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Abstract

Monetary policy signalling and financial market imperfections are evaluated in the context of a pay-off matrix,

with an underlying theme of studying the behaviour of risk taker and risk averse. We conclude, beyond a certain monetary
policy signalling threshold level, behavioural pattern of risk takers could be detrimental to financial markets, whereby
imperfections could increase while behavioural pattern of being risk averse could reduce imperfections The threshold level of
monetary policy signalling acts as the barometer of equilibrium for financial market imperfections, with outcomes of
monetary policy signalling closely linked to perfect information and moral hazard incentive for financial markets.
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1. Introduction

The link between monetary policy signalling and financial
market imperfections relies significantly on the flow of
information. Poole et. al [1] indicate that if financial markets
and central banks have the same set of information, then
financial market interest rates do not provide the central bank
with any new information it does not already havel.
Disruptions in financial markets during crisis period
motivate modifications of monetary policy models used for
policy analysis and as such the recent Global Financial Crisis
(GFC) of 2008 has spurred researchers to investigate the role
of central banks in monetary policy signalling. In financial
market-related interest rates, Agénor and Aynaoui [2] show
that the demand for excess reserves is determined by
precautionary factors and the opportunity cost of holding
cash. Excess liquidity in financial markets could impart
greater stickiness to the deposit rate in response to a
monetary policy contraction and induce an easing of
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! Their findings suggest that the main feature of financial markets that leads to
imperfection is information asymmetry. As central banks transmit monetary
policy signalling, it is perceived that financial markets will accept this signalling
to reduce imperfections but for financial markets the signalling could either
provide an arbitrage opportunity for profit maximization or minimization of
losses. In both these conditions, the behaviour of financial markets is
constrained by profit maximization or minimization of losses that causes
imperfections to occur when financial markets react upon monetary policy
signalling.

collateral requirements on borrowers, which in turn lowers
the financial market risk premium and lending rates. Given
the asymmetric pricing behaviour under excess liquidity
conditions, it hampers contractionary monetary policy to
lower inflation.

In evaluating the effects of asymmetry information in
financial market related interest rates, Singh [3] finds that
significant asymmetry is observed in the transmission of
policy interest rate changes between the surplus and deficit
financial liquidity conditions, particularly at the short end of
financial market-related interest rates. This suggests that
maintaining a suitable liquidity environment is critical to
yielding improved pass-through effects of monetary policy.
There is also considerable asymmetry evident in the
transmission of monetary policy to financial markets,
depending on the tight or easy cycles of monetary policy.
This shows the criticality of attaining a threshold level for
policy interest rate under each cycle in order to have the
desired pass-through effect.

This paper conceptualizes the link between monetary
policy signalling and financial market imperfections. The
approach is based on a pay-off matrix with two players, two
strategies and four outcomes with the objective to indentify
the behavioural pattern of risk taker and risk averse given
perfect information and imperfect information.

2. Gaming Model

In configuration of the link between monetary policy
signalling and financial market imperfections, it is
imperative to identify the behaviour of financial markets in
an asymmetric and perfect information environment.


http://en.wikipedia.org/wiki/Information_asymmetry
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Asymmetric information includes bounded rationality2 ,
adverse selection® and moral hazard®. The alternative to
asymmetric information is perfect information > In the
context of bounded rationality, Weber [4] uses a model with
time varying preferences, bounded rationality and perpetual
learning on behalf of the private sector and different
institutional arrangements that show central banks may need
to be careful not to confuse the public with extra information.
Though information is vital in the decision making process
for financial markets, excess information may work against

achieving the desired objective of monetary policy signalling.

Mishkin [5] indicates that financial crisis is a non-linear
disruption to financial markets in which asymmetric
information problems such as adverse selection and moral
hazard become so much worse that financial markets are
unable to efficiently channel funds to economic agents who
have the most productive investment opportunities. A
financial crisis therefore prevents the efficient functioning of
financial markets, which leads to a sharp contraction in
economic activity. In the case of a rise in interest rates, it
increases excessive risk-taking by financial institutions as
shown by Agur et al [6]. In particular, risk of moral hazard
occurrence is due to monetary policy being less effective at
reducing excessive risk taking. Moral hazard interacts or
more precisely interferes with the effectiveness of monetary
policy. This is also evident based on findings by Schumacher
[7] that show high interest rates worsen the quality of bank
loans because of moral hazard that eventually leads to a
lower level of economic activity. In evaluating the role of
perfect and asymmetrical information between financial
markets and the central bank in an economy affected by
shocks that are imperfectly known, the communication of the
central bank interlinks with the design of optimal monetary
policy. Baeriswyl and Cornand [8] find that in extreme cases
of transparency and opacity, optimal monetary policy is a
function of the firms belief and thereby is a function of the
communication strategy of the central bank. The firms’
belief can be shaped by monetary policy whenever the
interpretation of monetary policy is ambiguous, therefore
monetary policy instruments take on a dual stabilizing role as

2 Bounded rationality indicates rational decision making by individuals with the
limited information they have. In a different perspective bounded rationality
occurs because decision-makers lack the ability and resources to arrive at an
optimal solution and instead apply their rationality only after evaluating the
choices available.

% Adverse selection refers to a market process in which undesired results occur
when buyers and sellers have asymmetric information and the selection of
goods or services is the worse compared to the alternatives that are available.

* Moral hazard indicates where a party will have a tendency to take risks
because the costs that could incur will not be felt by the party taking the risk. It
reflects a tendency to be more willing to take risk, knowing that the potential
costs or burden of taking such risk will be borne in whole or in part by others.

® Perfect information refers to which an agent has all the relevant information
with which to make a decision. In the case of game theory, perfect information
describes the situation when a player has the same information available to
determine all of the possible games as would be available at the end of the game.

a policy response that directly influences the economy and as
a vehicle for information that partially reveals the central
bank’s assessment of the economy to firms.

In analysing the link between monetary policy signalling
and financial market imperfections, this study uses two
approaches. The first approach is a simplified representation
while the second approach is a phase diagram representation.

2.1. Simplified Representation

The link between monetary policy signalling and financial
market imperfections is based on a pay-off matrix with two
players, two strategies and four outcomes. Pay-off matrix
between two players which consists of monetary policy
signalling and financial market imperfections, there are two
strategies. These two strategies are weak and strong
monetary policy signalling against high and low financial
market imperfections (see Figure 1). The four outcomes
include;

(i) Strong monetary policy signalling and low financial
market imperfections, as reflected by quadrant a with a
pay-off matrix of (1,1). This outcome is within perfect
information which is the most desirable.

(ii) Weak monetary policy signalling and low financial
market imperfections as reflected by quadrant b with a
pay-off matrix of (1,0). This outcome is within bounded
rationality.

(iii) Weak monetary policy signalling and high
financial market imperfections as reflected by quadrant ¢
with a pay-off matrix of (0,0). This outcome is within
adverse selection and is the least desirable.

(iv) Strong monetary policy signalling and high
financial market imperfections as reflected by quadrant d
with a pay-off matrix of (0,1). This outcome is within
moral hazard.
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Figure 1. Simplified Representation of Pay-off Matrix between Financial
Market Imperfections and Monetary Policy Signalling

2.2. Phase Diagram Representation

The pay-off matrix for monetary policy signalling and
financial market can be represented in a phase diagram
which shows the dynamic structure of the link (see Figure 2).
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Figure 2. Phase Diagram Representation of Pay-off Matrix between Financial Market Imperfections and Monetary Policy Signalling

Where 7 the median of the average financial market
imperfection and s is is the threshold level of monetary
policy signalling. As monetary policy signalling increases,
financial market imperfections reduce, reflecting this inverse
relation is points AA'. As in the case when monetary policy
signalling reduces, financial market imperfections reduce,
reflecting this positive relation is points 0B*. The equilibrium
point is at e, where at this point, the median of average
financial market imperfection intersects with the threshold
level of monetary policy signalling. In conceptualizing the
link between behaviour of financial market imperfections
and monetary policy signalling, four scenarios are identified.

2.2.1. Perfect Information

Given changes in monetary policy signalling tool, the
equilibrium point moves to point a with a pay-off matrix of
(1,1). The point a is the most desirable, where as monetary
policy signalling increases, financial market imperfections
reduce accordingly. The desired path of monetary policy
signalling by central banks in this context is that financial
markets remain less volatile and reaction in financial market
are predictable. The perfect information situation in point a,
assumes financial markets are rational and behave
accordingly given the monetary policy signalling.

2.2.2. Adverse Selection

A move from the equilibrium point e to point c is the least
desired path where the pay-off matrix is (0, 0). At point c, as

monetary policy signalling reduces financial market
imperfections increase. At point c, volatility in financial
markets increase given monetary policy changes is
unpredictable by financial markets. Point c also signifies the
adverse selection behaviour of financial markets given the
reduction in monetary policy signalling. The financial
market process in this context results in undesired results to
occeur.

2.2.3. Bounded Rationality

In the event the of the equilibrium point e moving towards
point b, the pay-off matrix is (1,0), which signifies as
monetary policy signalling falls below the threshold level of
s, financial market imperfections fall accordingly below the
median of the average financial market imperfections level.
In this context, financial markets behave in a bounded
rationality manner given the limitation of monetary policy
signalling tools that are available. Point b also shows that
financial markets are increasingly risk averse when monetary
policy changes occur, since the cost of increased risk taking
will be borne by financial markets in whole or in part. The
path taken on decision-making by financial markets is based
on a rational manner and bounded by the limitation of
monetary policy signalling.

2.2.4. Moral Hazard

A move from the equilibrium point e to point d with a
pay-off matrix of (0,1) shows that as the monetary policy
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signalling is above the threshold level, financial market
imperfections increase beyond the median 7 of the average
financial market imperfections level. The positive
relationship between the monetary policy signalling and
financial market imperfections suggest that financial markets
in this setting behave in a moral hazard manner. Financial
markets are increasingly willing to take risks knowing very
well that the potential costs for taking such risks will be
borne by the central bank in whole or in part.

The shift in equilibrium point of e towards b and d within
the plane of OB indicates the relationship between the
monetary policy signalling and financial —market
imperfections as positive and does not necessarily need to be
in an inverse relationship as reflected by the movement
within the plane of AA™. Point b and d indicate scenarios of
bounded rationality and moral hazard occurrence in a
positive relationship between the monetary policy signalling
and financial market imperfections. In an inverse
relationship, the occurrence of perfect information and
adverse selection is the likely outcome, as reflected by points
aand c.

2.3. Financial Market Imperfections, Monetary Policy
Signalling and Financial Market Behaviour

In evaluating financial market risk in the context of a
pay-off matrix, the identification of risk taker and risk averse
provide fresh insights on the complexity of financial market
behaviour (see Figure 3).

The improvement in monetary policy signalling beyond
the threshold level of s indicates there is increased risk of a

Financial Market
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financial crisis occurring if financial markets behave in a
moral hazard manner, where financial market imperfection
moves beyond the median level of #. The pay-off matrix in
this situation does not favour risk takers even in occasions of
improvement of monetary policy signalling. However, the
dynamic path of financial market behaviour could move
towards perfect information, where the pay-off matrix plays
in favour of being risk averse. The direct contrast between
risk taker and risk averse with different pay-off for financial
market participants within the context of improvement in
monetary policy signalling suggest the high or low risk of a
financial crisis occurring lies within a thinly veiled path of
identifying the threshold level of monetary policy signalling
and financial market imperfections.

In the context of evaluating financial market risk within
bounded rationality, monetary policy signalling below the
threshold level and reduction in financial market
imperfections, categorically plays in favour of being risk
averse, whereby the dynamic path of financial market
behaviour provides a good outcome instead. This is in direct
contrast to adverse selection where the pay off matrix does
not play in favour of risk takers, suggesting reduction in
monetary policy signalling could increase financial market
imperfection beyond the median level of #, causing a bad
outcome instead. The dynamic path of financial market
behaviour within adverse selection and bounded rationality
indicates that reduction in monetary policy signalling could
eventually cause either a high or low risk occurrence of a
financial crisis.
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Figure 3. Financial Market Imperfections, Monetary Policy Signalling and Financial Market Behaviour
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3. Evidence

Respective interest rate market imperfection and foreign exchange market imperfection for each Emerging Asia financial
market show free market economies of Hong Kong and Singapore as in a better stead vis a vis the rest of Emerging Asia
financial markets (see Table 1).

Table 1. Average Financial Market Imperfections in Emerging Asia

Interest Rate Eiif;gge Y1 (Interest Rate Mkt. Imperfections) ; *
Im[':gi:fr:fttion Market. ) n . !
Imperfection j—1 (FXMkt. Imperfections) ;

China, CNY 1.1591 6.9405 8.0996 0.7363
India, INR 2.8388 8.6787 11.5175 1.0470
S.Korea, KRW 1.8551 10.7030 12.5581 1.1416
Taiwan, TWD 2.0948 5.0641 7.1589 0.6508
Hong Kong, HKD' 1.4892 1.1564 2.6456 0.3307
Singapore, SGD 0.6103 3.8663 4.4766 0.4070
Indonesia, IDR 2.2170 20.2754 22.4924 2.0448
Thailand, THB 1.2519 4.8734 6.1253 0.5568
Malaysia, MYR 1.6942 4.7345 6.4287 0.5844
Philippines, PHP 2.2508 9.7769 12.0277 1.0934
Median 7 0.6936

Source: Author’s calculation from his Doctoral Thesis

Notes: Based on equation u = }i; (Interest Rate Market Imperfections) i + ¥7_; (Foreign Exchange Market Imperfections) j
“Values for 4 which is the Average Financial Market Imperfections are in % terms. The average is obtained by dividing the total
financial market imperfections which is (i + j) that encompasses interest rate market imperfection and foreign exchange market
imperfection by eleven financial market imperfections.

"HKD makes no distinction between onshore and offshore foreign exchange markets, therefore the average is computed based on eight
financial market imperfections.

In comparing against the median of financial market imperfections, Taiwan, Malaysia, Hong Kong and Singapore show
less tendency of financial market imperfections (see Figure 4).
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Figure 4. Average Financial Market Imperfections Ranking in Emerging Asia (%)
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However in the context of monetary policy signalling tools index, Hong Kong’s Monetary Authority (HKMA) and Bank
Negara Malaysia (BNM) fare poorly, whereby the index is below the threshold level (see Figure 5).
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Figure 5. Monetary Policy Signalling Tools Index Score in Emerging Asia (%)

In the framework a simplified representation of pay-off matrix between financial market imperfections and monetary
policy signalling, Taiwan, Thailand and Singapore reflect monetary policy signalling that is strong and low financial market
imperfections (1,1), while Hong Kong and Malaysia reflect monetary policy signalling that is weak and low financial market
imperfections (1,0). The rest of Emerging Asia face strong monetary policy signalling and high financial market
imperfections (0,1) (see Figure 6).
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Source: Author’s compilation and calculation from his Doctoral Thesis
Notes: The trend line between the average financial market imperfections and monetary policy signalling tool show a positive
coefficient of 0.0156, where y = -0.2315 + 0.0169x.

Figure 6. Representation of Average Financial Market Imperfections and Monetary Policy Signalling Tool Index

In reflecting this outcome via a phase diagram approach, strong monetary policy signalling provides an outcome of low
financial market imperfections, implying perfect information, but is not necessarily a condition that occurs for all Emerging
Asia economies, whereby strong monetary policy signalling could induce increased financial market imperfections, creating
a moral hazard condition (see Figure 7).
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Figure 7. Phase Diagram Representation of Average Financial Market Imperfections and Monetary Policy Signalling Tool Index

4. Conclusions

We conclude, beyond a certain monetary policy signalling
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