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ABSTRACT

In this paper, we develop an applicable early warning model that can predict financial crises for Vietnam. To achieve
this goal, we analyze and extend the existing early warning models which have been developed by Kaminsky et al.
(1998); Goldstein et al. (2000) and Edison (2003) by using the signal approach. The model observes several
indicators (signals) that tend to have an unusual behavior in the periods preceding a financial crisis. When an
indicator exceeds or falls below a given threshold, then it sends a “signal” that a financial crisis might occur within
a certain period (12 or 24 months). We use 14 most relevant indicators to predict potential crises in Vietnam’s
economy. In terms of practice, policy makers should have better insights about the vulnerability of the economy in
order to recognize financial crises at an earlier stage. Therefore, the authors offer some recommendations for policy

makers how to achieve the highest efficiency in warning and preventing future financial crises in Vietnam.
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Contribution/ Originality
The paper contributes the first logical analysis to develop an early warning model for predicting financial crises

in Vietnam. The study will help Vietnamese policy makers to understand more about the vulnerability of Vietnamese

economy in order to prevent future financial crises in Vietnam.

1. INTRODUCTION
Financial crises in recent decades such as banking and debt crises have been the subject of extensive research

after their recurrence, see Berg and Pattillo (1999); Reinhart and Rogoff (2008); Reinhart and Rogoff (2009); Adrian
and Shin (2009); Obstfeld et al. (2009); Frankel and Saravelos (2010) and Babecky et al. (2012). The framework of
models which are designed to foresee financial crises is often referred to ‘early warning systems’. These models try to
predict financial crises by tracking their major determinants. The seminal work of Kaminsky et al. (1998) was one of
the first studies on “early warning systems” for financial crises. Other studies on financial crises have tried to apply

the “early warning systems” by using different datasets and estimation techniques. Martinez-Peria (2002); Fratzscher
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(2003); Abiad (2003) used the so called Markov-switching approach to build up their models of “early warning”.
Berg and Pattillo (1999); Demirguc-Kunt and Detragiache (2000); Bussiere and Fratzscher (2006); Frost and Saiki
(2014) have applied logit/probit models. Other authors such as Edison (2003); Cesmeci and Onder (2008); EI-Shagi
et al. (2013) as well as Megersa and Cassimon (2015) have used the so called signals approach to predict financial
crises.

In this paper, we develop an applicable early warning model that can predict financial crises for Vietnam.
Especially, we want to analyze the vulnerability of Vietnam’s economy to different shocks. In order to achieve this
goal, we analyze and extend the existing early warning models which have been developed by Kaminsky et al.
(1998); Goldstein et al. (2000) and Edison (2003) by using the signal approach. In our analysis, we choose the signal
approach model to construct a crisis warning model for Vietnam, because Kaminsky and Reinhart (1999) have tested
it with a large sample size, including 5 developed industrialized countries and 15 developing countries during the
period from 1970 to 1995. Furthermore, the signal approach model is more flexible than the neuro fuzzy method, as it
can produce a forecast at any time without requiring too many past sample data and its process is less complicated.
Moreover, the signal approach model has better capacity to accommodate a larger set of indicators that we use to
develop an early warning system for Vietnam.

2. SIGNAL APPROACH MODEL

The signal approach model is based on the volatility of economic variables, which can have a negative impact on
the economy and therefore can cause financial crises. The probability index of a financial crisis is calculated by the
following formula:

S = S
t % wj tj
where Sy is emission signal variable number j at time t;
wj is the noise of the forecast variable number j;
n is the number of monitored variables.

The goal here is to collect signals from the indicators. Each indicator is analyzed separately to forecast the crisis.
Then each index is tracked to determine when its status leaves the normal direction and crosses the threshold. If an
indicator crosses the limitation, it emits a signal, and it is calculated based on the 12-month growth of this index and
the big change over the allowed threshold.

Let S denote the vector of n indices. For example, S;; denotes the value of index j at time t. Thus, the signal of
index j at time t is converted as follows:

Sij = 1 (there is a crisis) if X;; crosses the feasible limitation.
S j = 0 (no crisis) in the remaining cases.

Note that, for some indices, the further they are over the threshold, the more probable it is that a crisis will occur,
while other indicators work in the opposite way; the more they decline, the greater the probability of a crisis.

The window signal is the period during which each index is expected to express the ability to predict a crisis.
Kaminsky et al. (1998) set the window signal for a crisis at about 24 months before the crisis. The concept of window
signals seems to be abstract, but it is completely consistent with other studies and plays a significant role in the
research by Kaminsky et al. (1998); Kaminsky and Reinhart (1999) and Goldstein et al. (2000). The sensitivity
analysis by Goldstein et al. (2000) shows similar results for an 18-month window signal and proves that a 12-month
window signal would be too short. In fact, a shorter window signal is often seen in a few specific areas (Berg et al.,

414
© 2017 AESS Publications. All Rights Reserved.



Asian Economic and Financial Review, 2017, 7(4):413-430

2005). However, a longer window signal is more useful for planners, because it helps them to adjust policies and take

correcting steps to avoid the initially predicted crisis.

Table-1. Related threshold of forecast indicators

Indicators Related to threshold
REER Lower
Exports Lower
M2/international reserves Upper
Real GDP Lower
Excess real M1 balances Upper
International reserves Lower
M2 multiplier Upper
Domestic credit/GDP Upper
Terms of trade Lower
Real interest rate on deposits Upper
Imports Upper
Domestic/foreign real interest rate differential Upper
Ratio of lending interest rate to deposit interest rate | Upper
Bank deposits Lower

Source: Kaminsky et al. (1998)

With the signal window defined as above, we can estimate the performance of the indices. If an index emits a

signal during the window, then we could say that it has emits a “positive signal.” If no crisis occurs after 24 months,

it is a “wrong signal” or “noise.” The proportion of “wrong signals” over “positive signals” is called “noise” and has a

very important role. We have the following matrix:

Crisis (within 24 months) | No crisis (within 24 months)

Signal is emitted (S=1) [ A B

No signal (S = 0)

C D

A = Number of months for which the index generates a positive signal — higher or lower than the threshold

(forecasting crises and crises occur in practice)

B = Number of months for which the index generates false signals or noise (forecasting crises and no crises happen in

practice)

C = Number of months for which an index cannot generate a positive signal (forecasting no crises and crises occur in

practice)

D = Number of months for which the index does not emit bad signals (forecasting no crisis and no crisis occurs in

practice)

An ideal indicator only generates A and D. Therefore, with this matrix we can calculate the performance of each

index. The main idea developed by Goldstein et al. (2000) is the occurrence probability of an unconditional crisis:
P(crisis) = (A + C)/ (A + B + C + D). The probability of a conditional crisis is specified by the signal P(crisis / S) = A

/ (A +B).
The level of noise is:

© 2017 AESS Publications. All Rights Reserved.
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3. APPLICATION OF THE SIGNAL MODEL TO FINANCIAL CRISIS WARNING FOR VIETNAM
The previous studies have many disadvantages, because the data are aggregated from a variety of sources and

many different organizations, leading to errors in the input data that affect the results of the EWS model. In this study

we use databases from Thomson Reuters.

3.1. Data Selection

Table-2. Input variables and data sources

Indicator

Input variables

Explanation

Real effective exchange

We use the real effective exchange rate based on the

rate REER difference between VND and USD for calculation.

Export -- Unit (billion USD)

Real GDP Real gross domestic | Real GDP. pllay_s a vital role and most. pre_vi_ous studies
production also use this indicator or real output. Unit (billion USD)

Excess real M1 balances

Money M1 deflated by the Composite Consumer Price
Index, less an estimated demand for money. The demand
is calculated by linear interpolated (annual) GDP,
domestic inflation and a linear time trend.

International reserves

Unit (billion USD)

M2 multiplier Unit (billion USD)
Terms of trade -- Export unit value over the import unit
Import -- Unit (billion USD)

Domestic/foreign
real interest rate
differential

Government bond 1 year
interest rate

Vietnam CPI

USA treasury bond 1 year
interest rate

USA CPI

(Vietnam government bond 1 year interest rate — Vietnam
inflation) — (USA treasury bond 1 year interest rate —
USA inflation)

Unit: %

Ratio of lending interest
rate to deposit interest
rate

Lending interest rate

Deposit interest rate

Lending interest rate divided by deposit interest rate (%)

Bank deposits -- Unit (billion USD)
Real interest rate on Nominal interest rate on
. deposits Nominal interest rate on deposits minus inflation
deposits -
Inflation
M2/international M2

reserves

International reserves

M2 divided by international reserves

Domestic credit/GDP

Domestic credit

GDP

Domestic credit divided by GDP

Source: Thomson Reuters

Vietnam has not yet experienced any financial crises. Thus, the implementation of the steps to calculate noise

and a possible threshold (similar to countries that have experienced a crisis) to forecast a crisis for Vietnam is not

possible. Therefore, in this paper we propose to use the forecasting feasibility threshold and noise, which are tested in
the studies by Kaminsky and Reinhart (1999); Edison (2003) and Goldstein et al. (2000). These studies analyze many
industrialized countries and developing countries from 1979 to 1995, excluded the countries in which a crisis did not

occur from the sample.

© 2017 AESS Publications. All Rights Reserved.
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Table-3. Noise of forecasting variables

Indicator Noise-to-signal ratio

KLR 1998 | GKR 2000 | EDISON 2003 | Average
REER 0.19 0.22 0.22 0.21
Exports 0.42 0.51 0.52 0.48
M2/international reserves 0.48 0.51 0.54 0.51
Real GDP 0.52 0.57 0.57 0.55
Excess real M1 balances 0.52 0.57 0.6 0.56
International reserves 0.57 0.58 0.57 0.57
M2 multiplier 0.61 0.59 0.89 0.7
Domestic credit/GDP 0.62 0.68 0.63 0.64
Terms of trade 0.77 0.74 n.a. 0.76
Real deposit interest rate 0.77 0.77 0.69 0.74
Imports 1.16 0.87 1.2 1.08
Domestic/foreign real interest rate differential 0.99 1 1.2 1.06
Ratio of lending interest
rate to deposit ignterest rate LI 1LE2 &3 LY
Bank deposits 1.2 1.32 1.05 1.19

Source: Kaminsky and Reinhart (1999); Edison (2003) and Goldstein et al. (2000)
For our analysis, we use the average level of the empirical results in the studies by Kaminsky and Reinhart
(1999); Edison (2003) and Goldstein et al. (2000) to develop a standard framework for forecasting a feasibility

threshold. We select the 14 most relevant variables for Vietnam, as shown in Table 4.

Table-4. Feasibility threshold of forecasting variables

Indicators Threshold
Type KLR 1998 | EDISON 2000 | GKR 2000 | Average

REER Lower 0.1 0.1 0.1 0.1
Exports Lower 0.1 0.1 0.1 0.1
M2/international reserves Upper 0.13 0.1 0.1 0.11
Real GDP Lower 0.11 0.12 0.1 0.11
Excess real M1 balances Upper 0.06 0.1 0.11 0.09
International reserves Lower 0.15 0.1 0.1 0.12
M2 multiplier Upper 0.14 0.15 0.11 0.13
Domestic credit/GDP Upper 0.1 0.1 0.12 0.11
Terms of trade Lower 0.16 Na 0.1 0.13
Real interest rate on deposits Upper 0.12 0.15 0.12 0.13
Imports Upper 0.1 0.1 0.1 0.1
(I;)i?fr:rees;;(izgl‘orelgn real interest rate Upper 011 01 011 011
frz]?élrc;sct)fr;;ndmg interest rate to deposit Upper 02 02 012 017
Bank deposits Lower 0.1 0.1 0.15 0.12

Source: Kaminsky and Reinhart (1999); Edison (2003) and Goldstein et al. (2000)

3.2. Empirical Crisis Indicators

The early warning indicators of a Vietnamese financial crisis are calculated based on 14 indicators with the
calculated thresholds. As noted above, Vietnam has not experienced a crisis in the past; therefore, the direct
calculation of each indicator in the table matrix is not feasible. Thus, the noise and weighted number of each indicator
also cannot be calculated, so we will use the intermediate level of the feasibility threshold to define the noise
logically. Based on the calculated crisis indicators, we derive an appropriate probability of a financial crisis occurring.
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To transmit the information obtained in the process of calculation, the most convenient method is to sum up the crisis

indicators to determine the possibility of a crisis.

P(Crisis, ., / Sipuer <S¢ < Sypper)

ower < St < Sypper 9iVEN & crisis occurs within h months
> months with S, ., <S, <S

~ Zmonths with S

lower upper

After calculating the index S;, we compare it with the values in Table 5 to determine the likelihood of a crisis.

This table was developed by Kaminsky and Reinhart (1999) as well as Goldstein et al. (2000) based on a relatively

large sample size.

Table-5. Value of S; and the conditional probability of a crisis occurring

St Conditional probability of a crisis (Py
0.0-0.8 0.1
0.8-1.5 0.12
1.5-2.3 0.18
2.3-3.1 0.21
3.1-3.8 0.27
3.8-5.4 0.33
5.4-6.9 0.46
6.9-9.2 0.65
9.2-11.5 0.75
>11.5 0.96

Source: Kaminsky and Reinhart (1999) and Goldstein et al. (2000)

To increase the effectiveness of the warning model, we propose the crisis alert level corresponding to the

probability of a crisis. Here we propose four levels of warning:

When the probability of a crisis is in the range of 0-0.33, the Vietnamese financial system is at the green safety
warning level.

When the probability of a crisis is in the range of 0.33-0.66, the alert level moves from green to yellow. This is a
signal of growing instability in the financial system. The macroeconomic policymakers should be warned and
take immediate corrective actions.

When the probability of a crisis increases to the range of 0.66—0.8, the financial system is in danger and the
probability of collapse is very high. The yellow alert now turns to orange. At this point, policymakers need
strong actions and proper policies to rescue the financial system from the danger of collapse. Along with this
market rescue, there are usually large deficits in the national budget and reserves.

When the probability of a crisis is beyond 0.8, the occurrence of a crisis is almost certain. At this time, a red alert
is shown. Investors’ confidence collapses and massive flows of capital withdrawal occur. In this situation, the
government must use the national reserves and borrow money to save the whole system and the economy. Past
crises show that most countries have huge public debts after falling into this situation.

. EVALUATION OF THE CRISIS WARNING RESULTS AND THE “HEALTH” OF VIETNAM’S ECONOMY

The results of our calculations are shown in Table 6 (see the calculations in Appendix 1 to 4). The financial crisis

warning levels in Vietnam during the 17-year period from 1998 to 2014 were green 8 times, yellow 6 times and

orange 3 times. The orange alert appeared in 2000, 2009 and 2010.
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Table-6. Crisis alert levels for Viethnam from 1998 to 2014

Year Pt Alert level
1998 0.33 Yellow
1999 0.27 Green
2000 0.75 Orange
2001 0.33 Yellow
2002 0.46 Yellow
2003 0.46 Yellow
2004 0.65 Yellow
2005 0.21 Green
2006 0.21 Green
2007 0.27 Green
2008 0.27 Green
2009 0.75 Orange
2010 0.75 Orange
2011 0.27 Green
2012 0.18 Green
2013 0.27 Green
2014 0.33 Yellow

Source: Own calculations in Appendix
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Figure-1. Indicators and Vietnam’s financial crisis warning probability from 1998 to 2014
Source: Own calculations in Appendix

4.1. Period from 1998 to 2000

The result of the empirical crisis indicators during the period 1998-2000 shows that the warning level is
unusually high in 2000, corresponding to a crisis occurrence probability of 0.75. This reflects the financial crisis in
East Asia starting in 1997. At this time, Vietnam’s economy was not really open; therefore, the interaction was
delayed and the highest crisis probability occurred in 2000. According to the actual data, in 2000 and 2001 Vietnam
suffered deflation; the CPI in 2000 was -1.7% and that in 2001 was -0.3% (see Figure 2). Consequently, in 2000 the
Vietnamese central bank undertook an expansive monetary policy. M1 and M2 rose sharply compared with the
previous years, while the international reserves did not change much. The probability of a crisis reached the orange
alert level.
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Vietnam CPI
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Figure-2. Vietnam’s CPI from 1998 to 2014
Source: International Monetary Fund

4.2. Period from 2001 to 2004

In this period the warning indicators and crisis probability tended to increase gradually but the alert level
remained stable with yellow. It can be said that the period between 2001 and 2004 was an important transitional
period of the Viethamese economy after the crisis; the average real GDP growth was over 7%, and exports, FDI and
other targets consistently gained impressive achievements. This can be derived from the expansive monetary policy,
the increase in the money supply, domestic credit expansion, strong growth in the FDI inflows into Vietnam and an
increase in imports for production. All these factors are reasons why the probability of a crisis 24 months later was
not high. After Vietnam joined the WTO, the level of interaction among macroeconomic variables became clearer. In
addition, the real interest rate and real interest rate difference (VND compared with USD) decreased significantly
compared with the previous period.

Vietnam Real GDP growth
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Figure-3. Vietnam real GDP growth 1998-2014
Source: International Monetary Fund

4.3. Period from 2005 to 2008
In the first period from 2005 to 2007, although the growth rate of Vietham showed signs of reduction, the
important indicators remained very good. This helped the crisis warning indicators and probability to remain at a safe
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level. Remarkable in this period is the first month of 2008, when the price of raw materials, energy and food together
with overheating investment caused soaring imports and pushed the trade deficit to a record level of 17 billion dollars.

This large deficit put pressure on the VND and caused significant VND devaluation. In this context the
Government of Vietnam implemented a series of urgent measures, such as monetary tightening (the base rate at times
pushed up to 14%) and constraining public investment and government spending by delaying or cancelling projects
that were not pressing. These policies proved to be effective in cooling inflation in the last months of 2008. The trade
deficit was reduced and the USD/VND currency exchange rate became more balanced and stable. Vietnam’s
economy escaped the risk of collapse. This is why only a warning occurred and the probability of recession remained
low.

4.4. Period from 2009 to 2012

During the first months of 2009, Vietnam’s economy began to confront the latent impacts of the global financial
crisis stemming from the financial crisis in the USA in the last months of 2008. This crisis had strong impacts on
Vietnam’s economy when the demand for global commodities declined seriously. This led to an imbalance of trade
and other indicators of the Vietnamese economy, which created the risk of recession once more. Facing the impacts
of the financial crisis and global recession on domestic economic growth, the Vietnamese Government implemented
economic stimulus packages with a total value of VND 145,600 billion (equivalent to USD 8 billion or 8.7% of the
GDP).

At the same time, Vietnam’s Government also introduced various measures such as easing monetary credit and
supporting the interest rate for businesses and households. The most notable solution was the reduction in interest
rates and an interest rate subsidy of 4% for loans. This measure contributed to the high credit growth of 37.7% in
2009, which was much higher than the target (30%). These decisions quickly made the warning indicators and crisis
probability extraordinarily high in two consecutive years — 2009 and 2010. It can be said that this period was very
different from the “open” period — the year 2000. Serious challenges arose for Vietnam’s financial system and
macroeconomy. In fact, Vietham managed to avoid a mild currency crisis. Looking at the exchange rate data, the
State Bank Vietnam (SBV) decided to devalue the local currency to 10.21%, 8.07% and 10.26% in 2009, 2010 and
2011 (see Figure 4).

USD/VND FX Real exchange rate

22.000
20.000
18.000
16.000
14.000
12.000
o0 o) (= — =~ 7 = Tl =) r~ o0 o = — ~ ey =t
= =) = = (= = = = = = = = — — — — —
& & =1 =1 = = = =1 =1 I=} =1 =1 = = = = =1
— — ~ ~4 ~ ~ o~ ~ ~ o~ ~ ~ ~ ~ ~ ' ~
== USD/VMND FX Real exchange rate
Figure-4. USD/VND real exchange rate from 1998 to 2014
Source: International Monetary Fund
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One notable point is that the economic stimulus measures in the period 2009-2010 were not accompanied by
significant macroeconomic improvement. Although a huge amount of money was pumped into the economy, the
production sector received only a meager part of this increase, and the money flowed into the stock market and real
estate instead. The explosive rise of the stock market and real estate led Vietnam to confront an asset bubble. When
the asset bubble burst, foreign capital was sharply withdrawn from Vietnam. In this period the banking system was in
danger of collapse due to the increase in the bad debt ratio and the significant decline in the national foreign exchange
reserve (see Figure 5). Businesses ceased production in the context of inflation, and the high costs of loans led to a
record number of more than 77,000 bankrupt businesses in 2011. Consequently, Vietnam’s real GDP growth rate
decreased to 5.2% in 2012, which was its lowest level since 1999.
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Figure-5. Bad debt and Vietnam’s annual bad debt growth 2009-2014 (%)
Source: State Bank of Vietnam

Vietnam International reserves
40,00
35,00 35,05
30,00
25,00 26,48
20,00
15,00
10,00

5,00

0,00

e &

el =l o " s S
) ¥ "y —y -t y
A AT ST AT AT A S
——ietnam International reserves

Figure-6. Vietnam’s international reserves
Source: Data Stream — Thomson Reuters

4.5. Period from 2012 to 2015

This period was a stable stage and Vietnam regained its economic growth momentum. The crisis indicators point
out that, after 2012, the economy started showing more stable signs, except for the lagged impacts on Vietnam’s
banking system. At that time, thanks to the persistent pursuit of the priority objective of controlling inflation and the
application of synchronous measures, the annual average consumer price index declined from 18.13% in 2011 to
9.21% in 2012 and to 6.04% in 2013. The interest rate reduced from 17%-18% per year to 7%-10% per year, and the
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lending interest rate reduced to 9%-12% per year and is currently about 9%-11.5% (even 7%-9% for some priority
areas).

The budget deficit, government debt, public debt and foreign debt of the country were still under the control of
Vietnam’s Government. Foreign direct investment (FDI) showed an increasing trend; in 2011 the registered capital
was USD 15.6 billion and the implemented capital was USD 11 billion; the corresponding figures were USD 16.3
billion and USD 10.1 billion for 2012; USD 21.6 billion and USD 11.5 billion for 2013; and USD 22 billion and USD
12.5 billion for 2014.

Table-3.1. Vietnam was stable and regained growth momentum

Year 2011 2012 2013 2014
Registered FDI (billion USD) 15.6 16.3 21.6 22
Implemented FDI (billion USD) 11 10.1 115 12.5
Vietnam CPI (%) 18.68 9.10 6.60 4.10
Vietnam international reserves (billion USD) 14.18 26.11 26.48 35.05
Real exchange rate (VND) 20,835 20,840 20,940 21,100

Source: IMF and Vietnam Ministry of Planning and Investment

5. RECOMMENDATION FOR THE CRISIS PREVENTION POLICY
Based on the academic studies on the financial crisis and our results of applying the financial crisis warning
model, Vietnam needs to develop appropriate policy measures in order to avoid financial crisis in the future.

5.1. Recommendation for Monetary Policy — Prevention of a Currency Crisis

In the period from 2015 to 2020, the objective of the monetary policy is to ensure macroeconomic stability,
control inflation, promote economic growth and stimulate investment and development. Therefore, the requirement is
that the policymakers have to use regulatory tools flexibly and effectively.

5.1.1. Flexible Exchange Rate Policy and Leading the Market
Formerly, the exchange rates fluctuated constantly, and the trend of shifting from keeping the VND to keeping

the USD created pressure to increase the foreign currency demand. Thus, the central bank had to sell foreign currency
to intervene in the market, and this action led to low levels of international reserves. Since late 2011 the central bank
has made practical policies to control the exchange rate and create confidence in the VND, to reduce the dollarization
situation in the economy and to improve the international reserves. This is one of the key points in avoiding the
occurrence of a financial crisis. To achieve a high level of efficiency of the exchange rate policies, the central bank
should:

e Maintain the central exchange rate flexibility or align the interbank average exchange rate with the daily market
movements. The USD buying rate of the SBV (State Bank of Vietnam) should be managed in such a way as to
encourage credit institutions to sell foreign currency for the SBV to increase the international reserves. The
selling rate should also be adjusted flexibly to stabilize and create confidence in the market.

e Follow up the market movements closely and implement the necessary measures when there is movement in the
market, strengthen management and inspection activities and take action with any violations in buying/selling
foreign currency businesses.

e The SBV should understand the current barriers to the development of the derivative market in Vietnam, strive to
develop this market to serve the risk management operations in particular and to contribute to completing the
Vietnamese financial market in general.
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e Maintain the improvement of the statistics and forecast activities of the monthly cash flow and use market
intervention in the case of a temporary imbalance in the supply and demand of foreign currency. In terms of
foreign direct and indirect investors’ transactions, more open foreign exchange control is required to improve the

investment environment in Vietnam.

5.1.2. Continue to Manage the Interest Rate According to Price and Volume

In the market economy, the interest rate plays an important role, being a lever to stimulate economic growth,
contributing to the objectives of the national monetary policy, being a tool to promote competition among commercial
banks, being a tool to adjust the investment activities in the economy and being a tool to curb inflation very
effectively through the SBV’s monetary policy. From 2012 until now, the SBV has operated based on price combined
with volume, but price operating is preferred. At the same time, the SBV needs to take care of monetary indicators,
such as M1, M2 and credit growth, because they are still important in evaluating the impacts of monetary policy
management and economic growth. In addition, this is the factor that has huge impacts on the crisis early warning
system of Vietnam.

5.1.3. Identify Targets Clearly

The objectives of monetary policy should be clarified in each period. There should be an agreement on the policy
objectives, policy measures and priority of goals in each period, because trade-offs among these objectives are
necessary. For example, regarding inflation and economic growth, to control inflation, the interest rate should
increase; however, this action will affect the economic growth negatively. To support the exchange rate stability, the
SBV has to raise the interbank interest rates to restrict foreign currency speculation, but if this action takes too long, it
can increase the lending interest rates, affecting the performance of the credit growth target. Thus, in each period the
SBV should clearly identify the top target, the ultimate goal, the intermediate targets and the operational objectives of
the monetary policy. The SBV also needs to quantify clearly the objectives to maintain consistent operation.

5.2. Manage the Banking System — Limit Risk and Create a Healthy System
The stability and soundness of the banking system play an increasingly important role. In Vietnam in recent

years, the instability of the macroeconomic indicators has caused risk and damaged the banking system in many

aspects. The banking system is the “victim” of the economic uncertainty, and in turn it is the “culprit” exerting an
impact on this volatility.

From now until 2020, the global financial sector is likely to be governed better by the new legal framework. The
reform and operation trend of the world’s banking system in 2015 and the next five years is: (i) acquisitions and
mergers will happen strongly; (ii) strong development will take place in retail banking services and modern banking
services; and (iii) supervision and risk management in banking activities will be strengthened. In this context,
accelerating the process of restructuring commercial banks in Vietnam, completing the legal framework, solving bad
debts and cross-ownership to stabilize the system, enhancing competitive capabilities and so on are currently
important measures. Specifically:

e Firstly, continue to improve policy mechanisms and laws according to international standards of loan
classification and risk provision; undertake loan limitations, investment and payment and the valuation of non-
credit assets; review the actual capital of commercial banks to monitor the minimum ratio of capital safety; and
implement risk management according to Basel 111. The new regulation rules 36/2014/TT-NHNN, effective from
February 1, 2015, which brought out new, stricter standards, gradually limiting the domination, manipulation and
group interests through cross-ownership and helping banks to operate more safely, should be implemented
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properly and thoroughly. This is a very important platform to ensure that Vietnam’s economy and banking
system develop stably and integrate effectively.

e Secondly, accelerate the process of restructuring the banking system along with solving cross-ownership. The
central bank should monitor weak commercial banks with specific roadmaps to achieve the following criteria
after restructuring: capital, management level, information technology, level of capital safety and transparency.
With the state joint stock commercial banks, the proportion of the state capital should gradually be reduced to a
reasonable level based on a proper roadmap. The state should only hold between 51% and 65% depending on the
size of each bank.

e To create healthy banking operations, the problem of bad debt should be solved. The activities of the VAMC
(Vietnam Asset Management Company of credit institutions) are the right solutions to the situation; the
important point is to remove the mechanism of the sale of bad debt quickly, which is now assigned to the VAMC
to have real power in its role as the creditor while buying bad debt from commercial banks. The SBV should
strengthen the supervision of commercial banks in loan classification, deduction and use of risk provision for bad
debts, profit distribution and so on.

e Thirdly, sustainable development in a competitive and risky environment requires banks to be particularly
customer-oriented, considering customers as their center. Attracting and retaining customers are among the most
important tasks of any bank. After determining their “customer-centrism”, banks need to sort out their business
models and set up and operate their analytical tools on modern customers.

e In the short and medium term, credit is still the principal activity of commercial banks. The economy is in the
early stages of development, and a large amount of capital is needed; while the capital market is not yet
developed, the credit activities should direct the credit flows to production, agricultural development, exports,
supporting industries, manufacturing—processing, small and medium enterprises and dynamic economic regions
and limit the risky business fields. This action would contribute to the improvement of economic growth quality.

e The banking system needs to focus on improving the quality of traditional services and develop modern banking
services rapidly on the basis of promoting technological modernization associated with risk management
activities. Besides, it is necessary to develop a data collection system to ensure that the information provided is
reliable.

e In banking operations not all information can be published, but more transparent, updated and accurate
information will reinforce the confidence of customers. Only a good and transparent information system with
highly qualified personnel will help to improve banks’ reputation and develop trust between businesses.

5.3. Public Debt Management and Limiting the Risks of a Debt Crisis
A prudent and consolidated debt management and payment capability is an important factor to contribute to the
reduction of risks related to capital flows across borders. The decision on government expenditure can affect the
expenditure decisions of the private sector and the systemic risks that the whole economy has to confront. Prudent
risk management of the public sector and payment capability are not limited to foreign exchange and foreign debt. A
monetary crisis in the country may also occur. To have prudent strategic asset and debt management and risk control
of payment capability, the SBV and Ministry of Finance should:
e Develop information systems to analyze, forecast and evaluate the safety of government loans.
e  Extend concessional credit channels, including non-refundable aid.
e  Complete the loans and foreign loans mechanism policy on the basis of participating to improve the quality of
planning, financial evaluation and the assessment of investment projects using foreign capital.
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e  Control and monitor closely the investment funds of state corporations borrowing foreign debt to avoid default
risk and the loss of state funds.

The financial risks of big state corporations stem from funding risks when they are funded with loans that are too
large, which always make their debt-to-equity ratio high. The lessons from the bankruptcy of the Vietnamese firms
Vinashin and Vinaline has showed the substantial consequences that the Vietnamese economy had to suffer. Along
with that, there is a need for clear loan provision for state—corporation debt. We need to create clear rules for
corporate debt and state—company debt to undertake appropriate action.
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Appendix-1. The Indicators and Data
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INDICATORS 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Real exchange rate Index (1997=100) | 100 102 98 97 97 94 88 87 91 94 94 105 105 102 103 111 119 123
Exports Value 9.20 | 9.36 | 11.57 | 1450 | 15.31 | 16.83 | 20.22 | 26.41 | 32.56 | 40.07 | 4893 | 66.55 | 58.04 | 72.94 | 9574 | 114.89 | 133.70 | 151.85
Money Suply M2 / international
reserves 3.16 3.51 2.97 4.38 4.93 5.05 4.13 4.70 4.71 4.23 3.54 3.84 6.74 11.07 10.58 7.75 7.94 7.00
Real GDP 2010=100 (in USD,
Billions) 80.94 | 76.80 | 75.14 | 79.32 | 81.80 | 84.23 | 88.76 | 93.67 | 100.57 | 106.91 | 113.69 | 121.27 | 115.98 | 114.20 | 110.03 | 115.78 | 12147 | 127.76
Excess real M1 balances 540 | 6.04 | 759 | 10.84 | 13.11 | 1554 | 20.35 | 25,54 | 33.65 | 4549 | 27.69 | 27.93 | 33.26 | 33.92 | 33.89 | 65.83 | 183.93 | 218.64
International reserves 221 | 225 | 345 | 3.62 | 390 | 430 | 644 | 7.19 9.29 13.73 | 23.75 | 26.64 | 17.76 | 13.34 | 1418 | 26.11 | 26.48 | 35.05
Money Supply M2 Multiplier 325 | 3.80 | 343 | 427 | 422 | 443 | 454 | 488 5.27 5.81 6.11 6.85 7.14 8.25 8.43 9.06 8.68 8.29
Domestic Credit/GDP 021 | 022 | 022 | 035 | 040 | 045 | 052 | 0.61 0.64 0.69 0.88 0.87 1.13 1.25 1.10 1.15 1.08 1.14
Terms of trade (PY=100) 97 99 110 101 95 101 106 102 106 103 102 106 100 105 100 100 100 102
Real interest rate on deposits 530 | 1.96 | 3.26 | 536 | 574 | 262 | 3.40 | -159 | -1.14 0.24 -0.81 | -10.39 | 0.86 2.33 -4.68 1.41 0.55 1.67
Imports Value 11.61 | 11.50 | 11.77 | 15.66 | 16.52 | 19.90 | 25.35 | 31.87 | 36.89 | 45.17 | 63.24 | 85.70 | 71.11 | 85.67 | 105.47 | 114.14 | 133.70 | 149.46
Domestic/foreign real interest rate
differential 253 | -0.30 | 156 | -5.81 | 245 | -0.17 | -1.07 | -3.30 | -1.74 | -1.30 | -191 | -8.81 0.83 -1.82 | -6.07 0.45 3.06 2.23
Ratio of lending interest rate to
deposit 1.69 1.56 1.72 2.89 1.78 141 143 1.58 1.54 1.46 1.49 1.24 1.27 1.17 121 1.28 1.45 1.50
Bank Deposits 128 | 156 | 1.84 | 299 | 334 | 354 | 452 | 5.89 7.27 8.71 13.92 | 1299 | 16.49 | 16.04 | 16.08 | 21.08 | 24.38 | 29.16
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Appendix-2. The Indicators and Threshold
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INDICATORS Type | Mean | 1998 | 1009 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Fff]?j'ef(x(clhg%”?gflggt)e Lower | 0.1 | 0.024 | -0.045 | -0.013 | 0.007 | -0.032 | -0.065 | -0.008 | 0.044 | 0.029 | 0.006 | 0.112 | 0.005 | -0.032 | 0.012 | 0.076 | 0.068 | 0.037
Exports Value Lower | 0.1 | 0.018 | 0235 | 0.254 | 0.055 | 0.100 | 0.201 | 0.306 | 0.233 | 0.231 | 0.221 | 0.360 | -0.128 | 0.257 | 0.313 | 0.200 | 0.164 | 0.136
Money Suply M2/
international Uper | 0.11 | 0.111 | -0.154 | 0.475 | 0.126 | 0.024 | -0.182 | 0.138 | 0.002 | -0.102 | -0.163 | 0.085 | 0.755 | 0.642 | -0.044 | -0.267 | 0.025 | -0.118
reserves
Rgﬁ' SS%P é(i)lllioo:n%s())o Lower | -0.11 | -0.051 | -0.022 | 0.056 | 0.031 | 0.030 | 0.054 | 0.055 | 0.074 | 0.063 | 0.063 | 0.067 | -0.044 | -0.015 | -0.037 | 0.052 | 0.049 | 0.052
Excggfarnegs'v'l Uper | 0.09 | 0.118 | 0.257 | 0.430 | 0.209 | 0.185 | 0.309 | 0.255 | 0.317 | 0.352 | -0.391 | 0.009 | 0.191 | 0.020 | -0.001 | 0.943 | 1.794 | 0.189
International
e s Lower | -0.12 | 0.015 | 0.537 | 0.048 | 0.076 | 0.104 | 0498 | 0.116 | 0.292 | 0478 | 0.730 | 0.122 | -0.334 | -0.249 | 0.063 | 0.842 | 0.014 | 0.323
Mon&yui?gl?g M2 | Uper | 013 | 0169 | -0.097 | 0.245 | -0.012 | 0.050 | 0.025 | 0.075 | 0.080 | 0102 | 0.052 | 0.121 | 0.042 | 0.155 | 0.022 | 0.075 | -0.042 | -0.045
c?: d’}‘;ggp Uper | 0.11 | 0.052 | 0.000 | 0.567 | 0.131 | 0.128 | 0.154 | 0.176 | 0.054 | 0.073 | 0279 | -0.015 | 0.300 | 0.106 | -0.116 | 0.041 | -0.058 | 0.053
Tezgjﬂ(}g")"de Lower | -0.13 | 0.016 | 0.114 | -0.080 | -0.061 | 0.063 | 0.049 | -0.033 | 0.034 | -0.022 | -0.013 | 0.035 | -0.056 | 0.052 | -0.051 | 0.003 | 0.002 | 0.018
ezl ”&t:;ngtgate ON | Uper | 0.13 | -0.630 | 0.663 | 0.644 | 0.071 | -0.544 | 0.298 | -1.468 | -0.283 | -1.211 | -4.375 | 11.827 | -1.083 | 1.709 | -3.009 | -1.301 | -0.610 | 2.036
Imports Value Uper | 0.1 | -0.009 | 0.023 | 0.331 | 0.055 | 0.204 | 0.274 | 0257 | 0.157 | 0.224 | 0400 | 0.355 | -0.170 | 0.205 | 0.231 | 0.082 | 0.171 | 0.118
Domestic/foreign
real interest rate | Uper | 0.1 | -1.119 | -6.200 | -4.724 | -1.422 | -1.069 | 5.294 | 2.084 | -0.473 | -0.253 | 0.469 | 3.613 | -1.094 | -3.193 | 2.335 | -1.074 | 5.800 | -0.271
differential
Ratio of lending
interest rate to Uper | 0.17 | -0.077 | 0.103 | 0.680 | -0.384 | -0.208 | 0.014 | 0.105 | -0.025 | -0.052 | 0.021 | -0.168 | 0.024 | -0.079 | 0.034 | 0.058 | 0.33 | 0.034
deposit
Bank Deposits Lower | -0.12 | 0221 | 0.181 | 0.621 | 0.117 | 0.062 | 0.275 | 0.303 | 0.235 | 0.198 | 0.598 | -0.066 | 0.269 | -0.028 | 0.003 | 0.311 | 0.157 | 0.19
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Appendix-3. Estimating the Weights and the Noise — to — signal ratio
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1/oj Stj
INDICATORS 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Real exchange rate Index (1997=100) 0.21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exports Value 0.48 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
Money Suply M2 / international reserves 0.51 1 0 1 1 0 0 1 0 0 0 0 1 1 0 0 0 0
Real GDP 2010=100 (in USD, Billions) 0.55 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Excess real M1 balances 0.56 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1
International reserves 0.57 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
Money Supply M2 Multiplier 0.7 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0
Domestic Credit/GDP 0.64 0 0 1 1 1 1 1 0 0 1 0 1 0 0 0 0 0
Terms of trade (PY=100) 0.76 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Real interest rate on deposits 0.74 0 1 1 0 0 1 0 0 0 0 1 0 1 0 0 0 1
Imports Value 1.08 0 0 1 0 1 1 1 1 1 1 1 0 1 1 0 1 1
Domestic/foreign real interest rate
differential 1.06 0 0 0 0 0 1 1 0 0 1 1 0 0 1 0 1 0
Ratio of lending interest rate to deposit 1.77 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bank Deposits 1.19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Appendix-4. Value of Indicators
INDICATORS 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Real exchange rate Index (1997=100) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exports Value 0 0 0 0 0 0 0 0 0 0 0 2.083 0 0 0 0 0
Money Suply M2 / international reserves 1.961 0| 1.961 | 1.961 0 0] 1961 0 0 0 0] 1961 | 1961 0 0 0 0
Real GDP 2010=100 (in USD, Billions) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Excess real M1 balances 1.786 1.786 1.786 1.786 1.786 1.786 1.786 1.786 1.786 0 0 1.786 0 0 1.786 1.786 1.786
International reserves 0 0 0 0 0 0 0 0 0 0 0 1.754 1.754 0 0 0 0
Money Supply M2 Multiplier 1.429 0| 1429 0 0 0 0 0 0 0 0 0| 1.429 0 0 0 0
Domestic Credit/GDP 0 0| 1563 | 1563 | 1563 | 1.563 | 1.563 0 0| 1563 | 0.000 | 1.563 0 0 0 0 0
Terms of trade (PY=100) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Real interest rate on deposits 0| 1.351 | 1.351 0 0| 1.351 0 0 0 0| 1.351 0| 1.351 0 0 0| 1.351
Imports Value 0 0 0.926 0 0.926 0.926 0.926 0.926 0.926 0.926 0.926 0 0.926 0.926 0 0.926 0.926
Domestic/foreign real interest rate differential 0 0 0 0 0| 0.943 | 0.943 0 0| 0943 | 0.943 0 0| 0.943 0| 0.943 0
Ratio of lending interest rate to deposit 0 0 | 0.565 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bank Deposits 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
St 5.175 3.137 9.580 5.309 4.274 6.569 7.178 2.712 2.712 3.432 3.221 9.147 7.421 1.869 1.786 3.655 4.063
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