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ABSTRACT

This note is an attempt to model the role of the policymaker in stabilizing the stock markets. In doing so, we present an
elasticity formula that links the risk-free interest rate to the value of the stock index.
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1. Introduction

The theoretical literature on portfolio selection is vast
(see, for example, [1-3] among many others. However,
the empirical applications of these models have not been
extensive. Moreover, the policy role in the financial mar-
kets is neglected by the literature, given the extreme im-
portance an the timeliness of the topic in a very volatile
financial environment.

To our knowledge, this note is the first methodological
and empirical attempt to model the role of policy (the
Central Bank) in stabilizing the financial markets. More
specifically, we introduce a novel method of measuring
the preferences of investors. In doing so, we used histori-
cal observed data to compute the values of the unobserv-
ed preferences. The results of this estimation are immen-
sely valuable to policy makers because they reveal to
them important information about the financial markets.
Most importantly, we develop an elasticity formula that
links the risk-free interest rate to the value of the port-
folio. This formula is very useful to policymakers, since
they control the risk-free interest rate. That is, they can
adjust this rate to offset a decline in the value of the stock
index. This note is organized into two main sections: the
development of the model and the empirical analysis us-
ing data for the Trinidad and Tobago stock market.

2. The Model and Method

We develop our model using the stochastic portfolio mo-
del (see, for example, [4] among many others). The dy-
namics of the risky asset price are given by

dS, =S, {uds+o,dW,}, 1)

where the superscript S denotes time,  €C;(R)
and o, €C; (R) are the rate of return and the volatility,
respectively.

Copyright © 2012 SciRes.

The wealth process is given by
T
XF = x+J{rSX: +( 4 —rs)ns}ds
o @
+[modW,, t<s<T,
t

where X is the initial wealth, m  is the portfolio pro-
T

cess, with E{jnzds}<oo. The portfolio m, € A(X) is
t

admissible (i.e. X >0) The dynamics of the wealth
process are given by

dX, = {rX] +(p —1, )7} ds +m 0 dW,

The investor maximizes the expected utility of the
terminal wealth

V(t,X):stlpE[U(X;‘)

t

). ®

where  is the filtration of information, V (-) is the
value function, U () is a continuous and bounded uti-
lity function.

If the value function is smooth, it satisfies the Hamilton-
Jacobi-Bellman partial differential equation

Vet XV sup{nt (=1 )V, +%nfafvxx} =0, ()

Tt
Hence, the optimal solution is

* (/ut B rt )Vx
T, = 5
t O_lzvxx ( )
The crucial relationship for policymakers is the rela-
tionship between the optimal portfolio (index) and the
Treasury Bill rate (the risk-free rate). This relationship is

given by the following elasticity formula
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3. Empirical Results

However, we need to to generate a data series for
V, Vi = B. In particular, we used daily data (2005-2011)
for the Trinidad and Tobago Composite Index (n), the
discount rate on the Trinidad and Tobago Treasury bills
(r) and the return on the Trinidad and Tobago Com-
posite Index (u) . We also generated data for the vola-
tility of the index as follows

3

ot =3 3(8,-5.)
t=1
Using (5), we generate the following data series for

p by direct calculations. Thus, we can calculate (6),
using the average values of £, @, o, and r, as fol-
lows

om, T, _( ~250000 j(6.855857143)__0 7
or, m, 2526.411071 917.19 o
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Thus a 1% decrease in the Treasury bill rate will in-
crease the portfolio by 0.73% . This relationship enables
the policymakers to offset swings in the portfolio and
thus stabilize the stock market.
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