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FOREWORD

For the past few decades, the nature of links between financial conditions
and the real macro economy (the macro-financial link) has changed. The links
have expanded and deepened significantly due mainly to the following two
reasons. Firstlyfinancial liberalisation has expanded the availability of financial
products and services, increasing the connection between financial markets, which
in turn, has enhanced the channels through which financial conditions affect the
real macro economysecondlyfinancial globalisation has amplified the adverse
effect of financial contagion from one country to anotlard subsequentha
financial crisis or turmoil in one country tends to easily affect the financial markets
and the real macro economy of other countries through the above mentioned
macro-financial links. The current US sub-prime mortgage crisis is a case in
point of how the US financial crisis adversely affected, not only its domestic
financial system and econonbut also the global financial system and economy
However the current understanding of how the financial conditiofeciathe
real macro economy seems to be ifisigint. In particularit is becoming more
important to comprehend how monetary policy influences financial conditions.
In light of these issues, this study explores the implication and nature of macro-
financial links of SEACEN central bank policies and reviews the experiences
of participating countries.

The study highlights that the function of allocation of resources in some
SEACEN members has expanded and broadened beyond that of the monetary
and financial system as a whole. This suggests that monetary policy management
needs to be better coordinated and fine-tuned. The paper thus proposes that the
country-specific formulation and implementation of monetary policy should be
coordinated with financial policyVe hope that the findings and suggestions of
this study may be valuable references to central bankers and other policy makers
in the design of their respective monetary policies.

This collaborative research was led by Bephil Matangi MaskagyDirector
Research Department of Nepal Rastra Bank and concurkégiling Research
Economist of The SEACEN Centre, and participated by 10 country researchers
from 8 member central banks and monetary authorities. The SEACEN Centre
wishes to express its sincere gratitude to the participating member central banks
and their country researchers for actively participating in this project and preparing
the country chapters for their respective countilé®y are namelyMr. Ung
Visoth from National Bank of Cambodia; Ms. Dea&giyanti from Bank
Indonesia; MrSurendran Chelliah R. Karunairajah from Bank Negara Malaysia;



Mr. Tin Maung Htike from Central Bank of Myanmar; MRajendra Pandit
from Nepal Rastra Bank; Dvieronica Batallones Bayangos from Bangko Sentral
ng Pilipinas; Mr Chun-Nan Liao from Central Bank of the Republic of China
(Taiwan); Dr KajornThanapase, DPornpinun Chantapacdepong, and Thiti
Kedphitthaya from Bank ofhailand.We also thank DrTony Cavoli, Senior
Lecturer Centre folAsian Business, University of Soublustralia for reviewing

the study The assistance of stamembers of the Research and Learning
Contents Department of The SEACEN Centre is gratefully acknowledged as
well.

The views expressed in this studywevey are those of the authors and
do not necessarily reflect those of The SEACEN Centre or the SEACEN member
central banks/monetary authorities.

Dr. A. G Karunasena July 2010
Executive Director

The SEACEN Centre

Kuala Lumpur
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EXECUTIVE SUMMARY

The macroeconomy is linked with the financial market by the latter
performing the important function of allocating resources and risks, which
facilitates overall economic growth. Importantlye macro-financial link is closely
intertwined with monetary policy management since it contributes to fine-tuning
and making it more &ctive. Howeverfundamental changes related to both
increasing globalisation and financial development suggest that the nature of
this link has changed significantly

Assessing the macro-financial linkages of the eight participating SEACEN
member countries through three inter-linked perspectives, show diverse results
but generally suggest that (i) the macro-financial link in SEACEN countries
between the policy interest rate and output gap has been weak - this is despite
controlling for direct financing, globalisation, financial sector development, among
others; (ii) results point to the existence of the channel of interest rates for
monetary transmission; (iii) monetary authorities responded to the global crisis
both in terms of their domestic credit situations and also coordinated efforts
with the major participants in the financial system.

The evidence from the above three perspectives of the, stuggests that
the nature of the macro-financial links has changed. The function of allocation
of resources in the majority of the participating SEACEN members has evolved
beyond that of banking and non-bank financial intermediaries, i.e., the monetary
system. Given this finding, the paper proposes that the country-specific
formulation and implementation of monetary policy should be coordinated with
financial policy This study also proposes that the participating SEACEN members
give greater emphasis to financial stabjlag perhaps an ultimatedat. More
specific recommendations are:

» Enhance coordination and cooperation with domestic players; such as with
the supervisory authority of the capital markets, etc. In this regard, it is first
essential that the present financial structure and potential future development
be assessed. Once this is done, appropriate levels of coordination and
cooperation can be tailored to countries to match their unique characteristics.
The specific modalities of this will have to be worked out but it is felt that
such will effectively pre-empt financial crisis from occurring and to mitigate
the impact of the financial crisis once it occurs.

Xi



Lay the foundation for coordination with international bodies, such as the
IMF etc. Again, it is essential that the present level of globalisation and
potential future levels of globalisation be assessed. Once this is accomplished,
necessary coordination can be tailored to match the countries’ unique
characteristics. This may start with information sharing, already being initiated
in the SEACEN Expert Group on Capital Flows (SEG). This can eventually
lead in the future to coordination in monetary and financial policy matters.

Revise the monetary policy framework in this regard, paying close attention
to the countrys financial structurelhis would necessitate the development

of appropriate instruments and operating targets, conditional to the above
recommendations. This may entail involvement in the process of monetary
policy formulation and implementation, namely revising the monetary policy
framework such as instruments and operating targets.

Xiil
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PART I: INTEGRA TIVE REPORT
CHAPTER 1

MACRO-FINANCIAL LINKS AND MONETARY POLICY
MANAGEMENT

By

Nephil Matangi MaskayPhD

1. Introduction

An appropriate monetary policy contributes to sustainable economic growth.
Awareness of the nature of macro-financial links, which connects the financial
sector with the macroeconomig essential to for the optimal fine tuning of
monetary policyHowever over the last decades, the channels between financial
conditions with the real macro economy have expanded and deepened
significantly This is due mainly to the following two reasons. Firsfilyancial
globalisation, which is reflected in the world becoming more interconnected through
trade and finance, has amplified the adverse effects of financial contagion from
one country to anotheSecondly financial liberalisation has expanded the
availability of financial products and services, increasing the connection among
financial markets which in turn, has enhanced the channels through which
financial conditions déct the real macro econorhin this context, it is imperative
for monetary authorities to be aware of the nature of the macro-financial links
in the present changing context.

*. Director, Nepal Rastra Bank, BaluwataXepal andVisiting Research Economisthe
SEACEN Centre, Malaysia

Contact Details Tel: + 977 1 4441048 (Fax) + 977 9803059409 (Mobile); E-mail:
nmmaskay@nrb.gtnp , nephil_m_maskay@hotmail.conh am indebted tdfony Cavoli

and Reza Siregar for providing valuable comments. The views do not reflect those of the
Nepal Rastra Bank, The SEACEN Centre or SEACEN member central banks.

1. Thisis characterised as the spread of new financial intermediation, the wider use of financial
innovation and the expansion into nontraditional banking activities, have made the channel
more complex (IMF2006). In course of time this channel has been enriched to include
other asset prices namely equity prices (such as Tiwhim'’s q theory and wealth fetcts)
and housing and land price. These enhance the existing interest rate channel, and thus are
suggested to have an amplifying and propagating effect.

3



While the fundamental links between the macroeconomy and financial
environment have remained the same, the episodes of financial crisis suggest
that the current understanding of how the financial conditions affect the real
macro economy is insfigient. In particulay it is becoming more important to
comprehend the channels by which monetary policy influences financial conditions.
Currently in many countries, price stability is a key objective of monetary policy
management but it is apparent from the recent US sub-prime mortgage crisis
that financial stability is also a vital part of monetary policy management.
However the current global crisis, which is an example of how the US financial
crisis adversely affected not only its domestic financial system and economy but
also the global financial system and econpoocurred in a period of low and
stable inflation, suggesting that the focus simply on price stability may be
insufficient. Therefore, in these changing financial landscapes, the success of
monetary policy is dependent on the ability of policy makers to design monetary
policies that explicitly take into account macro-financial channels, particularly
during the emergence of financial turmoil/crisis.

This research endeavours to focus analysis on SEACEN member countries
and assess the macro-financial linkages. Of the sixteen members (for more
information, refer to the SEACEN web page at http://wseacen.@), eight
participated in the research project (namely Cambodia, Indonesia, Malaysia,
Myanmar Nepal, PhilippinesTaiwan andThailand) while five other member
countries (namely Fiji, Korea, Mongolia, Sri Lanka afidtnam) responded to
the project questionnaire&.snapshot of the participating countries — specifically
the economypopulation, area, geographical type - is provided in the stylised
facts of Table 1.1.The statistics infable 1.1 show the diversity of the eight
countries’ external and financial developments, financing structure (via presence
of the stock market) and selection of targeting frameworks in 2009.

Despite this wide diversifythe monetary authorities have a common goal
(explicit or implicit) of facilitating domestic economic growth. This calls for having
optimal monetary management to provide an enabling environment in this regard.

However over time, there is an apparent change in the macro-financial
linkages as shown by the stylised openness and financial indicators of participating
SEACEN members. Openness refers to the contribution from international trade,
which is generally of goods and services but also involves capital (portfolio)
flows or financial openness in some countries. These stylised openness indicators
are shown in Figure 1.2 which plots the mentioned indicators across time:



Table 1.1: Yylised Country Satistics of

Participating SEACEN Member Countries

SN | Country | Economy | Pop Area GT | EI FD Stock | Monetary
(mill. $) | (mil.) (sq. km) indicator | indicator | Exch. | Framework
1 Cambodia | - 13.4 181,035 | C - 32.25% None | -
2 | Indonesia | 510,779 230 1,919,440 | A 49.6 22.68 Yes - | Inflation
1977 | Targeting
3 | Malaysia - | 214,254 | 27.729 329,845 | C 169.44% | 98.36% Yes - | Interest
2008 1976 | Rate
Targeting
4 | Myanmar | - 56 677,000 | B - - None | -
5 | Nepal -| 8,665 30 147,181 | B 46% 49% Yes - | Monetary
2008 (PP) 1994 | Targeting
6 | Philippines | 55,700 92.5 299,404 | A 76.65% | 33.5% Yes - | Inflation
(2009:1) | (2009:1) 1992 | Targeting
7 | Taiwan - 402,616 | 22.997 |36,191.5 | A 122.8% | 140% Yes - | Monetary
2008 1962 | Targeting
8 | Thailand 269,309.4| 66.32 513,115 | C 150.5% | 95.2% Yes - | Inflation
1975 | Targeting

Note: “-” refers to information being not available from the SEACEN country papers. 1. Economy

(in US $ dollars) in 2008; 2. Population (in millions) from country reportsAr8a (square

kilometers) from country reports; 4. G§ Geographical typd. Island, B. Landlocked C.
NeitherA or B; 5. External Integration (EI) indicator is (X of goods and services + M of goods
and services)/GDP; in 2008; 6. Financial Development (FD) indicator is the ratio of total credit
of commercial banks and other deposit-taking banks to the private sector by nominal GDP in
2008; 7. Presence of stock exchange and year of establishment; 8. Monetary Framework in 2009

from country reports. Source: Country Reports (SEACEN 2010 a — h)
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Openness Indicator - Thailand

Source: Country Reports (SEACEN 2010 a — h)

Two-pieces of information stands out: firstver time there are ddrent
magnitudes of trade integration with the global economy; secotidy only
some have participated in financial trade, reflected in financial openiéhs.

regard to financial liberalisation, which is reflected in financial development, the
perspective of financial deepening, proxied by the broad money (M2) to GDP

and private sector credit (CRE) to GRong with that of financial broadening,

proxied by the contribution of indirect financing that is equity and bonds tg GDP
is taken. These stylised financial statistics are shown in Figure 1.2 which plots

the trends of the afore-mentioned financial indicators:

Figure 1.2: $ylised Financial Satistics of

Participating SEACEN Members

Financial Statistics - Malaysia

20
18

16-\x

14 A AN

12 \‘\A/WAA\AM“ ——M2/GDP
10 —=— CRE/GDP
2 —»—EB/GDP
4 $ERHes :ﬁ”r:%;:‘*“*ﬂ*m’"t’i{“

2

0 — T T T T T T

O O W «— N N O MO & ¥ v Vv © © M~ N~ 0 0 O O

22 QPP QR QY QL QP QYPYIYTYIJIFQIYFY

8§ $ 8 $ 8 $ 8 %8 $68 8 %8 &8 g8 g

=SSP =8=2=80=23=28=28=3=8=8z=0




—e— CRE ratio
—e— M2/GDP
—=— CRE/GDP
——E/GDP
—e— M2/GDP
—=— CRE/GDP

——EB/GDP

2008
f

2007

2006

2005

CRE ratio - Cambodia
2004

Financial statistics - Nepal
Financial statistics - Taiwan

2003

2002

A

2001

2000

A

0.25
0.2
0.15
0.1
0.05
0.7
0.6
0.5
0.4
0.3
0.2
0.1 7
2
0

10800¢
102002
109002
10S00C
LO¥00C
LO€00C
10200C
1O100C
100002
106661
108661
10.661
10966
105661
LOY661
L0661
L0661
LOL661
L0066}
106861




Financial Indicator - Thailand

Pave Rongetorend

L 2d
| / —e—EB/GDP
—=— CRE/GDP
0 rrrrrrrrrrrrrrrrrrrrrr1rrrrr1r1rrrrrrrrrrrrrrr T T eIt
N NN NN N DN AN N NN NN NN
S R SO S S S SO Sy

057 > o NT QT D © )
97 O 97 D D T QO QO L LT O Q S O

N W OO
>

Source: Country Reports (SEACEN 2010 a — h)

The trends highlight that structural changes are occurring in the financial
system. Six of the participating members have some level of financial sector
deepening (except for Cambodia, where no stock exchange exists, and the
Philippines, where there is little contribution from indirect financing). The
contribution to the remaining countries in terms of indirect financing are similar
(Taiwan) if not greater (Malaysia arichailand) than the measure of CRE to
GDP In the case of Nepal, there is growing contribution of indirect financing
shown by the increase in the measure of indirect financing over the period from
2004 to 2008, by 5.79 times, and rapidly moving towards the level of CRE to
GDR These stylised financial indicators suggest that there are significant changes
taking place in the financial markets.

What changes have there been in terms of the macro-financial linkages and
what implications does this have for monetary policy in the SEACEN countries?
The motivation for this research study is to understand the radttine macro-
financial linkages in the region, to ensure that the most appropriate monetary
policies will be implemented. In this regard, three interlocking perspectives were
taken and these were developed into three main questions namely: (1) what is
the assessment of these linkages in participating SEACEN countries? (2) what
is the assessment of the monetary transmission of interest rates in participating
SEACEN countries?; and (3) what are the responses of SEACEN monetary
authorities to the present global crisis? Based on the above three enunciated
questions, the project proceeds in a qualitative and quantitative manner whereby



country chapters are contributed by country econoiistan the eight
participating SEACEN member countries. This chapter integrates all eight country
papers.

The structure of the report encompasses four parts excluding this introductory
section. Section 2 discusses on the macro-financial linkages and monetary
management. The third section discusses the three perspectives for assessing
the macro-financial links in the SEACEN countries. The fourth section provides
some policy recommendations and ends with concluding remarks.

2. Macro-financial Link and Monetary Policy Management
2.1 Macro-financial Link

The macroeconomy and the financial environment are closely lidked.
fundamental and basic level, the financial markets efficiently allocate resources
and risks to facilitate wealth accumulation, which leads to overall development
and growth. This relationship was, perhaps, first articulated by Schumpeter in
1911.

Another strand of literature emphasises the role played by financial
development in reducing the cost of external financing by firms. Informational
asymmetry or transaction costs make internal financing cheaper than external
funds (as cited b#ziz, 2008 in Myers and Majluf, 1984). Financial development,
thus, reduces these informational asymmetries and transactions costs. The most
well known formalisation of this relationship is the McKinnon-Shaw hypothesis
that government restriction by repressing financial development, adversely affects
both the level of investment and productivity and thus overall growth. This
amgument has been reformalised in various ways (as citefizlzy 2008 in
Bencivenga and Smith, 1991; Greenwood and Jovanovic, 1990; and Pagano,
1993), but the overall theme is the same.

One way the link can be characterised is via the textbook IS-LM analysis
of the real and monetary segtathere changes in the interest rate, i.e. the cost
of funds, leads to an opposite change in national income via allocation of

2. They are: Mr Ung Visoth from National Bank of Cambodia; Ms. Deassyanti from
Bank Indonesia; MrSurendran Chelliah R. Karunairajah from Bank Negara Malaysia; Mr
Tin Maung Htike from Central Bank of Myanmar; MRajendra Pandit from Nepal Rastra
Bank; Dr Veronica Batallones Bayangos from Bangko Sentral ng PilipinasCMm-Nan
Liao from Central Bank of the Republic of Chinaai#an); Dr Kajorn Thanapase, Dr
Pornpinun Chantapacdepong, and. Mhiti Kedphitthaya from Bank ofr hailand.
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investment since an interest rate rise means a rise in the cost of funds and thus
a reduction in national income. Thus, the link connecting the real sector with the
financial markets can be characterised via the efficient allocation of scarce
resources and risks.

2.2 Monetary Management

Monetary policy is formulated to take advantage of the macro-financial
link. As most of the sources of financing in the past had come from the banking
and non-bank financial intermediaries secit@: the monetary system, the focus
of monetary policy was accordingly on this area. This narrow focus on the
monetary system, allows the respective monetary authorities to simplify and
highlight the various channels of monetary pqliag shown inrable 2.1.

Table 2.1: General Monetay Framework

Instruments Operating Intermediate Goals
target Target
e (Cash reserve e Short-term e Monetary e Price stability
ratio interest rate aggregate e Economic
e Policy rate e Monetary o Interest rate growth
e OMO/FX0? base e Exchange rate e Employment
e Moral e Excess o Inflation e Exchange rate
suasion reserve of stability
e Direct control commercial e BOP surplus
(interest banks
setting and e Domestic
credit ceiling) credit
----> Implementation of monetary Formulation of monetary policy <----
policy

The above description of the major channels (namely narrow credit channel;
broad credit channel; wealth channel; interest rate channel; and exchange rate
channel) of monetary policllows the respective monetary authorities to fine-
tune their monetary policy management. The configuration used by monetary
policy makers is reflected in the well known monetary framework provided in
the Figure 2.1 below:

3. Sterilisation refers to a Central Bank altering domestic credit in an equal and opposite
direction relative to any variation in foreign exchange reserves so as to prevent the monetary
base from changing.
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Figure 2.1: Transmission of Monetay Policy

Open market operations
Reserves ‘l
Fad funds rate Mongtary base
t
Money supply
Loan supply 17 Market interest rates —l
Asset price levels Real rates =+ Exchange rate
1 ‘Wealth
channel T
Collateral o Relative asset prices
Exchange
P rate
MNarrow C:gda“ channel
channel Monetarist
channel Aggregate demand channel

Source: Kutnner and Mosser (2002)

This framework moves from instruments in the “arsenal” of the monetary
authorities, such as the policy rate (e.g., the bank rate in the control of the
monetary authority), to the goals and ultimate target, such as economic growth,
price stability etc. As mentioned above, the formulation and choice of the
monetary framework, is based on the nature of the macro-financial link. The
targeting framework, e.g. monetary aggregate, interest, exchange rate or inflation
targeting helps guide monetary policy management in the attainment of the ultimate
goals.

While doing this exercise with regard to determining the optimal monetary
framework, it is important to keep in mind that the strength and appropriateness
of this transmission mechanism will vary from country to coymtepending on
the different levels of financial development and/or levels of external integration.
An example of how results vary by country is provided by Patat (2007, p.1)
who stated “the wealth effect is less important in the Euro-area than in the US
as the equities market is less developed and the role of institutional and non-
resident investors more decisive”. This observation suggests that while the flow
of funds is important, the factor which influences varies. Thus in the US, where
it is suggested that wealth rather than the income effect predominates, the interest
channel is less effective due to financial innovations, especially securitization.
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2.3 Empirical Literature

Rudenbush and Svenson (1999; now RS, *9%@8ked at the macro-financial
link and the relationship between the real interest rate and the macroeconomy
- e.g. the marginal (contractionary) influence of the real interest rate on the
output gap of the macroecononas demonstrated by the following equation:

v =) B, + B i -7 ) e 2.1)
Where:
a(w) = a
and
Bs (W) = B,
With:
Oyt = the percentage gap between actual real GDP and potential
GDP
Q ;t_l = interest rate (quarterly average federal funds rate at an annual
rate)
Q z,, = inflation rate (four quarter inflation in the GDP chain-weighted

price index)

As stated by RS (1999, p. 207) “the third term (g39.is a simple
representation of the monetary transmission mechanism, which, in the view of
many central banks, likely involves nominal interest rates (e.g., mortgage rates),
ex ante real short and long rates, exchange rates, and possibly direct credit
guantities as well”. They conclude that this equation appears to be a workable
approximation of the various intermediate transmission mechanisms, which suggest
that it can represent the macro-financial link. The authors use US data from
1961:1 - 1996:2 and run a dynamic regression (e.g. an OLS-AR2) on the above-

4. Which is an extension of Johansen and Juselius (1994)
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mentioned representation. The authors determine ghiat (0.10), which is
statistically significant at the 5% level of confidence. The results suggest that
there is the presence of a macro-financial link in the US and that monetary
management has been effective in influencing the output gap.

However the aforementioned changes in the macroeconomic and financial
environment, namely globalisation and financial sector development, suggest that
the channels connecting the macroeconomy with the financial markets, i.e. the
nature of the macro-financial link, has changed. In this regard, Estrella (2002)
extend RS (1999) to look at the degree of securitization and how this has affected
the transmission mechanism of monetary politlge author does this by
conditioning the intercept term ayin (2.1) byS , securitized home mortgages
to the value of all, home mortgages (in percent); this results in:

a(w) =a,+agand B, (W) = Byi B35 (2.2)

The changing nature of the macro-financial like has been further highlighted
with the global crisis which originated in the US housing market. Mangal
GoswamiAndreas Jobst, and Xin Long (2009; now as GJL, 2009) extended the
above equation further by including a number of control variables (as explained
further down) and found that securitization has, indeed, contributed to weaken
monetary policy in the US.

This result is not really surprising. Graylerton, Bodie (2007, p.4) stated
that the existing monetary frameworks are “ill-suited” for analysis since focus
is limited to the monetary systeifo address this deficiencthey have proposed
the contingency claims analysis (CCA) framework. Such criticism of the monetary
framework has spurred activities in the monetary authorities of developed countries
and they have attempted to broaden analysis through measures such as using
macroprudential indicators and focus on financial stability - a salient example
in this regard is the International Monetary Fent=lobal Sability Report”.

In this regard, Houben, Kakes and Schinasi (2004) have gone one step
further and proposed a framework for ensuring financial stabilityile there
are a number of definitions for financial stabili§chinasi (2004, p.8) proposed
a definition of financial system stability as follows — “A financial system is in
a range of stability whenever it is capable of facilitating (rather than impeding)
the performance of an econoygnd of dissipating financial imbalances that
arise endogenously or as a result of significant adverse and unanticipated events”.
This broader definition moves beyond that of the monetary system, which simply
focuses on “individual banks of the banking segment of the financial system,
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but the system in its entirety and the linkages from the financial system to the
real economy” (Wolford, 2001, p.30). Howevethe question remains if such
analysis is appropriate for SEACEN member countries?

3. Assessment of Macro-financial Link in SEACEN Countries — Three
Perspectives

The assessment of the macro-financial link in SEACEN countries is based
on three inter-linked perspectives: (i) from the perspective of the overall
relationship of the link of monetary policy and the macroeconomy; (ii) from the
perspective of the monetary transmission channel of interest rate; and finally
(iii) from the perspective of and the response of monetary authorities and key
actors to episodes of global crisia. this regard, this Section is divided into
three parts along the lines of the above mentioned perspectives, with each
comprising of brief literature review followed by a working model, empirical
exercise ending with a discussion on the empirical findings. This Section then
closes with a synthesis section of the results from the three inter-linked
perspectives.

3.1 Assessment of the Macro-financial Link in SEACEN Countries —
An Overall Perspective

3.1.1 Literature Review

As previously mentioned in the previous section, GJL (2009) extended the
model of RS (1999) to address the growing level of financial development in the
US. The assumption is that access to direct financing, has reduced the strength
of financial intermediation (which is commonly characterized by indirect
financing). In this regard, GJL (2009) examined whether securitization, a direct
source of financing, has impacted the strength of the macro-financial link. GJL
(2009) conditions include both the intercept term Apih (2.1), on the ratio of
securtizationS, defined as the home mortgage rate to the value of all home
mortgages (in percent). Conditioning the intercept term&imd(2.1), as shown
in 2.2 and repeated belpwesults in:

a(w) = a,+aSand B, (W) = BB (3.1.1)
The authors also introduced additional control variables (CV) which is an
attempt to control for variability and allow for interest elasticity and its interaction

effects. The alternative models introducgdand adjusted the base model by
introducing CVs which affect both the intercept and slope of the regression.
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The two CVs used by GJL (2009) are the financing fati@nd credit growth,

Kl
G%
Kl 1
GDF,

then tested for the stochastic properties of the time series, such as whether the
series have long term memory etc, which are then addréssed.

which is defined a& = wherex is private sector credit. GJL (2009)

The authors ran (2.1) modified by (3.1.1) and found that securitization
activities dampen the interest rate elasticity of output in the US. The authors
use US data covering the span of 1970:3 - 2006:4 and show that the coefficient
of the interaction between securitization and the real interest rate has a
consistently positive and significant contribution. This implies that controlling for
the relative share of securitized mortgages reduces the traditionally negative
relation between output gap and real interest rates; this result is robust when
controlling for other variability as mentioned above. The same methodology is
also applied by the authors to the egimeg market of Soutifrica. While GJL
(2009) used the same base regression, the authors modified their alternative
model by replacing the securitization rafowith a dummy variabl&, which
registers the existence of securitized issuance attiiree that:

a(w) =a +a,Sand B; (W) = Bs; . B35S (3.1.2)

The authors also found that the growing use of mortgage securitization in
SouthAfrica had, to some extent, eroded the general sensitivity of real output
to monetary policy

3.1.2 Working Model

Given the above discussion, where the presence of securitization dampens
the elasticity of real interest rate, this study utilises the methodology of GJL
(2009) on participating SEACEN members to assess the macro-financial link.

5. This reflects the changing level of direct financing (i.e., eqionds, commercial paper
or other capital-market based sources of external funding, with securitized issuance excluded)
relative to indirect (or intermediated) financing (i.e., bank loans to the non-financial private
sector, with household loans excluded)

6. All the time series are found to be stationafpweversS is found to be integrated of order
one.To address this, GJ12009, p. 15) introduced a time tretich control the “continuously
increasing securitization on the relation between changes in output gap and monetaty policy
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As shown inTable 1.2, the diversity in SEACEN membeFDs stands out.
Furthermore, participating SEACEN members, baffagvan, do not have a
significant experience with securitization.

Given this situation where the majority of members have no experience
with securitization, the study looks at the presence and effect of direct financing
through the capital market, which provides an alternative source of financing.
In this regard, the variable EB is constructed as the ratio of the sum of both
the market capitalization of equity markets (equity[marketcap]) and that of bonds
to nominal GDP; so that:

(Equitymarketcap + bondg

EB = 3.1.3
GDP ( )

Along the lines of GJL (2009), two versions for each country are estimated:
the first is the base case (labeled below as Model 1); with the second being
alternative cases (Model 2 and 2a as GJL (2009) but modified using EB). The
choice of which alternate model is used (either Model 2 or 2a), is determined
by the country researchers based upon their specific country situatiahgsis
is done in both cases to determine if there is a significant effect of EB on the
strength of monetary policy (i.e. the elasticity of the real interest rate).

Model 1: the base case as expressed in («vhgre a (w) = a, and
B; (W) = B;,. Thusa (w) = a,is simply the intercept anfl; (W) = 3;,is
simply the coefficient of the interest rate.

Model 2: Elasticity varying with EB ratiovhere (2.1) is enhanced such

that aw,) = &, +o,EB, + ) ,CV and B,(w,)= B, + B, EB, + ) B, CV; the

first term represents the intercept and the EB variable (3.1.3) Bhiles

the coefficient of the interest rate, conditioned by the term EB and the
CVs. The CVs represent growth of private sector credd GDP (as per

GJL (2009) above) which controls for the relative importance of the credit
channel to growth of aggregate demand (also as a proxy for financial sector
development), variables such as (1) openness in trade sectors, defined as

(X1+M%DP which controls for globalisation and greater trade integration;

and (2) other variables as necessary such as dummy for country specific
shocks etc.
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Model 2a: Elasticity varying with EB dummy wher@.1) is enhanced
such thata(w,)=a, +{e,EB,}or  a(w,)=c, +{e,EB} and  f,(w,)=B,, + B.,EB,
or B,(w,)= B, + B, EB,; the variables are same as those described above but

EB’ is now a dummy variable.
3.1.3 Data and Empirical Testing

Based on the discussion of the above empirical methodaagi country
has five seriesThere are namelyi) output gap (the difference of real GDP
and potential GDF; (ii) real interest rate (the difference of the policy interest
rate and inflation); (iii) EB (Equity [marketcap] + Bonds)/Nominal GDP; (iv)
EB (Year of establishment of stock exchange); (v) openness (the ratio of external
trade to GDP); and (vi) credit growth. Each country paper uses only five time
series since a choice is made regarding either time series (iii) or (iv). The span
and frequency of the data used in the regression are providéabia 3.1
below:

Table 3.1: Data Span and Fequency

SN Country Data Span Frequency
1 Indonesia 1991:4 — 2008:4 Quarterly
2 Malaysia 2000:1 - 2009:3 Quarterly
3 Myanmar 1999 — 2008 Annual

4 Nepal 1974/75 - 2008/2009 Annual

5 Taiwan 1990:1 - 2008:4 Quarterly
6 Thailand 2000:3 —2009:3 Quarterly

Source: Country Reports (SEACEN 2010 a — h)

Six of the eight countries participated except for Cambodia and Philippines.
Additional to determining the span of the individual country trends, country
researchers have also examined their stochastic properties using standard tests
such as the augmented Dickey-Fuller (1981) testAtsummary of this is
provided inTable 3.2.

7. Calculated by HFilter.
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Table 3.2: Order of Integration of Time Series

SN Country Y (gap) REALINT | EB OPEN K

1 Malaysia 1(0) I(1) I(1) 1(1) 1(1)
2 Myanmar - - None - -

3 Nepal 1(0) 1(0) Dummy 1(1) 1(0)
4 Taiwan 1(0) I(1) 1(1) 1(1) I(1)

Source: Country Reports (SEACEN 2010 a — h)

The series are identified as being both stationary as well as non-stationary
Nonetheless, the individual country researchers have addressed those, generally
by taking first diferences, to ensure that the time series are behave appropriately

The study proceeds to run empirical exercises using OLS &sRan
representation (the number of lags chosen is determined by the country
researcherspfter necessary diagnostics and corrective itineration by the country
researchers, regressions are run based on Model 1 and either Model 2 or 2a.
While the regressions are run step-wise, whereby the results of each variable
are shownTable 3.3 provides a focused summary of the empirical results of
Model 1 and either Model 2 or 2a of macro-financial linkages in participating
SEACEN countries. For the priathe result is simply the elasticity of the real
policy rate while for the lattethe result is provided by the elasticity of the real
policy rate and its interaction with the EB variable (for detailed results, refer
to the country chapters).
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Table 3.3: Empirical Results of Macb-financial
Linkages in Participating SEACEN Countries

SN Macro-financial Macro-financial Macro-financial Linkage:
Linkage: Model 1 Linkage: Model 2a (Dummy)
Model 2

1 | Indonesia | Insignificant (-0.002) | -Insignificant (-0.001)
EB Insignificant (-

0.002)
2 | Malaysia | Significant (-0.00741) | Insignificant (-0.00592);| -
DCM and
DRIR(-1): Insignificant
(-0.2773)
3 | Myanmar | Significant (-0.0048) | none none
4 | Nepal Insignificant (-0.0004) Significant (0.0026)

EB and RINT(-1):
Insignificant (-0.0010)

5 | Taiwan Insignificant (-0.444) | Insignificant (-0.529);
EB and D(REALINT(-
1)): Insignificant (-2.388)

6 | Thailand Significant (-0.005)

Note: Two countries, namely Cambodia and Philippines did not participate in the exercise and
their relevant boxes are filled with a “-”. For the second model, the participating countries either
used model 2a or 2b. The leftover choice is filled with a “-”.Note: The results are based on
the submitted and approved reports from participating SEACEN members. The results from
Model 2 and 2a provide the results of the full model such that interest and elasticity varying
with EB and, if available, OPEN and K, and joint test effect of EB, OPEN and K. Significance
refers to the standard 5% level of significance. For detailed results please refer to the SEACEN
country papers. Source: Country Reports (SEACEN 2010 a — h)

3.1.4 Discussion on Findings

In general, the results of the participating SEACEN members point to
consistency with the theoretical and the empirical sign for the relation between
real policy interest rate and output gap. In Model 1, the coefficient for all
participating SEACEN members has a negative sign. This suggests that the real
policy interest rate has an inverse relationship with the macroecohrtmwgvey
this coefficient, in most cases turned out to be either statistically and economically
insignificant or statistically significant but economically insignificant. This is the
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case for Nepal andaiwan. However (with the exception of Malaysia) in
Indonesia, Myanmar and Thailand, it was found that the elasticity is significant
but not economically so, being about 10, 20 and 20 times smaller respectively
than the elasticity coefficient found in RS (1999) for the US. The minor effect
of the real policy interest rate on the macroeconomy suggests that monetary
policy in its traditional mode, has not been significantly effective.

Enhancing the regression equation with inclusion of EB and CVs for
globalisation and financial sector development, does not substantially affect the
above-mentioned resulthis is the case for Indonesia, Malaysia diadlvan
where the interaction of the real policy rate and measure of indirect financing
is found to be insignificant. Surprisingly for Nepal, the coefficient for interest
rate is significant albeit with a positive sign while being economically insignificant
— it is more than 38 times smaller than the elasticity coefficient in RS (1999)
for the US. For Nepal, the interaction of the interest rate with EB also proves
to be statistically insignificant. For Myanmawhich does not have a stock
exchange, the interaction of the real policy rate and financial development indicator
is examined. Howevethe codficient of the interaction term is insignificant.
This suggests that financial sector development in Myanmar has not had an
effect on the effectiveness of the real policy interest rate.

While openness in itself has an effect on the output gap (e.g. financial
openness in Malaysia and trade openness in Indonesia), this is not the case for
the interaction term of the variables representing globalisation with the real policy
interest rate. This suggests that the channel by which the external economy
affects the macroeconomy is not through the policy interest rate.

The results consistently show that over the period, the formulation of
monetary policy has either not been able to influence the performance of real
output or was statistically significant but had an economically insignificant effect.
This suggests that the macro-financial link was not so effectively captured in
the process of monetary policy formulation.

However it is noted that during times of crisis, there is generally a statistically
significant contribution to the elasticity of the real policy rates. This is the case
for Malaysia andTaiwan where crisis dummy variables are included for the
prior tech bubble and the present global crisis while for the |attaddition to
the two mentioned, a dummy for the SARS episode is included. This contrast
with Indonesia, where a crisis dummy is introduced for both 1998 and 2005, but
was found statistically insignificant. This may reflect a significant change in the
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policy rate in response to a shock to the econdimys having a magnified
effect.

While the above observations are derived from the empirical results, the
regression also looks at the coefficient between the output gap and the real
policy interest rate. The stylised financial indicators in Figure 1.1 suggest that
financial development has expanded the sources of financing from the traditionally
indirect sources, i.e. deposit taking financial institutions, to include direct sources
such as the stock and bond market. Howewsanipulating these does not
significantly affect the results, highlighting the possibility of the existence of a
so-called “residual”, the unexplained component of the financial system greatly
influencing the results. It is possible that there are other forms of alternative
financing or sources of credit, which are beyond the regulated markets, namely
indirect and direct financing sources.

Nevertheless, one criticism of the estimation formulation may be that the
focus is on the monetary sector anlis is evident as the relationship of the
policy interest rate is taken with the economy as a whaefurther explore
the above results and the connectivity of the policy interest rate in the monetary
system, the following Section analyses the monetary transmission channel of the
effectiveness of the policy rate on affecting market rates, i.e. the interest rate
pass-through exercise.

3.2 Assessment of the Macro-financial Link in SEACEN Countries —
Perspective of Monetay Transmission Channel of Inteest Rates

This Section explores one of the main pathways of monetary policy as
described earlier ifiable 2.1 - the interest rate chanfdilis channel is important
since commercial rates influence the real economy via cost of capital and
investment.All participating SEACEN members, except for Cambodia,
acknowledge the importance of this channel in addition to others such as credit,
exchange rate, asset and expectations; and use the policy rate as either an
instrument or as an operationalget. Similarly a major source of financing of
these economies is via the banking and non-bank financial intermediaries sector
In this regard, this Section evaluates the influence of the policy interest rate on
market interest rates, i.e., the interest rate pass-through in the participating
SEACEN member countries.
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3.2.1 Literature Review

There is vast literature measuring the interest rate pass-thrdoglever

the methodology for estimating this relationship has evolved. Previous papers
have used the methodology of the dynamic multiplier method, which involves
estimating a simple dynamic model where the relevant growth of the market
rate is regressed on lagged values of itself and the growth of a policy rate.
However one drawback of such a specification is the loss of long-run information
about the level of the variables. This deficiency is addressed by incorporating
both short-term and long-term information in an error-correction framework.
The relation between the market and policy rates can be described by:

i"=a+fei”, (3.2.1)

wherei™is the market rata? is the policy ratea is a mark up, angs reflects

the demand elasticity of market rates with respect to policy Natigs.perfect
competition in the loan market, an elasticity®§reater than 1 suggests that
there is competition in the loan markets. Relatively elastic demand would signal
that bank credit is not rationed. In such a setting, banks would want to lend
money to both low- and high-risk borrowers, equalising returns on both types of
lending by charging risk-adjusted rates to the high-risk borrowers. Hence, the
risk adjustment in the rate may on average, cause market rates to react more
than one-to-one to changes in the policy rate. On the other hand, relatively
inelastic demand (an elasticiiower than 1) is likely to be found when banks
have substantial market powaesither because no close substitutes for bank
loans exists, i.e., when capital markets are underdeveloped, or because of the
structure of the market for bank loans (De Bondt, 2002 as citdieman,

2004)8 Relationship (3.2.1) is a standard representation used by many authors
to examine the relationship between the market and policy °rates.

8. A wide range of factors influence the structure of the market, such as the degree of state
ownership of the banking sector, and the degree and form of regulation, including market
entry restrictions and menu costs.

9. For example, this relationship was examined by Tieman (2004) who used monthly data
over the span January 1995 to February 2004 to examine the pass-through effect in Romania,
Czech Republic, HungaryPoland, the Slovak Republic, and Sloveratao (2009)
usedmonthly data from 1990 to 2002 in Portugal while Charoenseang and Manakit (2007)
used monthly date from June 2000 to July 2006 for Thailand.
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Relationship (3.2.1.), howeveatoes not touch on the issue of timing. Market
interest rates will not react instantly to changes in the policy rate. Even though
banks will quickly adapt their short-term lending rates, medium- and long-term
rates will react more slowlyor not at all, as they are primarily guided by
expectations of future short-term rates. Morepeserage lending rates will
adapt only graduallyas new loans replace old on€kese considerations point
to a gradual adjustment of market rates to the new policy rates. Therefore,
equation (3.2.1) should be interpreted as valid only in the long-run.

The long-run nature of equation (3.2.1) suggests a model in which equation
(3.2.1) can be seen as a long-run equilibrium relationship, around which short-
term dynamics abound&uch an approach is well-established in the literature.
Engle and Granger (E@987) suggest a two-step approach in which the long-
run relationship is first fitted in levels, while the second step involves regressing
the first differences of the dependent variables on their lagged values and lagged
deviations from the long-run equilibrium relationship. This approach is labeled as
error correction, and is warranted as long as the dependent and explanatory
(independent) variables are cointegrated, i.e., both are non-stationary but there
exists a linear combination of these series which is statiolmaggneral, interest
rate series would not be expected to be non-statipaarhey normally do not
exhibit a long-term trend. In developing economies, howerer might expect
interest rate series to exhibit a declining trend as the process of development
takes hold and the problem of inflation is reined in. This would imply that these
series are integrated of order 1 (i.e. I(T).establish this hypothesis, the paper
performs unit root tests on the series by applying the augmented Dickey-Fuller
(1981) test on the individual series. In case both the policy rate and the market
rate are I(1), the series may be cointegrated, which is subsequently tested using
both standard EG as well as the Johansen (1988, 1991) statistical tests. When
a cointegrating relationship is found, the suggested interpretation of equation
(3.2.1) as a long-run equilibrium relationship, around which short-term dynamics
abound, is justified from a statistical point of viellhhus, an errecorrection
model (ECM) specification is appropriate.

However the ECM specification for interest rate pass-through has been
specified diferently by diferent authors. For examplEgeman (2004) specifies
his ECM as:

Ail" =y, + AL + 73(1.;: -Beil, _a)+’7t (3.2.2)
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Here,A is the diference operatpand the equation states that the firdiedénce

of market interest rate&i[m , depends on its own one-periocilag,the
deviation from the long-run relationship in the last periggd; -7, -« , and
a constanty,. In such an ECM, the coefficient indicates the speed of
adjustment of the short-run dynamics to the long-run equilibrium relationship.

On the other hand, Charoenseang and Manakit (2007) specify their ECM
as:

Al-trﬂ = }/1 + }/zAitp + }/3 (itm—l - ﬂ. it]il - 0[)+ 771 (323)

whereA is the diference operatpand the equation states that the firdiedénce

of market interest rates;,” , depends on contemporanegusthe deviation
from the long-run relationship in the last perigd,- g.i” -« , and a cons-
tant, y,.

Likewise Antdo (2009) specifies her ECM as:
A, =a; + iai.kAri,t-k + iﬂi,lA’;,t-[ TVl T E, (3.2.4)
k=1 1=0

In her terminologyr. is the retail rate and is the market ratéAs before,
whereu, , is the lagged residuals from individual cointegrating regressions, this

would be 7.+~ #*i. -2 The residuals, are assumed to be iid(0? ). The

termyu, ., captures the adjustment towards equilibrium and a significant negative
y is consistent with the series being cointegrated. The error correction parameter
y is the speed of adjustment and shows how much of the gap created by a
change in the money market interest rate is closed in one month. It should be
noted that in contrast to the above ECM formulations with a singlé\fe§p

(2009) determines the optimal lag length by utilising the standard Schwarz
Information Criterion (SIC).

Despite the differences in the specification of the ECM, the coeffigient
(or y) has a similar interpretation and indicates the speed of adjustment of the
short-run dynamics to the long-run equilibrium relationskigr all cases, this
coefficient can be interpreted as a signal of the effectiveness of the interest
rate instrument of monetary policy: a higher value of the coefficient signals a
faster market response (i.e. adaptation) and hence a more effective first step
in the interest rate channel of monetary transmission.
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In some cases, a long run relationship between the policy and the market
interest rates, will not be found. In these cases, a simple dynamic multiplier will
be employed and the equation is as follows.

Ai" =a, + feAi" +y oAl +¢, (3.2.5)

wherei” ismarket interest rates;, is the policy rate; angtis the coefficient
of pass through. One example of this is Disyatatafagsinsirikul (2002) who
looked at the case of Thailand.

3.2.2 Working Model

There are two models for this exercise based on the determination whether
the policy rate and market rate share a long-term relationship. If a long-term
relation exists, (3.2.2) is utilised while in the absence of a long-term relation;
(3.2.5) is utilised.

3.2.3 Empirical Exercise

A quick scan of the participating SEACEN countries suggests that there is
a wide range of experiences for interest rate determination. On the one extreme
is Myanmar where interest rates are controlled and on the other extreme are
Philippines, Taiwan andThailand where market forces play agearrole. In
Cambodia, a dollarised econopigterest rates are also determined by market
forces.

Five of the eight countries participated in the exercise with the exception
of Cambodia, Myanmar and Philippines. For the exercise, two types of data
are used: the policy rate and the different market rates. The a priori is generally
the same instrument for the eight countries — the policy rate. The latter on the
other hand are a wide spectrum of rates as describ&dbie 3.4.
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Table 3.4: Satistics of Interest Rates

SN | Country Policy Rate Market Rate Data Span & Frequency
1 Indonesia | Bl rate Deposit; Working Capital; | 1998:1 —2008:9;
Inv monthly
2 Malaysia | Overnight Policy Average Lending Rate 2000:1 - 2009:3;
Rate quarterly
3 Nepal Bank Rate FD1YR; LEND; SAV 1990:1 - 2009:4;
quarterly
4 Taiwan Discount Rate 1 YR TD rate; LEND 1989:1 - 2008:4;
quarterly
5 Thailand Policy Rate Credit; 3M, 6M,12M

Deposit

20006 —2009:7; monthly

Note: 1. “Policy Rate” is the column heading for country specific policy rates; 2. “Market Rate”
is the various commercial rates; 3. “Data Span & Frequency” refers to the span of the data

and their frequency
Source: Country Reports (SEACEN 2010 a — h)

Based on the aboviable for both policy and market rates, the times series

test underwent the determining order of integration. Subsequtrely were

tested pair wise for a long- term relationship (i.e. cointegratohapshot of

the empirical results is provided irable 3.5:

Table 3.5: Integration Test
SN | Country Policy Rate - I(1) Market Rate - I(1) Cointegration
1 Indonesia | Yes Yes/Yes/Yes Yes/Yes/Yes
2 | Malaysia | Yes Yes -
3 | Nepal Yes Yes/Yes/Yes No/Yes/Yes
4 Taiwan Yes Yes/Yes No/No
5 Thailand Yes Yes/Yes/Yes/Yes Yes/Yes/Yes/Yes

Integration tested by standaADB while cointegration tested generally by Johansen.
Source: Country Reports (SEACEN 2010 a -h)
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Based on the results ifable 3.5, all countries used (3.2.2b), except for
Malaysia andlraiwan which did not find a long-term relationship between the
policy and market rate. In this case (3.2.5) was utilised. The results of the
interest pass-through exercise on participating SEACEN members is provided
in Table 3.6.

Table 3.6: Results of Pass-tlough Exercise

SN | Country | Demand elasticity of Demand elasticity of market ECM (y; or
growth of market rates | rates with respect to policy rates )
with respect to growth
of policy rates

1 Indonesia -0.24%%/-
0.13%*/-
+ 0.11%*
2 | Malaysia | 0.69%**
3 | Nepal No/-
0.01***/0.00

L 1¥**/1.05%*%/0.76%**

4 |Taiwan | 0.74(0.78)***/
0.41(0.38)%** - -
5 | Thailand ~0.05%*%/-
0.05%%%/-
- 0.26%%%/0. 37H%%/0,42%%%/0 42%%% | ,06%**/-
0.047%%*

Note: “*, “x*7 wk**" gra gignificance level respectively at 10%, 5% and 1% .
Source: Country Reports (SEACEN 2010 a — h)

3.2.4 Discussion on Findings

In general, the empirical exercise suggests that the monetary transmission
channel of the interest rate is effective in a significant manner i.e., the policy
rate influences the market rates. In MalaysiaBaidian, the elasticity of growth
of the policy and the market rates is statistically significant, while in Indonesia,
Nepal and Thailand, the elasticity coefficients of the levels of the policy and
market rates are statistically significant. In Nepal, the elasticity of the market
rates with respect to the policy rate is about 3 times that of Thailand. For Thailand,
an interest rate differential exists, based on the usage of the uncovered interest
rate parity This result suggests that there is a small response of the bilateral
exchange rate with USD (SEACEN (2010 h)).
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Despite the measure of statistical significance, the magnitude of
the coefficient suggests a slow speed of adjustment of the commercial rate
to the policy rate.To put the results in perspective, the ECM value of
Romania (Teman, 2004) diers from Nepal by a magnitude of 15 times
while for Thailand by a magnitude of 3 times. This means that the short-
term responsiveness of the commercial rates to the policy rate is sluggish
which may suggest the fedfiency of the financial system. Howevyethe
magnitude of the coefficient for Romania is similar to that of Indonesia. The
magnitude of the cofi€ient may reflect the frequency of data usefieman
(2004) used monthly data while the SEACEN countries, except for Indonesia
andThailand, used quarterly data. Howeue lower frequency of data in the
Nepal case would suggest that the adjustment coefficient is larger rather than
smaller!

To a certain extent, this observation further suggests that monetary authorities
effectively utilised the interest rate channel to affect market rates, initial impact
of which is seen in the monetary system. The next Section looks at response
of monetary authorities to crisis to obtain an indication of the channels of macro-
financial linkages.

3.3 Assessment of the Macro-financial Link in SEACEN Countries —
Perspective of Response of MonetgrAuthorities to Impact of Global
Financial Crisis

This Section looks at the response of the respective monetary
authorities to the impact of the ongoing global crigsthe efect of the current
global crisis is heterogenous, relatively more detailed examination will be
undertaken for a sub-sample of crisis hit countries with a synthesis for the final
part.

3.3.1 Literature Review

While there are different channels by which a financial crisis affects the
real economya current view is that the credit channel is an important/Ase.
highlighted by Mishkin (1996), a financial crisis reduces credit flow since it
“sharply and severely increases asymmetric information problems...so that
financial markets are no longer able to efficiently channel funds to those who
have the most productive investment opportunities” (p. 15). Thus, during the
period of financial crisis, the information problems lead the financial markets to
reduce their allocation of credit. Bayoumi and Melander (2008) used this macro-
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financial channel as an explanation for the ongoing crisis which started in US.
They looked at “the banks’ capital/asset ratio on lending standard, the link with
consumer credit, mortgages, and corporate loans, and the corresponding
components of private spending (consumption, residential investments and business
investments)”. They also highlighted the feedback loop through balance sheets
of banks, firms and households. In their discussion, the authors’ expressed the
following conceptual model:

Figure 3.1: Conceptual Framework of Crisis

BANK E> LENDING |:> CREDIT
CAPITAL/ASSET STANDARDS

RATIO @
SPENDING
FEEDBACK THROUGH BALANCE @
SHEETS OF BANKS, FIRMS AND INCOME

HOUSEHOLDS

(Source: Bayoumi and Melander, 2008)

Using the above model, the authors estimated the effects of a negative
shock on banks’ capital/asset ratio on lending standards, which in turn affect
consumer credit, mortgages, and corporate loans, and the corresponding
components of private spending (consumption, residential investment and business
investment). They also allowed for feedback from spending and income to bank
capital adequacy and credit and hence, the full credit cycle is examined. Looking
at the framework, the authors found that an exogenous fall in the bank capital/
asset ratio by one percentage point reduces real GDP by some 1% percent
through its dicts on credit availabilitywhile an exogenous fall in demand of
1 percent of GDP is gradually magnified to around 2 percent through financial
feedback effects. Thus this framework suggests that domestic lending standards
via the flow of bank credit, is a way by which GDP is affected.

Similarly, two of the SEACEN country papers utilised the credit channel to

model and simulate how bank lending standards has an impact onTG®P
Philippines country paper uses a macroeconometric model approach. This adds

30



and re-specifies an existing dynamic, structural, and quarterly economy-wide
macroeconometric model of the Philippines to examine the bank credit channel.
The empirical results indicate that the bank credit channel matters in the monetary
transmission mechanism of the Philippines. Specificddlgnk capital, loan
provisioning and lending standards are found to have significant effects on the
lending activity by bank®.As concluded by the paper “These findings suggest
that the effects of monetary policy in the Philippines can be propagated by the
banking sector depending on its liquidity position” (SEACEN, 2010). Likewise,
the Thailand country paper usesvactor Error Correction model using four
variables of credit, investment, income and BIS ratio to show that a relationship
exist between bank credit and income, with feedback effect via the BIS ratio,
back to bank crediAs stated in the paper “6ne standard error shock to bank
lending would decrease investment by about 0.25 % in 10 months and the shocks
persist. The impact on income is more drastic, an exogenous and negative credit
shocks are associated with a fall in investment of around 0.6 %” (SEACEN,
2010).

However the ongoing global crisis is an example of how crisis spreads to
other countriesAs a contributor to the global crisis, Cetorelli and Gold{2008)
looked at the bank lending channel in the US. They found evidence that the
lending channel is weakened in globally-oriented banks since they rely on “internal
capital market with their foreign affiliates to smoothen domestic liquidity shocks”.
This also contributes to the propagation of liquidity shocks by affiliated banks
abroad. This channel, taken in the extreme, also leads to cross-country spread
of crisis, e.g. contagion, via the balance of payments - this is seen in most of
the regional/global crisis of the recent past. The Thailand country paper
(SEACEN, 2010) looks at the spillover of international financial risk to Thailand
employing a Dynamic Conditional Correlation multivariate GARCH model. The
results of the paper generally indicate the presence of large volatility spill-over
of broad credit (more than simply bank credit).

Three main areas were focused on for the country reports: (i) the inflation
situation of the country; (ii) the response of the monetary authority; (iii) the
coordination measures among the various players in the financial system, if any

10. The total demand impact of an increase in bank lending is the sum of various effects in
the money supplyTreasury bill rates, personal consumption and investment, all of which
have significant impact on aggregate demand. In addition, the empirical results indicate a
feedback loop from aggregate demand to bank credit through the financial accelerator
mechanism.
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3.3.2 Response to Global Crisis

Having discussed the bank credit channel and how both globalisation and
financial sector development have contributed to comprehending the crisis, focus
is now turned on the participating SEACEN membefalfle 3.7).

Table 3.7: Some Recent Indicators of
Participating SEACEN Member Countries

SN | Country Inflation (%) GDP growth (%) Impact El
2007 | 2008 | 2009:Q1 | 2007 | 2008 2009
1 | Cambodia | 14 12.5 102 6.7 Exp to decline | Significant NA
2 | Indonesia | 6.73 | 11.5 585 |5.18 Non- 49.6
significant
3 | Malaysia 2 5.4 3.7 6.2 4.6 -6.2 (1Q) Significant 169.44%
4 | Myanmar | - - - - - - - -
5 | Nepal 7.7 13.2 5.3 4.7 Non- 45.8%
(FY) significant
6 | Philippines | 2.8 [9.3 3.2 7.1 3.8 Mixed 76.65%
7 | Taiwan 1.8 353 |0 570 ]0.06 |-8.61(1Q) Significant 122.8%
8 | Thailand 22 |55 -0.29 4.9 2.5 -7.1% Significant 150.5%
Fiji 43 16.6 -0.5 -0.1 Mixed 148
10 | Korea 25 |47 5.1 2.2 Significant 92.3
11 | Mongolia 17.8 | 22.1 10.2 | 8.9 Significant 9.4
12 | Sri Lanka | - - - - - - - -
13 | Vietnam 8.3 22.97 | reduced | 8.4 6.2 3.1(1Q) Significant 158.45
Note: “-" refers to information not found in either the country reports or questionnaires.

Note: 1. “Inflation” 2. “GDP Growth” at constant prices; 3. “Impact” assessment of global
crisis from country reports; 4. El is (X+M)/Y in 2008, Source: Country Reports (SEACEN,
2010)

The statistics suggest that the nature of the impact has been heterogeneous
as reflected in the different overall growth rates of the participating SEACEN
economies. The individual country reports take this observation one step further
and give a deeper analysis of impact. The eight countries can be divided into
two groups - those with non-significant or mixed impact from the global crisis
and those with a significant impact from the global crisis. There are four countries
in the first group namejyindonesia, MyanmaiNepal, and Philippines and four
in the second group namely Cambodia, MalayBdyan andlhailand.As the
study looks at the response of crisis, the focus is on the second group of countries.
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Cambodia: (1) The inflation rate in Cambodia during 2007 and 2008 was
14% and 12.5% respectivel2) The response of the National Bank of Cambodia
(NBC) was more towards the “demand side rather than supply side pressure”
with the introduction of a package of monetary and financial measures. These
included (a) increasing the reserve requirement ratio from 8% to 16%, for foreign
currency deposits (the ratio has recently been reduced to 12% amid the
downward risk to economic growth); (b) introducing a 15% ceiling on commercial
bank credit to the real estate sector; (c) introducing internal and external auditing
for banks; (d) enhancing the capital base through the increase in minimum capital
requirement; (e) improving the classification of banks assets and provisioning;
(f) improving the valuation of collateral used for bank lending; (6) strengthening
credit information sharing system; (g) strengthening the system for implementing
reserve requirements; (h) strengthening bank liquidity management; (i)
strengthening corporate governance of banks and financial institutions; and (j)
continued strengthening of the banking system through rigorous implementation
of on-site and off-site inspections and supervision. The measures are aimed at
addressing the rising inflation and strengthening the soundness of the banking
sector (3) In addition to these actions by NBC, there was coordination with
the fiscal policy of the Royal Government of Cambodia to maintain financial
stability and enhance confidence. The country report (SEACEN, 2010 a) did not
indicate coordination with other domestic or international players.

Malaysia: (1) Malaysia during this time experienced low inflation — in 2007
inflation was 2%, which slightly increased in 2008 to 5.4%, in part to monetary
loosening, leveling off in 2009:Q1 to 3.7%. (2) The response of Bank Negara
Malaysia (BNM) was to implement a loose monetary stance with various efforts
directed towards ensuring access to credit by all sectors of the ecdrtosg
efforts included: (a) intensifying efforts to strengthen the capacity of financial
service providers to better support the needs of businesses; (b) establishing two
new financing schemes to assist businesses in enhancing their efficiency and
productivity as well as to manage their cash flow difficulty; (c) establishing the
Integrated Contact Centre to have in place avenues for borrowers encountering
financing difficulties to seek assistance; (d) setting up of Danajatoisupport

11. Danajamin Nasional Berhad Malaysias first Financial Guarantee Insurer andABA-
rated. Danajamin was established in May 2009, as part of the RM60 billion stimulus
package announced by the Government of Malaysia on 10 March 2009. Danajamin has an
issued and paid-up capital of RM1 billion with a capacity to underwrite policies of up
to RM15 billion. They provide financial guarantee insurance to issues of private debt and
Islamic securities. Their mission is to facilitate capital-raising by Malaysian companies
from the capital markets by providing financial guarantee insurance to protect the holders
of private debt securities against any missed payments or defaults. They are licensed under
the Insurancéct 1996 and are regulated and supervised by Bank Negara Malaysia.
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corporations in raising funds in the bond market by providing credit enhancements
to viable businesses. (3) In addition to these actions by BNM and the Ministry
of Finance, they together with their counterparts in Singapore and Hong Kong
announced on 16 October 2008 that all deposits will be fully guaranteed by the
Government through the Malaysia Deposit Insurance Corporation until December
2010. Going forth, the Monetary and Financial Stability Committee (MFSC) of
the Executives Meeting of Eaésia-Pacific (EMEAP) Central Bankshad

put in place an integrated regional surveillance and crisis management framework
to assist EMEAP economies in addressing concerns arising from the crisis that
affects regional countries. This cooperative framework provides a key platform
for the region to share information and assess the impact of the evolving global
financial crisis on regional economies and the implications for central banks in
the region.These suggest that BNSI’'measures was coordinated with the
Ministry of Finance along with both domestic and international players.

Taiwan: (1) Taiwan during this time experienced a period of low and stable
inflation — in 2007 inflation was 1.8%, which slightly increased in 2008 to 3.53%,
in part to monetary loosening, but decreased in 2009:Q1 to 0%. (2) The response
of the Central Bank of the Republic of Chinai@an) (CBC),Taiwan’s central
bank, was to pay close attention to the liquidity conditions of financial institutions
to maintain financial stabilityThe measures being taken are: (a) lowering the
policy rate and required reserve ratittee CBC cut policy rates seven times
by a total of 237.5 basis points, since September 2008. In addition, in response
to deteriorating economic and financial developments at home and abroad, on
18 Septemberthe CBC reduced required reserve ratios onddllar deposits,
with an estimated effect of injecting liquidity worth NT$200 billion; €&panding
repo facility operationsfrom 26 September 2008 onwards, the CBC expanded
Repo facility operations to ensure sufficient sources of liquidity for financial
institutions; (c)relaxing requiring funds of bankthe CBC announced that it
allowed banks to use certificates of deposits issued by the CBC or redeposits
with the CBC to borrow collateral loans or request early withdrawals whenever
needs arise; (groviding preferential housing loan programrme:22 September
2008, the CBC joined other government agencies to provide Preferential Housing
Loan Programme worth NT$200 billion to help homebuyers and support the
sluggish housing market. (3) In addition to these measures by CBC, other domestic
stakeholders, namely the Government and the Financial Supervision Commission,
were also involved in coordination activities to maintain financial stability and
enhance confidence. There was no coordination with international players.

12. A dedicated committee compromising df dentral bank deputies in the East &sih and
Pacific region.
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Thailand: (1) Thailand during this time also experienced a period of low
and stable inflation (headline) — in 2007 inflation was 2.2%, which slightly
increased in 2008 to 5.5%, due in part to monetary loosening, decreased in
2009:Q1 to -0.29%. (2) The response of Bank of Thailand (BoT) to the crisis
to ensure the smooth functioning of the Thai financial system included (a)
providing a blanket deposit guarantee, which was supposed to éndjurst
2008 but has been extended for another period of 3 yearsAygtst 201.

This helped bolster depositors’ confidence and maintain a level-playing with banks
in other countries; (b) ensuring that there was ample liquidity in the money market.
For example, during the period that USD liquidity tightened following the drying
up of USD liquidity overseas, the BoT conducted additional sell-buy swap
transactions to provide more USD liquidity in the market, which proved
instrumental in stabilising the money market; (c) monetary policy has been
substantially eased. In December 2008, with the risk of growth surging
significantly whilst risks of inflation subsiding, the MPC decided to lower the
policy interest rate by 100 basis points from 3.75% to 2.75%. The extensive
monetary easing continued until mid 2009. In the first three meetings of the
year the policy rate was cut in a series by 75, 50 and 25 basis points. It was
in May when the MPC assessed that monetary policy had been substantially
eased and the policy rate of 1.25% was sufficiently low to be maintained at that
level. Subsequentlyhe policy interest rate of 1.25% was maintained throughout
2009. (3) The BoT had also coordinated with domestic commercial banks as
well as with international actors (regional central banks as well as IMF) to
maintain financial stability and enhance confidence. In addition to these, the
Government of Thailand undertook measures to cushion the impact on the real
economy? .

3.3.3 Discussion on Findings

Despite the four SEACEN members facing a similar slowdown in the growth
rate of output, there was a diversity in monetary responses. For example,
Cambodia tightened monetary policy while Malaysiajwan andThailand
loosened monetary policjEach of the four countries responded with a
prioritization of its own internal situation.

13. The measure taken by the Government of Thailand was a Fiscal Stimulus Package which
introduced two fiscal stimulus programmes to soften the adverse effects of the global
economic downturn and to revive the domestic econdimg first stimulus package or SP1,
was composed of tax measures and supplementary budget to restore short-term confidence
by boosting domestic consumption. The second stimulus package or SP2 focused on enhancing
the countrys competitiveness in the medium-term (FY2009-2012) by investing in various
projects ranging from small to mega-projects.
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The actions of the monetary authorities suggest that there is general
agreement that the problem was due to liquidity and that the solution was to
address it through monetary policy credit measures. For Cambodia, this resulted
in a tightening of credit conditions in the banking sectdrile for Malaysia,
Taiwan andThailand, there was a loosening of credit conditions. Except for
Thailand, where monetary measures were focused on the banking Hextor
response of Malaysia anthiwan were for a broader credit fodds.

In all the countries, measures were undertaken by both their respective
monetary authorities and governments. Howewnethe case of Malaysiaaiwan
and Thailand, there were additional levels of coordination. In Malaysia and
Thailand, there was implicit involvement of the capital markets but explicit
coordination with external actors. Taiwan, there was also explicit coordination
with domestic actors, but none for external actorBhis result is surprising
given thatTaiwan has the highest level of EI in 2008.

It is also observed that some countries with a high economic impact also
had low and stable inflation levels - eTaiwan which sutred the lagest
decline in output of -8.61% in 2009:1Q, had the lowest inflation level in 2007
and 2008 at 1.8% and 3.53% respectivilyvas closely followed by Malaysia
andThailand as well as Korea (from the questionnaire respohisi)st glance,
this suggests a contradiction, since those countries that had a low and stable
inflation environment were considered to have positive performance. Hqwever
this relationship warrants more in-depth analysis since it may reflect a relationship
with the openness indicatdvalaysia, Taiwan andThailand have the highest
External Indicator in 2008 of all the participating countries at 169.4, 122.8 and
150.5 respectively — this is suggestive evidence that the countries are more
exposed to contagion effects. Thus given the above impact, it is not so surprising
that Taiwan also has the highest external indicator in 2008.

3.4 Synthesis of Findings

The three inter-linked perspectives give information on the existing macro-
financial links in the SEACEN countries.

14. Fiji, Mongolia andVietham, the members in the questionnaire, also focused on bank credit.
However, Korea focused on broad credit.

15. This was also the case for Korea where there was coordination with both internal and
external actors.
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There is either a statistically and economically insignificant link or a
statistically significant but generally an economically insignificant link between
the real policy rate and the output gap. The findings suggest, in general, that
monetary policy via the real policy rate over the period is not so economically
effective in affecting the macroeconomy by means of reducing the outptft gap.
This finding is plausible given the extent of globalisation and financial sector
development. Howevethis result does not significantly change even with direct
financing as well as inclusion of other control variables as mentioned above.
The result points to the nature of the financial system having changed substantially
where the present monetary instruments are unable to fully affect the sources
of financing in the macroeconomn implication of these results is thabnetay
policy via the traditional monetgr channel namely that of inest rate,
has not been effective in affecting the whole maconomy of the
participating SEACEN member countries.

Interestingly during the period of crisis, the results suggest that monetary
policy is not effective — this is seen in the significant coefficients of dummy
variables for both Malaysia arigiwan.While this came out in the regression
as the policy rate, the measures taken by the SEACEN monetary authorities
with regard to credit conditions, suggest that the credit channel may be more
important during times of crisis. In this regard, Mishkin states that proponents
of this channel describe it as “amplifying and propagating conventional interest
rate effects” (Mishkin, 1996, 18) where both are closely intertwined. It is no
surprise that during the period of crisis, this channel seems to predominate.

Looking at the monetary channel of the interest rate, howsuggests
that there is significant pass-through, with the policy rate being able to affect
the market rates. This suggests that the respective central banks are effective
in this regard. Howevethe limitation that focuses simply on the bank and non-
bank financial intermediaries is noted, e.g. the monetary systaos by
eliminating the monetary system, both perspectives taken together suggest
that the financial system has expanded andabened beyond the gment
monetary system but this has not been internalised in the monetary policy
management cess.

16. There is an alternative interpretation for this empirical result: that monetary management
has been very effective at stabilising the output gap; the findings of the results are all
consistent with this explanation. Unfortunatelye data quality and quantity preclude the
use of sophisticated methodology for participating SEACEN members to test this
observation. However, there are consistent results in member countries.
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The responses of the monetary authorities to the global crisis partially
acknowledge that there are different players in the financial system beyond
those in the banking and non-bank financial intermediaries s€b@respective
monetary authorities addressed both credit conditions and coordinated with
respective stakeholders (domestic but at times also international). This is in line
with the prior results of the significant contribution of monetary policy during
crisis. The country studies suggest that the authorities responded more to the
domestic situation rather than the external situation. This may be attributed to
the genesis of the crisis where it originated externally

4. Policy Recommendations

The evidences from the above three perspectives of the study suggest that
the nature of macro-financial linkages has changba study suggests that the
function of allocation of resources in the majority of the participating SEACEN
members has expanded beyond that of the banking and non-bank financial
intermediaries sectpe.g. the monetary system, in the majority of participating
SEACEN member countries.

The paper thus proposes that the participating SEACEN members give greater
emphasis to financial stabilitas perhaps an ultimatedat, which necessarily
implies that the formulation and implementation of monetary be coordinated with
financial policy More specific recommendations include the following:

» Enhance coordination and cooperation with domestic players, such as with
the capital markets supervisory authority etc. In this regard, it is essential
that the present financial structure and potential future development be
assessed. Once this is done, appropriate levels of coordination and
cooperation can be tailored to the country to match its unique characteristics.
The specific modalities of this will have to be worked out but it is felt that
this will effectively pre-empt financial crisis from occurring and to mitigate
the impact of the financial crisis once it occurs.

» Lay the foundation for coordination with international stakeholders such as
the IMF etcAgain, it is essential that the present level of globalisation and
potential future levels of globalisation be assessed. Once this is done, the
coordination if necessargan be tailored to countries to match their unique
characteristics. This may start with information sharing, as already initiated
with the SEACEN Expert Group (SEG) on Capital Flows. This can
eventually lead in the future, to coordination in monetary and financial policy
matters.
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* Revising the monetary framework, paying close attention to the cagintry’
financial structure. This would necessitate that there be development of
appropriate instruments and operating targets. These developments are
conditional on the above recommendations. This may entail involvement in
the process of monetary policy formulation and implementation, namely
revising the monetary framework such as instruments and operating targets.

5. Concluding Remarks

The study attempts to provide a better understanding of the changing nature
of the macro-financial linkages. Given the diverse levels of openness and financial
development, it is difficult to make generalities. Nonetheless, the study tentatively
concludes with the observation that a broader definition of the financial sector
is necessarywhich takes into consideration the unique characteristics of the
SEACEN members.

There are a number of limitations and caveats: (i) the integrative nature of
the report, with SEACEN members having a wide range of data quality and
guantity as mentioned above, may not have fully captured all country insights;
(i) there are some caveats on the economic indicators, for example, for the
measure of potential output in the output gap and there are alternative measures
beyond the standard measure used in this study; (iii) while the study does not
focus on interaction of asset prices (such as inflation performance) and monetary
policy tasks, this is an important issue which can be a subject for further
exploration - this important point was made in Cavoli (2010) who has also suggested
that the exchange rate regime be controlled; (iv) there are also some technical
limitations due to the varying levels of financial development which have a direct
impact on the use of techniques for addressing problems such as simultaneity
It would also be ideal to be able to test the robustness of these results as a
regular practice. These caveats point to areas of further research in this important
area of monetary policy management.
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CHAPTER 2
MACRO-FINANCIAL LINKS
AND MONETARY POLICY MANAGEMENT IN CAMBODIA

By
Ung Visotht
1. Introduction

It was remarkable that Cambodia experienced high economic growth and
strong political stability during the last decade. The new Royal Government of
Cambodia (RGC) resumed its duties with a firm commitment and determination
to further accelerate development and the implementation of comprehensive
reform.

The global financial crisis made the Camba&conomic outlook uncertain.
The recent financial turmoil has severely affected the US, EU, Japan, Korea,
including many other medium and smaller countries. The shocks from the global
financial crisis reverberated across many developed and developing countries.
Cambodia, being a small country with an open econamyery exposed to
external influence.

Its economic growth, which was estimated at 6.7% in 2008, is expected to
decline in 2009. The economic slowdown is mainly due to: (i) reduction in external
demand (the US slowdown, in particylaill have a significant impact on the
textile sectarwhich, in turn, is likely to result in a considerable drop in the
national exports); (ii) uplifting of safeguard measures by the US on Ghina’
garment exports; (iii) decline in tourism activities caused by lower income and
less spending on holidays and traveling; and (iv) weakening of the performance
of the construction sectoaffected by a weakened global economy leading to
the reduction in foreign direct investment (FDI). Cambadégriculture sectpr
however is expected to maintain its good performance but this sector is not
strong enough to be angineof growth

1. Deputy Division Chief, Balance of Payments Statistics Division, Economic Research and
Statistics Department,vNational Bank of Cambodia. The views expressed in this paper are
those of author and they do not necessary represent the official position of the National
Bank of Cambodia.
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Following the introduction in Section 1, Section 2 describes the background
of the National Bank of Cambodia (NBC). Section 3 highlights its general policy
for monetary management. Section 4 reviews the trends in the macroeconomic
data. Section 5 focuses on monetary policy management and the macroeconomy
Section 6 identifies the impact of the global crisis on the real ecariimey
conclusion, including the major issues and policy recommendations, are presented
in Section 6.

2. Background of the National Bank of Cambodia

During the Khmer Rouge regime, Cambodidanking system was
completely destroyed. The NBC building was bombed to the ground and the riel
banknotes were abandoned. Following Cambediberation from the Khmer
Rouge on 7 January 1979, the NBC was re-established on 10 October 1979.

As Cambodias monetary authorifthe NBC re-issued new riel banknotes
on 20 March 1980, with the support of the allied countries. The riel banknote
issuance was strongly supported by the public. The riel banknotes served payment
settlement and gave rise to banking activities and the state budget system.

The NBC gradually reformed the banking system since 1989. The provincial
and municipal banks were simultaneously transformed into specialised provincial
and municipal banks. The function of the state budget cashier was transferred
to the Ministry of Economy and Finance in late-1991. Foreign investment made
its appearance in the banking sector in Cambodia in mid-1991.

The NBC also contributed effectively in restoring the standard of living and
in alleviating massive starvation after Cambagligeration through its credit
policy focusing on solidarity groups and state-owned enterpfl$es.NBC5s
credit policy contributed in promoting economic activities, including agriculture,
fishing, handicraft, industry and trade.

From the nation-wide general elections in 1993, Camtmbdeiking system
was restored, with the establishment of 32 commercial banks under its domestic
laws. The banking system was transformed from a mono-banking system to a
two-tier banking system by separating the functions of the central bank from
commercial banking activities. This required the NBC to strengthen its role and
to improve its management capacity in supervising and regulating the commercial
banks.
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3. General Policy for Monetary Management

The NBC, the central bank, does not use direct monetary instruments. The
interest rate is completely liberalised, and there are no quantitative restrictions
on bank lendingThe indirect tools of monetary policysuch as reserve
requirements and refinancing facilities, have been introduced to avoid distortion-
inducing credit controls. Given the lack of instruments, the monetary authority
has successfully used foreign exchange interventions to regulate riel liquidity
and to smooth fluctuations in the exchange rate. Restrictions were imposed on
monetary financing of the budget deficit to control the creation of base money

3.1 Foreign Exchange Rates

Cambodia has a very liberal foreign exchange control regime designed to
encourage international trade and support the confidence of foreign investors.
The NBC has adopted a managed floating exchange rate reffimpessent,
the NBC sets a daily official exchange rate as well as the rate set by the
parallel free market. The official rate is maintained within about 1% of the free
market rate and is used only for official transactions. The US dollar auction is
made in order to realign the fluctuation of the exchange rate caused mainly by
psychological factorThe NBC has no intention to intervene to resist the
downward pressure on the exchange rate, except in circumstances of disorderly
market movements.

3.2 Interest Rates

The scope of NBG monetary policy is very limited. No interest rate is set
as benchmark because of the dollarised econdimy inflation taget has not
been announced, but the monetary target has been set with assistance from the
International Monetary Fund (IMF). It is noted that the NBC determined a
refinancing base interest rate of 0.5% per month or 6% per year for the riel
refinancing for commercial banks in order to allow the banks more flexibility to
set their interest rates since January 2002.

4. Trends in Macroeconomic Data
4.1 Real GDP Growth

In 2008, the performance of Cambodiatonomy was generally satisfactory
with the GDP growth of around 6.7% despite the pressure of high oil price and

47



soaring food prices since the end of 2007. Normédlgking at the quarterly
data, the economic activities would usually contract slightly in the second quarter
due to their seasonality and pick up during the third and fourth quarters. However
the economy declined notably in the second quarter of 2008 with the negative
growth as high as -8.2% of GDP (affected by high energy and food prices,
compounded by the uncertainties of the pre-election period), then it recovered
up to 7.3% of GDP in the third quarter partly owing to: (i) policies introduced
to mitigate the adverse effect of soaring food and petroleum product prices in
order to curb inflation, (ii) political stability following the general election at the
end of July 2008, and (iii) surge in the agriculture activities during the harvest
season. Howevethe impact of the financial crisis that had erupted in the US
and spread outwards to the advanced economies during the second semester
started to influence Cambodsaeconomy in the fourth quarteresulting in
negative growth of -3.6% of GDMn contrast historically to the economic
performance of the fourth quarter which is typically strong.

Figure 1
Quarterly Real Growth Rate
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In 2008, the economic performance was characterised by two key features:
(1) the agriculture sector played a substantial role in maintaining GDP growth
as other sectors contracted negativelffected by external factors; and (2)
fiscal tightening, combined with ongoing reforms in public finance, have provided
fiscal space for the authorities to address the immediate issue of soaring inflation
driven by oil and food price shock.

During the last five years (2003-2007), the average growth rate was 10.6%,
reaching its peak at 13.3% in 2005. The growth rate was 10.8% in 2006, 10.2%
in 2007 and 6.7% in 2008. The growth rate is predicted to decline further in
2009. The significantly slower growth in the coming years appears to be part
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of the business cycle, which at the same time is compounded by the impact of
the global financial crisis.

Figure 2
Economic Growth Rate 1994-2008
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Source: National Institute of Statistics

4.2 Exchange Rates

Despite the global financial crisis, the local currency has remained broadly
stable. The exchange rate of the riel against the US dollar moved largely within
the range of 4,000 riel and 4,143 riel per US dollae riel depreciated around
1.1% in May 2009, as compared to the same period of last gedrit
depreciated around 0.8% between end-May 2009 and end-December 2008.
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4.3 Inflation

Yearon-year (YY) change in the overall consumer price index reached its
peak of 35.6% in May 2008, and continued to fall declining to 12.5% at the end
of 2008 and to 6.2% in February 2009. The decrease in year-on-year inflation
was largely a result of the slowdown in global fuel and commodity prices. Inflation,
excluding food price, declined to 6.7% in December 2008 and 4.1% in February
2009, from a year peak of 22.3% recordecAirgust 2008.
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4.4 Monetary Aggregates

In 2008, broad money (M2) increased by 548.2 billion riel (4.8%) from a
stock position of 1,310.7 billion riel as of end-December 2007 1¢858.9 billion
riel as of end- December 2008. The rise in broad money (M2) was mainly due
to the expansion in currency outside banks of 305 billion riel (15.3%) coupled
with the growth in foreign currency deposits of 136.8 hillion riel (1.5%), whereas
time and saving deposits and demand deposits increased by only 63.8 billion riel
(52.7%) and 42.5 billion riel (68.3%), respectivelihe increases in foreign
currency deposits were reflected in increases in term deposits of 1,145.2 billion
riel (41.4%) and demand deposits of 149.9 billion riel (6.5%), while savings
deposits decreased by 1,049.1 billion riel (23.2%).
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Figure 5
Structure of Money Supply
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The monetary development was characterised by further improvement in
local business and foreign investor confidence in the Cambodian economy and
the banking sectoit also mirrored the increasing use of banking services and
the deepening of financial intermediation within the economy with the rising
number of financial service providers, the continuous modernisation of payment
services in several large commercial banks, and government encouragement
under the public finance management reform programme for people to use
banking services.

4.5 Interest Rates

Since 2000, Cambodmbanking sector continuously experienced relatively
large excess reserves, while the growth in banks’ lending also recorded sharp
acceleration in June 2008. Such rapid expansion was viewed as a source of the
suge in domestic demand in the recent peribal.deal with the increasing
inflationary pressure, the NBC increased the minimum reserve requirement ratio
for foreign currency deposits from 8% to 16%, effective from July 2008.
Meanwhile, the credit risks in the international markets continued to rise and the
global credit crunch seemed to affect capital inflows into Cambodia, which in
turn put pressure on liquidity in the local banking seésra result, the deposit
rates generally increased while the lending rates declined.

The weighted average interest rates on 12-month deposits showed a gradual
increase from December 2006, and posted a noticeable incréasgust 2008.
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The rates on riel and US dollar deposits, which accounted respectively for 6.4%
and 4.8% as of end-2006, increased to 7.1% and 4.9% in December 2007, and
continued to increase to 7.7% and 6.3% in December 2008.

Figure 6
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During the same period, the weighted average lending rates on 12-month
lending went down steadilyrhe lending rates of riel and US dollar decreased
from 23.1% and 16.7% in December 2006 and down to 22.4% and 15.8%,
respectively in December 2008.

4.6 International Reserves

The international reserve position has been favorable and doubled during
the last three years, from US$1.1 billion in December 2006 to US$2.15 billion
in December 2008, which was sufficient to finance about 3 months of imports.
It took 12 years for Cambod&gross foreign reserves to increase from US$100
million in 1994 to US$1 billion in 2006.
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Figure 7
Gross International Reserves 1999-2008
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4.7 Balance of Payments

Cambodias balance of payments for 2008 is estimated at an overall balance
in surplus of US$345.1 million, a decrease of US$67.7 million (or 16.4%), as
compared to the overall surplus balance estimated for 2007. The decreased
surplus was mainly due to an increase of US$486.0 million (or 69.7%) in the
balance on capital and financial account, while the current account balance deficit
(excluding official transfers) increased by US$542.1 million (or 74.0%). The
ratio of the current account balance deficit (excluding official transfers) to gross
domestic products (GDP) was 12.3% in 2008, as compared to 8.5% in 2007.

Figure 8
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The current account balance exhibited a deficit of US$1,275.0 million in
2008, an increase of 74.0%, compared to the previoussydaficit. This
increased deficit was mainly due to increases of 32.1% and 17.6% in the deficits
of the balance on goods and net income, respectdaljng the yeamet service
surplus decreased 4.4% while net private transfers decreased 2.7%.

In 2008, the domestic exports amounted to US$4,423.7 million, an increase
of US$549.8 million (or 14.2%) compared to the previous 'geaxports.The
main contributing factors to this increase were the increases of US$64.2 million
and US$485.6 million in garments and other domestic exports, respectively
Garment and textile exports rose 2.2% as compared to an estimate of 7.9% for
2007. The main reason for this lower growth of garment exports was the global
financial crisis which resulted in reduction of foreign demand, especially garment
imports into the US. Furthermore, the US and the EU are planning to remove
the restricted access of Chisamports of garments in early 200Bhis will
lead to a great challenge for Cambaosligarment industryDuring the year
other domestic exports increased US$485.6 million (or 52.1%). The main
contributors of the increase were the increases in price of paddy rice, furniture,
fish, rubber and other agriculture products.

During the same period, the estimate of retained imports was valued at
US$6,296.5 million, up US$1,007.3 million (or 19.0%) on the estimate for 2007.
The key contributor to this growth was an increase of US$576.7 million (or
42.8%) in petroleum imports, which accounted for 30.6% of retained imports.
The other retained imports such as imports of garment materials and other
products rose 2.0% and 15.7%, respectively

Net service surplus was US$587.2 million in 2008, down US$27.1 million
(or 4.4%) on the previous yeésarsurplus, resulting from an increase of US$100.2
million in service receipts while service payments to non-residents increased
US$127.4 million. The increases in receipts of travel and transportation services
were the main contributors. Because of the ongoing implementation of open-sky
policy of the Royal Government of Cambodia, which allows for direct international
flights to Siem Reap, the number of foreign visitor arrivals increased to 2,159,771
visitors, as compared to 2,015,128 visitors in 2007. South Korea remained the
leading countrywhich accounted for 14% of the total foreign visitor arrivals in
Cambodia, followed byietnam (10%), Japan (8%), US (7%) and China (6%).
During the yearthe net income account deficit was US$408.7 million, an increase
of US$61.1 million (or 17.6%). This increased deficit resulted from an increase
in investment income remitted to non-residents.

54



In 2008, the balance on current account and capital account recorded a
deficit of US$789.2 million, as compared to the previous' getaficit of US$243.6
million. The net official transfers recorded an inflow of US$485.8 million, down
US$3.5 million (or 0.7%) on a net inflow of US$489.3 million for 2007, reflecting
official development assistance that the Royal Government of Cambodia obtained
from its development cooperation partners, multilateral and bilateral. Foreign direct
investment registered a net inflow of US$794.7 million, down 8.3% on a net
inflow of US$866.2 million for the previous yedadf this net inflow direct
investment in banks and non-banks sector amounted to US$344.1 million and
US$450.6 million, respectively

5. Monetary Policy Management and the Cambodian M acr oeconomy
5.1 Monetary Framework

Monetary policy is one of the tools among the instruments, regulations and
measures established by the NBC to manage cash ¢lst circulation and
maintenance of purchasing power of cash issued by the TNBCNBCS main
responsibility is to conduct monetary policy in the Kingdom of Cambodia.
According toArticle 3 of the Law on the @anisation and Conduct of the
National Bank of Cambodia, “the principle mission of the Central Bank is to
determine and direct monetary policy aiming at maintaining price stability in order
to facilitate economic development within the framework of the Kingdom’
economic and financial policy

5.2 Banking Sector

Cambodias financial sector remains competitivEhe rapid increase in
deposits in the commercial banks testifies to the growing public confidence due
to the transparency of financial sector policies and investment levels in the sector
In response to the global financial crisis, measures have been taken to recapitalise
banks and financial institutions, improve audit, strengthen supervision and ensure
liquidity of the banking system.

As of July 2009, the banking sector of Cambodia consisted of 27 commercial
banks, of which 5 are foreign bank branches and 22 are locally incorporated;
6 specialised banks, of which one is a state-owned bank and 5 are privately
owned; 20 licensed microfinance institutions (MFIs); and 2 representative offices
from the $andard Chartered Bank and tWeetnam Bank forAgriculture and
Rural Development. In June 2004, there were only 14 commercial banks, 3
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specialised banks, and 9 licensed microfinance institutions. During the last five
years, the increased number of banking institutions and the modernisation of
banking products and services have contributed to an improvement of
intermediation in the banking sect@elow are some of the key indicators of
the banking system in Cambodia.

5.2.1 Liquidity and Solvency

The banking system has remained healthy and sound since its restructuring
in 2000.According to Figure 9, the balance sheet structure of the banking sector
registered a slight shift, as total equity to total assets increased to 22% in 2008
from 17% in 2007. This increase was due to the additional capital contribution
from six new banks in 2008, including five commercial banks and one specialised
bank. The liquidity ratio decreased to 81%, but remained above the regulatory
limitation of 50%. It appears that rapid credit expansion and slow deposit growth
has put pressure on liquidity in the banking system.

Since Cambodia is a cash-based econoapyd credit disbursement resulted
in less liquid assets as deposits grew at a slower pace. The solvency ratio went
up to 28% in 2008 from 24% in 2007. The improvement in equity and net worth
of the banks was due to additional capital of new banks and existing banks,
pushing up the solvency ratio. The newly established banks are likely to have
a higher solvency ratio than the existing banks.

Figure 9
Liquidity and Solvency Ratios
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5.2.2 Non-performing Loans

In 2008, the ratio of non-performing loan was at 3.7% (Egere 10,
which is considerably low in light of the rapid credit growth in the banking system.
One of priorities of the NBC is capacity building that includes on-the-job training
in domestic and overseas. In the meantime, many initiatives have been made to
streamline prudential regulations consistently with the international pratice.
new classification on credit classification and provisioning has been adopted for
implementation and will provide a better tool for portfolio assessment. The
technique for credit review is also being transferred from the most experienced
bank examiners from developing countries to the NB@ung but capable
supervisors.

Figure 10
Non-performing Loan and Loan to Related Parties
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According to Figure 10, loans to related parties remained relatively stable
at less than 2% of net worth, below the prudential limitation of 10%, resulting
from strict enforcement of prudential regulations.

5.2.3 ROA and ROE

The return on assets (ROA) was stable at 2.9% as compared to the last
two years. The prominent earning assets of banks are mostly loans, which
represent about 58% of total assets. The following earning assets are deposits
with the NBC which accounted for 23% of total assissthe financial market
is underdeveloped, particularly with regard to the adequacy of interbank market,
banks invest their funds as deposits with the NBC to earn interest. Hence, the

57



efficient use of assets to make earnings is significant from lending activities. On
the other hand, the return on equity (ROE) for the banking system declined to
13.1% in 2008 from 16.6% in the previous yddre establishment of six new
banks operating in 2008 was a main factor for this decline, as these banks made
losses during their initial operations. Howevére ROE ratio remains at a
satisfactory level.

Figure 11
ROA and ROE
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5.2.4 Credit to Private Sector

The NBC took swift action to support local economic development by
facilitating credit flow in the economylhe cap on credit to the real estate
sector was abolished and the reserve requirement was reduced to 12% in early
2009. In the meantime, only customer deposits were subject to the reserve
requirement, while ban& placement and borrowing of funds were excluded
from the reserve requirement. The technique for reporting and monitoring reserves
was also amended to provide more flexibility for banks in managing their liquidity
The issuance of these new classification requirements notwithstanding, the NBC
took initiatives to ease banks’ liquidity pressure to provide more room for them
in extending credit to customers as well in injecting more funds to stimulate
economic growth.

The lifting of the 15% ceiling imposed on the real estate sector does not
imply that the supervisory authority is subjecting banks to more exposure in real
estate risk. The banking community at large had already recognised the risk
inherent in real estate investment and largely agreed with the requirement to
adopt adequate procedures to mitigate the riskiew banks closely dealing
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with real estate investment and residential mortgage financing have been closely
monitored. By the end of 2008, credit exposure to the real estate sector in the
banking system accounted for 7.5% of the total portfolio, while credit to the
construction sector was recorded at 7.9%.

Figure 12
Credit Classified by Industry in 2008
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Over the medium to long term, the government is committed to implement
the measures identified in the Financial Sector Development Strategy 2006-2015.
This document updates and revises\isgon and Financial Sector Development
Plan for 2001-2010, which was formulated by the Royal Government of Cambodia
working closely in conjunction with th&DB technical team in December 2001,
to address the priorities and sequencing over the period of 2006-2015. The
priorities include improvement of prudential regulations, payment system and
supervision, strengthening of on-site and off-site inspection, and capacity building
for professional staff.

5.3 Government Sector

In 2008, the fiscal position remained strong as the result of public financial
reform initiated since 2004. The budget revenue increased to the highest level
of 12.4% of GDPcompared to the previous years. Prudential fiscal pdbigy
rationalising spending priority and creating fiscal space for specific government
intervention, mitigated the impact of the economic and financial cAsisa
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result, the expenditure was maintained at the level of 14.8% of tB®Burrent
budget surplus amounted to 3.9% of GDP and the overall budget deficit (excluding
grants) reduced to 2.2% of GDIR the context of the current global financial
crisis, and given our long-term development objectives, the budget envelope for
2009, stated in the law for financial management 2009, was prepared to support
and stimulate growth.

Domestic revenue increased by 31.6% to 5,290 billion riel in 2008 from
4,021 billion riel in 2007. The increase was mainly due to: (i) the growth in tax
revenue, which rose by 30.4% to 4,430 billion riel from 3,397 billion riel during
the same period; and (ii) an improvement in collection of non-tax revenue, which
increased by 27% to 781 billion riel in 2008 from 615 billion riel in 2007.

Figure 13
Government Budget as Percentage of GDP
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The improvement in revenue performance is opening up fiscal space for
higher expenditures in agriculture, irrigation, roads, andggnes well as for
growth in social sector spending. The government has indicated its intention to
significantly increase spending on rural infrastructure, by allocating a large share
of the IMF's Medium-EBrm Debt Relief Initiative (MDRI) funds (US$33 million)
to fund small rural irrigation projects in the eastern provinces during 2006-2008.
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Figure 14
Government Budget 2002-2008

(In billion of riels) 2002 2003 2004 2005 2006 2007 2008
Domestic revenue 1,729 1,765 2,127 2,625 3,259 4,021 5,290
Of which:
Tax revenue 1,216 1,220 1,577 1,911 2,270 3,397 4,430
Non-tax revenue 497 513 530 563 611 615 781
Expenditure 2,774 2,929 2,970 2,964 3,875 4,993 6,212
Current expenditure 1,575 1,758 1,746 1,967 2,374 2,874 3,594
Current budget balance 138 -25 362 506 508 1,080 1,616
Overall budget balance -1,045 -1,164 -843 -339 -616 -1,030 -922

Source: Ministry of Economy and Finance

According to Figure 14, total expenditure increased by 24.4% to 6,212 billion
riel in 2008 (14.8% of GDP) from 4,993 billion riel in 2007. The current
expenditure rose to 3,594 billion riel in 2008 from 2,874 billion riel in 2007. Payroll
accounted for 36% of the total current expenditure, representing about 3.1% of
GDP The budget performance improved substantially in 2008, owing to the
implementation of the Public Financial Management (PFM) reform, reflecting in
the improvement in fund disbursement and tighter budget preparation. Capital
expenditure comprises locally financed expenditure by domestic revenue and
externally financed capital expenditure by bilateral and multilateral development
partners in the form of grants and concessional loans. Capital expenditure funded
by the government is mainly concentrated in three ministries: the Ministry of
PublicWorks andTransport, the Ministry dfVater Resources and Meteorolpgy
and the Ministry of Rural Development.

Figure 15
Government Budget as Percent of GDP
2002 2003 2004 2005 2006 2007 2008
Domestic revenue 10.2% 9.4% 9.8% 9.6% 9.7% 11.4%  12.4%
Expenditure 16.5% 15.8% 13.9% 11.5% 13.0% 142%  14.8%
Current budget balance 0.8% -0.1% 1.7% 2.0% 1.7% 3.1% 3.9%
Overall budget balance -6.2% -6.3% -3.9% -1.3% -2.1% -2.9% -2.2%
Government debt 23.3% 24.9% 24.8% 23.6% 22.2% 237%  28.1%

Source: Ministry of Economy and Finance
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Figure 15 shows that the current budget surplus increased to 3.9% in 2008
from 3.1% of GDP in 2007 and the overall budget deficit declined to 2.2% in
2008 from 2.9% in 2007. The overall budget deficit in 2008 was financed by
concessionary loans and grants provided by Camizode/elopment partners.

The fiscal strategy of Cambodia does not allow domestic financing of the fiscal
deficit.

The RGC gives priority to increasing public investment in physical
infrastructure, including transportation and irrigation to increase agriculture output
and reduce manufacturing costs, and in implementing social safety nets. The
RGC is very careful in monitoring the implementation of the budget on both
expenditure and revenue sides. Moregtle budget operations and deliberations
are carefully considered and weighted to balance the need to stimulate growth
and sustain macroeconomic stability

5.4 Dollarisation in Cambodia

Dollarisation took place in Cambodia as a result of a series of shocks and
events that reduced public confidence in the value of the national cyrtieacy
riel. In 1991-1993, the United Natiorigansitional Authority in Cambodia
(UNTAC) was one of the lgest and most expensive operations in UN history
at a cost of US$1.7 billion @, Michel, & Nguon, 2007). US dollars flowed into
the nation, creating a new shock against the national curr@mdyhe US dollar
started to be used as medium of exchange and unit of account, and eventually
also as a store value, alongside the local currddoywever the riel remains
the currency used normally in domestic transactions. Since 1993, the US dollar
has been widely used. In Cambodia, the US dollar serves all the functions of
money as: (i) a valuation instrument, (i) a settlement instrument, and (iii) a
saving instrument for the people.

The use of foreign currencies has gradually increased since the opening of
the country to the outside world. In particultémie US dollar and’hai baht
flooded into the Cambodian market when the RGC promoted foreign investment
in 1989 in compliance with its free market-oriented polldye foreign currencies
are used by both residents and non-residents of Cambodia, such as foreign firms,
aid agencies, embassies, and non-governmental organisations. These organisations
incur their expenditure in US dollancluding their stufsalary paymentsthe
riel, on the other hand, is used by the government and the central bank for
salary payment to their employees. The riel is the preferred currency for small
transactions in both urban and rural areas.
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5.4.1 Advantages of Dollarisation

First advantage iswitching fom using gold to banknotes denominated
in US dollar During the early 1990s, the US dollar was widely used for
transactions and wealth storage, replacing the use of gold which was common
practice in CambodiaAs a result, the monetisation of the economy has
encouraged savings.

Second advantage f@eventing capital flight and pmoting financial
deepeningThe dollarisation provides the opportunity for the domestic financial
system to encourage domestic intermediation. Domestic savings denominated in
foreign currency deposits have increased substantially since the opening up of
the Cambodian economy in 1993.

Third advantage idowering the risk of cuency devaluation.As the
demand for the riel remained low and the market very small, there was little
incentive for speculators to gain from short-term change in the price of the riel.
Dollarisation has protected Cambodia against contagion in the faceAsitme
crisis beginning in 1997. Hence, investors have confidence in doing business in
Cambodia.

Fourth advantage ifacilitating the integration prcess of Cambodi&’
trade in the international economé stable currency promotes macroeconomic
stability and provides for a predictable business environment. Moregbearse
of the dollar helps to reduce currency conversions and lower transaction cost.

5.4.2 Disadvantages of Dollarisation

First disadvantage isindermining the effective conduct of monetary
policy. Since the commercial bankigan and customersleposits are lgely
denominated in foreign currencies, mostly the US dodlad the demand for
domestic currency is lowthe NBC is unable to develop monetary policy
instruments and play its role as lender of last resort for banks facing liquidity
problems.

Second disadvantage dmmaging the natios’soveeignty Using the US
dollar undermines national pride as the national currency is a symbol of the
country’s sovereignty

Third disadvantage isninimising the income dm seigniorageThe
difference between the cost of producing and distributing money and the eventual

63



income withdrawn form lending this money is so called “Seigniorage”. The US
government gains seignorage benefits from Cambodia. The net annual income
foregone is estimated in the range of US$20 million to US$90 million per year

6. Impact of Crisis on Real Economy in Cambodia

The global financial crisis impacted Cambosifinancial and economic
systems, particularly causing a decline in sources of financing, private investment
capital outflow and a fall in demand in the key Cambodian marketsa result,
the most vulnerable sectors affected by the crisis are the garment, tourism,
agriculture, construction and real estate sectors.

6.1 Impact of Crisis on Sectors
6.1.1 Garment Sector

The garment sector has been affected by the crisis as 90% of the investment
capital comes from overseas, and producers rely on exports to the unstable
foreign markets, such as the US and Europe. The garment export increased
slightly by 2% in 2008 due to a plunge in purchasing orders, and it is predicted
to contract by 5% in 2009.

The RGC sees a need to improve the institutional framework to reduce
barriers and difficulties in doing business in Cambodia which can help lower
production and transportation cosfdso the government seeks sources of
financing for business activities, diversifying markets and improvement of industrial
relations between employers and workers. In addition, the government seeks
appropriate funds to provide scholarships for special skill training, including the
provision of short-term training to young and laid-off workers.

6.1.2 Tourism Sector

With a tighter budget, it is likely that Cambodia sees very little progress in
2008 as the country received only 2.1 million tourists in that year equivalent to
6% increase, as compared to the previous wear2.3% below the government’
target. It is estimated that the hotel and guesthouse industry in the popular
provincial destinations dropped by 30-40% as compared to the previous year

The RGC now pays greater attention in strengthening the tourism sector
over the short, medium and long terms, by ensuring peace, sepotitical
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stability, social order and tourist safety; building more infrastructures; improving
legal framework and institutional capacity; developing human resources; and
diversifying the tourist market.

6.1.3 Agriculture Sector

This sectarcontributing about 30% of the GDIB still growing due to the
increase in domestic investment. Howevkee global financial crisis has reduced
the demand for raw materials in agriculture which, in turn, impacted on the
production and price of agricultural products in Cambodia.

In order to support the agriculture sectille RGC continues to enforce a
zero- tariff policy on imports of agricultural materials such as seeds, fertilizers,
pesticide, and agricultural equipments, etc. The government is drafting legal
procedures for investment projects especially in agricultural product processing,
such as investment projects in rice stockpiling and processing.

6.1.4 Construction Sector

Construction constitutes 7% of the GDOWew investment in this sector
declined since the global financial crisis, and more than 30% of the construction
jobs have been lost as projects were cancelled or scaled Aanknber of
construction projects have been down-sized and some other projects have been
suspendediwo factors that hindered lending to the housing sector are declining
personal income and investment in the real estate sector

6.1.5 Real Estate Sector

The real estate sector which contributes around 8% of the GDP is expected
to suffer from the crisis. The decline in this sector poses risk to either domestic
or foreign investment, with property prices declining continuously since the end
of 2008 until early 2009Although the market share of foreign buyers is not
high, their strong purchasing power greatly influences the price level, thus affecting
the profit and future of the sectdn the past, the property buyers were typically
speculators, who inflated property prices in anticipation of increase in demand
from foreigners and local people for property to increase. These speculators
generally borrowed money to finance their activities, and they now face difficulty
in meeting the loan repayments against the trend of declining property prices.
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6.2 Policies Supporting Sectors
6.2.1 Garment Sector

The RGC has been proactively supporting this sector through various fiscal
and other facilitation measures, such as tax incentives, special skill and training,
trade financing/credit, promotion of supporting industries (product clusters), as
well as improvement in labor standard, dispute resolution, and better industrial
relations between employers and employees with collaboration from trade unions.

6.2.2 Tourism Sector

The RGC continues to pay greater attention in strengthening its strategy
and policies over the short, medium and long terms, by ensuring peace, security
political stability social order and tourist safety; building more infrastructures;
improving legal framework and institutional capacity; developing human resources;
and diversifying tourist market/destinations.

6.2.3 Agriculture Sector

The RGC has given serious thought to agricultural production in terms of
costs, output as well as capacity in purchasing, stockpiling and processing
Cambodian rice, by providing: (1) short-term credits for collecting paddy/rice
from farmers at appropriate price to maintain price stability and ensure food
security; (2) Medium-term credit to rice millers to increase capacity in stockpiling
drying and processing; and (3) Zero tariff on importing agriculture materials
such as seeds, fertilizers, pesticide and agricultural equipments, etc. The RGC
is also working on streamlining the legal procedures for agricultural investment
projects and supporting businesses and enterprises in this sector through incentives
provided under the investment law

6.3 Monetary Policy Management Reactions

6.3.1 Monetary Policy and Financial Stability

In general, the monetary policy of the NBC seeks to respond to demand-
side rather than supply-side inflationary pressures. In this context, in addition to
the governmens’ eforts to address supply-side issues, the monetary policy of

2008 was focused on mopping up the excess liquidity from the ecomdrich
emanated mainly from the continuous foreign exchange inflows over the past
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years, so as to achieve the appropriate liquidity levels and dampen the inflationary
pressures in the economy

The rapid increase in the inflationary rate since 2007, which continued into
mid-2008, was fundamentally triggered by external factors, reflecting in the rising
oil prices in the world market and increasing global food prices. Meanwhile,
core inflation also rose, accompanied by high monetary and credit growth and
a booming real estate sectordicating that demand and other domestic factors
may in addition exert some influence on the recent inflation.

Moreover from the lessons learned elsewhere in the world on asset bubble
boom and bust in the real estate sedtoe NBC has also taken steps to avoid
the over-involvement of banks in the real estate sector that could have adverse
consequences for them. While monetary policy influences monetary aggregates,
regulatory policies have been used to supplement the monetary measures.

On the whole, in response to rising inflation and the need to strengthen the
soundness of the banking sectiire NBC introduced a package of monetary
policy and financial stability measures which consisted of the following:

* Increase in the reserve requirement ratio from 8% to 16% for foreign
currency deposits (the ratio has recently been reduced to 12% amidst the
downward risk to economic growth);

* Introduction of a 15% ceiling on commercial bank credit to the real estate
sector (the requirement has been recently phased out, and replaced by some
structural measures);

e Introduction of bank internal and external auditing;

« Enhancement of bank capital base through increase in the minimum capital
requirement;

* Improvement in the classification of bank assets and provisioning;

* Improvement in the valuation of collateral used for bank lending;

» Strengthening of the credit information sharing system;

e Strengthening of the system for implementing reserve requirements;
» Strengthening of bank liquidity management;

e Strengthening of corporate governance of banks and financial institutions;
and

e Continuous strengthening of the banking system through rigorous
implementation of on-site and off-site inspection and supervision.
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6.3.2 Fiscal Policy

The RGC implemented an accommodative fiscal policy in response to the

hike in inflation in early 2008 as a result of high oil prices and the food crisis.
The government tightened fiscal policy by rationalising budget expenditure and
increasing government bank deposits, while providing social safety nets and
subsidies to dampen inflatioAs inflation subsided in late-2008 or early 2009,
the government implemented a fiscal stimulus policy in order to sustain economic
growth. The measures are indicated as follows:

7.

Provision of subsidies on petroleum imports (to prevent 100% pass-through
of the increase in oil price in the international market into the Cambodia
economy);

Provision of temporary and short-term subsidies to the Electricité du
Cambodge (EDC) to maintain electricity tariffs at the same level (subsidies
to power generation amounted around US$30 million);

Assignment of priority by the RGC, in its expenditure policies of 2008 and
2009, to increasing public investment in physical infrastructure, including
transportation, irrigation, agricultural production expansion, manufacturing
cost reduction and implementation of social safety nets, such as the 20%
salary raise for civil servants and armed forces, as well as food emergency
programme implemented in conjunction with tkieB;

Continued mobilisation of all kinds of revenues, either fiscal or non-fiscal,
by the Ministry of Economy and Finance and all the relevant ministries/
agencies, effectively in order to meet the objectives set in the 2009 Financial
Act; and

Consistent monitoring of the national budget (both revenue and expenditure
sides) by the Ministry of Economy and Finance and proposal of the necessary
accommodative measures to the Head of the Royal Government of Cambodia
for consideration and adoption.

Conclusion

7.1 Major Issues

Presently Cambodia faces related risks that require get@d policy

response:

First, a sudden stop or reversal of capital inflows which would have a
magnified impact on a dollarised econgmwhich already is subject to
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inflationary pressures. This could trigger difficulties in financing the current
account deficit.

e Second, a major slowdown in growth with an accelerator effect on the
investment sector already weak and dependent on foreign inflows, as well
as on the banking sectavhich could be caused by external (e.g. a deeper
global recession) or domestic (e.g. an inability to respond to higher prices
of rice) factors.

e Third, the domestic financial sector is vulnerable and can be affected by
loss of public confidence, or can falter from a rapid deterioration of asset
guality either because the current risks were underestimated or misreported,
or because of a slowdown of the economy or fall in property prices.

e Fourth, the risk of inflation remains even though this threat has somewhat
receded.

7.2 Policy Recommendations

In order to respond to and mitigate these critical risks, the government should
focus on the following:

* Mitigation of financial sector risksighten banking supervision of existing
banks; applying tighter fit and proper tests for licensing; and undertake
preparatory work for a domestic banking crisis;

e Mitigation of inflation risks:adjust policy mix, depending on risk of slower
growth, mainly through fiscal policy—to accelerate revenue growth while
containing spending—with support from monetary policy by further stabilising
the exchange rate;

e Mitigation of the risk of capital outflows and difficulties in financing
the curent account deficit include improvement of the investment
climate—to mitigate the risk of a drastic slowdown in trade and FDI;
depreciation of the local currency—to be balanced with inflation concerns;
encouragement of domestic savings; continuation of high mobilisation of
external assistance; and

e Mitigation of the risk of a rapid slowdown in awth: cautious policy
mix, fix investment climate (e.g. trade facilitation, simplification of regulatory
requirements, and so forth).
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CHAPTER 3
MACRO-FINANCIAL LINKS AND MONETARY POLICY
MANAGEMENT IN INDONESIA

By

DeasyAriyantit

1. Introduction

Monetary policy is implemented with the aim of achieving a selected few
objectives in the long run. In many countries, central banks have a single long-
run objective defined in terms of inflation target. Mishkin (2007) states that
targeting inflation offer several advantages, like enabling the central bank to
focus on domestic considerations and respond to shocks to the domestic economy
Also, in contrast to targeting the monetary aggregates, the strategy does not
depend on a stable relationship between money and inflation.

However the critics of inflation tageting have noted that it might potentially
increase output instability (Mishkin, 2007). Furthermore, the trade-off between
the variability of output and inflation (as proposedraylor, 1996) is also critical
to be considered for a country adopting inflation targeting regime for determining
the appropriate range of inflation target. Increasing importance of the central
bank policy rate demands careful inspection on how the policy rate is transmitted
throughout the transmission mechanism channels to affect the monetary policy
goal. This has raised the importance of clarifying the role of interest rate in
explaining output movements.

Another interesting question is how trade openness and financial depth could
affect the performance of the central bank policy rate to influence output. Recent
state of economic openness becomes an unavoidable issue to be taken into
account when evaluating the performance of monetary pokegbs and
Maloney (2004) suggest that trade openness serves as cushioning against country
specific shocks due to the notion that the world economy is less sensitive to
shocks than individual countries.

1. Writer is a Researcher in the Centre for Central Banking Studies, Bank Indonesia. This
working paper should not be reported as representing the views of Bank Indonesia.

Email: deasy_a@bi.go.id
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In addition, a well-functioned financial institution is expected to augment
capital accumulation and technological innovation as sources of growth. Financial
sector development can be viewed from the the development of available
instruments, market infrastructure, and to what degree financial sector could
minimise information distortion and reduce transaction cost. Krause and Rojan
(2006) suggest that a more developed financial market significantly contribute
to explaining a more i€ient monetary policy implementatioAnother study by
Dynan et al. (2006) states that financial depth allows the private economic agents
to smooth out their expenditure, thus minimising fluctuations in economic activity

In the light of this backround, this paper offers an observation on real interest
pass-through and the impact of real interest rate and alternative financing and
trade openness on the output gap in Indonesia. Section 2 of this paper will present
the stylised fact of the general economic conditions in Indonesia. Section 3 will
focus on a review of monetary management Indonesia, this will be followed by
a brief look on monetary policy transmission in Indonesia in Section 4. The
model and data will be laid out in Section 5. The empirical results and the
discussion will be presented in Section 6, followed by the conclusion in Section
7.

2. Sylised Fact

The resiliency of the Indonesian economy towards global economic recession
has put Indonesia under constant attention. It is relevant to ask whether the
attractiveness of its macroeconomic and market figures have been based on
sound and healthy economic fundamentals or merely derived from temporary
sources of economic upturn.

Indonesia is blessed with abundant resources and fertildsdte fourth
most populous country in the world (after China, India, and USA), its 230 million
of people—dispersed in 1,919,440 %oh area—has pronounced its domestic
consumption as the countsygrowth boosteiThe contribution of private and
government consumption in Indonesi&DPhas amounted no less than 60 %
since the year of 1960s thus.fHris also worth noting that private consumption
is the dominant aspect behind thegleamumber covering 40.63 % of food
expenditure and 46.92% of nonfood expenditure (Q1:2009). In this context,
Indonesias massive population has created a natural advantage for the economy

However the solid volumes of consumption and export have not been
matched by the development of the investment voluksefor all economies,
investment is a critical success factor driving sustainable development through
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several channels, like inducing employment opportunities, technological spillover
and progress, and innovation creation. The lack of investment improvement may
eventually degrade private consumption and undermine investment as the major
growth source. Figure 1 depicts the sluggish condition of investment in terms of
its role in economic growth.

Figure 1
Composition of GDP
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As evaluated by the IFC Doing Business 2009 syrirelonesia is ranked
as the 129 out of 181 countries surveyed in terms of Ease of Doing Business,
losing two notches from 127#rom 2008 position. The survey ranked Indonesia
far behind its regional peers such\éstnam (929, Malaysia (20), Thailand
(13", or Singapore which achieved top spot as the most attractive place to do
business in terms of Ease of Doing Business.

Poor physical infrastructure conditions and weak governance have been
indicated as the major obstruction behind the deterioration of the investment
climate. It is still perceived as a fragile economy due to its past history of 32
years of weak governance of the New Ordsrunderlined inThe World Bank
governance indicators, real investment condition in Indonesia—in terms of
governance condition—are among the weakest in the region. Howlenaergh
several waves of social and political reforms, the indicator has became less
negative in 2008, encouraging optimism about the prospect of political stability
in Indonesia.
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Another plague to the investment climate in Indonesia is its infrastructure
conditions, particularly in the rural areas. Despite macroeconomic stability that
has been well-maintained since the recovery of Ak&n crisis, physical
infrastructure development, particularly with regard to electricity
telecommunication, road access, and transportation remain unresolved issues in
the improvement of the investment climate. It is indeed a huge challenge for
policy makers to prioritise those issues.

Severe infrastructure conditions have somewhat created another problem
to banks’ willingness to lend. Banks perceived higher risk in real sector investment
due to the poor conditions of the physical infrastructure. Given the situation, the
development of alternative financing should be the main concern in order to
enhance the scope and access of funding in the hope of promoting the investment
climate in Indonesia through infrastructure support.

2.1 The Impact of Global Crisis to Indonesia

When explaining the impact of the recent global financial crisis on Indanesia’
economic performance, we must not fail to notice the striking contrasts between
its past and present macroeconomic and institutional landscape when dealing
with the 1997-1998sian crisis and the recent global financial cristse resultant
macroeconomic improvement from the economic and political reforms following
the 1997-199&sian crisis is an important contributing factor of Indonesian
resiliency towards the global crisis, as can be seen in Figure 2.

Figure 2
Indonesia’s Macroeconomic Underlying of Two Crises

Macro Economic Background

Asian Crisis Global Financial Crisis
1997 1998 2007 2008
Inflation (% y-o-y) 19.28 67.23 6.73 11.50
Exchange Rate (average) 2952 9841 9164 9759
Economic Growth 1.08 -18.26 5.85 5.18
Export/GDP 23.0 45.2 27.0 27.0
Reserve Position (USD Mn) 21,418 23,762 56,920 51,639
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Moving further when the 2007 subprime crisis brought about an array of
problems in the developed economies, the Indonesian domestic financial sector
was hardly g&cted due to its minimal exposure to subprime products. Hoyever
there was significant loss of confidence in the emerging market assets that led
to liquidity tightness in the domestic banking indusiiyis loss of confidence
eroded economic growth, which until Q3:2008 had expanded by an average of
6% (y-0-y), slowing suddenly to 4% (y-o0-y) in Q2:2009 (see Figure 3). This
downturn was for the most part due to its declining export performance as a
result of a slump in global economic growth.

Nevertheless, the modest growth of Indonesian export contribution to GDP
has somewhat prevented its balance of payment position to fall fuFther
trade slowdown experienced in 2007 affected the GDP growth but the downturn
was compensated by a stable consumption rate, as a main source of growth in
Indonesia. In spite of the pressures from the global econtirayindonesian
economy has managed higher growth as compared to the other countries in the
region.The countrys economic performance is supported by considerably high
levels of domestic demand. Thus, consumption has helped prevent a further loss
of economic growth during the recent global crisis.

Figure 3
GDP Growth (%- y-0-y)

%, yoy

Q1-06 Q2-06 Q3-06 Q4-06 Q1-07 Q2-07 Q3-07 Q4-07 Q1-08 Q2-08 Q3-08 Q4-08 Q1-09 Q2-09
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3. Review on Monetary Management in Indonesia

The monetary policy framework of Bank Indonesia (Bl) has undergone
significant changes during the last 30 yedilse severéisian financial crisis
can be seen as an important milestone. The framework of monetary policy in
Indonesia is evolving along with the evolution of the exchange rate, reserve
system and institutional changes of the central bank of the country

The evolution of the position and tasks of the Bl are summarised in Figure
4 below:

Figure 4
Evolution of Bank Indonesia’s Objective, Tasks, and Position
Channel Before Crisis Crisis After Crisis

Total Effect 1997/1998-1999/2000 2000:1 - 2005:3
Exchange Rates Present but not strong. Strong via direct pass-  One of the strongest
through. channel via direct pass-

through.

Asset Price Not functioning well. Start functioning via One of the strongest

Interest Rate

Balance Sheet

Credit

Expectation

Occurred but not strong.

Not effective.

Not effective.

No test due to lack of
data.

investment channel
(1996-2003).

Not functioning well.

Stronger, possibly due
to extreme monetary
contraction and high
rupiah depreciation.
Stronger, possibly due
to extreme monetary
contraction and high
rupiah depreciation.
Not effective.

channel of monetary
policy transmission to
headline (CPI) inflation
via investment channel.
Functioning well via
cost of capital channel.
Present.

Present.

Source: Bank Indonesia
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UnderAct No. 23 of 1999 concerning Bank Indonesia, as amendéatby
No. 3 of 2004, the ultimate goal of the Bl is to achieve and to maintain the
stability of the rupiah (Article 7). The stability of the value of the rupiah comprises
two aspects, namelthe stability of the rupiah value against goods and services
and the stability of the exchange rate of the rupiah against other currencies.
The first aspect is indicated by the rate of inflation, and the latter is reflected
by the position of the rupiah against other currencies. This mandate clearly defines
the role of the central bank in the econoflyerefore, the Bl can focus more
closely on the achievement of its single objective.

The prescribed single objective is intended to establish a clear target which
is to be achieved by the BI within its limits and responsibilities. In this thay
achievement of the objective of the Bl will be easily measurable.

Following theAsian crisis, monetary management operation was hampered
by serious problem for several years due to structural changes in the aftermath
of the crisis. A study of the BI concluded that the structural changes have
elevated interest rates as taking a more important role in influencing inflation.
In this regard, the monetary policy framework has moved away from the more
pragmatic, eclectic approach to a new framework which is more in line with
sound monetary policy principles associated with what is known as Inflation
Targeting Framework (ITF).

The ITF is a monetary policy framework marked by announcements of the
inflation target to be achieved over the next several periods. The operational
target in monetary operation is the Bl rate, replacing the base money used in
the previous monetary policy framework. The Bl rate serves as a reference
rate and is expected to be more easily comprehended. It also provides greater
certainty for the market players and for the public.

The ITF framework is characterised by four principles of sound monetary
policy:

1. The inflation target, as its overriding objective, is the key contribution of
monetary policy in the improvement of the welfare and living standard of
the population.

2. A forward-looking strategy in the formulation of the monetary policy stance

by considering the forecasts of inflation, economic growth, and by taking
into account of other macroeconomic policies.
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3. Determining the monetary policy stance with constrained discretion.
4. Compliance with the principles of good governance.

The BI inflation target is based on the consumer price index (CPI). CPI-
based inflation in Indonesia is highly related to extreme price movements for
certain goods and services, especially the fooffstcditegory The choice
between headline and core inflation as the inflation target has always been a
debatable issue. Considering that price movements in Indonesia are greatly
correlated to supply shocks, the Bl uses core inflation as a reference in determining
its monetary policy stance.

4. Brief Look at Monetary Policy Transmission in Indonesia

Before narrowing the discussion to the interest rate pass-through and interest
rate elasticity of output, we take a brief review about how channels of monetary
policy work in Indonesia. In theoryhere are six channels of monetary policy
transmission, namely: (1) exchange rate channel; (2) asset price channel; (3)
interest rate channel; (4) balance sheet channel; (5) credit channel; and (6)
expectation channel.

Against the backdrop of macroeconomic dynamics in Indonesia, the monetary
policy transmission channels had changed significaAtiyong the various
channels through which monetary policy can affect demand, we could see from
Figure 5, that before the 1997/1998 crisis, the exchange rate channel and interest
rate channel had taken the role of transmitting the monetary policy at the period.
During the period of thasian financial crisis, the asset price channel, the balance
sheet channel, and the credit channel started to grow stronger in affecting demand.
With the implementation of the significant reforms in the financial infrastructure
and policy frameworks in response to #ean financial crisis, the majority of
available transmission channels started fiecathe demand side of the economy
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Figure 5
Summary of Monetary Policy Transmission in Indonesia

Channel

Before Crisis

Crisis

After Crisis

Exchange Rates

Asset Price

Total Effect

Present but not strong.

Not functioning well.

1997/1998-1999/2000

Strong via direct pass-
through.

Start functioning via
investment channel
(1996-2003).

2000:1 —-2005:3

One of the strongest
channel via direct pass-
through.

One of the strongest
channel of monetary
policy transmission to

headline (CPI) inflation
via investment channel.
Functioning well via
cost of capital channel.
Present.

Interest Rate Occurred but not strong.  Not functioning well.

Balance Sheet Not effective. Stronger, possibly due
to extreme monetary
contraction and high
rupiah depreciation.
Stronger, possibly due
to extreme monetary
contraction and high
rupiah depreciation.

Not effective. -

Credit Not effective. Present.

No test due to lack of
data.

Expectation

Source: Goeltom, 2008.

The changing structure and changing framework of monetary policy in
Indonesia has affected the interaction pattern among the economic variables. In
the construction of the current monetary policy framework, the role of interest
rate is becoming more important.

5. Model and Data
5.1.Interest RateAdjustment in Indonesia

Indonesias financial sector is highly dominated by its banking industry
Therefore, the interest rate pass-through condition from the central bank policy
rate to the commercial bank rates should be carefully inspected. Previous research
by De Bondt (2002), using the Euro area data and using the single-equation
errorcorrection model anffAR, has shown that there is a significant long-run
relationship between the policy interest rate and retail interest rates. The pass-
through effect is incomplete but faster in the long run. Similar findings are also
revealed in the study blieman (2004) using the Central European countries’
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data. Another study by Chionis and Leon (2005) suggests that after Greece
joins the European Monetary Union, the transmission and convergence of its
interest rates to its long-run equilibrium have became faster

This study employed the error-correction mddehvestigate the relationship
between the monthly policy interest rate with the monthly commercial rates in
Indonesia. This is done based on assumption that the changes in monetary
policy rate will be reflected in the changes in the commercial bank rates. In this
regard, the operational variables for the commercial rate used are the commercial
bank average deposit rate, average commercial bank working capital rate, and
average commercial bank investment rate. The interest rate adjustment model
is as follow:

Abr, = a, + aApr, + @y, + & PP ¢
Where:
br = commercial banking rate (average working capital rate, average
investment rate, average deposit rate)
pr = policy rate
u = error-correction term

An important consideration when dealing with time series data is whether
the data is stationary or nonstationdrgsts of stationarity is carried out using
the Phillip-Perron unit root tests and all the variables are found to be integrated
of order 1 [I(1)].

If the group of variables are individually integrated and has at least one
linear combination of these variables that is statignidwgn the variables are
said to be cointegrated. Observing cointegrating relationship enables us to examine
the long-run relationship among the variables. The error-correction model and
vector errofcorrection model will be adopted in this stud@lgsts of cointegration
among variables are performed using both the Engle-Granger method and the
Johansen approach.

5.2.Interest Rate Elasticity of Output

In its effort to influence inflation using the nominal interest rate, the central
bank sets the real interest rate via the nominal interest rate. The IS equation
captures how the real interest rate is related to the output gap. The increase
in the real interest rate leads to lower investment, lower output and, hence, a
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lower output gap. The output gap and inflation are related according to the logic
that a positive output gap will put upward pressure on labor cost that eventually
will lead to inflation, and vice versa. The key hypothesis is, the higher the output
gap, the higher the inflation will be. The OLS-AR model is based on the original
dynamic IS curve by Rudebusch and Svensson (1999) as well as by Johansen
and Juselius (1994) and Goswami et al. (2009).

The empirical model aims to determine the marginal effect of the real interest
rate on the output gap in Indonesia and also the impact of trade openness and
the increase of alternative financing to the output gap in Indonesia.

The first model used is the IS model as specified:

R o L @)
Where:
Y, = output gap defined by the logarithm difference between actual
real output and potential output
Zi = vyear on year CPI inflation rate
(m-z4) = real interest rate

The second model will relate the IS equation dynamic to the instrument
variable with the aim of observing the impact of alternative financing and trade
openness on the output gap, and thus determinefib@cgfof monetary policy
The representation is as follow:

=)+ By, + B i =7 J+ BEB + BOPEN + fCRD+ & ..o (3)
Where:
Y, = output gap defined by the logarithm difference between actual
real output and potential output
i = year on year CPI inflation rate
(-7-) = real interest rate
EB = Ratio of market capitalisation + bonds to GDP
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Trade openness, defined by ratio of Export to GDP
Ratio of total bank credit to GDP

Open
CRD

Lags of the variables will be determined usingAkaike Information Criteria
as well as the Schwarz Criteria.

5.3.The Data

The main problem in conducting empirical studies on developing countries
is the availability and the reliability of the data. For the study of real interest rate
pass-through, the BI rate is used as proxy of the policy interest rate while the
deposit rate, working capital rate, and investment rate are employed to represent
the commercial bank rates. The sample covers the monthly data for the period
of M1:1998 to M9:2008.

For the study of the interest rate elasticity of output, this study covers 69
quarterly observations from Q4:1991 to Q4:2008. The data consists of the working
capital loan rate, inflation rate (y-o0-y), gross domestic product (GDP), ratio of
export to GDPratio of market capitalisation of equity and bonds to Gdbiel
ratio of total credit to GDRdeally, the real interest rate data should be obtained
by subtracting ex ante inflation expectations from the nominal interest rate. Due
to the data availabilitywe should make the calculation by a more straight forward
approach by the subtracting the interest rate from the nominal interest rate
(working capital rate) to obtain the real interest rate data. The potential output
figure is obtained using the Hoddrick-Prescott filter

It should be considered also that there had been changes in the base year
for the calculation of the GDP in 1993 and 2000, change in the monetary policy
regime, and change in the compilation method of the Bogdrding to the BoP
manual applied. The structural break due to the financial crisis should be
considered when performing the estimation and interpreting the results.

A widely observed fact is that the real interest rate tends to be high during
the period of disinflation and Indonesia is no exception to the statement. Figure
6 shows that the real interest rate in Indonesia fell drastically durinfystae
financial crisis in 1997-1999 due to the soaring inflation level at that point of
time. The recent periods are characterised by fluctuations in the real interest
rate.
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Figure 6
Real Interest Rate
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6. Empirical Results
6.1. Interest Rate Pass-Through
The observation is divided into three groups. The first group is the full sample

of the study covering the period between January 1998 to September 2008.
Unit root tests are performed using the Phillip-Perron criteria. The commercial
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rates are found to be integrated of order 1[I(1)] and cointegration tests are
performed on pairs of the series of policy rate and commercial rates. The
cointegration relationship among the rates confirms the long-run relationship
between the policy rate and the commercial bank rates. The results of the ECM
estimation are as follow:

Figure 7
Interest Rate Pass-Through
Variable Full Sample Before June 2003 | After June 2003
c -0.06 0.12 -0.03
(-0.52) (-0.47) (-1.70)
ko *k sk
DPR 0.73 0.72 1.06
Deposit Rate (15.34) (10.69) (19.94)
-0.24%%* -0.25%* -0.41%*
EC(-1
cCD (-4.19) (2.92) (-7.31)
Adj R? 0.65 0.51 0.30
c -0.08 -0.10 -0.06
(-1.63) (-1.07) (-3.82)
ko k% k%
DPR 0.13 0.12 0.55
Working Capital Rate (8.12) (5.34) 10.97)
-0.13%* -0.15%* -0.07**
EC(-1
cCD (-7.28) (-4.86) (-3.40)
Adj R? 0.65 0.5 0.31
c -0.04 -0.01 -0.07
(-0.92) (-0.18) (-5.00)
sk *% K%
DPR 0.05 0.04 0.44
Investment Rate (3.87) (2.10) (9.69)
0.11%* -0.16%* -0.02
ECCD (-5.25) (-3.98) (-1.51)
Adj R? 0.88 0.76 0.68

Sample time period is divided into 3 sets. Full sample period covers monthly data from M1:1998
to M9:2008. The result of the estimation are based on Equation (1). Coefficients with * and
** indicate the 10% and 5% level of statistical significance. t-statistics are reported in parentheses.

For all types of commercial rate, the policy rate is highly significant in
explaining the long-run and short-run movements of the commercial rate. The
main parameter of interest in the ECM equation is the significance and sign of
the error-correction variable which indicates the speed of the pass-through
towards long-run equilibrium. The sign of the error-correction variable is expected
to be negative. From the estimation results, the deposit rate is moving more
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expeditiously than the working capital rate and investment rate in response to
changes in the policy rate at 5% uncertainty level.

The full sample of monthly data of 1998-2008 is then divided into two groups
of samples after the Chow Break Point test confirms the occurrence of structural
break in June 2002ll the series are cointegrated showing that the estimation
through the ECM is acceptable. The error- correction coefficient estimates for
the deposit rate, working capital loan rate, and investment rate is 0.25; 0.15; and
0.16, respectivelyThere is a consistent pattern between the estimation results
of the full sample set and the sample set before the structural break that the
deposit rate is moving more aggressively in response of changes in the policy
rate.

The third group of sample is the period after the structural break, covering
the period of July 2003 to September 2008. Estimation on this third set of sample
shows an increasing speed of adjustment in the deposit rate but a decreasing
speed in the working capital loan rate and investment rate towards its long-run
equilibrium after the structural break. This may be due to several factors like
increasing credit risk, or to the fact that the deposit rate contains no volatile risk
premium.

In conclusion, the estimation results for the data series of deposit rate,
working capital rate, and investment rate suggest that the interest rate pass-
through from the policy rate to the commercial rate has effect. In the long term,
the deposit rate moves more aggressively than the working capital rate and
investment rate in response to a shift in the policy rate Hence, the Bl rate has
becomes more significant in affecting the deposit rate, while the working capital
and investment rate are less affected.

6.2 Interest Rate Elasticity of Output

From the basic IS equation, the interest rate elasticity of output is found to
be statistically insignificanfAfter the addition of economic openness, financial
deepening, ratio of total credit to GDdhd dummy variable for thsian crisis,
the sensitivity of output to monetary policy remains insignificant. The only
significant variable in explaining the output is openness, which indicates that
trade openness of the Indonesian economy has altered its output variation.

Among the indicators monitored by central banks is the output gap. It is an
indicator of inflationary pressure&.positive output gap is perceived as excess
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demand that may need to be balanced with an increase in the interest rate to
prevent overheating of the econariiyie real interest rate is expected tteetf
the output gap by influencing investment.

Figure 8
Estimation Result
Basic IS Equation IS Equation with Control Variable
Without Dummy  With Dummy Without Dummy With Dummy

o -0.01 -0.003 0.45 0.46
(0.07) (0.07) (0.28) (0.29)

B Loggap(-2) 0.73 0.09 0.08 0.08
(0.15) (0.15) (0.15) (0.15)

B Real(-1) 0.0005 -0.002 -0.002 -0.001
(0.003) (0.003) (0.004) (0.004)
Open -0.01* -0.01*
(0.008) (0.008)
EB . . -0.002 -0.002
(0.004) (0.004)

Crd -0.001 -0.001
(0.04) (0.04)

Dummy Crisis -0.03 0.01
(0.09) .. (0.09)

AR(1) 0.03 0.72 0.65 0.65

Adj R’ 0.55 0.57 0.55 0.54

Note: Sample time period of Q4:1991 to Q4:2008 (69 quarters). The results of the estimation
are based on Equation (2) and Equation (3). * and **indicate the 10% and 5% level of statistical
significance. Standard error is reported in parentheses. Dummy crisis is introduced for 1998 and
2005 crisis to control breaks in estimation.

The insignificance of the real interest rate coefficient on the output gap in
Indonesia can be attributed to several factors. In an economy with relatively
high inflation, the real interest rate tends to remained at high levels. Eventually
this has a bearing on the investment decisions of the economic agents, weakening
the relationship between the interest rate and investment decision. In this respect,
the aforementioned weakened interest rate pass-through in Indonesia after the
1997-1998 economic crisis is emerging as a relevant explanation.

Furthermore, the impact of economic openness on output has also modified
the relationship among the variables traditionally involved in monetary policy
transmission. It enters the equation with a negative digeoretically the
relationship between trade openness and output is not settled. The earlier research
carried out has shown that trade openness has positive robust effects on growth
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and income level (Irwin an@ervio, 2002Alcala and Ciccone, 2004). Calderon
and Schmidt-Hebbel (2008) argue that the impact of economic openness on
growth volatility may vary depending on country characterisiiosnell et al.
(2003) show that the increase in trade liberalisation is typically followed by financial
liberalisation, and thus financial fragility in case of the developing countries.

However the statistical insignificance of the interest rate elasticity of output
should not be seen as an indication that the monetary policy transmission is
hampered. Rogb{2003) emphasises that, in a more open coutiteymonetary
policy has smaller &cts on real activityfeconomic openness also has permanent
effects on the inflation rate by reducing the gap between the centralsbank’
taiget level of output and the natural rate of outpustudy by Isik andAcar
(2006) supports the theoretical expectations that a larger economic openness
will result in a smaller ééct of a change in monetary polidks stated by
Karas (1999), wage demands will increase more in a highly open economy in
response to a depreciation following an increase in the money sQtagges
in the value of domestic money will influence economic agents and will result
in a steeper aggregate supply curve. Consequembiyetary expansion will have
more affect on prices and less on output.

A healthy financial system is expected to facilitate higher growth. Thus, the
factors that negatively affect the intermediation process will bring negative shock
to the real economyChecetti and Krause (2001) suggest that improvements in
the financial depth and intermediation process have contributed to the lowering
of inflation and output variabilityret, the statistical insignificance of the financial
depth variable in affecting the output is probably due to the modest state of
financial deepening in Indonesia.

7. Conclusion

In this paperwe have portrayed the interest rate pass-through and the
interest rate elasticity of output in Indonesia. Using quarterly data of the period
of Q4:1991 — Q4:2008 of the actual GD®al interest rate, ratio of market
capitalisation and bonds to GD&nd ratio of export to GDRve estimate the
impact of the real interest rate on the output gap, and the dynamic equation of
the output gap using the control variable of alternative financing and openness.
Additionally, the empirical exercise for the interest rate pass-through is done
using the monthly data of the policy interest rate and commercial bank rate,
covering the period from M1:1998 to M9:2008.
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This study shows evidence that even though the interest rate pass-through
from the policy rate to the commercial bank rate is in place, the interest rate
is not a significant explanatory variable in explaining output variation. The
weakened relationship between the real interest rate and the output gap cannot
be augmented even after inclusion of the control variable (trade openness and
financial depth). Howevetrade openness in Indonesia has altered the relationship
among the variables involved in monetary policy transmission by significantly
affecting the output gap.

The findings of this paper are taken from a very simple model. Further
possible extension for this study is to focus on the impact of economic openness
on monetary policy étacy. One major shortcoming of this paper is the use of
the HP filter in estimating the value of the output gap. Over the span of this
study Indonesia has gone through several structural changes, like the adoption
of different monetary and exchange rate regimes and financial and fiscal
restructuring, and such dynamics could not be appropriately addressed by the
HP filter in computing the output gap.ccordingly, the conclusions drawn on
the basis of these estimations ought to be treated with caution.
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CHAPTER 4
MACRO-FINANCIAL LINKAGES AND
MONETARY POLICY MANAGEMENT IN MALA YSIA

By

Surendran Chelliah R. Karunairajah

Introduction

Malaysia is an emerging market economy that is increasingly becoming
integrated with global economies and financial markets. Its economic structure
has grown significantly from a domestic agriculture based economy to a
competitive small open economy with an innovative manufacturing sector to an
expanding service sector

The most notable period in Malaysiggconomic history was the 1997/98
financial and economic crisis that had dented the steady track record of continuous
GDP growth experienced in the early 1990’lt was this important event that
triggered the restructuring of a financial sector that has become more resilient,
efficient, competitive and responsive to changing economic requirements. The
recent global financial crisis has demonstrated how the financial sector through
greater financial globalizations can have severe implications to the real economy
For a central bank, it has become increasingly important to better understand
the linkages between the financial sector and the macro-economy when
formulating and implementing monetary policies as it affects the effectiveness
of policies.

This paper aims to assess the efficacy of monetary policy on output given
greater macro-financial linkages since #stan Financial Crisis and to analyze
the impact of the present crisis on the real macro-ecoribmeypaper is divided

1. The author is a sthbf the MonetaryAssessment andii@tegy Department of Bank Negara
Malaysia. The views expressed are that of the author and should not be interpreted as
reflecting those of Bank Negara Malaysia. The author would like to express his sincere
gratitude to Dr Norhana Endut, Dr Hasni Sha’ari, Mohd Helmi Ramlee AL&=ng and
Retnawati Mohdrusof, for their valuable comments, suggestions and assistdheerors
remain my own. This paper was prepared as part of the 2009 SEACEN Research Project
on Macro-Financial Linkages and Monetary Policy Management in the SEACEN Countries.
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into five parts. The first and second part of the paper provides some background
information on monetary policy management and macro-financial linkages since
theAsian financial crisisThe third part presents the empirical model for testing
the impact of monetary policy on output. This is followed by the fourth part
which discusses how the better understanding of macro-financial linkages has
allowed for more effective monetary policy management during the present global
financial crisis.The conclusion is presented in the fifth part.

1. Monetary Policy Management in Malaysia

The responsibility for formulating and implementing monetary policy in
Malaysia is entrusted to Bank Negara Malaysia, the Central Bank of Malaysia.
Given that the economic and financial landscape is now significantly different
since theAsian financial crisis in 1997/98, the monetary policy management in
Malaysia has also undergone significant changes. The two major milestones in
the conduct of monetary policy in Malaysia have been the introduction of the
New Interest Rate Framework April 2004 and the implementation of the new
Central BankAct of Malaysia 2009 in November 2009.

The New Interest Rate Framework was introduced o@d 2004 to
signal the monetary policy stance more effectively and to enhance the efficiency
of the monetary policy transmission mechanism. This involved the introduction
of the new policy rate, the Overnight Policy Rate (OPR) and improvements to
the conduct of monetary operations. Changes made were designed to enhance
the effectiveness of monetary policy by facilitating the transmission of the policy
rate to market rates and ultimately to key macroeconomic variables.

The framework adopted the overnight tenure due to its minimal expectations
content and high degree of controllabiliithe OPR replaced the 3-month
intervention rate as the indicator of monetary policy stance and is effectively
the taget for the average overnight interbank rate (AOIR)e AOIR is the
interest rate at which banking institutions borrow and lend funds among themselves
for duration of one dayrhe AOIR in turn serves as the operatinggetr for
the daily liquidity operationslo reflect the unchanged monetary policy stance
at the time of implementation of the new framework, the OPR was set at the
prevailingAOIR of 2.70%.

Changes to the OPR will affect banking institutions’ fund costs and this will

only indirectly affect other short term and long term interest rate tenures in
wholesale and retail markets. Howewbe degree of change in the other tenures
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depends on competition within financial institutions and current liquidity situation.
With the new framework, banking institutions are now allowed to set their BLRs
based on their respective cost structures and business strategies as a shift to
more market-based pricing of bank assets and promotion of greater competition.
The flexibility in the pricing of the spreads has allowed wider access to financing
for borrowers who previously faced difficulty in accessing funds. This is part

of the initiative under the Financial Sector Master Plan (FSMP) to ensure greater
efficiency in the allocation and distribution of the resources in the financial system.

Figure 1. Bank Negara Malaysia Selected Historical Rates
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The other major milestone in monetary policy management at Bank Negara
Malaysia has been implementation the Central Bestlof Malaysia 2009The
purpose of the new Central BankiAgt was to ensure that the Bank remains
effective in performing its functions given significant changes in the economic
and financial landscape, both domestic and internatigndllyis was also to
provide greater clarity to the Baiskimandate, governance and accountability
With regard to monetary policthe newAct is set to institutionalize good practices
by setting clear guidelines on the objective, processes, governance and

2. Speech by Governdran Sri ZetiAkhtar Aziz at the Ceremony for the 50&nniversary
for Bank Negara Malaysia
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accountability in the conduct of monetary politiieAct stipulates that monetary
policy shall be autonomously formulated and implemented by Bank Negara
Malaysia while also formally and legally recognizing the Monetary Policy
Committee (MPC) as the body responsible for formulating monetary policy

1.1 Monetary Policy in Malaysia

Bank Negara Malaysia formulates monetary policy based on the objective
“to pursue a monetary policy which serves the interests of the country with the
primary objective of maintaining price stability giving due regard to the
developments in the economy”. Monetary policy is implemented through the
consistent targeting of the OPR level so as to ensure sufficient liquidity in the
ringgit interbank money market.

The Monetary Policy Committee consists of the GoveiDeputy Governors
and other appointed members. The Committee convenetinses a year to
decide on the appropriate level of the OPR. The committee adopts a collegial
approach to the decision making process.Chairman, the Governor has a
crucial role in leading the discussion and deliberation process, as well as in building
a consensus decision amongst members.

Prior to deliberating and reaching the decision on the appropriate stance of
monetary policyan assessment of the developments of the domestic and external
economy and general price level are carried out. This is done on a formal platform
to allow for a comprehensive discussion. There are five main categories of
indicators that BNM monitors closely for the purpose of monetary pditosy
are,

» Prices and output

e International developments

* Financial prices

* Monetary and credit conditions

* Banking and financial system risks

The fact that BNM plays the role of the monetary authoatywell as a
regulator and supervisor of the financial secfamovides it with valuable
information and policy flexibility to more effectively deal with emerging risks.

3. Prior to the gazetting of the Central Bank of Malaya@ 2009, the Monetary Policy
Committee convened eight times a yelne Central BanlkAct also allows for further
meetings if and when the committee feels necessary
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The monetary policy decision is announced after every meeting through the
issuance of a monetary policy statement (MPS). The MPS provides the public
with the Banks assessment of the present state of the ecormutipok and
the current monetary policy stance. The ability of monetary policy communications
to reinforce policy credibility and anchor expectations has provided strong support
to the efectiveness of monetary policy transmissions to the real ecaridmy
Bank also releases the Monthly Statistical Bulletin (MSB), which contains the
latest available statistics of various banking, economic and financial market data,
on a monthly basis to the public.

1.2 Monetary Policy Transmission

The figure below provides a schematic depiction of the current view of the
transmission mechanism process in Malay&iahange in the policy rate is
transmitted primarily through the financial markets. This follows through to the
goods and labour market and ultimately affects aggregate output and prices.
Changes in the current and projected output and inflation then feed back into
monetary policy decision-making. The four main monetary policy transmission
channels in Malaysia are the interest rate channel, exchange rate channel, bank
lending channel and balance sheet channels.

* Interest rate channel Changes to the policy rate directly influences other
short term rate interest rates and therefore affects the cost of borrowing
and the availability funds in bank deposits. This is turn affects economic
activity and inflation pressures.

» Exchange rate channelChanges in the policy rate influences the exchange
rate through capital flows. Changes to the exchange rate level then affects
the demand and supply for exported and imported goods and thus on
economic activity and inflation pressures.

e Credit channel Changes in monetary policyfedts the cash flows and
balance sheets of financial institutions. This in turn affects credit growth
that in turn affects investment and thus economic activity and inflation
pressures.

» Balance sheet channelChanges in the policy rate will affect the balance
sheet of both households and businesses through changes in cash flows
depending on debt levels. Given that the value of shares and properties may
vary with interest rate movements, the credit worthiness of households and
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firms may also change accordinghhis would afect the credit standards
of financial institution and thus affect credit growth.

There have been a number of studies on the monetary transmission
mechanism in Malaysia and the strengths of the various channels. Some studies
have also included the asset price channel in their anaisesni (2006) shows
that between the interest rate channel, the asset price channel, the exchange
rate channel and the credit channel, the credit and exchange rate channels were
the more important channels in Malaysia between 1982 and 2003. The exchange
rate channel was found to be important during the period when the exchange
rate was under a managed float prior to the 1997/98 financial crisis and remained
important in the period when the exchange rate was fixed to the US. diollar
was also noted that that different channels work at varying strengths at different
stages of economic development. Thus knowledge of which channel is effective
at any one time also tells us something about the progress of development of
the financial sector

Tang (2006) found that the interest rate channel is the most important channel
in the short run while the credit channel becomes more importantt@edso
found that the asset price channel followed by the exchange rate channel are
also found to be influential in transmitting monetary policy shocks to output in
the short horizon.

Figure 2. Monetary Transmission Mechanism
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1.3 Monetary Policy Operations

The core objectives of monetary policy operation are to achieve the OPR
target set by the MPC and to ensure sufficient liquidity in the ringgit interbank
money market. The Bank influences the amount of funds available in the interbank
money market through its daily liquidity operations to steerAO&R towards
OPR. There is also an interest corridor of +/- 25 basis points around the OPR
to prevent excessive volatility in t#IR. The corridor is made fctive by
the provision of Standing Facilities where BNM stands ready to borrow or lend
funds to interbank participants at the lending or borrowing rates.

The Bank has a range of market based instruments to manage liquidity in
the inter bank money market. Instruments are used according to characteristics
of each instrument and its effectiveness in managing a particular liquidity situation.
The present instruments are,

* Uncollaterised direct borrowing

* Repos (repurchase agreements)

 Bank Negara monetary notes (BNMS)

e Outright sales and purchases of Government securities

Uncollaterised direct borrowing remains the principal monetary instrument
as it is highly flexible whereby new borrowings can be conducted in the inter-
bank market through the Fullutomated System fofendering and Issuance
(FAST) SystemThe maturities of these borrowings range from overnight to 3
months depending market conditions and the maturities or outstanding borrowings.

Repo transactions are also carried out to absorb surplus liquidity in the banking
system as they cost less for the Bank in sterilizing excess liquidity compared to
direct borrowing. BNM introduced the Institutional Securities Custodian
Programme (ISCAP) in 2005 and the issuances if Bank Negara Monetary Notes
(BNMNs) beginning 2006 to facilitate repo operations. These measures have
continued to deepen the secondary market liquidity of the domestic bond market
and short term bills market.

Bank Negara Malaysia also uses an array of Shariah compliant instruments
to influence the Islamic inter-bank market liquidity with the main instrument
being Wadiah Acceptance (guarantee custodyhe primary objective of the
Bank’s monetary policy operations in the Islamic money market is to ensure
sufficient liquidity for the efficient functioning of the Islamic interbank market.
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The Bank also uses the Commodity Murabaha Programme (CMP) to facilitate
liquidity management. For longer term liquidity management, the Bank issues
Bank Negara Monetary Notes-I (BNMN-i) and Sukuk Bank Negara Malaysia
ljarah (SBNM-I).

Greater advancement of financial markets over the years has allowed for
the rapid innovation of new financial instruments. In response to this, monetary
policy operation at the Bank continues to evolve through the creation of new
instruments and adjustments to the operating procedures as financial market
advance.

2. Macro-Financial Linkages in Malaysia and its Implications on
Monetary Policy

TheAsian financial crisis of 1997/98 was an important event that changed
the financial landscape of Malaysia. The lessons learnt and the initidéiken
have laid the strong foundations for the rapid growth of the financial sector
which has seen its contribution to GGRw from 9.2% in 2000 tol%6 in 2008.
Over time, the domestic financial system has become increasingly linked to the
global financial system and is consequently being influenced by it. This section
aims to highlight the various financial market developments that have taken place
and its implications on the conduct of monetary policy in Malaysia.

2.1 Development of the Capital Market Since the 1997/98 Financial Crisis

The evolution of the financial system has seen its transformation to a highly
diversified, market orientated, and more consolidated and financial syssem.
noted by Ooi (2006), there have been five key developments in Mafaysia’
financial system since the 1997/88ian Financial CrisisThey are mainly

» Development of a banking sector that is more resilient, efficient, competitive
and responsive to the changing economic requirements after going through
a wave of consolidation and mergers.

* Addiversified financial system providing access to a wide range of financing
and investment facilities. This includes developing the capital market in order
to diversify the sources of financing away from the banking system.

4. Among the initiatives were the Financial Sector Master Plan (FSMP) and the Capital
Market Master Plan (CMP) which were implemented to develop the financial sector as
an enabler of growth
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* A dual financial system where the non-interest rate based Islamic financial
system operates alongside the interest rate based conventional banking
system.

* A wider array of facilities and sources for small and medium size enterprises
(SMESs) to access financing for the business.

* A higher degree of financial openness through gradual liberalisation and
establishing Malaysia as an International Islamic Financial Centre.

A key development in the last decade has been the rapid growth of the
capital market and a shift away from the bank based financial syafigmthis
development, household and firms have been provided with alternative avenues
to invest their savings and obtain their funding through the emergence of a broader
range of investment and borrowing instruments. The size of the capital market
has grown 132.3% between 2001 and 2009 compared to bank loans outstanding,
which has grown 88.2% over the same period.

Figure 3: Loans OutstandingAgainst Size of Capital Market
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5. Size of capital market is taken as the sum of market capitalisation of the equity market
and total bonds outstanding.
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Financial sector development and liberalization has expanded the availability
of financial products and services to a wider range of market players, which in
turn has enhanced the channels through which financial conditions affect the
real macro-economyOver the last decade, more funds from households have
entered the capital market through investments in unit trust funds. These funds
would have otherwise been saved in bank deposits and be loaned out by banks.
The capital market also plays an increasingly significant role for firms to finance
capital expenditures. This has supported the growth in private debt securities
(PDS), which has grown 164.4% since 2001. The growing size of the capital
market together with greater financial openféss not only deepened the link
between the macro economy and the financial sebtdrhas also broadened
the ties to external financial markets.

Figure 4: Size of the Malaysian Capital Market
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6. Growing size of portfolio flows.
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Figure 5: Financial Openness in Malaysia
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2.2 Monetary Policy Implications Given Greater Presence of the Capital
Market

The effectiveness of monetary policy is to a large extent affected by the
existence and degree of development of capital madrkeepending on the
type of financial market development, the efficacy of monetary policy may vary
whereby certain transmission channels may be enhanced while others may be
weakened. Singht al (2007) have tested the interest rate pass-through and the
monetary transmission mechanism of the policy rate on the Malaysian economy
given various types of financial market developments. Countries with more
developed capital markets in terms of breadth and depth of bond and equity
markets will tend to have stronger interest rate pass-through compared to a
bank based financial system. The impact on the monetary policy transmission
mechanism would depends largely on the holdings of interest-sensitive assets of
non-financial agents in their balance sheets and the proportion of small and medium
size enterprises (SMEs) that depend on bank loans for financing. It was also
noted that capital market development tends to strengthen the interest rate channel
and weaken the credit/bank lending channel.

7. Singhet al (2007)
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Tang (2006) stated that a deep and broad capital market can act as an
additional shock absorber and diversifier of risks away from the over-resilience
on the banking sectdrurther to this, the capital market also provides information
on the state of the monetary conditions and the outlook of the economy and
inflation. The relative strength of the asset price channel in influencing output
at the shorter horizon provide the justification for the central bank to be more
vigilant on developments in the stock market as the stock market may convey
useful information on monetary conditions. It was suggested that the development
in the government and private debt securities market should be further intensified
in order for monetary policy to be transmitted to the wider economy as this
would have further reaching influence beyond the banking sector

With the ongoing recovery process of the financial and economic crisis, it
is important to understand how the development of the capital market and greater
financial liberalization may have affected the efficacy of monetary policy on
output. In the next section, we analyse the effectiveness of monetary policy on
output given the growing role of the capital market and increasing financial
liberalization.

3. Assessing Macro-Financial Linkages and the Role of Monetary
Policy in Malaysia

In this section, two hypotheses will be tested to gauge the overall efficacy
of monetary policy given greater macro-financial link&ges

a) To test the overall &tacy of the real interest rate on the output gap in the
presence of alternate financial aggregate. This impact of changes to the
policy rate on output can be generally shown by the IS-LM analysis, where
the real interest rate is inversely related to the change in national income
via investment and a shift in output.

b) To test the dicacy of the pass-through of the policy rate to the commercial
rates in the presence of alternate financial aggregate.

8. As in accordance with the project guideline, this paper only aims to analyse the overall
effectiveness of monetary policy on output and does not seek to attempt to identify or
evaluate the effectiveness of the monetary transmission channels in the present case.
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3.1 Empirical Model and Methodology

3.1.1 Modeling the Tansmission of Real Interest Rates to Output Gap
in the Presence of Alternate Financial Aggregate

Following Goswamet al (2009), the Ordinary Least Squares (OLS) model
is based on the dynamic IS equation constructed by Rudebusch and Svensson
(1999) as well as Johansen and Juselius (1994) which specify the marginal
influence of the real interest rate on the output gap. The model is adapted to
tests the efficacy of a change in the real interest rate on the output gap.

The model is as follows,

Ve = O(+Zj:1:8jyr—j +ﬁ4 (;f‘l _7_2-"1)+€t

Where,
\ - output gap
L1 - interest rate (Overnight rate)
TTi1 - inflation rate (log of CPI)
i1 -7 -real interest rate
P - maximum lag order
J - number of lags
Also,

a=a,andB, =B,<0

Based on Goswangt al (2009),8, < 0 in theory as a decline in interest rates
should cause real GDP to increase as an increase in real interest rate will cause
investments and consumption to increase and vice versa. The focus of the analysis
is on the changes in th coefficient to estimate the impact of the real interest
rates on the output gap

9. The coefficient of the real interest rate is a simple representation of the monetary transmission
mechanism. Rudebusch and Svensson (1999) conclude that this equation appears to be a
workable approximation of the various intermediate transmission mechanisms.
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In order to estimate the impact of the real interest rate on the output gap
with the presence of a growing capital market and greater financial openness,
the dynamic IS equation constructed by Rudebusch and Svensson (1999) is
estimated in two variations as in Estrela (2002Jhe coefficients of the real
interest rate of the base model and variation to it are then compared to observe
the impact of the real interest rate on the output gap.

The base model is estimated as an OLS in two variations as.below

Model 1- Elasticity varying with size of financial aggregates (IS dynamic
equation of output gap)

Model 1(a) will use the size of the capital market (CM) to model an alternative
source of financing. In order to assess the effect of the size of the CM on the
efficacy of the real interest rates, the dynamic IS equation is expanded (Estrella
(2002)) to include CMTo test the décts of CM on the reaction to monetary
policy moves, we allow the coefficient of the real interest rate and the intercept
term to vary with CM. The rationale is that there is an alternative source of
financing besides the banking system. This will reduce the role of banks as the
main source of raising funds. The base model is then modified where,

al = al,O + al,cht

and

ﬁ4 =P * B4,1CMt

Thus,

Y =0+ 0, CM 4 By + By + By s+ (B + ﬁzt,ICMt)(;."l ~ 7 )H +é

The dependent variable is the output gap while the independent variables
include a constant term, size of the capital market, three lags of output gap and
the real interest rate.

Model 1(b) will use the degree of financial openness (FO) to model greater
financial liberalisation. In order to assess the effect of the size of the FO on

10. Estrella (2002) tests the effects of mortgage securitization on the reaction to monetary
policy moves by allowing the coefficient of the real interest rate and the intercept to vary
with the extent of securitization.
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the efficacy of the real interest rates, again the dynamic IS equation is expanded
to include FO.To test the décts of FO on the reaction to monetary policy
moves, we allow the coefficient of the real interest rate and the intercept term
to vary with FO. The base model is then modified where,

al = al,O + al,lFOt

and

ﬁ4 - ﬁ4,o + ﬁ4,1FOt
Thus,

Vi =0, + 0, FO+ By + By + By + (B +ﬁ4,1FOz)(i’*‘ T )/—1 +e

The dependent variable is the output gap while the independent variables
include a constant term, size of the capital market, three lags of output gap and
the real interest rate.

Model 2— Elasticity varying with size of capital market (CM) and financial
openness (FO) together (IS dynamic equation of output gap with instrument
variable controls for alternative financing).

Model 2 will adjust the base model to test for the effects of CM and FO
on the impact of real interest rates on the output gap, by allowing the coefficient
of the real interest rate and the intercept term to vary with the size of the
capital market and financial openness. This gives us a way to analyse the influence
of financial globalization on the development and growth of the capital market.

Whee,

a =o.,+ amCMt+ arlysFOt + amCMtFOt

and
ﬁ4 = 4,0 + B4,1CMt + B4,2Fot + ﬁ4,3CMtFOt

This simply conditionsB, the coefficient of the interest rate as well as the
intercept, by the term CM and the control variable, FO.

The dependent variable is while the independent variables are the constant
terms (which includes the constant, CM and FO along with interaction variables),
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lagged y, the elasticity of the real interest rat€i,, - z..)and various elas-
ticity terms conditioned by the real interest rate.

3.1.2 Modeling the Interest Rate Pass Through in the Presence of an
Alternate Financial Aggregates

A modified form of OLS is applied just to test the hypothesis whether the
size of the capital market and financial openness affects the policy rate (OPR)
pass-through to the level of the base lending rate (BLR). This is done to enhance
the analysis of the overall efficiency of the real interest rate on the output gap.
The model is as follows,

IRt =a+t BllRt»l + BZPR—l + B3CMt + B4Fot + ﬁSCMtFOtPR—l
Where,
IR - is the bank lending rate (in Malaysiatase, the base lending rate

t
(BLR) is used)
PR, - isthe policy rate (in Malaysia'case, the overnight policy rate (OPR)

is used)
CM - id the size of the capital market
FO - s the degree of financial openness

As with the previous comparative analysis between the base model, Model
1(a) and Model 2(a), the same shall be applied to the policy rate pass-through.
In this instance the coefficient of the policy rate shall be observed.

3.2 Data

The models were estimated using quarterly data from 1Q 2001 to 3Q 2009
to take into account the various efforts to develop the capital market and financial
liberalization after the crisis. This is also the period in which both the Financial
Sector Master Plan (FSMP) and the Capital Market Master Plan (CMIMP)
came into dect. A description of the data is providedAppendix 1.The data
was obtained for mainly from Bank Negara Malaysia and $MRternational
Financial Statistics (IFS).

11. SeeAppendixVI.
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Using the Philips-Perron and tAeigmented Dickey—Fuller unit root test,
it was discovered that all variables were found to be integrated of order one
(I(1)) with the exception of output gap and financial openness. Hence, the first
difference for the I(1) variables were taken.

The series were corrected for three important events that occurred during
the period being tested and a dummy was generated for each. They are,

» two periods of namely the bursting of the tech bubble in the US in 2001
and the 2008/2009 global financial crisis which caused a contraction in both
global and domestic economic growth. One dummy variable was created
to take into account these two events.

* the period of the imposition of a currency peg to the US Dollar from
September 1998 to July 2005.

* the implementation of the New Interest Rate Framework that came into
effect in April 2004.

3.3 Empirical Results and Findings

The table imlAppendix IV andAppendixV provides the estimation results
for the empirical models as outlined previoustyis acknowledged that there
may be some shortcomings to the empirical results given the short time series
used and the estimation of some variables.

3.3.1 Empirical Results

The results of the model based on the adaptation of Gosetaah{2009),
1st column of the table ippendix IV presents estimates for the base model
and the negative sign for the interest elasticity is confirkdoefficients are
significant at the 10% significant level. The model indicates that the output gap
decreases 0.007% for every 1% increase in the real interest rate. The columns
2-5 contains estimates of Model 1 and Model 2 in which only the intercept term,
only the interest elasticityor both terms are allowed to vary with the size of
the capital market (CM) and the degree of financial openness (FO). It can be
seen that only when the intercept and elasticity of interest rate is allowed to
vary with CM only are the results statistically significant.

The result of the policy rate pass-through to the BLRppendixV presents

the estimates of the base model and its interaction with CM andAFO.
coefficients of the policy rate in all five regressions are significant at the 1%
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significant level. The results indicate that the size of the capital market with
greater financial openness enhances the pass-through of the policy rate to the
BLR. The impact is the greatest in case of the joint effect of the size of capital
market and financial openness interacting with the policy rate whereby the size
of the coefficient increases from 0.6932 to 0.8914. The results also highlight the
fact that larger degree of financial openness has a larger pass-through compared
to the size of the capital market.

3.3.2 Findings

Based on the adaptation of Goswahal (2009), the results above suggest
that the size of the capital market does not significantly impact the elasticity of
the real interest rate on output. The coefficients or the real interest rate between
the base model and Model 1(a) show that the size of the capital market reduces
the elasticity of real interest rates on output. The coefficient of the elasticity on
interest rate decreases from 0.000741 to 0.000703, the magnitude is almost
negligible and may not have a significant impact.

A possible reason for the neutral impact could be that a larger more developed
capital market (that provides an alternative for financing away from the banking
system) may weaken the credit channel but strengthen the interest rate channel.
Hence, the real interest rate would have an overall neutral impact on the output
gap.A study by Singhet al (2007) concludes that in most aspects, an increase
in financial sector development tends to strengthen the interest rate channel
while weakening the credit/ bank lending channel. The interest rate channel is
most likely to strengthen unless in the advancement of payment technology which
enables consumption smoothing. On the other hand the credit channel is likely
to weaken unless the economy consists of a large proportion of SMEs that
continue heavily on bank loans for financing. This explanation for the results
above however requires further empirical testing on the transmission channels
to test its validity in Malaysia’ case in present time.

The strong pass-through of the policy rate to the BLR given a larger size

of the capital market and higher degree of financial openness is consistent with
empirical studies done on MalaySiaDoi (2006) shows that greater development

12. Singhet al (2007)
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of the financial sector since tlesian Financial Crisis may have increased the
efficiency of the policy rate pass-through. The main factors contributing to this
are,

- The emergence of stronger financial institutions through various rationalization
and consolidation exercises together with the establishment of new industry
oversight bodies. The resulting stronger balance sheets from the financial
restructuring have allowed the various financial institutions to focus on their
operational diciency. As a result, the interest rate pass-through both from
the policy rate to the interbank rates and the retail rates has risen significantly

- A more diversified financial system and financial sector have provided
households and business with access to a broader range of financing and
investment facilities. Development of the capital market has provided
businesses with an alternative source of financing away from the banking
system. The higher level of maturity of the capital market has allowed market
participants to price risk and return more efficiently and in the process has
possibly enhanced the transmission of monetary policy

- A developed and sophisticated financial infrastructure has enhanced the
quality of services, improved the price discovery process and increased
liquidity in the financial markets. This has enabled more efficient monetary
operations through the use of various market based instruments.

- Increased financial inclusion of households and businesses has enhanced
the effectiveness of the financial intermediation function. The significant
improvement in the access to financial services for segments that were
traditionally underserved by the financial system has contributed to greater
financial inclusion.

4. Impact of Financial Crisis on the Real Economy and Monetary Policy
Management

Financial globalization had amplified the adverse effects of financial contagion
among various financial markets and asset classes. This, combined with the
strengthening financial-macro linkages over the last decade, intensified the impact
of the financial crisis on economic activityhe widespread fallout from the US
sub-prime crisis and the collapse of Lehman Brothers in September 2008 led to
the sharp deterioration in global monetary and financial conditions and
consequently to declining economic activity in advanced economies in 2009.
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4.1 Impact of the Global Financial Crisis on Malaysias Economy Given
Greater Macro-financial Linkages

Malaysia was relatively unperturbed by the first wave of the global financial
crisis given the limited exposure of the domestic financial sector to the unfolding
of the US sub-prime turmoil. Despite this, greater financial integration with
international financial markets caused the domestic financial market performance
to deteriorate and volatility to increase. Malaysia was adversely affected by the
sharp decline in domestic financial asset prices as the worldwide de-leveraging
by investors caused large outflows of portfolio funds.

Initial claims that regional emerging economies have decoupled from
advanced economies was short lived as the financial crisis began to contract
external demand. The second wave of the financial crisis had begun to hit the
real-economyBeing a small open econonmyalaysias was negatively impacted
by the rapid deterioration in global economic conditions. Real GDP growth
declined from 6.3% in 2007 to 4.6% in 2008. The average real GDP for the first
three quarters of 2009 contracted by 3.8%, amidst a significant deterioration in
external demand, following the deepening recession in advanced economies. The
large decline in external demand led to a steep contraction in exports and industrial
production and a slowing in the pace of private investment actwitich also
affected labour market conditionsittv the decline in exports, production and
investment activities, businessaccess to financing became constrained.

However the resilience of the banking sector and role of the capital market
as an alternative source of financing ensured that the financial intermediation
process functioned fefctively and smoothlySince thédsian financial crisis, the
financial sector has evolved to become more diversified, efficient and resilient,
thus enabling it to perform the intermediation function and augment its contribution
to growth. This has strengthened the fundamentals of the financial sector and
provided sufficient buffer to mitigate the impact of external shocks. The existence
of a financial sector continues to support the intermediation and reinforced the
expansionary fiscal and monetary influences on domestic demand. Domestic
conditions improved markedly towards the end of the year with firm indications
of a sustainable recovery

4.2 Response to the Crisis by Bank Negara Malaysia

At the outbreak of the crisis, Bank Negara Malaysia and the Ministry of
Finance together with their counterparts in Singapore and Hong Kong announced
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on 16" October 2008 that all deposits will be fully guaranteed by the respective
governments until December 2010. The Monetary and Financial Stability
Committee (MFSC) of the Executives meeting of Eesa-Pacific (EMEAP)
Central Bank®¥ had put in place an integrated regional surveillance and crisis
management framework to assist EMEAP economies in addressing concerns
arising from the crisis that affects regional countries. This cooperative framework
provided a key platform for the region to share information and assess the impact
of the evolving global financial crisis on regional economies and the implications
for central banks in the region.

Foreseeing worsening domestic economic conditions, Bank Negara Malaysia
took pre-emptive and appropriate policy responses to avoid a severe economic
downturn through a combination of measures including loosening monetary policy
The policy rate and the statutory reserve requirement (SRR) were reduced by
varying amounts at three consecutive MPC meetings provide a more
accommodative monetary environment and to reduce the cost of intermediation.
Domestic economic conditions were expected to remain challenging in the coming
guarters with the continued deterioration in the global economy

Figure 10: Bank Negara Malaysia
Monetary Policy Decisions Since 2008

bu
ate
Change (bps) Rate (%) Change (bps) Rate (%)
-25 0

24 Nov 2008 3.25 3.50
21 Jan 2009 =75 2.50 -150 2.00
24 Feb 2009 -50 2.00 -100 1.00

In addition to the loosening of the monetary policy stance Bank Negara
Malaysia took various efforts directed towards ensuring access to credit to all
sectors of the economeasures undertaken by BNM can be divided into
three broad categories.

a) Liquidity measues wee used to ensarthe adequacy of funds in the
banking system, allowing the financial intermediatiomgass to functions
efficiently and without interruptions.

13. A dedicated committee compromising df dentral bank deputies in the East &sih and
Pacific region.
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b)

shortened the maturity of its monetary operations, allowing banks more
flexibility liquidity responses in dealing with capital outflows

instituted a full guarantee on deposits placed with banks to preserve
confidence in the financial system

widened access to its liquidity facility beyond banks to include insurance
and takaful operators

Interest rates measas to educe the cost of financing andopide

support to domestic demand.

To ensure greater transmission from the policy rate to retail lending rates
BNM also encouraged banks to reduce monthly loan repayments on floating
rate loans

The Bank also issued Bon Simpanan Merdeka amounting to RM2 billion to
provide higher returns to the segment of savers that depend on interest
income for their livelihood, mainly Malaysian citizens aged 56 and above.
With a nominal return of 5% per annum, the real return on the bond is
expected to average above 2.5% in 2009.

Measues to impove households and businesses access to financing.

Conducting dialogues with the banking institutions and the business community
to bridge the concerns faced by both parties

Special funds to help SMEs with viable businesses obtain financing
() SME Assistance Facility Aug’'08

(i) SME Modernisation Facility Aug’08

(ify Micro Enterprise Fund - Nov’'08

(iv) SME Assistance Guarantee Scheme - Jan’09

(v) Working Capital Guarantee Schemépr’'09

(vi) Industry Restructuring Loan Guarantee Schenigr09

More intensive outreach efforts to assist borrowers under distress, including
providing avenues for debt resolution and restructuring

=  Forindividuals, the Credit Counselling and Debt Managergancy
(AKPK) provide assistance to develop a personalised debt repayment
plan for individual borrowers, in consultation with their banks.
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= For SMEs, the Small Debt Restructuring Committee was established
to undertake independent assessment on the viability of the businesses
and propose a loan restructuring and financing requirement of the
affected businesses.

=  For the corporate sectahe Enhanced Corporate Debt Restructuring
Committee helps corporations to restructure their debt, including bank
loans and private debt securities.

=  One year loan moratorium for retrenched workers for repayment on
their housing loans

The establishment of Danajamin (Financial Guarantee Institution); Danajamin

will provide credit enhancements to corporations with viable businesses and
investment grade ratings to enhance their access to the Malaysian bond
market.

In addressing general enquiries relating to banking services and credit issued
from individuals and businesses, BNM established the Integrated Contact
Centre comprising BNM Link, BNMelelink and Complaints Management
andAdvisory section within the Bank. In additioABMConnecfloll Free
Channel was set up in December 2008 by Aksociation of Banks in
Malaysia (ABM) in collaboration with banking institutions.

The Bank also ensured sufficient dollar liquidity to support international trade
through its foreign reserves. This is to avoid a shortage of dollar liquidity
from hampering Malaysia’international trade activities.

Conclusion

The study of macro-financial linkages and monetary policy management in

Malaysia has raised various issues concerning the interactions between financial
market development and monetary policy management during times of crisis. It
was with the lessons learnt during th&ian financial crisis and understanding

of the financial sector development that the Bank was able to respond with
effective measuresAs in the recent financial and economic crisis, by
implementing specific measures to improve the access to financing, the economy
was allowed to recover at a faster pace than most countries.

Given the dynamic nature of the financial sector in the face of greater

financial globalization, it is vital that policy makers continue to monitor the macro-
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financial linkages and to assess the impact of monetary potioygh this paper
attempts to address a specific linkage, there are linkages such as securitization
that may need to analysed. Research into the black box of the monetary
transmission mechanism would provide more useful information on the various
channels and changes to these channels given greater financial market
development. Being able to do so is important in understanding what policies to
adopt, how to implement them, and what impact polices have on the economy

As with previous empirical studies, it is important to continue to reassess
monetary policy management as the financial markets develop and integrates
with the global financial marketdVith Malaysias vast experience of reforms
and capacity building measures, which included further improvement to the
supervisory framework, Malaysgfinancial system is expected to remain resilient
and continue to affectively perform its intermediation function. The current crisis
as the previous one, has taught Bank Negara Malaysia through insightful
experiences, valuable lessons in the conduct of monetary .pbiisytogether
with the Central Banlct 2009 has improved the management of monetary
policy through,

0 A more thorough and wider policy formulation process that looks at various
aspects of the economprice stability and financial stability

o Improved surveillance of the economy especially financial markets to better
understand financial-macro linkages.

o Expansion and provision of alternative/ back up for monetary policy operation
tools that have the ability to reinforce the monetary policy pass through.

o Coordinated efforts through greater dialogue and information sharing with
regional and international counterparts.

o Having a better understanding of macro-prudential measures and its
interaction with monetary policy management.
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Appendix |

Key Macroeconomic Indicators

1988 1998 2008

Macroeconomic conditions

Real GDP (annual growth, %) 9.9 -7.4 4.6
Gross national savings (% of GNI) 32.5 42.2 37.9
Inflation (%) 2.5 5.3 5.4
Unemployment rate (%) 3.2 3.3
Nominal per capita income (RM) - 12,134 | 25,796

Real GDP by sector (annual growth, %)

Agriculture 4.8 -4.5 3.8
Mining & quarrying 6.3 1.8 -0.8
Manufacturing 15.3 -13.7 1.3
Construction 2.5 -23.0 2.1
Services 7.2 -0.8 7.3

Real GDP by expenditure (annual growth, %)

Private expenditure

Consumption 15.5 -10.8 8.4

Investments 17.9 -55.0 1.5
Public expenditure

Consumption 2.9 -7.8 11.6

Investments 8.6 -8.7 0.7

External sector

Current account balance (% of GNI) 5.4 14.0 18.2
Total trade (% GNI) 95.3 192.1 166.1
BNM International reserves

Months of retained import 5.1 5.7 7.6
Coverage of short-term external debt

External debt (% of GDP) 53.5 60.0 31.9

Debt service ratio (%) 13.1 7.1 2.7

Fiscal sector
Overall balance (% of GDP) -3.6 -1.8 -4.8
Government debt (% of GDP) 96.4 36.4 41.5

Monetary and financial sector
Monetary aggregates (annual growth, %)

M1 13.1 -14.6 8.3

M3 8.1 2.7 11.9
Private sector financing (% of GDP)

Banking system loans (% of GDP) 84.6 151.8 98.4

Banking system deposits (% of GDP) 98.5 153.7 131.6

Loan-deposit ratio (%) - 92.6 73.5

Financing deposit ratio (%) - 99.4 81.1

Source: Bank Negara Malaysia
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Appendix I

Definition of Data Used for the Estimation

Variable Definition ‘ Calculation
ygap Output gap Difference between real output and
potential output. Potential output is
computed by using the Hodrick-
Prescott (HP) filter on real output
rir Real interest rate Overnight Policy Rate (OPR) interest
rate less average inflation for the
quarter
cm Size of capital market Sum of market capitalization and
private debt securities outstanding over
annualized nominal GDP
fo Financial openness Sum of inflows and outflows of
portfolio investment over quarterly
nominal GDP
dumir Dummy for period of
implementation of new
interest rate framework
dumfx Dummy for period of ringgit
peg to US Dollar
dumecr Dummy for two period when
economy was faced with
negative growth
blr Base lending rate
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Tests
Wald
Coefficient test

Diagnostic Tests

Null hypothesis
Coefficients are
jointly
insignificantly
different from zero

‘ Results
F-stat =8.1138
Prob = 0.0080

Appendix 111

Decision
Reject the null

White’s test

Variance is
homoscedastic

Obs*R-square
=24.887

Prob. Chi-Square(21)
=0.2521

Do not reject
the null

Jarque Bera

Model is normally

Jarque Bera

Do not reject

test distributed =0.12468 the null
Prob = 0.27062
Ramsey reset Model is specified | F-statistic Do not reject
test correctly =0.5829 the null
Prob. F(1,31)
=0.4516
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Appendix 1V

Estimation Results for Impact of Real Interest Rate on Output Gap

Sample period: 2001 Q1 - 2009 Q4

Observations: 36
T v
[ [Beemedd [ Voddi@ [ Moddi® | Modaz |

Intercept and ela

ing with size of
Intercept and elasticity
varying with financial
Intercept and elasticity
varying with capi
market and financial
Intercept and elasticity
openness and joint effects

openness
openness

1 2 3 4

c -0.00071 0.004462 -0.00041 0.003264 0.001669
(p-value) 0.9472 0.6893 0.9643 0.7305 0.8644
2 dem -0.03755 0.02712 0.033842
(p-value) 0.1944 0.455 0.3672
3 dfo -0.12357 -0.1468 -0.14998
(p-value) 0.0008 0.0035 0.0119
4 dem*dfo 0.32301
(p-value) 0.2851
5 | ygap(-1) 0.181566 0.168197 0.176097 0.146876 0.129152
(p-value) 0.1805 0.2079 0.1438 0.2333 0.3287
6 | ygap(-2) -0.59333 -0.65142 -0.54808 -0.54631 -0.57427
(p—value) 0.000 0.000 0.000 0.000 0.000
drir(-1) -0.00741 -0.00098 -0.00328 -0.00592
I N N 2 I
8 | dumir 0.013138 0.011085 0.010533 0.011064 0.010399
(p-value) 0.1644 0.2378 0.1835 0.1636 0.2024
9 | dumfx -0.0129 -0.01734 -0.01093 -0.01482 -0.01464
(p-value) 0.1778 0.0889 0.1806 0.0906 0.1106
10 | dumer -0.03521 -0.02727 -0.04157 -0.04142 -0.03868
(p-value) 0.0049 0.0347 0.0002 0.001 0.0076
11 | dem*drir(-1) -0.02586 -0.02418 -0.03053
(p-value) 0.2728 0.2245 0.2773
12 | dfo*drir(-1) 0.091962 0.091922 0.054901
(p-value) 0.0155 0.0158 0.284
13 | dem*dfo*drir(-1) -0.06253
(p-value) 0.8079
R - square 0.651834 0.686858 0.77791 0.796069 0.806538
Akaike info criterion -4.96984 -4.96476 -5.30833 -5.28252 -5.224106
Schwarz criterion -4.66194 -4.56888 -4.91245 -4.79866 -4.652280
Durbin-Watson stat 1.815853 1.843684 2.006239 2.107426 2.255254
F- statistic 9.048942 7.402871 11.82153 9.759038 7.990526

124



Appendix V

Estimation Results for Interest Rate Pass Through Model
Sample period: 2001 Q1 - 2009 Q4

Observations: 36

-0 bw ]
| ¢+ ] 2 ] 3 | 4 ] 5 |
1 e -0.02448 | -0.02295 | -0.03494 | -0.02939 | -0.03277
(p-value) 0.5045 0.5434 0.3194 0.4231 0.3845
2 |dem -0.06111 | -0.09143 -0.11882
(p-value) 0.5215 0.4161 0.3318
3 | dfe 0.060291 0.03617 | 0.105811
(p-value) 0.6988 0.7724 0.5572
4 dem*dfo -0.20486
(p-value) 0.827
5 | dblr(-1) -0.00956 | 0.001222 | -0.1517 -0.12599 | -0.17213
(p-value) 0.9131 0.9906 0.1936 0.301 0.1615
6| ar
a0 | 0000 | 0000 | 0000|0000 |
7 | dumir 0.043832 | 0.038829 | 0.041597 | 0.048493 | 0.044798
(p-value) 0.1768 0.2497 0.1808 0.1369 0.1637
8 | dumfx -0.02156 | -0.02106 | -0.01257 | -0.02083 | -0.01793
(p-value) 0.4927 0.5172 0.6739 0.5047 0.5789
9 | dumer -0.10603 -0.0998 -0.14598 | -0.12664 | -0.14445
(p-value) 0.0449 0.0727 0.0142 0.0215 0.0185
10 | dem*dir -0.40018 | -1.79891 -3.76409
(p-value) 0.5734 0.0466 0.1282
11 | dfo*dir 2427298 | 1.190472 | 1.151092
(p-value) 0.0144 0.1186 0.5046
12 | dem*dfo*dir 17.8382
(p-value) 0.3828
R - square 0.875338 | 0.878282 | 0.886104 | 0.905368 | 0.90849
Akaike info criterion -2.2553 243201 | -2.49842 | -2.57261 | -2.49504
Schwarz criterion 24271 -2.08012 | -2.14653 | -2.13274 -1.9672
Durbin-Watson stat 1.823762 | 1.954815 | 1.590782 | 1.711039 | 1.661692
F- statistic 42.13015 | 28.86292 | 31.11961 27.6388 | 21.66051
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Appendix VI
1) Financial Sector Master Plan (FSMP)

The Financial Sector Master Plan was launched in 2001 with the objective
‘to develop a mar resilient, competitive and dynamic financial system with
best practices, that suppsrand contributes positively to theogith of the
economy thoughout the economic cycle, and has aecof stong and
forward looking domestic financial institutions thateamoe technology
driven and eady to face the challenges of liberalisation and
globalisation™?,

The Plan is to implement thd 3 broad recommendations within a period
of 8-10 years in three phases, subject to achieving specified milestones and
safeguardsThe first phase is on building the domestic capacitg second
phase in which domestic competition increases and the third phase in which the
pace for the integration with the international market is increased.

Figure 5: Phases of the Financial Sector Master Plan

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

PHASE 1 PHASE 2 PHASE 3

With the implementation of the Plan, the Malaysian financial sector has
undergone significant transformation and progress. This is particularly most evident
in the banking sector which has undergone restructuring, consolidation, and
rationalisation. Gradual deregulation and liberalization has also altered the financial
landscape bringing with it improved performance and enhanced resilience.

2) Capital Market Master Plan (CMP)

The Capital Market Master Plan (CMP) was launched in February 2000.
It set the clear strategic position and future direction of capital market
development for Malaysia. The CMP is premised upon six key objectives,
expressed in 152 recommendations and seeks to chart the strategic positioning
and future direction of the Malaysian capital market for the next 10 years. It
is intended to provide market participants with strategic clarity as to the vision
and objectives for the capital market amid the changing market place.

14. Financial Sector Master Plan (2001)
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Figure 6: Phases of the Capital Market Master Plan

PHASE 1 PHASE 2 PHASE 3
Strengthen domestic Further Further expansion and strengthening of
capacity and develop | strengthen key market processes and infrastructure
strategic and nascent sectors and towards becoming a fully developed
sectors gradually capital market, and enhancing
liberalise international positioning in areas of
market access | comparative and competitive advantage.

Source: Securities Commission
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CHAPTER 5
MACRO-FINANCIAL LINKS AND MONETARY POLICY
MANAGEMENT IN MYANMAR

By

Tin Maung Htiké

1. Geography and Trade Patterns

Myanmar is bordered on the north and northeast by China, on the east and
southeast by Laos afdhailand, on the south by thendaman Sea and the Bay
of Bengal, and on the west by Bangladesh and India. Myanmar covers an area
of 677,000 square kilometers, or 261,228 square nflesorest covers about
52.3% of the total land area and only about 14.8% is under cultivation, it still
has a vast potential of land resources for cultivation and expansion of cultivable
land. Myanmals economy is heavily dependent on the agriculture sehich
constitutes about half of the economy (49%), the industrial sector accounts for
roughly (35%), with services and the trade taking up the rest. The present
population is about 56 million. Myanmata®dardTime is six hours and thirty
minutes ahead of the Greenwich Medimse. Since late-1988, Myanmar replaced
economic central planning with a more liberalised economic policy based on a
market- oriented economivlyanmaits foreign trade is mainly with th&sian
countries, followed by the European countries and other countries. Myanmar is
situated in a very significant geographic location and has good possibilities of
benefiting from the rapidly expanding economies of its neighbors, partigularly
the Peoples Republic of China, India arithailand.

2. General Policy for Monetary Management
2.1 Current Banking System in Myanmar

The financial system in Myanmar has been restructured since 1989-90 at
the inception of the market-oriented economic system. In order to establish a
sound and efficient financial system to facilitate the operation of its market-
driven economythe relevant amendments were made to the existing laws and
the following new laws were promulgated for the banking sector

1. Research Oicer, Research andraining Department, Central Bank of Myanmar
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(a) The Central Bank of Myanmar Law (1990)

(b) The Financial Institutions of Myanmar Law (1990)

(c) TheAgriculture and Rural Development Bank Law (1990)
(d) The New Saving Bank Law (1990)

The current banking system in Myanmar comprises the Central Bank of
Myanmar (CBM), the four state-owned banks, with well over 500 branches,
and 15 private-owned domestic banks which are permitted to operate since May
1992. The state-owned banks include the Myanma Economic Bank (MEB), the
Myanma Foreigiirade Bank (MFTB), the Myanma Investment and Commercial
Bank (MICB), and the MyanmaAgriculture and Rural Development Bank
(MARDB).

As the monetary authoritghe CBM formulates and implements monetary
policy, with the following aims: (1) Preserve the value of the Myanmar currency;
(2) Promote dicient payment mechanisms; (3) Provide for the liqujdibivency
and proper functioning of a sound financial system; and (4) foster the monetary
credit and financial conditions essential for ordedglanced and sustained
economic development.

2.2 Monetary Policy Instrument

At present, the CBM mainly uses interest rate policy as the main monetary
policy instrument while reserve requirements and open market operation have
also been used to a certain extent.

2.2.1. Interest Rates

In Myanmar the interest rate and credit channels are regarded as more
effective than other channels. The CBM uses interest rate as the main monetary
instrument. The CBM has made adjustments to its policy in response to changes
in the economic requirements of the countilye CBM has raised its rate from
11% to 12.5% in January 1995, and then to 15%pnl 1996. The Central
Bank rate was reduced to 12% from 15%Aqmil 1999, and then to 10% in
April 2000. The CBM has raised its rate from 10% to 12%/Aqmil 1, 2006.
Consequentlythe CBM prescribed the maximum interest rates for deposits and
lending of commercial bank at 12% and 17%, respectiVély lending rate for
special projects is 15%. Moreoyéne CBM also increased the interest rate on
3-yearTreasury bond and 5-yea@reasury bond from 8.5% and 9.0% to 10.5%
and 1L.%, respectivelywith efect fromApril 1, 2006.
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2.2.2. Open Market Operation

At present, Myanmar does not have a properly developed capital market.
The CBM, on behalf of the government, has issued 3- and 5-year Government
Treasury Bonds starting from 1 December 1993, as an initial step to facilitate
the emergence of a capital market as well as to partly finance the budget deficit.
The domestic private-owned banks are the main buyers dfréasury bonds
as they have easy access to the discount window facility agagastury bonds
which are classified as a reserve requirement and liquid &g#bta view to
establishing a stock exchange, the first securities firm, Myanmar Securities
Exchange Co. Ltd., was established in June 1996 as a joint venture between the
Myanmar Economic Bank and the Daiwa Institute of Research Co. Ltd., of
Japan.

2.2.3. Prudential Requirements

The CBM presently administers a prudential policy so as to maintain
macroeconomic stability and promote domestic savings. Prudential policy is
necessary for any country seeking to achieve and maintain growth with
macroeconomic stabilitfyfhe CBM regulates the operations of banks by enforcing
the following prudential requirements.

2.2.3.1. Minimum Reserve Requirements

(@) 10% of total deposits, regardless of the type of deposits whether demand
or time deposit, are required to be maintained by each bank as the minimum
reserve requirement;

(b) 75% of the required reserves are to be deposited with the Central Bank
and 25% of the reserves may be maintained in the form of cash; and

(c) Required reserves for a bank to be maintained with the Central Bank must
not exceed 35% of the total liabilities of the bank. Howeirethe event
of serious inflationary pressure, the Central Bank may increase the 35%
ceiling required reserves. (Article 58 of the CBM L.d&egulations 3 & 4
of the Regulations of Financial Institution Instruction No. 1/2007).
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2.2.3.2. Liquidity Control

Banks are required to maintain the level of their liquid assets against their
eligible liabilities at not less than 20% (Articles 58 and, 59 of the CBM, Law
Central Banks Instruction No.4).

2.2.3.3. Capital Adequacy Ratio

The risk-weighted assets of a bank shall not exceed ten times the combined
total of its capital and reserves (Article 31 of the FIM Law).

2.2.3.4. Legal Lending Limit

Banks shall not lend more than 20% of their capital plus reserves to a single
individual, an enterprise, or an economic group (Article 32 of the FIM Law).

2.2.3.5 Methods of Calculation of Prudential Requirement

The methods for the calculation of the Reserve Ratio, Capitatjuacy
Ratio and Liquidity Ratio are as follows:

Deposit with CBM + Cash ivaults

() Reserve Ratio =
Total Deposit

Paid-up Capital + Reserves + Profit & LoS&C

(b) CapitalAdequacy Ratio =

50% of Loan + 20% of Cheques & Bills +
20% of FixedAssets

Liquid Assets

(c) Liquidity Ratio =
Eligible Liabilities

Apart from examining the reserve ratio, capital adequacy ratio and liquidity
ratio, the Banking Supervision Department regularly examines other various ratios,
such as loans-to-deposit ratio, total assets-to-deposits ratio, total assets-to-loans
ratio, non-performing loans-to-total loans ratio, to get a clear picture of the health
of the financial institutions. The picture that emerges from the close scrutiny of
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the various ratios, reveals the condition of the financial institutions. Particularly
for financial institutions whose operations are below pacessary action has

to be taken, by penalising them with the payment of penalty charges. The
important ratios are reported to the Central Bank Board for its information and
action.

2.2.4. Credit Control

Carrying out credit operations, financial institutions shall comply with the
principles of risk avoidance, diversification and liquidég well as with directives
issued by the Central Bank; and they shall acquire and keep the legal documents
for the relevant credit operations. The banks are required to build up and maintain
a general provision account amounting to at least 2% of the total outstanding
loans/advances at the end of the year; and they are also required to maintain
specific provision for doubtful and/or bad loans on a case-by-case basis [Articles
28, 29 and 1(d) of the FIM Law Central Banls Instructions No.6].

2.3 Exchange Rate Regime and Deregulation of Foreign Exchange
Transaction

Myanmar has a fixed exchange rate systéhre Myanmar currengythe
kyat, is officially pegged to the SDR at 8.50847 per SDR 1. Myanmar applies
margins of 2% to spot transactions based on the fixed kyat SDR rate since
1975. Before 1988, the functions of foreign exchange control were undertaken
by the MFTB, a state-owned commercial bank. Nafter the introduction of
a market economy in 1988 and following the promulgation of the Central Bank
of Myanmar Law in 1990, all the functions of foreign exchange control are now
vested with the CBM. The exercise of foreign exchange control is to this day
based on the Foreign Exchange Regulafiof) 1947.The Foreign Exchange
Budget is managed by the Ministry of Finance and Revenue.

2.3.1. Deregulation of Foreign Exchange Transaction

The economy of Myanmar converted to a market-oriented system since
September 1988. In conformity with this system, in November 1988, the Foreign
Investment Law was promulgated for the first time since 1960. In January 1989,
the government issued a new notification granting permission for all Myanmar
citizens to open foreign currency accounts with the Foréigde Bank with
regard to foreign exchange they have received on account of: pensions and
compensations from abroad; services rendered to foreign governments,
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international organisations and companies; rentals received from houses, motor
vehicles, etc. Private importers are allowed to open foreign currency accounts
with foreign exchange from their export proceeds at the MFTB. In addition,
those exporters are entitled to import under valid import licenses issued by the
Ministry of Commerce. State banks, authorised to conduct foreign banking
business, have been paying interest on 6-month fixed foreign currency deposits
of $1,000 and above, with the certified average rates for foreign exchange
transactions determined on daily basis by the MFTB.

The CBM has issued Foreign Exchange Certificates (FECs) since February
1993 for the enhancement of foreign exchange earnings and for the convenience
of tourists visiting Myanmar as well as foreign investors. FECs are exchangeable
with six hard currencies or with acceptable traveller cheques. FECs can be
used by both residents and non-residents alike for various types of payments
within Myanmar

3. Trends in Macroeconomic and Financial Data
3.1 Economic Growth

Myanmar has shifted its economic direction from a centrally planned
economy to a market-oriented one since late-1998. Since then, the economy is
steered by successive short-term pla&nshort-term Fouiyear Plan (1992/93
to 1995/96) has been implemented with a very satisfying average annual growth
rate of 7.5%, a rate far higher than the initial target of 5.1%. During the second
Five Year Short-&rm Plan (FYSP) (1996/97 to 2000/2001), real Gjp&wth
in 1997/98 and 1998/99, slowed down to an average annual rate of 6.23%. This
was partly as a result of the contagion effects of the regional financial crisis.
In FY of 1999/2000, the growth rate increased to more than 10%, with the
agricultural sector leading the expansion. In addition, the manufacturing and
processing, engy and mining sectors have also grown rapiktiythe third FYSP
spanning from 2001/02 to 2005/06, significant growth has been achieved with
the high average annual growth rate of 13.09%. The agricultural sector remains
the main driving force of the countsyeconomic growth. Moreovethe good
performance in other sectors of the economy also contributed to the achievement
of high growth rates.

Myanmar is now implementing its fourth FYSP starting from 2006/07 to

2010/201. In 2008/09, the third year of the fourth FY8fe real GDRBlowed
down to 10.1% from 12.0% in 2007/08 due to Cyclone Nargis which hit the
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lower and middle region of Myanmar on 2 May 2008, causing widespread
destruction to farmlands, homes, food supplies and infrastructure. The annual
plan taget of 2009/10, the forth year of the fourth FYB&s been set at 12.1%.

Figure(1)
GDP Growth Rate(%)
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3.2 Inflation

The annual inflation accelerated to 49% in 6fY1998/1999. Howevethe
inflation has declined sindspril 1999. By December 1999, the annual inflation
rate has fallen to 18% partly due to a more stable external environment, as well
as to a better harvest in the second half of 1999/2000. HovilegeZPI inflation
increased again and reached the peak of 58.1% in 2002/03 and then it gradually
declined to 24.9% in 2003/04 and further to 3.8% in 2004/05. The soaring global
oil prices during that period did not have much effect on domestic prices as the
government sold engy at a subsidised rate then. Howe\kre to the increase
in government salaries as well as to the abolishment of the subsidised energy
prices, the inflation has risen once again in 2008 and stood at 32.9%. However
the inflation rate declined to 22% in 2009 due to the impact of declining world

commodity prices.
3.3 Monetary Development

The rate of money supply decreased from 26.46% to 17.37% in 2008 as
compared to last yedt was mainly due to a fall in domestic credit to the public

sector The net domestic credit decreased from 26.3% to 20.5% and quasi money
also slowed down from 32.3% to 21.3%.
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Figure(2)
Consumer Price Index
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Figure(3)
M2 to GDP ratio & M2 Annual Change

= M2toGDP
—— M2Annual%
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3.4 Fiscal Development

On the fiscal front, in order to improve the existing fiscal imbalance,
appropriate measures have been taken on both the revenue and expenditure
side. On the revenue side, in order to increase tax revenue, measures have
been taken to strengthen tax administration and collection, and to reduce tax
evasion and increase contributions from the State Economic Enterprises (SEES).
On the expenditure side, unproductive expenditures have been discouraged and
prioritisation has been encouraged. Due to these efforts, the fiscal deficit which
stood at 3.9% of GDP in 2007/08 declined to 1.6% in 2008/09. Myanmar has
to rely mainly on its own resources for infrastructure reform and development
which is crucial for the development of the countdyanmais budget still
remains in deficit.
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3.5 External Development

Myanmaris external position, in deficit for more than two decades, has
improved and turned into surplus since 2002/03, mainly due to the increase in
exports and decline in imports through export promotion measures, systematic
management of the foreign trade system, and strong demand for Myanmar exports
(mainly enegy, forestry marine and agricultural products) at that tirmae
improved position has led to a surplus in the current account balance and,
consequentlythe overall balance of position has also been in surplus for more
than five years. The gross official reserve is also on the rise and currently
covers twelve months of import.

Figure(4)
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Figure(6)
Export & Import
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4. Monetary Policy Management and the Macroeconomy
4.1 Monetary Policy Transmission in Myanmar

The interrelationships between the financial system and the macroeconomic
conditions depend mainly on the effectiveness of monetary policy transmission
channel. In Myanmarchanges in the reserve requirements, interest rates and
credit policies are the main transmission channels of monetary policy in recent
years. Interest rates played only a limited role in regulating and allocating credit
but were important in mobilising savings.

At present, the main objectives of monetary policy management are to control
monetary expansion in support of the objectives of combating inflation and
promoting domestic savings. In recent years there have been no significant
changes in monetary policies including interest rate pditigough there have
been no changes in the interest rate pplicg service chges is levied loans
by commercial banks. This charge was reduced to 1% from 3% with effect
from 1 July 20089.

To mobilise domestic savings and reduce the fiscal deficit, the CBM has
been issuing two types direasury bond (3-year and 5-yekreasury bonds)
to the public, to partly finance the budget deficit. In addition, the CBM issued
a 2-year treasury bond in denomination of ten million kyats with the interest rate
of 10.5% per annum on 1 Janua®10.The bond financing of the fiscal deficit
provides an opportunity in capacity building for the CBM in managing the monetary
aggregates and adjusting the interest rates in response to changing macroeconomic
conditions. In order to shift away from direct central bank financing of the
consolidated fiscal deficit and encourage the mobilisation of domestic financial
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resources, it is necessary that the fiscal measures be complemented by monetary
measures.

4.2 Monetary Aggregate

The ratio of M to gross domestic product (GDP) decreased from 29% in
2006 to 22.22% in 2007 and the ratios of 2008 and 2009 continuously decreased
to 19.39% and 19%, respectively

In 2008/09, loans to private sector by the state-owned bank increased by
16.5% but loans to the private banks decreased 14.70% and demand deposits
at the state-owned banks and private banks increased 51.7% and 20%,
respectively

Although, saving certificates which is only issued by the MEB decreased
by 3.3% in2008/09, time deposits of the state-owned banks and private banks
soared by 68.0% and 79.1%, respectively

In 2008/09, saving deposits at the state-owned banks and private banks
rose by 30.8% and 29.6%, respectively

Table 1
Monetary Aggregate
Fiscal Year 2003-04 | 2004-05 | 2004-06 | 2006-07 | 2007-08 | 2008-09

Loans to Private Sector

State-owned Banks 24486 | 44627 51599 71020 | 100626 | 117247

Private Banks 29265 | 40098 45028 45538 42430 36191
Demand Deposit

State-owned Banks 10040 | 14609 16870 25492 28162 42732

Private Banks 9391 | 14485 17827 22645 28214 33853
Saving Certificates 2382 | 2714 2825 2965 3179 3073
Time Deposits

State-owned Banks 365 500 543 870 892 1499

Private Banks 1302 776 639 925 1431 2563
Saving Deposit

State-owned Banks 39179 | 59635 72082 91698 | 126106 | 164971

Private Banks 27993 | 45030 47244 73879 | 104036 | 134881
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4.3 Model Specification

The empirical model assessing macro-financial linkages and monetary policy
is based on the original dynamic IS curve by Rudenbush and Svensson (1999).
This model primarily tests the hypothesis that securitisation limits the efficacy
of monetary policy to change the real economic variable.

In this paperwe use the leading macroeconomic indicators, such as the
inflation rate, gross domestic product, 3-month deposit rate, working capital from
FY1993/94 to FY2008/09, for time series analy8i§these data are expected
to significantly impact on the output gap on macroeconomy with marginal
influence from the real interest rate in Myanmar

To analyse and assess the macro-financial linkages and monetary policy in
Myanmar the original dynamic IS curve by Rudenbush and Svensson (1999) is
applied. In this papetherefore, we develop the IS equation and the IS equation
with control variable and interaction.

IS Equation 1:
LOGGAP = C - REAL1(-) + LOGGAP(-2) + AR
IS Equation 2:

LOGGAP = C + LOGGAP (-1) + REAL 1(-) — OPEN +
CRGROWTH - CRGROWTH*OPEN— REAL1 (-1) +
REAL1 (-1)*CRGROWTH

To create the abovementioned equation, this paper generates the output
gap, real interest rate 1, real interest rate 2, credit growth and openness, and
they are estimated as follow:

Output gap (gap) that is estimated from GDP

Real interest rate 1(Reall) is generated from inflation minus 3-month deposit
rate.

Real interest rate 2 (Real2) that is calculated from inflation minus working
capital.

Openness is estimated from export and GDP ratio.
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This paper uses the OLS regression and the results and analysis are as
follows:

IS equation 1:

LOGGAP = 0.857805 — 0.004895*REAL 1(-) + 0. 253806LOGGAP (-2)
(6.43) (0.002) (0.215)

D-W=2.00 R2 =0.62

Analysing the above IS Equation 1,

Dependen¥ariable: LOGGAP

Method: Least Squares

Date: 12/02/09 Time: 16:41

Sample (adjusted): 1999 2008

Included observations: 10 after adjustments
Convergence achieved after 86 iterations

Variable Coefficient  Std. Error  t-Statistic Prob.

C 0.857805  6.429186  0.133424  0.8982

REALI1(-1) 0.004895  0.002489 -1.966707  0.0968
LOGGAP(-2) 0.253806  0.214697  1.182160  0.2819
AR(1) 0.945763  0.333625  2.834809  0.0298

R-squared 0.749362 Mean dependent var  0.169553
Adjusted R-squared  0.624043  S.D. dependent var 0.221666

S.E. of regression 0.135915  Akaike info criterion ~ 0.864397

Sum squared resid 0.110838  Schwarz criterion 0.743363

Log likelihood 8.321984  F-statistic 5.979631
Durbin-Watson stat  2.000881  Prob(F-statistic) 0.031023
Inverted AR Roots 95
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Highlights

1.

Real interest rate (lag 1) in Myanmar significantly affects the output gap,
at 5% significance level.

Real interest rate data is generated from subtraction of inflation rate from
working capital rate.

The estimation gives R squared of 79% which means that 79% of the
variation in the output gap can be explained by the real interest rate. DW
statistic is 2,0 after introducir®R(1), suggesting that autocorrelation problem

is properly solved.

The negative sign of the real interest rate is as expected.

IS equation 2:
LOGGAP = C + LOGGAP (-1) + REAL1(-2) — OPEN +
CRGROWTH - CRGROWTH*OPEN—- REALL1 (-1) +
REAL1 (-1)*CRGROWTH
(0.22)  (0.558) (0.003) (606.886) (1.082)
(1906.435) (3.107) (0191
D-W=2.06 R2 =0.88

Analysing the above IS Equation 2:
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Dependen¥ariable: LOGGAP

Method: Least Squares

Date: 12/02/09 Time: 17:00

Sample (adjusted): 1997 2008

Included observations: 12 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
C 0.217466  0.078525  2.769395 0.0504
LOGGAP(-1) 0.558167  0.082951 6.728845 0.0025
REALI(-2) 0.003482  0.002112 1.648912  0.1745
OPEN 606.8864 127.8073 -4.748449  0.0090

CRGROWTH 1.082579  0.502302  2.155237  0.0974
CRGROWTH*OPEN 1906.435  1191.543 -1.599972  0.1849
REALI(-1)*OPEN  3.107533  3.811590 -0.815285  0.4607

REALI(-
1)*CRGROWTH  0.011405  0.008847  1.289100  0.2669

R-squared 0.959459 Mean dependent var  0.129261

Adjusted R-squared 0.888511  S.D. dependent var 0.228603
S.E. of regression 0.076330  Akaike info criterion ~ 2.072771
Sum squared resid 0.023305  Schwarz criterion 1.749500
Log likelihood 20.43663  F-statistic 13.52353
Durbin-Watson stat 2.068878  Prob(F-statistic) 0.012089

Equation 2: IS equation with Contrghriable and Interaction

Highlights

1. Using 5% significance level, the output gap in Myanmar is significantly
affected by the lagged value of the output gap (LOGGAP(-1), openness of

Myanmar economy (OPEN), and credit growth in Myanmar
(CRGROWTH).
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2. If we consider 10% as our significance level, then the real interest rate
(REALZ1) will be significant, too, in explaining the output gap.

3. This estimation gives R squared of 95%. DW statistics is 2, 06, indicates
that the classical assumption of no autocorrelation is not violated.

5. Impact of Crisis on the Real Economy

5.1 Monetary Policy Management Reactions to Deal with Banking Crisis
in Recent Years

5.1.1 The 1997 Asian Financial Crisis

In response to the economic slowdown in FY 1998/99, partly due to the
contagion dect of theAsian financial crisis in 1997, the Myanmar authorities
embarked on a major agricultural push to tap an alternative source for export
earningsA package of incentives, including customs duty exemptions, permission
for exports and cut in lending rates, is being offered to private entrepreneurs
who are engaged in reclaiming wastelands in order to boost agricultural production.
With a view to reviving domestic production sectors, interest rates were first
reduced iMApril 1999 led by the Central Barkklowering of the discount rate
from 15% to 12% and which were further loweredjril 2000. The Central
Bank cut its discount rate by 2 percentage points to 10%, leading to a reduction
in commercial bank rates and the rates on medium-term goveringasury
bonds. Thus, the maximum lending rate was reduced to 15%. Since then, the
3-year and 5-yedfreasury bonds bear interest rates of 8.5% and 9% per annum,
respectively

5.1.2 The 2003 Banking Crisis in Myanmar

In February 2003, a decline in public confidence triggered a massive run on
the private banks in Myanman Septemberthe deposits of these banks were
depleted by two thirds, and the funds withdrawn were retransferred to the state-
owned banksA severe liquidity shortage developed in the private banks which
prompted central bank action. The CBM required the private banks to adhere
to a deposit-to-capital ratio capped at 7, thereby constraining their ability to
collect new deposits. But, early 2004, deposits started to recover for the private
banks from a low level. In June three private bankgetkAt the peak of the
crisis, six problem banks were prohibited from accepting new deposits and
extending new credits. Latethree banks were allowed to resume normal
operations, while two were closed, and one remained under a special supervisory
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regime. On 1April 2006, the Central Bank rate was raised to 12% from 10%

in order to effectively mobilise domestic resources and also to encourage and
enhance quality lending\ccordingly, the deposit and lending rates were also
adjusted to 12 % and 17%, respectivdly 2006/07, the cap on deposit-to-
capital ratio was increased. Nowall banks are required to maintain 10% of
total deposits as minimum reserves and to keep capital adequacy ratios and
raise paid-up capital. The CBM has been monitoring private banks’ financial
position on a daily basis and is upgrading its supervision on- and off- site.

5.1.3 The Recent Global Financial Crisis

As the financial sector in Myanmar is not significantly integrated with rest
of the world, the direct impact of the current global financial crisis on Myasmar
financial sector is not likely to have much bearing on Myantdawever the
Central Bank is concerned about the increasing asset price of real estate and
decreasing public confidence in banks and financial institutions caused by the
global crisis and the volatility of the world crude oil prices. Keeping with the
existing economic and financial developments, the CBM has taken various
measures to strengthen the soundness of the banking system. The Ministry of
Finance and Revenue (MFR), the apex of the financial system, has formed a
think-tank group to assess the impact of the global financial crisis to make the
necessary recommendations and to effectively coordinate and cooperate with
relevant institutions.

5.2 Monetary Authority Policy Reactions related to Financial Crisis for
Financial Sability

5.2.1 Lender of Last Resort

The role of the CBM in its capacity as lender of last resort is to provide
liquidity assistance to help banks resolve a short-term fundifigudtiy. Pursuant
to the CBM Law of 1990, the CBM is empowered, as the lender of last resort,
to give loans to commercial banks during both normal times and systemic crisis
to solve liquidity problems. In early 2003, a few large banks experienced panic
runs owing in part to the loss of depositors’ confidence sparked by the spillover
effects of the failure of general services companies outside the banking sector
The incidents have been resolved after central bank intervention as lender of
last resort and provision of adequate liquidity assistance to the banks. Owing to
these efforts almost all the commercial banks have returned to stable condition
and banking business is back to full swing operation. There are two types of
lender of last resort facilities extended by the CBM to commercial banks:
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(a) The Short-term Funding Facility extend to banks experiencing liquidity
difficulties under normal conditions.

(b) The Emergency Financing Facility for a problem bank that is experiencing
liquidity difficulty that has systemic impact, but is still complying with the
level of solvency prescribed by the central bank.

5.2.2 Merger and Revocation of Private Banks

The CBM approved the merger of three private co-operative banks in 2004
and revoked the licenses of three domestic private banks in 2005 due to their
failure to comply with the existing Financial Institution Lal®90.

5.2.3 Monitoring Financial Position of Private Banks

With a view of strengthening the reserve position of banks, CBM amended
its minimum reserve requirements wittieet from 12April 2007 (10% of total
deposits is required to be maintained as a minimum reserve requirement). The
CBM closely monitors the private banks on a daily basis by analysing their daily
returns and financial position, in addition to on-site examination and off-site
monitoring. The CBM has issued a series of instructions and guidelines for bank
inspectors to review bank compliance WitNL/CFT requirementsThe CBM
has been supervising banking activities and encouraging the banks to be in
compliance with the international standards and norms.

6. Conclusion
6.1 Major Issues (Problems and Prospects)

In terms of having effective monetary and fiscal policies in moving forward
in the medium term, Myanmar faces a number of constraints and several
economic challenges: high inflation, huge fiscal deficit, weakness in the investment
climate, etc.As Myanmar has yet to have a money market, open market
operations cannot be used as an effective monetary instrument, like in the other
countries. There is also a need to develop a basic institutional structure, such
as a capital market, and get connected with the international financial markets.
Myanmar intends to establish a securities market, and as a first step towards
that direction, the first security firm, Myanmar Securities Exchange Co. Ltd.,
was established in June 1996 as a joint venture between the Myanmar Economic
Bank and the Daiwa Institute of Research Co. Ltd., of Japan. The draft of the
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Security and Exchange Law is in the final stage of reading and is awaiting
approval by the authorities. The CBM is expected to familiarise people with the
basic knowledge about the financial products and securities market. The
integration of Myanmas financial sector with the world financial markets is a

major challenge and prospect for our Central Bank. In anticipation and with
regard to this challenge, the proficiency of the Banking Supervision and Bank
Regulation functions will be crucial for they will have an important role to. play

6.2 Policy Recommendations

The CBM has to address the following issues and problems. The priorities
are to:

() Reduce the fiscal deficit which would help to control inflation;
(i) Unify the exchange rate;
(i) Strengthen domestic resource mobilisation and external resources; and
(iv) Promote investment, both domestic and foreign.

In Myanmay interest rates, which are currently far below the inflation rate
and real rates are negative, should eventually and gradually be liberalised.

Improvements in monetary policy and operations are needed to keep inflation
under control.
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CHAPTER 6
MACRO-FINANCIAL LINKS AND
MONETARY POLICY MANAGEMENT IN NEPAL

By

Rajendra Pandit

1. Background

Nepal is a least developed landlocked country in SAsth. The country
is sandwiched between the two most populous and emerging economies in the
world, India in the East, South aldest and China in the Nortkvith an area
of 147,181 square kilometers, the population of the country is 30 million (CBS,
GON, 2009).

Agriculture is the mainstay of NepsaleconomyThe growth of GDPhas
remained fairly stable, albeit at a low lev@lith a gross national per capita
income of US$484 in 2009, 31% of the total population is still under the absolute
poverty line (GON, CBS, 2004). The country has gradually opened up its external
sector It has experienced a substantial level of workersittance inflowwhich
contributes towards the expansion of the coustegonomic activities. Internal
political conflict, which started in 1995 and ended with a comprehensive peace
agreement in 2006, seriously affected the Nepalese economic and social
environment.

The Nepalese financial sector has progressed gradiédywever the
momentum has picked up in recent times in terms of both the number and volume
of transactions. The influence of the financial sector on real economic activities
needs to be analysednother aspect that needs to be examined is the
effectiveness of monetary policie. whether or not there exists a significant
relationship between the real interest rate and output gap. The objective of this
paper is to evaluate the macro-financial linkages in Nepal. The paper also attempts
to recommend the important policy options. The remaining part of this paper is
organised as follows. Section 2 presents an overview of the Nepalese economy
Section 3 discusses the monetary management and monetary policy framework

1. Deputy Director, Research Department Nepal Rastra Bank, emaildit@nrb.org.np
rajen_pan@yahoo.com
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of Nepal, and this is followed in Section 4 by an analysis of the macroeconomy
and monetary policyFinally, in Section 5, the impact of the recent financial crisis
is discussed, wrapping up with the conclusion and recommendations.

2. Overview of Nepalese Macroeconomic Situation
2.1 Domestic Output

Figure 1
Average GDP growth
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The growth of the GDP averaged 4.4% during 1976-2008. The growth rate
has remained fairly stable at a low level. The real GDP is estimated to grow by
4.7 % in 2009 on account of a weak agricultural sector as well as industrial
production Agriculture, which contributes 36% of the GD®&the single highest
contributor in the national output (CBS, GON, 2008/09). The industrial sector
has suffered due to domestic internal conflict, political instability and weak law
and order situation. The Gross National Saving (GNS) and Gross Fixed Capital
Formation (GFCF) remained broadly stable. The GFCF stood at 21.3% of the
GDPin 2009. In 2001, it stood at 19.2% of the GIDRe low level of GDP
growth rate is attributed to the low level of GECF
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2.2 Inflation

Figure 2
Inflation
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During the period since the NRB started producing inflation statistics, the
annual rate of inflation has averaged 8.2%. Inflation hovered at a record level
of 21.1% in 1992. The reasons for the unprecedented level of inflation in 1992
were the devaluation of Nepalese rupee against the US dollar and other convertible
currencies by 20.9% and the upward price adjustment in the administrated prices
of goods and services, like milk, petroleum products, education fee, telephone
and electricity charges (NRB, 2006). The CPI registered a growth of 13.2% in
2009, despite a fall in the price level worldwide.

2.3 External Sector

Nepals external sector has witnessed a mixed performance. In the trade
sector total trade, imports and trade balance have been gradually increasing.
Trade imbalance increased from an average of 5.7% during 1975 -1979 to an
average of 18.7% in 2005-2009. Howewhe improvement of exports has not
been satisfactoryThe exports to GDPatio picked up mainally to 8.4% in
2005-2009 from 5.8% in 1975-1980. On the other hand, NepzBl trade is
still highly concentrated with India. Of the total trade, the share of India was
58.2% in 2009As far as trade openness is concerned, total trade tor&oP
which generally measures the openness of the colnatsybeen increasing from
the beginning. This ratio stood at 48.5% in 2009, which was 25.5% in 1975.
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Figure 3
International Reserve and Remittance |Inflow
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The balance of payment (BOP) has shown a mixed performance. For the
period forward from 1976 when the NRB started compiling BO® years of
1995, 1996, 1997 and 2002 witnessed a BOP deficit. Looking at the trend of the
foreign exchange reserves for the last 15 years, the total reserves have witnessed
an upward trend except for a slight fall in 1996. Nep&OP and foreign
exchange reserves have been primarily remittance-drikenkers’ inward
remittances have picked up significantly since 2001. Remittances soared to 10.7%
of GDP in 2001 from 3.3% in 2000. It further increased to 21.8% of the GDP
in 2009.

2.4 Monetary Sector

The average growth of broad money (M2) stood at 18.2% during 1975 to
2009. M2 increased by 27.7% in 2009. Net foreign asset8)(hiereased by
24.1% whereas net domestic assets (NDA) rose by 29.7% in 2009. The share
of the NDAand NRA stood at 65% and 35%, respectivaty 2009.The high
share of the NDA is due to the expansion in government and private sector
credit.

2.5.Financial Sector Development

The modernisation of the financial system in Nepal began in 1937, when the
first banking institution, namelyhe Nepal Bank Limited was established. Before
and even after the establishment of this semi-government commercial bank, the
Nepalese economy operated on a dual currency system. The Indian currency
was more commonly used than the Nepalese curréo@ddress this and other
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issues, the Nepal Rastra Bank (NRB) was establishépoh26, 1956 as the
Central Bank of Nepaht the time when the NRB was established, the cowntry’
financial and monetary system was characterised by (1) The existence of only
one commercial bank operating with a few branche# @al currency system

with financial transactions dominated by the use of Indian currency (3) a volatile
exchange rate against the Indian currencyA(4¢ry low degree of monetisation

in the country and (5)The dominance of an urganised financial market.
Therefore, in the initial period, the efforts were focused on evolving the NRB
as the monetary authority and bringing the monetary system under its control.

With the adoption of the economic and financial liberalisation policy since
the 1980s, the Nepalese financial sector has witnessed rapid growth over the
past two-and-a half decades. Increased private sector involvement makes the
money and capital market more active and attractive for investiearge
portion of the population has access to modern financial services, and innovative
banking products and services have been introduced in the financial market.

The Nepalese financial system consists of banks and financial institutions
(BFIs), which include commercial banks, development banks, finance companies
and micro-finance development banks (MFDBs). The Banks and Financial
Institution Act, 2006 (BAFIA) classifies these financial institutions into four
categories, i.éA, B, C and D, respectivelyn addition, some cooperatives and
financial intermediary non-governmental organisations (FINGOs) are also carrying
out limited banking transaction&ss of mid- July 2009, 26 commercial banks, 63
development banks, 77 finance companies, 15 micro-finance development banks,
16 cooperatives and 46 FINGOs are under the supervisory purview of the NRB.
The financial sector development commenced after some deregulation policies
were adopted by NRB. These deregulations included interest rate liberalisation,
abolishment of the directed lending programme, such as priority sector lending,
reduction in the reserve requirement, and relaxation of entry barriers, such as
the licensing and branch expansion. Nevertheless, the Nepalese financial system
has yet to prove it is efficient, robust and well-diversified. Despite these
developments, some parts of the rural countryside are still beyond the reach of
financial services, resulting in slow monetisation.
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Number of Banks and Financial Institutions

Figure 4

under NRB Supervisory Purview*

Year Commercial | Development Finance Micro Credit Cooperatives
Banks Banks Companies Dev. Bank /NGOs

Before 2 2 - - -

1980

1980-1990 5 2 - - -

1990-2000 13 7 47 7 65

2000-2009 26 63 77 15 62

*- Apart from these, 25 Insurance Companies, one Citizen Investfnasit, one Employee
Provident Fund, Deposit and Credit Guarantee Corporation and Nepal Stock Exchange are also
in operations under the regulatory purview of the Government of Nepal.

Source: Nepal Rastra Bank

Figure 5 (a)
Indicators of Financial Deepening
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The indicators of financial deepening in the country can be measured by
broad money/GDP ratio and deposits/M2 ratio, among others. Looking at the
growth trend of M2/GDPatio, although it has picked up gradugaitystill remains
at a low level. The M2/GDP ratio stood at 64.6% in 2009, as compared to
30.5% in 1990 and111% in 1970.Therefore, it can be said that the growing
number of financial institutions are gradually contributing to the monetisation and
deepening of the economy and financial sector in Nepal. On the other hand, the
currency broad money ratio declined significantly from 54.5% in 1970 to 20.2%
in 2008, which shows the increasing role of financial deposits in the financial
system. Deposits of the deposit-taking financial institutions have picked up
significantly in recent times. The growing number of financial institutions, with
their service expansion in the rural areas, coupled with the encouraging remittance
inflows, have helped increase the resource mobilisation of the financial system.
This, in turn, has contributed to the rapid expansion of credit.

The secondary transaction of corporate shares started in 1994 in Nepal. It
has shown tremendous growth in terms of transactions and number of listed
companies in recent years. This is due to the higher profitability of banks and
financial institutions and adequacy of liquidity in the econadbiyidends as well
as capital gain have attracted investors to the stock market. The market
capitalisation ratio has increased from 5.0% in 1995 to 53.3% in 2009.

Figure 6
Stock Market Indicators
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The degree of financial deepening with respect to the bond market, particularly
the corporate bond market, relatively has been lagging behind. The bond market
is dominated by government bonds. The corporate bond market has yet to be
developed as a promising alternative source of financing for the private non-
financial sectarTherefore, it is clear that there remains ample room for financial
sector development, especially with regard to the corporate bond market.

3. Monetary Management and Monetary Policy Framework
3.1 Monetary Management

3.1.1 Removal of Dual Currency System

In the past, the Indian currency (IC) and the Nepalese rupee were both
regarded as legal tendd@ihe greater fluctuation in the market exchange rate of
Nepalese rupee vis-a-vis Indian currency created uncertainties in the economy
After the establishment of the NRB, the central bank started issuing Nepalese
currency and fixed the exchange rate in relation to IC. The dual currency system
was completely abolished by 1966, one decade after the central bank came into
existence; and today only the Nepalese currency is legal tender in the country

3.1.2 Introduction of Credit and Monetary Management Policies

Pursuant to the NRB\«ct, 1955, the NRB formulated the Credit Control
Regulation in September 1966. From then, the NRB started issuing directives to
licensed commercial banks and other financial institutions for compliance on matters
relating to monetarycredit and banking policies.

3.1.3 Introduction of Cash Reserve Ratio

The Cash Reserve Requirement (CRR) for commercial banks was announced
for the first time in December 1966. Commercial banks were required to maintain
with the NRB a minimum amount of cash reserves equivalent to 8% of their
total deposit liabilities. This ratio reached as high as 12% in September 1989 (out
of which 8% to be held with the NRB and 4% in their vaults). Curre@RR
is set at 5.5% for banks and other depository institutions.

3.1.4 Liquidity Requirement

In 1970, the country experienced strong upward pressure on prices of goods
and services. High inflationary pressure in the international level further aggravated
the domestic price situatiofio control the further distortion in price and BOP
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the NRB introduced the Statutory Liquidity Ratio (SLR) in October 1974.
Accordingly, the SLR was fixed at 32%, which had to be maintained by the
commercial banks in the form of investments in government bond and other
liquid assetswith the view of providing commercial banks autonomy in the choice
of investment portfolio, the NRB lifted the SLR provision of 25%. The NRB re-
introduced the SLR in March 1992 and abolished it in July 1993. The Bank
subsequently re-introduced the SLR in July 2009.

3.1.5 Refinance Rate/Bank Rate

In January 1967, the NRB introduced for the first time refinancing facility
for commercial banks to encourage them to provide export and industrial credit.
The NRB fixed the interest rate at 6% per annum against fully secured export
and industrial credit. In order to strengthen tHeaiveness of monetary policy
the NRB redesigned the rediscounting and refinancing facilities by offering three
windows: basic refinancing, selective refinancing, and lender of last resort. The
bank rate is the interest rate charged by the NRB whenever the commercial
banks borrow from the central bank as a last resort measure. Curtbatly
bank rate is 6.5%, effective since October 2008.

3.1.6 Open Market Operations

The auction system for the primary issuanceTiaasury bills began in
November 1988. Currentl28-day, 91-dayl80-day and 364-day treasury bills
are issued on auction baswith effect from June 1994, the NRB began to
operate secondary open market operations (OMOSs). Under it, the NRB started
selling government securities to absorb liquidity and buying securities to inject
liquidity. An Open Market Operation Committee was formed under the
chairmanship of the Deputy Governor of the NRB. The NRB introduced repo
as a short-term instrument to inject liquidity since March 1987urther develop
open market operations, the most effective instruments of monetary policy
introduced since 2004, are: reverse repo and outright sale and outright purchase
auctions. In June 2005, the system of auction was introduced for the primary
issuance of development bonds.

3.1.7 Interest Rate Deregulation
The NRB did not use any monetary policy instrument during its first decade

of operation.The NRB began controlling interest rates Angust 1966.
Accordingly, the minimum interest rates on saving deposits and fixed deposits
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were fixed at 4% and 6%, respectivellhe NRB announced a new interest
rate structure ipril 1971. Subsequentithe NRB start adjusting the interest

rate in response to the movement of certain macroeconomic variables, such as
inflation.

Nepal faced serious BQ#oblems during 1982-8Bs a result, the country
adopted an economic stabilisation programme in December 1985 supported by
the IMFE After completing this programme, Nepal entered into ttrec&iral
Adjustment Programme (SAF) of the IMBnder the framework of the SAF
a number of reform measures were introduced. Entry barriers in the financial
sector were relaxed. Likewise, partial deregulation of interest rates was announced
in 1986. Under it, banks were given autonomy to fix interest rate by not deviating
one percentage point fixed by the NRB. Interest rates, both deposit rates and
lending rates, have been completely liberalised hucrist 1989The objective
has been to create a more competitive environment in the financial. gector
number of policy changes were made in the financial seCter monetary
management shifted towards indirect measures from direct control. There was
a shift towards indirect monetary policy stance.

3.2 Framework of Monetary Policy in Nepal

By definition, monetary policy refers to policy actions of the central bank
initiated with a view of achieving macroeconomic objectives, especially domestic
price stability by influencing the quantum of money stock and the cost of money
The construction of the monetary policy framework involves establishing and
selecting monetary policy objectives, intermediate targets, indicators and
instruments. This section briefly explains the framework under which the monetary
policy is conducted in Nepal.

Figure 7
Monetary Policy Framework in Nepal

Operating Target Intermediate Goals
a Excess Reserve Target Price Stability
of Banks and Q Monetary BOP Surplus
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3.2.1 Goal Setting

Setting an ultimate target is not straightforward. Monetary targeting was the
popular framework in 1970s, whereas price stability or inflation targeting has
become the popular framework in most countries after 1990. In a developing
country like Nepal, the central bank faces a number of challenges to be addressed
through monetary policyhe objectives of monetary policy range from achieving
a higher rate of economic growth, domestic price staHilitsgncial sector stability
external sector stabilityo reducing poverty levels and unemployment.

Different objectives have their own significance and the choice of the
appropriate objectives depends on the coustgjfcumstance. Sustained and
accelerated economic growth is important especially for developing countries
like Nepal. Likewise, the problem of underemployment cannot be confronted
without having a higher rate of economic growth. Macroeconomic statitiigh
is both domestic and external sector stabitignnot be undermined. Moreoyer
the current financial crisis underscores the importance of financial sector stability

With regard to the objectives of monetary policy in Nepal, the MRB
2002, clearly specifies, among others, the following main objectives:

(1) Achievement of domestic price stability;
(2) Maintenance of the counts/balance of payments (BOP) stability;
(3) Facilitation of sustained economic growth; and

(4) Securing of financial sector stability
3.2.2 Intermediate Target

Monetary authorities introduce intermediate monetary policy target variables
as missing links between the policy instruments and the final targets. Monetary
authorities use policy instruments to control the intermediate targets and try to
achieve the final goals by influencing the intermediate variables. Therefore, the
intermediate target is not important itself but it is a useful means of achieving
the final target. The selection and estimation of the intermediate policy target
variable is an important part of monetary programming. The intermediate target
of monetary policy should be chosen so that it moves in line with the ultimate
targets as well as the operating targets. In Nepal, the monetary aggregate which
is primarily broad money (M is chosen as an intermediate target for the conduct
of monetary policy
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3.2.3 Operational Target

The conduct of monetary policy requires the selection of an operating target.
The NRB has taken the excess liquidity of banks and financial institutions as an
operating target of the monetary policy in order to quickly identify the liquidity
position in the system. Before this, the operating target for the conduct of monetary
policy was the net domestic assets (NDA) of the NRB. Reserve money and
short-term interest rate could be the other candidates for selection as operating
target.

3.2.4 Monetary Policy Instrument

After the adoption of the economic liberalisation pglitye NRB shifted
from using direct to indirect monetary policy instruments. The following are the
instruments currently in use:

3.2.4.1 Bank Rate

The bank rate is the rate which is charged to financial institutions while
utilising the lender of last resort facilities from the NRB. Currenitlg bank rate
is 6.5%. The NRB has opened the window for refinance to the problematic and
export-oriented industries. The refinance rate for such selected credit is 1.5-
2.0%. Banks and financial institutions rarely approach the NRB for its bank rate
facility.

3.2.4.2 Cash Reserve Ratio

The Cash Reserve Ratio (CRR) is the fraction of the deposit liabilities of
the financial institution, which is kept in the NRB. The CRR is currently set at
5.5%, an increase by 0.5 percentage point from September 2008.

3.2.4.3 Open Market Operations

Among the indirect monetary policy instruments, OMOs have been effective
in influencing liquidity for monetary management purpose in Nepal. OMOs directly
change the size of the monetary base through buying/selling of government
securities in exchange for hard currerioyorder to conduct OMOs systematically
and in an orderly mannahe NRB has brought into use liquidity monitoring and
forecasting framework (LMFF).

160



Figure 8
Liquidity Monitoring and Forecasting Framework (LM FF)

Liquidity management is a part of the larger risk management framework
of the financial services industriyailure to address the liquidity issue may
lead to dire consequences, including banking collapse, and aggravate further
the instability of the financial system. In fact, most bank failures are fue
to difficulties in managing the liquidity problems. The current world economic
crisis unfolded from the liquidity crisis in the banking system. This is also
the reason why most central banks are very concerned with the liqujdity
position of financial institutions and with strengthening the liquidity
framework. Moreoverthe availability of adequate liquidity is necessary fpr
supporting growth. Liquidity excess would pose a challenge to finangial
stability and liquidity shortage would hamper the growth of the economy
Therefore, the task of liquidity management is essential in fulfilling the
requirement of expected liquidityhe Liquidity Monitoring and Forecastin
Framework (LMFF) was established in the NRB in 2004. The LMF

forecast the liquidity position of the banking system. The Open Ma
Operations Committee takes the volume of liquidity indicated by the
framework as a guide for open market operations. While forecasting the
liquidity, the LMFF takes into account intervention in the foreign exchange
market, government treasury position, issue/maturity of monetary
instruments, usage of standing liquidity facilities, currency in circulatior] as
sources of change in bank deposits and the liquidity of the banking sygtem.

The NRB introduced the Standing Liquidity Facility (SLF) in 2004/05 as a

window for availing liquidity to banks and financial institutions against government
securities. The SLF facility is provided to counterparties up to the limit of 90%
of the value of the securities for a maximum of 5 days. Pres#mtl\ypenal rate

is determined by adding 3% on the recent 91-G&aasury bill rate or repo rate

of past 30 days, whichever is higher

4. Analysis on Macroeconomy and Monetary Policy

A macro-financial linkage is an important tool to analyse the interrelationships

between the financial system and macroeconomic conditions. This linkage can
also explain the adverse feedback loop that could lead to a further deterioration
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of real economic conditions. The feedback loop is the adverse effect on the
financial system by weak real economic activities. This again retards the economic
activities through second-round effects. The discussion of this linkage has become
more significant in light of the recent world financial crisis of 2008-09.

This paper uses the framework for policy analysis of macro-financial linkages

conceptualised by Bayoumi and Melander (2008). This framework helps to explain
the interaction of the financial sector and the coustngtional output.

Figure 9
Macro-Financial Linkages Framework

Assets Lending Credit
Quality |:> Standard |:>

Spending
Feedback through
balance sheets of banks,
firms and household
Income

Based on this framework, the quality of assets deteriorates due to negative
shocks, such as asset price bust, oil price shock, or some other adverse shocks,
like decline in tourism earnings, or remittance inflows, etc., in the Nepalese case.
The first effect on bank assets is through its lending standards. Banks tighten
their credit policy which makes it more difficult to borrow from banks in order
to prevent further deterioration of asset qualBanks’ cash flow could be
affected and banks become more cautious for further lending. This is done to
improve the bank' balance sheeTightening the lending norms reduces the
guantity of credit and may be confined to the so-called prime borrowers. This
leads to a decline in credit availability to households and firms. This affects the
households’ consumption, residential investment and business capital formation.
The reduction on spending directly affects income, which includes personal
disposable income, business profit and the coungngss domestic produbYith
the decline in income, the feedback takes place through bank assets and spending
of households and firms.
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4.1 Transmission Mechanism

The monetary policy transmission mechanism plays an instrumental role with
regard to the strength of the macro-financial linkages. The link between the
financial sector and macroeconomic variables can be defined as the monetary
transmission. The monetary transmission mechanism determines the potential
effects of monetary aggregates on the general ecaridnaderstanding the links
between the financial and real sectors of the economy would help policy makers
interpret movements in the financial aggregates more precigedge linkages
mainly depend on the effectiveness of the monetary policy transmission channel.
Among the channels of monetary transmission, this paper tests the interest rate
channel to determine the effectiveness of the linkages. The following transmission
channels are widely discusged

o Interest rate channel
Money supply? » Interest rate| » Investment? » Output?

o Assets price channel
Money supply? »interest rate|» stock pricestrInvestment?) Output?l, and
Money supply® »Interest rate|»Prices of housing and land?)Consumption?}
Investment 1 » Output?

o Credit channel
Money supply™T > Interest rate bank|>Bank loanT » Consumption? » InvestmentT »
Output?

o Exchange rate channel
Money supply™ sinterest rate|» Exchange rate?» Net exports?)Quiput]

o Expectation Channel

4.2 Model Specification and Empirical Analysis

According to the framework of macro-financial linkages as explained in the
beginning of this section, the key link in the chain goes from credit to spending
(Bayoumi and MelandeR008). In a bank dominated financial system, the supply
of credit and rate of interest aredaly dependent on monetary policghe
monetary authority can influence the bank lending through the alteration of the
monetary policy instruments. In this papie interest rate fefct is analysed to

2. For a detailed discussion see, Miskin (1995) aaglor (1995).
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assess the macro-financial linkages of the financial system to real economic
activities. Generallya lower money supply reduces the flow of funds to the
banks and other financial institutions, causing higher interest rate and less lending
by the banksAccordingly, this paper examines whether or not the interest rate

is an important determinant of real economic activities, such as gross domestic
product. The empirical model assessing the monetary policy is based on the
original dynamic IS curve by Rudenbush and Johanson (1999) as well as by
Johanson and Juselius (1994), and specifies the marginal (contractionary) influence
of the real interest rate on the output geptest the déctiveness of the interest

rate channel of monetary transmission mechanism, the result of the study on the
interest rate pass-through from policy rate to market rates is utilised (see Figure
15). This paper follows the model based on Goswami, et al. (2009) as follows:

ve=aw)+ 2 By Biw )i, — 7 )+, (1)
The signs of the coefficients (w)>0, and, (w)<O0 are expectéd

To assess whether the intercept and elasticity of thdidenf of real interest

rate variable are affected, the above model is further extended to include
alternative financing variable and other control variables, such as credit growth
and openness indicator and interaction variables, so that

a(w) =a, +aFEB +3aCVandf (w) =B, + B, EB +ZB3’nCV 2)
Where,

Yy, = Output gap defined by the logarithm difference between actual real output
and potential output, denoted by LGAP in the representation equation.

i,= Bank rate determined by the NRB, taken as a proxy for policy interest rate
which is used to signal the ex-ante monetary policy stance.

d,= Inflation rate determined by CPI period average.

I, — 7,_,= Real interest rate, denoted by REALINT in the representation
equation below

3. TheTaylor Rule indicates a positive relationship between real interest rate and output gap
(Goswami et al. 2009). On the other hand, Goswami et al. reveal the alteration of a
traditionally negative relationship between output gap and real interest rates. However,
they control the model using the relative share of securitised mortgages. Rudenbush and
Svensson (1999) have also found the same sort of relationship as that of Goswami.
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EB =Alternative financing dummy denoted by DUMNEPSE in the representation
equation belowSince the alternative source of financing such as securitisation
or bond/equity of private non-financial institutions are virtually non-existent, the
establishment of the Nepal Stock Exchange Ltd. is used as a dummy variable
to represent EB. C\t Control variablesTwo control variables are used, i.e.
private sector credit growth and trade openness indicBBNKCRED and
OPEN is denoted private sector credit growth and openness indicator in the
representation equation belowor BANKCRED, if k is the credit growth, then

k :1n(Kz/GDPt

t

X, /GDPH] as the logarithmic difference of private sector credit to

GDPover two subsequent perioddso OPEN is the growth of openness, which
is logarithm difference of total trade to GDP ratio.

4.3 Data Definition and Graphical Impression

The annual data series from 1975 to 2009 are used for this Stuehe
exist 38 observations in the sample. The bank rate is taken as the policy rate
of the NRB. This is the rate charged by the NRB to banks and financial institutions
when they avail the central basKund as lender of last resort (LOLR). Likewise,
the annual inflation data, represented by the consumer price index (CPl), is taken.
The real GDP data was generated using 2001 base-year price. The data in level
form has been changed to logarithm except for the interest rate. The potential
output is calculated by smoothing the real GIdhg a Hodrik Prescott filter
The data sources are Central Bureau of Statistics (CBS) and Nepal Rastra Bank
(NRB).

Figure 10 Figure 11
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Among the various methodologies to estimate the potential output, a Hodrick-
Prescott filter (HP) is used because of its simplicity and the estimates are shown
above in Figures 10 and 1Figure 10 displays the real GIaRd potential output
and Figure 1 shows the output gap, which indicates the fluctuations. Figures 12
and 13 below show the nominal interest rate, inflation and real interest rate.

Figure 12 Figure 13
Inflation and Nominal Interest Rate Real Interest Rate
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Source: Nepal Rastra Bank

4.4 Empirical Result
4.4.1 Unit Root Test

The first part of this section analyses the test of stationarity of the variables
used for this studywhereas the second part presents the empirical results of the
study The most commonly useglugmented Dicky-Fuller (ADF) univariate test
is carried out to test the null hypothesis of a unit root against the alternative that
the process is stationaryhe results are shown in the Figure 14 below

Figure 14
Testing for Unit Root of the Variables: H is Unit Root
Variables Mackinnon Critical Value =~ ADF Comments
Statistics
1% 5%
LGAP -3.6394 -2.9511 -5.1694 Reject Hy
REALINT -3.6394 -2.9511 -4.2006 Reject Hy
BANKCRED -3.6463 -2.9540 -6.2181 Reject Hy
OPEN -3.6537 -2.9571 -5.0834 Reject Hy
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From the above results, we can reject the null hypothesis of non-stationary
of all variables of interest except the openness indic&tnce the series OPEN
is detected to have unit root, a time trend is introduced to the regression equation.
The representation equations for model (1) and (2) above are as follows:

LGAP = C(1) + C(2)*LGAP(-f) + C(3)*REALINT(-1) ®3)

LGAP = C(1) + C(2)*LGAP(-t) + C(3)*REALINT(-1) +C(4)*DUMNEPSE +
C(5)*BANKCRED + C(6)*OPEN + C(7)*REAINT(-1)*DUMNEPSE +
C(8)*REALINT(-1)*BANKCRED + C(9)*REALINT(-1)*OPEN +

C(10)*REALINT(-1) *DUMNEPSE*BANKCRED*OPEN )

Figure 15
Interest Rate Pass-through in Nepal

Maskay and Pandit (2009) examine the interest rate pass-through in Nepal. Their exercise covers the
phase of interest rate liberalisation commencing from the first quarter of 1989/90 to the fourth quarter of
2008/09 with the examination of the sub-period from the promulgation of the NRB Act 2002, the period
starting from the third quarter of 2001/02 to the final quarter of 2008/09. The study has tested whether
the central bank policy rate has any impact on market interest rate, namely, the saving rate, one-year
fixed deposit rate, and lending rate.

Using the equation,i” = &+ ff ®i”, the long-run relationship between the bank rate and the market

interest rate is examined. They find that there is a significant long-run elasticity coefficient of policy rate
to the different market interest rate in the full sample. However, for the sub-sample, the coefficient of
the lending and saving rates shows a paradoxical picture. Maskay and Pandit further employ an error —
correction model (ECM) of interest rate pass-through, initially specified by Tieman (2004):
Al =y, + 1A 4y i - Beil —a)+,

A test for ECM was run and the ECM relationship is found only for the lending rate. The ECM term is
significant at the 1% level of confidence, but is small, i.e. the speed of adjustment is quite slow. For the
sub-sample, the coefficient for the ECM relationship is not statistically significant from zero. Despite
the measure of statistical significance, the magnitude suggests a slow speed of adjustment. To put this in
perspective, the finding contrasts with other countries by a number of times — e.g. with regard to the
Romanian case as presented by Tieman (2004), the ECM value differs from Nepal by a magnitude of 15
times! Thus, the exercise suggests that there does appear a small short-term corrective relationship for
the lending rate only during the full-sample period, while no such relationship occurs for the sub-period.
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Figure 16: Regression Results

Variables Model I | Model II
LGAP
NEPSE dummy | EQ 2 with BANKCRED | EQ 3 with interaction
included as EB & OPEN included as | variables included
additional CV
EQ1 EQ2 EQ3 EQ 4
Constant -0.0005 -0.0002 -0.0056 -0.0101
(0.15) (-0.44) (-1.11) (-2.11)
LGAP(-1) 0.1366 0.1191 -0.0179 -0.0523
(0.78) (.067) (-0.10) (-0.30)
REALINT(-1) -0.0004 -0.0002 0.0010 0.0026
(-0.60) (-0.33) (1.34) (2.85)
DUMNEPSE - 0.0046 0.0124 0.0087
(0.78) (1.96) (1.34)
BANKCRED - - -0.0814 0.0134
(-2.06) (0.23)
OPEN - - 0.0174 0.0591
(0.486) (1.14)
REALINT(-1)* R R R -0.0010
DUMNEPSE (-0.56)
REALINT(-1)* - - - -0.0091
BANKCRED (-1.09)
REALINT(-1)* R R R -0.0165
OPEN (-1.59)
REALINT(-1)* R R R 0.1323
DUMNEPSE* (1.23)
BANKCRED*OPEN
R2 0.03 0.05 0.20 0.49
Adj R2 -0.03 -0.05 0.16 0.26
D-W 2.05 2.03 1.7 2.1

Analysing the above result, the output gap was found to have a very weak
or insignificant relationship with the real interest rate in Model |. Howewer
line with the expectation, the sign of the coefficient is found to be negative in
Equations 1 and 2. The elasticity of the real interest rate turned positive after
the inclusion of the control variables and the interaction variables. The coefficient
of the real interest rate is significant at 5% level with a positive sign, which is
not consistent with the theory and with our expectation. Therefore, the output
gap shows a very low level of sensitivity with regard to the real interest rate.
According to the above empirical stydite monetary policy in Nepal has yet
to exert a favorable impact on real output through the real interest rate. The
introduction of the control variables along with the interaction variables helped
increase the elasticity of the real interest rate, albeit adver$adygoodness of

fit, R* of the estimated equation is also very low in all the equations.
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It was established from the study finding that the bank rate or the policy

rate is not effective in influencing the real economic activities. This implies that
there is a weakened relationship in the traditional macroeconomic and financial
linkage. There are various possible reasons explaining for the weak relationship
between the real interest rate and the output gap.

1.

The bank rate facility has rarely been utilised. The monetary policy for 2004/
05 also concurred about ifeftiveness of the bank rate facilityoreover

the Standing Liquidity Facility (SLF) has been introduced since 2004/05.
This also indicates that the bank rate may not be a good indicator of monetary
policy stance in influencing the market interest rate offered by banks and
financial institutions.

The broad money to GDP ratio, as an indicator of financial deepening of the
economyis still low, which stands at 64.6% in 200khis indicates that the
process of monetisation in the economy has been gradually improving. The
financial system apparently is faced with some constraint in influencing output.
People from a large part of the country live outside the reach of financial
services. This has led to an increase in transactions in the informal sector
lending. Therefore, the availability of credit matters more than the cost of
lending for Nepal (Khatiwada, 2005).

In the sample period, the country saw deterioration in the domestic security
situation due to political conflicThis seriously décted the countrg’economic
activities and financial services also tended to concentrate more in the market
centers. These factors will definitely limit the effectiveness of monetary

policy.

In the empirical study by Maskay and Pandit (2009), the interest rate pass-
through shows that the market interest rates are less sensitive to the policy
rate. This means that the interest rate channel of monetary policy is less
effective in influencing the real economic activities.

The study of Maskay and Pandit (2009) further provides various possible
reasons for the weakened relationship between the bank rate and the market
interest rate:

a. The elevated level of remittance inflows causes influx of liquidity in the
banking system. Because of thisggrinflow, the ratio of remittances to
GDP increased from 1.7% in 1990 to 21.8% in 2009. In consequence the
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policy measures to raise the bank rate seemed insufficient to affect the
commercial banks’ cost of fund.

b. As mentioned above, greater liquidity in the form of remittance flows
into the domestic market may have circumvented the influence of the
domestic policy ratdlso, the SLF introduced in 2004/05, provides liquidity
up to 90% of collateral, for a maximum of 5 days. Furthermore, the
interest rate for using liquidity under the SLF is not linked to the policy
rate. Thus, the Lender of Last Resort (LOLR) facility whose cost of
funds is represented by the policy rate, has not been effective.

c. The bank rate signals the ex-ante monetary policy stance. The transactions
in the open market operations may not have been carried out in line with
the ex-ante policy stance. This means that there is a deviation between
ex-ante and ex-post monetary policy stance.

6. Inflation in Nepal is dominated by the Indian consumer price inflation. In
such a situation, the monetary policy in Nepal will have little role to control
the domestic inflation as well as the real economic activities.

5. The Impact of Recent Financial Crisis on Nepalese Economy

The Nepalese economy is small and relatively open in recent times. Its
capital account is not opened, whereas its current account has been fully opened.
The current account, as measured by the sum of current receipts and current
payments amounted to about 78.3% of GDP in 2009, up from 35.5% in 1990.
Because of this gradual increase in openness, Nepal certainly needs to be vigilant
in order to minimise the adverse impact of international developiéhtregard
to capital account liberalisation, a very cautious approach has been adopted.
While foreign direct investment inflows are encouraged, debt flows in the forms
of external borrowing, and portfolio investment in government securities, corporate
bonds, and in the stock market are subject to restriction. The non-financial
corporate sector is not allowed to invest abroad or to acquire companies. Resident
individuals are permitted outflows subject to reasonable limits. The Nepalese
financial sector is still not well connected to the world financial markets.

With regard to the financial system, the NRB has issued directions and
guidelines to implement the BASEL Il framework in the commercial banking
sector from July 2008. The minimum capital-to-risk weighted assets ratio would
be 10%, but a higher level of capital is prescribed. The NRB has also issued
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prudential measures in respect of exposure to particular sectors, e.g. real estate
and margin-lending against equities. Banks were advised to put in place a proper
risk management system to contain the risk involved. In view of the rapid increase
in loans to the real estate segctbe monetary policy of 2008/09 raised concerned
about asset quality and potential systemic risks posed by such exposure.

The macro-effects of the recent global financial crisis have been muted due
to relatively low degree of financial integration and overall strength of domestic
demand. Thus, the Nepalese economy remained relatively resilient despite the
fact most of the economies around the globe are faced with the most severe
economic crisis sinc&/orld War II. As Nepal is a small, open economy that is
gradually opening up its external sectmme may expect the impact of the global
contraction through the Balance of Payment (BOP) chadnebntraction in
global demand squeezes employment opportunities, affects changes in global
interest rates, exchange rates, and prices, and can bright about an adverse impact
on the economy

5.1 External Sector

The impact on the BOP primarily occurs through remittances, exchange
rate, tourism, exports, and falling interest income due to fall in interest rate in
the advanced countrie&.comparison of the selected external sector indicators
for 2007, 2008 and 2009 shows that the period-end exchange rate of the Nepali
rupee vis-a-vis the US dollar depreciated by 5.6% in 2008, and depreciated by
a further 13.9% in 2009. Consequentlye current account balance recorded a
surplus of US$364.2 million 2008 from a deficit of US$12.8 million a year ago.
Notwithstanding the depreciation of 14% between 2008 and 2009, the magnitude
of the current account surplus increased substantially to US$539 million in 2009.
It was mainly a reflection of a steady increase in remittances from US$1,420.7
million in 2007 to US$2,194.5 million in 2008, and further to US$2,727.7 million
in 2009. Following the crisis characterised by a liquidity crunch and a sharp
contraction in consumer demand in the advanced countries, one would expect
a fall in exports, tourism receipts, and remittances. Fortupaslyigure 17
shows, all these receipts continued to move upwards even in dollar value in
2009.
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Figure 17
Selected External Sector Indicators (US$ million)

2008 2009 %

Indicators 2007 2008 2009 % A A

Exports 842.5 911.6 874.7 8.2 -4.0
Current a/c balance -12.8 364.2 539.0 - 48.0
Travel: Credit 143.6 286.9 363.7 99.8 26.8
Income: Credit 205.7 206.8 214.7 0.5 3.8
Remittances 1420.7 2194.5 2727.7 54.5 24.3
Change in NFA 83.8 456.4 490.8 444.6 7.5
Gross Forex Reserve 2546.3 3104.0 3587.3 21.9 15.6
Prd. End Exchange Rate 65.1 68.8 78.4 5.6 14.0

Source: Nepal Rastra Bank

The gross foreign exchange reserves of the Nepalese banking system in
dollar value increased by 21.9% to US$3.1 billion in 2008, and further went up
by 15.6% to US$3.6 billion in 2009. The exchange rate depreciated in line with
the depreciation of the Indian rupee following withdrawal by foreign institutional
investors (FlIs) from the Indian capital market in the immediate aftermath of the
crisis. On the one hand, the FlIs were withdrawing from investments in the
Indian stock market and, on the othiie private sector commercial borrowing
significantly declined, thus resulting in the depreciation of the Indian currency
Given the pegging of the Nepalese rupee against the Indian cutfenblepalese
currency also depreciated.

5.2 Inflation

The impact on inflation will emanate from the exchange rate and from changes
in the price of international commodifhe crisis may have both positive and
negative impact on inflation. Due to the crisis, the price of oil dropped from a
peak of US$145 per barrel to around US$4he fall in oil price was also
accompanied by a global fall in food prices and in the prices of construction
materials. On the other side, the depreciation of the Nepalese currency put upward
pressure on inflation through imports. Most of the countries of the world
experienced a significantly low level of inflation. Howeube average headline
inflation stood at 13.2% in 2009, as compared to that of 7.7% in 2008 on account
of domestic supply-side constraint as well as expansion in the credit and monetary
aggregates.

4. Currently the price of engly is around $75 (wwwloombeg.com, December 1, 2009).
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5.3 Impact on Employment

The impact on employment, particularly employment of Nepalese workers
working abroad, will emanate from demand contraction in those countries as
spillover effects of contraction in the advanced countries. The number of Nepalese
workers going oversea for foreign employment has been substantially increasing
over the past few yearé\s a result, remittance inflows reached as high as
21.8% of the GDP in 2009 from 3.0% in 1999. Due to recent world economic
crisis, employment opportunities around the globe shrank significh#ysharp
fall in employment had a negative impact on the number of Nepalese workers
going abroad. The number of workers that obtained final approval from the
Department of Foreign Employment, Government of Nepal, declined by 12% in
2009, as compared to that of 2008. Despite the decline in the number of workers
going abroad, workers’ remittance inflows increased by 47% to Rs.210 billion
and by 24.3% in US dollar terms in 2009. This was due to the savings of the
returnees.

6. Conclusion and Recommendations

This empirical study hints at the necessity of making monetary policy more
effective in influencing the real economic activities in Nepal. The weak or the
adverse relationship found in this study is an indication of the ineffectiveness of
the interest rate policy of the central bank. Introduction of a viable and effective
policy interest rate for Nepal is recommended. The effectiveness of the financial
system also depends on the development of alternative financing sources for the
private sectorCorporate bonds and debentures are the main instruments among
the alternative sources of direct financing. The NRB should also endeavor to
strengthen its capacity for effective monetary management by influencing the
volume and cost of money in the econolWen monetary management becomes
less efective, the central bank loses its credibiliiie interest rate policy should
be recast in a changing context. For this, it is necessary that the NRB should
consider setting a t@et range, such an interest rate corridor

The Nepalese financial sector has grown significantly in recent years. This
will certainly pose a systemic risk to the system and financial sector stability
This also adds more challenges for making monetary policy effective. On the
other side, the real economic actiyiég reflected by the GDRas not improved
in line with the pace of development in the financial sedtor sustainable
development of the financial system, a prudent and effective regulatory and
supervisory framework should be in plagihough the Nepalese financial system
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has not been fully integrated with the world financial system, the wave of
globalisation will gradually connect it to the international market. Therefore, the
NRB should be ever so vigilant to initiate counter-cyclical policies in a timely
manner and develop an effective monetary policy framework to mitigate the
potential risks associated with the global financial distress, as the Nepalese
financial system progressively develops and gets integrated into the world economy
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CHAPTER 7
MACRO-FINANCIAL LINKS AND MONETARY
POLICY MANAGEMENT IN THE PHILIPPINES

By

Veronica B. Bayangos

1. The Philippine Economy in Brief

The Philippines has a significant range of economic assets to draw upon
for its development—an English-proficient and relatively educated populace, global
demand for its labor force particularly its massive number of Filipino overseas
workers, abundant natural resources and a private sector with relatively strong
dynamic sectors, namelthe electronics, ¢éghore information technology and
tourism sub-sectors (@vld Bank 2008).

Over the last twenty eight years, the Philippine economy showed buoyancy
in marked deteriorating conditions, howeviemg-term growth was relatively
modest considering the pace of economic performance of its SoutAdtzast
neighbours? The significant divergence occurred during the 1980s when other
South Eas®sian countriesreal GDPgrowth averaged about 6.4% annually
compared to 1 % growth in the Philippines. The differences had narrowed by
the 1990s, when most of the South Eeasan countries stéred from the currency
crisis in 1997. There was some improvement from 2001 to 2008, but the
Philippines continued to fall further behind in average growth.

Unlike its neighbours, the Philippines have not experienced a sustained period
of rapid growth, say of more than 7%, since the 1970s. There are competing
explanations to the sources of growth in the Philippines during the last twenty
eight years. Three major views appear to be significant. The IMF (2006a) and
Balisacan and Hill (2003) shared the view that the rather bumpy trend of economic
growth is attributed to the countsylaige vulnerability to external shocks, such

1. Dr. Veronica Batallones Bayangos is Bankii€dr V from the Center for Monetary and
Financial Policy (CMFP) of the Bangko Sentral ng Pilipinas (BSP). This country paper
is part of the SEACEN Research Project on Macro-Financial Links and Monetary Policy
Management. The usual disclaimer applies.

2. South EasAsian countries include Indonesia, Korea, Malaysia, the Philippines, Singapore
and Thailand.
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as terms of trade shock in the 1970s, global interest hikes in the early 1980s that
led to the debt crisis in 1983, power crisis in 1992 to 1993, currency crisis in
1997 and the global financial turmoil that started in 2007 in the United States.
An interesting point to note in Cororaton (2002) paper is the impact of economic
instability on total factor productivity (TFP) growth. In the growth literature, the
impact of inflation on growth is contested. Howewkere is a common thread
among the studies on growth. Sufficiently high inflation rates can slow down
economic growth in the long tern.

In the case of the Philippines, the highest rate of inflation rate was recorded
at 47.1% in 1984 and was halved to 23.2% in 1985. Real GDP declined by
9.1% and 7.0 % in 1984 and 1985, respectjadyeconomic and political shocks
set in. These developments show that Philippine inflation is not only higher but
at some periods has undermined economic growth.

In general, average inflation exhibited a downtrend from 1981 to 2008. The
highest rate of inflation rate was recorded at 47.1% in 1984 but subsequently
dropped to 0.4 % in 1986A persistent pick up started in 1987 until it reached
18.5% in 1991. There was a steady decline until it rose to less than 10.0% in
1996. Since the currency crisis in 1997, inflation steadily declined (except in
2001 following the rise in oil prices at the end of 2000) to 9.7% in 1998 to 4.4%
in 2000. Since the adoption of IT in 2001, it is clear that inflation has been
benign until its significant pick up to 7.6% in 2005 and further to 9.3% in 2008.

And still another viewthe rather modest and uneven real Gpdvth trend
can be explained by looking at the standard growth accounting (IMF 2006a). It
reveals that the rather low growth in the Philippines is largely attributable to
sluggish capital formation and low total factor productivity particulay physical
capital (investment) grew at a slower pace than other developing countries in the
1980s and 1990s, while TFP growth was negative or zero. There are some
improvements though in the early 2000, largely reflecting the rise in productivity
of the services sectorln particulay the relatively stagnant level of capital is
argued to be reflective of, among others, the low level of savings that would be
required to finance the required level of investment.

Central to these observations in economic growth are two major policy
strategies which have become salient during the last twenty eight years —
enhancing revenue and fiscal balance and restructuring and liberalisation of the

3. See Mishkin and Posen (1997) and Sarel (1995).
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economy The relatively low ratio of tax revenue to GO most years has
meant that the government has never invested adequately in physical and social
infrastructure, generating serious bottlenecks in mobilising the Philippines’
considerable resource#\s of end-December 2008, the National Government
budget deficit reacheB®68.1 billion, or 0.9% of nominal GDP

Another critical development though is the capital and financial account
liberalisation adopted with the broad view to remove the structural constraints
that had distorted the development of the econfoifiye liberalisation of foreign
direct investment, along with financial and foreign exchange markets became
major parts of the structural adjustment adopted in 1981. Figure 1 compares
trade openness and financial deepening from 1999 to*220@&8de openness is
measured as the sum of exports and imports of goods and services relative to
nominal GDP while financial deepening is measured as private sector credit
relative to nominal GDPAcross this period, it could be seen that trade openness
outweighs financial deepening as the line is tilted towards trade openness.

Figure 1

Financial deepening and trade openness (1999-2008, % to Nominal GDP}

40.0

Financial deepening (%)

30.0 4

Trade openness

(%)
.

*

Source of basic data: Department of Economic Statistics, BSP.
20,0

T0.0 750 0.0 85.0 90.0 93.0 100.0 105.0 110.0 115.0 120.0

4. On 24August 1992, the CBRsued Circular No. 1353 liberalizing foreign exchange regulations
throughout the country

5. The relatively shorter time series (1999 to 2008) is used to avoid inconsist&hey
Philippine balance of payments has adopted the new IMF format of balance of payments
statistics (BPM5).
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Indeed the conduct of monetary policy over these years has become difficult.
Against this background, the monetary authorities switched to inflation targeting
(IT) as framework of monetary policy in early 2002.

2. Monetary Framework and Management

The primary objective of the Bangko Sentral ng Pilipinas’ (BSP) monetary
policy is to promote price stability conducive to a balanced and sustainable growth
of the economyThe BSP$ framework for conducting monetary policy is based
on the interplay of a set of policy variables, as follows: the ultimate policy
objective, the instruments of monetary policy and the operating and intermediate
targets. The BSP is also tasked to promote and maintain monetary stability and
the convertibility of the Philippine peso. In this connection, the BSP formulates
and implements monetary policies to support the objective of price stability

For most of the 1980s and early 1990s, the BSP had adopted monetary
targeting.Using this framework, the BSP takes into account output growth and
inflation targets, as set by economic planning authorities, and then using given
velocities, sets about achieving the monetary targets appropriate to the income
and price objectivesTo attain price stabilitythe actual movements of monetary
aggregates (domestic liquidity or M3, base money and reserve money) must be
maintained within programme targets.

However detailed regression results show that this relationship has broken
down. Vital (2003) surveyed demand for money studies in the Philipplifnes.
broad conclusion is that a simple version of money demand equation would not
yield long-run equilibrium condition. This is due to the impact of financial
liberalisation and globalisation which have seen the growth of financial innovations.

Beginning the second half of 1995, it was felt that the effectiveness of
monetary policy could be enhanced by complementing monetary aggregate
targeting with some form of IT In this modified approach, the monetary
authorities place greater emphasis on the price objective and less weight on the
intermediate monetary target. The approach essentially allows base money targets
to be adjusted upwards by the amount that international reserves exceed expected
levels, as long as inflation stays within ageted range. Broadlyhis appears
to be a prudent response to the new challenges posed by globalisation by reducing
the risk of reaching policy decisions based on projections using a weakened
relationship between money and inflation.
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In turn, the resurgence of capital inflows in the 1990s have gradually changed
the landscape of the conduct of transactions in the domestic ecdmmoayened
the options for sourcing liquiditynd introduced new dimensions to the conduct
of monetary policy

In 2002, the BSP switched to IT framework. Given the long and variable
lags of monetary policy and inflation, IT essentially works by conveying
expectations to the markets about the future course of monetary. ptlicsy
expected that markets will attempt to assess the future direction of policy from
policy statements and speeches of policy committee memfBershe extent
that policymakers expect to ease or tighten in the future, conveying an expectation
that policy rates will move in a given direction typically will immediately change
long-term rates and asset prices in ways that support the objectives of that policy
This indicates that long-term interest rates may move sooner than would
otherwise be the case, in effect reducing the lags in the effect of monetary
policy on aggregate demand.

The IT regime can be represented by a simple reaction function whose
behaviour is affected by central bank preferences — the inflation target, the
inflation forecast, the policy instrument and the approximate knowledge of the
period it takes for the policy instrument to have its maximum effect on inflation.

The IT approach starts with the BSP announcing to the public an explicit
guantitative target conducive to sustained economic growth. The BSP then
generates inflation forecasts based on its inflation models that capture the various
transmission mechanisms of monetary polidyese forecasts are then compared
with the inflation target. The BSP uses CPI inflation (published by the National
Statistics Office) as its policy target, expressed in a range for a given year and
is set by NG in coordination with the BSPhe repurchase agreement (RP) and
reverse repurchase agreement (RRP) are used as B&Ppolicy variables
to signal shifts in the monetary policy staficEhe conduct of IT is left to the
Advisory Committee (AC) of the BSP

The Philippine experience with IT that is from 2000 to present has highlighted
the importance of BSB’operational policy rate (overnight RRP) in bringing
headline inflation closer to inflation &t Howevey there were periods in which

6. There are, however, exemptions (or escape clauses) when targets are breached. These
exemptions include those originating from volatility in the prices of agricultural products,
natural calamities or events that affect a major part of the economy and significant government
policy changes that directly affect prices such as changes in the tax structure, incentives
and subsidies (BSP 2004).
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breaches from low-end and high-end inflation targets were seen (2001, 2004-
2006 and 2008). Factors affecting these breaches have stemmed from a
confluence of global and supply-side factors beyond the control of thesB&P

as the big surge in the international prices of oil and food commodities in 2008,
resulting in higher domestic rice and pump prices of fuel. Supply shocks, which
continued over a longer period, contributed to second-round effects, affecting
wage and price-setting behaviour of businesses and houséholds.

While open market operations (OMOSs) have continued to be vital as BSP’
main instrument of monetary polioyeserve requirement and rediscounting have
been redesigned after 1997 to enhance their roles as liquidity management rather
than credit allocationThis strategy indicates rather clearly that BSf'sponse
to market conditions have even heightened with the floating exchange rate regime.
On a more substantive point, it could be argued that many of the instruments
used by the BSP are meant to control liquidity and interest rates.

To a lage extent, the BSRelied on its traditional instruments, RPs, RRPs,
BSP holdings of government securities and the newly created Special Deposit
Account (SDAsY There were episodes of significant tightening in response to
inflationary pressures and narrowing interest rate differentials, owing to volatility
in the foreign exchange market and rising world oil prices. The SDAs provided
an alternative or the placement of banks’ excess funds after the currency crisis,
in view of the Bureau offreasurys partial rejection of the high bid rates on
Treasury bills?

Nevertheless, research at the BSP indicates that inflation expectations have
become a potent channel of monetary transmission under IT and that the BSP
policy rate and inflation target announced by the BSP are important factors in
shaping inflation expectations (Bayangos et. al. 2009b). This holds even as inflation
expectations in the Philippines remain largely linked with macroeconomic
fluctuations and private agents appear to have backward-looking expectations.

7. It is important to note that with the onset of the global financial turmoil in 2007,sBSP’
reaction included measures to address the health of the financial sy$terBSPS reaction
revolves around regulatory forbearance and continuing banking reforms.

8. In 2008, the BSP opened a US dollar repurchase agreement (repo) facility to support the
orderly functioning of the financial system as the main conduit for the implementation of
monetary policyThe US dollar repo facility is expected to augment dollar liquidity in the
market that would help address any temporary market tightness. In turn, this will help
ensure the ready availability of credit for imports and other qualified funding requirements.
However, the demand for using this facility remains modest as of December 2009.

9. Unlike the RRPs and RPs, this instrument is non-collateralized. It is priced at a premium
over the RRPs.
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During the latter part of 2008, the BSP had been quick in bolstering confidence
in financial markets with its timely communication with market participants with
information on the exposure of the banking system to troubled financial assets
and the ability of the banking system to withstand the fallout from the US financial
institutions.

In addition, the BSB’Monetary Board approved guidelines allowing financial
institutions to reclassify financial assets from categories measured at fair value
to those measured at amortised cost. Financial institutions may now reclassify
their investments in debt and equity securities from their Heldfading or
Available for Sale categories to the Held to Maturity or the Unquoted Debt
Securities Classified as Loans until the end of the. ydaraddition, the BSP
also allowed banks not to deduct unrealised mark-to-market losses in computing
for the 100% asset coverhis reduced the need for banks to source dollars
from the foreign exchange market.

3. The Philippine Financial System

The Philippine financial system (defined to include commercial banks, thrift
banks, specialized government banks, rural banks and non-banks financial
intermediaries) continues to be dominated by the banking sector

The number of banking institutions declined to 818 as of end-December
2008 from 847 as of end-December 2007, reflecting continued mergers and
consolidation as well as the closure of weak banks. The total number of banking
institutions consisted of 38 universal/commercial banks (U/KBs), 77 thrift banks
(TBs) and 703 rural banks (RBs). The operating network of the banking system,
consisting of head offices and branches, increased to 7,848 as of end-December
2008 from 7,744 in the previous year due to the rise in the number of branches/
agencies of U/KBs, TBs and RBs.

Meanwhile, total resources of the banking system ro&8.®trillion as of
end-December 2008, from its year-ago leveP@® trillion in 2007. The increase
in the systens resources was due daty to the expansion in bankdéposits
with the BSP and other banks and loans and discounts. Universal/commercial
banks continued to account for almost 90% of the total resources of the banking
system.

However there appears to have been some financial disintermediation over
the years, as financial depth has steadily declined. Measured by the ratio of
broad money (M2) to nominal gross national product (GNP), financial depth
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represents the degree to which the economy is monetérisedordingly, the
larger the ratio, the greater the capacity central bank has to implement monetary
policy effectively.

In 1996, the Philippine financial depth was 51.8%, compared with 101.1%
in Malaysia and 81.5% in Thailand. This declined to 45.9% in 1999, to 40.0%
in 2000 and further to 30.6% in 2088This steady decline in financial depth
is also reflective of constraints in the banking secBased on surveys conducted
by the BSP over the past three months of 2009, lending standards among banks
have indeed tightened following the global financial turmoil that started in 2008.
The latest senior loan officer survey for March 2009 showed that majority of
respondents (six out of nine banks) indicating moderately tighter lending standards
in terms of collateralization requirements and credit screening. Respondents
also cited the uncertainty in the economic outlook as the main reason for their
cautious lending stance.

Meanwhile, after the 1997 crisis, banks increased their loan-loss provisions
as non-performing loans (NPLs) continued to build up. Provisioning has loosened
up as banks’ asset quality improved in recent years although total provisions as
a percentage of loans remain higher than pre-1997 levels.

On the demand side, credit demand from the corporate sector remained
subdued, as many businesses were still restructuring their existing debt with
financial institutions. In fact, results of the latest Business Expectations Survey
(BES) of the BSP showed that businessmen are generally pessimistic about their
prospects for the first quarter of 2009 due to the negative impact of the global
financial turmoil on the Philippiné8. Meanwhile, the steady stream of risk-free
government securities gave banks some respite to offset the decline in corporate
lending and helped the government maintain a low interest rate regime despite
its ballooning budget deficit.

10. In particular, Bayangos et al (2009b) shows that, indeed, inflation expectations are a
potent channel of monetary transmission. They have also found that past inflation
expectations, inflation tget announced by the BS&ctual inflation, actions of the BSP
the stance of fiscal policyas well as wages have been instrumental in shaping inflation
expectationsA crucial finding though in the paper is the significance of past inflation
expectations in determining expectations, indicating that private sector agents are backward-
looking when forming inflation expectations.

11. The measure is akin to Williamson and Mahar (1998).

12. The 2008 figure uses the DCS concept.

13. The quarterly BES indicated that overall confidence index of business enterprises dropped
to a negative 23.9%, the lowest since the first quarter of 2002.
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Major source of domestic financing are bamsout 98% of domestic credit,
including the purchase and sale of government securities, is channelled through
the banking system. The largest lenders are the U/KBs. Smaller lenders include
the regular commercial banks (KB$Bs and RBs. Howevggrowth in banking
credit has been sluggish after the currency crisis as the general economic downturn
reduced the demand for loans, low profitabjléyd a steady increase in the level
of NPLs. From a high of 51% growth in December 1996, outstanding credits
to the private sector contracted by 1.2% in December 1999 and by 0.3% in
December 2005, before it crept up to 16.8% in December 2008. In terms of
its relative share to nominal GD@tivate sector credit has decelerated since the
Asian financial crisis in 1998, before it recovered to 33.5% percent of GDP in
2008.

However bank credit has become an important transmission in explaining
the behaviour of other financial indicators over the years as shown in the Granger
causality tests. In addition, Gonzales 2009 showed that bank credit and
provisioning are pro-cyclical with the Philippine business cycle in the 1990s. In
particular during times of economic boom (early 1990s), domestic credit grew
while at times of economic downturn (late 1990s), domestic credit contracted.

Using a lag of three quarters, results of the Granger causality tests from the
first quarter of 1998 to the second quarter of 2009 showed that bank credit to
the private sector is part of a complex set of economic interactions.

In particular there is a bi-directional causality between the private sector
credit (seasonally-adjusted) and the real GDP (seasonally-adjusted) and between
non-performing loan loss provision ratio and non-performing loan rtib0%
level of significance, the (Granger) causation appears to run from capital-to-
asset ratio to private sector credit (seasonally-adjusted), real money supply
(seasonally-adjusted) to the private sector credit (seasonally-adjusted).

Beyond credit, few formal alternative sources of funding exist. The Philippine
Stock Exchange (PSE) is relatively small (there are only 246 listed companies
and total market capitalisation estimated at 33.3% of GDP at end-December
2008, and thinly traded. Most listed companies only float 10-20% of their shares
at the PSE.

The PSE index (PSEi) closed at end-December 2008 at 1,872.9 points, 48.3%

lower than its close at end-December 2007. Philippine shares mostly fell in the
year to end-October 2008, as relatively high inflation and the economic slowdown
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in the US and other major markets undercut growth in the domestic economy
Global stocks tumbled 4.5% on 16 September 2008 following the collapse of US
investment bank Lehman Brothers, but the Bed'scue of financial giant
American International Group helped the market recover the followind\tieng

with financial markets across the world, Philippine stocks fell mostly in the rest
of SeptemberOctober and November 2008.

Value turnover for the whole of 2008 reaclir€d5.6 billion, down sharply
by 42.9% from the value posted in 2007. Meanwhile, share turnover velocity
defined as the ratio between the turnover of domestic shares and their market
capitalisatiort} provides a measure of market liquiditpn average, stock market
turnover velocity grew by 54.0 % from 2003 to 2007. In 2008, stock market
turnover fell to 24%With the onset of the global financial turmoil, South East
Asian equity markets experienced a tightening in market liquiéitice volatility
reached highs in line with global market trends and turnover decreased sharply
(ADB 2009).

Indeed, the global financial turmoil that started in 2007 illustrates the close
interconnectedness of global and regional financial markets in propagating shocks,
with evidence of spillovers through the equity market channel as seen by
significantly high correlation between global, regional and market price movements.
The extent of market integration can be seen in the average monthly cross-
country turnover velocity from 1999 to 2008 of South Eesan countries and
those of Deutsche Borges, London $ock Exchange (LSE), Osaka Securities
Exchange (OSE), Nework Sock Exchange (NYSE) and the National
Association of Securities Dealgkstomated Quotation (NASDAQ). Interestingly
the analysis shows that average correlations of turnover velocity of South East
Asian countries are significantly higher between the regiordrkets than with
those outside the region, except for Indonesia. In fact, for South Korea,
Philippines and Thailand, the turnover velocity is negatively correlated with those
outside the EasAsian countries’stock markets.

The corporate debt market is virtually non-existent, but the volume of
government debt is substantial, equaling twice the value of PSE market
capitalisation in 2003. Investors in the debt and equities markets are predominantly
corporations with strategic holdings and institutional investors including pension
funds, banks and insurance companies. The surge of capital inflows led to the

14. The value is annualized by multiplying the monthly moving average by 12.
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opening of the derivatives market, but the nature and strategy to regulate them
proved to be a major challenge to the monetary authorities.

To determine the relative importance of financial variables to real output
growth, this paper estimates the significance of real interest rates, indicated by
the diference between the 91-daseasury bill rateTBR9) and inflation [NFL),
real peso-dollar ratd&rRXR), credit to the private sectd?CREDIT), stock market
value STOCHK and bond trading volum&QND), including the government and
corporate bonds, from March 2000 to June 20R#fhble 1 specifies the Philippine
output gap dynamics. Rather than modeling the output gap by a purely stochastic
process, the variables are chosen that can provide extra information on the
evolution of the output gap. In addition, the variables employed in the equation
characterise a set of financial variables that may largely affect the actual output,
not necessarily the potential outpéithough these factors are vital in explaining
the output performance in the short-run, they are viewed to be more effective
on the demand side, and thus, neutral for the behaviour of potential output in the
short run. Therefore, these variables appear in the output gap equation to account
for the deviation of actual output from its potential level.

Using generalised method of moments (GMM) and at 5% level of
significance, the regression resultJable 1 show that changesTBR91-INFL,
RFXRandPCREDITdrive the behaviour of the output gap. By contrast, changes
in STOCKandBOND yielded insignificant coefficients.

Of course, the impact of changesTiBR91-INFL, FXR ad PCREDI®n
output gap is part of a complex set of interactions in the ecanBristing
studies often apply a single-equation regression to test the impact but that may
offer only limited insight in complex adjustment processes. In the next section,
this paper introduces a more complete macroeconomic model that includes the
relevant institutions, markets and agents and the various interactions between
them. Arguably such approach gives a better insight into the macro-financial
linkages in the Philippines.
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Table 1

Dependent VYariable: POTGAR

Method: Generalized Method of Moments

Date: 12722108 Time: 10:40

Sample: 19981 200902

Included ohsemvations: 46

kernel: Bartlett, Bandwidth: Fixed (33, Mo prewhitening

Simultaneous weighting matrix & coefficient iteration

Caormvergence not achieved after: 499 weight matrices, 500 total coef
iterations

Instrument list: TBR91 INFL FXRE PCREDIT POTGAR-1)

Lagoged dependentvariable & regressars added to instrurment list

Coeflicient Std. Error tStatistic Prot.

C -0.195934 0222273 -0.831731 n.3a3z
TBER91-IMFL 0.0a0000 0.o00vza 801772 n.oooo
RFxR 0140000 n.ooo3za 3.780000 n.000a
LOG{FCREDIT) 0180000 0182000 2.780000 n.oonz
LOG{ETOCK) 0112000 0.012400 0.012400 01120
LOG{ROMDY 0.003000 0.031000 1.258000 n.1aaa
AR 0001230 0.001961 0627458 053349
R-squared 0717839  Mean dependentvar 0.003347
Adjusted R-squared 0.825800 5.0 dependentvar 0020716
S.E. of regression 0.013587  Sum squared resid 0.007384
Durbin-YWatson stat 1.934500  J-statistic 0054926
Inverted AR Roots .00

4. Tracing the Macro-financial Linkages in the Philippines
4.1 Macro Model Structure, Diagnostics and Model Solution

This paper traces the Philippine macro-financial linkages by adding and re-
specifying the Bayangos and Jansen (2009) model from March 1999 to June
2009. In particularBayangos and Jansen (2009) did not give much attention to
bank credits as a monetary policy transmission channel. Bank credits were an
exogenous inflow on the money suppBhocks to bank credits would lead to
changes in money supply and this would have a small effect on the 91-day
Treasury bill which would subsequentlyeadt consumption and investmenighe
innovation of this study is that the credit channel has been explicitly introduced
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into the model as an endogenous variable with a number of impacts on the macro
economy Figure 2 provides a simplified overview of Philippine monetary
transmission, including the credit channel.

To a broad extent, this quarterly open economy model is New-Keynesian
ala Ball (1999), where inflation and output are backward looking, thus deliberately
abstaining from any optimizing foundation. Central to this model are important
nominal rigidities in describing the macro econornyaddition, there are lag
effects in the transmission mechanism.

The agents in this macro model include the (a) households, (b) domestic
firms, (c) the government, (d) the rest of the world provides capital, goods and
services demanded by the domestic economy and a market for domestic production
and (e) the central bank. In this model, the central bank has the task of anchoring
the nominal side of the econonfyhe central bank adopts an inflationgieting
framework (IT) and is a flexible inflation targeter and sets a short-term interest
rate to achieve an inflation g@t, and, consequently provides nominal stability
Given these lags and price and wage rigidities, the use of a simple interest rate
rule is required to anchor inflation in the long run.

Figure 2
Bank Credit and the Monetary Policy Transmission Mechanism
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Moreover this model describes an economy in which there is an excess
supply; hence, aggregate output is demand-determined in the short to medium
run’®* How agents react within various markets is crucial. This model characterises
the markets in which: (a) goods markets are monopolistically competitive
(Blanchard and Kiyotaki 1987), leading to profits for firms to charge non-
competitive sticky prices (Calvo 1983), which clear all of domestic production
to satisfy demands (net of imports) for consumption, investment, government
spending and exports; (b) the labor equilibrium is not perfectly competitive;
households and firms negotiate into a non-competitive real wage and are engaging
in sticky nominal contracts (Calvo 1983). Firms make a mark-up when setting
prices, which is responsive to demand and monetary conditions; and (c) asset
markets (domestic and foreign) are imperfect.

Nevertheless, asset markets are imperfect. The nominal exchange rate is
allowed to transitorily deviate from purchasing power parity (PPP) so that
movements occur in the real exchange rate. In addition, the nominal short-term
interest rates play the leading role as the instrument of monetary. policy

The transmission mechanism starts with the BS®mestic interest rate
policy. The overnight reverse repurchase r&RHW is prescribed as the nominal
interest rate which follows a behavioural equation required to anchor inflation in
the long run (Clarida, Gali and Gertler 2000).

The overnighRRPadjusts to inflationary pressure measured by the difference
between the inflation forecast and the inflation target announced by the
Government and the output gap. This is seen as,

rP=a+p(m-m*)+p(q.-q*)+e, (1)

wherer P is theRRP, a connotes the neutral monetary policy sta¥ica’ is the
one-quarter ahead inflation forecast,is the medium-term inflation target
announced by the Governmenis real outputg* is potential real output , and an
error term,e .

The RRP rate is transmitted to the benchmark interestrraterough the
natural arbitrage condition. In this model, the benchmark interest rate is the 91-
day Treasury bill rate.As seen in equation (2),is also afected by other

15. Typically Keynesian approach in describing an economy

16. In some studies, the constant represents the deRR&rate that is expected to prevail
when inflation and output are at their target growth.
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variables, such as the overnight RRPinflation ratert, foreign interest rate’,
real money supplyn and an error terra.

r=a+pBrPpm+yr'—=9m+¢g, (2)

Equation 2 states that the 91-dagasury bill rate is highethe higher the
RRP rate, the higher the inflation rate, the higher the foreign interest rate, and the
lower the level of money supplyn this equation, there is a direct channel from
the BSPS policy rate to the 91-dayreasury bill rate.

Changes in the 91-dayeasury bill rate are then carried over to the changes
in the other market interest rates, such as savings and lending rates through the
natural arbitrage condition. Itis also assumed that the short-run domestic inflation
is relatively sticky indicating that inflation expectations for the short term are
similarly sticky This further implies that by controlling the nominal overnight RRP
rate, the BSP can also affect the short-term real RRP rate or the difference
between the short RRP rate and short-term inflation expectations. Through market
expectations of future real rates, longer real rates (that is, longer than overnight
rates) also are affected. Thus, the lowering of the overnight RRP is expected to
lower short and longer real interest rates, and consequently affect economic
activity.

Changes in the RRP rate affect changes in the nominal peso-dollar rate. This
model embeds the UIP cum risk premium to exchange rate determination, while
fully flexible exchange rate regime is assumed. This assumption underlies the
baseline dynamics of nominal exchange rate for an important reason. Indeed, the
UIP condition relies on arbitrage arguments which are expected to be true although
arbitrage is often subject to limits (Shleifer and Summers 1990; Shleifer and
Vishny 1997Wollmershauser 2003), it is nonetheless one of the basic building
blocks of economic decision making. The UIP is seen as,

d
Ei—diy =1~ +ut, @

where the difference betweethe foreign interest rate and domestic interest
rate r¢ represents the interest rate differentgg".,is the expected nominal
exchange rate and as the risk premium (Leitemo and Soderstrom 20%st
2003 andwWollmershauser 2006)This risk premium is assumed to follow the
stationary process,

Llet+1 = ,Oeuf + Eet+l, 4)
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where 0<p, < 1 In this equationp,could capture the UIP disturbances or
effects of persistent movements in the risk premiuquation (4) then feed
into the BSP reaction function in equation (1).

To determine the link between the real exchange rate and the nominal
exchange rate, it is assumed that deviations from purchasing power parity occur
in the short-run.

Changes in the overnight RRP rate also affect bank credits. Indeed, the
literature on the relationship between bank credits and growth is controversial.
In recent years, much attention in the literature devoted to developed countries
has been given to the role of credit markets, and in particular of banks in the
monetary policy transmission mechanism (Boughrara and Ghazouani, 2009;
Kashyap et al., 1993; Kashyap and Stein, 1994).

There are two recent alternative views on the role of banks in the monetary
transmission mechanisth.One approach consists of the narrow credit channel
or the bank lending channel (Bernanke and Blinder 1988). Under this explanation
monetary policy changes directly affect banks’ balance sheets with a reduction
in bank loans, which in turn affect output. In this case, output changes are
directly caused by changes in bank loans.

The bank lending channel operates as follows: a monetary tightening reduces
bank reserves and bank deposits because of reserve requirements. If the decline
in deposits cannot be offset by other funds (for instance, non-deposit funds that
are not subject to reserve requirements) or by a decline insbaakurities
holdings, the interest rate may increase and the supply of loans may decline.
This may lead to reduced real output. If banks are unable to perfectly substitute
this drop in deposits by an increase in non-insured debt, the cost of raising such
debt may similarly riseAs a result, the supply of loans falls, leading to lower
real output.

Another view is called the broad credit chanredcording to this view
monetary policy affects interest rates and output in a way similar to the money
channel or influences output through defiént channelA monetary tightening

17. It should be recalled that the standard money view of monetary policy postulates that bank
loans have no special role. Monetary shocks affect output through changes in monetary
aggregates, as in the traditiom&LM model. Bank loans are simply determined by demand
and consequently tend to move with investment and output. In this case we can think of
money causing both output and lending.
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reduces firms'collateral or cash flomwhich makes it more risky to lend to
some firms and implies a flight to quality in lending.

Despite the revival of interest in the role of banks in the monetary policy
the precise role played by banks in that process remains controversial. Interest
in the “bank lending channel” has been boosted by the growing literature on
asymmetric information in financial markets, and also by the fact that large
fluctuations in the aggregate economy are often brought about by small shocks
under the hypothesis of the financial accelerator (Bernanke et al. 1996). This
revival of interest has been also intensified by the Esistn currency in 1997
and the global financial turmoil in 2008. The knowledge of the existence of the
lending channel is useful for pursuing relevant policy actions. If bank capital
depletes into recessions the lending channel weakens, and consetyadititynal
prescriptions for a recession might not work.

This study uses the Bayoumi and Melander (2008) model which traces the
impact of changes from bank capital-asset ratio to bank lending standards to
credit supply and finally to aggregate spending. In addition, the model highlights
the financial accelerator and wealth feedback loops. HowigvBayoumi and
Malender (2008), the balance sheets of firms and households are included. In
the absence of a longer and consistent series of the flow of funds for the
Philippines, the model in this study is limited to the consolidated balance sheets
of commercial/universal banks, thrift and rural banks.

The first link is from the capital-asset ratio to lending standards. Capital
requirements on banks are imposed by the, BEBR negative shock on capital
asset ratio constrains the capacity for lending. Thus, banks are induced to tighten
their lending standards in order to reduce the quantity of credit and restore the
capital- asset ratio. Lending standards are usually non-price loan terms, which
reflect credit availabilityA tightening of loan standards causes a decrease in the
guantity of credit. When credit availability falls, there is a direct effect on spending
due to credit constraints, notably through consumption and investment.

The final link is the feedback loop from income through the balance sheets
of banks. The feedback takes place through two different channels. The first
channel works through the effect of an economic slowdown on bank balance
sheetsAs spending and income fall, loan losses gradually increase and the capital
to asset ratio deteriorates furthdhe second feedback channel is due to
deterioration of incomes and balance sheets for banks, which has a further adverse
financial-accelerator &ct on credit availability Taking these feedback
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mechanisms into account, the final effect of a capital-asset ratio shock on
aggregate economic activity is d¢@r than the direct ffct. Eventually bank
credit declines while the capital-asset ratio starts to improve.

Bank credit together with net other itefisdetermine the level of money
supply It should be noted that in the model, money supply is an indicator of
the quantity of money that the economy requires, without the BSP setting any
target for it. From the liability side, the impact of changes in the overnight RRP
and other market interest rates affect deposit liabilities and currency in circulation
in the monetary system.

In sum, changes in interest rates, exchange rates and bank credit to the
private sector lead to changes in the real sector through consumption, investment,
fiscal balances and net trade variables.

All the changes in spending behaviowhen added up across the whole
economy generate changes in aggregate pendifgal domestic expenditure
plus the balance of trade in goods and services reflects the aggregate demand
in the economyand is equal to gross domestic product (GDP).

GDP (demand) feeds into the GDP (production) side which consists of two
sectors: the primary sector (agriculture) and the advanced sector (industry and
services). The output of the agriculture sector is exogenous in the model. This
leaves us with the industry and services sectors which are assumed to have
excess capacity Hence, supply responds to the level of aggregate demand.

Potential output and the resulting gap as measure of future inflationary
pressures have regained importance under the IT framework. Output gap in
this model is estimated based on Dakila (2001) in which it is expressed as the
difference between the log of a one quarter moving average of supply side
(industry and services) GDP (deseasonalised series) and potential utput.

The output gapROTGAB then feeds into the wholesale price index. The
whole price index in this model is affected by (1) the average prices of
merchandise imports in pesos, the excess liquidity as indicated by real money

18. Net other items account is taken as residuedchnically it includes other net domestic
assets and neo other items from the depository corporasongéy

19. Also cited inAngeles andran (2004).
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supply relative to gross domestic product , the average compensation (or wages)
for industry and services sectors and the output gap. This specification makes
the pricing decision based on a flexible mark up.

In this specification, the main link between monetary policy and wholesale
price index, and consequently on inflation is the output gap. Hence, there is an
impact of monetary policy on expenditure. In addition, the real money supply
strengthens the link to price level and consequently between monetary policy
and the production sector

Meanwhile, changes in the wholesale price drives prices of the industry and
services sectors, and finally the final demand prices. Final demand prices are
dependent on the relative weights of industry and services sector prices and are
contained in the implicit GDBeflator This then is the basis of headline inflation.

Because of the forward-looking nature of inflation targeting, the role of
inflation expectations in this transmission mechanism becomes crucial. Indicators
of inflation expectations include the two-year ahead inflation forecast.

The estimation of long-run inflation expectations follows a hybrid structure
that contains both forward-looking and backward-looking expectations. The
structure includes rational component of inflation, indicated by the medium-term
(three to five years) inflation target announced by the Government and
contemporaneous and inertial components indicated by current and past inflation
rate. The rational component is based on DemeraisiViegi’'s (2005) work
on inflation targets as focal points for long run inflation expectations. The idea
is that in the absence of concrete information of inflation expectations, the only
information that agents have is the quantitative inflation target announced by the
Government.

In the empirical estimation, the macro model uses a more detailed
approximation of gross domestic product (GDP). This provides the impact of
RRP 91-day Treasury bill rate, lending rate, peso-dollar rate, and bank lending
channel into the different components of expenditure and sectoral output
separatelyallowing us to identify monetary policy transmission variables more
accurately Inflation expectations provide the bridge between the relatively short
term RRPto rather long-term rates such as the 91-@ieasury bill, savings
and lending rates.
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Hence, the analytical structure discussed so far captures changes in monetary
policy to inflation is seen in the aggregate demand, production-cost and the money
supply variables. Changes in the short and longer real interest rates and bank
lending lead to changes in consumption and investment and thexfidnt
aggregate demand and output in the economy (Mishkin 1996).

4.2 Diagnostics and Model Solution

The updated macro model has 70 equations which are grouped into seven
major blocks: monetary sectqublic sectgrprices and expenditures, including
balance of payments, production and employment. In partihidak credit is
seen to déct money supplymarket interest rates and total expenditure (Figure
2). Of these 70 equations, 32 are simultaneous equations estimated using
generalized method of moments (GMM, 4 equations), two-stage least squares
(13 equations) and ordinary least squares (12 equations). The choice of
instruments for the GMM and two-stage least squares are assumed to be all the
lagged endogenous variables and all current and lagged exogenous variables in
the whole system. These equations are largely overidentified, while the rest are
identified. There are 32 recursive equations largely estimated using ordinary
least squares (OLS) while the remaining 6 are identities.

Unit root and co-integration group tests are conducted to two groups of
equations which are added and re-estimated. Group 1 includes financial indicators
such as capital-to-asset ratio, bank lending standards, bank credit to the private
sector deposit liabilities and the 91-ddyeasury bill rate. On the other hand,
Group 2 includes real sector variables such as personal consumption expenditure,
private construction expenditure and expenditure on durable equipment.

Results show that all the series in levels and first differences are stationary
at the 5% and 10% levels of significance. The results further suggest that the
time series under investigation are integrated of order one, I(1). In terms of
the number of co-integrated relationship(s) in the two groups, the results show
that Group 1 shows more co-integrated relationships than Group 2 at the 5%
and 10% levels of significance.

Each of the 32 simultaneous equations is assessed for basic and higher-
order diagnostic tests. The signs and magnitudes of individual coefficients in
each equation, such astatistics, the adjusted, Durbifatson and- statistics
are all examinedAll calculatedF values are higher than the critical values, at
the 5% to 10% levels of significance, thereby indicating a significant degree of
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reliability of coefficients of determination. Results of higher order test statistics
of residuals are similarly examined. Results of the Jarque-Bera test show that
all of the series are normally distributadlith a lag order of up two and at a

5% to 10% level of significance, Breusch-Godfrey results show that not all
equations exhibit serial correlation.

The model is solved in a system simultaneously usingTegior method?®
Meanwhile, terminal conditions are assumed to hold in a specified time period.
Forward solution is similarly used for equations that contain future (forward)
values of the endogenous variables.

4.3 The Philippine Monetary Policy Transmission M echanism

The estimated macro model captured changes in monetary policy to inflation
through the aggregate demand (output gap), production-cost and the money supply
variables. The analyses in this section will use short-run, and in some instances
long-run multipliers! Table 2 provides the estimated and results of diagnostic
tests of the main macro-financial variables in the model.

Equationl states the BS®reaction function since 2000 that is consistent
with the IT requirements. It shows that nominal RRP rate reacts to inflationary
pressure seen in the difference between inflation forecast and inflation target,
output gap or the didrence between actual GDdhd potential GDP?? In
addition, equation 1 implies that the BSP raiRé&¥rate by 0.30 percentage
point whenever the difference between inflation forecast and target is expected
to rise by one percentage point. The coefficient of the output gap implies that
the BSP increasé’RPrate by 0.13 percentage point when it is positive or an
excess in aggregate demand is anticipated.

20. This is an iterative algorithm, where each equation in the model is solved for the value of its
associated endogenous variable, treating all other endogenous variables as fixed.

21. The long-run multiplier is derived based on the following: in the model with lagged dependent
a

variable,y, = ¢ + ax + by, , +e, the long run multiplierrt) of a change ixis m=
(1-b)

22. Currently the BSPuses three estimation methods to measure the output gap for the
Philippines: Hodrick-Prescaott filter, the constant elasticity of substitution (CES) production
function approach, and the structural vector autoregressiokRBapproach. For purposes
of analysis, the study uses the average of the output gap estimates from the three methods.
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The long-run impact though seems to be moderate. The BSP has to raise
the RRPrate by 0.38 percentage points when inflationary gap increases by one
percentage point and 0.16 percentage points when there is excess aggregate
demand?

Table 2
Estimated Equations

Constant 5.68 1.20 465 11.80 228 7.99 0.67 -0.16 173 19.06
Log(GDP) 020
Log(GDP)
Log(GDP)
Potgap 013
Log(DISY) 0.98
Log(REMIT) 036
Log(CONS)
Log(DUREQ)
CA/GDP

RRP

TBRI1
TBR9I-XINFL
LIBOR90
LIBOR90-TBRI!
FXR
Log(DEPLIAB)
LENDING
LENDING -0.26 -0.02

LLOSS 0.28

ECAR 0.31 -0.08

NPL 097 0.1 2.06
Log(PCREDIT) 020 0.12 021
PCNGDP (Moving average) 0.44

XINFL 0.26 139 087 -0.10 0.70 -0.05
FINFL-INFTAR 030
AR(1) 087 0.17 -0.81 078 -0.18 058 029
AR(2) 0.15 0.28 0.83 -0.55 023 0.62
ARQ)

0.66 */

— o=
)
>

0.79
-0.82

0.21 025

-0.04
0.02
0.73 0.20 -0.15
021
-0.28 %/

o e e 0 0 o —

B_—

Diagnostic Tests:

Adjusted R” 0.84 091 0.41 0.42 0.90 0.84 0.97 0.92 0.62 0.62
Prob (F statistic) 0.01 0.03 0.00 0.00 0.00 0.00
Durbin Watson 201 197 201 202 192 173 205 2,05 201 189
Prob (Jarque-Bera) 021 0.18 051 021 0.12 0.1 022 0.41 0.2 031
White Heteroscedasticity 0.14 0.28 0.16 0.96 023 0.92 0.30 0.36 075 0.90
Breusch-Godfrey 025 0.19 0.98 0.24 0.65 0.24 0.39 0.20 0.03 0.24
Prob (Ramsey RESET Test) 0.19 026 0.30 0.30 0.33 0.05 0.08 0.10 0.2 0.52
J-statistic 0.08 0.03 0.01 0.05
*/Not significant at 5% and 10% levels of significance.

Meanwhile, the lagge®RPrate received the bigger importance in terms
of the magnitude of cofefient (0.21 in equation ITable 2) compared to the
output gap. This is not unusual though, as most quarterly macro models exhibit
this behaviourThis estimation takes the more conventional wisdom that this
gradual adjustment reflects policy inertia (or an action of not adjusting once-for-
all to changing conditions) or interest rate smoothing behaviour by BSP

23. The long-run multiplier is derived based on the following: in the model with lagged dependent
a

variable)y, = ¢ + ax + by, , +e, the long run multiplierrt) of a change ixis m =
(1-h)
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The results also show that the impact of the BSP policy rate changes on
the 91-dayTreasury bill rate is lger (0.25 in equation 7able 2) compared
with pre-IT period (Bayangos 2007".A preliminary regression analysis using
GMM leaves the impression that a slight change in the overRBRtwould
bring significant impulses to market interest rateab{@ 3b). The TBR91lis
further driven by nominal peso-dollar rate changes, non-performing loan ratio
and inflation expectations.

The interest rates for the RRP are determined by the BSP based primarily
on the outlook for inflation over a two-year horizon (or the estimated length of
the lag of monetary policy)A crucial observation prior to the adoption of IT
was that the 91-dayreasury bill rate became a bit sensitive to foreign interest
rates, although the gap is substantial at more than 10 percentage points in nominal
terms in 1998 (Bayangos 2007; Bayangos 2006; Bayangos 2000).

However the link between the RRRte and interbank rate (IBCL) and
bank lending rate have tightened after the adoption of IT in 2002, as seen in the
ordinary codficient of correlation irifable 3a. This indicates that the overnight
RRP could lead in setting the IBCL and lending rate.

The TBR91then feeds into the nominal peso-dollar r&XR) in equation
2 through the interest rate differentitflBOR90-TBR9), and along with risk
premium drive the behaviour &XR. The magnitude of risk premium is seen
in the coefficient of lagged FXR® This means that a positive interest rate
differential, that is when the 90-day Libor is higher than the 9IFdal rate,
and an increasing (positive) risk premium signify a deprecidixg in the
future. In equation 2, a one percent increase in the interest differential leads
to a 0.12% depreciation of the peso-dollar rate.

24. In Bayangos (2007), the impact of the changes in the overnight RRP rate on the 91-day
Treasury bill rate is estimated at 0.18 percentage point from first quarter 1988 to first
quarter 2002.

25. n numerous studies, this is sometimes referred to as inertia. This is not unusual following
the uncertainty and shocks affecting movement of the peso-dollar rate.
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Table 3a

Covariance Analysis: Ordinary

Date: 07/31/09 Time: 14:56

Sample (adjusted): 1990 -2001, 2002-2008
Included observations: 12 after adjustments

Correlation/ IBCL Lending rate | Overnight RRP (91-Day Thill rate
t-Statistic 00-01 02-08 | 20-01 02-08 ) 90-01 02-08 | 90-01 02-08
IBCL 1.00
Lending rate 0.69 0.56 1.00 1.00

3.04 275 e

Overnight RRP 0.21 0.99 0.34 0.47 1.00 1.00
0.67 1470 114 119 -

91-day Thill rate  0.61 0.14 0.98 0.78 0.35 0.0% 1.00 1.00
2.46 0.32 1548 279 1.17 021 e -

Table 3b: Market Interest Rate Pass-through

Dependent Variahle: RRFP

Method: Generalized Method of Moments

Date: 12i21/09 Time: 17:03

Sample: 199721 2009322

Included ohservations: 48

kKernel: Bartlett, Bandwidth: Fixed {3), Prewhitening

Simultaneous weighting matrix & coefficient iteration

Caonvergence achieved atter: 8 weight matrices, 9 total coefiterations
Instrument list TBR91 SDR LR

Lagged dependent variable & regressors added to instrurment list

Coefficient Std. Error t-Statistic Frob.

C 2. 6483906 06196145 4274083 0.00m

TERM 06395490 0128951 8347703 0.o0oo

SDR 0107338 0147018 3730000 0.0040

LR 0001434 Q.08a0aq 2.740000 000z

AR 0414736 0140077 2960782 0.o0a0

R-squared 0832404 hlean dependentwvar 8605333

Adjusted R-sguared 0871465 5.0.dependentwvar 2892143

S.E. of regression 1.072738  Sum squared resid 49 43293

Durbin-wWatson stat 1.921328  J-statistic 0.o0ze130
Inverted AR Roots i
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Since the currency crisis in 1997, the exchange rate has become even more
volatile due to a confluence of domestic and external factors. This is seen as
the risk premium has been a significant factor during the past decade or so in
the determination of nominal peso-dollar rate (Bayangos 2007). In 2003, the
peso depreciated against the US dollar by 4.8% to average P54.20/US$. The
weakening of the peso was traced to war jitters in the Middle East during the
first quarter lingering concerns over the budget deficit and investor reaction
over Moodys Investors'Service decision to place the courgrgurrency as
well the political and security reasons. Since 2003, the peso appreciated against
the US dollar following the surge of overseas Filipino remittances and the overall
surplus in the current accountAt end-December 2008, the peso settled at
P44.47 against the US dollar

Overseas Filipino (OF) remittances surged particularly in the 1%9Data
show that the magnitude of remittances to the Philippines has been significant,
both in absolute terms and as a percentage of G®Bf end-December 2008,
remittances reached US$16.4, the highest level since the 80s. Latest available
data in 2009 (January to October) showed the OF remittances at US$14.3 billion,
the bulk of which continued to come from the U.S., Canada, Paabia,
U.K., Japan, Singapore, Unité&dab Emirates, Italyand Germanyln 1996,
remittances accounted for only 5.2% of GDRis has risen to around 10%
in recent years.

Nevertheless, the inclusion of the exchange rate in assessing domestic
financial conditions stems from the empirical literature that it is an important
price since it does not onlyfatt aggregate demand but also aggregate supply

In the Philippines, an important indication of the importance of the exchange
rate in the economy is the ratio of total trade of goods and services to GDP
As earlier indicated, this ratio was almost stable at around 108% in 2001, had
steadily dropped to almost 100% in 2005, and further to 77% in 2008. The drop
in the ratio in 2008 reflects the impact of the global financial turmoil on Philippine
exports. Although the ratio has steadily dropped from the early 2000 to 2008,
the relatively high ratio indicates that the exchange rate is one of the most
important prices in the economy

26. Remittances in this paper cover transfers sent by both Filipino migrants and overseas
workers. In the Philippines, remittances data are sourced from the balance of payments
statistics.
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Changes in the RRP rate affect bank lending standards. Following
Gambacorta and Mistrulli (2003), banks’ capital-to-asset ratio, in excess of the
10% BSP requirementECAR)?" is determined by real output, inflation
expectations and lending standards and capital-to-asset ratio in excess of the
10% requirement, lagged by one quatter

Banks’ capital-to-asset ratio then feeds into the lending standards of banks
(LENDING). Banks lending standards are defined as the difference between
the average bank lending rate and overnight R&PE. A widening of the
difference between the average banking rate and the overnight RRP rates
suggests tightening of the lending standards by banks while the narrowing of the
difference indicates easing of the lending standards.

In Bayoumi and Melander (2008), lending standards are based on answers
from the quarterly Federal Reserve Bankurvey of bank loan fiters.
However in the absence of a longer series on survey results from bank loan
officers, this model uses the difference between the average bank lending rate
and the overnight RRP rateEquation 4 shows that bank lending standards are
influenced by inflation expectations, loan loss provision and lending standards,
lagged by one quarter

In equation 5, bank credit to the private se@REREDIT)is driven by real
output, lagged by one quarte90-day Libor bank lending standards, non-
performing loan ratio and inflation expectations. The equation shows that a
higher level of GDReads to higher bank credit to the private secBy contrast,
higher 90-day Libgrinflation expectations, non-performing loan ratio, higher
capital-to-asset ratio and tight lending standards lead to lower credit to the private
sector

This study re-specified five endogenous equations in the model to capture
the impact of bank credit to the private sector on money suypih), 91-day
Treasury bill rate TBR9), personal consumptiofPCE), private construction
(CONS)and durable equipmenDUREQ) Equation 4 shows that real bank
deposits DEPLIAB) are driven by credit to the private sectBCREDIT) and
remittancegREMIT) so that changes in these two variables will have an impact

27. It should be noted that in the case of the BIS, the requirement is 8 percent.

28. However, it should be noted that the impact of real output on banks’ capital asset ratio
is not significant. This indicates that the feedback loop or the wealth effects are not that
strong.

29. The BSP started to conduct senior bank loan officers’ survey only in March 2009.
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on the money supphAnd real deposits have, as equation 5 shows, an impact
on the 91-daylreasury bill rate TBR9).

Changes in bank credits are positively related with demand for real
consumptioPCE)in equation 8real private constructiofCONS)in equation
9 and real durable equipmef@UREQ)in equation 10. It should be noted that
equations 9 and 10 comprise the major indicators for gross domestic capital
formation. This relationship indicates that bank credits increase when demand
for consumption, private construction and durable equipment accelerate, and vice
versa. Equation 8 also shows that disposable income drives real personal
consumption. In this macro model remittances drive disposable income
significantly This interaction strengthens the pro-cyclical impact of remittances
on personal consumption and on real output (Bayangos and Jansen 2009).

The simulation properties of the macro model are assessed using the mean
absolute percent errdrhe results indicate that the major macroeconomic variables
can be predicted within reasonable error gives. A simulation exercise is
employed to assess the impact of a one percentage point decline in the overnight
RRP rate on selected macro and financial variables. Results show that a one
percentage point decline in the overnight RRP rate leads to a loosening of bank
lending standards and higher bank credits to the private sethis in turn
leads to higher bank deposits and money supply but higher 9lrelasury bill
rate. Meanwhile, the lower 91-dayeasury bill rate will lead to higher spending
for personal consumption and gross capital formatiddl in all, a loosening
of monetary policy stance brings real sector impacts and that bank credit appears
to be a relevant channel in transmittindeefs to the real sector

5. The Impact of the Global Financial Crisis in the Philippines

The impact of the global financial crisis was felt through the asset markets,
financial sector and the real sectotike many other emging markets, the
Philippine economy slowed down considerably in 2008. Data show that real
GDP growth rate in 2008 fell to 3.8%, compared to 7.1% in 2007. However
like many other emerging markets, the slowdown was not primarily a result of
the global financial crisis. Rathethe deceleration in the Philippine economy
was largely brought about by a surge in inflation triggered by the sharp rise in
food and fuel prices and to a lesser extent the US recession.

Inflation jumped to 9.3% in 2008 after averaging only 2.8% in 2007. The
negative effect of high inflation came through various channels: households
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postponed consumption expenditures, particularly durable goods; the high cost
of fuel scaled back services in the transportation sector; and higher prices caused
an increase in the cost of productiorapYet al 2009).

Another important factor was the pronounced deceleration in construction
activity following a surge related to the 2007 elections and the initial
implementation of President Gloaroyo’s infrastructure programme. National
income accounts showed that a fall in the growth rate of personal consumption
expenditures and fixed investment in 2008. In particutaestment in public
construction contracted by 0.4% in 2008 after surging by 29.2 % in 2007.

On the production side, significant slowdowns occurred in manufacturing,
electricity, gas, and watetrade, and finance servic8he manufacturing sector
was buffeted by the 29.2% contraction in exports during this period. The food
manufacturing sector was able to offset the contraction in other sub-sectors,
particularly electronics and furniture, in the first three quarters of 2008. This is
the reason that value added in manufacturing actually grew slightly faster in
2008 compared to 2007. Unfortunately this momentum was not sustained in the
fourth quarter of 2008 and first half of 2009.

The rather surprising outcome was the reversal in the service trade sector
The lattey which contributes 17% to GDR normally spared the most significant
effects of economic downturns. The combined performance in the fourth quarter
of 2008 and first half of 2009 shows only a mild growth of 2.1% which contrasts
with the 6.7% average growth in the previous three years. One possible reason
for this result is the slowdown in consumption expenditure to only 2.9% in the
three combined quarters. In particuleonsumption grew by a mere 1.3% in the
first quarter of 2009 and 2.2% in the second quarfecritical development
in consumption was the rather moderate growth of overseas remittances. Data,
however indicate a slowdown in the growth of remittances to only 3.8% in the
first seven months of 2009 compared to 18.2% in the same period in 2008.

The financial turmoil that emerged in the aftermath of the Lehman Brothers
debacle magnified tensions in the global interbank and credit maAsts.
result there was a virtual freeze in liquidity in US and European financial markets
which stopped and, in many cases, reversed capital flows to emerging and
developing countries. In large part, the latter reflected sales of debt and equity
securities by non-residents, selective withdrawals of bank deposits held with
domestic banks and a decline in inflows of foreign direct investmeatldW
Bank 2008).
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The immediate impact of the liquidity squeeze in international capital markets
was a rise in the price of risk—as measured by bond spreads—a sharp drop
in equity prices, and exchange rate volatiliBata revealed that the foreign
currency government bond spread for the Philippines jumped from 155 basis
points in June 2007 to 549 basis points in November 2008. Meanwhile, the main
index of the Philippine stock market fell by 24 percent between July 2008 and
January 2009 - which is the relevant period for monitoring the immediate impact
of the financial crisis. The Philippine stock market was actually one of the least
affected by the global financial crisis in tlsia-Pacific region.

The exchange rate also exhibited volatility with the peso depreciating by
16.6% between March 1, 2008 and November 30, 2008 after appreciating by
39% against the US dollar between September 20, 2005 and February 29, 2008.
Between July 2008 and January 2009, the peso depreciated by only 3%. Similar
to stock prices the peso was one of the currencies least affected by the crisis.

Asset prices across thsia-Pacific region lagely recovered between
February and May of 2009A more stable global environment led to rgsmce
in foreign portfolio equity investment into engégrg markets. Howeveithe
situation remains fluid and management of volatile capital flows is still an important
but unresolved issue in Edssia. Monitoring the impact of these events on the
real sector of the economy is important. Rising bond spreads will raise the cost
of financing external debt with attendant effects on the fiscal position of the
national government.

Meanwhile, portfolio flows have been shown to have a negligible impact on
consumption and investmentgfy 2008). Hence, the gyrations in the stock market
are not expected to have a stronfgefon the real sectorSock market and
exchange rate volatility do affect macroeconomic stability and this has implications
for private investment. Data revealed that investment in durable equipment
contracted by 18.5% in the first quarter of 2009 and a further 18.9% in the
second quartetn terms of international trade, prices of traded commodities are
mostly set in the global market. Exchange rate movements, therefore, affect
profitability of exporters rather than demand for their products. Profitability of
exporters, howevehas an impact on their investment and employment decisions.
Exchange rate movements affect the propensity to import, the degree of protection
of import-substituting industries, and the peso value of remittances from abroad.

The Philippine financial sector has largely weathered the crisis. Crucial
prudential indicators show the relative health of the banking systems in terms
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of capital adequacyrofitability, and liquidity cushionfs mentioned earlier on,
NPLs were fairly stable in 2008 and early 2008. similar pattern can be
observed with the CARs. Meanwhile, the loans to deposit ratio has also been
steady reflecting the absence of any sharp market reaction to the crisis.

In 2008, most banks continued to report relatively high rates of return on
assets and equijtyand did not experience increases in impaired as§his.
performance reflects the insignificant exposure of Philippine banks to the toxic
structured mortgage products that were extensively sold glokaltgn lagely
domestically-focused business and relatively strong economic activities in 2007,
profitability of Philippine banks has generally remained high in 2008.

Undoubtedly the Philippine financial sector remains vulnerable to further
shocks that emanate from global financial centers. Howéwere has been no
meltdown yet similar to the events of the currency crisis in 1997. The resilience
stems from more prudent policies and a more conservative approach by the
banking system. It would be difficult to establish which factor has been more
important. Nevertheless, policies implemented in the aftermath of the 1997 crisis
did play a role in limiting the impact of the 2008 global liquidity crunch. The
BSR however must remain vigilant and implement measures to maintain stability
of the financial sectors.

6. Conclusion

Following theAsian financial crisis in 1997 and the global financial turmoil
in 2008, interest in the nature of macro-financial linkages has intensiftdtie
heart of this growing interest is the concern in the presence of bank credit
channel in transmitting monetary policy impulses into the real sector in a
globalising environment. Howevehe empirical relationship between bank credit
and growth is controversial. In particyléine estimation of the behaviour of
bank credit channel is complicated by problems of endogeresgociated
difficulties in finding adequate instruments to explain the behaviour of bank credit,
and measurement issues.

This paper explores the changing monetary and financial environment in the
Philippines after inflation targeting has been adopted. Furthermore, the study
revisited the macro-financial linkages in the Philippines by re-estimating the
monetary policy transmission mechanism. The study uses the approach that
builds on adding and re-specifying a dynamic, structural, quarterly economy-
wide macroeconometric model of the Philippines from 1999 to 2009 to examine
the monetary policy transmission to the real secidre evidence on the bank
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credit channel is obtained by examining the cyclical dynamics of bank credit

and estimating a bank credit behaviour that takes into account not only the
monetary policy indicator and macroeconomic variables, but also specific banking
indicators to monetary policy actions such as bank lending standards, capital-to-
asset ratio and loan provisioning. The main question is whether the bank credit
channel matters in transmitting impulses to the real economy in the Philippines.

The empirical results indicate that the transmission of monetary policy through
the interest rate and exchange rate channels have become more pronounced
compared with pre-IT period (1999-2002). The paper also shows that bank
credit channel matters in the Philippine monetary transmission mechanism.
Specifically bank capital, loan provisioning and lending standards are found to
have significant effects on the lending activity by banks, further reinforcing the
interest-rate pass through from the overnight RRP rate to market rates.

The total demand impact of an increase in bank lending is the sum of various
effects in the money supplyireasury bill rates, personal consumption and
investment, all of which have significant impact on aggregate demand. In
addition, the empirical results indicate a feedback loop from aggregate demand
to bank credit through the financial accelerator mechanism. These findings
suggest that the effects of monetary policy in the Philippines can be propagated
by the banking sector depending on its liquidity position.
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CHAPTER 8
MACRO-FINANCIAL LINKS AND MONETARY
POLICY MANAGEMENT IN TAIWAN

By

Chun-Nan Lia6

1. Introduction

Taiwan is an oceanic nation of about 23 million people, located in a key
position in EasAsia.As a small and highly open econanitg growth heavily
relies on external trade. Due to resource deficichaigvan has been devoted
to promoting the services industry and the information technology (IT) industry
for a long time. Currentlythe services sector dominatésiwans economy
making up more than 70% of GDRs a global leader in Iproduction, the
export share of ITproducts inTaiwan has remained at around 30% in recent
years, the highest share among all export categories.

The World Trade Oganization (WD) statistics data indicate th&iwan
was the 18 largest export country and "18argest import country in world
trade in 2008. Owing to the outstanding performance of exptaigan has
enjoyed a huge current account surplus in the past few deéedetthe end
of September 2009Taiwan had the worlg’ fourth-lagest foreign exchange
reserves, amounting to US$332.24 hillion.

After the ColdwWar, many countries embarked upon political and economic
liberalisation. This development, followed by the high-tech revolution, promoted
the trend toward globalisation. Globalisation leads to the increase in the flows
of funds, goods, services and financial assets. The adverse impact of a panic
could spread from one market to neighbouring countries or even the whole world
in a very short period of time. The US sub-prime mortgage crisis is a good
example. The crisis easily affected the financial markets and real economy of
other countries through macro-financial links. Furthermore, weakening external
demand could seriously harm the real economy of other countries with higher
dependence on external trade [fkeéwan.Therefore, high dependence on external

0. The author is Senior Economist at the Department of Economic Research of the Central
Bank of the Republic of China g§iwan).
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trade, volatile international flows and interwoven financial risks could pose serious
threats to domestic economic and financial stability under globalisation.

Since 1992, the Central Bank of the Republic of Chirewan) (CBC),
Taiwans central bank, has adopted the monetargetarg regime Although
monetary tageting has run smoothly for the past 17 yearaimvan, there are
increasing challenges. These include the emergence of new financial products
and increasing cross-border capital flows. The former will blur the definition of
money and affect the stability of money demand, while the latter will pose a
challenge not only to monetary control, but also to exchange rate stability

In addition, financial market deregulation measure§aiwan, such as
licensing new securities and bills finance companies, encouraging companies to
go public, and speeding up the approval of mutual funds, have Hedjvean’s
financial markets to grow in breadth and depih. increasing number of
individuals and enterprises turned to financial markets for funding and investment.
The importance of direct finance has thus gradually increased relative to indirect
finance. The rise of direct finance may undermine the effectiveness of monetary
policy, as bank lending is a major channel in the monetary policy transmission
mechanism.

The real economy and financial environment are closely linkeloetter
understanding of how financial conditions affect the real economy is very essential.
The US sub-prime mortgage crisis, which spread to other countries, mainly resulted
from the rapid development of financial globalisation, financial derivatives and
asset securitisation. In view of the high degree of globalisation, the rise of direct
finance and the popularity of new financial products (including asset securitisation
and financial derivatives), we would like to explore whether the above
development can influence monetary policy interest rate pass-through, which
can in turn dect the real economy imaiwan.

The remainder of this paper is organised as follows. First, we shall introduce
the CBCS basic framework of monetary policy management, including the
formulation and implementation of monetary policy in Sectiow@.shall then
analyse the trend of macroeconomic and financial dafaiiman since 1970 in
Section 3. Then we shall embark on an empirical analysis of macro-financial
links in Section 4, exploring how the rise of direct finance will affect interest
rate pass-through and influence monetary policy transmission by changing the
impact of interest rates on aggregate demand. Section 5 will focus on the impact
of financial crisis, including the EaAsian crisis and the present global financial
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crisis, on real economy ifaiwan, and discuss how the CBC reacts to such a
financial crisis. Conclusions and policy implications will be provided at the end.

2. Monetary Policy Management in Taiwan
2.1 Basic Framework of the CBC5 Monetary Policy Management

Because changes in monetary policy affect the economy with considerable
time lags, the CBC pays close attention to some intermediate targets such as
monetary aggregates. In practice, the CBC adopts a monetary policy framework
where it periodically checks whether operating targets have been achieved in
the short run, and in turn measures intermediate targets to assess how effectively
monetary policy is being transmitted to achieve its final goals (see Chart 1).

Chart 1
Basic Framework of the CBCSs Monetary Policy

Palicy Implemenation Palicy Formulation

Operating InsTuments Final Goals

Operating Target
1. Reserves Requirements

Intermediate Targets

2. Discount Window Lending 1. Price Stability

3. Open Market Oparations 2. Exchange rate Stability
4. Foreign Exchange Swaps Reserve Money Mz 3. Financial Soundness

5. Redapasits of Financial 4, Economic Growth

Insttutions

6. Selective Credit Controls &
Accommadatons

7. Moral Suasion

Since the mid-1980s, the CBC has adopted a framework of monetary
targeting. The CBC chooses a broad monetary aggregate (M2) to be the
intermediate target and reserve money to be the operating target. Since 1992,
the CBC has been publishing intermediate targets on a yearly basis.

The CBC initially affects reserve money and inter-bank call loan rates with
policy instruments, which in turn affect various monetary aggregates, interest
rates and other financial and economic variables, and eventually achieves final
goals of monetary policylhe following four subsections describe final goals
and other targets.
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2.1.1 Final Goals

Based on the Central Bank of Chifat, the CBCS final goals include to
promote financial stabilifyto guide sound banking operations, to maintain domestic
price and exchange rate stabjliyd to foster economic development within the
scope of the aforementioned objectives.

With regard to promoting financial stability contains two aspects: first, to
prevent large fluctuations in financial asset prices, and second, to reduce systemic
risk by providing necessary liquidityhe US sub-prime mortgage crisis resulted
in a worldwide financial turmoil, indicating that financial stability is also a vital
part of monetary policy management.

To maintain financial stabilifythe CBC closely monitors international and
domestic economic conditions, and adopts appropriate measures when necessary
In addition, as the lender of last resort, the CBC provides the necessary liquidity
to prevent systemic risk.

The soundness of the financial system is essential to the transmission of
monetary policyWhen the financial system is healthy anficefnt, monetary
policy can be effectively carried out.

Because th&aiwan economy is highly open and its ratio of external trade
to GDP is relatively high, large swings in the NT dollar exchange rate may
adversely affect economic and financial conditions. Therefore, the CBC regards
managing large swings in the NT dollar exchange rate as one of its final policy
goals.

In addition to achieving the three final goals mentioned above, the CBC
might implement expansionary monetary policy to help stimulate economic growth
during economic downturns. For instance, the CBC conducted an expansionary
monetary policy in order to stimulate domestic demand as external demand turned
sluggish during thésian financial crisis, when the global bubble burst, and
during the US sub-prime mortgage crisis.

2.1.2 Intermediate Targets
Since 1992, the CBC has adopted the monetary targeting regime. For policy

formulation, the CBC selects the M2 monetary aggregate as the intermediate
target. The CBC estimates money demand function using econometric methods
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in December of each year to determine the target zone of M2 growth for the
coming yearThe projected growth rate of M2 demand from the money demand
model will be used as the mid point of the M2g&trrange for the year

The target zone serves as a guide for monetary policy operations throughout
the yearAround the middle of the yeathe CBC checks whether the growth
of M2 has stayed within the target zone. If not, the CBC will analyse the causes
and review whether the CBC should revise the target zone or adopt response
measures to fine-tune, such as maintaining an appropriate growth of reserve
money

2.1.3 Operating Target

For policy implementation, the CBC chooses reserve money as the operating
target for its daily operations. This variable is directly managed through policy
instruments and is closely related to the intermediagetav2.At the beginning
of each month, the CBC determines the monthlyetiaior reserve monefolicy
instruments are then used to keep reserve money within the target range.

Although an intermediate targeting strategy is adopted, the CBC does not
only follow a simple rule of monetary targeting. It also relies on discretionary
judgments to fine-tune its monetary managemé&nt.accommodate rapidly
changing economic and financial conditions, the CBC also uses a wide range
of financial and economic indicators in the formulation and implementation of
monetary policy

Financial indicators include short-, medium-, and long-term interest rates,
exchange rates, excess reserves, bank deposits and credit, and the balance of
payments. Macroeconomic indicators cover imports and exports, export orders,
industrial production, the rates of economic growth, inflation, and the
unemployment rate.

2.1.4 Policy Instruments

The CBC uses various monetary policy instruments to achieve its operating
target. These instruments include required reserve ratios on deposits, discount
window facilities, open market operations (including repurchase agreements (RPs)
in government securities or in negotiable certificates of deposit (NCDs) issued
by the CBC), taking or releasing the redeposits of some financial institutions
(mainly from the postal saving deposits of the Chunghwa Post Company), foreign
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exchange swaps, selective credit controls and moral suAsiamg these policy
instruments, the discount rate, reserve requirements, and open market operations
are relatively important.

The discount rate is the CBCimain policy rate. In practice, the CBC can
affect the volume of discount loans in two ways. One is by setting the discount
rate; the other is by affecting the quantity of the loans through its administration
of the discount windowBoth are important policy tools as the volume of discount
loans affects reserve money and monetary aggregates.

In addition to its use as a tool for monetary control, discounting is also
important in preventing financial panics. The CBC, like all other central banks
worldwide, is the lender of last resort for banks. In other words, when banks
have no one else to borrow from, they may come to the CBC for discount
loans—Iloans that are particularly effective for providing liquidity to the banking
system during a banking crisis because the reserves are immediately channeled
to the banks that need them most.

2.1.5 Monetary Transmission Mechanism in Taiwan

Monetary policy directly influences the level of bank reserves and money
market interest rates, and through various channels, the effects of monetary
policy are transmitted throughout the econodutnner and Mosser (2002)
demonstrated the transmission mechanism of monetary policy as Chart 2. Of
these various channels, the credit channel, the interest rate channel, and the
exchange rate channel are often discussethiwan.

Over the past years, banks have played a very important rékEvian's
financial system because they dominated the channel of funds between lenders
and borrowers. In this environment, the credit channel was relatively important
in the transmission mechanism of monetary polidgwever as direct finance
in capital markets becomes more essential for borrowers and investors, the
function of bank intermediation will be weaker than before. In other words, the
significance of the interest rate channel is expected to further increase, while
that of the credit channel will diminish in the future.
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Chart 2
The Transmission of Monetary Policy
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Source: Kutnner and Mosser (200).

The structural changes of financial markets and the liberalisation of interest
rates in the 1980s created a greater role for interest rates to transmit the effects
of monetary policyThe degree to how much the interest rate channel works
depends on the depth and width of financial markets. In addition, in order to
make the interest rate channel work, the introduction of various financial
instruments and the reform on financial system may be needed.

To enhance the interest rate channel, open market operations are used not
only to manage liquiditybut also to maintain interest rate stabillty the past,
while the discount rate was cut significantlge lending rates of commercial
banks, for a while, remained inflexiblEo increase the transparency and flexibility
of interest rate adjustments and make the monetary transmission mechanism
more responsive to policy interest rate cuts, the CBC encouraged banks to
introduce adjustable rate mortgages (ARMs) and adopt the new base rate lending
system from June 2001 onwards. By 2005, all domestic banks and community
financial institutions had adopte&&RMs and the base rate systefihe CBC
required financial institutions to link prime rates to base rates from January 2006
onwards and, at the same time, conducted target examinations on banks’ new
pricing practice. In addition, from November 2008 onwards, the local banks
agreed that clients could apply to reset their mortgage rates from quarterly to
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monthly adjustments in three months, improving the transmission mechanism of
the CBCS rate cuts.

On the other hand, to increase the link between policy rates and market
rates, the CBC issues the short-term CDs with maturities ranging from 30 days
to 182 days on a non-competitive bidding basis to guide market rates towards
the desired level.

From 2006, the CBC resumed to issue one-year CDs through an interest
rate auction. The advantages of issuing longer-term bills and deposits are to
reduce the need for larger turnover of shorter-term sterilisations on a daily basis
and to enhance thefeétiveness of monetary policy

Under a more flexible exchange rate regime, there is a greater degree of
control over the money supplin particular when capital is mobile. In these
circumstances, the exchange rate becomes an important channel for the
transmission of monetary polic& change in the money supply would lead to
a change in interest rates through capital flows, which results in the appreciation/
depreciation of the domestic curren€iie interest rate and exchange rafect$
of domestic monetary policy need to be taken more into account tagether
Coordination between monetary and exchange rate policies is essential. Klowever
it is not easy to identify the exchange rate chann&iwan because itsfetts
are often mixed with those of the interest rate channel.

External trade and international capital flows may influence domestic interest
rates and NTdollar exchange rates, and henciecfTaiwans highly open
economy In the past, the high growth dkiwans economy could be partly
attributed to our outstanding external trade performance. The depreciation of
the NT dollar against the US dollar has a great impact on our external trade.
On the other hand, because the appreciation of the NT dollar against the US
dollar can alleviate the pressure of imported inflatiofTaiwan, and to some
extent, it also accomplishes the CBQirimary objective of price stability
Therefore, the exchange rate channel is still an important monetary transmission
channel inTaiwan.
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3. Trends in Macmeconomic and Financial Data inTaiwan Since 1970
3.1 Key Macroeconomic Indicators
3.1.1 Real GDP Growth Rate and Inflation

The economic performance daiwan over the past two decades has
generally been solid with steady growth and stable prices. Between 1989 and
2008, the average annual growth rate of real GDP (at 2001 constant prices)
was 5.3%, and the average CPI (2006=100) inflation rate was 2.2% (Figure
Al).

After the collapse of Lehman Brothers in September 2008, the global financial
crisis battered economies worldwide, includiizgwan.Taiwans economic growth
heavily relies on external demarfs a result;Taiwans economy contracted in
the second half due to weakening external demand and suffered near zero growth
for 2008 as a whole.

3.1.2 Money Supply

With few exceptions, the actual annual growth rates of M2 have remained
within the yearly taget zones set by the CBC since 2000 (FigA@&

The target zone of M2 growth for 2009 is 2.5% to 6.5%. Due to the increase
in the inflows of capital and the gradually enhanced effects of lowering interest
rates, the average annual growth rate of M2 for the first nine months of 2009
was around 7.4%, higher than the 6.5% upper limit of the target zone.

3.1.3 Interest Rates

For recent years, the discount rate has reached a historicakelteeting
the CBCS easing monetary polic§ince the third quarter of 2008, bank lending
rates and one-year time deposit rates also exhibited a declining trend as the
discount rate, reflecting ample liquidity in the banking system (Fi&Gje

3.1.4 Exchange Rate, Foreign Exchange Reserves and Overall BOP

Over the past two decades, the overall balance of payments was in good
shape most of the time. This mainly resulted from huge current account surpluses.
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For the first half of 2009, the overall balance of payments registered a surplus
of US$24.71 billion, reflecting an increase in the C8@serve assets.

Foreign exchange reserves have increased significantly since 2001. Foreign
exchange reserves reached US$291.7 billion at the end of 2008 (Rigure
and increased by US$40.54 billion over the year to US$332.24 billion at the end
of September 2009

As for exchange rates, the NT dollar against US dollar exhibited a relatively
stable condition for the past decade. The yearly average of the NT dollar
exchange rate against the US dollar fluctuated within the range of 30 and 35
between 1998 and 2008 (Figukd).

3.2 Financial Development indicators

Broad money M2 divided by nominal GDRyliab) has showed an upward
trend since 1982 (Figumb). The figure reached a historic high of 217.3% in
2008, indicating stronger supply of funds in deposit markets.

Regarding the businesses size of commercial banks, the total asset of
commercial bank divided by the sum of commercial banks and central bank
assetsqommbank)yeached 84% in 2000, a historically high level (Figh3.

This was mainly because the government allowed the entry of new banks. The
figure declined to around 74% for the past few years.

The total credit extended by commercial banks and other deposit-taking
banks to the private sector as a ratio of nominal GdPkced) showed a
marked upward trend since 1970. It reached a higher level of 140.1% in 2008
(FigureADb).

3.3 Stock Market Development Indicators

The total market value of stocks in the domestic stock market divided by
GDP (mnktcap)was often an indicator of stock market performance. Due to the
severe impact from the US sub-prime mortgage crisis, this rafviran declined
to 94.9% in 2008 from 170.4% in 2007.

The Taiwan Sock Exchange weighted stock price inde@AlE@X) and the
ratio of stock transaction value to GDRlfrade)exhibited similar movements
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since 1976This ratio in 2008 was 416%, slightly lower than the average of
225.4% for the past decade (Figuxé.l1).

The turnover rate ofaiwans stock market is defined as the total transaction
value divided by the total market value of listed stocksnpver) It showed
that the stock market has been active, because the average turnover rate reached
261% for the past two decades (Figd&2). When market participants have
different expectations about the future stock market development, this will usually
spur market turnover

3.4 External Integration Indicators
3.4.1 Openness of Trade Sector

Taiwan is a small and highly open econgorand the major impetus of
economic growth comes from external demand. The ratio of external trade (i.e.
exports plus imports) to GDP has been increased from around 60% in 1970 to
144% in 2008 (Figurd7). That means trade integration Taiwan becomes
more and more important. Higher dependence on external trade will not only
affect the exchange rates, but also impact our economy if a huge change in
external demand takes plages. mentioned above, the interest rate and exchange
rate effects of domestic monetary policy need to be taken more into account
together

3.4.2 Satus of Current Account

With respect to the current account, there was a significant patf&aiwian
for many years, that is, a larger trade surplus on goods account and a smaller
surplus on income account, coupled with a relatively smaller deficit on current
transfers and services account.

Because the trade balance in goods accounts for the largest portion of the
current account balance, the goods account has dominated the current account
for many years. For the first half of 2009, the current account posted a surplus
of US$22.59 billion.

Since 2001, there has been aéacurrent account surplus Taiwan each
year which contributes t@aiwan’s overall balance of payments (Figu®8).
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3.4.3 Satus of Financial Account

According to the past data, capital account balance tends to be more volatile,
because capital flows are sensitive to the changing domestic and global economy
as well as market conditions.

Many factors may influence financial flows, such as the changes in US
interest rates and the US dolaranagement strategies of domestic banks (such
as the need for hedging, portfolio management), and the goverarpelities.

For the first half of 2009, financial account showed a net inflow of US$38.84
billion, with a US$84.24 billion net inflow in other investment and a US$15.05
billion and US$36.68 hillion net outflow in foreign direct investment and portfolio
investment, respectively

3.5 Indicators of Key Financial Aggregates

Financial institutions assets divided by GDP had shown a continued upward
trend since 1970, exceeding 350% in 2008 (Figh9el).

The ratio of equities to GDP has indicated an increasing trend since the
1990s, reflecting firms raising funds from an active stock market. Compared
with equities, the bond market was less developedaiwan. The ratio of
outstanding bonds to GDP reached 20% for the first time in 2003 and stayed
at around 20% for the past few years (Figaee2).

The Satute for FinanciaAssets Securitisation anthe Satute for Real
Estate Securitisation were enacted in July 2002 and July 2003, respectively
Therefore, the development of assets securitisation is still in early steayjevan.

The ratio of beneficiary securities on asset securitisation to GDP is still very
low, less than 3% in 2008 (Figurs.2).

4. Monetary Policy Management and the Maco Economy in Taiwan

From the above analysis for the trend of macroeconomic and financial
indicators, we discovered some important featureJdiwan. First, the
importance of direct finance has gradually increased relative to indirect finance.
Apart from borrowing from banks, the other two ways for firms to raise funds
are from equities and bonds mark&te will call these two ways direct finance
for the rest of this papeSecond, due to higher trade integratidajwan's
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performance of economic growth heavily relies on external demand. Because
the IT bubble burst crisis and the present global financial crisis baffaiedn’s

real economynot only didTaiwan show a negative economic growth in 2001,

but it is also projected to exhibit a contraction in 2009. Both are related to weak
external demand. Third, deposit rates and bank lending rates obviously exhibited
changes in the same direction as the discount rate changes. That implies that
interest rate pass-through may exist in financial system.

Next, in this paperwe mainly examine if direct finance carfeat the
transmission channel of monetary policy to bank lending rates and deposit interest
rates (early and middle link). Besides, we will explore if direct finance can
affect monetary policy transmission (final link) by weakening the impact of
interest rate changes on aggregate demand.

4.1 Empirical Model

4.1.1 Model Specification of Monetary Transmission in the Presence
of Direct Finance

In this section, our study is based on the dynamics IS Curve by Rudenbush
and Svenson (1999), Estrella (2002) and Goswami et al. (2009). This model
initially was used for testing the hypothesis that securitisation limits the efficacy
of monetary policy to affect real economic variables. The rationale for this is
that now banks can substitute traditional liabilities to finance credit supipty
money demand more likely to be met at a given policy or target rate set by
monetary authorities. This equation models the effect of the change in real interest
rates on the output gap. Estrella (2002) and Goswami et al. (2009) specified
dynamic IS equation as follows.

vo=a(w)+ 2" By +v(w) (i =)+, D)
where o(w)=a
7(w)=7<0

The variabley, is output gap (denoted by LOGGAP in the representation
below) defined by the logarithm difference between actual real GDP (at 2001
constant prices) and potential real GDPor this studypotential real GDRs

1. Potential GDP refers to the highest level of real GDP that can be sustained over the long
term.
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computed by using the Hodrick and Prescott (HP) fikerfor the optimal lag
length p, we sequentially add lagged variables in the equation and at each
stage to test their statistical significance and the serial correlation of residuals.
i, represents the four-quarter average of the current and lagged policy interest
rate; 17 is the four-quarter average of the current and lagged CPI inflaticn rate
i,—71T represents the real interest rate (denoted by REALINT in the representation
below); €, is random disturbance term.

As stated by Rudenbush and Svenson (1999, p. 2079,a simple
representation of the monetary transmission mechanism, which, in the view of
many central banks, likely involves nominal interest rates (e.g. mortgage rates),
ex ante real short and long rates, exchange rates, and possibly direct credit
guantities as well. Equation (1) appears to be a workable approximation of these
various intermediate transmission mechanisms. In faghould be negative in
theory It means that the fall in real interest rate will enhance real, @B
the rise in real interest rate will reduce real GDP

This paper will focus on the changeg/noefficient. By looking at alternative
regressions to analyse the effect of direct finance, two models are examined:
the base case (below Model I) and the alternative cases (below Model Il). The
alternative model adjusts the base model by introducing direct finance (EB) and
other control variables (CVs), which affect both the intercept and slope of the
regression. EB is calculated as the sum of equity and bond to GDP; ngi®ely
= (market capitalisation of equities market plus outstanding amounts of bonds
markets)/GDPComparison is done between both cases, and we shall focus on
whether there is significant contribution reflected in the slope term or not. The
empirical model is estimated using OLS.

Model I: the base case [IS dynamic equation of output gap]
Where a(w,)=c, and 7, (w,)=7,

Thus dependent variable is the explanatory variables include a constant term,
lagged y, the real interest rate (i.e— 1)

2. At is quarterly CPI (base year=2006) inflation in percentage points, i.e. 100*(In Pt — In
Pt-1).
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Model II: Intercept and elasticity varying with EB [IS dynamic equation
of output gap linearly with InstrumeRariable Controls for
direct finance and other control variables]

where a(w,)=a, +%,EB, +Y . a,CV andy, (w,) =, +%,EB +>.7.,CV ;

To test the décts of EB and other CVs on the reaction to monetary policy
moves, we allow the coefficients of the real interest ygt@), and the intercept
term a (w), to vary with EB and other CVs. In this pap#ite openness in the
trade sector (OPEN) variable is control variable, which equals the ratio of the
sum of exports (including merchandise and services) plus imports (including
merchandise and services) to nominal GD#us, dependent variable is gnd
the independent variables are the constant terms (which includes the constant,
EB and OPEN), lagged,ythe elasticity of the real interest rate (i,e-17) and
various elasticity terms conditioned by the real interest rate such as EB and
OPEN variables along with interaction variables.

4.1.2 Model Specification of Interest Rate Pass-through in the Presence
of Direct Finance

After exploring monetary transmission in the presence of direct finance, we
further do a test for interest rate pass-through. This equation can simply be
based on the structural identification of the policy rate affecting market interest
rates. In addition, we will understand how the rising direct finance affects the
interest rate pass-through of monetary policy on the level of market interest
rates. If the policy interest rate and market rates have a unit root, we will test
for a co-integration relationship.

If there is co-integration relationship existing between the policy interest
rate and market rates, then we will employ error-correction model (ECM) to
analyse the interest rate pass-through. If not, we will refer to Goswami et al.
(2009) to specify the interest rate pass-through equation as follows.

irmk, = o + Zle ﬂ/.irmk,f/. +ZI/;0 (Vs t }//.H_ZEB,)ird/’/ +¢ (2)
Viua >0

whereirmk, ismarket interest rates, denoting either bank lending rates (denoted
by IRLOAN in the representation below) or one-year time deposit interest rates
(denoted by IRDY1 in the representation belowiyd is the discount rate
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(denoted by IRDIS); EB represents direct finance as bgefgrés lag length.
Theoretically y,, , shall be positive in equation (2).

4.2 Empirical Result
4.2.1 Unit Root Test

We first analyse all empirical data discussed in this pdpan-integration
and level stationary of endogenous variables shall be confirmed when we use
OLS estimation method. Thus, we analyse the stochastic properties of each
variable in our sample period in order to ascertain mean reversion by ruling out
stochastic behavior

Unit root tests will be run based on Phillips-Perron (1988) andlugmented
Dickey-Fuller (ADF).Table 1 shows the results of unit root test, using data
from 1990:Q1 to 2008:Q4.

Table 1
Unit Root Test Result
(1990:Q1 ~ 2008:Q4)

Variable Names PP Test ADF Test
Level
LOGGAP, -5.17%%%(13) -2.99%*(5)
REALINT, -1.41(4) -1.56 (4)
IRDIS; -1.57 (4) -1.77 (1)
IRLOAN; -1.01 (5) -0.98 (1)
IRTDY 1, -1.22 (2) -1.07 (1)
EB, -2.06 (2) -1.99 (0)
OPEN; -1.75 (75) 0.23 (8)
First Difference
D(LOGGAP,) -10.70***(16) -4.01%** (4)
D(REALINT,) -8.87%%%(4) -4.18%** (3)
D(IRDIS)) -4.92 ***(1) -4.75 ***(0)
D(IRLOAN;) -3.87%%%(8) -4, 12%%%(1)
D(IRTDY1,) -4, 12%%%(7) -4.62 ***(1)
D(EBy) -7.23%%%(8) -6.97***(1)
D(OPEN)) -18.84***(26) -2.98**(7)

Note 1. There is only an exogenous regressors (i.e. constant term) includedandPABF
test equation.
2. The number of parentheses refer to NeweasstAautomatic bandwidth selection for
PPtest, and automatic selection of lag length based on SI&OBrtest, respectively
3. *** and *** indicate the 10%, 5% and 1% level of statistical significance (two-tailed).
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In this paper we obtain that the output gap (LOGGAP) is I(0) level
stationaryAs for the real interest rate (REALINT), discount rate (IRDIS), bank
lending rate (IRLOAN), one-year time deposit interest ratd DR1), direct
finance (EB), and the openness of external trade (OPEN) are all I(1) level non-
stationary Therefore, we take the first thfence for these I(1) variables in
OLS estimatioh

4.2.2 Analysis of Monetary Transmission in the Presence of Direct
Finance

Table 2 presents the estimation results of equation (1), using data from
1990:Q1 to 2008:Q4. The first column presents estimates of the base case
equation (1), which is similar to that in Rudebusch and Svensson (1999), except
for y, ., which originally specified a&R (2). FromTable 2, we know that one,
two, and three period of lag output gap is significant in explaining current output

gap.

It is worth emphasising that, frofable 2, we found that there are three
possible obvious structural changes in the second quarter of 2001, 2003 and in
the fourth quarter of 2008, respectiveélne second quarter of 2001 and 2003
stands for the ITbubble burst crisis and Sevekeute Respiratory Syndrome
(SARS), respectivelyboth caused a sharp slowdown in real GO fourth
guarter of 2008 was due to the spread of worldwide financial dkisia.result,
there is a big discrepancy between actual real GDP and potential real GDP in
the three different time periods. Thus, we create three dummy variables D2001Q2,
D2003Q2 and D2008Q4, which take a value equal to 1 in the second quarter
of 2001 and 2003, and fourth quarter of 2008, respectively (others equal to 0),
to correct the discrepanciyn addition, S1 and S3 are significantlyfeient
from zero, which denote seasonal dummy variables of the first quarter and the
third quarteyr respectively

On the other hand, output gap does not significantly respond to the lagged
real interest rate. The coefficient of first difference of REALINT(-1) is negative,
but insignificantly diferent from zeroAs real GDRcomprises real consumption,
real investment and net real exports, so this result could be attributed to three
possible reasons. First, real interest rate is not the only factor influencing real
private investment, and more other factors, such as world economic growth,

3. Actually, some papers introduced a time trend (t) in OLS estimation.
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export orders growth, expectation of domestic economic growth, tax and political
environment, could affect real private investment as well. Second, with a relatively
high savings ratio (i.e. gross national savings divided by GNP) of above 25%
in Taiwan, the reduction in real interest rates could result in the fall in real
private consumptionThird, Taiwan is a small and highly open econorag
exchange rates may play a key role in stimulating economic growth as well,
besides the policy interest rate.

Columns 2-4 inTable 2 contain estimation results of variants of equation
(1), in which only the intercept, only the interest rate elastiaitg both terms
are allowed to vary with D(EB)We found that D(EB) cannot influence the
constant term and the slope of equation (1). First, we seeTabhe 2 that if
only the intercept is allowed to vampis additional parameter is not significantly
different from zeroWhen only the interest rate elasticity is allowed to yvtryg
OLS estimation results indicate that the interaction term of D(EB) and the
difference of real interest rates has a positive coefficient and is not statistically
significant. Even though direct finance is more rapidly developed than before in
Taiwan, it does not seem to significantiyfeat the response of output to the
changes in monetary policY¥his could be because small and medium-sized
enterprises account for nearly 98% of all enterpris@saiiwan, which still heavily
rely on bank crediAs a result, direct finance may not undermine the transmission
of monetary policy If the intercept and the interest elasticity are allowed to
vary with D(EB), we found that the coefficients of D(EB) and of the interaction
term of D(EB) and the difference of real interest rates are still insignificantly
different from zero.

After adding D(OPEN) control variable, we found that the coefficients for
the interaction term of D(EB) and the difference of real interest rates, the
interaction term of D(OPEN) and difference of the real interest rates, all have
negative signs but are not statistically significant (see columrrabte 2). In
other words, it is not evident that higher D(EB) and D(OPEN) have changed
the transmission mechanism of monetary polfdgo, for the joint eflect of
D(EB) and D(OPEN) variables, the result indicates that the openness of trade
sector does not statistically amplify or dampen the impact of direct finance on
the efect of monetary policy (see column 6 Table 2).

We need to point out here thatfdifent control variables, such as credit

growth, have been examined in the intercept and slope terms, and those which
have been found to be insignificant from zero have been excluded.
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OLS Estimation: IS Dynamic Equation of Output Gap Linearly with Instrumental

Table 2

Variable Controls for Direct Finance and Openness Girade Sector*

(1990:Q1 ~ 2008:Q4)
Model I | Model II
LOGGAP
Base case Intercept varying Elasticity Intercept and Intercept and Intercept and
with EB varying with EB Elasticity Elasticity Elasticity
varying with EB| varying with EB varying with EB
and OPEN and OPEN, and
joint effects of
EB and OPEN
@ ) 3 4) ) (6)
Constant 0.307 0.269 0.318 0.238 0.473* 0.498*
(1.55) (1.36) (1.59) (1.17) (1.68) (1.74)
LOGGAP(-1) 0.977#% 0.989# 0972 1.002%#% 0984 0975
(14.08) (14.32) (13.76) (13.86) (13.38) (13.04)
LOGGAP(-2) -0.485%#% -0.484#5 -0.491### -0.474%+% -0.397##* -0.3807#*
(-5.18) (-5.22) -5.17) (-5.02) (-3.62) (-3.39)
LOGGAP(-3) 0.306%#* 0.322%%% 0.3]2% 0.316%%* 0.287 ** 0.280%%*
2.79) (2.96) (2.81) (2.88) (2.53) (2.43)
D(REALINT(-1)) 0.444 0.421 0.406 -0.476 -0.584 -0.529
(-1.09) (-1.05) (-0.98) (-1.15) (-1.38) (-1.22)
D2001Q2 -3.779%#% 3,743 -3.8027** -3.694%%% -3.611%k* -3.775%**
(-3.09) (-3.10) (-3.09) (-3.04) (-2.96) (-3.04)
D2003Q2 -4 44475 4 476w 4 440 _4.493%F% 4 497 4 45]
(-3.66) (-3.73) (-3.64) (-:3.72) (-3.71) (-3.64)
D2008Q4 -6.522%#* -6.071#%% -6.525%## -5.921 % -1.346%#* -5.6207%#*
(-5.23) (-4.80) (-5.21) (-4.57) (-4.38) (-2.08)
S1 22217 -2.329%% 2,201k -2.391kk% -3.038#* 3,135k
(-4.90) (-5.14) (-4.82) (-5.13) (-4.46) (-4.51)
S3 1,598 1847 1.561 %+ 1.986%* IV 1.8647%
(3.45) (3.80) (3.30) (3.70) 3.1 (3.10)
D(EB) 1.556 2.054 2496 2.641%
(1.56) (1.60) (1.88) (1.93)
D(OPEN) -3.872 -3.390
(-1.334) (-1.12)
D(EB)*D(OPEN) -13.504
-0.91)
D(EB)*REALINT(-1) 0.750 -1.209 -1.999 -2.388
(0.49) (-0.62) (-0.96) (-0.99)
D(OPEN)*REALINT(-1) -2.178 -2.112
(-0.42) (-0.39)
D(EB)*D(OPEN)*REALI
NTCD) 21.810
0.78)
Adj. R® 0.796 0.801 0.794 0.799 0.799 0.796
Durbin-Watson Stat. 2.168 2.299 2172 2.339 2.138 2.100
F Statistic 33.564 31.113 29.882 28.051 23.877 20.463
Prob(F Statistic) 0.000 0.000 0.000 0.000 0.000 0.000

*. Different control variables (CVs), such as credit growth, have been examined in the intercept
and slope, and those which have been found to be insignificant from zero have been excluded.

Note 1.
2.
3.

4.

t statistic are in parentheses.

* ** and 888 indicate the 10%, 5%, and 1% level of statistical significance (two-tailed).
The shaded areas highlight the coefficient values of the interest rate elasticity of the
output gap.

D2001Q2, D2003Q2, D2008Q4 denote dummy variables of the IT bubble burst crisis,
SARS, global financial crisis, respectively

S1 and S3 denote seasonal dummy variables of the first quarter and the third quarter,
respectively
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4.2.3 Analysis of Interest Rate Pass-through in the Presence of Direct
Finance

First, let us take a look at Figuk8 at first. From FigureA3, we found
there is a positive relationship among the discount rate, bank lending rates, and
one-year time deposit interest rates. Because IRDIS, IRLOAN afDYR
are 1(1), we then adopt the Johansen(1988) technique to test their co-integration
relationship.

The trace test __and maximum eigenvalue tekt_ in Table 3 both show
that no cointegration relationship exists at the 5% significance level between the

discount rate and bank lending rates, and between the discount rate and one-
year time deposit interest rates. Thus, we apply equation (2) to analyse interest

rate pass-through.

Table 3
Cointegration Test
(1990:Q1 to 2008:Q4)

D(IRLOAN) D(IRTDY1)
Base case Elasticity varying Base case Elasticity varying
Model with D(EB) with D(EB)
€8] 2) @) 2)
Constant -0.039%* -0.041%* -0.039%* -0.040%*
(-2.56) (-2.62) (-2.52) (-2.62)
D(IRLOAN(-1)) 0,288 0.279%
(2.94) (2.73)
D(IRDIS) 0.405%** 0.3847#* 0.7447%* 0.782%**
(6.54) (5.11) (10.94) 9.67)
D(IRDIS(-1)) 0.148* 0.205%* 0.201%** 0.199%+*
(1.81) (2.27) (2.88) (2.41)
D(EB)*D(IRDIS) -0.008 0.429
(-0.02) (1.14)
D(EB)*D(IRDIS(-1)) -0.565 -0.339
(-1.45) (-0.79)
Adj. R? 0.660 0.661 0.742 0.734
Durbin-Watson Stat. 1.956 1.989 1.747 1.776
F Statistic 49.547 30.265 105.39 52.84
Prob(F Statistic) 0.000 0.000 0.000 0.000

Notel. r represents the number of different cointegration vectors.
2. * denotes rejection of the null hypothesis at the 5% level.
3. The number of lag period is 4 quarters.
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Table 4 presents the OLS estimation results of bank lending and deposit
interest rates pass-through, using data from 1990:Q1 to 2008:Q4. The first column
presents the estimates of the base case equation (2), and it shows that both the
change in bank lending rates and deposit rates are sensitive to the change in the
discount rate.

Next, we would like to know by allowing D(IRDIS) and D(IRDIS(-1)) to
vary with the D(EB) in equation (2), whether the change in bank lending rates
(D(IRLOAN)) or the change in one-year time deposit interest rates TD(YR))
will be affected.As a result, we find the interaction céiefent (i.e.
D(EB)*D(IRDIS) and D(EB)*D(IRDIS(-1))) between D(EB) and the difference
of the discount rate, as well as the one period lag discount rate, have negative
signs but are not statistically different from zero in D(LOAN) equation. This
indicates that the rise of direct finance does not seem to dampen the sensitivity
of the change in bank lending rates to the change in the discount rate. On the
other hand, the change in direct finance also does not affect the sensitivity of
the change in deposit interest rates to the change in the discount rate.

Table 4
OLS Estimation Results of the Lending and Deposit Rate
Pass-thiough, Linearly with Instrumental Variable for Direct Finance
(1990:Q1~2008:Q4)

D(IRLOAN) D(IRTDY 1)
Base case Elasticity varying Base case Elasticity varying
Model with D(EB) with D(EB)
@ (2 @ )
Constant -0.039%* -0.041%* -0.039%* -0.040%*
(-2.56) (-2.62) (-2.52) (-2.62)
D(IRLOAN(-1)) 0288 0.279%#%
(2.94) 2.73)
D(IRDIS) 0.405%* 0.384%** 0.744%** 0.782%**
6.54) 6.1D (10.94) ©0.67)
D(IRDIS(-1)) 0.148* 0.205%* 0.201%** 0.199%*
(1.81) (2.27) (2.88) (2.41)
D(EB)*D(IRDIS) -0.008 0429
(-0.02) (1.14)
D(EB)*D(IRDIS(-1)) -0.565 -0.339
(-1.45) (-0.79)
Adj. R’ 0.660 0.661 0.742 0.734
Durbin-Watson Stat. 1.956 1.989 1.747 1.776
F Statistic 49.547 30.265 105.39 52.84
Prob(F Statistic) 0.000 0.000 0.000 0.000

Notel. t statistics are in parentheses.
2. * *_ and *** indicate the 10%, 5%, and 1% level of statistical significance (two-tailed).
3. The shaded areas highlight the coefficient values of the first difference interest rate pass-
through.
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5. Impact of Crisis on Real Economy inTaiwan
5.1 Examination of Recent Macroeconomic and Financial Indicators
5.1.1 Seriously Contraction of Real GDP

Due to the impact of the global financial crisigjwan’s real GDRat 2001
constant prices) has contracted significantly since the second half of 2008.
Following the 8.61% negative growth of the fourth quarter of 20@8yan’s
real GDP still shrank a record 10.13% in the first quarter of 2009, largely due
to a sharp fall in export and private investment spendiagvans real GDP
contracted by 7.54% in the second quatetter than the first quarter in 2009
(seeTable 5).

5.1.2 A Slow Pace of Contraction in Export, Export Orders and
Industrial Production

Due to weak external demand, export orders have exhibited a negative
growth for twelve consecutive months since October 2008. Besides, export also
has posted thirteen consecutive months’ negative growth since September 2008
(seeTable 5). Howeverwith a slow pace of contraction, month by month, the
poor performance of exports and export orders are generally improving from
February 2009 onwards, due to the gradual recovery of worldwide ecohomy
the future, as long as external demand continues to impi@wans real
economy is likely to gradually recover as well.

5.1.3 A Higher Unemployment Rate

Taiwan’s labour market softened from September 2008, mainly attributable
to a weakened economy at home and abrdaidvan’s average unemployment
rate in the first nine months of 2009 reached 5.85%, up 1.92 percentages point
from the same period of 2008 (s€able 5).

5.1.4 Maintaining a Low Policy Interest Rate

In order to stabilise the domestic financial system and promote domestic
economic growth, the CBC continued to cut its policy rate (i.e. the discount
rate) seven times, and the discount rate dropped to 1.25% in February 2009.
Following the decreased discount rate, the inter-bank overnight call-loan rate
has sharply dropped to around 0.10% (Fabkle 5).
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5.1.5 Continued Low NPL Ratios

The global financial crisis set off by the US housing bubble burst has severely
undermined financial systems in the US and Europe. In corfisasgns financial
system remains relatively stable, financial intermediation functions norraaty
problems such as liquidity shortage and undercapitalisation are generally absent.
In 2001, the average non-performing loan (NPL) ratio of domestic banks once
exceeded 10% due to the burst of IT bubble. Later on, banks actively dealt with
non-performing loans and wrote off bad loans, plus enhanced risk management
and internal audit, the NPL ratio continued to decline. For the past two years,
the NPLratio of domestic banks is relatively lpmaintaining below 2% (see
Table 5).

5.1.6 Weak Demand for Bank Loans

Due to less globalisation of domestic banks and less investment in complicated
new financial products, the spread of the global financial crisis resulted in relatively
limited loss of domestic bank&s a result, the NPkatio of domestic banks is
still low. Sluggish growth of bank loans reflected weak demand for funds, and
banks’ conservative lending attitude during economic recession. The weak
demand for bank loans is related to the uncertainty of future economic prospects
and the public lack of confidence.

5.1.7 Gradually Rising Market Capitalisation of Stock Market

The market capitalisation of stock markets is highly correlated with the
performance of stock market. Severely hit by the US sub-prime mortgage crisis,
TAIEX dropped to around 4,000 points in November 2088.a result, the
market capitalisation of stock markets also decreased sharply from September
2009 to November 2009. Lafesome factors, such as financial crisis tending to
stabilise, the stimulus of easing monetary policy and fiscal packages, and rush
orders from Mainland China, all contributed to the bounc&aivan stock
market. In addition, the recent remarkable improvement in cross-strait relationship
and clear signs of recovery for the global economy also help push up the market
capitalisation ofTaiwan stock market. Compared with January 2009, market
capitalisation ofTaiwan stock market in September 2009 increased by 76.2%
(seeTable 5).

233



Table 5
Recent Performance ofTaiwan’'s Macroeconomic and
Financial Indicators

Unit * %
Macroeconomic Indicators Financial Indictators
Economic Exports . Non- . Market
Growth Growth | Exports | Industrial CPI Discount Interbfmk performin Values of
year Rate (at .| Unemploy . Rate Overnight| g Loan |Bank Loan| Stock
/month 2001 (c'ounted Order Production -ment Rate Inflation (end of | Call-Loan| Ratio of | Growth Market
in US Growth | Growth (2006=100) . o
covstam dollar) month) Rate Domestic (Billion of
prices) Banks NTS)
2001 -2.17 -16.9 -11.5 8.4 4.57 -0.01 2.125 3.69 11.27 -2.72 10248
2002 4.64 7.1 11.2 7.5 5.17 -0.20 1.625 2.05 8.85 -2.17 9095
2003 3.50 11.3 12.6 9.1 4.99 -0.28 1.375 1.10 6.08 4.38 12869
2004 6.15 21.1 26.5 9.3 4.44 1.61 1.750 1.06 3.80 10.71 13989
2005 4.16 8.8 19.2 3.8 4.13 2.31 2.250 1.31 2.24 8.13 15634
2006 4.80 12.9 16.7 4.7 391 0.60 2.750 1.55 2.13 2.57, 19377
2007 5.70 10.1 15.5 7.8 391 1.80 3.375 2.00 1.84 2.40] 21527
2008 0.06 3.6 1.7 -1.8 4.14 3.53 2.000 2.01 1.54 2.49] 11707
2008/1 11.8 16.9 12.7 3.80 2.94 3.375 2.09 1.83 2.81 19140
2 18.3 18.1 16.1 3.94 3.86 3.375 2.08 1.79 2.07 21383
6.25 22.7 12.8 9.8 3.86 3.94 3.500 2.08 1.69 2.16 21735
4 139 15.7 10.5 3.81 3.88 3.500 2.11 1.65 2.03 22645
5 20.5 14.5 5.7 3.84 3.71 3.500 2.10 1.61 2.54 21892
6 4.56 21.2 9.3 5.2 3.95 497 3.625 2.11 1.55 322 19137
7 79 5.5 1.9 4.06 5.81 3.625 2.17 1.54 3.31 17894
8 18.2 5.4 0.7 4.14 4.68 3.625 2.16 1.53 3.34 17975
9 -1.05 -1.6 2.8 -1.2 427 3.10 3.500 2.09 1.53 3.53 14584
10 -8.3 -5.6 -12.5 4.37 2.39 3.000 1.93 1.54 4.14 12403
11 -233 -28.5 -28.3 4.64 1.94 2.750 1.41 1.60 4.13 11365
12 -8.61 -41.9 -33.0 -32.0 5.03 1.27 2.000 0.87 1.54 2.49 11707
2009/1 -44.1 -41.7 -43.3 5.31 1.48 1.500 0.23 1.57 1.17 10844
2 -28.6 <223 -27.2 5.75 -1.33 1.250 0.14 1.61 0.28 11636
3 -10.13 -35.8 <243 -25.8 5.81 -0.15 1.250 0.14 1.63 -0.18 13199
4 -343 -20.9 -20.0 5.76 -0.46 1.250 0.13 1.63 -0.23 15098
5 -31.5 -20.1 -18.4 5.82 -0.09 1.250 0.10 1.61 -0.93 17349
6 -7.54 -30.4 -10.9 -11.3 5.94 -1.98 1.250 0.10 1.50 -1.29 16215
7 -24.5 -8.8 -1.9 6.07 -2.32 1.250 0.10 1.47 -1.45 17893
8 -24.6 -12.0 -9.6 6.13 -0.81 1.250 0.10 1.44 -0.9 17330
9 -12.7 -3.0 1.0 6.04 -0.86 1.250 0.10 1.38 -1.19 19108

Source: DGBAS, Ministry of Economiéffairs, Ministry of Finance, and Central Bank of the
Republic of China (@iwan).

In summary the performance of economic indicators in the recent global
financial crisis is actually similar to those when IT bubble burst in 2001. For
instance, the severe contraction of real GDEreasing unemployment rate,
negative growth in exports, industrial production, and export orders, etc, all resulted
from weak external demand. Howeyéhere was at least one significant
difference between this global financial crisis and the IT bubble burst crisis.
During the IT bubble burst period, the slowdown in economic growth adversely
affected the financial conditions of enterprises while the steadily rising
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unemployment rate weakened individualsility to service their debAs a result,

the NPLratio reached 1.27% at the end of 2001, and peaked1a?4% in
March 2002. This was partly owing to an accelerating slide in the local economy
resulting from the impact of Septembedr terrorist attacks in the US, and the
inclusion of a vast amount of bad loans associated with the take-over of 36
problem community financial institutions by 10 domestic banks.

On the other hand, during the global financial crisis in 2008-2009, the
government allowed unemployed workers and some troubled enterprises to defer
their payment of principal and interests for housing loans and business loans,
respectively and extended housing loan periods to 30 years. Furthermore, the
Small and Medium Enterprise Credit Guarantee Fund raised the guarantee
coverage percentage on borrowings made by small and medium-sized enterprises,
and banks strengthened their risk managemfent result, the NPlatio just
slightly rose, compared with prior to this global financial crisis.

This paper uses the Chart 3 framework conceptualised by Bayoumi and
Melander (2008) to explain macro-financial link during financial crisis period.
The IT bubble burst period is a good case for explaining macro-financial links.

Chart 3
A Framework for Macro-Financial Link
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During the IT bubble burst period, a sharp contraction in real GDP due to
weak external demand resulted in the rising unemployment rate and falling
industrial production, and households and firms could not service their debt, thus
NPL continued to rise. Due to the increasing NPL ratio, banks’ capital adequacy
ratios (CARs) fell. Thus banks were induced to tighten their lending standards
to reduce the quantity of credit and restore the CARs. The channel in Chart
3 can be demonstrated by arrows from INCOME ---> CARs ---> Lending
Standards ---> CreditAs a result, a tightening of lending standards caused a
decrease in the quantity of credit, as shown in the second link. When credit
availability fell, there was a direct effect on spending due to credit constraints.
This is a key link from CREDIT to SPENDING in Chart 3. Income fell as
spending dropped. The final link is the feedback loop from income through balance
sheets of banks, firms and househdlsg.spending and income fell, loan losses
gradually increased and the NRhtio deteriorated furtheDue to the
deterioration of incomes and balance sheets for firms and households, the
borrowing from banks decreased. This channel is represented by an arrow from
INCOME to CREDITin Chart 3.Taking this feedback mechanism into account,
the final effect of the NPL ratio shock on aggregate demand is larger than the
direct efect. To prevent the problem from getting worse, the government helped
set up the asset management company in May 2001 to absorb bad loans, and
encouraged banks actively to deal with non-performing loans and write off bad
loans.Therefore, as the feedback loop was split, the KRio fell gradually
The NPLratio declined from 1.27% at the end of 2001 to 8.85% at the end
of 2002 (Bble 5).

The economic performance in the Easian Financial Crisis period in 1997-
1998, actuallywas relatively healthy and favorablhis may be related to the
better domestic real economgontinued surplus in the current account, low
external debt, high foreign exchange reserves, rapid reaction of firms, and orderly
opening of the capital accourtherefore, Easfsian Financial Crisis just had
a little adverse impact on macro-financial link.

The spread of the global financial crisis in the second half of 2008 simply
resulted in relatively limited loss for domestic banks, due to less globalisation
and less investment in complicated new financial products of domestic banks.
Furthermore, the government took some measures to stabilise the financial
system.As a result, income fell due to weak external demand, but the NPL
ratio of domestic banks was still loBank loans exhibited sluggish growth,
mainly because of weak demand for funds, and partly because of banks’
conservative lending attitude during the early stage of economic recession. Fall
in credit leads to decreased spending and income.
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Global financial crisis leads to global economic recessiith a relatively
sound financial system, the external demand shock resulted from global recession
has a bigger adverse impact than financial shock on the real eco®iong
as the global economy continues to recpeeupled with an easing monetary
policy and an expansionary fiscal polidiis finally will exert a good macro-
financial links.

In the next section, we will analyse and discuss how the CBC used monetary
policy management to react to financial crisis, explaining further how the CBC
and the other government agencies coordinate to maintain financial stability

5.2 Monetary Policy Management Reaction to Financial Crisis in Recent
Years

5.2.1 East Asian Financial Crisis Period in 1997- 1998

Globalisation leads to rapid capital flows. Especjahort-term capital flows
are more volatile. If a country’'foreign exchange rate is inflexible, then the
expectation of currency appreciation could lead to a surge in capital inflows.
Surging capital inflows could give rise to excessive growth in bank credit and
money supplyas well as speculative bubbles in real estate and stock markets.
Once the bubbles burst, sudden reversals of capital flows will result in a currency
crisis, as well as a collapse of the financial system, and eventually undermine
the economyThis phenomenon was actually observed across a numhsiaof
economies during tha&sian financial crisis in 1997-1998.

During the 1997-1998 crisis periods darcapital outflows fromsia exerted
a downward pressure on the Mallar, tightenedTraiwan's financial conditions,
and threatened the stability of the econofine CBC took the following response
measures:

5.2.1.1 Reducing Depreciation Expectations of the NT Dollar

The CBC stepped in the foreign exchange market from July to October in
1997 to curb depreciation expectations of the ddllar As a result of heavy
intervention, foreign exchange reserves fell by US$7 billion within four months.
At the same time, monetary conditions tightened, interest rates went up and
stock prices fell sharply
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5.2.1.2 Alleviating the Volatility in the Money Market and Conducting
a Flexible Exchange Rate Policy

As theAsian financial crisis showed no signs of abating, the CBC decided
to change its policy approach in order to shield the asset markets and the real
economy from the damage caused by the prolonged monetary tightness. In mid-
October 1997, the CBC ceased to defend the exchange rate, and at the same
time lowered required reserve ratios.

The NT dollar consequently exhibited a sharp downward trend from mid-
October 1997 onwards and reached a low of 34.4 against the US dollar in mid-
January 1998, depreciating by 17% within three months.

5.2.2 Global Financial Crisis in 2008-2009

After the collapse of Lehman Brothers in September 2008, the global financial
crisis battered economies worldwide. Because the financial crisis escalated in
the US and the Europe, the risk of a global downturn had risen drastically.

As greater globalisation links economies around the world closely together
Taiwan, a small and highly open econgrisysusceptible to a global economic
downturn. Slackened demand from abroad cads@dans exports growth to
turn negative since September 2008, greatly restraining the contribution of external
demand to economic growth. Moreoyfinancial market stress at home as well
as abroad, and rising unemployment curtailed domestic consumption and
investment.These factors increased the downside risk$aivan's economic
growth. For a few months, economic indicators, such as exports growth, industrial
production, consumption and employment, were less than satisfactory

During the global financial crisis, the CBC paid close attention to the liquidity
conditions of financial institutions to maintain financial stahil&y the same
time, due to subsiding inflationary pressure, the CBC took some response
measures to promote economic growth.

5.2.2.1 Lowering the Policy Rate and Required Reserve Ratios

The CBC cut policy rates seven times by a total of 237.5 basis points since
September 2008Nith an eficient interest rate pass-through, both long-term
and short-term market interest rates have fallen, significantly reducing the burden
of mortgage borrowers and enterprises. Besides, in response to deteriorating
economic and financial developments at home and abroad, on September 18, the
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CBC reduced required reserve ratios on NT dollar deposits, with an estimated
effect of injecting liquidity worth NT$200 billion.

5.2.2.2 Expanding Repo Facility Operations

From September 26, 2008 onwards, the CBC expanded Repo facility
operations to ensure sufficient sources of liquidity for financial institutieliggble
counterparties include banks, bills finance companies, Chunghwa Post, securities
firms and insurance companies. The term of the facility is set within 180 days
(initial 30 days) to provide market access to lortgem liquidity.

5.2.2.3 Relaxing Requiring Funds of Banks

The CBC announced that it allowed banks to use certificates of deposits
issued by the CBC or redeposits with the CBC to borrow collateral loans or
request early withdrawals whenever needs arise.

5.2.2.4 Providing Preferential Housing Loan Program

On September 22, 2008, the CBC joined other government agencies to
provide Preferential Housing Loan Program worth NT$200 billion to help
homebuyers and support the sluggish housing market.

5.3 Monetary Authority’ s Policy Reactions to Financial Crisis for
Financial Sability

Financial stability primarily refers to the stability of the financial system,
while the stability of the financial system includes the stability of financial
institutions and financial markets. Once a disruption in the financial system occurs,
the CBC can function as a lender of last resort and provide necessary
accommodation to the troubled financial institutions or maintain the normal and
smooth operations of financial markets. The setting of monetary policy as a
whole cannot change dramatically if the disruption is a special case.

5.3.1 East Asian Financial Crisis Period in 1997- 1998
As mentioned above, implementing a flexible exchange rate policy in mid-
October 1997 was an important turning point to address financial crisis. More

importantly the CBC fended bfspeculative attacks in the foreign exchange
market by prohibiting domestic institutional investors from engaging in non-delivery
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forward (NDF) transactions to block speculators’ access to NT dollar funds in
May 1998.

As a result, the downward pressure on the NT dollar was largely relieved,
and the exchange rate of the NT dollar fluctuated between 32.0 and 34.9 against
the US dollar during the remainder of the crisis period. Monetary conditions
have become moderately ea#s Asian currencies rebounded strongly in
September 1998, the CBC implemented a more relaxed monetary policy to
stimulate domestic demanthe CBCS policy actions include lowering required
reserve ratios and the discount rate, appropriating the postal savings redeposits
to assist banks in extending mortgage loans to the first-time home buyers and
project loans for small and medium-sized enterprises. These measures largely
mitigated the negative impact of thsian financial crisis on th&aiwan economy
The event also demonstrated the close economic ties amonfskgastountries
and the growing influence of international capital flows on the policidsiain
central banks.

In brief, the CBC reacted to the above-mentioned adverse conditions by
removing distortions from the foreign exchange market and adopting an
accommodative monetary polidys a result,Taiwan was lagely unscathed by
the crisis.

5.3.2 Global Financial Crisis in 2008-2009

As mentioned above, cutting policy rate and required reserve ratios provide
additional sources of liquidity for financial institutions and promote economic
growth. In fact, these measures also help safeguard financial stability

To maintain financial stabilitythe government took the following actions.
For instance, in order to quickly shore up the financial system, bolster the
confidence of depositors, safeguard the financial condition of financial institutions,
and promote the healthgustainable development of the financial markets, the
government declared full guarantee coverage on all bank deposits and inter-
bank call loans, &ctive from October 7, 2008 until December 31, 200®.
coordinate these full guarantee measures, the Financial Supervision Commission
(FSC) exercises tighter supervision of related operations, and works hand-in-
hand with the CBC to closely monitor for any irregularities in inter-bank call
loans.
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To implement the guarantee, the FS@esrfinancial institutions to pay close
attention to asset-liability management and improve their disclosure of financial
and business information; strengthens capital adequacy regulations and financial
soundness; strengthens corporate governance, internal controls, and internal audit
systems.

In addition, theSmall and Medium Enterprise Credit Guarantee Fund has
raised the guarantee coverage percentage on borrowings made by small and
medium-sized enterprises.

Besides, in response to a sharp fall in domestic stock market during the
global financial crisis period, the FSC announced some measures designed to
maintain an orderly and stable stock market and bolster investors’ confidence.

1. Coordinated the National Financial Stabilization Fund to support the domestic
stock market to maintain the stability of stock market.

2. Temporarily reduced the limit on short selling for borrowed andjimatocks
from September 30, 2008 to December 31, 2008

3. Any stock market manipulation and the spreading of rumors and false
information will be vigorously investigated.

4. Encouraged banks, security companies and listed companies to carry out a
stock buyback.

6. Conclusion

In this paperwe found that output gap does not significantly respond to the
lagged real interest ratés real GDRcomprises real consumption, real investment
and net real exports, this result could be attributed to three possible reasons.
First, real interest rate is not the only factor influencing real private investment,
and other factors, such as world economic growth, export orders growth,
expectation of domestic economic growth, tax and political environment, could
affect real private investment as well. Second, with a relatively high savings
ratio (i.e. gross national savings divided by GNP) of above 25Paiiman, the
reduction in real interest rates could result in the fall in real private consumption.
Third, Taiwan is a small and highly open econgisy exchange rates may play
a key role in stimulating economic growth as well, in addition to the policy interest
rate.
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Moreover we do not find strong evidence that a rise in direct finance has
lowered the degree of sensitivity of real GDP to the change in the policy interest
rate. In other words, the change in direct finance does not appear to affect the
macro-financial link significantlyThis could be because small and medium-sized
enterprises account for nearly 98% of all enterpris@saiiwan, which still heavily
rely on bank credit. This finding implies that the CBC does not need to undertake
a larger monetary move to achieve its intended objective in terms of economic
growth, while taking into account a rising trend of direct finance.

We also found that both the change in bank lending rates and deposit rates
are sensitive to the change in the discount rate. Howthesichange in direct
finance does not seem to affect the sensitivity of bank lending rates and deposit
interest rates, respectivelip changes in the discount rate, either

Nevertheless, this does not mean that direct finance is not important in
macro-financial links. On the contramye need to continue to pay more attention
to watch the development of direct finance, even about globalisation, asset
securitisation, financial derivatives, etc. Those factors all may disturb the
transmission mechanism of monetary policy and bring new challenges to financial
stability in Taiwan in the future.

Financial soundness plays a key role in macro-financial firtkes EasAsian
financial crisis, IT bubble burst crisis and recent global financial crisis have all
highlighted the importance of financial soundness. In the era of globalisation,
financial soundness is essential in protecting an economy from the contagion of
crises in other countries. Confronting a rise in globalisation, direct finance and
financial innovation, financial institutions need to handle increasingly complicated
risk management problems.

Taiwan is a small and highly open econpanyd the performance of economic
growth heavily relies on export$aiwans economy was hit severely by weak
external demand caused by recent worldwide financial crisis. Fortunately
Taiwans financial system remains stable and runs smoothly; therefore, easy
monetary policy could help promoting domestic economic growth during financial
crisis period. Furthermore, fiscal stimulus packages can also make up for some
losses in external demand. These stimulus measures include issuing shopping
vouchers of NT$3,600 for each person, expanding public infrastructure
investment, lowering tax rates, subsiding worker income, promoting employment,
providing industry bailout, etc.
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Besides, the government took some measures to stabilize the financial system,
such as allowing unemployed workers and some troubled enterprises to defer
their payment of principal and interests for housing loans and business loans,
respectivelyand extending housing loan periods to 30 yeds®, theSmall and
Medium Enterprise Credit Guarantee Fund has raised the guarantee coverage
percentage on borrowings made by small and medium-sized enterpgsas.
result, income fell due to weak external demand, but the NPL ratio of domestic
banks was still lowwith a relatively sound financial system, the external demand
shock resulted from global recession has a bigger adverse impact than financial
shock on the real economy

Finally, the CBC and the FSC should continuously work in close collaboration

to monitor and evaluate the related risk exposures of financial institutions as
well as the impact of their risk exposures on other sectors.
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Figure A4
Exchange Rate, Foreign Exchange Reserves and Overall BOP
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Figure A6.1
Sock Market Development Indicators
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Figure A6.2
Stock Market Development Indicators (cont'd) o
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Figure A9.1
% Indicators of Key Financial Aggregates
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Figure A9.2
Indicators of Key Financial Aggregates (cont'd)
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CHAPTER 9
MACRO-FINANCIAL LINKS AND MONETARY POLICY
MANAGEMENT IN THAILAND

By

P. Chantapacdepong, Kedphittaya, and KThanapase

1. Introduction

The topic of macro-financial link has been one of most heated issues debated
amongst economists and central bankers during the global economic crisis. The
current crisis was unprecedented in terms of its scale, complerdyspeed of
transmission. Despite the fact that a series of coordinated actions by central
banks and governments have helped to stabilise the markets somewhat, many
of the underlying problems remain.

When the crisis initially erupted, some suggested that the effect of the crisis
would remain contained within the financial secldris expectation, as it turned
out, was not trueThe contagion expanded from the financial to the real sector
Through both the financial as well as the trade and investment channels, these
shocks had been also propagated to emerging economies. The negative feedback
loop between the deterioration in the real economy and the financial sector had
added to the uncertaintyhis calls for careful review of how such a crisis
evolved and how central banks can prevent a similar situation from happening
again. This paper is a step in that direction, as we questioned ourselves about
the lessons we have learned from the crisis, especially lessons regarding the
linkage between the macro and financial sectors and its implication for monetary
policy. In particulay it is crucial to gain an understanding of the channels through
which monetary policy influence financial conditions.

This paper is structured as follows. Following the introduction, Section 2
briefly surveysThailands economic development and the evolution of monetary
policy in Thailand. Section 3 discusses the impact of the financial crisis on real

1. Authors are attached to the Monetary Policy Group, Bank of Thailand. The viewpoints
expressed in this paper are those of the authors and do not necessarily represent the official
position of Bank of Thailand.
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economy as well as financial market and highlights the measures taken by the
Bank ofThailand (BOT) to shore up confidence and restore the ecorgeugon

4 explores empirically the possible financial linkages and financial spillover between
the US and Thailand as well as analyses the impact of the tightening credit
condition on economic activitysuch as investment and income, which in turn
could afect the banls financial position. Section 5 discusses and investigates
both descriptively and empirically how monetary policy has been transmitted to
the macroeconomy in Thailand. Section 6 in conclusion wraps up with a summary
of the objective and methodology of the study

2. Overview of Thailand’s Economic Development and Framework of
Its Monetary Palicy

This section presents a broad overview ledilands economic development
and framework of monetary policyhe survey is divided into two periods: the
pre- and post-199&sian Financial Crisis.

2.1 Pre-1997 Asian-crisis Period

Since the 1980s, Thailand had enjoyed a remarkably good economic
performance with relatively high economic growth and low inflation iAféh
regard to monetary policyhe BOTadopted a fixed exchange rate regime with
the value of the baht pegged to a basket of currencies. The focus of monetary
policy during this period was to provide a stable environment that facilitated
international trade and investment.

Figure 1
Thai Economic Growth and Inflation
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Source: BOT MOC, NEADB
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During 1987-1995, Thailand enjoyed a fast economic expansion with an
average growth of 9.9% per year as illustrated in Figure 1. The inflation rate
was somewhat low with an annual average of 4\84th a narrow fluctuation,
the exchange rate was fixed between 24.92 - 25.74 THB/USS$. In the mid-
1990s, Thailand was rated by thé/orld Bank as one of the fastest-growing
economies in the world.

The main factors supportive of the economic expansion in Thailand during
this period included a high rate of private investment, an impressive growth in
export sector as well as massive inflow from abroad. During the years 1987 to
1990, the rate of investment growth was more than 20%, nearly double the size
of Thailands overall GDRyrowth rateThe share of investment to GDireased
to more than 40%, which was deemed fairly high by both historical and
international standards. Moreoyéhnanks tolhailands low wages, the level of
foreign direct investment (FDI) increased dramaticadlgpecially in export
industriesAs a result,Thailands export grew very fast with an average annual
growth rate of 22.3% between 1990 and 1996. The financial liberalisation scheme
during early 1990s also induced huge capital inflow to the cauhltry net
capital inflow increased rapidly from US$9.7 billion in 1992 to about US$21.9
billion in 1995.

Notwithstanding the impressive growth rate, there were signs suggesting
that Thailands miracle growth rate was slowing down and would prove to be
unsustainablelhe countrys ability to sustain the impressive growth of the 1990s
was in doubt. Growing deficits in the current account, the overvaluation of the
Thai baht, the high volume of non-performing loans, together with the escalating
instability of the entire banking system caused great concern among foreign
investors. The result was a massive outflow of foreign investments placing
increasing pressure on the local currerSybstantial capital outflows in the
first half of 1997 came as a result of widespread speculation of the devaluation
of the baht. The volume of outflows involved was so large enough that the
floating of the exchange rate became inevitable. On July 2, 1997, in order to
avoid further loss of the countsyforeign reserve, the BOd@bandoned the
currency peg in favour of a free-floating regime.

2.2 Post-1997Asian-crisis Period
TheAsian financial crisis was an important turning point for policy makers

in Thailand and our regional peers, as the lessons learned from the crisis led to
many important policy reform initiatives, all of which were aimed at strengthening
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the robustness and the risk management discipline of the domestic financial
systems. In the case of Thailand, after having restored financial stability in the
early 2000s, financial reform became a top pripfitith emphasis on instilling
prudent regulations and strong risk management.

Following the abandonment of the fixed exchange rate in July 1997, the
macroeconomic policy priority turned towards the restoration of both internal
and external stabilitywith the assistance from the IMFhailand commenced
to put in place a series of economic adjustments to solve the structural problem
and shore up confidence. “Monetdigmgeting” was adopted as a new monetary
policy framework in Thailand during (1997- 2001) in order to control money
supply and affect economic growth. Under this framework, the domestic narrow
money (M2a) was used as an immediate target as the BOT was of the view
that M2a seemed to be most stable, predictable and comparable, especially when
compared to M3. The ultimate objective of this framework was low inflation
and sustainable growth.

The Thai economy recovered at a very fast pace after the crisis in 1997.
The economic growth recovered from a contraction of 10.5% in 1998 to expand
approximately 4.4% in 1999 and has continued to grow around 5% during 2000-
2005. The inflation rate also decreased dramatically from 8.1% in 1998 to 1.5%
in 2000. The export of goods and services also recovered from a contraction
of 5.5% in 1996 to 17.5% in 2000, becoming a main growth engine of the gountry
as illustrated in Figure 2.

Figure 2
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Since the crisis in 1997, the development of the Thai capital market was
accorded high priority by the authority with the launch of the Capital Market
Master Plan. The Plan aimed to facilitate direct financing and to intensify the
development of domestic capital market in line with international best practices.
The first phase of the Plan (2002-2005) focused on enhancing the attractiveness
and liquidity of market. Whereas the second phase of the Plan (2006-2010)
focused on the capital marke@ficiency in mobilising funds and providing a
guality alternative for personal savings, by targeting not only an increase in market
capitalisation and price stabiljtiput also the full valuation of stockhe capital
market development was indeed a response to the global trends towards
disintermediation and securitisation where intermediation shifts away from being
the principal agent towards the provision of fee-based serAseshown in
Figures 3 and 4, the role of the bond and equity markets have been increasing,
but bank lending remained a major source of funding in Thailand.

Figure 3
Size of Thai Financial Markets
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Figure 4
The Thai Financial System

Data as of December 2008
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2.3 A Decade of Inflation Targeting

Figure 5
Thailand’s Monetary Policy Framework
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After the completion of the IMF programme, the BOT carefully and
extensively sought the most appropriate monetary policy for Thailand - the regime
that would best anchor market expectations and strengthen the credibility of
monetary policyA return to a fixed exchange rate regime was not deemed a
viable option in light of capital inflow volatilityTargeting board money was
considered inappropriate due to instability in the relationships between money
aggregates, output, and inflation.

As a result, the BOTesorted to adopt “Inflatiofiargeting” in May 2000.
Under inflation targeting, the BOT established a Monetary Policy Committee
(MPC) to set the monetary policy in order to attain price stabiling BOT
chose to target core inflation, which excluded volatile raw food and energy prices,
to remain within the range of 0-3.5%.

Figure 6
Inflation Targeting in Thailand
Framework
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The BOT implemented its monetary policy by influencing short-term money
market rates via the selected key policy rate, currently the 1-day repurchase
rate. The MPC signalled shifts in monetary policy stance through announced
changes in the key policy rate. The BOT used a variety of monetary policy
instruments to implement MP€interest rate decisions.
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The operational framework of the B&Tmonetary operations is presented
in Figure 6 above. It consisted of a set of instruments which can be classified
into three categories, namely: (1) Reserve Requirements; (2) Open Market
Operations (OMO); and (3) Standing Facilities.

By making “price stability” the primary long-term goal of monetary policy
“an inflation targeting” framework serves to: (1) improve communication between
policy makers and the public; (2) provide discipline and accountability in the
making of monetary policy; and (3) place greater emphasis on forward-looking
economic forecast. In doing so, it helps to anchor inflation expectation as well
as lessen uncertaintyhereby improving business planning and commercial
investment decisions.

In 2009 and 2010, the target range was set at 0.5-3.0% per annum, slightly
narrower than the old range of 0.0-3.5% adopted since 2000. The lower bound
of the range was adjusted upwards by 0.5% to limit the risk of deflation, while
the upper bound was lowered by the same amount to signal no change in the
overall monetary policy stance. The target was reviewed annually by the MPC.
Although the target range is quite wide by international comparison, the MPC
deemed it as suitable for a small and open economy likdand. In particular
the target range has allowed some room for the MPC to steer the economy
through soft patches without compromising its commitment to low and stable
inflation in the medium termAdverse eflects on inflation expectation have also
not emeged given the countrg’fairly good inflation record, even in the period
before the adoption of inflation targeting.

Under the new Bank dfhailandAct (2008), the monetary policy objectives
were spelled out cleatlyhe selection and dismissal process of the MPC members
were detailed and the term of office of the Governor was specified. The MPC
was also required to set a target of monetary policy in conjunction with the
Minister of Finance every year before submitting the target for cabinet approval.
Should inflation breach the announced target, the MPC is obliged to send an
open letter to the cabinet explaining why the target has been breached, specifying
the direction of monetary policy going forward. These elements provided a far
better legal infrastructure for monetary policy formulation in Thailand.

2.3.1 Flexible Inflation Targeting

It should be noted that inflation targeting does not mean that the MPC must
adhere strictly to the inflation target without consideration of other factors. Indeed,
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since May 2000, the BO@dopted the so-calléd-lexible InflationTargeting”.

Rather than assessing inflation outlook alone, the MPC also assessed “potential
imbalances” in seven key sectors that may lead to financial fragility and hence

jeopardise sustainable growth in the long run. These areas include (1) External
sector; (2) Non-financial corporate sector; (3) Household sector; (4) Government

finance and public debt; (5) Real estate; (6) Financial markets; and (7) Financial

institutions.

By monitoring these indicators, the MPC made sure that other stability
concerns were not overlooked in the monetary policy decision-making process.
In other words, the framework also ensured that the BOT remained vigilant
regarding threats to financial stabilifyrom 2003 to 2006, a series of macro-
prudential measures were introduced, aiming at restraining the then rapid growth
of credit, especially credit-card loans and mortgage loans. The preventive
measures that were introduced included placing limits on the loan-to-value ratio
for luxury mortgages, raising minimum repayment requirements for credit cards
and personal loans, and strengthening the NPL provisions by fair valuation
standards of 1AS39. It is important to note that the BOT introduced these
measures at a time when the Thai economy was still growing at a fast pace
and exports were robusthis measure was met with strong criticism initially
In retrospect, these measures have been useful in curtailing excessive leverage
and household indebtedness, thus helping to maintain stability in our domestic
financial system.

Overall, the flexible inflation targeting framework has served Thailand well
in reining in aggregate demand pressures. Notwithstanding the current shocks,
inflation and inflation expectations over the medium term are expected to remain
within the target band. The framework also ensures that BOT remain vigilant
regarding threats to financial stability

3. Impact of Global Financial Crisis on Real Economy and Financial
Market

When the global crisis first erupted, many analysts believed that the economy
of Thailand would be an oasis of calm in the on-going financial turmoil. However
as the crisis unfolded, it became apparent that no part of the world was immune
to the current crisis. Like other countries in SouthAast, Thailand weathered
the negative impact from the crisis, and the Thai financial system thus far has
remained broadly resilient.
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Figure 7
Thailand’'s Profile and Shot-term External Debt
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Unlike many developed countries, and unlike Thailand back in 1997, a low
degree of leverage has partially helped stem the spread of ‘risk aversion’ to the
Thai economyln particulay high foreign reserves and a low external debt burden
have helped cushion the counsryulnerability to external financial shocks. Figure
7 comparesThailands profiles during the 1997 crisis and the current global
financial crisis.
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Figure 8
Commercial Banks’ Financial Sructur e

Source: Bank of Thailand.

Thanks in part to the crisis of 1997, the Thai banking system had undergone
a dramatic change and has a fairly healthy structure. The direct impact of the
global crisis on the balance sheetsTb&i banks was limitedAs of September
2008, on the asset side, the exposure to assets of troubled banks aboard were
negligible, accounting only for less than 1% of their total assets. On the liability
side, Thai banks depended primarily on a broad base of retail depositors, which
have been protected by a deposit guarantee scheme. Meanwhile, wholesale
borrowing had been a minor source of financing for bakilish the recent
extension of the full guarantee scheme, there had been no panic on the part of
retail depositors, and the risk of bank run was minimal. Thai banks were not
exposed to the severe deleveraging process. Liquidity of Thai banks remained
ample, reflected by fairly large amounts of deposits compared to those of loans.
Figure 8 presents the components of the commercial banks’ financial structure.
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Figure 9
Thai CDs Soveeign vs. $ock Market Index (SET)
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With regard to financial markets, following the collapse of the Lehman
Brothers in September 2008 that triggered a full-blown global financial crisis
with global risk aversion drastically heightening, CDS spread for Thailand, the
cost of insuring against sovereign default, had suffered increasing widening as
the crisis unfoldedas illustrated in Figure 9. The Thai Stock market index, SET
index, also saw a dramatic fall from 684.44August 2008 to 431.52 in February
2009 as investors’ risk appetite dramatically decreased as a result of a re-pricing
of risks and flight to quality and liquidityrhe Thai baht depreciated (vs. US$)
along with other regional currencies from 34.024 THB/US$ in September 2008
to 36.046THB/USS in February 2009. Howevéhe movement ofHB against
21 trading partners (NEER-21) exhibited a slight increasing trend, reflecting the
fact that the economy suffered less capital outflows compared to many regional
countries (Figure 10).
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Figure 10
Nominal Exchange Rate of Thai Baht
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It is worth pointing out that the causality of potential risksbhailands
economy (and probably also for other countries inASER) may be dferent
from that of an advanced econanmpr Thailand, the potential risks seemed to
run from worsening macroeconomic conditions to the financial system (i.e.,
deterioration of loan quality and thus risk aversion), and not the other way round
as in the US or the UK, for example. In other words, while in the advanced
countries the contagion spread from the financial to the real siectdrailand,
the slowdown in the real sector wouldeat the financial sectpwhich in turn,
had a second-order impact on the real sector

Notwithstanding the limited impact in the first round, Thailand had been
affected bya strong impact in the seconaund, which came primarily via
the exports channéhs presented in Figured \nd 12, the impact of the global
crisis on the real sector had been severe dughtlands high degee of
trade integration with the global econoniyhe contraction of goods export
(in quantity terms) to major markets was observed by -26.2% in the first half
of 2009, as compared to 25.8% in the first half of 2008. The manufacturing
index had meanwhile shown signs of weakness, posing employment concerns,
which could, in turn, lead to a further deterioration in private consumption and
investment as well as bankgedit quality Even though the NPtatio was low
the delinquency rates for both corporate and consumer loans started to climb
upwards.
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Figure 11 Figure 12
Share in Export Export Growth Classified by Destination
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With the gloomy economic outlook, banks became more cautious in extending

loans. The Senior Loan Officers’ Survey done in October 2008 (see Figure 13)
showed that banks continued to tighten their credit standards in Q3:2008 for
both corporate and consumer loans. Banks also anticipated a further tightening
of credit standard in Q4:2008. In light of this, banks are likely to charge higher
interest rates (relative to MLR) on their borrowers, especially SMEs which have
limited alternative sources of funding, to cover higher credit risks.

Figure 13: Banks Continued to Tighten their Credit
Standards in Q3:2008
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The data on credit growth showed that since October 2008, credit growth
continually decreased in tandem with commercial banks’ tighter credit standard
and softening demand. The credit growth contracted from more than 10% in
October 2008 to -4.6% in June 2009 (Figure Among the sectors that were
most affected were the production, commerce and financial sectors.

Figure 14
Credit Growth

% Contribution Contribution to Corporate loan growth by sector

13 - % Others
Real estate L

Financial sector -
9 Commerce
Construction
Production

Oct-07 Dec-07 Feb-08 Apr-08 Jun-08 Aug-08 Oct-08 Dec-08 Feb-09 Apr-09 Jun-09

3.1 Measures Taken in Response to the Global Crisis

In response to the crisis, the Thai authorities had taken steps to ensure the
smooth functioning of the Thai financial system and to cushion the impact of the
crisis on the real economirhe following were some of the important measures
taken:

3.1.1 Fiscal Simulus Packages

The Thai government introduced two fiscal stimulus programmes to soften
the adverse effects of the global economic downturn and to revive the domestic
economy The first stimulus packagéor SP1) composed of tax measures and
supplementary budget amountiglB116.7 billion (US$3 billion), which was
introduced in January 2009, was aimed at restoring short-term confidence by
boosting domestic consumption. Both measures helped absorb the impact of the
economic crunch on the Thai people by reducing their living costs and boosting
domestic consumption.
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The second stimulus packager (SP2), totalling THB1.43 trillion, (US$41
billion) focused on enhancing the counsrgompetitiveness in the medium-term
(FY2009-2012) by investing in various projects ranging from small to mega-
projects.About 50% of the total investment financing came from domestic
borrowing, which cause the government budget deficit to go up by an additional
of 2% of GDPThus far theThai government had tried to stimulate the economy
both in the short- and medium-term. Both stimulus packages were deemed
suflicient to support economic activities Timailand during 2009-2012lthough
the contribution of both the stimulus packages is relatively small in relation to
the countrys GDR it had the simulative &fct to restore investor confidence
and induce more private-sector investment going forward.

3.1.2 Blanket Deposit Guarantee

The blanket deposit guarantee, which was supposed to Augjirst 2008,
had been extended for the period of another three yednsgiast 201. This
was to help maintain depositors’ confidence and maintain a level-playing field
with banks in other countries. It should be noted that the authorities had already
paved the way for an exit of this guarantee, thereby limiting the long-run fiscal
burden, by announcing a definite end of the scheme within three years.

3.1.3 Provision of Ample Liquidity

The BOT as the ultimate provider @HB liquidity, has ensured there was
ample liquidity in the money marketor example, during the period that US$
liquidity tightened following the drying up of US$ liquidity overseas, the BOT
conducted additional sell-buy swap transactions to provide more US$ liquidity to
the market, which proved instrumental in stabilising the money market.

3.2 Substantial Easing of Monetary Policy

The monetary policy has been substantially eased. In December 2008, with
the risk to growth surging significantly whilst risks inflation subsiding, the MPC
decided to lower the policy interest rate by 100 basis points from 3.75% to
2.75%. The extensive monetary easing continued until mid-2009. In the first
three meetings of the yedhe policy rate was cut in a series of 75, 50 and 25
basis points. It was in May when the MPC assessed that monetary policy had
been substantially eased and the policy rate of 1.25% was sufficiently low and
it decided to maintain policy rate. Subsequetitlg policy interest rate of 1.25%
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was maintained throughout 2009. Figure 15 illustrates the commercial banks’
interest rate adjustment.

Figure 15
Commercial Banks’ Interest Rate Adjustment
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These cuts were aimed to do the following: (1) changed the expectations
of banks regarding the path of the policy rate, thereby accelerating their reduction
of the reference lending rates; (2) alleviated financial burdens of firms and
households, thereby mitigating the NPL risks and the feedback from weakening
the macroeconomic conditions to the functioning of the financial sector; and (3)
shored up business and consumer confidence while fiscal stimulus has not been
fully materialised.

Since December 2008, dramatic cuts in policy rate brought about gradual
cuts in commercial banks’ rates. The loan rate (MLR) has been lowered more
slowly than the deposit rate since it takes time for commercial banks to restructure
the cost of capitalvith the total policy rate cut of 2.50 % per annum, commercial
banks’ deposit and loan rates have been adjusted down about 1.86 and 1.39%
per annum, respectivels of end ofAugust 2009, the prime lending rates of
large banks stands around 5.86%, while one-year deposit and 3-month rates are
at 0.73% and 0.88%, respectively
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4. Evidence on Macro-financial Link in Thailand

In this section, we shall examine the evidence on macro-financial linkage
in Thailand, especially during the global financial crisis. By doing so, we shall
proceed as follows: (1) we first analyse the possibility of financial linkages and
financial spillover between the US and Thailand. The objective of this subsection
is to analyse the vulnerability of the Thai financial system to an external financial
sector shock. The Dynamic Conditional Correlation multivariate GARCH model
by Engle (2002) shall be used to measure the extent of co-movement of the
financial variables iMhailand and in the US. (2)Me next analyse the impact
of the tightening credit condition on economic activéych as investment and
income, which in turn &ct banks’solvency This would subsequently tighten
the credit condition further

4.1 Spillover from International Financial Risk to Thailand

It is widely discussed that the volatilities in financial markets tend to move
together over time across markets and assets. Several questions arose among
policy makers and investors, especially during the global financial crisis, such as,
does a shock on the US financial market lead to/or increase the volatility of the
market in the other countries, and if so, to what extent? Is the volatility
transmission from a market to another considered direct (through conditional
variances) or indirect (through conditional covariance)? Do the correlations of
asset returns between two markets change over #reethey higher during
period of higher volatility (during financial crisis)?

In this section, the purpose of our research is to examine the impact of the
collapse of the US financial market on the Thai financial system through their
financial inter-linkages. The study focuses on the co-movement of key financial
variables in the US compared to thosd ivailand. Specificallythe proxies for
general stress in the inter-banking market, market volatility and default risk of
major financial institutions in the US are compared with the stock market indices,
CDS indices, and the proxy for liquidity condition of the Thai financial market.
The analysis is conducted in a similar manner as Frank and Heese (2009), which
studies the financial spillover between the US and emerging markets. The
Dynamic Conditional Correlation (DCC) multivariate GARCH model, which was
first introduced by Engle (2001) will be employed to analyse the co-movement
of markets by inferring the correlation of changes in the financial variables
examined.
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With respect to the financial variables of the US, the spread of the 3-month
USS$ Libor and overnight index swap (OIS) represent the funding liquidity and
stress of money market, while S&P500 index is used to measure the return in
financial marketsTo measure the default risk of the market, we follow Frank
and Heese (2009) by using the average of the credit default swap rate of a
number of banks, such as Citigroup, BankAaierica, JPMorgan, Wachovia,

Merill Lynch, Mogan $anley Goldman Sachs, Lehman Brothers, HSBC, Royal
Bank of Scotland, UBS and Deutsche Bank.

These are daily data and collected from Bloombergs. For the Thai financial
variables, the 1-month interest rate swap point between the USD and baht are
used to gauge the dollar liquidity of Thai financial market and the SET index is
used to measure the return in the equity marketastly, we use the CDS
spread of the PTTthe lagest public company ifthailand as a proxy to gauge
the credit risk of the private company in Thailand.

Provisionally we can briefly discuss the impact of the US crisis o tiee
financial system from the standpoint of its asset and liability side. On the asset
side, the exposure of Thai banks to the financial products in the US is very
small. Thanks to the 1997 crisis, the Thai financial institutions are quite
conservative in their investment and lending. Considering the liability side, the
financial de-leveraging process during the crisis suddenly hit Thailand and the
regional countries. Money was withdrawn from the high-risk, high-return assets,
especially those in the emerging markets. The withdrawn funds were either
used to replenish capital in the troubled financial institutions, or to invest in safer
assets in the face of risk aversiaMith this, there are three major impact on
the Thai financial system. The first impact is the dollar liquidity shortage right
after the de-leveraging process; howeuvbe impact lasted for a very short
duration. The second impact is the drop in the price of equity after the funds
were withdrawn. This can be seen by the plunge of the Thailand SET index.
Lastly, the CDS, which is a proxy for credit risk for borrowerd hailand and
other Asian countries, are widened as much as those in Europe and United
States, although the exposure to subprime mortgages and toxic financial assets
was minimal. This is owing to the heighten risk aversion and higher risk premia.
Kim, Loretan and Remolona (2009)gaed that contagion in th&sian credit
markets stemmed not only fromreassessment ofetdit risks,but also more
importantly froma global e-pricing of risk.
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Nevertheless, the baht liquidity in the money market and the financial
institutions was not muchfetted by the crisifAs mentioned earliethe spread
between the overnight interbank rate and the policy rate were very narrow
(Figure 16), reflecting that the liquidity condition in the money market remained
sound.

Figure 16: Overnight Interbank Rate and Policy Rate
(1-day Bilateral Repurchase Rate)
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As shown in Appendix FigureAl, the US 3-month Libe©IS spread and
CDS, adapted to measure funding liquidiyad widened since late 2007 and
peaked around Q4:2008 following the collapse of Lehman Brothers and a rescue
of Bear $erns.As for Thailand, theThai monetary market was alsdeaited
by the crisis but only for a short period, as evidenceflpipendix FigureAl.

With regard to the equity market, tAdai and the US stock market are
severely affected by the global financial crisis. The Thai SET index and the
S&P 500 are apparently correlated and moved in the same direction. The Thai
SET index decreased from the peak of 2008 at 884.19 in May to the bottom
at 384.15 in October 2008 as a result of both global risk aversion and political
uncertainty The recovery path, howevdras become noticeable since Q2:2009,
due to a sign of global economic recovery and more political stability

In order to examine the co-movement of the key financial variables in the

US, as compared to those in Thailand, the DCC GARCH model is employed,
since it has flexibility of univariate GARCH models coupled with parsimonious
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parametric model for correlations. The estimation is simple and consists of two
steps. The first is a series of univariate GARCH estimates, and the second the
correlation estimate. The DCC GARCH model can be briefly presented as
follows:

H,=DRD,,  where D, = diag{\/hi,t} (1)

and Ris a correlation matrix containing the conditional correlations as can
directly be seen from rewriting this equation as:

E (gt.s‘;) =D'HD'=R,, since & =Dr, 2)

A special property of dynamic conditional correlation models is tha R
allowed to be time varying. bs a diagonal matrix comprised of the standard
deviations implied by the estimation of univariate GARCH models, which are
computed separatelyh, is the f" element of the standard deviation from the
GARCH model. The DCC model can be formulated as the following statistical
specification:

i\ ~NO.DRD,) where D, =diag{\[h,) ®3)
D} =diag{w,}+diag{xk,} r_r_ +dia {4} D, (4)
e =D, ®)
Q,=So(u'-A-B)+e, & (6)
R, = diag{0,} "' 0.diag{0,}" (7)
S=E [5,5,’] (8)

Letr, denotes amx1 vector of asset returns, exhibiting a mean of zero.
Each series of the assets returns follows a univariate GARCH process, as
presented in Equation (4).

The time series plots of the selected financial data are presented in the

Appendix (Figure®\1). From visual inspection, all the series are non-stationary
and the unit root test confirms this notion. Therefore, first differences of the

2. See Engle (2002) for details of the model.
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data are taken and are presented irAthendix (see Figure&3), so that they
can be applied to the DCC-GARCH estimation. Not surprisjrigly return of
the series exhibits volatility clustering, which we can fit into GARCH (1,1) model.
The volatility of the return is also quite large during the US crisis.

We first examine the impact of the financial crisis on the conditional volatilities
of each financial variablé plot of GARCH volatilities of these series in Figure
20 reveals that volatility of many important financial variables, such as the CDS
spread, US and Thai stock markets index, Libor-OIS spread, VIX and MSCI
index, shoot up during the US financial crisis. The conditional volatility of the
Thai stock market index is determined by both the domestic and external factors.
The conditional volatility of the stock market exhibited a sharp spike during 18-
19 December 2006 as a result of the introduction of the 30% unremunerated
reserve requirement (URR) measures. Nevertheless, this had a very short-term
impact on investor sentiment, thus the increase in conditional volatilities is not
persistentAlthough the introduction of the URR measure resulted in the plunge
of the stock index by 108 basis points overnight, it recovered quickly
Nevertheless, a rise in the conditional volatility of the Thai stock market during
the global financial crisis was persistent. In other words, we observe a clear
volatility clustering. Considering the stock index data duringA@gust to 29
October 2009, the stock index declined from 884 basis points to 384 basis points.

Furthermore, the correlation between each return series was estimated with
the DCC integrated method. First, we analyse the correlation between the Libor-
OIS spread and the swap point for baht and US dollar for 4 years of daily data
starting from January 2007 to present. These two variables measure the dollar
liquidity in the US and inThailand, respectivelyThen we look at the daily
correlation between the Libor-OIS spread and the Thailand stock market, in
order to examine the impact of the stress in the US financial market on the Thai
equity marketAdditionally, we examine the daily correlation between the US
and Thai stock market. Finallythe daily correlations between the risk premia
in the credit default swap market of the two countries are examined, which will
explain the spill-over of the risk aversion between the two countries. The time
series plots of the conditional correlation between the returns of each variable
are illustrated in Figure&5 in the Appendix.

The results generally indicate the presence of large volatility spill-over across
not only the region but the asset mark€&isst, the inter-linkages between the
funding stress (Libor-OIS spread) and the US stock market were highly
correlated.
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Figure 17 represents the coefficients of the conditional correlation which
show the magnitude of the volatility spillover on average over the 2007 to 2009
period. The results from this figure indicate that over the period of 2007-2009,
the coefficient of the correlation between the Libor-OIS spread and the S&P500
index is -0.29. The negative relationship between the Libor-OIS spread and the
stock market index implies that the narrow spread between the Libor and the
OIS rates corresponds with the higher stock market index. The narrow spread
represents a normal liquidity condition in the money market, where there is no
funding stress, while the rise in the stock index represents the sound liquidity
condition and the good sentiment.

Interestingly the spillover between the funding stress in the US and the
Thai stock market is significant but relatively mild. This is because the domestic
sentiment factorsuch as political turmaoil, also plays a big part inThai stock
market determination. On average, the coefficient of correlation between the
Libor-OIS spread and the SET index is -0.08, which is smaller than the relationship
between the Libor-OIS spread and the S&P500 index.

Considering the time series plots of the conditional correlation coefficients
in Appendix FigureA5, there is a sharp increase in the correlation between the
Libor OIS spread and both the SET index and the S&P500 during the crisis
moment. The conditional correlation coefficients between the Libor-OIS spread
and S&P500 index shot up to around -0.6 during the crisis period. For the Libor-
OIS spread and the SET index, the conditional correlation coefficient was -0.15
during the crisis period, which was twice the average correlation coefficient
over the period studied.

The second main finding suggests that the implied correlation between the
Thai CDS spread, which is a proxy for risk premia, and the US CDS spread
is 0.19 on average. This implies that high volatilities in the US CDS market
positively and significantly associate with the Thai CDS market. Considering the
time series plots of the conditional correlation &iogfnt in Appendix Figures
A5, it sharply increased at the beginning of the subprime crisis and the coefficient
was 0.3 during the crisis. This shows the contagion of the risk perception among
markets.

The results also show that the conditional correlation between the funding
stress in the US and the dollar liquidity in Thailand, as measured by the baht/
USD swap point, is marginal. There is a negative coefficient of conditional
correlation of -0.04, implying that there is no significant relationship across time.
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However from the time series plots, the correlation fofnt exhibits a sharp
spike of around -0.08 during the collapse of Lehman Brp#ret around -0.10
during the lage loss in the hedge fuhoh the US duringdugust to September
2007.

Additionally, there is a positive relationship between the volatilities in the
stock market and in the CDS market. This is partly because these two markets
have inter-linkages and are dependent on investors’ sentiment.

Finally, the sentiment index, such ¥$X, MSCI, significantly correlates
with the Libor-OIS spread. The general stress in the financial market is highly
associated with investor (hedger) sentiment.

Figure 17
Coefficients of the Conditional Correlation

4.2 Impact on Credit and Balance Sheet Channels and the Real Economy

This section develops a framework for analysing macro-financial linkages
in Thailand by considering the credit chand.already mentioned, there has
been improvement in banking regulation after the crisis in 188art from this,

3. In earlyAugust, 2007, many quantitative hedge fundgesefl lage lossesThat was the
first “illiquidity wave” on the interbank market that started Admgust 9.At that time, the
perceived default and liquidity risks of banks rose significadtliying up the LIBOR rate.
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the management of the Thai commercial banks have become more conservative,
both in terms of portfolio investment and credit suppMdh the global financial

crisis, banks are more cautious in their lending. The Senior Loan Officer Survey
presented in Figure 13 shows that the credit standard has been tigiened.

a result, economic activities, such as consumption, investment, and production,
were affected and deteriorated, both because of the weak economic sentiment
influencing demand and tightened credit availabMig found that the commercial
banks’ delinquency rate started to climb from 2.9 % in January 2008 to reach
its peak at 4.7 % in March 200%his, in turn, afected the bankssolvency

which subsequently leads to the question concerning the extent of the impact
of banks’ solvency on commercial bank lending.

Apparently the impact of the global financial crisifesfted onThailand
and other emerging market economies in a different way than in the US, UK
and EuropeWe experienced the second rounéeef of the global financial
crisis in such a manner that the negative shocks spread from the real sector to
the financial sectorin our studythe financial crisis impacted tBfently than
what was found in the study of Bayoumi and Melander (2008). In their work,
they investigated how banks’ solvency affected credit and economic activity
and the possibility of an adverse feedback loop from economic activity to the
financial system, with second-round effects on the macroeconomy through
reduced credit availabilityn contrast, our model starts from the second round
effect of the global financial crisis which affects the credit availability and
economic activities. Subsequentlyhe adverse impact on the real sector is
transmitted to the financial sectavhich further tightens the credit condition.

We investigated the impact of the financial sector through the condition of
commercial banksbalance sheetWe utilised the Bank for International
Settlements (BIS) capital adequacy ratio, which is the ratio between the risk-
bearing capital and the risk-weighted assets. This ratio gives an indication of the
solvency of a bank, measuring its financial health. If the bank fails to meet this
requirement, it will not likely survive. The benchmark ratio is 8%. Following the
second round effect of the global financial crisis, the debate over an easing of
the bank capital-ratio rule was rather heated in many countries, such as Thailand
and South Korea. The proposal for the loosening up of the capital-ratio rule for
commercial banks is to prevent them from curtailing loans when the global
economy is mired in recession. Easing on this type of regulation is justified
temporarily as it may facilitate faster economic recovery and avoid the worse-
case scenario such as credit crunch. Howekieropponents to this view uphold
that relaxation in the bank capital-ratio rule may hurt the banks’ financial

273



soundness in the long run. During the crisis, banks may want to tighten their
lending standards and beef up their capital base to brace for solvency in the
corporate sector

This section clarifies the paradox by studying the relationship between
commercial banks’ net credit (CREDIT), private investment (INVEST), the level
of output (OUTPUT), and the BIS ratio (BIS). These variables are in natural
logarithms.The frequency of the data is monthéynd the period of observation
is between January 2000 and May 2009. The outstanding private credit data of
the four largest commercial banks in Thailand are employed, which account for
60 % of total credits issued by commercial banks (as of November 2009). The
BIS ratio is also from the four lgest commercial bank$o give an idea of the
historical relationships among the variables considered in this,F&pare 20
illustrates the time series plots of the variables. The plots indicate that all the
series are trending and potentially follow an 1(1) process. The visual inspection
suggests that these series appear to have common stochastic trends, which can
plausibly be modelled as cointegrat&tle initially assessed the stochastic
properties of the data by a unit root test and then perform statistical tests for
cointegration.The Augmented Dickey-Fuller tests on these series fail to reject
the null hypothesis of unit root and the statistical test also confirms the
cointegrating relationship between variables.

The econometric methodology employed in this part uses Johansen’
cointegrated vector-error correction analysis to identify the long-run relationship
between variables. Given non-stationarity and comovement of the variables in
our model, cointegratinyAR analysis provides a framework for estimation,
inference, and interpretation. This specification is useful in analysing the long-
run equilibrium behaviour of the model, while the short-run fluctuations
representing deviations from the equilibrium is allowed.

The vector-error correction model is specified as follows:
k-1
Ayt = Hyt—l +ZFiAyt—i +,Ll+ gt

is a (nx1) vector of the n endogenous variables, consisting of:
[CREDIT, OUTPUT, INVEST, BIS]

where Yy

respectivelyi is a (1) vector of constantg; represents a (nx(k-1)) matrix
with coefficients associated with the short-run dynamic effgctsjenotes a

vector of white noise residuals, &hd is a (nxn) coefficient matrix. If the matrix
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has reduced rank (0<r<n) , it can be split into a (nxr) matrix of speed of
adjustment coefficients;, and a (rxn) matrix of cointegreting vect@sr is
considered as number of linearly independent cointegrating vectors. The former
indicates the importance of the cointegrating relationships in the individual
equations of the system and the adjustment to disequilibrium, while the latter

represents the long-run equilibrium relationship, softhataB

4.2.1 Empirical Results

In order to get uncorrelated residuals for the VEC model, the two lags
were selected by the HQIC method, the SBIC method, and the sequential
likelihood-ratio (LR) test. The number of cointegrating equations was selected
using the Johansenmultiple trace test procedure and the maximum Eigenvalue
test.The statistics strongly suggest the existence of a single cointegrating vector
Since inference on the parameterstidepends crucially on the stationarity of
the cointegrating equations, we checked the specification of the model by
predicting the cointegrating equation and graph them over time. The cointegrating
equations are stationarthe number of cointegrating equations are correctly
specified. The stability check indicates that the model is not misspecified since
the graph of the Eigenvalues shows that none of the remaining Eigenvalues
appears close to the unit circle.

The estimation results of the VECM with a single cointegrating equation
and two lags on all four series are presentekpjpendixTableA4. Overall, the
output indicates that the model fits quite well. The estimation results exhibits a
long-term joint time series dynamics of four endogenous variables within a linear
system of simultaneous equations, while controlling for inter-temporal adjustments.
In this model, the long-run behaviour of income, credit, BIS ratio and investment
significantly share a cointegrating vector and the relationship is restricted to
converge to their cointegrating relation. The coefficient of all variables in the
cointegrating equation is statistically significant, as are the adjustment parameters.
The estimates have the correct sign and imply rapid adjustment towards
equilibrium. In our previous notion, we have estimated:
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(-0.036, 0.129, 0.053, -0.016)

o=

B =(1,2.486.-1.833,1.250)
20.011 -0.040 0.005 0.029
0.535 -0336 0.648 0234
0.065 -0.051 0.320 0.081
20.022 -0.070 0.012 -0.089

r=

A cointegrating equation suggests that:

CREDIT,, -2.486 OUTPUT, -1.833 INVEST, +1.250 BIS,
(-7.69) (5.37) (3.80)

is a stationary serie¥he number in parenthesis is t-statistics for each parameter
AN
This is a long-tem equilibrium relationship of the four variables, where repre-

sents the speed afljustment to the equilibrium. If there is an unexpected shock
that results in a fall of the credit, the four variables will adjust themselves toward
the equilibrium againwith the shock, the credit is below the equilibrium level,

it then adjusts itself upward to equilibrium level. Investment and output also fall
back to the credit level at the same time the credit is adjusting. LiisBIS

ratios also increase to catch up with the equilibrium leAdtitionally, the
cointegrating equation suggests a positive relationship between credit, investment
and income in the long run. Interestingiygher capital adequacy ratio required
tends to reduce the amount of credit, investment and income.

Figure 18
Relationship between Financial and Real Sector

Credit

Investment

Income[———> | BIS ratio
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Figure 19
Forecast Error Variance Decomposition

FEVD of Period Net credit | Output Invest BIS
Credit 1 100.00 0.00 0.00 0.00
2 99.41 0.51 0.06 0.02

5 95.39 4.20 0.19 0.23

10 90.76 8.52 0.26 0.45

15 88.43 10.72 0.29 0.56

20 87.16 11.91 0.31 0.62

30 85.90 13.10 0.32 0.68

Output 1 0.01 99.99 0.00 0.00
3.23 89.18 3.55 4.04

5 3.19 85.03 6.09 5.69

10 3.37 81.80 7.81 7.01

15 3.44 80.43 8.54 7.58

20 3.48 79.68 8.94 7.90

30 3.52 78.87 9.37 8.24

Invest 1 0.13 5.26 94.61 0.00
0.09 14.72 85.16 0.04

5 0.11 43.61 55.98 0.30

10 0.34 61.67 37.16 0.83

15 0.46 67.51 30.98 1.06

20 0.51 70.10 28.22 1.16

30 0.56 72.38 25.80 1.26
BIS 1 14.71 0.02 0.12 85.15
15.61 0.22 0.14 84.02

5 16.72 0.18 0.30 82.81
10 16.88 0.36 0.37 82.39
15 16.90 0.50 0.40 82.20
20 16.90 0.59 0.42 82.09
30 16.90 0.69 0.43 81.97
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The results also show that in the short run, a restriction in credit availability
can possibly deteriorate economic activity that will, in turn, spur a further
tightening in credit conditiong.o elaborate this point, a fall in credit results in

AN

lower investmentr(sl =0.065) and income in the short fun ( =0.535).

A worsening economic condition, subsequentsults in a higher BIS
ratio as banks tighten their lending standards and beef up their capital base

(I 42=-0.070).

As mentioned earliethe purpose of this paper is to analyse the impact of
the global financial crisis on bank lending, which could aggravate investment
and income and consequentlyfeat financial stability Figure 18 presents a
framework for the macro-financial linkage in our mod&tcording to the
Cholesky forecast-error variance decomposition (FEVD) results, as presented
in Figure 29, shocks to credit are important in explaining fluctuation in output,
investment and BIS ratio.

Fluctuations in the credit are predominantly self-explanatory in the very
short run and long run. These shocks would explain up to 86% in the long run.
The second largest shock that caused variability of credit was output. Shocks
to output are able to explain approximately 13% of the long-run variability of the
credit. Shocks to investment and banks’ capital adequacy ratio have trivial effects
on the variability of the credit.

The variability of output in the short run and long run are associated mainly
with itself. The investment shock has a dominant effect in keeping fluctuation
in output. Shocks to investment can explain approximately 9% of the long-run
variability of output. Shocks to the BIS ratio and shocks to credit can be explained
by 8% and 4% of the long-run variability of the credit, respectively

Fluctuations in investment in the short run are explained mainly by itself.
However in the long run, its &ct will decrease. In the long run, shocks to
output are predominantly able to explain 72% of investment variabiieyshocks
to the BIS ratio are able to explain 1% of the fluctuations in investment, while
the shocks to credit surprisingly have small and trivial effect.
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Figure 20
Time Series Plots betweerVariables
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The variability of the BIS ratio in the short run and long run are associated

mainly with itself

, notably 82% in long run. The shocks to credit are able to

explain 17% of the long-run fluctuation in the BIS ratio. The shocks to output
and investment have very small effect to cause fluctuations in the BIS ratio.

Figure 21
mpulse Response Function of Credit
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We next estimated the orthogonalised impulse-response functions (IRFs).
While the IRFs from a stationa’yAR die out over timg the IRFs from a
cointegratingECM do not always die oufAs the I(1) variables modelled in
a cointegrating VECM are not mean reverting, the effect of some shocks will
not die out over time. The dynamic movement of each variable due to a one
standard-error shock to credit are presented in Figure 21.

Figure 22
Impulse Response Function of Investment
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Figure 23
Impulse Response Function of Output
(Reversing the graph to show negative impact)
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4. Since each variable in a stationafR has time invariant mean and variance, thfecgf
of shock to any variables must die out so that the variable can revert to its mean.
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Figure 24
Impulse Response Function of BIS Ratio
(Reversing the graph to show negative impact)
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Our analysis started with a negative exogenous shock to the bank lending
system, which is the case fdhailand and many regional countriéscording
to our finding, the negative shocks to credit will lead to lower investment and
the shocks have permanenteet on investmentA one standard-error shock
to bank lending would decrease investment by about 0.25% in 10 months and
the shocks persist. The impact on income is more drastic, an exogenous and
negative credit shocks associate with a fall in investment of around 0.6% (see
Figure 21). The effect is also permanent. It is notable that during the global
financial crisis, most of the loan demand in Thailand is for working capital rather
than for new investmenfAs a result, a shock to credit results in a stronger
impact on income rather than on investment. Laslg negative shocks on
credit have permanent effect on itself.

Lastly, we explored the impact of the BIS ratio on credit, output and
investment in the short run and long run. The result suggests that the tighter
capital adequacy ratio is associated with lower credit and income in both the
short and long term.
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5. Transmission Mechanism of Monetay Policy in Thailand

As discussed in Section 3 of this pgpthie Monetary Policy Committee
(MPC) has the responsibility to set the appropriate policy interest rate in order
to keep the inflation within the target range. Indeed, the change of policy rate
could affect monetary condition through a number of transmission channels,
namely: interest rate, credits, exchange rate and asset prices channels. The
objective of this part is to discuss how the changes in the monetary policy stance
could affect the real economy and to gauge the importance of each channel
during the period after the BOSadoption of inflation taeting regime in 2000,
and especially during the recent monetary policy easing as a response to the
global economic downturn. Figure 25 presents the overview of the monetary
policy transmission mechanism.

Figure 25
Monetary Policy Transmission Mechanism
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Before investigating the transmission mechanism in each channel in detail
we shall first assess the effect of a change in monetary policy toward output
gap. Goswami, Jost and Long (2009) estimated the marginal effect of real policy
interest rate on the output gap using OLS-AR(2) model as follows:

Y= a+B, Y+ B, ¥, + By (realpolicy)+ &

given that the output gag,Xand the real policy interest rates follow 1(0) process.
However such model specification is prone tofeufrom the serial correlation
problem due to occurrence of the lag dependent variable on the right-hand side
of an equation (see details Wooldridge [2003], page 415).
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Before performing the OLS regression for the case of Thailand, we first
analyse the stochastic properties of each variable in our sample. Based on the
Augmented Dickey Fuller (ADF) test (Dickey and Full@®79 and 1981) and
Philips-Perron (PP) (1988) unit root tests, we find that the output gap follows
I(1) process, while the real policy interest rates are 1(0) level stationary
order to avoid the spurious regression, we estimate the relationship between the
first difference of output gap and the real policy rate as follows:

(y, -y.,)=a +p(realpolicy )+ &,

wherey, is output gap, which is defined by log different between actual real
GDP and the potential outpuat period t.realpolicy represents real policy
interest rate at periog calculated from the difference between the policy rate
and headline inflation. The data are quarterly observed from Q1:1993 to Q2:2009.
The results from the OLS regression are as follows:

¥, -¥,.)= - 0.151 (ealpolicy )+ ¢,
(-2.59)

where the figure in parenthesis represents the t-statistics.

The results showed that change in output gap was significantly determined
by the real policy interest rate. The sign of the coefficient on real policy interest
rate implies a negative relationship between the lag of the real policy interest
rate and the change in output gap. The interpretation for the above equation is
not straight forward. Due to the nature of the data, we cannot find the direct
relationship between the real policy rate and the output gap. The interpretation
of the results above is that there is a lag of policy rate passes through for 2
guartersAn increase in the policy interest rates 2 quarters ahead results in the
negative change in the output gap, in other words, output gap in pddockased
from periodt-1.

In the following sections, we shall investigate in greater detail the transmission
mechanism of policy interest rate to the real economy in four channels, namely:
interest rate, credit, exchange rate and asset price channel.

5. The potential output is calculated from applying the HP filter to the real GDP data.
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5.1 Interest Rate and Credit Channel

The first two channels of transmission mechanism are the interest rate and
credit channelThese two channels are closely intertwinBgpically, a change
in the policy interest rate leads to an immediate change in money market rates.
The policy rate should eventually also lead to a change in commercial bank
reference lending and deposit rates, impinging on the level of liquidity in the
financial system and of individual commercial banks. Due to the fact that the
domestic economy depends normally on the financial sector for funding, these
changes are passed through to consumption and investment. The speed of pass-
through depends however on how well domestic financial markets are developed.
Firms that get financing from the money markets - via issuance of bonds, for
instance, should feel the impact of interest rate changes immediately for new
projects, while older projects may have locked in previous rates. The extent to
which households and firms borrow funds from commercial banks to finance
their consumption and investment expenditure -such as personal loans, mortgages,
- is also likely to influence their responsiveness to interess rett@nge, prompting
them to change their demand and investment behaviour accordingly

As illustrated in Figures 27, the pass through of policy interest rate to money
market rates had been almost instantaneous and of the same direction as the
change in the policy rate, particularly at the short end. Long-term bond yields
relied mostly on market expectations of future policy rate changes, but the
response was also swift. In markets that were thin and not fully developed,
such as in the case of Thailand, demand and supply factors apparently also
played a role. In addition, as financial markets became progressively more open
and interconnected with international financial markets, external factors that could
be beyond control of central bank, such as US bond yields, also played a crucial
role in driving domestic bond yield movement
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Figure 26
Transmission Channel: 1. Inteest Rates and Cedit Channel
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With regards to the pass-through from policy rate to retail rates, commercial
bank deposit and lending rates responded notably to changes in the policy rate
albeit with some lags. Since the adoption of inflation targeting and the use of
a policy interest rate to signal changes in the monetary policy stance, commercial
bank rates have moved in tandem with policy rate movements. In gauging the
degree of the pass-through to retail rates, we analysed the relationship between
monetary policy and the average markets rates of the 5 biggest bagks, i
lending rate and 3-month, 6-month and 12-month deposit rates. Based on the
methodology used in Chareonseang and Manakit (2007), we adopted the
cointegrating and error correction procedure to analyse this relationship. The
period of the data examined is between June 2000 and July 2009, that was the
period during which the BOT used inflation targeting as a monetary framework.
Firstly, we analyse the long-run relationship by estimating the following equation:
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i, =a, +a, Policy

wherei, represent market rates afwlicy represent overnight RP which is
policy interest rate The pass-through would be completerjE 1. We divided

our data into two sets, M6:2000 to M12:2006 and M6:2000 to M12:2009. This
was in order to for us to investigate if the pass-through of interest channel had
changed at all during the more recent period.

The empirical results tested for the long-run relationship in Figure 28 showed
the co-movement between policy and market interest rate. The results confirmed
that all market rates and policy rate were I(1) variables. The results also showed
the markup for the credit was higher than deposit rates while the degree of
policy pass-through to deposits were higher than the pass-through to credit rate.
It is interesting to note that the degree of pass-through to lending rate, during
M6:2000 to M7:2009, was slightly higher than for the period during M6:2000 to
M12:2006, while the pass-through to all deposit rates were slightly lower in the
latter period.

Figure 28
Long-run Relationship and Degree of Pass Through
i, = o, + oy Policy + ¢,

Mark up: ¢, Degree of Pass through: ¢,
2 (t-statistics) (t-statistics)
2000 m6 — 2000 m6 — 2000 m6 — 2000 m6 —
2006 m12 2009 m7 2006 m12 2009 m7
Credit 6.2206 6.1615 0.2531 0.2607
(3.3097) (43.4193) (3.3097) (4.9584)
3-month deposit 1.1590 1.1059 0.4043 0.3652
(6.9854) (7.6386) (5.7044) (6.8095)
6-month deposit 1.0543 1.0377 0.4833 0.4179
(6.3892) (7.1233) (6.8568) (7.7433)
12-month deposit 1.2597 1.2806 0.5230 0.4228
(6.1172) (7.1764) (5.9459) (6.3959)
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In Figure 29, we used the error correction model to estimate the short-run
dynamics pass-through of policy rate. The results also showed the co-movement
between policy and market interest rates as we have seen from the long-run
equation. In the short-run equation, howetee results showed that the degree
of pass-through was higher in recent years, as reflected by highiée the
speed of adjustment to equilibrium was lovi&e found mean-reverting to the
long-run equilibrium only when including the recent period data.

Figure 29
Short-run Relationship and Degree of Pass Through
Ai, = B, + BAPolicy + B¢, +e,
,3] 182 Mean adjustment lag*

(t-statistics) (t-statistics)
2000 m6 —  2000m6—  2000m6— 2000 m6— 2000 m6 — 2000 m6 —
2006m12 2009 m7 2006m128 2009m7 2006m12 2009 m7

Credit 0.1283%%  0.1934%*  -0.0467  -0.0468**

(1.5055)  (3.0376) (-24397) (-2.4603) 072 172350

3-
0.1509%*  0.2530**  -0.0672  -0.0546**
month (1.6825)  (3.1486) (3.0875) (-2.3103) 126334 13.6813

deposit
6-month
, 0.1735%*  0.2984%*  -0.0703  -0.0568%*
deposit (18736)  (35132) (3.1133) (22870) 17368 123521
12-month 0.1704**  0.2802**  -0.0536  -0.0403
deposit (15201)  (29221) (:24607) (-1.7612) >-4776 17.8610

1A

2

*Mean adjustment lag =

** 5% statistically significant

In conclusion, the evidence showed that the degree of the pass-through of
policy rate to lending (credit) was higher in the recent year while the degree
of the pass-through to deposit rates was slightly loles results also suggested
that the degree of pass-through of policy to deposit rate was higher than to
credit rate. Among the factors which f#fcted the degree and speed of the
pass-through were the levels of liquidity in the banking system as well as the
degree of financial intermediation. The shift in financial intermediation away
from bank-based lending, as indicated by the decline in the ratio of bank credits
to GDP since the financial crisis, together with the excess liquidity in banking
sector probably explained the low degree of pass-through during M7:2000 -
M12:2006 (2003-2005 in particular). Howeytre overall speed of transmission
via the interest rate channel increased thereadiera major segment of the
economy still relied on financial intermediation through bank lending.
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5.2 Exchange Rate Channel

Another important transmission channel is the exchange rate chasnel.
is normally the case for the small and open econdhgyexchange rate plays
a crucial role in the monetary polisydeliberationThis is because the exchange
rate can have a significant impact on the real economy through external
competitiveness as well as foreign investors’ sentiment. In order to analyse the
monetary policy transmission through the exchange rate channel, the analysis is
partitioned into two processes: (1) the pass-through from the policy interest rate
to the exchange rate channel and (2) the pass-through from the exchange rate
to the real economy

5.2.1 Pass-through from the Policy Interest Rate to the Exchange Rate

According to Uncovered Interest Parity theoifythe exchange rate is
allowed to move flexiblya change (increase/decrease) in the policy interest
rate tends to lead to an immediate change (strengthening/softening) in the domestic
currency This is because the interest ratdetiéntial could drive capital flows.

The change in exchange rate could also affect the growth of the real economy
through changes in net exports and the subsequent adjustment of the current
account, and could affect inflation to the extent that the prices of imports are
affected.

The extent to which the monetary policy could transmit via the exchange
rate channel depends on a number of factors, namely: (1) the responsiveness
of the exchange rate to interest rates, given the linkages between the FX market
and money markets, and whether any barriers exist between the two markets;
(2) the degree of trade and financial openness — specifitdadlynore open a
country the more likely it will be dected by exchange rate movements; (3) the
sensitivity of net exports to exchange rate variations, which also depends on
how well exporters and importers are able to manage their exchange rate risks;
(4) the degree of development of the domestic financial markets, in terms of
linkages between FX and money markets as well as the amount and attractiveness
of the financial instruments and assets; and (5) policy credjbiliiich depends
on the central ban&’policy goals and its choice of monetary policy framework,
and the extent to which it manages the exchange rate.
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Figure 30
Thai-US Policy Interest Rate Differential
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In the case of Thailand, as shown in Figure 30, the evidence suggested a
relatively small impact of the interest rateféiential onThailands exchange
rate movements. Despite a somewhat stable interest rate differential during 2002-
2006, for example, th€hai baht appreciated against the US dollaiis could
indeed be explained by the deterioration in the market sentiment over the US
twin deficits as well as markst'expectation that the Chinese currency would
revalue. These factors led to large capital inflows into Thailand and the region,
thereby the appreciation of Thai Baht. This incident was in line with the study
done by the BOT that was published in the October 2004 Inflation Report. The
study found that, unless the interest rate differential was large enough, its impact
on the exchange rate would be minimal compared to the daily exchange rate
volatility. To be more specific, the study showed that an increase in the policy
rate of 25 basis points would lead to the appreciation of Thai baht by merely
0.02%. In other words, it could be said that the Thai exchange rate was
determined by a number of factors and the interest rate differential was just one
of them. The impact of interest rate differential tends to be small and easily
outweighed by the exchange rate volatility (Figure 31).
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Figure 31
The Effectiveness of Exchange Rate Channel is Relativelifeak
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5.2.2 Pass-through from Exchange Rate to the Real Economy

Turning to the pass-through from exchange rate to the real economy
generally the change in exchange rate could al$ecathe growth of the real
economy through changes in net exports and the subsequent adjustment of the
current account. Changes in the exchange rate could also impact inflation through
changes in the cost of imported goods. Sriphayakvamgsirikul (2006) used
BOTMM to investigate the importance of the channels of monetary policy
transmission mechanism. The study found that the influence of the exchange
rate channel became more prominent, when comparing the data between Q1:1994
- Q3:2002 and Q1:1994 - Q1:2006.more recent internal study adopted the
Vector Error Correction Model to investigate the pass-through of the exchange
rate to the real economiyhe result suggests that, as of Q4:2008, a 1%
depreciation in the exchange rate between Thailand and the US leads to a 0.07%
increase in economic growth and a 0.05% increase in headline inflation (Figure
32).

Figure 32
Effect* of 1% Depreciation in Nominal Effective
Exchange Rate(NEER)**

As of Q4 08
Economic growth +0.07
Headline inflation +0.05
Core inflation +0.03

Note: *average effect in 1 year

** From Vector Error Correction Model
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In summaryas a small and open econgrineThai economy was inevitably
affected by the changes in exchange rate. The effectiveness of the exchange
rate channel has been relatively weak, given the unstable response of exchange
rate to policy rate changes, as well as the small response of exchange rate to
the interest rate differential between the domestic and foreign interest rate.
However the exchange rate channel is still important to inflation and GB&th
under the floating exchange regime.

5.3 Asset Prices

Another channel that the monetary policy could transmit to the real sector
is through the fluctuations in asset prices. Prolonged low interest rates, for
example, could bring about a shift to alternative assets - including both financial
and real assets - leading to increased wealth and higher growth. The high growth
could also lead to a rise in inflationary pressure and actual inflation. On the
contrary the monetary tightening could dampen equity prices by making equity
less attractive compared to bonds (higher interest rate). Lower equity price, in
turn, could lead to a fall of household wealth and therefore consumption and
investment.

The extent to which the asset price channel could transmit to the real economy
depends on a number of factors, such as: (1) the degree of development and
liquidity of the domestic financial markets, including the availability and
attractiveness of alternative financial assets for investment; (2) the intermediary
role of commercial banks, and the shift into financial markets and financial assets;
(3) policy credibility specifically whether or not the public believes that the
central bank is focused on tackling inflation and/or curbing asset price bubbles,
for example.

5.3.1 Equity Price and Property Price

As illustrated in Figure 33, house price indices both for single detached
house as well as town house had been increasing continuously since 2000. This
was partly due to the low interest rate environment and the greater access to
banks loans, coupled with some government stimulus measures involving a
property transfer tax reduction. This led to an increase in housing credit and
mortgage loans especially during 2002-2003. The acceleration of housing credit
prompted the BOT to issue a prudential guideline for the property sector in
December 2003. This prudential guideline had slowed the housing credit somewhat
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in the later periods. Nevertheless, the house prices continued to increase as a
result of higher construction and transportation cost.

Figure 33
Asset Price Movements: House andt8ck Prices
Index (Year 2000 = 100) Index (30 Apr 1975 = 100)
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Source: Government Housing Bank, SET and Bank of Thailand

With regard to stock prices, after the strong economic recotresyl hai
stock market strengthened significantly especially in 2003 before levelling off
during 2004-6. The period 2007 to early 2008 saw the stock market pick up
again before a drastic fall in Q4:2008 as a result of a global risk aversion.
Nevertheless, the stock market rebounded unexpectedly fast inA&2Q06.end
of Q3:2009, as the global financial market started to calm down, the stock market
increased rapidly to the pre-Lehman level.

As a channel for transmission mechanism, the asset price channel remained
a weak channel. There were few internal studies by the BOT on the issue of
asset price channel. Usinggctor Auto-regression (XRs) approach, Disyatat
andVongsirikul (2002) found that a role of equity prices, specifically tioelS
Exchange off hailands price index (SET), in the monetary policy transmission
channel was less important than other channels during the period between 1993
and 2001. In this studwn increase of the policy rate by one standard deviation
or around 200 basis points led to an immediate but small fall in equity price of
approximately 4% that lasted around 6 monftmether study by Sriphayak and
Vongsirikul (2006), using the BOTMM , concluded that equity prices were more
sensitive to interest rate change than property prices and that, in Thailand, the
asset price channel gained in effectiveness but remained weaker when compared
to other transmission channels.
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Figure 34.1 Figure 34.2
Composition of HouseholdWealth Composition of Financial Assets
] Vehicles ] Financial Assets

[ RealEstate (residential) [ RealEstate (commercial) B Deposit accountsBl Securities 0 Shares and other equity

Source: National ftistical Ofice’s Socio-Economic  goyrce: Bank of Thailand, March
Survey 2006 and 2007 2009
Note: Data on financial assets is from 2006 survey

As Figure 34 suggests, most of the household wealth was in the form of
residential and commercial real estate (non-financial assets), and these assets
were quite illiquid. Even financial assets held by households were mostly deposit
accounts, and not securities whose values were sensitive to changes in the policy
interest rate. Therefore, it is not surprising that both private investment and
private consumption did not respond significantly to changes in equity prices.

In sum, since the adoption of the inflation targeting regime, the interest rate
and credit channels had generally been the most important transmission
mechanism channel. Nevertheless, their importance had declined during the period
between 2003-2005 due to heightened risk aversion as well as excessive liquidity
in the banking sectoitn the more recent period, it had become apparent that
this channel started to regain its strength. The exchange rate channel and asset
price channel had been more important during the inflation targeting regime period.
Despite being less important when compared to interest rate and exchange rate
channel, the role of asset prices as a transmission mechanism channel is expected
to be stronger going forward because households are likely to participate more
in asset markets and the assets constituted an increasing portion of households’
wealth.

6. Conclusion
This paper studied the linkage between the macro and financial sectors and

its implications for monetary policAn objective of the paper was also to gain
a better understanding of the channels through which monetary policy could
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influence financial conditions. The paper started with a bridfscussion of
Thailands economic development and the evolution of monetary politiyaiand

in order to give readers some background for analysis. Then it discussed in the
impact of the financial crisis on the real economy as well as financial markets
and what BOThad done to shore up confidence and restore the economy
Empirically, the paper explored the possibility of the financial linkages and financial
spillover between the US and Thailand as well as it analysed the impact of the
tightening credit condition on economic actiyisyich as investment and income,
which, in turn, could déct the banksfinancial position. Lastlythe paper
discussed and investigated the main channels through which monetary policy
could be transmitted to the macroeconomy in Thailand.
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Table Al

Appendix

The variables for the Multivariate GARCH estimation in Section 4.1
(Daily data from September 2006-December 2009)

Variables | Description Sources
Libor-OIS | Spread between Libor and the US Dollar Overnight Bloomberg
Index Swap rates
US CDS Average of credit default swap rates of a number of Bloomberg
banks such as Citigroup, Bank of America, JP Morgan,
Wachovia, Merill Lynch, Morgan Stanley, Goldman
Sachs, Lehman Brothers, HSBC, Royal Bank of
Scotland, UBS and Deutsche Bank.
TH CDS PTT pcl. company credit default swap rates Bloomberg
Swap pt. 1-month interest rate swap point between the USD and | Bloomberg
Baht
SET Thailand stock market index The Stock
Exchange of
Thailand
S&P 500 Standard and Poor’s 500 Index Bloomberg
VIX The Chicago board options exchange SPX volatility Bloomberg
index (reflecting a market estimate of future volatility.
The calculation is based on the weight average of
implied volatility for a wide range of strikes)
MSCIW MSCI World index Bloomberg
MSCIEMA | MSCI index for emerging market and Asia Bloomberg
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Table A2
Parameters for the Vector Error Correction
Model (VECM) Regression
1) Long-run Parameters
Parameters of Cointegrating Vector

Coefficient Std. Error
Credit 1
Output -2.486 0.323
Investment 1.833 0.341
BIS 1.250 0.329

2) Short-run Parameters
Alpha Adjustment Matrix

Coefficient Std. Error
Credit -0.036 0.021
Output 0.129 0.226
Investment -0.053 0.012
BIS -0.016 0.025

Other Short-run Parameters

Coefficient Std. Error
D(Credit)
Lag D(Credit) -0.011 0.103
Lag D(Output) -0.040 0.045
Lag D(Invest) 0.005 0.148
Lag D(BIS) 0.029 0.078
D(Output)
Lag D(Credit) 0.535 0.226
Lag D(Output) -0.336 0.099
Lag D(Invest) 0.648 0.324
Lag D(BIS) 0.234 0.171
D(Invest)
Lag D(Credit) 0.065 0.059
Lag D(Output) -0.051 0.026
Lag D(Invest) 0.320 0.084
Lag D(BIS) 0.081 0.044
D(BIS)
Lag D(Credit) 0.022 0.142
Lag D(Output) 0.070 0.062
Lag D(Invest) 0.012 0.203
Lag D(BIS) -0.089 0.107
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Table A3

Result from GARCH (1,1) Estimated in Section 4.1

Variables ARCH GARCH Constant Constant

coefficient a coefficient B Mean Variance

D(Libor-OIS) 0.5991*** 0.6560*** -0.0007* 0.0688
(3.391) (11.720) (-1.705) (1.613)

D(US CDS) 0.4770*** 0.7111%** 0.0241* 0.0005
(2.796) (8.729) (1.766) (0.531)

D(TH CDS) 0.4639** 0.741%** -0.0447 1.1678*
(2.126) (14.170) (-0.258) (1.700)

D(Swap pt.) 0.6636 0.6942*** -0.0066 0.0022
(1.629) (9.269) (-0.699) (0.884)

D(SET) 0.2526*** 0.3593* 0.5724 49.9479
(2.851) (1.896) (1.417) (1.555)

D(S&P 500) 0.0812*** 0.9066*** 0.4952 4.3279
(5.697) (59.700) (1.058) (1.442)
D(VIX) 0.2018*** 0.7836*** 0.005 0.146
(3.457) (14.580) (0.105) (1.421)

D(MSCIW) 0.0899*** 0.8991*** 0.5955 3.2635*
(5.944) (62.210) (1.343) (1.663)

D(MSCIEMA) 0.0984*** 0.8845*** 2.6900*** 24.2618*
(4.844) (42.260) (2.622) (1.755)

Note: *, **, *** denotes significant at 1%, 5% and 10%, respectively
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Table A4

Result from MGARCH Estimated in Section 4.1
List of Series
1.D(Libor-OIS) 6. D(S&P 500)
2. D(US CDS) 7. D(VIX)
3. D(TH CDS) 8. D(MSCIW)
4. D(Swap pt. ) 9. D(MSCIEMA)
5. D(SET)
Conditional Variance between Series
P21 0.1517*** Ps1 -0.2575%**
(2.949) (-5.349)
P31 0.0235 Poa -0.2044***
(0.5893) (-3.962)
Pa1 -0.0358 P32 0.1912%**
(0.3847) (3.555)
Ps1 -0.0753* Paz -0.0740
(0.0680) (-1.332)
Pe1 -0.2862%** Ps2 -0.2085%**
(0.000) (-4.550)
P71 0.2969*** P2 -0.2457%**
(4.065) (-4.931)
Conditional Variance between Series
P12 0.2177*** Poa 0.0564*
(4.243) (1.795)
Ps2 -0.3824*** Pes 0.1864***
(-8.189) (4.108)
Po2 -0.3681%** P15 -0.1569%**
(-8.815) (-3.489)
Pas -0.0223 Pss 0.3589%**
(-0.684) (5.450)
Ps3 -0.1628*** Pos 0.4121%**
(-3.100) (6.957)
Pes -0.0327 P16 -0.8554%**
(-0.907) (-76.63)
P13 0.0173 Pss 0.8730%**
(0.450) (95.80)
Pss -0.0926** Pos 0.6422%**
(-2.553) (25.81)
Pos -0.1001** Psr -0.7333%**
(-2.554) (-39.82)
Psa 0.0321 Po7 -0.5403***
(0.886) (-18.57)
Poa 0.0337 Pogs 0.8395%**
(0.975) (69.75)
P74 -0.0351 a 0.0084***
(-1.025) (3.798)
Psa 0.0359 B 0.9508***
(1.153) (67.21)

Note: *, **, *** denotes significant at 1%, 5% and 10%, respectively.
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Figure A3
Returns of Financial Variables
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Figure A4
Conditional Variance
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Figure A5
Conditional Correlation and Conditional Covariance
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e. CDS-US and CDS-Thai
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