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Executive Summary

The dissertation aims to study the links betweenetary policy, equity prices and real
economy in Vietham. We propose two research questit) Does monetary policy in
Vietnam drive financial market performance and otheal variables? and 2) Does
Vietnamese central bankers take financial markaetlitimns into account in the process of

policy decision making? And if yes, to what extend?

This unpreceded study is timely and important f@o treasons. First, the monetary
transmission mechanism in Vietnam, especially thgetaprice channel and the wealth
effect, has rarely been evaluated quantitativelyguantitative study of the significance,
timing and effect of policy instrument will benefihe Viethamese policy makers in
formulating and implementing monetary policy. Setonecent turbulence in financial
sector requires the government to confront witharicial market's fluctuations and to

regain domestic and foreign investors’ confideroeugh means of monetary policy.

This dissertation starts with a brief ovewief monetary policy system in Vietnam
(Chapter 1). In Chapter 2, using a Vector AutoRegjans (VARS) approach, we study
how stock returns data responds to monetary palimcks. The study presents evidence
that orthogonal shocks in money supply exert aifsogmt effect on stock returns (at a 10%
significance level). We also categorize firms ifdaar quartiles and nine industries and find
that monetary shocks exert strongest impacts ol §imas and the impacts lessen as firm
size grows. Financial firms are found to resporgteiaand stronger to changes in policy

than their counter parts in other industries suefTechnology, Materials and Consumer



Goods. In chapter 4, we introduce a New Keynesigmaic Stochastic General
Equilibrium (DSGE) model by Nistico (2012) and Istiock returns, as proxy for the
Vietnam financial market, enter the aggregate coqdion and output. We estimate the
model with Vietham quarterly data from 2001Q2 td 2Q4 with Bayesian techniques in
DYNARE and find a weak linkage between asset paité household consumption pattern.
Furthermore, we find a significant and negativectiea of financial performance to an
unexpected monetary policy tightening. There i® asidence that the State Bank of
Vietnam is adjusting short term interest rate spanse to volatility in the stock market. It
is important to remain cautious while dealing wiitle Vietham case due to high volatility

and uncertainty associating with its financial nedrk

Vi
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Chapter 1 : INTRODUCTION

Objectives

In the literature of monetary economics, monetanjicy influences the macro
economy through real variables such as output, @mpent and inflation. Monetary policy,

similarly, affects financial markets but in a maremediate and direct manner.

Financial economists therefore may want to resptinégtock market volatility
before other source of macroeconomic instabilityey have long been including financial
market and asset prices as parts of monetary polrgmission mechanism, along with
traditional channels such as “the interest ratencbHl, “the exchange rate channel” and
“the credit channel” (Mishkin, 1996). Economic ting@oints out that monetary policy can
impact stock prices in many ways. Monetary tightgrnslowdown economic activities and
have an impact on companies’ future earnings. Ttesymed increase in interest rate
affects the discounted stream of future dividendd #us expected stock return. Higher
interest rate also discourages households fromsimge in equities, and thus decreases
shares demand and prices. Economic theory indi¢htgscontractionary (expansionary)

monetary policy is associated with lower (higheock returns.

It is important for policy maker to understand agqaantify the links between
monetary policy changes and financial market paréorce. This dissertation contributes to
the discussion by studying the monetary policy dmaission mechanism in Vietnam. In

particular, we explore whether monetary policy ¢ave an impact on equity prices and



real variables and whether monetary policy reaotchanges in the stock market, in

inflation or in output growth.

Vietnam is an interesting and worthwhile case tagtfor two reasons. First, it is
an emerging economy in which financial market svwgng fast and inflation is persistently
high. Inflation in Vietham from 1991 to 2010 aveeddl3.7% and more recently, averaged
11.5% from 2005 to 2010. Financial market expemenbigh growth in 2006-2007 but
tumbled quickly and lost two thirds of its valued007-2009. The State Bank of Vietnam
Is now asked to response to this situation thratgyset of policy instruments to stabilize
macro economy as well as financial market. Secthedrole of stock market is expanding
in Vietham. By the end of 2008, Ho Chi Minh Seaest Trading Center and Hanoi
Securities Trading Center had a combined markettategation of approximately 9.59
billion US dollars, or 10.5% of GDP of Vietnamiricreased quickly to 17.6% in 2010 and
21.1 in 2012 (World Bank). There were more than 80fthpanies listed on the Ho Chi
Minh Stock Exchange as of 2012 and 730,000 tradingounts with 102 securities
companies. Given the growing share of the finangiatket in GDP, policy makers may
wish to moderate its development and to comprelteadnechanism by which monetary

policy is transmitted into the financial market.

Main Findings

Using the macroeconomic data collected from therhdtional Monetary Fund’s

International Financial Statistics and the Bloongb@atabase, we analyze the link between



monetary policy and equity returns in Vietnam w#hVector AutoRegressions (VARS)

approach in chapter 3 and a DSGE framework in enajpt

In Chapter 3, we assess the impact of monetargkshon Vietnamese financial
market with the use of Vector AutoRegressions (VARing the period of July 2001 —
Dec 2011. A Cholesky decomposition of the variaogeariance matrix of the residuals is
performed in VARs in which stock returns is ordeidedt in the ordering, after slow
moving variables, i.e. GDP, inflation, and the ntamg policy instrument. The ordering of
the variables implies that GDP affects all othedagenous variables in the model
contemporaneously, inflation does not impact GDRt@mporaneously but does impact the
monetary policy instrument and stock returns. Thécp instrument affects only stock
return contemporaneously. Stock return does nog¢ laagontemporaneous impact on other
variables but is affected contemporaneously byo#fler variables in the model. The
impulse response suggests that the key driverbeoktock market are shocks generated
from within the financial sector and money supphe also find out that monetary shocks
exert strongest impacts on small firms and the ctgpkessen as firm size grows. Financial
firms are found to respond faster and strongehtmges in policy than their counter parts

in other industries such as Technology, Materiats @onsumer Goods.

In Chapter 4, we estimate Nistico (2012)'s DSGEdeiowith Vietnam data
following the estimation strategy proposed by Casievo (2013). To our knowledge, this
is the first contribution to estimating a structuB2PSGE model with financial market

condition, i.e. stock returns, for the Vietham emmry. We fit the model to Vietnam data



from 2001Q2 to 2011Q4 with Bayesian techniques YINBRE. As an empirical proxy for
Vietnam financial market condition, we employ staeturns which is the most readily
available data in Vietham that intuitively connedisancial market with household’s
wealth and consumption decision. The empirical Itegpoint out that monetary policy
shocks drive fluctuations in the financial markst,do non-fundamental shocks, preference
shocks and inflation shocks. We also find that ntenyetightening is effective in curbing
inflation and moderate financial market and ouggnatwth. Our results reveal that the asset
price channel, via stock returns and wealth effesctyeak in Vietham. Positive shocks to
the financial market do not significantly improvggaegate consumption or output gap.
This means that the possibilities of influencingudéehold behavior in Vietnam via
monetary policy are limited, probably due to 1) higsk associating with a volatile

financial market and 2) limited financial holdings.

Organization of the dissertation

Chapter 2 gives a background on Monetary Policyiginam and the development
of the stock market. Chapter 3, entitled “VAR as&yof monetary policy and stock market
returns in Vietnam”, investigates the linkage usthgAR approach. Chapter 4, entitled “A
Bayesian estimation of a DSGE model with stockrretdor Vietham” analyzes the linkage

in a microfounded DSGE framework. Chapter 5 conetud



Chapter 2 : MONETARY POLICY IN VIETNAM

In the late 1980s, following Doi moi policy, Vietmashifted from a centralized
economy controlled by the government to a more aparket economy with a “socialist
orientation”. The new policy encouraged and gawemives to private businesses and
overseas investment, including foreign owned emigp. Over 30,000 private businesses
had been established by the late 1990s and theeapparent improvement in agriculture
reforms. The strategy has proven a success a2l grew at an average rate of 7.4%
from 1991 to 2010, and per capita real GDP almasatbted from 1993 to 2009. The
growth was driven by domestic investment, foreigmestment and exports. Poverty rate

also witnessed a decline during the past two dec@tferld Bank).

Vietnam is expected to grow as one of the impornaahistrial economies by 2025
as the country embraces a recent healthy growth, gatyoung and educated working

population, rich natural resources and its williags to develop and internationalize.

1. Phases of development of State Bank of Vietnam (SBV)

During the central planning period, the State Bahk/ietham performed a dual
function. It issued currency as part of the centrahk’s function and also provided
“commercial banking” services as accepting depo$iisn state-owned enterprises,
cooperatives and the general public. It also predidredits to state-owned enterprises

when directed by the government.



Reforms in the financial system came in around 1988n some of the commercial
banking functions used to perform by SBV was transfl to state-owned commercial
banks (SOCBSs) (Decision No. 53, Ministerial CountB88). In 1989, SBV raised interest
rates so that real interest rates would be posithfation was at its record high inflation in
the 1986-1988 period when the rate averaged 365%qae. The official exchange rate
was devalued significantly to narrow the gap betwie official and parallel market rates.
Capital controls on short-term and portfolio calpiaws were not liberalized but favorable

laws on foreign direct investments was proposedaaiugted.

During the 1989-1997 period, all commercial bankaagjvities were transferred to
state-owned commercial banks and several new gbouk banks, foreign joint venture
banks and branches of foreign banks were openede¥ty, the operations of the SBV
were still very much dependent on the governmaetitactives because the SBV was still
legally governed under the Decree Law. Howeverthasmarket became more market-
oriented and the new financial system took shapeneatary policies evolved from

passively taking orders from the government to naatévely targeting inflation.

The National Assembly approved the Law on the SBatek of Vietham and the
Law on Credit Institutions in December 1997 in arde grant central bank more
independency and authority to set monetary policistnam financial sector witnessed
accelerating liberalization after the governmetbves all business organizations, private
sector included, to access funds from the publiec{®lon of the Council of Ministers,

March 9, 1988).



There was such a dramatic increase in the numbenedft cooperatives and saving
funds, which numbered more than 7000 at the end980s (SBV) that the existing
financial regulation and supervision system failacommodate. The lack of regulation
and supervision led to moral hazard and adversetsgh problem which later result in the
first financial crisis in Vietnam’s modern econonhistory. Most of the credit cooperatives

could not pay depositors and were closed at thenbeg of 1990s.

After the collapse of the cooperative system, tBd Svas assigned the duty of
monetary policy management and regulation and sigien of the financial system.
During 1990s, SBV implemented tighter banking ragohs and used credit ceiling

imposed on the commercial banks to manage monptdigres.

In 1997, the Law on the State Bank of Vietham ahd taw of on Credit
Institutions were approved by the National Assendplgcified the functions and role of the
SBV. According the Law, the SBV is required: “Talsilize the value of currency” (Article
1), “to stabilize the value of the currency, cohirdlation, facilitating the socioeconomic
development” (Article 2). It is also specified thathe National Assembly decides and
supervises the implementation of national monefaolicy, and the projected annual
inflation rate in reference to fiscal balance amor®mic growth” (Article 3). Thus the

SBV is bound by the inflation target set by theibiadl Assembly.

2. The Current Financial System
On June 2010, in a move to further strengthen ndependence of the SBV, the

two Laws of 1997 were replaced by the two new LawState Bank of Vietnam and the



Law on Credit Institutions. According to the neww,ahe SBYV is required: “To conduct
operations for the purpose of currency value stgpito assure the safety for banking
operations and the system of credit institutioosggdsure the safety and effectiveness of the
national payment system; and to contribute to &caghg socio-economic development
along the socialist orientation” (Law on State BarikVietnam, 2010). The Law was an
improvement in comparison with the one in 1997 ttuan implicit emphasis on inflation
control. The government advises the National Asdento select annual inflation rate
targets. The decision is made basing on annuaktepnd projections of main monetary
indicators such as broad money, deposits and dedite private sector submitted to the
National Monetary Advisory Board (NMPAB). After lmgy approved by the NMPAB, the
projected indicators are submitted to the Natiohssembly and if approved again, the
proposal will be implemented and supervised by3B¥. The Governor of the SBV shall

decide on the set of policy instruments and measworebtain the proposed objectives.

The public in Vietnam is clearly very sensitivein@ation for several reasons. First,
there is a vivid memory from the hyperinflation exignce during the 1985-1989 period
(above 300% per year) and early 1990s (above 50%ga&). The mid and late 2000s also
witnessed inflation soared from 9.5% in 2004 to 2692008 and later slightly dropped to
19.1% in 2010 and 18.6% in 2011 (Government StkeaistOffice, GSO). Second,
monetary aggregates and interest rates have omtyagi@ntion recently as the financial
market develops. Although information about chanigeinterest rates is widely available,

monetary aggregates are available at significays éand not transparent.



Currently, the three main regulatory bodies of financial system in Vietnam are
the SBV, the Ministry of Finance and the State &tes Commission. The SBV is
responsible for monetary policies and regulationcidit institutions. The Ministry of
Finance is responsible for the fiscal policies aegulation of insurance companies and
credit institutions. The State Securities Commiss®in charge of the supervision of the

securities market.

The SBV is authorized by law to use a number adadiand indirect instruments of

monetary control such as refinancing, interestsratel open-market operations.

2.1 Refinancing

Re-financing is an arrangement of providing loapshe SBV to credit institutions,
mostly state-owned, targeting at providing theseditr institutions with short term
investments and payment instruments in case the @BNe government deems necessary.
Refinancing takes forms of loans secured by thdgaeof valuable papers or discounting

valuable papers.

2.2 Interest rates

Interest rates have been slowly liberalized siheemiddle of 1990s. The SBV used
to set both deposit rates and lending rates buesctober 1992, the SBV only control
ceilings for lending rates and floors for deposites. In 1996, floors for deposit rates,
except for foreign currency deposits, were liftedd dour years after, in August 2000,
ceilings for lending rates were lifted. These efiations are considered steps towards more

market-oriented interest rates. Since then, althantgrest rates have been liberalized and



started to adjust itself, its response to econowvaigations has been rather weak. This
phenomenon can partly explained by the fact thdteatime of liberalization, three quarters
of total loans were provided by state-owned commkfwanks, which have a history of

providing loans without taking credit risks fullyto account (Camen, 2006).

Interest rates only response more actively sind® 20 reaction to rising inflation
and foreign exchange rate. During 2004 to 2006, tduéietham’s run-up to accession to
the World Trade Organization, the nation experidnbegh output growth and volatile
inflation. By 2008, inflation has hit double-digind showed sign of persistency. From late
2009, to counter rising double-digit inflation, tB8V has to take administrative controls of
the interest rate movements. The SBV raised it lpate, withdraw monetary stimulus
such as interest rate subsidies and ceilings.

In 2010, the SBV insisted banks to moderate ine®as lending rate an unclear
move that confused the public and eroded confidémabe SBV. As inflation increases
afterwards, the SBV increased policy rates agaiNamember 2010, almost doubled from
6% to 12% and decreased the ceiling deposit rdiardts from 14% to 11%.

In the first quarter of 2011, the SBV raised thignancing rate from 9.0% to 12.0%
and the discount rate from 7% to 12%, althoughaintained the base rate at 9.0%, a level
lower than the inflation rate. The refinancing ratas again lifted to 13.0% ori* WApril
2011.

The higher interest rates make it more costly twdvoe VND from the central bank

for commercial banks and increased burden for legsies. The SBV is therefore, trying to

10



balance between the necessity of a tighter mongialigy and the possible economic loss

of firms that already face high borrowing rateseérly 20%.

2.3 Open Market Operations (OMO)

At the moment, in order to control liquidity in theanking system, the SBV
practices OMO as a major policy instrument and midreasingly rely on this policy tool.
The SBV increases liquidity by buying governmenihd® and reduces liquidity by selling
them. The SBV closely monitors banks’ overnigherest rates and adjusts the volume of
lending to stabilize the banking sector. In eaildl?, the SBV increased the reverse repo
rate from 11% to 15% to help curb inflation. Theerse repo rate is a rate at which the

SBV charges to lend money to commercial banks @&y or 14-day terms. (HSBC, 2011)
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Chapter 3 : A VAR ANALYSIS OF MONETARY POLICY AND STOCK MARKET

RETURNS IN VIETNAM

1 Introduction

Vietnam has experienced high output growth andtVelanflation since 2006 due
to extraordinary capital inflows following its rump to accession to the World Trade
Organization. During the period 2006-2007, the Na@b stock market has its size almost
doubled. In 2005, the Vietham stock market onlyoacted for as small as 0.8% of GDP
but then drastically rose to its peak of 25.2% &FGn 2007 (World Bank). In the summer
of 2008, the overheated financial market bubble Wiasby the global financial crisis,

shrinking the size of the market quickly down tdyo® 7% of GDP in 2008.

Vietnam’s response to the outbreak of the glob@ritial crisis was rather quick.
The announced stimulus package in 2009 was lafgeynced by bank credit. Economic
activity held up well as real GDP growth deceledai® 5.3% in 2009. Although this pace
was Vietnam’s slowest growth rate since 2000, isvamong the better performers in
comparison with other developing countries in AGMF, 2010). The stimulus package,
however, had raised questions about negative fidet®as credit growth quickly raised to
40% toward the end of 2009, a sufficient increasenf25% in 2008. Domestic residents
drastically divested from VND assets to invest irBUdollar assets and/or gold in fear of
VND devaluations. Inflation was persistently higitaying above 20% for five months in

2011. The government started to respond with agy®golicy tightening in late 2010 and

13



early 2011 by increasing interest rate and libeiradi lending rates to dampen price
pressures and slow credit growth down. After indla steeply declined in 2013 from

18.6% in 2011, the central bank lowered interest t@help lift growth.

The question of whether the recovery of the Vietrsdatk market in 2009 was the
result of the rapid credit growth and whether ltsvslown in 2010 and 2011 was the result
of the policy tightening is a concern for policy keses. Investigating the relationship
between monetary policy and stock market in Vietnprovides economists with a
quantitative perspective on monetary policy trassmon mechanism and intuition about
effectiveness of monetary policy in an emergingnecoy with a high and volatile inflation

as well as a growing financial market.

According to our results, monetary policy indeed ha impact on stock returns in
Vietnam. As expected, a monetary policy expansam iQcrease in the money supply)

leads to an increase in stock prices after aboubuths.

Our results also reveal that stock prices of listechs with small market
capitalization response less strong than stockesgriof firms with large market
capitalization. Theory suggests that small firmsowtave less access to credit are more
vulnerable to changes in monetary policy. Increaseanterest rate (monetary policy
tightening) can worsen cash flow net of interestl amwrsen the firm’s balance sheet
position and this result means that small firms vahe less well collateralized are more

vulnerable to stricter credit requirements.

14



We also find that monetary has strongest influemtdinancial sector, indicating
that monetary policy can increase the effectiveregssionetary policy by focus on this
sector. In general, monetary policy impact seemsetshort lived, ranging from 9 months
to 24 months depending on the variables. This refidws that monetary policy has short

lived effect and therefore is neutral in Vietnanthe long run.

2 Literature Review

There are an abundant amount of studies on the tipimonetary policy and

financial market performance.

Christiano, Eichenbaum and Evans (1996) show ilgatening monetary policy
shocks are linked to persistent decreases in ré&dP,Qetail sales, employment and
corporate profits. Tighter policy also increasesmployment and manufacturing inventory.
Christiano et al. suggest a seven-variable-Vectotoregression (VAR) model with the
indicator of aggregate production activities refileg the research interest put last in the
VAR ordering. Thorbeke (1997) examines portfolioct returns’ responses to monetary
policy shocks. Following Christiano et al's iderd#tion strategy in VAR, Thorbeke (1997)
puts stock prices last in the VAR ordering and dirad large and statistically significant
relationship between either negative shocks tdJig federal funds rate or positive shocks
to non-borrowed reserves and consequent increadés U.S. stock returns. Furthermore,
based on a generalized method of moments and am stwely approach, the study shows
that news on an expansionary monetary policy isifogntly and strongly related with

rises in stock returns.
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Benanke and Kuttner (2005) study how stock priceact to expected and
unexpected changes in policy rate with an evenlysapproach and find that an unexpected
25 basis point cut in the Federal funds rate tdegets to an approximately 1% increase in
broad stock indexes. Honda and Kuroki (2006) heesame event study approach and find
that stock prices and interest rate in Japan asporaling significantly to surprise

components of monetary policy for the period franty 1989 to March 2001.

Although many studies have investigated the engdirimks between monetary
policy and stock returns, the focus has been anf@ajor developed countries. Studies on
emerging stock markets have been scarce with migedlts. Monetary policy has an
impact on stock prices in China according to Kai2010) but the result is not robust. Bank
of Korea seems to be reacting to the stock prigeagathe policy rate response mildly to

shocks in the stock market according a study byddand Lee (2004).

Studies on Vietnam monetary transmission mechanieepecially the asset
channels are rare. Pfau and Le (2009) find thaticobannel plays a much larger role than
the traditional interest rate channel in transmgttmonetary policy in Vietham. This result
is in line with the State Bank of Vietham (SBV)@le in supporting real GDP growth by
providing credits to government related enterprisesl activities. The exchange rate
channel also plays a strong role since its inclusiauses money and inflation to Granger
cause real output. The link between money andtiafias rather weak as inflation is solely
driven by nominal effective exchange rate in thershun and credit growth and GDP

growth in the long run.
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Nguyen and Nguyen (2010) find that a change innterest rate has an immediate
effect but rather weak on real variables. Thisoissistent with results reported by Pfau and
Le (2009), who find little effect of the interestte channel in the period from 1996Q2 to
2005Q4 as money continues to Granger cause reputoaven after controlling for the
impact of interest rates. Bhattacharya (2013), vaneaeports that interest rate shocks tend
to have a significant impact on GDP growth over shert to medium term during the
period from 2004Q1 to 2012Q2. Inflation positiveisponses to a rise in interest rate but

the response is short-lived.

3. Data and Methodology

3.1 Data
To study the link between monetary policy and statkrns empirically in Vietnam,
we use monthly, seasonally adjusted data from 084 # Dec 2011. The data set includes

the following variables:

GDP Real gross domestic product (constant 1994 price)

CPI Consumer Price Index (CPI) (2005=100)

TBILLR Real Treasury bill rate

LENDR Lending rate

M2 Broad money, measured in billions of VND

SR Stock returns, measured in percentage
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TR Total Reserves

PO World oil price, in USD/barrel (2005=100)

PR Rice price, in USD/ton (2005=100)

All variables, except for stock retur8& are taken from the International Monetary
Fund’s International Financial Statistics (IFS)o&t returnsSR dataare taken from the
Bloomberg's database. The summary statistics li@r tariables and their log first

differences are presented in Table 1.

Monthly GDP data is estimated by interpolating yearly data using the method
presented by Chow and Lin (1971). Given the valuila ime series at the beginning of
each year fon years, and given the value of a related seridseabéginning of each month
for these 18 months, Chow and Lin present a method by whichfits¢ series can be
estimated for the remainingln months. More specifically, in our paper, monthital for
GDP is estimated given its yearly data and montldia on related series. Series X
includes 6 time series: the consumer price indeRl), the price of oil PO), the price of
rice PR), lending rate (ENDR), broad moneyN12), total reservesI{R), and stock returns
(SR. The series was chosen on the basis of how tledly &xplaining the dependent
variable and their monthly data availability. Se@pandix 1 and 2 for the detailed

descriptions.

Treasury bills are considered short-term polistiuiiments and are not traded on the

local exchanges. Only commercial banks that hacewatds at the State Bank of Vietham
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have access to Treasury bills. Treasury bills Hawers of less than one year, normally 13
weeks, 26 weeks and 52 weeks. These are discosewmdities with a face value of
VND2100,000. This instrument is issued to tempoydiitance the state’s budget deficit or

assist the SBV in implementing monetary policy.

Variable M2 is also calculated according to IMF definition of2Mwhich is
frequently called the Money and quasi money. MZ;oading to International Financial
Statistics definition, comprises the sum of curyenatside banks, demand deposits other
than those of the central government, and the tgaeings, and foreign currency deposits
of resident sectors other than the central goveminidis corresponds to lines 34 and 35 in

the International Monetary Fund's Internationaldficial Statistics (IFS).

The Ng-Perron tests in Table 3-2 show that allaldées except for stock returBR
and Treasury bill rat€ BILLR display evidence of nonstationarity. Therefore,tva@sform
the variables into log first differences to elintmanonstationarity. Ng-Perron tests reject
nonstationarity at the 5% level for the log firgfetences, as shown in the left hand side of
Table 3-2. As the roots of the AR characteristitypomial were found inside the unit

circle, the model fulfills the stability conditio(See Appendix 3).

Various lag length selection criteria suggest d#fe lag lengths for the baseline
VAR model, as shown in Table 3. We will use thragsl in our model. However, the

results are qualitatively similar with various eifént lag lengths.
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Table 3-1: Summary Statistics

Datain Levels Datain Log First Differences
Jan 2001 to Dec 2011 (132 obs. Jan 2001 to Dec 2011 (131 obs.)

Variable Mean Median Std. Dev. Mean Median Std. Dev.
GDP 429722 419335 97328 0.01 0.0099 0.035
CPI 120.54 107.41 37.81 0.01 0.005 0.009
TBILL 0.065 0.06 0.02
M2 1040105 731185 789833 0.02 0.018 0.02
SR 1.11% 0.07% 0.17
PO 110.16 108.75 53.87 0.01 0.03 0.09
PR 114.16 98.83 46.23 0.07 0.01 0.06

Table 3-2: Ng-Perron Tests for Nonstationarity

Datain Levels Datain Log First Differences
Jan 2001 to Dec 2011 (132 obs.) Jan 2001 to Dec 2011 (131 obs.)

Variable Ng-Perron t-statistics Ng-Perron t-statistics
GDP 1.70 -64.98

CPI 2.96 -42.51

TBILL -21.79 -58.99

M2 1.47 -58.52

SR -37.44 0.092

PO -2.80 -56.06

PR -3.92 -49.49

Asymptotic critical values*: 1%  -13.8000
5% -8.10000
10% -5.70000
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Table 3-3: Lag Length Selection of the Baseline Model

Lag LogL LR FPE AlIC sC HQ

0  1899.479 NA 9.93e-24 -30.26367 -30.08265 -30.19013

1 2110.668 391.9657  9.44e-25 -32.61868  -30.98957:31.95686*
2 2179.875 119.5903* 8.79e-25* -32.70200* -29.62479 -31.45189

3  2220.079 64.32589  1.33e-24 -32.32126 -27.79595  -30.48287
4 2263.848 64.42828 1.94e-24 -31.99756 -26.02417 -29.57089

5  2310.820 63.13008  2.82e-24  -31.72511 -24.30362 -28.71015
6  2364.810 65.65282 3.85e-24 -31.56497 -22.69537 -27.96172

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each s8$% level); FPE: Final prediction error; Al€kaike
information criterion; SC: Schwarz information eribn; HQ: Hannan-Quinn information criterion

3.2 Methodology

We estimate a reduced form Vector AutoregressiohR)model and analyze the
impulse response functions so as to understancffeet of monetary shocks on stock
returns. A VAR approach was suitable mainly becahgeapproach lets us fully capture
the interaction among macroeconomic variables heil feedback effects. There are a vast
amount of studies on monetary policy transmissicecmanism using VARsS. Thorbeke
(1997), Christiano et al (1996) and Benanke andrieut(2005) use VAR frameworks for
the U.S. Fujiwara (2003, 2004) and Shibamoto (20imestigate the monetary

transmission mechanism in Japan following a VARedaspproach.
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The VAR involves regressing an n by 1 vector of agehous variables,; yn

lagged values of itself:

Yi=B1Yrat ..... BoYrpter » Eler €71)=Q (1)

Assume that yis covariance stationary, equation (1) can be riede and

represented as an infinite vector moving averagegss:
Yi= &+ M1 €1t Yo &2t Mo €3t ... (2)

Since the variance covariance matrixepfQ2) is symmetric and positive definite,
the Cholesky factorization implies that there exetiower triangular matrix P such tigat

= PP’. Using P, equation (2) can be rewritten as
1 1 1
Vi -PP g+ 1 PP~ g+ o PP g.at....
Fovit+ 'Vt Toviot.... 3) (

whereli=u;P, v=P¢; and E[vy] = I. Equation (3) represents the endogenousabées (3)

as functions of the orthogonalized innovations)(v

In deciding which variables to include in our engaf analysis, we must deal with
the following trade-off. On one hand, we want tclinle all of the variables that might
have influence on stock returns and report alrésponse functions. However, this strategy
is not feasible due to the large number of pararadtebe estimated. On the other hand, if

we include too few variables in our VAR model, wél wncounter omitted variable bias.
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We, thus, choose to estimate the basic unstructvi®B model with four variables
following the strategy of Christiano et al (199)owth rate of GDP (GDP), growth rate of
CPI (CPI), monetary policy instrument and stoclume$ of portfolios. In the following,
whenever we refer t&DP, CPI or M2, we mean the first differences of the logs of such

variables. Growth rate are approximated with trst @ifference of the logs.

For the baseline VAR, we use GDP, CPI, M2 and S&grestant and two lags. The
order of orthogonalization is the same as the orderhich the variables are listed above.
We later replaced M2 with TBILLR and consider a VA#del with GDP, CPI, TBILLR
and SR. Now, the price of oiPQ) and price of riceRR) were included in the model as

exogenous in order to control for external shocks.

This ordering implies that GDP affects all the remray variables
contemporaneously, but others affect GDP with a g can affect stock returns
contemporaneously but cannot affect GDP and CPtecgporaneously. Stock returns are
affected by the remaining variables contemporargpusut it does not affect them

contemporaneously. Finally, each variable affentslzer with a lag.

In the baseline model, orthogonalized innovationsM2 are used to measure
monetary policy Our decision to work with M2 rather than other ltomonetary
aggregates is motivated by arguments in Le and @f@@8) that M2 is an operating target
for monetary policy at the State Bank of Vietndmthe alternative model, we use real

interest rate (Treasury bill rate) as proxy for mtamy policy to account for the fact that
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interest rates have been more actively used bycéméral bank to curb inflation and

maintain growth.

In previous literature, inflation and its lags areluded so as to capture the effect of
real money and real interest rate on real varialbteghis model, we include them with a

similar purpose.

We further study the effect of monetary shocks mmd of different sizes or
hereafter, “size portfolios” and firms of differenbdustries or hereafter, “industry
portfolios”. Size portfolios are sorted into qukesi based on market capitalization as of
2012 and represent value-weighted averages. Indpstitfolios are sorted based on the
Global Industry Classification Index developed byrgan Stanley Capital International
and Standard & Poor’s. Industry portfolio returng aalue-weighted averages of the

returns on individual firms.

The size portfolios are useful for investigating matary policy’s effect on firms’
access to credit. Thorbecke (1997) find evidenatltrge firms are less affected by shocks
to monetary policy. This result supports the hypsib proposed by Gertler and Gilchrist
(1994) that credit constraints caused by a monedighgening should affect small firms,
which are less well-collateralized and have legityalbo borrow, more than large firms.

Monetary policy, thus, matters because it affecitss access to credit.
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4, Results

4.1 Baseline VAR
In this section, we consider the baseline VAR wWBbBP, CPI, M2, SR (market
stock returns) and two lags, and analyze the ingpusponses of all variables to one

standard deviation shocks to monetary policy andricial market (See appendix 4).

4.1.1 Responses to orthogonal shocks in M2

Line 1 in Table 3-4 indicates that market returespond significantly at 10%
significance level to monetary policy shock M2z first horizon. A positive shock td2
associates with an increase in index returns bilt a«four months delay. More specifically,
an expanding supply of money or looser monetaricpdioosts returns by approximately
0.021 percent per month. This compounds to an aneffiect of appoximately 0.252

percent. The impact, however, is short lived.

Figure 3-1 plots the impulse responses of GDPatioih and SR to orthogonal
shocks in M2. The link between output and moneypblupeems to be weak in this period
2001- 2011. Money supply and inflation, on the othand, are positively related: an
increase in money supply put a significant upwaekgure on inflation. Inflation increases
about 0.2% in response to a one standard deviatimck to monetary aggregates. By
contrast, Hung and Pfau (2008) find that money Bugpmnger causes real output growth
but not inflation over the period 1996-2005. ThiBeding conclusion is likely due to the
liberation of domestic prices over the period 2@0P4, which possibly increases the

responsiveness of prices to money supply.
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Response to Cholesky One S.D. Innovations + 2 S.E.
Response of D(LOG(GDP)) to D(LOG(M2))
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Figure 3-1: Responses of GDP, CPI and SR to shocks in M2
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Figure 3-2: Responses of GDP, CPl and M2 to shocks in SR
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4.1.2 Responses to orthogonal shocks in SR

Impulses responses to shocksSR are presented in Figure 3-2. The response of
money supply and inflation is insignificant whileet response of GDP is significant yet
puzzled. In response to a boom in stock markeppadnce, GDP growth first declines and
then rises again. The volatility and unpredictépilof the Vietnamese stock market
probably complicated the impact of stock price dDRG The significant result is, in fact,
rather unexpected as the size of the stock maémains small compared to developing

Asia at about 20% of GDP.

4.1.3 Central Bank’s reaction

The Impulses Reponses functions of M2 to all offlercks imply that the central
bank is adjusting money supply to changes GDP mitation. Specifically, in response to
an increase in GDP, money supply decreases amgponse to an increase in inflation,

money supply decreases.

4.1.4 Responses of size and industries portfolios

In this section, we consider various VAR modelshw®&DP, CPI, M2, size/
industries portfolio stock returns and two lagscltdine in Table 3-4 and Table 3-5
represents a VAR model with the last variable ie tlidering represents stock return of
each portfolio. The results indicate that only retuof smallest firms {1 quartile) and
second smallest {2quartile) significantly respond to changes in mtanepolicy, but only

at the forth horizon. In other words, with more ragibeing injected into the market, stock
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returns of smallest firms tend to respond withsa f approximately 0.006% per month or

0.072% per year.

Overall, standard errors in the estimation forltdrgest firms (4th quartile) and the
second largest firms (3rd quartile) indicate thhese firms’ stock returns do not
significantly respond to orthogonal shocks in mangpolicy. Figure 3-3 plots the impulse

response for the size portfolios.

The findings are consistent with Thorbecke (199 &ertler and Gilchrist (1994).
Gertler and Gilchrist (1994) find that in responsea tightening of monetary policy, small
firms’ manufacturing level declines and consequentiventory demand also largely
declines. Financial factors, i.e. declines in fatwash flow and declines in value of
collateral assets, are found to be at work. Along $ame line with the hypothesis by
Gertler and Gilchrist, as balance sheet positiosmall firms worsens, their stock price

performance may as well suffer.

Monetary policy shocks exert statistically sigrdgiint effect on the returns of small
firms but only insignificant effect on larger firmkarge firms are most likely to be well
collateralized and thus protected from binding ttrednstraints. This finding is consistent
with the economic theory that monetary policy caarkwvby affecting firm’s cost of

investment, balance sheet status and consequaotigss to credit (the credit channel).
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Table 3-4: Impulse Response of Stock Returns of Market and Size Portfolios to One-
Standard Deviation Shock to M2 in the fourth horizon

The coefficients in the Table 3-4 represent th& &l@ment of the matrik, in the orthogonalized
moving average process:

Yi= Dove+ Tiveat TaVeot....

Where y is an (4 x 1) vector whose elements are growth o&iIGDP (GDP), growth rate of CPI
(CPI), growth rate of M2 (M2), Stock returns forrifolio i (SR). The 4,5 element of the matrix
I'ymeasures the response of; 8Rthe initial period to a one standard deviatitwock toM2. Each

line in this table represents a VAR with GDP, QR2 and stock returns for the specified portfolio.

Portfolio Responseto One-Standard (Standard Error)
Deviation Shock to m2

Mar ket 0.021* (0.011)

First quartile (smallest) 0.006* (0.004)

Second quartile 0.015* (0.009)

Third quartile 0.026 (0.023)

Forth quartile (biggest) 0.119 (0.419)

* Coefficients are significant at 10% level

Impulse responses for industrial portfolios in EaBI5 imply that shocks in money
supply have little impact on most sectors, excepthie Finance sector. Returns for Finance
sector increase by 0.587% monthly, or 7.04% yearlgsponse to one standard deviation
shocks to board money supply. The Finance sectwists of 58 listed commercial banks,
insurance firms, real estate firms and investmiemist This sector has its profit closely tied
with movements of monetary policy instruments sucsh interest rates, reserve ratio,

lending rate ceiling and credit growth cap.
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Table 3-5: Impulse Responses of Industries Portfolios’ stock returns to One-Standard
Deviation Shock to the Log of M2 in the first horizon

The coefficients in the Table represent the®debement of the matriXy, in the orthogonalized
moving average process:

Yi= Dove+ Tivea+ ToVeot....

Where y is an (4 x 1) vector whose elements are growth o&iGDP (GDP), growth rate of CPI
(CPI), growth rate of M2 (M2), Stock returns forrgfolio i (SR). The 4,5 element of the matrix
I'ymeasures the response of; 8Rthe initial period to a one standard deviatstwock toM2. Each

line in this table represents a VAR with GDP, QR2 and stock returns for the specified portfolio.

Portfolio Responseto One-Standard (Standard Error)
Deviation Shock to m2
Oil& Gas 0.017 (0.018)
Basic Materials 0.013 (0.029)
Industrials 0.032 (0.054)
Consumer Goods 0.005 (0.110)
Health Care 0.001 (0.003)
Consumer Services 0.005 (0.007)
Utilities 0.002 (0.002)
Financials 0.587* (0.356)
Technology 0.005 (0.028)

* Coefficients are significant at 10% level

4.2  Variance Decompositions
The impulse response functions indicate how stoeturns are affected by
unpredicted monetary policy shocks, while the fastcerror variance (FEV) error

decompositions show the proportion of variationsréturns explained by changes in
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monetary policy. Table 3-6 indicates that, monetpojicy innovations explain about
4.61% of the FEV of market returns after four manthhe statistics are 3.445 and 1.64%
for smallest and largest firms respectively. Ndtattmonetary policy shocks explain
fluctuations in returns of small firms better thfan large firms. This is consistent with the

findings we discussed with the impulse responsetions.

4.3  Treasury bill rate as the proxy for monetary policy
We further consider the case in which interest (@teasury bill rate) replaces M2
as the proxy for monetary policy. The VAR orderignow modified to: GDP, CPI,

TBILL and SR. The impulse responses are resentédjure 4.

First, we notice a link between TBILL and GDP amhattan increase in TBILL
negatively affects GDP after 4 lags, cutting GDBwgh by 0.05%. This result is in line
with the findings proposed by Bhattacharya (2018Bpwses quarterly data from 2004Q1-
2012Q2 whose timeline almost overlaps ours. Not the do not observe this link

between monetary policy and GDP in the base modellwoad money M2.

Increases in TBILL, however, do not slow down fio@h market performance and
do not decrease SR. In contrast, by looking airtipulse responses of TBILL to SR, we
notice that good financial market condition actylas a significant and mild effect on the
central bank’s decision and results in consequenhter-intuitive decrease in TBILL after
3 periods. The volatility and uncertainty in thiedncial market or an omitted variable bias

may be held responsible for such puzzle.
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Figure 3-3: Responses of Size Portfolios’ Returns to Cholesky One S.D. Innovation

Table 3-6: Percent of a 12 month Forecast Error Variance (FEV) of Industry and Size
Portfolios’ Stock Returns Accounted for by Innovations in M2

Per cent of 12-month FEV

Market 4.61
First quartile (smallest) 3.44
Second quartile 4.84
Third quartile 2.56
Forth quartile (biggest) 1.64
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Response to Cholesky One S.D. Innovations + 2 S.E.

Response of D(LOG(GDP))to D(LOG(CPI))

Response of D(LOG(GDP))to TBILLR

Response of D(LOG(GDP))to SR

o o o o

03 03 031 03

- 72 © ©

01 0 0

0 e L 0

-0 -0 -0

02 T T T T T T T T T '02 T T T T T T T T T "02 T T T T T T T T T 02 T T T T T T T T T
123 45 67 8 910 123 45 67 8 91 12 3 45 67 8 910 203 45 6 7 8 910
Response of D(LOG(CP!))to DLOG(GDP)) Response of D(LOG(CP))to D(LOG(CPI)) Response of D(LOG(CPI)to TBILLR Response of DLOG(CPI))to SR

008 008 008

006 006 006

0044 0044 0044

0024 0024 (2 B

0 0= <&

N e

002 ] N 002

-004 T T T T T T T T T -004 T T T T T T T T T -004 T T T T T T T T T -004 T T T T T T T T T
123 45 6 7 8 910 123 45 6 7 8 91 123 45 6 7 8 910 2083 45 6 7 8 910
Response of TBILLR to D(LOG(GDP)) Response of TBILLR to D(LOG(CPI)) Response of TBILLR to TBILLR Response of TBILLR to SR

5 o5 o5 5

0104 0104 wd 7 0104

0054 0054 0054 0054

) — 0 0 oo e —

-005 T T T T T T T T T -005 T T T T T T T T T -005 T T T T T T T T T -005 T I\JIJ-—I— T T T T T
123 45 6 7 8 910 123 45 67 8 91 123 45 6 7 8 910 2083 45 6 7 8 910

Response of SR to D(LOG(GDP)) Response of SR to D(LOG(CPI)) Response of SRto TBILLR Response of SR to SR

15 15 15 15

10 10 10

054 051 051

-05 T T T T T T T T -05 T T T T T T T T T 05

Figure 3-4: Responses of Market Stock Returns to Cholesky One S.D. Innovations in

TBILLR

VAR ordering: GDP, CPI, TBILL and SR
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The impulse responses also indicate that GDP igiyely affected by increases in

SR after 4 or 5 lags, which is in line with ourdings in the base model.

5 Conclusion

This chapter aims to better our understanding efrionetary policy transmission
channels in Vietham. The study is timely and imaottfor policy makers in Vietham as it
helps quantify the timing and effect of the mongtaolicy transmission mechanism,

especially the asset price channel.

We look into the responses of stock return datantmetary policy shocks and
investigate how returns of market portfolio, sizetfolios and industries portfolios react to

changes in money supply and interest rate.

Since it is unclear recently as to which monetawiicy instrument is the primary
tool, we consider both broad money and interest ast measures of monetary policy and

observe some interesting results.

Firstly, we see in both VAR models evidences ofigmiicant and mild linkage
between monetary policy and stock market. Moneypbugignificantly affects stock
returns but interest rate does not; interest hade/ever, moves in responses to stock market
fluctuations. This outcome is not surprising takingp account the fact that the central
bank has only been actively using interest rat@didition to money supply, in response to
macroeconomic fluctuations since very recentlyerest rates controlling was a part of

monetary tightening policy to deal with overheatimtancial market or persistently high
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inflation and as part of monetary expansion pot@yoost investment and output growth.
This mixed outcome from the two VARs models indésathat although the central bank
attempt to move interest rate to response to mdilketuations, the market has not

reflected such moves.

Results from size portfolio indicate that monetsinpcks exert strongest impacts on
small firms and the impacts lessen as firm sizewgroThis evidence supports the
hypothesis that monetary policy matters partly beeait affects firms’ access to credit.
Financial firms are found to respond faster andrgfer to changes in policy than their

counter parts in other industries such as Techyolaterials and Consumer Goods.

The link from monetary policy to equity prices, faliin this paper, is relevant to
the discussion on optimal stimulus package. Lo@genionetary policy through increasing
money supply can boost financial market performantdact, small firms and financial

firms will benefit the more from such policy thaarder firms and firms in other industries.
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APPENDIX

Appendix 1: Interpolation of GDP data

In this paper, we observed quarterly data for gdpnfJan 2001 to March 2012 and
monthly data for a series X which includes 6 tireges: the consumer price index (CPI),
the price of oil (PO), the price of rice (PR), lamgirate (LENDR), broad money (M2), total

reserves (TR), and stock returns (SR) for the saen@d. There are a total of n= 11 years
and 12n= 132 months in the study.

It is assumed that monthly observationgdp, denoted y, to be estimated satisfy a multiple
regression relationship with related sedes

y = Xp+u (1)

Equation (1) is based on monthly data. Since mgrdhtervations fogdpis not available,
equation (1) must be converted into quarterly ols@ns using a (n X 3n) matrix,;C

which takes forms
[matrix]

The vector of n yearly observations of gdp, to biessripted by a dot which signifies being
yearly, will satisfy the regression model

y=C*y=C*X.p+C*u. (2)
with Eu.u.’=V.=CVC’

The problem is to estimate a vector z of 132 olz@ns on the dependent variables where
z would be identical with y in the case of integdan. A linear unbiased estimator z that
satisfies:

E=dAy = A{X S+ u)
The resulting estimator is

§ = Ay = XB 4+ (V.V.~9a,
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Appendix 2

MATLAB code for interpolation

clear
format bank

load vietham_monthly_data.txt;

load vietham_GDP_yearly.txt;
datal=vietham_monthly_data; %monthly data of expla
data2=vietham_GDP_yearly; %quarterly data of GDP
num =12;

x=datal(:,1:end);
y=data2(:,1:end);
[n d]=size(y)

%Creating Ci matrix
c=zeros(n,m);
=L

fori=1:11
c(i)=1;
j=j+num;

end

size(c)

X=Cc*X; %X=X.=C*X
Y=y, %Y=y.=y

C=c*c’;

sigma_sq=eye(n);

V=C*sigma_sq;

b_hat=inv(X"*inv(V)*X)*(X"*inv(V)*Y);%estimating b_
U_hat=Y-(X*b_hat); %estimating residual (U=u.
z_hat=x*b_hat; %estimating fitted value
M=c"*U_hat; %add up (Vz*inv(V))*U_hat=
z_hat=x*b_hat+M; %getting interpolated GDP
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Appendix 3

Inverse Roots of AR Characteristic Polynomial
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Appendix 4: Impulse Responses functions of allatalgs to all orthogonal shocks in

baseline VAR

Response of D(LOG(GDP))to D(LOG(GDP))

Response to Cholesky One S.D. Innovations + 2 S.E.
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Appendix 5: Impulse Responses in the baseline V/ARatistics Table

Response of D(LOG(GDP)):
Perio...D(LOG(GDP...D(LOG(CPI)... D(LOG(M2)) SR

1 0.031914  0.000000  0.000000  0.000000
(0.00199)  (0.00000)  (0.00000)  (0.00000)
2 -0.000423 -0.001947  0.004487  -0.006669
(0.00278)  (0.00291)  (0.00303)  (0.00290)
3 -0.003056  0.002260  0.002185  -0.000491
(0.00279)  (0.00274)  (0.00305)  (0.00288)
4 -0.004650 -0.001327  0.000428  0.005881
(0.00281)  (0.00241)  (0.00311)  (0.00273)
5 0.000247  -0.001249  -0.000655  0.003567
(0.00156)  (0.00127)  (0.00171)  (0.00182)
6 0.001046  -0.000580  -0.000410  -0.000270
(0.00127)  (0.00092)  (0.00130)  (0.00145)
7 0.000413  -3.84E-05  0.001416  -0.002029
(0.00114)  (0.00059)  (0.00096)  (0.00132)
8  -0.000158 -9.13E-05  0.000929  -0.001039
(0.00068)  (0.00052)  (0.00066)  (0.00096)
9  -0.000282 -0.000416 -0.000116  0.000331
(0.00050)  (0.00040)  (0.00046)  (0.00064)
10  -6.84E-05 -0.000342  -0.000399  0.000549
(0.00042)  (0.00030)  (0.00038)  (0.00054)

Response of D(LOG(CPI)):
Perio...D(LOG(GDP...D(LOG(CPI)... D(LOG(M2)) SR

1 0.001145  0.006557  0.000000  0.000000
(0.00058)  (0.00041)  (0.00000)  (0.00000)
2 0.000884  0.002058  0.002389  0.000359
(0.00063)  (0.00064)  (0.00064)  (0.00060)
3 -0.000573  0.001717  0.001901  -0.000391
(0.00066)  (0.00063)  (0.00070)  (0.00065)
4 -0.000723 0001547 -7.37E-05  -0.000149
(0.00067)  (0.00052)  (0.00074)  (0.00067)
5  -0.000522  0.001035  0.000566  -0.000101
(0.00040)  (0.00043)  (0.00058)  (0.00051)
6 454E-05  0.000919  0.000373  -0.000406
(0.00027)  (0.00040)  (0.00050)  (0.00037)
7 6.29E-05  0.000632  3.49E-05  -0.000315
(0.00018)  (0.00035)  (0.00039)  (0.00022)
8  -8.94E-05 0.000540  0.000131  -0.000279
(0.00014)  (0.00031)  (0.00032)  (0.00017)
9  -448E-05 0000453  2.10E-05 -0.000118
(0.00012)  (0.00028)  (0.00025)  (0.00013)
10  -4.15E-05  0.000316 -1.49E-05  -1.43E-05
(8.1E-05)  (0.00024)  (0.00018)  (0.00010)
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Response of D(LOG(M2)):

Perio...D(LOG(GDP...D(LOG(CPI)... D(LOG(M2)) SR
1 -0.003751 -0.000974 0.016074 0.000000
(0.00144)  (0.00142)  (0.00100)  (0.00000)
2 0.001431 -0.002057 0.002293 0.001016
(0.00142)  (0.00148)  (0.00154)  (0.00149)
3 -0.001091  -0.003564  -0.000589 0.001903
(0.00146) (0.00140) (0.00158) (0.00148)
4 -0.000418 -0.001028 0.001770  -0.001171
(0.00146) (0.00119) (0.00162) (0.00144)
5 0.000715 -0.001107 0.000507 -0.000468
(0.00068)  (0.00074)  (0.00101)  (0.00092)
6 -4.73E-06 -0.001432 0.000447 -1.76E-05
(0.00050) (0.00067) (0.00083) (0.00058)
7 6.42E-05 -0.000846  -0.000200 0.000143
(0.00032) (0.00052) (0.00059) (0.00042)
8 3.08E-05 -0.000770  -0.000219 0.000352
(0.00022)  (0.00043)  (0.00045)  (0.00029)
9 7.91E-05 -0.000587 2.25E-05 0.000175
(0.00017)  (0.00038)  (0.00034)  (0.00021)
10 9.82E-05 -0.000453 -5.34E-05 9.64E-05
(0.00013) (0.00030) (0.00024) (0.00016)
Response of SR:
Perio...D(LOG(GDP...D(LOG(CPI)... D(LOG(M2)) SR
1 -0.015307 -0.001699 -0.001316 0.105366
(0.00936)  (0.00931)  (0.00931)  (0.00659)
2 -0.007208  -0.015589 0.011359 0.042858
(0.00989) (0.01025) (0.01060) (0.00993)
3 0.008014  -0.004758 0.005095 0.005087
(0.00967) (0.00934) (0.01090) (0.01020)
4 -0.005784 -0.003790 0.022900 -0.018764
(0.01013)  (0.00775)  (0.01120)  (0.00987)
5 -0.000940 -0.002328 0.013824 -0.011765
(0.00605)  (0.00614)  (0.00793)  (0.00828)
6 -0.002485  -0.006593 0.000979 0.000685
(0.00446) (0.00442) (0.00552) (0.00588)
7 0.000165 -0.004819  -0.002529 0.003022
(0.00437) (0.00302) (0.00415) (0.00490)
8 0.001543 -0.003032 -0.001950 0.001349
(0.00252)  (0.00251)  (0.00312)  (0.00413)
9 0.001134 -0.002283 0.000257 -0.000198
(0.00156) (0.00201) (0.00200) (0.00229)
10 0.000227  -0.001748 0.000422 -0.000202
(0.00132) (0.00163) (0.00146) (0.00185)

Cholesky Ordering: D(LOG(GDP)) D(LOG(CPI)) D(LOG(M2)) S...
Standard Errors: Analytic
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Appendix 6: Accumulated Responses Functions

VAR model: GDP, CPI, M2 and market stock returns

Accumulated Response of D(LOG(GDP))to D(LOG(GDP)) - Accumulated Response of D(LOG(GDP))to D(LOG(CPI))
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Appendix 7: Accumulated Responses Functions

VAR model;: GDP, CPI, TBILLR and market stock retsirn
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Appendix 8: Accumulated Responses Functions for \rAdtiels with data in levels

Instead of estimating the model with the first elifnces of the non-stationary data, we also

attempt to estimate the same model with data iel¢ev

First, we test if there is any cointegrating relaghip among variables. Johansen test
suggest that there is one cointegrating relatignglmong variables and thus, we can

estimate a VAR model in levels. The results foribbansen test are as follows.

Date: 08/15/15 Time: 17:12

Sample (adjusted): 2001M06 2011M12
Included observations: 127 after adjustments
Trend assumption: Linear deterministic trend
Series: LOG(GDP) LOG(CPI) LOG(M2) SR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.244182 63.04503 47.85613 0.0010
At most 1 0.118552 27.49085 29.79707 0.0902
At most 2 0.086275 11.46486 15.49471 0.1845
At most 3 4.90E-05 0.006221 3.841466 0.9366

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.244182 35.55418 27.58434 0.0039
At most 1 0.118552 16.02599 21.13162 0.2233
At most 2 0.086275 11.45864 14.26460 0.1327
At most 3 4.90E-05 0.006221 3.841466 0.9366

We then obtain the following impulses responses aoclimulated impulses responses

functions. In summary, the responses of stock mettio monetary policy as well as the
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responses of central bank to financial market perémce are found to be insignificant

when we estimate data in levels.

Accumulated Impulses Responses:

VAR model in level;: GDP, CPI, M2 and stock returns

Response to Cholesky One S.D. Innovations £ 2 S.E.
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Accumulated Impulses Responses:

VAR model in level: GDP, CPI, TBILLR and stock rets
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Appendix 9: Data set

DATE GDP CPI ER PO PR LENDR  TBILLR M2 SR TR

Jan-01 269977.65 80.43 1454 48.64 68.63 10.6p% 09%.0] 208379.90| 18.84% 3537.98
Feb-01 272860.37 80.76| 1456 51.06 68.10 10.80% 09%.1] 209841.80| 2.69% 3607.12
Mar-01 274733.69 80.16 1454 46.89 67.97 10.50% 09%.1| 216185.40| 6.70% 3423.24
Apr-01 295934.36 79.76 1456 48.09 63.59 9.45P6 %.20 217303.00| 19.22% 3454.66
May-01 292006.29 79.62 1466 51.64 64.47 9.6000 %.30 219492.00| 25.91% 3723.61
Jun-01 299171.40 79.62 1484 50.55 65.51 9.00% %.4D 226932.70 | 23.75% 3523.49
Jul-01 293332.37 79.49 1494 46.48 66.82 9.00% %.40 231262.50| -15.56% 3675.37
Aug-01 307458.55 79.49 1501 48.37 65.40 9.00Po %.40 233225.80| -34.34% 3911.45
Sep-01 312373.68 79.89 1499 46.91 66.18 9.00% 9%.50 235254.80| -11.87% 3782.28
Oct-01 298903.45 79.76 1502 38.8p 65.94 9.00% %.4% 239741.40| 6.48% 4056.05
Nov-01 295368.92 79.96 1506 35.08 65.16 8.52% %.4% 245194.00| 10.85% 3770.45
Dec-01 298299.25 80.63 1508 34.71 67.97 8.52% %.45 250845.70 | -18.41% 3765.13
Jan-02 307457.28 81.52 1512 35.89 72.62 8.55% 9%%.51 257112.40| -11.83% 3792.76
Feb-02 320285.70 83.35 1513 37.45 73.50 8.50% 9%6.64 256076.80 | -7.93% 3967.74
Mar-02 323275.45 82.64 1518| 44.31 70.88 8.50P0 %.80 256018.40 | 4.74% 3990.31
Apr-02 323557.97 82.64 1522 47.66 71.01 8.46P0 %.70 260442.40| 4.16% 3919.43
May-02 324257.77 82.94 1524 48.15 73.25 8.4600 %.2% 264988.80| -0.65% 3930.30
Jun-02 305078.48 83.05 1527 45.90 73.49 9.33% 9%.38 263877.00| -2.44% 3893.70
Jul-02 303460.16 82.94 1532 48.2p 70.98 9.54% %.67 268028.00| -2.22% 3859.39
Aug-02 307741.86 83.05 1533] 50.19 69.62 9.48% %.7% 268515.30| -2.99% 3883.33
Sep-02 311772.20 83.15 1534 53.00 69.64 9.48% 95.7p 269683.80 | -4.97% 3940.36
Oct-02 311922.57 83.45 1536 51.6D 69.87 9.48% %.8% 274901.60 | -2.48% 3995.92
Nov-02 306632.62 83.65 1538 46.46 69.97 9.480% %.00 278166.40| 0.15% 4070.46
Dec-02 313521.93 83.96 1540 52.27 69.20 9.48% %.00 284144.30| 3.07% 4231.82
Jan-03 334032.10 84.67 1543 57.97 73.73 9.48% %6.0L 300916.50 | -5.97% 4938.51
Feb-03 357810.90 86.50 1543 61.63 73.53 9.30% 9%6.1p 298313.90| -4.51% 5168.82
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Mar-03 346114.53 85.99 1545 56.90 72.97 9.46Q0 %.10 300781.00| -11.66% 5529.63
Apr-03 340031.80 85.99 1546 47.78 72.22 9.42M% %.98 305178.50| 4.90% 5875.05
May-03 332403.91 85.89 1547 48.84 71.92 9.460 %.83 313123.10| -0.20% 6208.65
Jun-03 335362.37 85.69 1549 52.31 73.20 9.46% 9%.98 324526.90 | 0.02% 6440.35
Jul-03 332613.84 85.38 1551 53.5p 71.92 9.53% %.16 326319.20| -3.91% 6070.62
Aug-03 335867.20 85.38 1552 55.68 70.62 9.53% %.2(0 32994550 | -2.47% 5912.28
Sep-03 326904.13 85.38 1555 50.38 70.90 9.57% 9%6.20 341302.71| -2.38% 6192.63
Oct-03 331801.39 85.28 1564 54.3f 69.93 9.47% %.25 350632.72| -2.23% 6293.20
Nov-03 332599.22 85.79 1562 54.58 69.46 9.54% %.2% 358799.60| 20.31% 6289.80
Dec-03 329362.60 86.50 1564 56.18 67.50 9.54% %.25 378059.80 | 1.87% 6359.13
Jan-04 337532.49 87.41 1564 58.85 69.98 9.54% %.20 392867.28 | 28.38% 6589.69
Feb-04 345969.80 90.05 1575 58.70 71.94 9.54% %.0f 392122.16 | 21.59% 6669.55
Mar-04 347398.55 90.76 1572 63.11 81.81 9.54% %.16 404093.02| 6.46% 6412.31
Apr-04 353669.26 91.17 1572 63.18 86.23 9.54%% %.88 410769.93| -4.69% 6340.31
May-04 367145.92 91.98 1574 70.58 88.05 9.54% %.0% 417129.42| -4.70% 6371.79
Jun-04 369035.87 92.79 1572 66.61 85.99 9.54% 9%.25 420262.71| -0.91% 6526.84
Jul-04 375047.70 93.20 1574 71.0p 84.87 9.54% %.50 427403.40| -4.51% 6759.60
Aug-04 381220.59 93.81 1576 78.8f 90.43 9.63%% %.50 438362.80| -2.54% 6730.13
Sep-04 375034.77 94.01 1575 78.06 90.18 9.87% 95.68 445393.07 | 0.35% 6867.88
Oct-04 379525.96 94.01 1574 87.8b 90.38 10.01% 2%.7| 456961.13| -0.26% 6927.96
Nov-04 363314.49 94.21 1577 79.15 91.33 0.00po %.60 472445.63| -1.30% 6995.30
Dec-04 354324.60 94.82 1577 73.2/7 94.24 10.25% 0%.8| 495447.28| 4.24% 7186.07
Jan-05 371851.30 95.84 157§ 80.39 96.42 10.26% 59%.8 503130.58| -2.49% 7940.46
Feb-05 372839.36 98.27| 1580 83.52 97.09 11.10% 59%.8| 510205.38| 0.76% 7969.14
Mar-05 383753.61 98.38 1581 95.46 98.25 11.10% 59%.8| 517024.26| 4.85% 8067.89
Apr-05 389396.61 98.98 15828 94.91 102.02 10.80% 85%. 526885.16| -0.11% 8410.80
May-05 386808.60 99.39 15856 89.6]1 101.46 10.80% 45%. 533128.27| -0.82% 8412.21
Jun-05 393796.26 99.80 1584 101.00 10134 11.03% .95% 544600.54| 1.05% 8008.94
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Jul-05 401302.47 100.2(¢ 158718  105.65 100.42 11.0B9%65.00% 548351.54| 2.65% 8139.69
Aug-05 411630.99 100.61 15873  115.96 100.r6 11.0B%6.03% 566701.32| 0.45% 8512.27
Sep-05 411898.11 101.42 15900 115.55 10182 11.18%6.08% 577793.22| 13.69% 8752.77
Oct-05 401648.74 101.83 15893  109.06 10262 11.18%65.10% 588308.57| 6.25% 8987.68
Nov-05 393902.61 102.23 15913  103.05 98.97 11.40% .19% 604791.28| 1.28% 9002.11
Dec-05 397543.33 103.04 15918 105.84 98.27 11.40% .20% 648573.74| -1.23% 9216.47
Jan-06 412481.44 104.26 15918 116.88 97.26 11.1‘8% .25%6 677388.47| 1.57% 10159.01
Feb-06 419461.26 106.5 15910 111.91 100/77 11.118%6.15% 675823.17| 25.08% 10365.0
Mar-06 408610.34 105.99 15925 114.20 100.14 11.18%6.09% 699988.45| 28.90% 10907.9
Apr-06 425315.86 106.19 15940 127.45 97.85 11.18% .18% 704993.71| 18.25% 11345.3¢
May-06 432227.30 106.8Q 15958  128.%9 98.81 11.18% .30% 714822.65| -9.50% 11556.15
Jun-06 438459.46 107.21 15996 127.99 101411 11.18%.30% 727165.42| -4.33% 11458.3
Jul-06 444918.26 107.61 16006  135.90 102.45 11.189%65.28% 735204.80| -18.07% 11522.4
Aug-06 448238.20 108.02 16014  134.%9 101.76 11.18%6.25% 751781.43| 16.28% 11848.8
Sep-06 419210.37 108.32  160%5  116.[15 101{05 11.18%.87% 753011.88| 7.24% 12068.74
Oct-06 416156.97 108.63 16075 108.61 99.717 11.18% .68% 767106.29| -2.88% 12178.61
Nov-06 422493.90 109.24 16070 108.95 94.79 11.18% .12% 789929.68| 23.75% 12454.7
Dec-06 416902.64 109.8% 16036  114.33 95.60 11.18% .04% 841010.72| 18.75% 13590.9
Jan-07 408153.59 110.96 16040 100.p9 97.29 11.18% .7193 872549.42| 38.52% 15472.5%
Feb-07 423479.84 113.4 15994  107.92 97.45 11.18% .4498 905454.77| 9.25% 17174.64
Mar-07 431788.17 113.19 16020 113.58 98.66 11.18% .3698 949181.07| -5.83% 18533.44
Apr-07 446344.21 113.74 16046 122.01 96.97 11.18% .35% 979672.94| -13.76% 19523.14
May-07 452134.90 11457 16090 122.01 95.76 11.18% .349 1005313.90 17.06% 20480.4
Jun-07 451989.40 115,58 16130 127.81 97.35 11.18% .5198 | 1029561.73 -5.25% 21001.9¢
Jul-07 474104.85 116.65 16140 138.08 96.72 11.18% .569% 1056450.93 -11.39% 21916.0
Aug-07 468219.83 117.26 16240 131.44 97.97 11.18% .8298 1076896.02 0.05% 22140.5¢
Sep-07 478367.38 117.8Y 16086  144.115 97.53 11.18% .9198 | 1110983.42 15.25% 22813.1
Oct-07 482298.82 118.78 16081  153.97 98.84 11.18% .03% 1154499.28 1.74% 23294.54

1
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Nov-07 506750.10 120.2Q 16045 171.06 104.p1 11.18%4.30% 1183135.0§3 -8.71% 23690.46
Dec-07 512496.90 123.6% 16017  167.62 10991 11.1896.70% 1253997.43 -4.66% 23747.78
Jan-08 522770.52 126.60 15971  170.p2 112|166 11.18%4.80% 1293054.23 -8.94% 24636.32
Feb-08 553489.87 13117 15931 17541 13536 11.18%8.21% 1280506.1§ -21.42% 26147.42
Mar-08 497935.54 135.03 16110 190.88 182.63 14.6p%45.60% | 1300249.22 -22.08% 26743.98
Apr-08 489975.34 138.01 16122 204.39 276.64 14.2Y945.40% | 1278398.41 1.07% 25588.39
May-08 487946.13 143.45 16246  230.10 279.51 16.53944.15% | 1298039.01 -20.73% 23899.6L
Jun-08 496397.36 146.5 16842  246.50 239J00 19.111940.85% | 1295492.13 -3.55% 22559.7y
Jul-08 481706.41 148.17 16765 248.43 230,89 20.25%8.56% 1300594.09 13.01% 22054.29
Aug-08 466380.59 150.4 16525 214.713 215.p2 20.1p%7.49% 1302892.53 19.44% 22651.14
Sep-08 438564.88 150.7¢ 16724  186.[10 213|57 19.86%6.00% 1347513.93 -15.28% 24135.80
Oct-08 445095.82 150.44 16825 136.24 18531 18.00%6.88% 1367228.43 -24.01% 24070.12
Nov-08 505856.31 149.34 16972  101.29 170.49 13.26%7.20% 1394619.87 -9.31% 23507.67
Dec-08 499389.23 148.32 17483 77.84 166.42 10.98% .48% 1513543.89 0.28% 24175.91
Jan-09 506995.31 151.14 17484 82.30 18532 10.08% .18%8 | 1561465.91 -3.93% 23123.1¢

Feb-09 510923.04 151.47 17479 78.97 193/19 9.39% 3698. | 1589602.96] -18.95% 22963.16
Mar-09 520020.49 151.24 17797 88.0D 193.p1 9.15% 309. | 1645308.52 14.21% 23308.24
Apr-09 508272.94 150.74 17783 94.24 176.57 9.15% 00%. | 1693558.13 14.59% 21223.76
May-09 518198.50 15145 17775 108.89 161.B4 9.60% .13% 1737815.22 27.99% 21098.46
Jun-09 525346.49 152.27 17798 129.57 161}55 9.96% 0.11% | 1775952.13 8.90% 20565.98
Jul-09 508330.70 153.07 17818  121.17 18297 9.96% 0.60% | 1800854.37 4.12% 19375.34
Aug-09 525757.34 153.43 17823 134.25 169.p9 10.2p941.69% | 1806202.79 17.14% 19110.9p
Sep-09 510318.99 15439 17841 128.[16 173|24 10.35%2.60% | 1842315.49 6.24% 19091.18
Oct-09 526415.85 154.95 17862 138.85 163,19 10.46%42.10% | 1866068.83 1.07% 18655.81
Nov-09 535508.59 155.81 18485  145.37 162.56 10.45941.20% | 1884088.81 -14.14% 17786.74
Dec-09 502727.76 157.9¢ 184719  140.35 17372 12.00%1.47% | 1910586.86 -1.85% 16803.16
Jan-10 565641.91 160.11 18437 14454 170}41 12.00%1.30% | 1912147.31 -2.59% 16088.72
Feb-10 575924.06 163.2% 19025 140.05 16719 12.0099.19% 1948241.31 3.10% 15852.28
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Mar-10 589582.23 164.47 19069 148.63 151.46 12.00%5.67% 1982388.71 0.47% 14214.8
Apr-10 561699.30 164.70 18958  157.710 139.85 13.86%8.50% 2022800.19 8.64% 14711.3
May-10 551486.74 165.13 18980 141.38 132.p1 13.23%8.50% 2076119.66 -6.44% 14331.04
Jun-10 542181.43 165,51 19070  140.p6 128443 13.23%6.40% 2166591.27 -0.06% 14523.7
Jul-10 536262.84 165.6( 19080  139.¢7 1314 13.26%7.16% 2174354.22 -2.61% 14296.0
Aug-10 530322.59 165.98§ 19490 142.22 133.32 13.0p%6.96% 2257347.53 -7.86% 14128.9
Sep-10 526937.25 168.16 19490 142.65 138|29 13.2598.11% 2325022.171 -0.12% 14537.1
Oct-10 544901.49 169.93 19498 153.17 13780 13.2p5%7.81% 2339568.64 -0.42% 14529.5
Nov-10 564450.66 173.09 19498 158.43 140.p3 13.25%7.92% 2358708.25 -0.23% 13741.8
Dec-10 529917.49 176.53 19498  168.82 13966 15.30%.48% 2478310.24 7.32% 12926.1
Jan-11 491190.10 17959 19498 173.p7 139{59 15.30%6.66% 2484090.54 5.35% 12593.2
Feb-11 495990.38 183.3% 20878 183.17 141438 16.42%6.26% 2512946.71] -9.64% 12421.3
Mar-11 557073.03 187.32 20895 203.64 133.p2 16.4R%5.74% 249542192 -0.05% 12681.7
Apr-11 582919.65 193.54 20645 218.01 129.96 17.919%6.02% 2484011.871 4.11% 13106.8
May-11 591388.35 197.82 20545 202.76 130.[78 18.08%6.33% 2485326.57 -12.23% 14040.2
Jun-11 595611.05 199.97 20585 198.89 13657 18.08%6.50% 2544738.52  2.65% 15723.8
Jul-11 604559.09 202.31 20595 202.20 14192 18.00%6.24% 2580562.44 -6.21% 17567.1
Aug-11 571461.03 204.19 20832 188.27 149.p1 18.0p%6.43% 2721518.51] 4.69% 16577.1
Sep-11 592003.84 205.8Y 20830 188.p8 16175 17.5596.33% 2673756.80 0.68% 15873.7
Oct-11 621773.99 206.61 21009 187.28 160.66 16.7p%65.08% 2635058.39 -1.59% 15380.9
Nov-11 657450.15 207.43 21006 197.47 162.87 15.519%5.73% 2652391.11 -9.53% 14672.2
Dec-11 647779.34 208.51 21034 19541 15662 15.32%5.28% 2774281.10 -7.65% 14045.5
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Chapter 4 : BAYESIAN ESTIMATION OF A DSGE MODEL WITH STOCK
RETURNS FOR VIETNAM

1 Introduction

Monetary Policy in Vietnam has multiple goals: maining economic growth,
fighting inflation, stabilizing exchange rate anteserving the stability of the financial
system. (The Law on the State Bank of Vietham, 20Déspite the efforts, the period of
2007-2010 witness high inflation, deteriorating reacy value and unstable financial
markets. Headline inflation hit 25% in 2008, theMiam dong depreciated by 9 percent in
2009 and stock market capitalization tumbled frosn22percent of GDP in 2007 to 9.7
percent of GDP in 2008 (World Bank). In particuldre Vietnam Stock bubble busted
when Vietnam stock index lost more than two thiadsits value from 2007 to 2009,
dropping from 909 points to 280 points (Bloombergtdélbase). As a result, financial
investors’ confidence deteriorated drastically. Tiev Law on State Bank of Vietham in
2010 consequently agreed to put more emphasis dringuinflation while balancing

financial sector stability and maintaining outpubwth.

This chapter is inspired by the studies of Ceclettéil (2000, 2002, 2003), in which
a Central Bank that recognizes a bubble in thekshaarket is recommended to react to it
by putting financial market condition in the polidecision making process. The said
studies, following the same model in Bernake andtl&e(1999), show that adding a

reaction to stock prices in the policy rule reduoesrall volatility in the economy. This is
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essentially what State Bank of Vietham need to stigate in order to establish financial

stability.

The interaction between monetary policy shocksimanicial market has often been
assessed with the use of Vector AutoRegressionREYAChapter 3 of this dissertation
follows this approach and finds a link between manepolicy and the Vietham stock
market. VARs approach assumes an ordering in wiéctables come later only response
with some lags. The financial market, therefordy saacts to monetary policy with some
delay in the VAR set up (Christiano et all (1996)his assumption, though rational, is not
always true in practice as assets price is comméntywn to be sensitive and reacts
immediately to news on monetary policy. The stadddew Keynesian DSGE model of
business cycle that allows for contemporaneousaaot®ns can solve the above problem.
Moreover, the major advantage of a dynamic stochBs&w Keynesian model over a more
agnostic, but possibly less informative VAR set wonsists in its complex micro-
foundations system that bases on the preferendeaion makers in the model. Decision
makers in the DSGE model are often subject to uarrandom shocks such as technology,
preference and macroeconomic policy-making shocksclw make the model closely

reflects the real economy.

Castelnouvo & Nistico (2010) and Nistico (2012) sioier a framework in which
stock prices and monetary policy instruments al@vald to enter demand side and work
through wealth effects on household’s consumptide demand side in Nistico (2012)

consists of households facing a possibility of iegwvthe financial market in each period
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and being switched by new households who entefith@cial markets holding no wealth
at all. This assumption allows reaction to charigake financial wealth to be imperfectly
smoothed out through aggregation and stock pricetdhtions; and thereby affect
aggregate demand and enter the IS function. Thelssje in this framework consists of
profit maximizing monopolistic firms whose profitgill be securitized and sold in a
financial market. Households will have a choicdoying stocks or state-contingent bonds.
Finally, a Taylor-type policy rule with financial arket condition allows but does not

require the policy decisions to react to finang@liatility.

In this paper, we estimate two models with Vietrdata: the original framework by
Nistico (2012) and an empirical version of the sanuelel following an estimation strategy
proposed by Castelnouvo (2013). This strategy duces both backward looking and
forward looking behavior to the Philips curve ahe 1S curve, together with an interest
rate smoothing parameter in the monetary decisit We fit the model to Vietnam data
from 2001Q2 to 2012Q4 and estimate with Bayesiamrtiggues in DYNARE. As an
empirical proxy for Vietham financial market condit, we employ stock return which is
the most readily available data in Vietham thatiintely connects financial market with
household’s wealth and consumption decision. To kmowledge, this is the first
contribution to estimating a structural DSGE modé&h financial market component for

the Vietnam economy.
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Our main results can be summarized as follows.

First, the link between asset prices and housetmidumption decision via wealth
effect seems weak in Vietnam. Household’s conswnpi$ unresponsive to increases in
stock returns as the parameter reflecting the immdcstock returns to household
consumption decision, and subsequently to the ow@ap in the IS curve, turns out to be
insignificant. This result is not surprise in lighttthe modest size and high volatility of the

financial market.

Second, we identify that the financial market ctiodiis one subject of concern for
the State Bank of Vietham as it enters the cemaalk’s decision rule with a significant
impact. These results highlight that SBV is monitgrits financial market and take into

account asset price performance in the processliafypdecision making.

The chapter is structured as follows. Section Zgmés Nistico (2012)’s micro-
founded New Keynesian Model of the business cyahessome of the equation derivations.
Section 3 discusses our estimation strategy andtses$Section 4 concludes and proposes

policy implications.

2 The Model

In this section, we introduce Nistico (2012)’s @ymic Stochastic New Keynesian

model with financial market conditions.
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2.1 Households
We first portray the household sector by descghis demographics, characteristics,
preferences, the resulting behavior by individwald the aggregation across the different

age groups.

2.1.1 Demography

Following Blanchard (1985) Perpetual Youth Modgistico (2012) assumes that
the expected remaining time in the financial mafketany individual in the demand-side
of the economy is independent of age. It is alsumed that people stay in the labor
market until death (perpetual youth), ignoring netient at old age assumption as in

overlapping generation models.

The demand side of the economy consists of arfimtenumber of households,
who enter the financial market in period j and faceconstant probability of being
replaced by new comers before the next period Bgginsurvival rate 1y). As the results,
the household sector consists of an indefinite rermob cohorts whose participation time in
the financial market is different from one anothEne existence of replacement probability
y introduces heterogeneity in households whichraliews the accumulation of financial
wealth in the aggregate consumption equat®pecifically,y does not let the effects of
financial wealth be smoothed out perfectly during process of aggregation across cohorts
and therefore, allow these effects enter the aggeedemand equationVith replacement

probabilityy approaches 0, this model becomes the standardkégwesian model with a
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representative agent. During Bayesian estimatioth® modely is allocated a normal

distribution which allowy to be zero or non-zero.

Households supply labor, earn wage income and démansumption goods and
two type of financial assets: state-contingent Isomthd equity shares issued by the
monopolistic (wholesale) firms. This feature of mava stock market for shares on profits

distributed by firms is another departure from $tandard New-Keynesian model.

2.1.2 Preference
Each household has a Cobb-Douglas preferencecomsumption and leisure. Such
preferences face stochastic shocks that shiftsnidwginal utility of consumption and are

denoted as:

Vi=exp ;)

These preference shocks, as described laterifirst order conditions, affect the
equilibrium discount factoF, ., and the dynamics of stock prices. Changes in mebes

in consumers’ consumption, therefore, are linkhiarnges in stock prices.

A standard log-utility function of a j-period-olusehold at time O is described as

follows:
U(Ct, Nt) = 5l0gC]’t + (1 - 5)10g(1 - IVj’t)

where(; , denotes real consumption aNg. denotes number of hours workédis the

preference parameter.
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2.1.3 Households’ problem
Households spend income from labor and financis¢tasreturns, net of tax, on two

components: consumption and financial assets atiquis

Households enter financial markets in period j,ad®a pattern for numbers of

hours workedV;, and financial assets holding8;{,; andZ;,,,) seeking to maximize

their expected lifetime utility which is discountbg the inter-temporal discount factor (the
pure rate of time preference) to account for ingates, and by the probability of survival

across two subsequent periodg; tb account for uncertain stay in financial markets

The maximizing problem at time O by the j-period-o¢presentative consumer is

Max Eo %o B'(1 =)'V, [6logCip + (1 — 8)log(1 — Ny )]

{Nj,t' Bji:t+1' Zj,t+1} (1)

subject to the budget constraints of the form:
% 1 . . . *
PtCt,j + E; {Ft,t+1 Bj,t+1} + Py fo Qt(l)Zj,t+1(l)dl < Wth,t — P T, + -Qj,t (2)

where E, is the expectation operator conditioned on infdromaavailable at time G4/
denotes wage income from lab#y, ., denotes the one-period ahead expected payoffs of a
set of contingent claimgy’,,, denotes the associated discount factor of theiragerit
claims,Z; .., denotes the set of equity shares issued by wHelésas, Q;(i) denotes the

real price of equity shares at timel't,denotes lump-sum taxes, which is assumed to be

uniformly distributed across cohorts.
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In the budget constraint (2), the current discoditend price is given by the expectation of
the discounted bond payoff one period laRr{F,1 Bji,,} under an important

assumption that the contingent claims are risk-fféentingent claims in this model are
called Arrow securities which have two features:tigy are risk-free one-period claims
that are traded every period and 2) they reprasgginits to receive pre-specified payoffs at a
pre-specified state or zero payoffs otherwise. iBetan Arrow assets pricing measure can

be found in Kwok (2008, pp 40-41).

0, denotes nominal financial wealth carried over fiitv@ previous period, defined by:

*
.Q"t

= B+ P f, (@) + D)7, (Ddi] (3)
The Bellman equation for this problem is
U(B+, Z;) = max{(1 — ¥)'V,[( 6logC;, + (1 — &) log(1 — N )|}
+ BE(1 = )VeU (B} 141, Zj r41)
subject to (2).
The first order conditions for the household’s peob are:

au(Cj't_l,Nj't_l).
aNj’t

1.

1-Vs % _ 1-60A -,

Gt Py 1—Nj,
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6Wt 1_5
Cj,tPt 1_1Vj,t

Cir=—2(1-N;)) 4)

t 7 1-5p,

ou(Cje-1Nje-1),
3B

jt+1
1-MVS§ 1 1 -, .8 1
( V) t _[_(EtFt,t+1)] +,8( Y) t+1 =0
oy P Cj 41 Py1(1—v)
_ pVtra P Cie _ PeCjt —
EiFiii1 =B Vi PrisCpees B Pes1Cjern exp(Ver1 — V) (5)

ou(Cje-1Nje-1),

0Zj 11

(1-9)'V6

P _ _
Cie (= P_t)Qt(l)Zj,t+1(l)

1- V)t+1Vt+15 Pryq 1
Citr1 Py (1—v)

=P (Qes1 (D) + Dt+1(i))Zj,t+1(i)

Q. (1) _ Vier Gt
Qe41(8) + Dey1 (D) Ve Gt

Rewrite using equation (5):

Q:() Piyq
= E,Fy g 2
Qe41(0) + Dey1 (D) et Py
PeQ:(i) = EtFyt41Pri1(Qes1(8) + Dryq (1)) (6)
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Equation (4) is the intra-temporal optimality caimah with respect to consumption
and leisure. It shows the best combination of conqion and hours worked possibly

achieved with respect to real wage.

Equation (5) describes the equilibrium stochastscalnt factor for one-period
ahead nominal payoffs (of contingent bonds), agnatfon of the inter-temporal discount
factor 8. Equation (5) points out that at the individualdgvthe stochastic discount factor

and the inter-temporal marginal rate of substitutroconsumption are equivalent.

In equation (6), the nominal price of an equityrehs equal to the its nominal
expected payoff one-period ahead which is the stisxpected equity price in period t+1
and its dividends, discounted by the stochastitofdt .,,. Equation (6) defines stock

price dynamics and explains how stock price evobxestime.

Using equation (3), the nominal financial wealtlpatiod t+1 can be written as:

1
Q;,t+1 = m [B;t+1 + Pt+1f (Qt+1(i) + Dt+1(i))Zj,t+1(i)di
0

Multiplying both sides by, .., and using integral properties give us:

1
Fros1t(L =)0 111 = Fres1Bippr t+ f Fiis1Pes1 (Qee1 (D) + Dey1 () Z ¢4, (D) di
0

Rewrite using equation (6):

1
Freva(1 = V)21 = FreaaBjeq + Ptf Q:(D)Zj t41(Ddi
0
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Plug the above equation into the equilibrium budgetstraint (2), we obtain:
P.Cyj + E; {Freer (1 — V)-Q;,t+1} = WiNjt41 — P Ty + 05,
Plug equation (4) into the above equation and aege:
%Ptcj,t + Et{Ft,t+1(1 - )/)'Q;,t+1} =W, - PT + 'Q;,t
Equation (7) gives the form of the stochastic défece in financial wealth; .

Solving equation (7) forward:

1
'Qj,t = EPth,t + Et{Ft,t+1(1 - V)'Qj,t+1} - (W — P Ty)

1
Dy = gpt+1cj,t+1 + Et+1{Ft,t+2(1 - V)-Qj,t+2} = (Wis1 — PeyrTis1)

1
Qtyr = gpt+2 Citrz + Et+2{Ft,t+3(1 - V)-Qj,t+3} = (Wisz — PryaTia2)

(7)

1 1
2, =<PC+E; {Ft,t+1(1 - V)Ept+1cj,t+1 + Fees1Feoner2(1 + V)Z-Qj,t+2 — Fee1(1

é

— Y)Wy — Pt+1Tt+1)} — Wes1 — PeyaTri1)
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1 1 1
'-Qj,t = EPth’t + E; {Ft,t+1(1 -7) EPt+1Cj,t+1 + Ft,t+1Ft,t+2(1 —¥)? gpt+ZCj,t+2

+ Ft,t+1Ft,t+2Ft,t+3(1 - Y)sQ;,t+3)

- Ft,t+1Ft,t+2(1 - Y)Z(Wt+2 - Pt+2Tt+2) - Ft,t+1(1

- V)(Wt+1 - Pt+1Tt+1)} — Wes1 = PeyaTesq)

* 1 [o's] o
'Qj,t = gEt Dk=o(1— V)k Fit11PeaiCierre — Et 2k=o Freerc(1 — Y)k Wisk = PeicTear)

(8)

Let us now assume that cohort j at time t is endbwéh a set of labor hours. Labor
income earned from hours worked, net of taxes fsed as the nominal human wealth,

hj ¢
hiy = E¢ Xi=o Frere(1 — V) Wik = PesrcTerr) 9)
Substituting (9) into (8) gives:
'Q;,t = %Et Yi=o(1 = 1)* FeeviPrir — h;,t

Recalling the definition of the equilibrium stochiasdiscount (5) and substitute it to the

above expression:

* 1 fee) P C', *
'Qj,t = gEt {Zk:o(l - )/)k ﬂk #eXp(UHk — ;) Pt+ij,t+k} - hj,t

Pjt+kCjt+k

* 1 o) *
2= EPth,tEt{Zk=0 B¥(1 = y)* exp(epr — v)} — h;.
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Let us set

% = E{Yiso BY(1 = v)  exp(vesq — 1)}

to define the reciprocal of the time-varying progignto consume out of financial and

human wealth, which is similar cross cohorts. Pingg; into the above equation yields:
* 1 *
Qe = gPth,tzt — hj¢
Finally, we obtain:
)
Ce =5, Qe + o) (10)

TheX; term is a function of preference shocks. A positive shock to preferences in this
period therefore, increases the current propemgigonsume out of wealttt{decreases)

and reduces the present value the future payoffs.

Equation (10) defines “old traders” consumptiongrat Old traders who have been
in the financial markets for more than one periodsume out of their financial assets and
human wealth. New comers are those who enteredndriets in the current period and

therefore, have no financial wealth, they can caresonly out of their human wealth:
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2.1.4 Aggregating across cohorts
The aggregate level of consumption across cohsrtalculated as the weighted
average of all the cohorts’ consumption, in whielstecohort is assigned a weight equal to

its mass:
Xe = §'=—oo)/ 1- Y)t_ij,t
for all X=C¢,N;,B¢, T, Z:(1).
The equation depicting the dynamic path of aggeegahsumption is given at:
(e — DC = yE{Fyps1er1Qes1} + (1 = VE{Fer41%¢41Cron) (11)

in which the first term denotes the financial wekadiffects, which is smoothed out as

replacement ratg approaches 0.

2.2  Retail Sector

The economy is composed of a continuum of finaldgoproducers, whose measure
iIs normalized to unity. Final goods producers erdena continuum of measure one of
intermediate goods, indexed by i, used as inputsrding the following constant-return-to-

scale technology:
Vo= (@< (12)

wheree > 1 is the price elasticity of demand, or the degrieeompetition in the market of

inputs. This constant elasticity of substitutioroguction function exhibits diminishing
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marginal product with respect to each factor, gerty that induces firms to diversify and

produce using all available intermediate goods.

Each final goods producer would choose inpis) to solve:

MaX Pth - fol Pt(l) Yt(i)dl

€—-1
subject to fol Y, (D) e =Y,

HereP; (i) is the price of the intermediate gordi) and is taken as given because of the
assumption of perfect competition among final gopdsducers. We can also determine

input demands from the dual cost minimization peatnl
1
min j P(D)Y, (i) di
0

€—1
subject to: fol Y, () e =Y,

First order conditions of the maximizing probleralys:

€

1 e-1 €— 1 _ e—1
PtU YF@) i 1Yt(i)T‘1=Pt(i)Yt(i)
0

€

e—1

1

1 o1 E
P [ v Fa BACRCINYOIA)

1 1
PYeY, ()@ = P,(1)
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It is straight forward to obtain the following caast price elasticity demand function for

good i

v =22 "y, (13)

The assumption of perfect competition among finabds firms brings the following
relations:

P.Y, = [ P(D) Y, (Ddi

Combining with the demand function (13) yields tbkowing price index for intermediate

goods:

1

P = |fy Peo*eai] ™ (14)

2.3  Wholesale Sector

The wholesale sector is composed of a continuumafopolistically competitive
firms owned by consumers. Each wholesale firm facdswnward sloping demand for its
product. In addition, it uses labd to produce output according to the following canst

returns technology:
Y (@) = AeNe (D) (15)
whereA.,is a technology parameter which follow some stoobasocess.

Each firm entering a competitive labor market desothe optimal level of labor to

demand and seeks to minimize total costs with tgpehe technological constraint.
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Pt Pt
subject to: AN:(D) = Y (D)

Let MC; denotes the Lagrange multiplier with respect tost@int.MC; is the firm’s real
marginal cost, that is, the derivative of total tcasth respect td;. Put differently, it
measures the additional cost from a marginal irsgem production. Assume that

government subsidies employment at a constanttate

Let’s write the Lagrangian as:

W, . ) . W .
L= ?Nt(l) - A(AtNt(l) - Yt(l)) - T*P_Nt(l)

The first order condition with respectdp(i) is:

oL _We_ Wi
aN.() P, B

The equilibrium real marginal costs, which are ¢ansacross firms and are given by:

Wi

MC=2=(1-1)5%

(16)

Wholesale firms set nominal prices on a staggeesisb Following Calvo (1983) and
Gertler (2002), each period a firm is assumed josadits price with probability — 8 and
keeps it price fixed with probability. The adjustment probability does not depend on how

long a firm’s price has been fixed. The random alale that describes the event of price
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adjustment follows a geometric distribution with rgraeterd where 1 -6 is the

probability of success (i.e. the price is adjusted)

Wholesale firms choose to set its price optimahyg seek to maximize the expected
stream of future dividends (assuming that all psofiill be distributed as dividends). The

dynamic problem faced by an optimizing firm at timee t can therefore be stated as:

max Et{Z?:O 9kFt,t+kYt+k(i)(Pt(i) - Pt+kMCt+k)} (17)
{P.(1)}
subject to the intermediate goods demand coming the retail sector (13).

The first order condition is:

9 © P()\ € Pe(0) —-e—1 B
P E; {Zk:o 0 Fy 41 (1—€) (ﬁ) Y; — 0%Fp i (—€) (Pt—l) MCHk} =0

t+k

Rearranging the equation gives:

o P (i)
E: Zk:o 6’kFt,::+k (#:k) Yt+k(Pt(l) ( )Pt+kMCt+k) =0

This equation equates expected present value wfefubarginal revenue with the expected
value of future marginal costs. Rearranging terimegyus the following expression for the

optimal price at time t:

P.(i
Ee %000 Fuenr (BD)  VeriPesiMCene

o P.(i
e 30 0%Fecrc (2D) v,

Pe()) = (1+p)
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wherel + u = €/(e — 1) is the steady state gross mark up.

The above expression can also be rewritten morgaotty as:

P(i) = (1+ Wk, (Z ‘Ut,t+th+kMCt+k)

k=0

P\~ €
9kFt,t+k<P£+k) Yirk

Pe()) €
(o]
EtYreo 9kFt,t+k(Pt+k) Yivk

where Witk =

In general, the optimal price equals the steadte staarkup multiplied by a weighted
average of expected future nominal marginal cose Weight is dependent upon how the
firm discounts future cash flows in each period (teking into consideration that the price

is fixed in t+k) and also the relative proportidneapected revenues in every period.

2.4 Government

The government budget constraint is given by

PtTt = Pth + T*WtNt

Wherth == tht'

The assumption is that the public sector consuaésctionw, of total output.
Government subsidizes employment at a constanttaggppropriately selected to correct

to monopolistic distortion in the wholesale sector.

In equilibrium, all agents are maximizing with pest to their constraints, supply

equals demand in every market, and all resourcst@nts are satisfied.
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Net supply of state-contingent bonds is z€iB, = 0). Aggregate stock of
outstanding equities for each intermediate firm inagsequal to the total amount of issued

shares, which is normalized to(Z,(i)=1 for all (i € [0,1]).

The present discount real value of future finanwiaalth is equal to the current

level of real stock price index:

Et{Ft,t+17Tt+1'Qt+1} = Q;

and the state of equation for aggregate consumpiaas:

Ce—1DC = V5Et{Ft,t+17Tt+1Qt+1} +(1- V)Et{Ft,t+1Zt+1Ct+1} (18)
in which
Q: = Et{Ft,t+17Tt+1[Qt+1 + Dt+1]} (19)

Nistico (2012) takes as benchmark an equilibrimmvhich price are fully flexible
(6 =0), and is representative agent setup (replacemeatyra 0). He labels this

equilibrium the frictionless and denotes varialethis equilibrium with an upper bar.

2.5 The linearized model®
Output gap is defined as the log-deviation of Eouum real output from the

frictionless benchmark:

Xt EYe — Ve

! For a detailed description on the linearized model, see Nistico (2012).
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Stock price gap (or later mentioned as financialditoon) is accordingly defined as the log

deviation of real stock price from the potentiaicst price:
St =q¢ —qe
Price inflation is defined as:
Ty = Pt — Pt-1

For the derivation of the potential output and ptite stock price, see a detailed derivation

in Nistico (2012, pp 134-135).

We assume the monetary policy makers set short-tevminal interest in response to
derivations of the equilibrium allocation from tliectionless benchmark following the

Taylor type rule:
T =17 + (PrTte + P + PsS) + &7

which allows for a response to our measure of redrcondition, beyond the one in the

response to output gap and inflation.

Nistico (2012, pp 134 and Appendix A2) shows tha steady state equations of the
complete model { # 0 and y # 0) in derivation with respect to the benchmark steady

state can be written as:

Ty = BE T + KXy

1 P 1
xp =—FEx; 1 +—s, ——(r, — E;mtppq — 11t
t 1+1l) trt+1 1+1l) t 1+1l)( t titt+1 t)
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S¢ = EEtSt+1 —AExpyq — (e — By —11) ¢
1 =11 + (Prte + Puxe + PsSe) + €

11 =P+ EeAapyq — Avpyq — ﬁEtAgL#l + Weer + Wyg: + Wy,

in which the discount factgf is defined as:

B
1+ ¢

B
andy = y(y) such that)’'(y) > 0 andy(0) = 0.
The coefficients are the following functions of enig¢ing structural parameters:

Wy ¢Pg(1—ﬁj
7 1+lp—:§pg

lpv(l + 170) - Epv(l + 1,0)(1 + ¢v) -1

sz(l_pv) 1+1/J_ﬁp
lPeEL,.
1+lp—ﬂpe

W, Y[B(1-Y)py]

in which A+P)[1-BA-V)py]

The stochastic structures are summarized by th@Afirlg six processes:
day = pgldagys +ni
Ve = Py Veq N7
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9t = PgGe—1 + ¢
& = prer—q tni
& = Pylt-1 TNt
e = Pnel1 + N

with n/~N(0,4?2), for allj = {a,v,g,7,p,e,p}. Exogenous shocks include technology
shocks, preference shocks, government consumptiocks, monetary policy shocks,
inflation shocks, and financial market non-fundatakshocks. Non-fundamental shocks
are variations in the risk premium or other nondlamental shocks that originate within the

stock market. Endogenous variables @@/, ,B;,T¢,Z:(i).

3 Model Estimation

3.1 The data
We use quarterly Vietnam data running from 200192011Q4. We employ four
observables: output growth rate, inflation (CPPHwth rate, real interest rate (real Treasury

bill rate) and stock returns. All data is demeapgdr to estimation.
The measurement equations are as follows.

AlnGDP = &+ yy — yeq

AlnCPl = &+ mp —miq

TBILLR = 1+ 1,
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AlnSR == f + qt - qt—l

The empirical proxy for the short-term nominakirgst rate is the Treasury bill rate.
Treasury bills are considered short-term policytrumeents and are issued to help the
central bank implement monetary policy or to fur tgovernment’s budget deficit.
Treasury bills are not traded on the local excharaged are only available to commercial
banks that maintain accounts with the State BanKietham. Treasury bills are issued by
the State Treasury at tenors less than 1 year @ilyri3 weeks, 26 weeks, and 52 weeks)
with a face value of VND100,000. This instrumentigsued to temporarily finance the
state’s budget deficit or help the SBV in contrajlimonetary policy. The source of our

data for Treasury bill rate is the Internationalidtary Fund Database.

The empirical counterpart for stock price gaghould be a measure that relates
financial wealth’s impacts with household’s constimp decisions. In this chapter, we use
stock returns as the proxy fey since according to conventional wisdom, stockrresuake
high (low) values when the financial conditions gaod (bad). In theory, good financial
market performance affects household’s expectatidrigture returns of private portfolio
and consequently urges them to change current ogoigan patterns. This is called the

wealth effect.

In section 3.2 and section 3.3, we estimate twalet® the theoretical model by
Nistico (2012) described earlier and its empiricalinterpart featuring backward looking

behavior. The models are estimated using Bayesethaods in DYNARE.
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3.2  Estimation of the theoretical model

We compare the fit of both models to the Vietnaatady comparing their log data
density. The empirical model featuring backwardklag behavior proves to fit the data
better than the theoretical model. The log datssithenf the empirical model reads 118.38,
a figure higher than that associated to the theatemodels without lags, which reads

117.53. For this reason, we will discuss the eivgdimodel in more details.

Before estimation, we calibrate some of the patareeof the model. We demean
GDP, inflation and the stock returns rate by sg§fimnd r to their sample means that read,
respectively, 1.99% and 0.62%. We fix the sharguflic expenditures over GDF to
0.28, the average share in period 2006-2011. Paeamedepicting a wealth effect in the
household’s consumption pattern is assigned a prean of 0 and a normal distribution so

that the parameter can freely speak for the data.

The estimates for the theoretical model are ptesein Table 4-2. In contrast with
the results for the U.S data provided by Castelncand Nistico (2010), we do not find

strong support to the role of stock prices in thizdel from the Vietham data.

The parameter of interest here is the turnoves yair the probability of being
replaced in the financial marketis estimated at O and this result indicates tlhatdations
in financial holdings do not have an affect the sehold’s consumption pattern which is
described in details by equation (11). The weallanoel that links asset prices and
household’s consumption in Vietnam is found to leaky which is not surprising in light

of the high volatility and modest size the Vietnamstock market.
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Table 4-1: The theoretical model for estimation

New-Keynesian m, = BE 1 + KX, (20)
Philips Curve
1 1
IS Curve Xt = mEtle + %St - m(rt —Emey —rr)  (21)
Real stock price S¢ = BE¢Sear — AEeXpq — (1 = et —17) + ¢ (22)
dynamic process
Monetary Policy Rule e =11 + (Patte + Puxe + sSe) + Uy (23)
. ®
,FE natural rate of 1 = p + EeAapyq — Avpyq — TEtAgt+1 + Weer + Wy g: + Wyv,
interest ¢
(24)
Technology shocks da; = pghagsq + &
Public expenditures gt = Pgge-1 + €
shocks
Preference shocks Ve = Py Vpq + &
Risk premium er = Per-1 t &
Monetary Policy U = pu€-g + &
Shocks

Wealth channel in more advanced economies likehasea significant yet small impact on

household’s behaviors (Koivu, 2010).

As to the systematic monetary policy by the SBdek of Vietham, our estimates
suggest a strong and significant response to ioflaand output gap, which is in line with
the goals of the central bank. Estimations usin§.Wata in Castelnouvo and Nistico
(2010) suggest that the Federal Reserve Fund respastrongly to inflation but very
weakly to output gap. The difference between figdins due to Vietham, being a

developing nation, has been emphasizing growtresiSg6.
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Table 4-2: Bayesian estimates of the theoretical model with Vietnam data

Structural Parameters

Parameters Prior Posterior 90% HPV Prior Prior Std.

mean mean distribution dev.

Y 0.5 0 0 0 beta 0.28

0 0.75 0.7302 0.6949 0.7627 beta 0.05

1) 14 3.5628 3.5602 3.5656 gamma 1

u 0.2 04298 0.3814 0.4598 gamma 0.05

b 2 1.1013 0.9347  1.2376 norm 0.3

b, 1 0.9511 0.897 1.0107 gamma 0.1

b, 0 0.1166 -0.0067 0.2166 norm 0.25

Shock Processes

p, Persistenceim 0.5 0.3061 0.176 0.3918 Dbeta 0.2
p. Persistencein 0.5 0.855 0.8135 0.8918 beta 0.2

p. Persistenceia 0.5 0.3345 0.189 0.4366 beta 0.2
pg Persistenceing 0.5 0.4493 0.3179 0.5537 beta 0.2

p, Persistenceinu 0.5 0.1474 0.023 0.2633  beta 0.2

o, Std.dev. v 0.01 6.2077 4.4693 7.7411 invg 2

o, Std.dev. a 0.01 19.8097 17.7302 21.03 invg 2

o, Std.dev. e 0.01 0.1691 0.1265 0.204 invg 2

oy, Std.dev. g 0.01 0.011 0.0022 0.0178 invg 2

o, Std.dev. u 0.01 0.1086 0.0868 0.1291 invg 2
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Table 4-3: The complete model for estimation by Castelnouvo (2013)

New-Keynesian =B+ aB) E e +a(l +aB) tm,_y + Kx, + €7

Philips Curve (25)
IS Curve Xe = WeEixppq + (1 — 0 )xeq — 8,1y — E¢reqr) + s + &F (26)
Real stock price dynamic St = PEiSesr + AExpy1 — O05(Ry — Eymreyq) + “-}S (27)
process

Monetary Policy Rule T = Qptee1 + (1 — ) (Pt + Puxe + bsse) + €0 (28)
Inflation shocks (supply & = préi—y + 07

shocks)

Preference shocks (demand & = px&ioq +NF

shocks)

Risk premium & = psei_1 + i

Monetary policy shocks & =pPr&-1 M

In addition to price stability, the central bankasked to support GDP growth, in particular
the growth of State-owned enterprises and it hagmexplicitly prioritized between the
two goals. This is obviously not the case for th8.UFederal Reserve Fund whose mission

IS to control price level.

3.3 Estimation of the empirical model

3.3.1 Estimation Strategy
Following Castelnouvo (2013) estimation strategye modified the theoretical
model and estimate it with Vietnam data. The stpates described and justified in the

followings.
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First, we add indexation to past output to theu8se, indexation to past inflation to
the Phillips curve and interest rate smoothing ipatar to the policy rule. Although,
ideally, lags of output and lags of inflation cam d&dded to the original model by deriving
from the household’s problems (with habit formajiamd the firms’ problems (with past
inflation in the pricing equation), we choose taddtie lags to the final log-linearized
equations as a short-cut to achieve the same sedulls important to note that adding
indexation to the past does not distort the origmadel as the steady state of the original
model and the empirical model converge. Ireland0430also points out that a purely
forward-looking model can oversee some dynamicadan the data while they might be

the product of back-ward looking behavior of houddl and firms.

After adding lagged output gap and inflation tertmghe original model’s IS and
Phillips curves, equations (20) and (21) are regaduy (25) and (26). The new parameters
w, (indexation to past output) amd(indexation to past inflatiorjoth liec between 0 and 1;
conveniently, they summarize the importance of tecll-looking elements in the
economy. If the data prefers the original microrfded specifications (21) and (22) to the

more general alternatives (25) and (26)andw, are allowed to equal to O.

The equations presented in Table 4-3 form a campsgstem for estimation,
involving four observable variables (output gap inflationm,, nominal interest ratg,
stock returns,;) and four unobservable shocks (to preferesjcenflation ff, stock market

g} and monetary policye] ). The empirical model has 15 parameters. k, w, ,

lp) A) 69() 65) ¢T[) ¢xr ¢S’ d)‘rp pT[; px; pS’ and pT"
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In our empirical model, the central bank formutaend implements monetary
policy by following the Taylor-type rule in equatig28), according to which it increases or
decreases the short-term nominal interest mate response to past interest rate;,
deviation of inflationr,, output gapc; and financial condition embedded in stock returns

s, from their target level (the frictionless level).

There are three justifications for adding the nesé smoothing parametgy. to the

Taylor rule.

First, past policy decisions matter and influetieecurrent policy.

Second, central banks make changes to their pojigally through a series of
small adjustments in the same direction, drawnawetr a period of months, rather than
through an immediate once-and-for-all responseht new development. Interest rate

smoothing helps minimize the volatility of intereate changes.

Third, adding¢, does not distort the original model’s policy ruldote that
equation (28) is an ARMAX(1) in whichp, plays the role of a short term effect or an
adjustment process towards steady state. In thge ham,7._, will converge to the steady
state levelr* and the only effect on interest rate in the long will be coming from
x,m,and s. The long run effect is therefore given by the soim¢,, ¢, and ¢. This is
consistent with what the Taylor rule in the oridimaodel depicts in equation (24). (See

appendix 1)
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To rationalize the employment of a Taylor-typeertor Vietham data, we perform
an OLS regression with interest rate (after cohtrglfor the lag of itself) as the dependent
variable and output growth, inflation and stockures as the independent variables. The
OLS regression result show that in Vietnam, inflatdrives interest rate significantly (at a
10% significance level) and that increases in dugmd stock return are followed by
positive yet insignificant increases in the intéremte. (See Appendix 2 for regression

results)

Furthermore, Asso, Kahn & Leeson (2010) argue thiawer policy strategies
including the ones based on money growth targeiinguccessful in maintaining price
stability over a long period, might be empiricailhdistinguishable from a policy based on
the Taylor rule. Razzak (2001) makes a model-ba&seduation of the Taylor rule and
McCallum rule which is another monetary supply ru@d finds out that they can be
essentially equivalent in their treatment of inflatand output shocks. Nelson (2008) also
points out that theoretically, Taylor and Friedmaawve very similar views on how the
economy works, especially in the way that they bamphasize Phillips curve

specifications with temporary nominal price and wagidities.

3.3.2 Priors calibration

The parametey in the IS curve, as mentioned earlier, strikesdifference between
the standard New Keynesian model and the modeépted above. In this model, agents
do not remain in the financial market over an iméinhorizon; instead, they face a

probabilityy of exiting the market regardless of how many petizey have stayed in the
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market. Following Nistico (2005), we assume a préonormal distribution with mean 0
and standard deviation of 0#56(y)~ Normal (0,0.5), and thus letting the data free to
speak as regards this key parameters. With thisngstson, a financial wealth effect on

consumption is allowed, but not required.

Indexation to the past andw, are set at 0.5, implying equal emphasis on paskt an

current economic performance.

The inter-temporal discount fact@ can be determined via the steady state
conditionp = (1 +r)~! where r can be calibrated to the average shom tguarterly

nominal interest rate in the data, which equals Aétordingly, is set equal to 0.98.

For the policy rule parameters, we consider a ‘inio regime, featuring an
aggressive response towards inflation as statetthanLaw on the SBV (2010) and an
explicit concern for output gap as suggested bygiCand Nguyen (2013). We therefore
set¢g, = 2 and¢, = 1. The interest rate smoothing paramefgiis set a0d.5 implying an

equal emphasis on backward looking and forwarditapkehavior of the policy rate.

We assume that reaction to stock prigas normally distributed with mean zero
and standard deviation 0.25. With this setting, allew the data to freely reflect the

reaction of State Bank of Vietnam to stock returns.

3.3.3 Posterior estimates
The posterior estimates of our model are repartdtie third column of Table 4-4

(third column). Looking first at the parametgmwhich suggests the absence of a measure
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of financial condition in the IS curve. The postermean ofj equals 0.014 and is not

significant. This result indicates that the impafcasset prices on household’s consumption
is extremely small. This finding is in line with dhestimates of the theoretical model
discussed earlier in section 3.2. Neverthelessgitye of the posterior mean is consistent
with economic intuition: the higher stock returtise more incentives households have to
allocate resources to current consumption, andbister the economic conditions as

captured by the output gap.

Second, regarding the systematic reaction of naopegpolicy by the SBV, our
estimates suggest a strong and significant resptmseflation as well as output gap.
Inflation remains the primary concern for the StBnk of Vietnam, in line with its

declared mission to curb inflation in the Law ore 8BV (2010).

The SBV'’s response to stock price gap is fountbdssmall and significant. This
result is in line with our VAR analysis in Chap&m which we find a significant and mild
response of interest rate to shocks in the finhkmogrket. The parametdr,, which takes
the value of 0.3788 with a 90% credible set eqoal®1783, 0.5627], suggests that
fluctuations in the market are incorporated in deeision rule and accordingly, financial

market condition has been monitored by the SBV.

Third, backward looking behavior in inflation seeto be dominant. Past inflation
has significant impact on current inflation as ixal&on to the past takes value of 0.8392.
This result is in contrast with that reported foe tJ.S. as Castelnouvo and Nistico (2010)

find a low degree of price indexation of only 0.04.
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Indexation to expected output gap is found to leeyvhigh for Vietnam as
parametet, is reported at 0.974. Output fluctuations seenbdodriven much more by
future realizations of the output gap rather thgit Ipast realization. This is, again, not the
case for the U.S. as the parameter is reported38t ihdicating less emphasis on future

realizations of output gap.

It is noteworthy that information from the data feund to be useful for all
parameters estimation: the posterior distributioinall parameters depart substantially from

the prior. (See Appendix 2 for figure of priors gmasteriors distributions)

3.3.4 Impulses responses

Figure 4-1 and Figure 4-2 displays Bayesian inpuésponses generated from the
model. First, what is the impact of an unanticigdateonetary policy shock on financial
markets? The answer to this question may shedslightthe influence by the SBV on
managing financial shocks. On the first column ajuFe 4-1, we present the impulse
responses to monetary shocks. An unexpected postne standard deviation shock to
short-term interest rate results in a negativesaguificant response by the financial market

as stock returns lose 6 basis points quarterlppraximately 24 basis points annually.

This reaction of stock returns is in line with e suggested by the VAR set up in
chapter 3 in which we find that stock returns agaiicantly driven by shocks in monetary
policy (with money supply as proxy). Both outputpgand inflation response negatively
and significantly to monetary policy tightening. {put gap decreases by approximately 1.1

basis points and inflation decreases by 3.5 basig.p
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Table 4-4: Bayesian estimates of the empirical model

Structural Parameters

Parameters Prior densities Posterior 90% HPD interval Prior Prior
means densities  Standard
Deviation
o 0.5 0.8392 0.7463 0.9214 beta 0.28
K 0.05 0.0495 0.0458 0.0534 gamma 0.01
W, 0.5 0.974 0.9537 1 beta 0.28
] 0 0.0147 -0.0036  0.0362 norm 0.5
A 0.05 0.0444 0.0394 0.0485 gamma 0.025
S, 0.1 0.0337 0.0104  0.0589 gamma 0.05
8¢ 0.1 0.2618 0.2362  0.2818 gamma 0.05
(i) 2 2.1014 1.9264  2.2505 norm 0.3
P, 0.25 1.2632 1.2271 1.2996 gamma 0.1
b, 0 0.3788 0.1783 0.5627 norm 0.5
$, 0.5 0.8149 0.7488 0.8581 beta 0.28

Shock Process

Prior  Posterior 90% HPD interval Prior Prior
densities means densities  Standard
Deviation
Pr Persistence in[ 0.5 0.4689 0.4064 0.5299 beta 0.28
Px Persistence inf* 0.5 0.097 0 0.2195 beta 0.28
Ps Persistence ig;} 0.5 0.4202 0.3625 0.4877 beta 0.28
P Persistence i/ 0.5 0.2963 0.1929 0.4635 beta 0.28
Nx Std. dewf 0.01 0.0088 0.0069 0.0107 invg 10
Ny Std. deve? 0.01 0.0542 0.0422 0.066 invg 10
Ns Std. deve; 0.01 0.1336 0.1059 0.1612 invg 10
n, Std. dewe! 0.01 0.0539 0.0417 0.0656 invg 10
Ny Std. devel 0.01 0.0542 0.0422 0.066 invg 10
n, Std. dewe! 0.01 0.0539 0.0417 0.0656 invg 10

Second, it is also important to understand ifrficial shocks have an impact, in turn,
a significant influence on policy rate. Column 2Figure 4-1 indicate that in reaction to an
unexpected increase in stock returns, the shart teonetary policy rate increases slightly

by 0.015%. The response of output gap was insaamti probably because stock price
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boom generated though a non-fundamental shockstistrong enough to feedback into
real activity directly through. Stock returns fluations seem to be not a source of price

instability as increases in stock returns do nad l® changes in inflation rate.

Third, as depicted by the first column in Figur@,4a one standard deviation shock
to preference raises output gap by approximateD6%. or 6 basis points. Inflation
increases by 0.5 basis point and interest rates lige 1.5 basis points. Unexpectedly,

financial condition worsens by 1.5 basis points.

Forth, results in the second column of Figure duggests that a one standard
deviation cost push shock increases the annualitktion rate by 10 basis points or 0.1%
and decreases output gap by 0.6 basis point. Ralan@arket reacts negatively and
significantly to this shock as stock returns desdirl.5 basis points or 0.015% quarterly.
The rise in inflation requires a tightening of mtarg policy under which the short term
interest responses immediately with a 1 basis pamndrease; the response then gradually

increases and peaks at 2.25 basis point afteriédser

It is noteworthy that preference shock and inflatshock both work to increase
nominal interest rate. Preference shock, howeveosts output growth and improves
financial condition. Inflation shock, on the othband, decreases output growth and

WOrsens assets returns.
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Figure 4-1: Impulses Responses to monetary policy shock and financial shock

3.3.5 DSGE and Bayesian VAR

In this section, we compare the fit of the empirib&GE model with Bayesian
VARSs using the same data set and the same numiodisefvations. The log data densities

of each model are presented in Table 4-5.
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The results indicate that the DSGE model with enastrictions perform not as
good as BVARs. The results are not surprising dustticter restrictions by the DSGE
framework vs. a VAR setup, which is a more agnobtit possibly less informative for

policy making.

4 Conclusions and policy implication

This paper estimates a New Keynesian model propogédistico (2012) in which
financial market performance, with stock returngesxy, is allowed but not required, to
enter the household consumption decision and ealiyirives aggregate fluctuations. We
use Bayesian techniques in DYNARE with the Vietrdata from 2001Q2 to 2011Q4. This
is the first attempt, to our knowledge, to estimdietham economy using a DSGE model
with financial market condition.

The results from parameters estimation indicaté shack price and household
consumption are weakly linked in Vietnam as stodkepdoes not enter the household
aggregate consumption equation as well as the I8ecun Vietnam, it seems that
households do not have a tendency to change tbasumption pattern when they are
given more expected financial holdings. This reselteals a policy implication that the
probability of influencing household behavior inetfiam via monetary policy is limited.

Monetary policy tightening significantly and negally affects all variables
including output gap, inflation and stock retur@ocks to the financial market, in turn,

have a significant impact on interest rate butarinflation or output.
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Figure 4-2: Impulses Responses to preference shock and inflation shock

Table 4-5: Log Data Densities for various models

Model L og Data Density

DSGE 104.763342
BVAR(1) 132.0807
BVAR(2) 128.6828
BVAR(3) 135.9495
BVAR(4) 137.8284
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We also detect that the financial market condit®oone subject of concerns for the
State Bank of Vietnam as it enters the central Isascision rule with a significant impact.
Inflation remains the number one target of monefauljcy, followed by output growth.
These results highlight that SBV is rather actimemonitoring its financial market and

growing economy.
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APPENDIX
Appendix 1.

The Taylor rule in the modified model with lags Ggstelnouvo (2013)
1 = ¢p1eog + (1 — ) (Prmre + PocXe + PsSt)
In steady state, and r;_; will converge to the steady state levél
r =g+ (1= ) (dam +dex + ss)
Thus, " =¢,m + dx + Pss

In the long run, only changes in inflation, outgap and stock price gap are reflected in the
interest rate.
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Appendix 2: OLS regression for Taylor-type rule

regress r lagr

Source 55 df M5 Humber of obs = 42
F{ 1, 40) = 0.49

Model .00051667TE 1 .D0D516678 Prob > F = 0.48594
Residual .04245972 40 .0D01061493 R-sguared = 0.0120
Adj B-sgquared = -0.0127

Total .042976399 41 .001048205 Root MSE = .03258

r Coef. S5cd. Err. T Px|t| [95% Conf. Interwvall]

lagr 1131162 1621337 0.70 0.489 -.2145682 .4408005
_cons -.000231 0050311 -0.05 0.964 -.0103992 .00599372

regress € X pin =

Source 55 df M5 Humber of obs = 42
Fi 3, 38) = 1.53

Model 000055639 3 .000018546 Prob > F = 0.2227
Re=zidual .00046104 38 .000012133 R-=quared = 0.1077
Bdj B-sgquared = 0.0372

Total .D00516678 41 .000D12602 Root MEE = .00348
e Coef. 5td. Err. t Bx|t| [95% Conf. Interwvall]

4 .0051156 .0095992 0.53 0.597 -.0143171 .0245482

pin -.0165376 .0082743 -2.00 0.053 -.033288 0002128

= 0004037 .0023186 0.17 0.863 -.00425%01 0050976
_cons -.000037 .0005418 -0.07 0.946 -.0011339 .0010599
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Appendix 3: Priors (grey) and Posteriors (black3tBibution
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Appendix 4: MATLAB code for the empirical model

varpinxrse pine xe se r;
varexo eta_s eta_x eta_pin eta_r ;

parameters beta alpha kappa omega psi delta_x &dwth_s phi_pin phi_x phi_s phi_r rho_pin rhoha rs
rho_r;

model (linear);
pin=beta*(1+alpha*beta)"(-1)*pin(+1)+alpha*(1+alphata)”(-1)*pin(-1)+kappa*x+e_pin;
x=omega*x(+1)+(1-omega)*x(-1)-delta_x*(r-pin(+1)psi*s+e_x;
s=beta*s(+1)+lambda*x(+1)-delta_s*(r-pin(+1))+e_s;
r=phi_r*r(-1)+(1-phi_r)*(phi_pin*pin+phi_x*x+phi_s$)+e_r;

e _r=rho_r*e_r(-1)+ eta_r;

e_pin=rho_pin*e_pin(-1)+eta_pin;

e_s=rho_s*e_s(-1)+eta_s;

e _x=rho_x*e x(-1)+eta_X;

end;

varobs pin xr s;

initval;
pin= 0;
X =0;

nou
oo

in =0;

X T

0;
0;

® D®D®Ddw"”w =
]
11

eta_r=0;
eta_pin=0;
eta_s=0;
eta_x=0;
end;
beta =0.98;

estimated_params;

alpha, beta_pdf, 0.5, 0.28;

kappa, gamma_pdf, 0.05, 0.01;
omega, beta_pdf, 0.5, 0.28;

psi, normal_pdf, 0, 0.5;

lambda, gamma_pdf, 0.05, 0.025;
delta_x, gamma_pdf, 0.1,0.05;
delta_s, gamma_pdf, 0.1,0.05;

phi_pin, normal_pdf, 2.0, 0.3;
phi_s, normal_pdf,0,0.5;
phi_x, gamma_pdf,1, 0.1;
phi_r,beta_pdf, 0.5, 0.28;
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rho_pin, beta_pdf, 0.5, 0.28;
rho_x, beta_pdf, 0.5, 0.28;
rho_s, beta_pdf, 0.5, 0.28;
rho_r, beta_pdf, 0.5, 0.28;

stderr eta_s, inv_gamma_pdf, 0.01, 10;
stderr eta_x, inv_gamma_pdf, 0.01, 10;
stderr eta_pin, inv_gamma_pdf, 0.01, 10;
stderr eta_r, inv_gamma_pdf, 0.01, 10;

end;
estimation(datafile=DSGEmoneyquarterly,nobs=43,fobs=6,bayesian_irf,conditional_variance_decomposi

tion =[1 4 10 40],moments_varendo,
mh_replic=200000,mh_nblocks=2,mh_drop=0.45,mh_¢sdalB,mode_compute=6);
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Appendix 5: Impulses Responses for empirical model

Shock to eta_s

-+ 2

x10 pin %10 X
5
8
4 6
5 4
10 2
0
s
-2
§ 10 15 20 25 30 3 40 5 10 16 20 25 30 3B 4
s &5
015
02 1
015 ] o
0.1 4
0.05
0.05 1
0
5 10 15 20 2 30 3 40 s 10 15 20 25 30 3 40

x10° pin x
&
0.06 g
/]
0.04 ,
z n,mzk 1
0 0
5 10 15 20 2 30 35 40 5 10 15 20 25 30 35 40
s e_x
0
0.06 g
0.005 0.05 E
004 ,
001
0.03 g
0015 002 g
0.01 g
0.02
5 10 15 20 2 30 35 40 5 10 15 20 25 30 35 40

103

0.025

0.02

0.015

0.01

0.005

20

25

30

20

25

30

35

40



|
.5

-
i}




Appendix 6: Data

Date Output gap (x) Interest rate (r) Inflationn(pi | Stock returns (s)
Jun-01 0.085214 0.0545 -0.008 0.619342
Sep-01 0.043184 0.0565 0.003 -0.71612
Dec-01 | -0.0461 0.054267 0.002 -0.03777
Mar-02 | 0.080408 0.057233 0.026 -0.16222
Jun-02 -0.05794 0.0595 0.040 0.009498
Sep-02 0.021704 0.0607 0.043 -0.10384
Dec-02 | 0.005597 0.0593 0.045 0.006567
Mar-03 | 0.0989 0.061867 0.039 -0.23173
Jun-03 -0.03156 0.0625 0.036 0.046098
Sep-03 -0.02554 0.0581 0.028 -0.08888
Dec-03 | 0.007492 0.0506 0.026 0.180861
Mar-04 | 0.053313 0.0556 0.043 0.50797
Jun-04 0.060421 0.057067 0.071 -0.10534
Sep-04 0.016125 0.0585 0.097 -0.06841
Dec-04 | -0.05681 0.0565 0.099 0.025823
Mar-05 | 0.079787 0.059933 0.090 0.029726
Jun-05 0.025833 0.061233 0.081 0.001216
Sep-05 0.044942 0.062 0.076 0.158949
Dec-05 | -0.03547 0.0619 0.085 0.060907
Mar-06 | 0.027458 0.062767 0.083 0.493228
Jun-06 0.070505 0.055567 0.074 0.023609
Sep-06 -0.04489 0.037305 0.072 0.021376
Dec-06 | -0.00552 0.0335 0.067 0.355742
Mar-07 | 0.035082 0.0363 0.065 0.354226
Jun-07 0.045724 0.0408 0.074 -0.04452
Sep-07 0.05672 0.0475 0.086 0.021415
Dec-07 | 0.068916 0 0.107 -0.12158
Mar-08 | -0.02882 0.082125 0.164 -0.58422
Jun-08 -0.00309 0 0.245 -0.25779
Sep-08 -0.12387 0 0.277 0.134063
Dec-08 | 0.129878 0.111892 0.236 -0.36949
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Mar-09 0.040482 0.0679 0.155 -0.11736
Jun-09 0.01019 0.0762 0.067 0.468261
Sep-09 -0.02902 0.0833 0.024 0.259138
Dec-09 -0.01499 0.094133 0.046 -0.16049
Mar-10 0.159365 0.11145 0.075 0.008994
Jun-10 -0.08381 0 0.085 0.0157
Sep-10 -0.02852 0 0.086 -0.10955
Dec-10 0.00564 0 0.108 0.064206
Mar-11 0.049975 0 0.128 -0.04977
Jun-11 0.066892 0 0.194 -0.06401
Sep-11 -0.00607 0.1235 0.225 -0.01149
Dec-11 0.090037 0.198 -0.19584
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Chapter 5 : CONCLUSION AND POLICY IMPLICATIONS

Economic theory suggests that changes in monetdigyan be transmitted to the
economy through a number of channels: interestats@nel, credit channel, exchange rate
channel and asset prices channel. (Mishkin, 199§ @issertation aims to contribute to
the study of monetary policy transmission mechanisnvietnam by studying the asset
price channel and the associated wealth effecggrnegate real variables. In particular, we

attempt to answer two research questions:

1) Does monetary policy have an impact on equity grared is this impact transmitted
to the real economy via wealth effect?
2) Does the central bank systematically react to stoakket volatility, as well as to

inflation and output gap?
Our main findings suggest that:

1) Monetary policy has an impact on equity price iretiam but this impact does not
enter the IS curve and consequently does not hayveféect on real economy.
2) The central bank shows signs of concerns aboundinh market. The primary

concern, however, is inflation, followed by outguowth.

In Chapter 3, using a Vector AutoRegression (VARgproach, we find a
significant linkage between money supply and stoekket performance. Monetary policy

expansion significantly and mildly boosts markedc&t returns. In the process, there is
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evidence that smaller firms benefit from the politypre than larger firms. Similarly,
finance sector benefits more from the monetarycgdbosening than other sectors such as
Materials, Services or Consumer Goods. This resdlicates that the monetary policy
could be an instrument to support the developméstmall and medium size firms as well
as the financial sector in Vietnam because theygareg to benefit more from financial

stimulus plans.

In Chapter 4, we estimate a New Keynesian DSGE mfedéuring stock returns
and monetary policy using Vietnam data. This maaledws stock returns to enter the
households’ financial wealth and the aggregate wopsion. This feature allows us to
examine whether better financial market performascknked to increases in household
consumption and consequently, real output via tmalthh channel. The results from
parameters estimation indicate that stock price lamgsehold consumption are weakly
linked. In Vietnam, it seems that households, giwere expected financial holdings, do
not have a tendency to change their consumptioterpat This result reveals a policy
implication that the possibility of influencing heehold behaviors in Vietham by means of

monetary policy is limited.

We further notice that the financial market coraditis one subject of concern for
the State Bank of Vietham as it enters the cemaak’'s decision rule with a significant
impact. Inflation remains the primary target of ratary policy, followed by output growth.
These results highlight that SBV is making effa@smonitor the financial market and

provide benchmark for assessing the central bakdibility and efficiency.
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We remain cautious while dealing with the Vietnaase as high volatility and
uncertainty associated with the immature finansedtor can distort findings and mislead

interpretations.
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