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T
his document provides a quick introduction to
the Miravite Consulting Group’s market risk
models for Philippine markets. The first sec-

tion discusses the motivation for measuring market
risk. The second provides brief qualitative assessments
of the Philippine equity, currency, and bond markets.
The third enumerates the quantitative modelling tools
employed for market risk measurement.
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Motivation

Any firm with positions in financial instruments is ex-
posed to market risk. This is because current account-
ing practices dictate that financial instruments be re-
ported according to fair market value. This practice,
called marking to market, exposes holders of finan-
cial instruments to market price movements. Market
risk, the risk arising from these movements, must be
managed effectively because financial markets are very
volatile. Large movements are relatively common and
strike unexpectedly.

For instance, on 19 October 1987, the US stock
market plunged by more than 20%, wiping out more
than $1 trillion worth of capital. The Japanese Nikkei
stock index slid down from 39,000 in 1989 to 24,000 in
1 year, and further down to 17,000 in 3 years. Losses
were estimated to be around $2.7 trillion. In the late
90’s and early 2000’s, the Philippines faced a currency
crisis. From P26.3/$ at the end of 1995, the exchange
rate climbed to 37.2 by the end of 1996, to 40.6 in
1999, 49.9 in 2000, and peaked at 56 in 2004.

Market risk is relevant not just for investors but also
for the economy as a whole since some of the largest
holders of financial securities are financial institutions
themselves. Regulators have sought to address this
by requiring banks to set aside capital commensurate
to risk exposure. This serves two purposes. First, if
extreme movements occur, losses can be shouldered
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without risk of insolvency. Second, such capital charges
hopefully deter banks from excessive risk-taking. This
naturally raises the question of how much capital should
be set aside. Holding too little for a given risk will not
provide much protection but holding too much will be
detrimental as well.

Market risk is measured by what are known as risk
measures (e.g. VaR and Expected Shortfall). Many
more can be constructed and used in practice but what
all of them have in common is that they are forward-
looking. Because what happens in the future cannot be
known today with certainty, risk measurement entails
taking a stance on how assets prices will behave in the
future. This question of how asset prices can reasonably
be expected to behave is the primary motivation for
modelling market risk factors.

We focus on modelling equities (stocks), foreign
exchange (FX), and interest rates (for bonds) as these
are the most significant sources of market risk in the
Philippines.

Qualitative Assessments

Our modelling approach will be multidisciplinary. We
place emphasis on qualitative economic assessments
and use them as foundations for our quantitative models.
The qualitative aspect takes precedence because it can
stand on its own. For instance, while it would be helpful
to have enough capital to withstand a currency crisis,
it would be better to avoid losses in the first place.

Below are some qualitative assessments we want to
capture in our models. First, financial data is inherently
noisy, even under normal market conditions. Because
of the large number of market participants, prices of
financial assets fluctuate not only from day to day, but
even from minute to minute. Any model of prices
should take this noise into account.

Second, price volatility varies over time. Prices can
fluctuate wildly in some periods but remain relatively
stable in others. Additionally, high volatility periods
tend to occur together, in a phenomenon called volatil-
ity clustering. More often than not, they represent
crisis times and other idiosyncratic shocks to financial
markets.

Third, we express some medium- to long-term views
on three major asset classes in the Philippines. For the
currency market, we expect the peso to continue appre-
ciating relative to the U.S. dollar and do not anticipate
large sudden movements. These are attributable to
stable economic conditions and fundamentals. For the
stock market, we believe equities are currently overval-
ued and anticipate downward corrections in the short-

to medium-term. Lastly, because current economic
conditions call for tighter monetary policy, we antici-
pate upward movements in interest rates, translating
to losses on bond holdings.

Quantitative Tools

Because of the numerous factors in financial markets,
price movements can be modelled using stochastic (ran-
dom) models. This isn’t to say that price movements
are actually random; prices are deterministically set
by pairs of buyers and sellers. However, in financial
markets, there are just too many deals and factors to
take into account. These lead to the noisy behavior of
asset prices. Consequently, they can be modelled as if
they were random.

We entertain a variety of quantitative tools to model
asset prices. These include time series econometric mod-
els, regime-switching GARCH models, extreme value
theory, state-space models, Kalman filtering, copulas,
and Monte Carlo simulations.

Concluding Remarks

We stress at this point that quantitative models in
finance do not describe to us how reality actually works;
they merely provide sketches. The most our tools
can do is replicate certain statistical and behavioral
properties in the data set chosen by the analyst so
that even model and data choice express an implicit
view on the markets. Modelling is subjective because
it is tantamount to saying, “We expect the markets
to behave like this.” Therefore, results should not be
taken at face value.

Qualitative assessments form the core of the risk
modelling process and quantitative models translate it
to information pertinent for decision-making purposes.
Because of this important interplay, a multidimensional
approach for risk modelling is indispensable. �
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