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The analyses in Chapter 2 lead us to a question on the relationship between foreign
exchange reserves and the monetary base. Changes in the foreign exchange reserve will affect
changes in exchange rates. We can use the foreign exchange reserve as a tool to modify and
anticipate the exchange rate in the economy. Moreover, inflation has a strict relationship with the
quantity of currency and Vietnam's monetary source depends in particular on changes in external
assets. In the case of Vietnam, after the periods of hyperinflation (1954-1975; 1973-1975; 1985-
1989)%, the value of the Vietnamese currency was significantly devalued. In this case, based on the
analyses of post-Keynesian authors, we can see that the reason for the substitution of the national
currency for the foreign currency in this context can be explained by the preference for liquidity,
which is a preference for holding highly liquid assets with stable values (Charles and Marie, 2016).
If the value of the domestic currency is not stable due to high inflation or depreciation, foreign
currencies can better satisfy the liquidity preference. Subsequently, the use of the dollar (or another
foreign currency) as a unit of account is observed, followed by an increased tendency to make
payments in foreign currency. In addition, the volatility of the inflation rate and the exchange rate
has strongly influenced the objectives of balance of payments stabilization and economic growth?.

! During the period 1954 to 1975, in southern Vietnam, the inflation rate was very high because the money supply
was growing too fast (the United States was paying too much money in the form of subsidies to the Saigon
government). Between the end of 1973 and 1975, there was an economic crisis in both Vietnam and the United
States, which led to a reduction in subsidies, which caused inflation to exceed 200% in South Vietnam.

In 1985, the consequences of the bad policy "Gia - Lvong -Tién" continuously led Vietnam to a situation of
hyperinflation. Hyperinflation appeared continuously from 1985 to 1988, with inflation rates ranging from 300% to
800% per year.

In 1986, the inflation rate reached 774.7%, causing economic unrest. Superinflation continued in the following two
years (1987: 323.1%; 1988: 393%). In 1989, when the inflation rate was less than 100%, Vietnam had just escaped
hyperinflation.

2 See balance of payments risk analyses in Vietnam of LE Phuong Ninh (Tai chinh Viét Nam 2014-2015, On dinh vi
mo - HOi Nhap toan dién, pg. 424-429)
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These two variables, including the inflation rate, will also continue to have an impact on imports
and exports, as well as on economic growth in Vietnam. Therefore, studies on these two variables
are still needed for this country.

This chapter will systematize views on inflation and the exchange rate, the impact of these
two variables on the economy and their relationship in economic theories. After that, we will use
the vector autoregressive (VAR) model to test the relationship between the inflation rate and the
exchange rate. From the results obtained with the VAR model, we can see the impacts of the
exchange rate on the inflation rate as well as the bilateral relationship of the foreign exchange
reserve and inflation in the period 1995-2016.

Therefore, for developing countries, exports can be considered as an "engine" of economic
growth, but in Vietnam, more than 90% of the raw materials needed for production, investment
and economic activities must be imported®, indeed, it is necessary to adjust the exchange rate in a
flexible and reasonable way to help stabilize inflation, "stabilize prices"”, by creating consumer
confidence.

Based on the reality of the Vietnamese economy (see Chapter 1), the origin of the monetary
source (see Chapter 2) and the results of the tests of the econometric model in this chapter, we can
propose recommendations on the adjustment of the exchange rate in order to limit its negative
effects on inflation, which contributes to the stabilization of economic growth and social stability.

3.1 Review of the literature on inflation theories

Inflation is a common economic phenomenon in countries around the world. Inflation
occurs at different frequencies and levels in developed and developing countries alike, in times of
economic crisis and also in times of economic development. Inflation is not a neutral phenomenon
(CHARLES; MARIE, 2018): it can be, to some extent, a means of contributing to economic
development, increasing demand and promoting investment. Yet, when inflation exceeds a certain
limit, it will threaten the positive performance of the economy. This is why research on inflation
appeared very early in all countries of the world, where currency is introduced and circulates in the
economy.

When we talk about the 3 functions of money, inflation often has a direct influence on the
two functions, which are the value standard function and the value reserve function. When this
happens, it reduces the purchasing power of money, i.e. the value of the goods it allows to acquire,
and no longer creates the confidence of the whole population in the reserve of money as a
"patrimony" and causes acquisitions to be postponed into the future.

In this section, inflation considerations will be summarized in terms of time and
perspectives from different business schools. Inflation is not limited to countries with high GDP,
it also prevents many developing countries from covering government expenditure when they rely
too heavily on printing money.

3 Gi4o trinh kinh té Viét Nam (Vietnamese Economic Manual), pg.369
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At the end of the 20th century, in Pindak's studies, when countries had put in place models
of the centrally planned economy such as the USSR and Eastern Europe®, "Soviet Russia suffered
from inflation, or even for a few years from hyperinflation, almost continuously from 1917 to the
1947 monetary reform. Similarly, the Eastern European communist countries experienced similar
post-war inflation until around 1953-1954.

Economists very early on researched inflation. Most researchers agreed that "inflation is a
general and sustained increase in the general level of prices of goods and services across an
economy". However, the increase in the general price level is not due to inflation. If the price only
increases temporarily and in the short term, for example during the traditional New Year's Eve in
Vietnam, it will then fall. It is the result of temporary fluctuations in supply and demand on the
financial market.

The two economists Laidler and Parkin confirmed that "Inflation is a process of
continuously rising prices, or equivalently, of a continuously falling value of money", we can
understand that the purchasing power of money in a country is continuously reduced. Samuelson
also stated that "inflation represents an increase in the general price level”. The general price level
is defined as the average price of the "basket of goods and services™ in a country. Each country has
different types of goods and services depending on its standard of living and GDP. When the
general price increases, the components of the economy will have to pay more for the same type
of goods and services in this basket, which proves that the value of the currency or the purchasing
power of the currency in this country has decreased.

According to Keynes and the post-Keynesian authors, inflation is shown by the increase in
demand resulting from full employment and production factors. When the quantity of goods and
services demanded exceeds the quantity of goods offered, a price increase is necessary to restore
balance in a market economy (demand inflation). Inflation occurs when there is excess demand for
goods and services and supply remains inelastic. The excess of demand over supply results in
higher prices, national income rises but only in nominal terms and not in real terms.

Keynes does not believe that the economy is still at full employment, that is, it has not yet
reached its potential level. Therefore, before full employment is available, policies must be put in
place to increase demand, which is essential for the birth of full employment. Production factors
are also needed to promote production (aggregate supply) and create more jobs (aggregate
demand), in which case this does not cause inflation (there is no "inflationary gap™). On the
contrary, inflationary pressures would have emerged in the case of an excessive expansion in
relation to the supply of one or more elements of final demand (consumption or exports, for
example). However, Keynes has always argued that demand inflation is necessary for the economy,
because if it does not yet reach its level of full employment, it would be a "motivation™ for
economic development.

4 PINDAK Frantisek. L'inflation en U.R.S.S. et en Europe de I'Est, Revue d'études comparatives Est-Ouest, vol. 7,
1976, n°3. pp. 7-24.

® Laidler, D., & Parkin, M. (1975). Inflation: A Survey, The Economic Journal, 85(340), 741-809
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In addition, we can mention a price increase based on cost increases (cost inflation), in this
case to distinguish between real and monetary imbalances. In general, inflation may have come
from price increases due to autonomous cost increases, as higher production costs have been passed
on to consumers. This can only be achieved during a period of economic growth, when consumers
are willing to pay a higher price. We can take an example of cost-inflation analysis based on costs
paid in the form of wages (wage inflation): if wages represent a significant share of production and
service costs and wages increase faster than productivity, total production costs will increase. If
producers can pass on this increase in costs to consumers, the selling price will increase, workers
and communities will demand higher wages in advance to meet the increased cost of living,
resulting in the price/wage loop [Kaldor (1955-1956; 1966) & Kalecki (1935; 1938; 1942)].
Inspired by Kalecki's work, Charles and Marie provide the following definition of hyperinflation
in an open economy: "a very rapid rise in prices and a general tendency to convert units of the
national currency into foreign currency™®. We can also say that inflation is the consequence of the
struggle between workers and capitalists for the sharing of added value. Moreover, inflation may
have come from either higher raw material and imported energy costs due to higher exchange rates
or limited exploitation, or higher capital costs due to increases in interest rates.

Other authors, such as Hicks, Lange and Keynes, argue that forms of expectations also have
an impact on inflation’. Every year, all countries in the world experience a certain level of inflation.
If there is no change in the economy, this rate can be preserved. In the inertial inflation mechanism,
expectations and anticipations play a very important role. As expectations are always the basis for
the behaviour of inflation triggers in the economy. Inflation is prevented on the basis of experience
and the results of analysis, processing of information obtained from previous periods and the
government's economic policies. Since then, economic sectors will plan their activities in line with
expected inflation. In fact, they will raise the price to the level of expected inflation.

In fact, when we talk about the monetary sphere (monetary imbalances) in order to explain
inflation, we must start with the classical and neoclassical authors who founded the quantitative
theory of money, which showed that, under certain conditions, the general price level is strictly
proportional to the money supply. Inflation comes from excessive money creation. As the general
price level depends only on the quantity of currency in circulation. Faced with the rise in prices in
England at the beginning of the 19th century, the classics considered that English inflation had
"real” causes, but the Bullionists admitted that it was the excessive issuance of inconvertible
currency that caused the rise in commodity prices, the fall in the exchange rate and the increase in
the price of gold. The phenomenon of excess money creation has been demonstrated by the
devaluation of the national currency in an economy, compared to other instruments, such as gold
or currencies. In the market, households do not want to have savings or send money to banks, they
want to invest directly in commercial activities or withdraw all the money to buy gold and real
estate. As a result, the banking system is seriously lacking in liquidity, while the market is flooded
with money. Loan applications to banks are rejected for lack of security.

6 Charles, S. and Marie, J. (2016): “Hyperinflation in a small open economy with a fixed exchange rate: A post
Keynesian view”, Journal of Post-Keynesian Economics, 39(3), 1-26.

"FRISCH H. (1983), Theories of inflation, Cambridge (U.K), pg.20
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The money supply of each country has a major influence on production, employment and
prices in that country. The central bank can use its control of money supply to stimulate the
economy when economic growth is slower than expected, or restrict it when prices rise faster than
expected. When monetary policy is well managed, the economy's output can steadily increase with
stable prices. If there is a problem in the monetary system, the quantity of money can increase or
decrease very quickly, leading to inflation or recession.

In detail, in order to show more clearly the role of money supply, we can recall Fischer's
equation: M*V = P*T (1)

Where M is the money supply, V is the speed of money, P is the general price in the
economy, T is the real volume of transactions with the assumption T = Y. Assuming that the
economy is in full employment, there will be aggregate supply: AS =Y (2) and aggregate demand
AD is determined:

AD = (M*V) / P (3)

The balance of the goods and services market is achieved when AS = AD, so the Fischer
equation can be written as follows: M*V = P*Y (4)

When there is a percentage change, the above equation can be rewritten as follows:
LnM + InV = InP + InY (5)
AM + AV = AP + AY equivalent to AP = AM + AV - AY (6)

Assuming that V is constant, this variable depends on the development of the financial
system, which does not change immediately. Fischer adds to hypothesis V is a long-term constant.
Therefore, when the monetary speed is constant, all changes in the money supply will lead to a
change in nominal GDP. Since factors of production and production functions determine real GDP,
each change in nominal GDP is reflected in the change in the general price level. The above
argument shows that the evolution of the general price level is compatible with the evolution of the
money supply

Based on these analyses, Friedman's monetarists and the Chicago School developed the
new quantitative theory of money. They discussed the relationship between money supply
movements and price fluctuations. In addition, they stated that inflation is a monetary phenomenon
that creates excess demand for cash in real terms relative to the volume of money in circulation. In
other words, the money supply in the economy is a little "heavy" to keep up with the limited
quantity of goods and services. This theory was explained by the principle of a neutral currency.
This principle states that the increase in the money supply has absolutely no impact on the quantity
of goods and services and on the number of jobs.

Friedman argues that "inflation is always and everywhere a monetary phenomenon", whose
responsibility is based on state policy. This inflation can be avoided by controlling the monetary
stock. Traditional monetarism still considers the money supply as an exogenous variable. Thus,
Friedman argues that monetary authorities must anticipate and announce the growth rate of a
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monetary aggregate for a sustainable period. So far, most economists around the world have agreed
to define inflation according to the two fundamental points of Samuelson and Friedman®.
Therefore, the research in this chapter will follow Friedman's view of inflation, among other things.

Friedman argues that in order to curb inflation, it is necessary to curb the growth of the
quantity of money and, in order to avoid inflation, the velocity of money circulation must be
associated with real output growth. In 1972, Tobin drew inspiration from Friedman's inflation-
based approach, saying that the difference between real and potential output is also a cause of
inflation.

In summary, although they address the analysis of the source of inflation from different
angles and under different causes, economists all agree that inflation occurs when aggregate
demand for goods exceeds their aggregate supply in the economy.

It is an imbalance in supply-demand relationships. The main reason is that demand is
growing too fast while supply is not increasing (or is increasing slowly). Monetarists say that the
quantity of money is the root cause of demand inflation. Assuming that AS is constant, the economy
is always at the level of potential output, when money supply increases, it leads to an increase in
overall demand for goods and services while their supply cannot be increased, because the
economy is at a potential level of full employment. Therefore, it is natural that prices increase in
line with the growth of the money supply, which will lead to inflation.

It can be seen that the phenomenon of price increases based on excess demand occurs when
factors change the curve of aggregate demand to the right (or when there is an increase in demand
in the economy, often including the increase in the money supply). First, to support economic
growth, government often increases public spending, or the private sector increases the investment
needed to increase production because when household income increases, household consumption
increases. Second, if the share of exports increases, it is the cause of the economy's overall demand
growth. If the value of one of the explanatory variables in the equation below increases, the
economy's overall demand will also increase, assuming that the other factors are constant.

Y =C + 1+ G + (Exports - Imports)

When demand increases rapidly while supply is insufficient, the general level of prices in
the economy will increase. Second, the money supply and product exports will affect the country's
foreign exchange reserves. Since exports are a source of foreign currency, they increase foreign
exchange reserves. In some cases, countries can increase their money supply to buy more
currencies in order to increase their foreign exchange reserves (for example, currencies from FDI
projects are converted into national currencies). For the phenomenon of inflation resulting from a

8 "Friedman only accepts approaches to excess demand as a source of inflation. Thus, unlike Samuelson and Solow's
analysis, full employment and price stability are not contradictory policy objectives in Friedman's analysis. For him,
an arbitrage between inflation and unemployment only appears during surprise inflation" Cf. Johannes A.
Schwarzer, "Samuelson and Solow on the Phillips Curve and the "Menu of Choice": A Retrospective", Oeconomia, 3-
3| 2013, 359-388.
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rise in costs, it is often due to factors that increase production costs or cause the global supply curve
to shift to the left.

First of all, it is necessary to talk about the factors of production that are often inputs to
production processes such as the price of raw materials, fuel (electricity, gasoline), labour costs
and the cost of the loan are reflected in the interest rate. As interest rates rise, investment projects
will become more expensive and production expansion will be halted. When the value of one of
the factors changes, it will affect the overall supply of the economy. In the event that the increase
in imports is limited to compensate for the shortage of supply due to domestic production, the
general price level would increase on the domestic market.

Second, production instability also leads to a decline in supply; in agriculture, natural
disasters and epidemics can be the cause of productivity instability. In the manufacturing sector,
instability in input supplies, such as rising commodity prices or political instability in oil-exporting
countries, can also cause supply shocks®. Technological changes may also be a reason in this case,
for example, an uncertified technology that cannot be used to produce goods when it would be
more economical for the manufacturer. Monopolies are also a cause of reduced supply in the
economy, which refers to the concept of marginal profit (marginal revenue - marginal cost),
monopolies will only produce the quantity of goods that will bring them the highest profit, no
highest turnover, there will be a shortage of goods, while the economy has not reached the potential
production level.

In addition, the change in the structure of the economy will result in a difference in income
between sectors of the economy. This will result in a shift of labour from the low-income sector to
the high-income sector, specifically from the agricultural sector to the industrial sectors. This
creates shortages in some key agricultural products and high wages in other sectors will raise the
overall price level in the economy, a situation that is glaring in the Vietnamese economy.

Among the factors influencing inflation, it can be seen that the exchange rate plays an
important role, with exchange rate fluctuations affecting production inputs. For sectors that have
to import inputs, the exchange rate will pass through the input production channel and affect
production prices. In particular, for countries that have to import oil, the change in exchange rates
will cause the price of oil to change immediately, especially in market economies. The difference
between national interest rates and interest rates on the international financial market will change
the flow of short- and medium-term investments in this country. In the event of a sudden change
in foreign currency inflows into the financial market, abnormal fluctuations in the exchange rate of
that country will occur. When the exchange rate changes, the supply and demand for import and
export products on the domestic market are also changed, as the price of imported and exported
products depends on the exchange rate. In reality, each country needs a certain amount of foreign
exchange reserves, which allows the central bank to intervene in the foreign exchange market when
necessary and to meet the economy's import and export demand. When the increase or decrease in
foreign exchange reserves occurs, there will be an impact on the money supply and the exchange
rate. In the opposite direction, when the exchange rate changes, foreign exchange reserves and
money supply (as well as inflation) are also affected. To fight inflation, many banks have sold

® The typical example is that of increases in the price of petroleum products (1973-1974 & 1979-1981)
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foreign currency to collect national currency in order to reduce the amount of cash in circulation in
the economy.

3.2. Reflections on the exchange rate

International trade was born very early, sales and purchases were made in precious metals
(gold, silver). However, when the currency is introduced into the payment system, traders need an
exchange regime between currencies. In the trend towards an open economy since the mid-
twentieth century and in the direction of globalization in the twenty-first century, international
trade has grown strongly. To convert currencies between countries, it is necessary to have an
exchange rate system. To have an overview of the exchange rate in order to adapt it to the current
situation, when countries' financial markets are more closely linked, it is necessary to take into
account exchange rate concepts.

The exchange rate is an economic concept derived from the need to exchange goods and
services directly derived from currency and monetary relations between countries / regions.
Therefore, the exchange rate plays a very important role in international trade activities, through
this rate, we can compare the prices of goods and services of countries around the world.

According to Mishkin, "the price of one currency in term of another is called the exchange
rate”. The State Bank of Vietnam law, adopted on 16 June 2010, clearly states that “the exchange
rate of the dong is the price of a unit of a currency in a Vietnamese currency unit”. From the above
concepts, it is generally understood that the exchange rate is the conversion rate/rate of comparison
from one currency to another, between countries/regions of the world. Or, more simply, the
exchange rate is the parity of a currency that expresses the value of a defined currency against a
monetary standard. The exchange rate is fixed on the foreign exchange market where currency
supply and demand are compared.

Currently, there are two quotation systems, dual price quotation (bid and ask price) and
uncertain or certain quotation. For the first quotation system, the bid price is the price at which the
bank is willing to buy a currency, the ask price is the price at which the bank is willing to sell a
currency. For the second rating system, certain rating is referred to as certain rating when a unit in
domestic currency is quoted in foreign currencies, i.e. the domestic currency is fixed at one unit,
while a foreign currency acts as a valuation with the number of units following changes according
to developments in the foreign exchange market. For example, in the United Kingdom, the
exchange rate is quoted as follows, GBP 1 = USD 1.27. Moreover, when we talk about the uncertain
quotation, it indicates the equivalent in national currency of a unit in foreign currency. At that time,
the foreign currency will play the role of a unit, while the national currency of that country will be
the valuation price. In reality, this quotation is often used in most countries. For example, Vietnam
indicates the exchange rate as follows: USD 1 = 23,311 dong and EUR 1 = 26,286 dong®®.

In this chapter, in order to be able to discuss the analysis of the Vietnamese market, the
exchange rate will be analysed according to the quotation on the Vietnamese foreign exchange
market. The exchange rate VND/ USD = 23,311 means that 1 USD = 23,311 VND. If the exchange
rate increases, it means that the dong depreciates against the US dollar, while the exchange rate

10 The figures are taken from the daily statistics on the site: https://www.xe.com/currencyconverter/
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decreases, which means that the dong appreciates against the US dollar. To provide a basis for
determining the exchange rate between the two currencies, economists around the world often use
two main instruments, the purchasing power parity theory (PPP)[Cassel (1920)], representing the
goods and services market, and the interest rate parity theory[Keynes (1923)], representing the
money and financial market.

In order to understand the impact of the exchange rate, it is necessary to understand the
nature and objectives of macroeconomic policy from a macro perspective in order to stabilize
domestic prices and stabilize the financial market, while in the micro aspect maintaining the
international competitiveness of domestically produced goods. At the same time, exchange rate
stability will generate confidence among trading partners and the public that the value of the
national currency in the internal and external balance will remain stable.

Exchange rate policy always goes hand in hand with the monetary policy of each country,
it includes the activities of the authorities which, through the exchange rate mechanism and the
intervention tool system, make it possible to change the exchange rate parity. The government or
the BEV uses them to influence the national currency and intervene in the foreign exchange market
in order to have a positive impact on import and export activities in that country. The exchange
rate is a relatively important variable for the economy, it is the engine of growth, especially for
exporting countries. Therefore, in the trend towards globalization and free trade, countries are still
using the exchange rate as an effective tool to regulate import and export activities in that country.

An exchange rate policy must emphasize the importance of establishing a clear and reliable
anchor to stabilize domestic prices and financial markets. In addition, exchange rate policy must
also aim to maintain the international competitiveness of export products, so that it is also
associated with economic growth variables. From this point on, the exchange rate policy objective
can be generalized as follows:

- Examine the purchasing power of the national currency: if other factors are assumed to be
constant, as the exchange rate increases, imported products will be more expensive and the overall
price level of the economy will increase, which is one of the causes of inflation. This can be seen
from the formula below, if P is called the general price level of the economy, then P is calculated
as follows:

P=aP,+ (1 —a)eP*
In which:
a is the proportion of goods produced and consumed in the country
(1-0) is the proportion of imported goods
e is the exchange rate

Py is the price of goods produced in the country in local currency

P* is the price of imported goods
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Assuming that other factors are constant, when the central bank raises the price of the
national currency or devalues the national currency, the general level of economic prices will be
affected. When the inflation rate reduces the purchasing power of the national currency, if the
exchange rate remains constant, domestic goods will be more expensive than foreign goods,
leading imports to increase, creating an imbalance in the trade balance, followed by a shortage of
foreign exchange. In order to avoid this situation, it is imperative to change the exchange rate, in
this case adjust the national currency against foreign currencies.

- Promote economic growth by increasing exports: assuming that other conditions remain
unchanged, when the devaluation of the national currency will stimulate exports and limit imports.
This will directly increase national income, as we can see from this formula:

Y=C+I1+G+X-M)

Y: national income, I: investment, C: consumption, G: government expenditure, X: export and M:
import.

However, to achieve this, it is necessary to have preconditions in the economy, such as
export production capacity, import substitutes and export markets.

In addition, the tools that the Central Bank can use to regulate exchange rates are direct and indirect
tools that affect the foreign exchange market, such as:

- Foreign exchange market operations: The Central Bank trades foreign currencies on the
foreign exchange market in order to maintain the desired exchange rate. If you want the local
currency to fall, the central bank can sell it on the market. This means that the increase in money
supply and foreign exchange reserves will increase accordingly. On the contrary, when it wants to
increase the national currency, the BEV will sell currencies to buy the local currency. In order to
be able to intervene in the exchange rate on the foreign exchange market, the central bank must
have significant foreign exchange reserves, but the BEV's capacity to intervene is proportional to
its foreign exchange reserves. This intervention must follow the economic rules of the market, the
future direction of economic development, the money market and the prices of each country.

- Interest rate adjustment: when using the interest rate calculation tool, the BEV wants to
create an instant change in the exchange rate. When domestic interest rates change, the return on
domestic and foreign currency assets will change, which will affect international investment flows.
Of course, investors will themselves choose a currency with a higher interest rate. Second, the
demand for and supply of assets in domestic and foreign currencies will change, leading to a change
in the exchange rate. For example, assuming that other factors remain unchanged, when the central
bank raises interest rates, short-term capital flows in the international financial market will go to
the country, components that hold foreign currency in the country will also switch. If interest rates
are higher, the local currency will appreciate or exchange rates will fall. Conversely, when the
central bank reduces its interest rates, the exchange rate will increase. As interest rates are a very
sensitive tool and cannot change constantly, they will have a negative impact on the economy if
there are false expectations about exchange rate movements.

10
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- Amplitude of exchange rate fluctuations: In conjunction with the official exchange rate
announcement, the Central Bank may apply a fluctuation band for each period, thus allowing the
exchange rate on the interbank market as well as the exchange rate of transactions between banks
and customers fluctuating within this range. When the BEV applies a narrow margin, it shows that
the economy is under pressure on the supply and demand for foreign exchange and that it must
closely monitor the functioning of the foreign exchange market. The easing of the fluctuation range
occurs when the market stabilizes or the country's foreign exchange reserves are large enough.

- Devaluation measures of the national currency: a devaluation consists in reducing the
value of the national currency of the Central Bank in order to improve the current account balance.
Devaluation is also considered to be a sudden decline in the value of a currency relative to another
country's gold or currency. At present, there is no specific limit in the world between devaluation
and monetary devaluation adjustment. Unlike exchange rate adjustment, currency devaluation is a
strong and extreme measure, often used in special cases. The devaluation of the currency has the
direct effect of improving the trade balance deficit situation. However, the improvement in the
trade balance deficit depends on other factors. Devaluation will be detrimental to holders of
national currency and will benefit those who hold foreign currency. For countries with high
dollarization, the dollarization situation will worsen. Therefore, when taking the decision to
devalue the national currency, the Central Bank must take into full account relevant factors such
as the stability of the economy, import and export activities and the people’s beliefs in the national
currency, social and psychological development when there is a declaration of dumping.

- Measures to increase the price in local currency: when the central bank has an impact on
the official exchange rate to increase the value of the national currency in relation to the foreign
currency. A country must increase the value of the national currency when the trade balance
increases and is under pressure from deficit trading partners, thereby limiting the depreciation of
the foreign currency in their countries and slowing the high-growth economy (encouraging import
and export restrictions). Countries often do not want to raise the price of the national currency, if
they are not obliged to do so, due to external pressures.

- Use of a foreign exchange reserve fund: this is the last measure that the BEV must use to prevent
an imbalance in the supply and demand of foreign exchange on the market. Therefore, if a country's
foreign exchange reserves are relatively small, it is difficult to protect the value of the national
currency under pressure from market forces, usually speculators invest in large quantities. The use
of foreign exchange reserves to intervene under normal conditions is unnecessary and ineffective.
As a result, central banks today make very little use of this direct intervention. In general, the Asian
economy tends to maintain larger foreign exchange reserves than Latin American countries.

3.3. Studies of the relationship between inflation and the exchange rate

In theory, if the exchange rate can be kept stable, public confidence in the national currency
can be increased, particularly in countries with high levels of "dollarization" in the financial
system?L. In the relationship between inflation and the exchange rate, the question is which index
is the cause and which index is the result. In order to answer this question, it is necessary to identify
the factors driving inflation and the factors affecting the exchange rate. Some researchers, in their

11 For more detailed analyses, see Ponsot J-F. (2002 p.14-17)

11



»

studies, suggest that exchange rate stability is necessary to control inflation. However, the exchange
rate, in particular the situation of the Vietnamese economy, is one of the main factors influencing
the main inflation rate. For example, when monetary policy is weak, although it can stimulate
exports, it also contributes to cost inflation in Vietnam. Vietnamese production is now heavily
dependent on imported materials such as oil, cement, iron, steel, machinery, etc. When the value
of the dollar increases, there is an increase in the price of imported goods essential for dong
production, which will cause the increase in domestic production costs, leading to an increase in
the price of goods on the market.

The factors affecting both exchange rate and inflation variables are commodities, interest
rates and foreign exchange reserves. Commodities and interest rates will influence the production
prices of goods and services in the economy. As the price of these inputs increases, the overall
price of the entire economy will increase, leading to higher inflation. At the same time, it will also
lead to a fall in exports, as domestic products become more and more expensive, and price
competitiveness will decrease. If this happens, foreign currency earnings from product exports will
decrease, which will affect the supply of foreign currency on the foreign exchange market.

We can describe the above phenomenon through the diagram below
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The above diagram shows that when the exchange rate increases due to a specific cause, it
leads to an increase in the price of goods, imported materials also increase when they are converted
into national currency. As a result of this phenomenon, the general level of domestic product prices
will increase. At the same time, when the exchange rate increases, the price of export products
becomes cheaper and demand for export products increases. If producers prioritize exports over
domestic sales, this will lead to shortages of aggregate domestic demand and demand for
replacement of exported goods. This leads to a general increase in prices in the economy.
Conversely, when the inflation rate changes, business activities will be affected. Under the
transmission mechanism, these commercial activities will affect the money supply and demand for
money, and then they will affect the exchange rate.

Since the early 1960s, economists around the world have studied the relationship between
two inflation variables and the exchange rate. However, due to the different economic, political
and socio-cultural characteristics of each country, the evolution of inflation and exchange rates
varies from one country to another. Therefore, studies on inflation and exchange rates using
qualitative, quantitative or a combination of the two methods of macro variables in each economy
are always required for each country. Horska (2004) in her research synthesized the relationship
between inflation and the exchange rate as a synthesis of factors, as shown in the diagram below.

Exchange rates -
A
Cost of imported
products
)
Salary < Moneysupply | __ I Interestrates |—» Cost of
production
A 4

Inflation

13




.

MONETARY RESEARGH CENTER

Inflation will affect real wages and interest rates, while these two factors affect the overall
production price of the economy. In addition, interest rates also have an impact on the exchange
rate, as the difference in interest rates between countries will lead to a change in international
capital flows. This will lead to a change in the supply and demand of foreign currencies on the
foreign exchange market.

The relationship between inflation and the exchange rate can be considered a two-way
relationship. It is also an image of the relationship between macro variables in the economy.
Therefore, when selecting a tool to study the relationship between these two quantities, the thesis
should pay attention to the characteristics mentioned above.

The research of Kara, Nelson (2002) "The Exchange rate and Inflation in the UK"
formulated the following formula:

P, = spPP + sy P

Where: Pt is the consumer price index in quarter t, PP is the price index of goods produced
and consumed on the domestic market in quarter t; PM is the import price index in quarter t; sp =
(1 — syy) is the proportion of goods produced in the country in the CPI and sy is the proportion of
imports. From equation 1, it is possible to convert the percentage equivalent to the following
equation:

. = (1 — syl + sy
Where m,is the inflation rate in quarter t, T is the global inflation rate in quarter t

According to purchasing power parity theory or the single price rule, if all domestic
products can participate in trade, there will be a balance between the domestic price index and the
world price index via exchange rate adjustments, from which the equation of the third form is
expressed as follows:

Ty =1—synl + syn =1 —synM + As, + sy + As, = M + As,

Where As;is the change in the nominal exchange rate calculated per quarter t. It should be
noted that in equation 3, the author estimated that the import price index reflected the change in
the general world price index. If the domestic inflation rate is higher than the global rate, the
exchange rate will adjust so that equation 3 is still in need. The results of this study are similar to
those of Thygesen's (1977) study, suggesting that the exchange rate fluctuation is close to the
difference in inflation rates between European Union countries. However, this theory is based on
unrealistic assumptions that ignore the effects of transport costs and tariffs.

In addition to research on global inflation and exchange rates, Vietnamese economic

research organizations, universities and economists also conduct research on Vietnam's inflation
rate and exchange rates in each different period.
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Thi Tuan Nghia (2004) published the study "Hoan thién co ché diéu diéu hanh ty gia nham
nang cao hiéu qua chinh séch tién té té tai Viét Nam" (Completing the exchange rate management
mechanism to improve the effectiveness of monetary policy in Vietnam). This study focuses on the
analysis of monetary policy instruments such as open market operations, reserve requirement
ratios, interest rates and exchange rates. The author focuses on two analytical contents, which
constitute the operating mechanism of the exchange rate and monetary policy in Vietnam. In this
paper, the author draws on the experience of the United States, South Korea and China to cite the
application of monetary policy instruments in Vietnam.

In 2011, Viet Trung, Nguyen Thi Thuy Vinh conducted the study "The impact of oil prices,
real effective exchange rate and inflation on economic activity: Novel evidence for Viet Nam".
This study used macroeconomic data from 1995 to 2009 to include the VAR model to test the
relationship between oil prices, inflation and exchange rates in Vietnam during this period. The
study confirmed a long-term relationship between these macro variables.

It can be seen that, so far, many studies on inflation and the exchange rate with other
macroeconomic variables have been conducted around the world and in Vietnam at various times
using different research methods. However, due to the economic, political and socio-cultural
characteristics of each country, inflation and exchange rates also vary between countries.
Therefore, qualitative, quantitative or a combination of the two methods of macro variables in each
economy are always required for each country. In Vietnam, after 1986, the Vietnamese economy
was built in the direction of a market economy based on socialism. In particular, the State plays a
role in regulating the economy by taking decisions on economic, political and social development
orientations. At present, the State Bank still retains a role in exchange rate regulation, with fuel
prices remaining controlled by the government in order to stabilize the economy. This is a different
characteristic from other countries in the region and the world. From 2009 to 2015, the Vietnamese
economy became deeply integrated into the global economy.

3.4. Model and Discussion of the results
3.4.1. Model

To determine the interaction of macro factors: the inflation rate and the exchange rate, this
chapter will use the vector autoregressive (VAR) model to test the relationship between the two
factors. The vector autoregressive model allows to test the effect of independent variables on the
dependent variable, the VAR is actually the connection of two methods: autoregression (AR) to
the multivariate case and simultaneous equations (SE). The VAR is a good model for taking
advantage of RA: it is easy to estimate using the residual minimization method (OLS), but it takes
advantage of the ES to estimate several variables in the same system. At the same time, it eliminates
the disadvantages of social entities, which do not necessarily have to worry about the endogeneity
of economic variables. In other words, macroeconomic variables are often endogenous when they
interact with each other. This property causes the classical regression method to use a multiple
regression equation when it is biased in the estimation. These are the fundamental reasons why
VAR is popular in macroeconomic research.

The VAR model examines the relationship between different time series, which is a very
specific model of systems of autoregression equations. When we talk about the representation of
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the VAR in which we consider two variables y; and y,Each of these variables is a function of its
own lagged values and those of the others. Autoregressive models are used in the VAR in which

the delayed variable is the endogenous variable and the exogenous variables appear with several
lags.

The structural form of the VAR representation is written:

p p
Yie = a; + Z biiyie—i + Z C1iY2t—i — A1Yar + &1t
i=1 i=1

p p
Yor = ap + Z byiy1e—i + Z C2i¥V2t—i — daYV1e + €3t
i=1 i=1

Where y;; and y,, are considered stationary, innovations &,; and &,, are white noises of
constant variances o2, and o2, and not self-correlated. Indeed, it appears that it is not in reduced
form, y,, has an immediate effect on y,, and vice versa y,; has an immediate effect on y,,. We can
see that the vector process Y; = (y1tV2¢)’ can be written as an AR process (p). With :

s=le, Wa=l] asfr ol =L

Coj

In matrix form, this model becomes:
14
BYy = AO + ZAth_i + Et
i=1

Where Y, = (Yit, ., Yie) Vector of "k™ endogenous variables, where each variable
constitutes an equation or variable whose value is given by the system.

A, vectors of "k" constant system terms (k™ constant terms in case of k variables).
A; Square matrix of order "kxk" of the coefficients

In the standard form, the model is written:

p p
_ 0 1 2
Yie = a; + Z ayiyie-i + Z aiiYai—i + V1t
i=1 i=1

P p
_ 0 1 2
Yor = a3 + Z aziYit-i t+ Z a3 Yat-i + Uzt
i=1 i=1
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In this model, each equation has p offsets of each variable. With 2 variables, we have 22p
of correlation coefficient . If we have the geberalization of the VAR representation with k variables
and p offsets (noted VAR(p)), there will be k?p of coefficient. This means that, when the quantity
of k increases, we also have to increase the estimated coefficient quantity.

The condition for the existence of the VAR model is that the variables over time must be
stationary - that is, the mean, variance and covariance have both the same lag. Thus, the coefficients
of the VAR process can only be estimated from stationary series, either by difference, prior to the
estimation of the parameters in the case of a stochastic trend, or it is possible to add a trend
component to the VAR specification, in the case of a deterministic trend (BOUBONNAIS, 2015).
The VAR model has the advantage of capturing the variation in model parameters over time, and
thus allows us to better capture the dynamics of the system, which helps us to analyze the effects
of economic policy or macroeconomic forecasts (the socio-economic environment), through
random shock simulations (innovations) and the decomposition of error variance.

In fact, there are advantages to the VAR model. If the limitation of the ARIMA model is
that it only performs an analysis on one time series, the VAR model allows different time series to
be examined. This helps researchers to analyze many different series and take into account their
relationships. In addition, the VAR model also has the advantage that it is not necessary to
determine which variables are endogenous and which are exogenous (endogenous and exogenous
variables are necessarily known). We can also use the OLS method to estimate each of the
equations in the VAR process. By allowing endogenous interactions between system variables.

In addition, the VAR model also has disadvantages. When examining it, we must consider
the stationarity of time series in the model. When estimating the VAR model, it is imperative that
all series be stationary. Otherwise, as mentioned above, the difference must be realized to ensure
stationarity. In addition, there is also the difficulty in the appropriate time frame to choose. Suppose
that the VAR model envisages having three variables and that each variable will have five offsets
included in each equation. As indicated above, the number of coefficients to be estimated is 32 * 5
+ 3 =48. If the number of variables is increased and the number of delays included in each equation,
the number of coefficients to be estimated is quite large. In addition, the analysis carried out by the
VAR model assumes the constancy of the economic environment "all other things being equal”.
Indeed, the time series analyses that are carried out simultaneously in the VAR process do not give
us a reality of the economic situation, they can cause a bias in economic policy.

3.4.2. Model estimation process

When using the VAR model, this chapter aims to determine the strength of the impact of
inflation on the exchange rate by the coefficients of the VAR model. To achieve this objective, it
is necessary to test the VAR model in the following order: (i) checking the stationarity of time
series, (ii) determining the number of lags of variables in the model, (iii) checking causality to
detect a link between variables, (iv) analyzing the orthogonalization of "shocks", with the impulse
response function to measure the impact of a change in an innovation on the variables. We also
need to apply the variance decomposition to calculate for each of the innovations its contribution
to the variance of the error.
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First, we begin by checking the stationarity of time series. A common problem with
macroeconomic variables is that they often fluctuate over time, the condition to be included in the
VAR model is that the time series must be stationary, i.e. its expectation and variance - is
unmodified over time. Formally, the stochastic Y; is stationary if:

E(Y,) = pVtand Vmthe average is constant and independent of time

Var(Y;) < oo Vtthe variance is finite and time-independent

Cov(Y, Yezr) = E[(Y: — W) (Yeyx — W] = yx Vtcovariance is independent of time
Therefore, this chapter should first use the augmented Dickey and Fuller tests to check the

stationarity of all time series included in the model*2. Formally, under the alternative hypothesis
|@,| < 1 the ADF tests are based on OLS' estimation of the following models:

Ayy = ag + Byr-1 + 2&1 DiAye—i + & )
Ay, = ag + ot + Bye—1 + Zip=1 DiAye_; + & 2)
Where: Ay; =yt — yi-1
p is the number of delays (offsets)™

The difference between the model (2) and the model (1) is that there is a trend variable at
time t. The trend variable is a variable with values from 1 to n, where 1 represents the first
observation in the series and n represents the last observation. White noise is a term that indicates
a random error derived from the classical assumption that it has an average value of 0, the variance
is constant and autocorrelation does not exist.

Second, we need to determine the number of delays, in which case, the Aikaike and
Schwarz criteria can be used to determine the order p of the model. The selection of the order is
carried out by estimating all VAR models with an order ranging from 0 to h (h being the maximum
delay allowed by economic theory). The AIC(p) and SC(p) functions are calculated:

k?p
n

SCR,\ 2
AIC(p) =ln( n”)+

12 Unit root tests (Dickey-Fuller tests (1979)) make it possible to highlight the stationary or non-stationary nature of a
chronicle by determining a deterministic or stochastic trend. In its models, the process &, is, by hypothesis, a white
noise. The increased Dickey and Fuller tests help us in the case, a priori, where the error is uncorrelated

13 The value of p can be determined according to Akaike or Schwarz criteria, or, starting from a sufficiently large value
of p, a model with p-1 delays, then p-2 delays, is estimated until the coefficient of the P*™ delay is significant
(BOURBONNAIS, 2015)
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SCR k?pIn(n

SC(p)=ln( ")+ pIn(n)
n n

With SCR,, Sums of the Residue Squares for the p-delay model

K: number of system variables

n: number of observations available (Each delay results in the loss of one
observation

Ln : logarithm naperian
The delay p which minimizes the AIC or SC criteria is retained.

Third, the Granger test is used to highlight the causal relationship between economic
variables at the theoretical level, i.e. which variables are the causes and which variables are
affected. Thanks to the Grange test in the VAR model, the direction of causality between inflation
and the exchange rate will be clearer in order to give us food for thought for thought for a better
understanding of economic phenomena.

Finally, it can be seen that the VAR model results in an assessment of the interaction
between the variables included in the model. But if we focus on the result of the VAR model
estimation without analyzing the "impulse response function”, the link between system variables
will not be visible, as shock analysis is an effective tool in analyzing the contemporary relationship
between residues, the relationship of errors (to understand the direction of causality), and the
impact of a shock on variables. From this, we can see the experiences and analyse the effectiveness
of economic policy. In the VAR model, a shock on a variable in the equation not only affects that
variable, but also spreads to other endogenous variables through the dynamic structure of the VAR
(for example, a variation at a given time of &, has an immediate impact on y,, then ony,., ). The
impulse response function will describe the effect of a shock on both current and future endogenous
variables.

After the impulse response function, it is necessary to analyze the decomposition of the
variance, by choosing the decomposition order, we can calculate for each of the innovations its
contribution to the variance of the error.

3.4.3. Variables and database

After joining the WTO, the Vietnamese economy becomes more sensitive and vulnerable
to the impact of external shocks, in particular, the prices of goods on the domestic market are easily
affected by the price shock of imported products (e.g. gasoline and oil prices, prices of raw
materials for production, etc.). The impacts of the financial crisis externally or internally will
devalue the value of the dong and have a significant effect on the fluctuation of the price of
imported products, for domestic production and commercial activities. In addition, changes in the
quantity of the national currency have a direct impact on foreign exchange reserves (see Chapter
2). In addition, the control and management of foreign exchange reserves influences foreign
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exchange policy, which shows that the exchange rate relationship is becoming increasingly
important for monetary policy (the first goal is to stabilize the price as well as the inflation rate).

The logical relationship between two inflation and exchange rate variables:

- The change in the exchange rate will result in a change in the price of inputs to the
production process, such as gasoline prices and building materials. It causes foreign currency debts
of the government and companies on the international financial market to be changed, even leading
to a change in the interest rates on these debts. Everything increases the general price level of the
economy.

- When domestic inflation is higher than the inflation of other countries and exchange rates
between the two currencies do not change, foreign purchasing power is higher than domestic
purchasing power. However, according to purchasing power parity theory, the exchange rate will
not remain, but will adjust to maintain purchasing power parity.

In this empirical part, this chapter will use two times series of two variables:

- The exchange rate (e) in Vietnam, between the dong and the dollar, because at present,
Vietnam's international trade activities with the world's main trading partners use the
US dollar as the main currency.

- The inflation rate (m) is calculated according to the CPI

In a market economy, prices are used as a reference to measure economic values and
business direction. Economists studying inflation often use indicators to measure the general level
of price. In fact, this level is calculated using construction price indicators, which are the average
values of consumer or producer prices. The price index is a measure of the general price, which is
the weighted average of the prices of many goods and services. When developing this index,
planners take into account each type of individual price according to the importance and economic
significance of each product, itself associated with a weighting factor for each product in the basket
of products. The three most important price indices are the consumer price index, the GDP deflator
and the producer price index. Inflation is measured by the Consumer Price Index (CPI), which is
considered to be the most widely used measure of inflation. The CPlI measures the cost of
purchasing a basket of standard goods at different times. This basket of goods includes food,
clothing, shelter, fuel, transportation, medical services, school fees, and other goods and services
purchased for daily living. Of course, a product will be added according to its importance in the
economy. The CPI is calculated according to the following formula:

YieaPLQ?
kK PYQ°
l

i=1"%1

IPC = X 100%
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With :

¢

k the number of items in the basket of goods
Pt is the price of product i of year t
P2, QY is the price and quantity of product i in the base year

The inflation rate calculated by the change in the CPI is calculated according to the
following formula:

_IPC,— IPC,_,

- x 1009
T IPC,_; %

Since 1994, Vietnam has adopted the calculation of the International Standard CPI. When
legalizing the publication and calculating the monthly CPI, it was easier for economic actors to
access the index.

The database in this research was created from the IMF's quarterly data collection
(International Financial Statistics) in the period January 1996 - December 2015.

Table 3.1. Descriptive statistics of variables

T e
Mean 0.015941 0.008807
Median 0.011595 0.002316
Maximum 0.089687 0.089425
Minimum -0.015351 -0.009603
Std. Dev. 1.425053 0.017129
Skewness 1.425053 2.706458
Kurtosis 5.913641 10.52972
Jarque-Bera 54.68251 279.4879
Probability 0.000000 0.000000
Sum 1.259300 0.686954
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Sum Sq. Dev. 0.031416 0.022591

Observations 79 80

Source: Personal analysis by Eviews 8.0

Statistics include centralized measurement values (Mean, Median), normality of a statistical
distribution (Skewness - Kurtosis, Jarque-Bera). From the descriptive statistics of the variables, it
can be seen that the distribution values of the variables are relatively uniform in terms of values,
which makes the test results more meaningful.

Table 3.2. Correlation matrix

T e
T 1,000000 0,235309
e 0,235309 1,000000

Source: Personal analyses by Eviews 8.0

In Table 3.2, the matrix of correlations between the variables, we can see that inflation and
the exchange rate are quite strongly correlated with each other.

3.4.4. Empirical results of the evaluation of the relationship between inflation and the
exchange rate with the VAR model

We see that the relationship between the exchange rate and inflation is a bilateral one. In
other words, the error of the inflation variable has the effect of changing the exchange rate and, in
the opposite direction, the error of the exchange rate has an impact on inflation.

Inflation < » Exchange rates

Time series analyses and structural models concern the simultaneity of relationships and
are used to determine the long-term relationship between the variables that should be used in the
Vietnamese inflation model. If the variables used in the model are related to each other in
accordance with economic theories, they will not deviate from this relationship in the long term.
The long-term relationship between inflation and exchange rates that this chapter considers here is
the relationship based on purchasing power parity theory.
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In this chapter, the VAR model was constructed by the following two equations:

p p
Ty = aq + z byime_; + z Cii€t—i T &1t
i=1 i=1

p p
e = a; + Z byiec—; + Z CoiTle—i + &zt
i=1 i=1

With m, the inflation rate in period t and it is calculated by the CPI

.

e, the exchange rate in period t (dong /dollar)

3.4.4.4.1 Checking the stationarity of time series

First, for the construction of the VAR model, one of the conditions is that the residues are
alternated, the variance error is constant and the errors have no autocorrelation®*. Then, the other
condition for estimating the VAR model is to check the stationarity of the time series used in the
model. For this purpose, the study was based on the Dickey and Fuller Augmented test.
Correlograms are performed with Eviews, providing the results of the simple (AC column) and
partial (PAC column) autocorrelation functions, in order to verify the stability of the Dickey and
Fuller Augmented test'®

Assuming with the models:
Ty = Per1+ &
er = P11+ &
We can give the hypothesis:
HO : B = 1 : the process is non-stationary
H1: B # 1 :the process is stationary
It is estimated that t = [/SE() according to the unit root test criteria
If you |t| > |t,|HO is rejected and H1 is accepted, the process is stationary

The table below shows the results of the Dickey and Fuller Augmented test for all data
series with a difference of 0.

1 The attached graphs show that the autocorrelation is negative as the residues are alternated.

15 See Annex 3
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Table 3.3. Dickey and Fuller test results Augmented to difference 0

Series t-Statistic Critical value*
" -4.633808 -2.899115
e; -1.618720 -2.899115

Source: Personal analyses by Eviews 8.0

From Table 3.3 to difference 0, the absolute value of the Dickey and Fuller test result
Increased by the CPI inflation data series (
) IS above the critical value at the 5% threshold, indicating that the time series of inflation is
stationary at the difference 0.

The exchange rate data series (e.In order for the VAR model to be used, the exchange rate
data set must test at the first difference, the result of the Dickey and Fuller Increased test for this
series at the first difference is presented in the table below.

Table 3.4. Dickey and Fuller test results Augmented to difference 1

Series t-Statistic Critical value*

e -8.915661 -2.899115

Source: Personal analyses by Eviews 8.0

The exchange rate data series is stationary, the first condition for applying the VAR model
is met. Then, we will determine the optimal number of delays for the VAR model using Aikaike
criteria.

3.4.4.4.2 Determination of the number of delays

We can determine the optimal number of delays in the VAR model using Aikaike's
criteria AIC(p)]. The delay p which minimizes the AIC criteria is retained. The results are
presented in the table below.

24



MONETARY RESEARGH CENTER

Table 3.5. Number of delays

.

Lag LogL LR MER AIC sC HQ

0 209.4944 NA 9.92¢-06 -5.844912 -5.781174 -5.819565
1 385.8103  337.7319  7.74e-08  -10.69888 -10.50767* -10.62284*
2 390.1937  8.149382  7.66e-08 -10.70968 -10.39099  -10.58295
3 393.6809  6.286896  7.78¢-08  -10.69524 -10.24907 -10.51781
4 396.8341 5506960  7.97e-08 -10.67138 -10.09775 -10.44327
5 402.6442  9.819937  7.60e-08  -10.72237 -10.02126  -10.44356
6 408.8657  10.16471* 7.16e-08% -10.78495* -9.956363  -10.45545
7 410.1543  2.032728  7.76e-08  -10.70857 -9.752511 -10.32838
8 414.0691 5954793  7.83e-08  -10.70617 -9.622634 -10.27528

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5%
level)

FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Source: Personal analyses by Eviews 8.0

The delay p that minimizes the AIC criteria is 6, so we choose the optimal delay of the
model is 6. The VAR model used for the study is:

6 6
Ty = a1 + Z byime—; + Z Cii€t—i T &1t
i=1 i=1

6 6
e = a, + Z byiec; + Z C2iTl—i T &zt
i=1 i=1

3.4.4.3. Determination of causality

In economic theory (as well as in the results of other empirical work) the relationship
between inflation and the exchange rate is a long-term bilateral relationship. In order to determine
the direction of causality between the two variables of the model, namely which variables are the
causes and which variables are affected, we will perform the Granger test.
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Table 3.6. Granger test results

Pairwise Granger Causality Tests
Date: 01/20/19 Time: 01:54
Sample: 1996Q1 2015Q4

Lags: 6

Null Hypothesis: Obs F-Statistic ~ Prob.
DE does not Granger Cause INF 73 2.24364  0.0410
INF does not not Granger Cause DE 1.31429  0.2648

Source: Personal analyses by Eviews 8.0

The first hypothesis has the p — value = 0.0410 < 5% < 5% we therefore reject HO with a
level of significance of 5%, in other words, there is therefore a causality in the Granger sense of
the exchange rate (e) to the inflation rate (). For the second hypothesis, p — value = 0.2648 >
5%.50 there is no reason to reject HO at the 5% significance level.

3.4.4.3. Result of the VAR model

With the coefficient of R2 = 99.06%°, the model is very suitable, which shows the ability
to explain the model's inflation variable and the relationship between the two variables. From this
result, the VAR model will have been presented as an equation. To analyze the relationship between
inflation and exchange rates, the VAR model estimate shows that the following equation is
significant:

INF = 0,274581 X INF(—1) + 0,174814 x DTG(—2) + 0,167736

In this equation, inflation and exchange rates can be seen in the same direction from the
second half of the year and also in the long run. This shows that these two variables change in the
same direction and are influenced by previous cycles.

If this is the case, the importance of the VAR model for research has not been fully
understood and the conclusions regarding the relationship between the variables are weak. At the
same time, it is impossible to know to what extent the impacts of the variables are positive or
negative. In order to understand the interactions between the variables, it is necessary to estimate
the impulse response function and the variance decomposition for the VAR model, these two tools
will show more clearly the relationship between the variables.

3.4.4.4. Shock" analysis

16 See Annex 4

26



-

The impulse response function will show the reciprocal fluctuations of the variables when
there is a variation of an innovation on the variables. In the diagram?®’, we can see not only the
contemporary relationship but also the sense of causality of the two variables. A change in the
exchange rate (e;) has an impact on inflation () and vice versa. Thus, an exchange rate shock (e;)
has a contemporary impact on inflation. We can see that inflation and the exchange rate fluctuate
in the same direction, and that the transition from one macroeconomic variable to another is about
5 semesters behind. In this study, the confidence level of the estimates was 95%.

The analysis of the "shock™ that gives impacts of the exchange rate on inflation showed
reasonable results in the case of Vietnam. Current production in Vietnam is heavily dependent on
imported materials such as oil and cement, iron and steel, machine tools, etc. In the event of a
"shock™ to the exchange rate regime or a change in foreign exchange reserves, the exchange rate
has a strong influence on inflation (the price rises continuously and for a long time, leading to
inflation) and this phenomenon will continue until the following year. The fluctuation in inflation
is in line with the exchange rate fluctuations in the following six months. The graph'® shows us a
fluctuation in inflation and the exchange rate in the same direction between January 1996 and
December 2015 in Vietnam.

Although the impulse response function provides general statements on the degree of
transmission of exchange rates to inflation, it does not represent the share of the contribution of
each of the exchange rate innovations to the variance of the inflation error.

3.4.4.4. Variance decomposition

To assess the importance of exchange rate innovations for inflation, we need to implement
the error variance analysis method. On the basis of the results of the variance decomposition in
Table 3.7, we can see the relatively large impact of the exchange rate on inflation over the period
1996-2015. Even in the first three semesters, the exchange rate explained a variation in average
inflation of about 10%. From one year onwards, the exchange rate explains more than the volatility
of inflation. Over the long term, the exchange rate accounts for nearly 29% of inflation fluctuations.
In addition to the exchange rate factor, "shocks™ to the inflation rate in the past also have a
significant impact on inflation at the present time, which can be considered as an expectation of
market inflation. However, as this anticipation decreases over time, when there are innovations in
inflation, starting in the second half of the year, the influence of the previous period at the moment
is still about 92% on inflation.

17 See Annex 5

18 See Annex 5
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Table 3.7. Results of the decomposition of the inflation variance

Period of
time H.E. DE INF
1 0.016417 4,172421 95.82758
2 0.021826 7.180517 92.81948
3 0.026025 10.13587 89.86413
4 0.029453 13.02808 86.97192
5 0.032378 15.84412 84.15588
6 0.034948 18.58863 81.41137
7 0.037254 21.26565 78.73435
8 0.039361 23.87646 76.12354
9 0.041314 26.41974 73.58026
10 0.043146 28.89259 71.10741

Source: Personal analyses by Eviews 8.0

It should be noted that, since the number of model delays is equal to 6, this means that
changes in model variables will affect the next 6 periods (model data are calculated in semester).
It is also a basic feature of macroeconomic policies, which will have impacts after a certain lag.
Therefore, the monetary policy that is currently being implemented must be effective over time to
promote economic efficiency.

The vector autoregressive model can show that the exchange rate has had a significant
impact on the inflation rate in recent times. This corresponds to the reality in Vietnam, when the
BEV decided to devalue the dong in 2010 and 2011, the inflation rate in 2011 increased to 18.13%
from 11.8% in 2010.

Therefore, if the exchange rate is kept stable, there will be no unusual inflation rate
"shocks". The results of this study suggest that it is possible to focus on stabilizing the inflation
rate in order to maintain exchange rate stability or to adjust it according to market fluctuations.

3.4.5. Recommendations for monetary policy

For an export-oriented economy, while inputs for production activities in the economy must
be imported up to 70%, monetary policy management is the main focus. The exchange rate book
is flexible enough to help "stabilize prices™ in order to create a climate of trust with the public.

After analyzing and verifying the vector autoregressive model, we see the real impact of
the exchange rate on relatively high inflation in the past. This is the basis for monetary policy
adjustment (exchange rate policy and tools help to stabilize prices). The exchange rate is one of the
transmission channels for monetary policy, turning the tools into a reference for monetary policy.
The most important is in particular the objective of price stability. The devaluation of the national
currency can increase inflation.
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3.4.5.1. Adjustments to the exchange rate regime in line with macroeconomic conditions

International economic integration requires economic policies and exchange rate policy in
particular to adapt flexibly to the often changing international environment, thus minimizing losses
due to negative shocks that result in domestic impacts on the national economy.

The flexible exchange rate helps to limit the increase in money supply and the factors that
have caused inflation in the past (2010-2011)

When Vietnam joined the WTO, the amount of foreign investment in Vietnam increased
significantly. In principle, when there is more foreign capital inflows into Vietnam, the value of
the dong will increase to create a balance. However, the BEV has increased the quantity of the
dong in order to buy back this amount in foreign currency to maintain the exchange rate (against
the US dollar) which is below equilibrium. This improves the competitiveness of export prices.

Keeping the value of the dong low is a form of export subsidy, but the disadvantage of this
policy is that it is necessary to increase the amount of dong to buy a large amount of currency. This
is a huge increase and a significant inflation factor in recent years. If the exchange rate is flexible,
when the exchange rate regime is appropriate, the State will decide to buy US dollars and will
benefit from the reduction in the amount of the dong to buy dollars to be added to the foreign
exchange reserves.

The flexible exchange rate helps the dong to follow the market's reaction when the dollar
devalues globally.

For the flexible exchange rate in terms of dong, even if it can increase exports, contributes
at the same time to inflation in Vietnam. In reality, Vietnamese production now depends heavily
on imported materials, when there is a depreciation of the US dollar in the world, in other words,
the increase in the price of imported goods essential for dong production, this will be the main
reason for the increase in domestic production costs, leading to an increase in commodity prices.
The devaluation of the dong against foreign currencies increases the cost of imported goods,
leading to a large trade deficit. If the exchange rate is more flexible and therefore the dong stronger,
it will reflect the trend of the market economy.

3.4.5.2. Small reduction in the value of the dong

In order to contribute to improving the international competitiveness of Vietnamese
products and maintaining macroeconomic stability, under current conditions, the depreciation of
the Vietnamese dong is necessary to simultaneously improve the internal and external balance of
the Vietnamese economy, by effectively exploiting the benefits and minimizing the risks associated
with international economic integration. However, in the current context, there should not be a
significant devaluation of the national currency for the following reasons:

Although the devaluation of the national currency makes domestic goods more attractive
than foreign products, this means that the economy must become more competitive and encourage
export and import restrictions, but this impact is quite limited under current conditions. The main
reason is that most exports are crude products (crude oil, seafood, rice, coffee, etc.). Production of
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these products is highly dependent on natural conditions (resource reserves, land, weather
conditions, etc.), global supply will decrease if prices increase, especially in the short term. While
products of the processing industry are often considered to be more sensitive to relative price
fluctuations, some products with good turnover, such as clothing and footwear, are highly
dependent on imported raw material resources, so the devaluation of the dong has fewer
advantages.

The majority of imports are machinery, equipment, raw materials and spare parts that
domestic production cannot satisfy and are therefore less sensitive to exchange rate fluctuations.

The fact that inflation is often accompanied by a policy of devaluation due to the rise in the
prices of imported machinery, equipment, raw materials, fuels, materials and other intermediate
products, the improvement in the international competitiveness of Vietnamese products will be
partially limited by the effect of the devaluation.

Psychologically, the devaluation of the dong will negatively affect citizens' confidence in
Vietnam's currency and monetary policy. An unstable policy makes it difficult for domestic
investors to provide capital to start businesses instead of speculating on real estate, holding gold or
US dollars. On the other hand, at present, in Vietnam's real situation, individuals are allowed to
hold foreign currency or can deposit money directly in foreign currency. If the exchange rate is too
high, psychological pressure will result. Households have significantly modified their savings
structure to be interested in strong foreign currencies, which has led to an artificial increase in
demand for foreign currencies and a depreciation of the national currency greater than that targeted
by the monetary authorities. Public confidence in the national currency will therefore be
compromised, as its means of payment and the preservation of its value may be eroded and the
achievement of macroeconomic stability threatened.

Finally, currency devaluation will lead to economic losses for business operations related
to foreign currency borrowing, which means that the foreign currency debts of the national
currency will automatically increase. Government and companies that have borrowed in foreign
currencies will have to spend a large portion of their income to repay their foreign currency debts,
making their financial situation more stressful.

The above analysis shows that Vietnam should not devalue the national currency
significantly. However, it can currently slightly reduce the value of the dong to strengthen the
international competitiveness of its products, which is low both on the international and domestic
markets.

3.4.5.2. Improving monetary policy

Flexible management and coordinated coordination of monetary policy tools, combined
with macroeconomic objectives, have an impact on monetary policy instruments, the interest rate
and credit structure. In addition, the BEV strictly controls changes in money supply and monetary
regime through monetary policy instruments such as:
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Indirect tools (open-market operations, discount, currency swaps) will be the main tools
of operational monetary policy. Their purpose is to improve the efficiency of the use of
open market operations to regulate the available capital of credit institutions. Interest
rates on open market transactions must be correlated with other interest rates regulated
by the BEV.

Interest rate tool: it is established in accordance with international regulations. When
using interest rate tools, market factors require particular attention. The BEV must
monitor and analyse the evolution of interest rates on national and international
financial markets, thus actively adjusting the base interest rate to broadcasting signals
according to market interest rates. The BEV may use the refinancing rate and the
rediscount interest rate as the key rate. The refinancing interest rate was gradually
increased to reach the ceiling, while the discount rate was kept at a low level in order to
create a short-term capital supply channel for commercial banks. The interest rate policy
must create favourable conditions for credit institutions to raise capital and encourage
the development of investment in production.
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