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Abstract

In the run-up to the Global Financial Crisis (GFC), the emerging economies largely
benefited from a confluence of tailwinds — low interest rates in the United States (US),
rising commodity prices that favored commodity-exporting emerging economies, and
substantial capital inflows. However, after a decade (2000-2010) of remarkable
economic growth in the emerging economies, the risks have shifted from advanced
economies to emerging markets following the Fed'’s taper tantrum.

Using the multi-sector-multi-country intertemporal G-Cubed model, this paper
quantifies and examines the spillover effects of a 200-basis point increase in risk premia
shock in emerging economies to the domestic and global economies. The spillover risks
of loss of confidence are discussed via the financial and trade channels where the shocked
emerging economies experienced negative financial flow-on and positive trade flow
effects while the non-shocked advanced economies experienced the opposite. This
research also shows that trade and capital markets are important stabilizers for both
shocked and non-shocked economies. The adjustment stabilizing process in these
markets are necessary to circumvent prolonged adverse impacts of the risk premia shock.
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1. Introduction

While history may not exactly repeat itself, events do actually resonate
especially in the sphere of financial markets as have been witnessed from the world
history of economic and financial crises.? The 1997 Asian Financial Crisis (AFC) and the
2007-2009 Global Financial Crisis (GFC) differ in terms of their origins; but these crises
are similar when it comes to one of the underlying key aspects of a crisis — loss of
investors’ confidence as magnified in the intensified perceived risk in shocked
economies. McKibbin (1998) and McKibbin and Wilcoxen (2013) argue that a jump in
risk premia, which is instantaneously felt in financial markets, can suddenly become a
real shock because of the inter-dependencies between the real and financial
economies.

From the run-up to and up to the wake of the GFC, emerging economies (EEs)
exhibited sustained growth while the rest of the world contracted. For almost a decade
(2000-2010), EEs grew at a robust pace of almost 6 percent and about 63 percent of
the world's economic output was accounted for by these economies (European Central
Bank, 2016). At the same time, the average growth of EEs from 2003-2008 was
recorded at 7.1 percent, well above its long-term average of almost 5-6 percent
(Huidrom et. al 2016). On the external front, EEs’ trade contribution was likewise
exceptional as these economies include some of the world’'s biggest suppliers of
commodities and intermediate goods to the advanced countries (ibid). These trends
had continued until 2010 when EEs started to show signs of growth slowdown and
trekked a growth trajectory that was below its long-run average at 3.7 percent in 2015
(ibid).

Given the increasing integration of emerging markets into the global economy,
any shocks to their economies would inevitably have cross-border spillover
consequences. The recession in major advanced economies following the GFC led to
EEs’ gradual slump through a confluence of headwinds: collapse in trade volumes as

1 Ms. Armas is a Senior Economist (Bank Officer V) at the Monetary Policy Research Group (MPRG), Department of
Economic Research (DER) of the Bangko Sentral ng Pilipinas. The Working Paper is a revised version of the paper
of the same title that was submitted in December 2018 in partial fulfillment of the requirements for the author’s
elective course, Modelling the Global Economy, under the supervision of Dr. Warwick J. McKibbin. The author is
grateful to Professor Warwick J. McKibbin, Centre for Applied Macroeconomic Analysis (CAMA) of the Australian
National University, for allowing the author the use of the G-Cubed model and for his valuable insights and
comments on the author’s analysis. The usual institutional disclaimer applies.

2 See (Bourke 2018) for the compendium on the bibliography of the global financial and economic crises, which is
accessible at the European University Institute library.
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well as declining commodity prices (trade and commodity channel) and volatility in
capital flows (financial channel). The financial, trade and commodity, as well as the
confidence channels, are the usual modes of transmission mechanisms of a loss of
confidence in an economy to the domestic and global economies.

The financial channel is the first mode of transmitting the country risk premia
shock from emerging economies, which is magnified in the outflows of their foreign
direct and portfolio investments. The buying and selling of financial assets with
arbitrage among countries with different structures of financial markets can easily
spread shocks from one economy to another (Kose et al. 2003). Since the impact of
the risk premia shock via the financial channel can affect the exchange rate of a
country, the trade and current account positions of trading countries are consequently
affected. These developments are explained through the trade channel where
spillovers are known to be greater for countries with greater trade openness (Frankel
and Rose 1996).

Implications arising from the trade channel, according to literature, could be
exacerbated by the commodity channel. The weak economic outlook of commodity-
importing economies could lead to reduced commodity demand and thus, lower
commodity prices. These transmission mechanisms could cause adverse effects on the
investment and aggregate output of the shocked economies (Eicher, Schubert and
Turnovsky 2008). Finally, the confidence channel works such that the magnitude and
severity of economic and financial crises experienced by the world economy would
have serious implications on consumer and business confidence (Levchenko and
Pandalai-Nayar 2015). Consequently, the loss of confidence of these economic agents,
if the impact is prolonged, could cripple the real economy. Hence, the confidence
channel is also an important channel that needs to be carefully looked at.

Using the G-Cubed intertemporal general equilibrium model, this paper will
contribute to the existing knowledge base by: (i) quantifying the domestic and global
spillover effects of a loss of confidence in EEs into three categories according to their
geographical locations® with special segregation of the largest EEs (i.e., Brazil, Russia,
India and South Africa); and (ii) analyzing these spillover risks with respect to financial
and trade-commodity channels.

The discussions of the remainder of the paper are as follows: the empirical
framework and assumptions of the G-Cubed model as well as the modelling of the
country risk premia in EEs are discussed in Section 2, the results simulated from the G-
Cubed model are analyzed in Section 3 while the research conclusions are presented
in Section 4.

3 These geographical locations are categorized into Asia, Latin America, and BRIS (Brazil, Russia, India, and South
Africa).
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2. The G-Cubed Model*

This section presents the overview and structure as well as the key features and
assumptions of the model. The details on how the country risk premia shock was
modelled along with the monetary and fiscal policy rules of the G-Cubed are also
discussed in this section.

2.1. Overview and Structure of the Model

In an economy characterized by complex dynamics of globalization and
continual change, the quest to develop models that offer innovative approaches is
inevitable. One such model that has gained increased recognition in the sphere of
global macroeconomic modelling is the G-Cubed. The G-Cubed model, developed by
McKibbin and Wilcoxen (1999), is a hybrid of dynamic intertemporal and stochastic
general equilibrium models and has been widely used in both domestic and
international policy agenda — ranging from monetary and fiscal policy to international
trade, among others.

The G-Cubed is unique and distinctive from the conventional macroeconomic
models in that it includes institutional sectors in detail and its parameters are estimated
rather than calibrated. Further, the model accounts for both backward- and forward-
looking economic agents (i.e.,, households and firms) who seek to maximize their
objective functions subject to intertemporal budget constraints. Time horizons and
agents’ expectations are central in constructing the G-Cubed. And, since it is an
intertemporal model, the baseline scenarios are calculated before it can be used for
policy simulations.

This paper made use of the G-Cubed model version 147G, which includes 24
economies that are categorized into shocked and non-shocked economies (Table 1).
Moreover, the model incorporates six (6) sectors that are sub-divided into energy and
non-energy sectors. The non-energy sectors are: (i) mining; (i) agriculture; (iii) durable
manufacturing; (iv) non-durable manufacturing; and (v) services.

4 See McKibbin, W.J. and P.J. Wilcoxen (1999), “The theoretical and empirical structure of the G-Cubed model,”
Economic Modelling, Volume 16, Number 1, pages 123-148, for the history and more practical applications of the
G-Cubed model.
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Table 1: Countries included in the G-Cubed Model

Shocked Emerging Economies Non-shocked Economies
Argentina (ARG) Turkey (TUR) United States (USA) Korea (KOR)
Brazil (BRA) South Africa (ZAF) Japan (JPN) China (CHI)
India (IND) Germany (DEU) Italy (ITA)
Indonesia (INO) United Kingdom (GBR) Canada (CAN)
Mexico (MEX) France (FRA) Australia (AUS)
Other Asia (OAS) Rest of Euro Zone (EUZ)

Russia (RUS) Oil Exporting and the Middle East (OPC)
Saudi Arabia (SAU) Rest of Advanced Economies (OEQ)
Rest of the World (ROW)

Notes:

1. Rest of Euro Zone (EUZ) includes Spain, Netherlands, Belgium, Luxemburg, Ireland, Greece, Portugal,
Finland, Cyprus, Malta, Slovakia, Slovenia, and Estonia.

2. Oil-exporting and the Middle East (OPC) includes Ecuador, Nigeria, Angola, Congo, Iran, Venezuela,
Algeria, Libya, Bahrain, Iraq, Israel, Jordan, Kuwait, Lebanon, Palestinian Territory, Oman, Qatar, Syrian
Arab Republic, United Arab Emirates, and Yemen.

3. Rest of Advanced Economies (OEC) includes New Zealand, Norway, Sweden, Switzerland, Iceland,
Denmark, Iceland, and Liechtenstein.

4. Rest of the World (ROW) includes all countries not included in other groups.

Source: G-Cubed Model version 147G

2.2 Key Features and Assumptions of the Model

For the simulations of the G-Cubed, a range of important assumptions and
features are embedded in the model (McKibbin and Wilcoxen 1999; McKibbin and
Stoeckel 2011). First, the model takes into consideration the economic agents’
behavior where wealth and current disposable income determine aggregate
consumption and consumption, respectively. Aggregate investment is a weighted
average of investment based on Tobin’s g and its backward-looking version.> Second,
the model explicitly differentiates the stickiness of physical capital (i.e., immobile) from
the flexibility of financial capital to flow into or out of the sectors and countries (i.e.,
mobile) depending on the rate of return of financial capital. Another important feature
of the model is the nominal wage rigidity in the short run, which varies per economy
because of each country’s heterogeneous labor market structures. And because wages
cannot adjust instantaneously, periods of unemployment in the short to medium term
could potentially arise. This assumption, along with the explicit role of money, is what
gives the model its “macroeconomic” characteristics. Lastly, the model assumes full
rational expectations equilibrium in the global economy.

> Tobin's Q is the market valuation of the expected future change in the marginal product of capital (MPK) relative
to the cost.
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2.3 Modelling the country risk premia shock in Emerging Economies (EEs)

The main research objective of this paper is to quantify and analyze the global
spillover consequences of a loss of confidence in EEs when there is an increase in the
country risk premia by two percentage points relative to the baseline. The impact of a
positive shock (increase) in the risk premia of EEs is transmitted outside their borders
via two major channels — trade and finance (Huidrom et al. 2016). The G-Cubed allows
for such analyses as the model’s global trade and international financial market capture
the interlinkages between the real and financial sectors as well as the
interconnectedness of economies (McKibbin and Stoeckel 2009).

The increase in country risk premia by 200 basis points implies that the return
of all financial assets within the EEs should be twice the increase in risk premia to cover
for the extra risk (McKibbin and Wilcoxen 2013). The country risk premia is depicted in
the equation of uncovered interest parity condition as below:

i =15+ (reprr — ) + te (1)

Equation (1) shows that the difference in the real interest rate between country
i and the US attime t (¥ — rYS) depends on: (i) the expected change in exchange rate
in period t + 1 based on the information from period t (;e;+1 — e;) and (ii) the wedge
or country risk premia between domestic and foreign bonds (u;). A positive change in
e implies weaker domestic currency (exchange rate depreciation). If country i (EEs, in
this paper) turns to be riskier vis-a-vis the US, then the expected interest rate on
holding bonds of country i will be higher. Similarly, investors will seek for the highest
returns on domestic assets in the event of exchange rate depreciation to ensure that
they can still profit from foreign exchange trading when their investments are
converted into US dollar. Also, equation (1) can be explained by solving for the
exchange rate as below:

T
er = Z(rSUS - rsi + .us) +ersq (2)
s=t

The value of exchange rate at current period is determined by the summation
of: (i) interest rate differentials between the US and the EEs; (ii) risk premia on assets
up to period T; and (iii) expected exchange rate in period T + 1. Equation (2) highlights
the fact that change in risk premia is not discounted, which implies that risk premia
today is equally significant as risk premia in the future. The term ez, in equation (2)
indicates that if shocks are introduced into the model, the exchange rate is expected
to vary considerably.
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2.4  Monetary and Fiscal Policy Rules

The G-Cubed also specifies monetary and fiscal policy rules. The monetary
policy rule is modelled based on the new modified Henderson-McKibbin-Taylor (HMT)
rule (Henderson and McKibbin 1993; Taylor 1993). The new HMT rule was designed
after the GFC. All countries included in the model have the same equation but with
different parameters. Each central bank can stylize their policy rule by changing the
parameters. The new modified HMT feedback rule is represented by the following
equation:

i = Brity + Bo(my — D) + BBy, — AyT) + Bu(ny, — nyl) + Bs(De, — Ael) (3)
g = lpq + .Bs(ig - it) + i 4)

where i is the desired interest rate; (m, — n¥) is actual inflation relative to the target;
(Ay, — AyD) is output growth relative to potential output growth; (ny, —nyl) is
nominal income relative to target nominal income; (Ae, — Ael) is change in the
exchange rate relative to central banks' target exchange rate; and i; is the actual
interest rate which can either be adjusted gradually to the desired interest rate or
shifted exogenously in the short-run by changing the exogenous component if.

The specific monetary rule for each country can be modelled using different
values or coefficients for each parameter (Table 2). There is a trade-off between the
output gap (actual — natural rate of output) and inflation, and the model gives equal
weights on both. The parameter for both inflation rate and output growth (2 and Bs)
in all countries, except for Saudi Arabia, is 1.5 which means that if either inflation rate
or output growth increases by one percent, the central bank will increase the interest
rate by 1.5 percent. Meanwhile, Saudi Arabia and China peg their exchange rate to
USD (Alkhareif and Qualls 2016). Saudi Arabia’s purely pegged exchange rate regime
implies that Saudi Arabia’s monetary authority does not pay attention to what is
happening to the inflation rate. The actual interest rate parameter (fs) indicates the
speed by which central bank changes the interest rate to achieve the desired interest
rate. None of the countries in the model assigns weight on the nominal income (B4).
All central banks assign a value of “1"” for the lag of the interest rate parameter (Ba).

Meanwhile, the discussion on exchange rate regimes is a subset of the monetary
policy debate wherein the HMT rule states that if all weight is put on the exchange
rate, the question is: “Will it be pegged to US dollar (USD), basket of currencies, or
commodity bundle (McKibbin 2018)?” A central bank which adopts a flexible exchange
rate regime sets the value equal to zero for Bs. In this model, China pegs its currency
relative to the US dollar partially and assigns a small weight of -1 (Table 2). This implies
that if the Chinese Yuan depreciates relative to the US dollar, the People’'s Bank of

BSP Working Paper Series No. 2021-03 8



Spillover risks from emerging economies’ loss of confidence:
Insights from the G-Cubed model simulations

China would raise the interest rate. Saudi Arabia pegs its currency to the US dollar with
parameter value of -1000. The rest of the eurozone, France and Italy have different
monetary policy rules. The central bank in Germany (DEU) targets European-wide
inflation and output gap while France, Italy and EUZ target the German exchange rate.
This is equivalent to the European Central Bank (ECB) targeting European-wide
inflation and output gap. The EUZ, France and Italy peg their exchange rates to the
German exchange rate relative to the US dollar. The European central banks targeting
the German exchange rate set their interest rate equal to one (1).

Table 2: Coefficients in the New Modified HMT Rule by Country

R 8, b s B
Countries nterest (inflation (output (nommal (exchange (interest

rate) rate) growth) income) rate) rate)

Shocked Emerging Economies
ARG (QQ) 1 15 15 0 0 0.2
BRA (BB) 1 15 15 0 0 0.2
IND (DD) 1 15 15 0 0 0.2
INO (WW) 1 15 15 0 0 0.2
MEX (MM) 1 15 15 0 0 0.2
OAS (W) 1 15 15 0 0 0.2
RUS (RR) 1 15 15 0 0 0.2
SAU (SS) 1 0 0 0 -1000 1
TUR (TT) 1 15 15 0 0 0.2
ZAF (HH) 1 15 15 0 0 0.2
Non-shocked Economies

USA (UU) 1 15 15 0 0 0.2
JPN (JJ) 1 15 15 0 0 0.2
DEU (GG) 1 15 15 0 0 0.2
GBR (KK) 1 15 15 0 0 0.2
FRA (FF) 1 15 15 0 -1000 1
EUZ (EE) 1 15 15 0 -1000 1
ITA (II) 1 15 15 0 -1000 1
CHI (CQ) 1 15 15 0 -1 0.2
CAN (NN) 1 15 15 0 0 0.2
AUS (AA) 1 15 15 0 0 0.2
OEC (00) 1 15 15 0 0 0.2
KOR (XX) 1 15 15 0 0 0.2
ROW (LL) 1 15 15 0 0 0.2
OPC (PP) 1 15 15 0 0 0.2

Source: G-Cubed Model version 147G

The fiscal rule is the same for every country to make the debt sustainable. The
fiscal instruments used by the government include tax rates, lump-sum tax,
expenditure on goods, services and labor. In addition, the government chooses which
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variables should be targeted at a specific time horizon. In the G-Cubed model, the
government targets the incremental interest payment rule which means that when the
government runs budget deficit, it imposes taxes to cover for the interest of the deficit
(McKibbin and Stoeckel 2011). The fiscal rule also ensures that the transversality
condition holds, that is, the present value of debt does not explode overtime.

3. Discussion of the Simulation Results

This section presents the simulation results of a loss of confidence in EEs with
an increase in the country risk premia (u) by 200 basis points from the baseline (Figure
1).% The results presented in this paper are truncated to 20 years and these outcomes
are reported as percentage deviations from the baseline, unless otherwise stated. The
country risk premia shock is tantamount to an increase in the risk premia of different
economic agents — households, firms, and international investors — in the EEs.

For a deeper analysis of the simulation results, the author categorized the
shocked EEs into three groups according to geographical region but with special
segregation of the global economy’s largest emerging markets — the BRICS. However,
this research excludes China (“C") in the shocked EEs and thus, BRIS will be used in this
paper. Thus, the three groups of EEs are BRIS, Asia, and Latin America.’

3.1 Financial Channel

The financial channel is one of the direct conduits of transmission of the
confidence crisis in EEs as it has both explicit and implicit effects on the real economy.
This channel will be analyzed through the lens of domestic and global effects of the
risk premia shock.

3.1.1 Domestic Impacts to Shocked Economies

While the initial drop in the real GDP of the shocked EEs is seen to be broad-
based, the groups of BRIS (Figure 2a) and Asia (Figure 2b) exhibit significant growth
contraction. From the baseline, real GDP instantaneously falls from a range of 3.8
percent to 4.3 percent in Russia, South Africa and Brazil while Turkey and Indonesia
experience a hard dip of 3.8 percent and 4.1 percent, respectively. Despite signs of
gradual recovery among EEs overtime, real GDP remains below the baseline.

As country risk premia in EEs rise, the financial value of stock market plunges
instantaneously as portfolio investors veer away from EEs' financial assets (Figures 3a,
3b, and 3c). The stock markets in Saudi Arabia (Figure 3b) and Russia (Figure 3a) are

6 All figures are shown in the Appendix of the paper.
7 BRIS includes Brazil, Russia, India and South Africa. Asia comprises of Turkey, Indonesia, Other Asia and Saudi
Arabia. Latin America consists of Argentina and Mexico.
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hard hit as the total values of stocks plummet by 31.2 percent and 16.7 percent,
respectively. Moreover, the exchange rate, which is a forward-looking asset price,
reacts contemporaneously to massive financial capital outflows. These outflows cause
substantial fall in the real exchange rate of EEs (Figures 4a, 4b, and 4c) amid excess
supply of EEs’ currencies in the non-shocked economies. Among the groups of EEs,
Brazil (29.5 percent, Figure 4a) experiences the biggest currency depreciation along
with Indonesia (24.7 percent, Figure 4b) and Argentina (24.7 percent, Figure 4c). With
currency depreciation and investors’ intensified risk perception, the capital outflows
consequently lead to an increase in the 10-year real interest rate where the trends do
not revert to the baseline (Figures 5a, 5b, and 5c¢). The long-term (10-year) real interest
rate, which is indicative of higher country risk premia, is likewise manifested in the
trends of short-term real interest rate (Figures 6a, 6b, and 6¢).

Saudi Arabia registers the sharpest rise in short-term real interest rate at 3.9
percent following the shock because among the EEs, only Saudi Arabia pegs its
exchange rate to USD (Figure 4b). As a result of Saudi Arabia’s active foreign exchange
intervention to control for rapid currency depreciation, interest rate rises while inflation
decreases substantially (Figure 7b). While all shocked EEs demonstrate an increase in
inflation (Figures 7a and 7c), Saudi Arabia is an exception (Figure 7b). However,
inflation in shocked economies reverts to the baseline in the long run. In addition, the
initial rise in Saudi Arabia’s interest rate mirrors the inverse relationship between
interest rate and stock market price as this economy experiences the worst slump in
its stock market (Figure 3b). These developments ensue because as the interest rate
rises, the cost of borrowing to finance investments goes up, resulting in reduced
appetite to invest in equities or stocks. This, in turn, dampens the demand to hold
these assets; thereby, pulling the stock values lower.

With respect to the spillover effects of financial outflows and high interest rates
to the goods market, it is important to investigate the trends in capital stock (Figures
8a, 8b, and 8c) and investment (Figures 9a, 9b, and 9c¢). Capital outflows have weighed
down investment in shocked EEs, with Russia recording the largest drop at 44.9 percent
in 2019 (Figure 9a). The higher risk premia, likewise, translate to lower capital stock.
This reflects the inverse relationship between marginal product of capital (MPK) and
capital stock. The capital stock in Russia falls considerably and the impact is rather
persistent as the biggest drop occurs five (5) years after the shock to register an
approximately 40 percent deviation from the baseline (Figure 8a). It can be inferred
from these results that Russia’s significant slump in real GDP is largely accounted for
by the negative trends in investment.

With the loss of confidence in EEs, the rational expectations behavior of
households is also at work. Households tend to heavily discount their expected future
income at a higher rate as the present value of lifetime income decreases. At the same
time, households have to reduce their consumption because the present value of
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lifetime income has to equal the present value of lifetime consumption. The decline in
consumption is noticeable in the economies of Russia, South Africa, Saudi Arabia and
Turkey (Figures 10a and 10b). Consequently, to smoothen households’ consumption
overtime, they have to save. Hence, savings increase initially in EEs (Figures 11a, 11b,
and 11c) except for Brazil, Russia, Indonesia, and Saudi Arabia. The increase in savings,
however, is very marginal except for Turkey where private savings are markedly high
at 6.7 percent above the baseline (Figure 11b).

3.1.2 Spillover Effects to Non-Shocked Economies

The growth setbacks in the EEs following the risk premia shock generate
positive spillover effects to non-shocked economies in the short run. Immediately
following the country risk premia shock, the real GDP in non-shocked economies
generally picks up at 1.4 percent (Figure 12). After two (2) years, however, real GDP
growth rate gradually diminishes except for the oil-exporting and Middle East
countries (OPC) where real output starts to decrease only after about 11 years. The
short-run desirable spillover effects to non-shocked economies are elaborated below,
which are actually the opposite of the trends and developments in the shocked
economies.

As concerns about growth setbacks in EEs escalate following the shock,
investors would rather place their portfolio investments to non-shocked economies
with positive economic outlook. As a result, capital flows into these economies where
placement of financial capital is deemed to be safer. This can be observed from the
short-run increase in their total stock market value, ranging from a low of 0.4 percent
to a high of 3.6 percent in 2018 (Figure 13). But, among the non-shocked economies,
only the OPC reaps prolonged positive spillover effect to the stock market. It is
interesting to note that the response of stock markets in OPC mirrors that of the trends
in GDP. Drawing inference from the simulation results, oil is considered as an inelastic
good and there is no perfect substitute for it. Hence, even if there is loss of confidence
in EEs, the drop in oil price is immaterial and the OPC can still benefit from the positive
income effect. This effect leads to higher aggregate demand and higher expected cash
flows for firms in the OPC.

Meanwhile, the currencies of non-shocked economies have likewise weakened
relative to USD but the magnitude is not striking as in shocked EEs due to financial
capital flowing into non-shocked regions. The currency depreciation is only modest at
3.4 percent because the increased trade exposure of some non-shocked economies to
EEs makes their currencies stronger relative to the currencies of shocked economies
but weaker vis-a-vis the US dollar (Figure 14).

As financial capital is reallocated from shocked to non-shocked economies,
both the short-term risk-adjusted (Figure 15) and 10-year real interest rates (Figure 16)
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fall and remain at rates lower than the baseline. Subsequently, inflation in non-shocked
regions instantaneously falls following the shock but stabilizes and goes back to the
baseline after around three or four years (Figure 17). This is because the monetary rule
is defined in this paper as the central banks targeting inflation except for Saudi Arabia,
China, EUZ, France and Italy.

Meanwhile, accumulation of capital stock (Figure 18) and investment spending
(Figure 19) in non-shocked economies increases amid the low cost of capital and
borrowing following the risk premia shock in EEs. Given the Keynesian multiplier effect
of increased investment to income and aggregate output, households in non-shocked
economies feel wealthier and, thus, consumption rises initially (Figure 20). The OPC,
though, is an outlier in that consumption treks a fairly increasing trajectory for 14 years
before it declines but still remains above the baseline. Finally, as rational households
in these economies predict future to be less uncertain, they reduce savings in the long
run (Figure 21). The low interest rates in these economies discourage households from
placing their funds in the banks and thus, savings decline.

3.2 Trade and Commodity Channel

Another channel that amplifies the domestic and cross-border effects of risk
premia shock is the trade and commodity channel. This channel captures the
increasing significance of EEs as trading partners of advanced (non-shocked)
economies.

3.2.1 Domestic Impacts to Shocked Economies

The negative financial flow-on effects of confidence crisis in EEs are attenuated
by the general improvement in the trade balance (Figures 22a, 22b, and 22c) and
current account positions (Figures 23a, 23b, and 23c) of shocked EEs. As currencies in
shocked EEs depreciate, the three groups of shocked economies (BRIS, Asia and Latin
America) register large trade surpluses amid cheaper exports. The top five EEs which
post huge net exports following the risk premia shock are: Russia (5.8 percent),
Argentina (5.2 percent), Indonesia (5.1 percent), Brazil (4.9 percent) and South Africa
(4.8 percent). Likewise, the positive current account balances in these economies
remain above the baseline overtime. These positive trade effects, which
counterbalanced the negative impacts of financial capital outflows, can partly explain
why the contraction in real GDP (Figures 2a, 2b, and 2c) of shocked economies is
relatively subdued in the long run.

Overtime, the trends and developments in the trade and current account
balance of shocked EEs are decreasing as the loss of confidence is gradually taking its
toll in the non-shocked economies. The non-shocked economies, majority of which
are advanced market economies, are estimated to account for 60 percent of global
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import demand (Huidrom et al. 2016). Because of the deepening integration of
shocked EEs into global supply chains, the downswing in the capital stock and total
capital goods demanded (investment) reflects the weak investment demand from non-
shocked regions; hence, the decline in the net exports of EEs overtime. This is because
capital goods are often the most import-intensive component of total demand (ibid).

As global commodity demand from commodity-importing non-shocked
economies diminishes amid growth slowdown in the long run (Figure 12), the global
commodity prices are expected to decrease. The easing of global commodity prices
contributes to the slowdown in the terms of trade of commodity-exporting shocked
economies in the long run. Consequently, the shocked EEs are faced with running fiscal
deficits as revenues from commodity-driven exports shrink (Figures 24a, 24b, and 24c).
These developments can pose serious fiscal challenges to these economies as
governments that are heavily dependent on commodity-driven revenues would need
to adjust their fiscal policy strategies, such as subsidizing the affected commodity-
exporting sectors, in order to ensure fiscal sustainability.

3.2.2 Spillover Effects to Non-Shocked Economies

As the trade and commodity channel spillovers to non-shocked economies
exactly mirrors that of shocked EEs, the positive financial flow-on impacts of the shock
are matched with negative trade effects. The immediate impact is the expected trade
(Figure 25) and current account deficits (Figure 26) as currencies of non-shocked
economies strengthened relative to that of the shocked economies’ respective national
currencies. Among the non-shocked (advanced) economies, France and the rest of the
Eurozone have the largest trade deficit at 1.1 percent (Figure 25).

The easing commodity prices as a result of confidence crisis in commodity-
exporting shocked EEs alleviate fiscal pressures in non-shocked commodity-importing
economies. The fiscal position in these regions improves as fiscal deficit, expressed as
percentage of GDP deviation from the base year, is at most reduced at 0.5 percent
before it reverts to the baseline in the long term (Figure 27).

4. Conclusion

The global consequences of a loss of confidence in the EEs are analyzed in this
paper using the G-Cubed model. The simulated results are discussed in the context of
financial and trade-commodity channels, which are viewed as the two major channels
of the spillovers from a loss of confidence in EEs. The results are examined in both the
short- and long-run horizons.

In both channels, the results showed that while the risk perception has negative
financial and positive trade flow effects in EEs in the short run, the non-shocked regions
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experience the opposite effects. Overall, the real effects of the country risk premia
shock to the EEs via the financial channel are amplified in their consumption (as a
function of income and savings) and investment (as a function of interest rate).
Meanwhile, as the model incorporates rational expectations behavior, households in
shocked EEs cut down on their consumption and increase savings. These trends,
coupled with higher cost of capital, intensify the divestment process in EEs.

On the external front, the extent and scale of the spillovers to non-shocked
economies of a loss of confidence in EEs depend on several factors such as the degree
of trade openness, external trade dependence, commodity price sensitivity, and trade
composition. While the financial capital outflows from the shocked EEs are offset by
positive trade flows through an initial improvement in their trade balance and current
account positions, the effects are rather transitory as the long-run impact of
commodity channel comes into play. Through this channel, investment demand from
the commodity-importing non-shocked economies is reduced as growth slowdown in
non-shocked economies in the long run is feared due to the loss of confidence in EEs.
These developments, along with the lower capital stock and investment goods in
shocked EEs, exacerbate the easing of commodity prices.

This paper concludes that financial markets and trade channels act as important
stabilizers for both shocked and non-shocked economies where the negative financial
capital outflows in EEs are tempered by a temporary improvement in their trade
balance. Similarly, the relatively strong domestic demand faced by non-shocked
regions is complemented by the inflows of financial capital into their economies. These
adjustments in the domestic and external sectors in both shocked and non-shocked
economies are necessary to circumvent prolonged adverse impacts of the shock.

In the policy sphere, managing risks should be given preeminence over
regulating international capital flows because capital controls might encumber the
usual stabilizing adjustment process of trade and capital markets. Risk management
entails close monitoring and supervision of the financial system so that any impending
signs of risk premia shocks could be averted by having accurate and timely information
about the dynamics in the financial system.
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Appendix

Figure 1: Country Risk Premia in EEs

Figure 2a: Real GDP in EEs (BRIS)
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Figure 4b: Real Exchange Rate in EEs (Asia)

Figure 4c: Real Exchange Rate in EEs (Latin America)
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Figure 5a: 10-yr Real Interest Rate (RIR) in EEs (BRIS)

Figure 5b: 10-yr RIR in EEs (Asia)
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Figure 7a: Inflation Rate in EEs (BRIS)

Figure 7b: Inflation Rate in EEs (Asia)
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Figure 9c: Investment in EEs (Latin America) Figure 10a: Consumption in EEs (BRIS)
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Figure 13: Stock Market Value in Non-EEs

Figure 14: Real Exchange Rate in Non-EEs
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Figure 15: Risk-adjusted Real Interest Rate in Non-EEs

Figure 16: 10-yr Real Interest Rate in Non-EEs
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Figure 17: Inflation Rate in Non-EEs
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Figure 18: Capital Stock in Non-EEs
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Figure 19: Investment in Non-EEs
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Figure 20: Consumption in Non-EEs
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Figure 21: Private Savings in Non-EEs

Figure 22a: Trade Balance in EEs (BRIS)
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Figure 22c: Trade Balance in EEs (Latin America)
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Figure 23b: Current Account Balance in EEs (Asia)
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Figure 24b: Fiscal Deficit in EEs (Asia)

Figure 24c: Fiscal Deficit in EEs (Latin America)
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Figure 27: Fiscal Deficit in Non-EEs

0.5

0.25

0 W——
-0.25

0.5
-0.75
-1

A 3 o A\ & ©
FFEEL PP I PP L LS PP P

% of GDP, deviation from the baseline

GBR —#—FRA —#—|TA —8—EUZ
—o—=ROW OpC

~#—USA —4=JPN —*—DEU
—e—CAN —e—AUS —e—0EC —e=KOR =—e—CHI

BSP Working Paper Series No. 2021-03

23



2021 EDITORIAL COMMITTEE

ADVISER:
V. BRUCE J. TOLENTINO
Monetary Board Member

CHAIR:

FRANCISCO G. DAKILA, JR.

Deputy Governor

Monetary and Economics Sector (MES)

CO-CHAIR:

ILUMINADA T. SICAT

Assistant Governor

Monetary Policy Sub-Sector (MPSS)

ASSOCIATE EDITORS:

ABIGAIL M. ASIDDAO-ALCANTARA
Office of the General Counsel and Legal Services
(OGCLS)

JENNY A. ROMERO
Center for Learning and Inclusion Advocacy
(CLIA)

KASHMIRR |I. CAMACHO
Financial Market Operations Sub-Sector
(FMOSS)

MARIA MERZENAIDA D. DONOVAN
Supervisory Policy and Research Department
(SPRD)

VANESSA T. ESPANO
Department of Economic Research (DER)

SHERWIN G. LADAN
International Operations Department (IOD)

ANNA MARIE B. LAGMAN
Payments and Settlements Office (PSD)

KATHERINE T. LUNA
Department of Economic Statistics (DES)

MARI-LEN R. MACASAQUIT
International Relations Department (IRD)

BRIDGET ROSE M. MESINA-ROMERO
Payment System Oversight Department (PSOD)

HAZEL C. PARCON-SANTOS
BSP Research Academy (BRACc)

MARICRIS A. SALUD
Technology Risk and Innovation Supervision
Department (TRISD)

EDITORIAL STAFF:

LAURA L. IGNACIO, Managing Editor
ELOISA T. GLINDRO

FERDINAND S. CO

JOHN MICHAEL RENNIE G. HALLIG

BANGKO SENTRAL NG PILIPINAS
BSP Working Paper Series

Scope: The Bangko Sentral ng Pilipinas (BSP) Working Paper Series
constitutes studies relevant to central banking, which are conducted
by BSP researchers and occasionally, in collaboration with external
contributors. The topics may include monetary policy framework and
operations, bank supervision, financial markets, macro-financial risks,
payments and settlements system, digitalization, big data
management and analytics for central banks, central bank
communication, central bank governance and legal frameworks,
among others.

Peer-reviewed: The BSP working papers are reviewed by the
Editorial Committee, led by the Deputy Governor of the Monetary
and Economics Sector. Completed working papers are published for
the purpose of soliciting comments and discussion for further
refinements. The views and opinions expressed are those of the
author(s) and do not necessarily reflect those of the BSP.

Copyright: Authors maintain the copyright and may submit
improved version of the working paper in a peer-reviewed journal.
However, authors should indicate in their submission if there is a
version of the working paper that is being reviewed for publication
or will be published elsewhere.

Submissions: Authors may submit their manuscripts to the following

addresses below:

e BSP.Working.Paper@bsp.gov.ph with the subject line that reads
BSP Working Paper Series

e The Managing Editor, BSP Working Paper Series, Center for
Monetary and Financial Policy, Room 402, 4/F, 5-Storey Building,
BSP Main Complex, Malate, Manila

Editorial Guidelines:

e The title page of the manuscript must include the following:
title, author’s name, abstract describing the main arguments and
conclusions of the article, affiliation, corresponding author, 3 - 5
keywords, JEL classification

e Manuscripts must be written in English and in MS Word format,
text-aligned with 1.5 line spacing, 1" margins, font Segoe U], font
size 11.

e All graphs, tables, and footnotes must be in font Segoe U, font
size 9.

e Tables must contain only essential data and hence, must be kept
to a minimum. Each figure and table must be given an Arabic
numeral, followed by a heading.

e All diagrams, charts, and graphs must be referred to as figures
and consecutively numbered.

e All figures and tables must be cited in the text.

e Headings and sub-headings must be clearly marked.

e References must be consistent with in-text citations.

e Manuscripts must adopt the Harvard referencing system or APA
referencing system.

Authors must include in their submission all graphs and tables in
Excel format. They must also ensure that their manuscripts are
consistently referenced and free from typographical and
presentation errors. The Editorial Committee and the Editorial Staff
will not undertake any retyping of manuscripts before publication.


mailto:BSP.Working.Paper@bsp.gov.ph

List of BSP Working Paper Series

- Available at

https://www.bsp.gov.ph/Pages/MediaAndResearch/PublicationsAndReports/BSPWorkingPaperSeries.aspx

No Author Title Date
Spillover risks from emerging economies’
i . . December
2021-03  Jean Christine A. Armas loss of confidence: Insights from the G-
. . 2021
Cubed model simulations
Bernadette l\/Iar?e M. Market Herding and Market Stress in the June
2021-02 Bondoc and Christofer A. )
. EMEAP Economies 2021
Martin
Microeconomic and Macroeconomic
Reynalyn G. Punzalan and Determinants of Non-performing Loans: May
2021-01 e .
Roberto Leon-Gonzalez The Case of Philippine Commercial and 2021
Savings Banks
Sarah Jane Alarcon, Paul
Reimon Alhambra, ) . o December
2020-12 Rosemarie Amodia and Policy Analysis Model for the Philippines 5020
Dennis Bautista
Is bank lending channel of monetary Decermber
2020-11  Jean Christine A. Armas policy evident in the Philippines?
. 2020
A dynamic panel data approach
Vidal Marvin C. Gabriel, Forecasting regional inflation in the
. . o . . . October
2020-10 Dennis M. Bautista, and Philippines using machine learning 2020
Cherrie R. Mapa techniques: A new approach
2020-09 Nickson J. Cabote and Justin ~ Distributional Impact of Monetary Policy: October
Ray Angelo J. Fernandez Evidence from The Philippines 2020
Eloisa T. Glindro, Jean
2020-08 Christine A. Armas, Heterogenous Impact of Monetary Policy September
V. Bruce J. Tolentino, and on the Philippine Rural Banking System 2020
Lorna Dela Cruz-Sombe
Jean Christine A. Armas and Revealing investors’ sentiment amid September
2020-07 : COVID-19: the Big Data evidence based on P
Pamela Kaye A. Tuazon . 2020
internet searches
oo VBre) Toemnoang eSO eton e,
Beulah Maria de la Pena g ) 2020
Philippines
Eloisa T. Glindro, Hazel C.
Parcon-Santos, Faith Shifting macroeconomic landscape and June
2020-05 . . I ) .
Christian Q. Cacnio, and the limits of the BSP’s pandemic response 2020
Marites B. Oliva
Do Prudential Regulations Affect Bank
Lending Rates? Insights from Philippine June
2020- z .
020-04 ernan C. Talabong Banks Using an Accounting-Based 2020
Approach
E Epi
Veronica B. Bayangos, Rafael Impac’F 9]( .xtreme Weather pisodes on
902003 Augusto D. Cachuela and the Philippine Banking Sector: June
8 ) Evidence Using Branch-Level Supervisory 2020

Fatima Lourdes E. Del Prado

Data



https://www.bsp.gov.ph/Pages/MediaAndResearch/PublicationsAndReports/BSPWorkingPaperSeries.aspx

No Author Title Date
. " . Relative price changes, asymmetric
Joselito R. Basilio and Faith . . ) June
2020-02 . . adjustments and aggregate inflation:
Christian Q. Cacnio . o 2020
Evidence from the Philippines
Eloisa T. Glindro, Hazel C.
2020-01 Parcon-Santos, Faith COVID-19 Exit Strategies: How Do We May
Christian Q. Cacnio, Marites  Proceed? 2020
B. Oliva, and Laura L. Ignacio.
Charday V. Batac, Eduard
2019-04 Joseph D. Robleza |, BSPeak: A Text Analysis of BSP’s November
Jan Christopher G. Ocampo, = Communications 2019
and Cherrie F. Ramos
Ramon Moreno, Hazel A Preliminary Assessment of Drivers of October
2019-03  Parcon-Santos, and Philippine FX Market Liquidit 2019
John Michael Rennie Hallig PP q Y
Veronica B. Bayangos and Have I.Domes'Flc Prudential Policies Been March
2019-02 Effective: Insights from Bank-Level
Jeremy L. De Jesus 2019
Property Loan Data
9019-01 Cherry Wyle G. Layaoen and Do Capital Regulations Influence Banks' March
Vernalin Grace F. Domantay  Holding of "Excess Capital" 2019
Foreign Exchange Interventions, Capital
; . S November
2018-01 Hazel C. Parcon-Santos Outflows, and Financial Vulnerabilities in
. . ) 2018
Selected Asian Emerging Economies
Roberto S. Mariano,
Suleyman Ozmucur, Review of the Potential Output and October
2018-01  Veronica B. Bayangos, Output Gap Estimation Models of the 5018
Faith Christian Q. Cacnio, Bangko Sentral ng Pilipinas
and Marites B. Oliva
Capital Flow Measures and Domestic June
2017-01  Veronica B. Bayangos Macro Prudential Policy in Asian Emerging 2017
Economies: Have These Been Effective?
Eufrocinio M. Bernabe, Jr.,
Hazel C. Parcon-Santos and , . . July
2016-02 John Michael Rennie G. Spillovers in ASEAN-5 Equity Markets 5016
Hallig
Veronica B. Bayangos, Lilia V.
Elloso, John Michael Rennie  The Impact of Foreign Exchange
. o . N I March
2016-01  G. Hallig, Jodeth Nifia R. Liberalization Reforms on the Philippine 2016
Yeung and April Michelle D. Economy: An Initial Assessment
Salamatin
Laura L. Ignacio, Hazel C.
Parcon-Santos, Teresita B. Reformulating Effective Exchange Rates: June
2015-01 Deveza, Maria Fatima C. Does the Exchange Rate Matter For 2015

Paule-de Leon, and Jean
Christine A. Armas

Trade?




No Author Title Date
Francisco G. Dakila, Jr., Identifying Sectoral Vulnerabilities and Il
2013-01 Veronica B. Bayangos and Strengths for the Philippines: A Financial Y
. . . . 2013
Laura L. Ignacio Social Accounting Matrix Approach
201207  Hazel C. Parcon-Santos and |Tn2e|2Anawzrnot§(t:s>r:wo|:|tch§£ic|lt|s O]icniasfeAl ' October
Eufrocinio M. Bernabe, Jr. p. . PP ' 2012
Preliminary Assessment
. Going With Remittances: the Case of the July
2012-01 Veronica B. Bayangos Philippines 2012
2010-02 Eloisa T. Glindro and Identifying and measuring Asset Price June
Vic K. Delloro Bubbles in the Philippines 2010
2010-01 Veronica B. Bayangos and A Geometric Price Index for the March
Irene T. Estigoy Philippines: A Preliminary Assessment 2010
Paul D. McNelis, Eloisa T. Macroeconomic Model for Policy Analysis December
2009-01 Glindro, Ferdinand S. Co, and and Insight (a Dynamic Stochastic General 5009
Francisco G. Dakila, Jr. Equilibrium Model for the BSP)
Adj in the F f Peso Volatility:
Cristeta B. Bagsic Srope Y 2008
Directions
9008-01 Havdee L Ramon Forecasting the Volatility of Philippine September
Y ' Inflation Using GARCH Models 2008
Francisco G. Dakila, Jr. and ld,e.m.tlfyl,ng thg Determmar?ts of Overseas January
2007-02 Racauel A. Claveria Filipinos' Remittances: Which Exchange 9008
q ' Rate Measure is Most Relevant?
2007-01 Paul D. McNelis and Output Gap Estimation for Inflation August
Cristeta B. Bagsic Forecasting: The Case of the Philippines 2007
Modeling the Impact of Overseas Filipino
9006-02 Cristela Goce-Dakila and Workers Remittances on the Philippine September
Francisco G. Dakila, Jr. Economy: An Inter-Regional and 2006
Economy-Wide Approach
9006-01 Cristeta B. Bagsic and Bangko Sentral ng Pilipinas August
Eloisa T. Glindro Modernization: A Policy Perpective PDF 2006




BSP International Research Conference Volume

Available at
https://www.bsp.gov.ph/Pages/MediaAndResearch/PublicationsAndReports/BSPInternationalResearc
hConferenceVolume.aspx

BSP International Research Conference on " Expanding the Boundaries of Central Banking In an
Environment of Globalized Finance", 24-25 September 2018

BSP International Research Conference on "Revisiting Macro-Financial Linkages: Looking Back and
Looking Ahead", 20-21 September 2016

BSP International Research Conference on "The Evolving Role and Limits of Monetary Policy: New
Perspectives for Emerging Market Economies", 28-29 October 2014

BSP International Research Conference on "Contemporary Challenges to Monetary Policy",
28-29 February 2012

2010 Central Bank Macroeconomic Modeling Workshop, 19-20 October 2010
BSP International Research Conference on Remittances, 30-31 March 2009

Joint BSP-BIS High-Level Conference on Transparency and Communication in Monetary Policy,
01 February 2008


https://www.bsp.gov.ph/Pages/MediaAndResearch/PublicationsAndReports/BSPInternationalResearchConferenceVolume.aspx
https://www.bsp.gov.ph/Pages/MediaAndResearch/PublicationsAndReports/BSPInternationalResearchConferenceVolume.aspx



