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Abstract

We construct a monthly composite financial stress index (FSI) and four sub-FSIs using a
set of financial variables in order to provide a timely snapshot of contemporaneous stress
in the whole financial system and in each of the four market segments in Hong Kong.

The FSI is capable of reviewing historical episodes when Hong Kong was under
significant financial stress.
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L INTRODUCTION

The global financial crisis in 2008 shows that systemic financial stress not
only harms the financial system but also impairs the real economy with substantial
economic losses. In light of this, developing a timely and synthetic measure of financial
stress has become an important exercise in financial stability analysis.

There have been several studies on constructing financial stress index (FSI).
For example, Illing and Liu (2006) construct an FSI for Canada and examine a set of
financial variables covering the banking sector, equity market, foreign exchange market
and debt market. Later, the International Monetary Fund (IMF) (2008, 2009a) closely
resemble Illing and Liu and compile FSIs for both advanced economies and emerging
economies.

In this note, we develop a composite FSI for the financial system as a
whole and four sub-FSIs covering four important financial market segments to gauge the
level of financial stress experienced in Hong Kong. The indexes are constructed using a
set of monthly financial variables for the period from January 1997 to September 2009.
Such continuous-valued indexes enable policymakers to track the varying magnitude and
dynamics of financial stress over time.

Section II discusses the set of financial variables selected and how the
variables are used to form the FSIs. Section III examines the evolvement of the FSIs and
Section IV concludes.

II. CONSTRUCTION OF HONG KONG COMPOSITE FSI AND SUB-FSIS

We first construct sub-FSIs for the four market segments of the financial
system of Hong Kong including: the equity market, sovereign debt market, foreign
exchange market and banking sector. The sub-FSIs are constructed from a set of
selected monthly financial variables for the period from January 1997 to September 2009.'
Each input series is first subtracted from its sample average and then divided by its
standard deviation for the purpose of standardisation.

Equity Market Sub-FSI

For the equity market, we calculate the GARCH (1,1) volatility of monthly
return of the Hang Seng Index to gauge the risk of the equity market in Hong Kong.

' The sources of the data are listed in the Appendix.
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The sub-FSI of the segment is taken as the standardised volatility. During a stressful
period, the sub-index will rise because of the heightened uncertainty of investors on the
fundamental values of the equity market.

Sovereign Debt Market Sub-FSI

The spread between the yields of the 5-year Hong Kong Exchange Fund
Note and the 5-year US Treasury Note is selected to capture the sovereign risk of Hong
Kong. We standardise the spread to form the sub-index of the segment. The sub-index
will surge when the market perceives higher risk in Hong Kong’s sovereign debt than that
of the US.

Foreign Exchange Market Sub-FSI

The 12-month at-the-money option-implied volatility of HKD/USD
exchange rate is chosen for the sub-index of this market segment. Unlike the index in
IMF (2009a), we do not use the changes in exchange rate and foreign reserves to measure
the stress in the exchange market. Under the Linked Exchange Rate system and the
two-sided Convertibility Undertaking arrangement, the movements of the nominal
exchange rate of the Hong Kong dollar are limited and do not reflect the magnitude of
stress, if any, experienced by the currency. Furthermore, the changes in foreign reserves
are complicated by operations other than for monetary purposes.2 Instead, we use the
option-implied volatility which is forward-looking in nature and reflect the uncertainty of
the exchange rate anticipated by the market participants. The implied volatility is
standardised to form the sub-index.

Banking Sector Sub-FSI

We use three financial variables including: the TED spread, inverted term
spread and banking distress index, to construct the sub-FSI for the segment. The TED
spread is defined as the differential between the 3-month HIBOR and the 3-month Hong
Kong Exchange Fund Bill yield. It measures credit risk and funding liquidity risk of
interbank lending. The inverted term spread is the yield differential between the 3-month
Exchange Fund Bill and the 5-year Exchange Fund Note. A positive inverted term
spread occurs when the short-term interest rate rises above the long-term interest rate,
which implies shortage of short-term liquidity in the banking sector. The banking
distress index is a market-based index that measures the fragility of the banking sector.’
It is based on the extended Merton structural credit risk model, in which equity prices,
equity volatility and banks’ liabilities are used to estimate the multiple default risk of the
banking sector. A larger value of the banking distress index indicates higher systemic

% Fiscal surpluses of the HKSAR Government are also part of the foreign reserves in Hong Kong.
> See Yu, Fung and Tam (2006) for details of the index.
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default risk of the banking sector.

The sub-FSI for the banking sector is taken as the
simple average of the standardised variables.

The composite FSI for the whole financial system of Hong Kong is
constructed by taking average of the four sub-FSIs. For better illustration, each sub-FSI
is rescaled to a range of 0 to 100 (sample peak is 100 and sample trough is 0)." The

higher the value of the index, the more stress there is in the financial sector.

III. EVOLVEMENT OF FINANCIAL STRSS INDEX DURING 1997 TO 2009

An objective of the use of an FSI is to allow policymakers and market
practitioners to track the development of stress in a financial system. One simple way to
examine the ability of the index in capturing financial distress is to study the evolution of
the indexes during the historical periods. In this section, we evaluate the dynamics of the
composite FSI and the four sub-FSIs to identify episodes of financial stress graphically
and discuss the evolution of financial stress in Hong Kong from January 1997 to

September 2009.

Figure 1: Composite financial stress index
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* The composite FSI is constructed based on the unscaled sub-FSIs instead of the scaled.
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Figure 2: Equity market stress index Figure 3: Sovereign debt stress index
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Figure 4: Banking stress index Figure 5: Foreign exchange stress index
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Figure 1 displays the evolution of the composite FSI. As expected,
the peaks of the constructed index occurred in the periods of extreme financial stress
during the Asian financial crisis. The composite FSI first peaked (rescaled to 100)
around the beginning of 1998 and again in mid-1998, when the two waves of speculative
attacks hit the currency and equity markets in the region during the crisis. The sub-FSIs
revealed further that all the four segments of the financial system of Hong Kong had
experienced a high level of stress in the same period (see Figures 2 to 5). When the crisis
receded, the composite FSI decreased gradually and remained extremely low in the period
from 2003 to mid-2007.

It is worth noting that the sub-FSI of the banking system rose around
mid-2005. It was noted by examining the movements of its components, i.e. the banking
distress index, the TED spread and the inverted term spread, that the surge was attributable
to the increase of the inverted term spread. It was because the yield of the 3-month
Exchange Fund Bill returned to a normal level from the very low level beforehand.
In the period from 2004 to mid-2005, hot money flooded the Hong Kong banking system
because of the speculation of the appreciation of the Hong Kong dollar as a vehicle of
speculation on a revaluation of the renminbi, making the short-term yield exceptionally
low. However, the establishment of the strong-side Convertibility Undertaking of the
Hong Kong dollar in May 2005 reversed the expectation.



The stress on the whole financial system rose sharply first around
November 2007 when the sub-prime problem in the US surfaced and rose further in
October 2008 after the collapse of Lehman Brothers, as indicated by the sharp increases in
the composite FSI in Figure 1. Unlike the Asian financial crisis in 1997 - 1998, the
Lehman Brothers incident did not have an impact across the financial system.
Significant increases in stress are only observed in the banking system and the equity
market while stress in the sovereign debt and foreign exchange markets remained low as
shown in Figures 2 to 5.

The composite FSI has declined steadily since the end of 2008. It was
mainly due to the returned stability of the banking system and the equity market in the first
two quarters of 2009. Supportive measures taken by the HKMA together with ample
interbank liquidity induced by the accommodative monetary policy of the US underpinned
improvements in the outlook of the banking system.” Because of the increase in
volatility of equity prices around mid-2009, the sub-FSI of the equity market has resurged
for a short period of time as depicted in Figure 2.

As shown by the composite FSI, financial stress in Hong Kong was well
contained in September 2009. Nonetheless, the current alleviation of stress is largely
liquidity-driven. The uncertainty on the timing of implementation of exit strategies by
central banks of major economies may make the financial sector less stable in the
medium-term.

IV. FINAL REMARKS

In this note, we construct a monthly composite FSI and four sub-FSIs for
the financial sector in Hong Kong using a set of financial variables for the period from
January 1997 to September 2009. The objective of the composite FSI is to provide
policymakers with a timely snapshot of contemporaneous stress in the financial system
and to help explain market’s interpretation of the impact of a shock on overall financial
conditions and conditions in each market segments. As suggested by the index, financial
stress in Hong Kong was well contained in September 2009.

See Fung and Yu (2009) for discussions and evidence on the effectiveness of policy measures taken by
the HKMA that reduces financial stress in Hong Kong. IMF (2009b) discusses similar issues for
emerging economies under ample liquidity generated from unconventional measures taken by the US and
several advanced economies.
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APPENDIX: DATA AND SOURCES

Variables Definitions Sources
TED spread 3-month HIBOR minus Bloomberg
3-month Hong Kong
Exchange Fund Bill rate
Inverted term spread 3-month Exchange Fund Bill Bloomberg

Banking distress index

Time varying volatility
of exchange rate

Time varying volatility
of stock return

Sovereign risk spread

yield minus 5-year Exchange
Fund Note yield

Multiple default risk of
banking sector in Hong Kong

12-month at-the-money option
implied volatility of
HKD/USD exchange rate

GARCH (1,1) volatility of
monthly return of Hang-Seng
index

5-year Hong Kong Exchange
Fund Note yield minus 5-year
US Treasury Note yield

Bloomberg and
HKMA staff estimates

JP Morgan

Bloomberg and
HKMA staff estimates

Bloomberg




