks. The central bank also reduced the combined reserve requirement ratio on
TOFA-Others of universal banks and commercial banks by 3%p from 21% to 15%, and the ratio for thrift banks

from 8% to 7%, while the ratio was set at 3% for rural banks.

KD_2015

2014

Philippines

Loan-to-Value Ratio Limits

BSP: In the case of real estate mortgage as collateral, the maximum loan value for regulatory purposes shall be

capped at 60% based on an appraisal acceptable to the BSP.

BSP

2014

Philippines

General Capital Requirements

Basel 111

BIS_Basel

2014

Philippines

Reserve Requirements

Reserve Requirements raised by 1 % each in April (effective on the 4th) and May (effective on the 30th) 2014,
to bring reserve requirements to 20% for universal and commercial banks, 8% for thrift banks and 5% for rural

banks.

IMF_SR_2014

2015

Philippines

-1

Sector Specific Capital Requirements

(Other credit)

The Monetary Board, in its Resolution No. 226 dated 13 February 2015, approved the treatment of guarantees
issued by the Credit Guarantee and Investment Facility (CGIF) on corporate bonds as an effective credit risk
transfer pursuant to Subsection X303.3 of the Manual of Regulations for Banks (MORB). Thus, a bond held by
a bank/quasi-bank that is covered by a CGIF guarantee shall be excluded from computation of the
bank's/quasi-bank's Single Borrower's Limit (SBL) to the borrower. Instead, the credit exposure will be
chargeable against he bank's/quasi-bank's SBL limit to the CGIF. In addition to the credit risk transfer treatment

for SBL purposes, CGIF guaranteed bonds are assigned a lower risk weight of 20 percent pursuant to Appendix

BSP_2015
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63b, Part IV (Credit Risk-Weighted Assets), Item A, Paragraph 1 of the MORB.

2018 Philippines -1 Reserve Requirements Average RR decreased to 19% from 20% (change in March), FVV_2014

2018 Philippines -1 Reserve Requirements Average RR decreased to 18% from 19% (change in June). FVV_2014

2010 Thailand 1 Sector-Specific Capital Requirements Introduction of a differentiated RW scheme that tightened. If a mortgage loan is worth more than THB | BIS
(Real estate credit) 10million and the LTV<80% the RW is 35%, whereas if the LTV>80% the RW is 75%.

2011 Thailand 1 Sector-Specific Capital Requirements Higher RW for mortgages less than 10 million baht on high-rise buildings with LTV>90%. IMF_2011
(Real estate credit)

2012 Thailand 1 Sector-Specific Capital Requirements Higher RW for mortgages less than 10million baht on low-rise buildings with LTV>90%. IMF_2011
(Real estate credit)

2013 Thailand 0 Concentration Limits Rules on large exposures were updated, including a few more transactions while granting further exemptions. | BOT_2013

On net, the effect was null.
2013 Thailand 1 General Capital Requirements Basel 111 BIS_Basel
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