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Abstract

The occurrence of a price bubble in the financial sector, especially the stock market and
the possibility of its collapse, causes uncertainty about the financial market and ultimately
the outflow of capital from it. Since the occurrence of crisis in these markets can affect
other sectors of the economy as well, the policymakers plan and implement appropriate
monetary and fiscal policies to deal with the crisis and respond in a timely and correct
manner to prevent its destructive effects. Considering that Iranian financial markets, like
other countries, are not safe from this phenomenon, in this research, by using Iranian
quarterly data of some variables including interest rate, gross domestic product, gross
domestic product deflator, dividends, consumer price index, oil price, exchange rate and
stock price index, for the period 2003:1 to 2019:3 and Bayesian inference, the TVP-VAR
model (time-varying parameters vector Auto regressive) is estimated and the impulse -
response functions of variables is driven, and the dependence of stock market bubbles
on monetary policy shocks are investigated. The results show that a number of research
variables, such as interest rates, gross domestic product, gross domestic product deflator,
dividends, stock price and it’s fundamental component, have had almost stable patterns
over time, and their response to monetary policy shock has not changed much and only
in the case of stock prices, we can see that its negative reaction to the monetary policy
shock has decreased over time but the reaction of bubbly component of stock price to the
monetary policy shock has not been stable over time and in recent years of the sample, the
reaction of bubbly component, end up increasing from the beginning.
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1. Introduction

Financial markets are one of the main pillars of the economy that transfer monetary
resources from markets with surplus funds to markets that need these resources. Among
the various and important roles of this market, the process of directing funds in the most

efficient possible way, can be considered as its most important and in addition, the
expansion of these markets can be the engine of economic growth. Financial markets, like
any other markets, can undergo changes and sometimes the occurrence of these changes
and fluctuations is such that it can’t be explained by the basic economic concepts and
failure to control them in a timely manner can have irreparable consequences.

One of the most common irregularities in emerging financial markets is bubble
dynamics. A statistical look at the activity of the Tehran Stock Exchange shows that
during the years of activity of this market, the stock index has experienced many
fluctuations and therefore this phenomenon has raised many questions in the minds of
researchers and experts, including: Is the increase in the index due to the presence of
bubbles in the index? What determines the stock price and its sharp fluctuations in the
market? What is the accurate policy to control and eliminate bubbles? The importance of
carefully examining this issue and answering the questions is that if there is a price
bubble and it collapses, the price of financial assets will be drastically reduced, a financial
crisis will be created and there will be uncertainty about the capital market. Eventually,
this phenomenon will cause capital outflow and weaken the country's financial system
(Hirigoyen and Poulain, 2014).

Pre-crisis views were based on the view that the central bank should focus on
stabilizing inflation and the output gap and not need to react to changes in asset prices,
but post-crisis views state that the central bank should pay attention to changes in asset
prices and respond to them by applying the accurate policy, and in the meantime,
applying the accurate monetary policy is one of the ways which the central bank can
influence prices and then control market fluctuations, and as a result, the occurrence of
Prevent crisis (Cariani and Calin, 2019). But the question is whether the impact of such
policies on bubbles is constant over time. Therefore, this study investigates the problem
of dependence of stock market bubbles on monetary policy shocks using a vector auto
regression model with time varying parameters.

2. Methodology
In this study, the reduced form of the vector auto regression model with time varying
parameters was identified based on the Primary (2005).

Time-varying parameter vector auto regressions (TVP-VARs) have become an
increasingly popular tool for analyzing the behavior of macroeconomic time series. TVP-
VARs differ from more standard fixed coefficient VARs in that they allow for
coefficients in an otherwise linear VAR model to vary over time following a specified
law of motion. In addition, TVP-VARSs often include stochastic volatility (SV), which
allows for time variation in the variances of the error processes that affect the VAR.

The attractiveness of TVP-VARs is based on the recognition that many, if not most,
macroeconomic time series exhibit some form of nonlinearity.

A VAR is a simple time series model that explains the joint evolution of economic
variables through their own lags. A TVP-VAR preserves this structure but in addition
models the coefficients as stochastic processes. In the most common application, the
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maintained assumption is that the coefficients follow random walks, specifically the
intercepts, the lag coefficients as well as the variance and co-variances of the error terms
in the regression. Conditional on the parameters, a TVP-VAR is still a linear VAR, but
the overall model is highly nonlinear. While the assumption of random walk behavior

may seem restrictive, it provides for a flexible functional form to capture various forms of
nonlinearity.

The main challenge in applying TVP-VAR models is how to conduct inference. In
this article, we therefore discuss the Bayesian approach to estimating a TVP-VAR with
SV. Bayesian inference in this class of models relies on the Gibbs sampler, which is
designed to easily compute multivariate densities. The key insight is to break up a
computationally intractable problem into sequences of feasible steps.

The variables used in this study are y;, ps, Pf, it» qt> Po> Peand d; which represent
the logarithm of GDP, the logarithm of the GDP deflator index, the logarithm of the
consumer price index, the short-term bank interest rate (alternative for Interest rates), the
logarithm of the real stock market price index, the logarithm of oil price, the logarithm of
exchange rate and the logarithm of the real dividend per share.

Define the vector x; as x; = [Ayg, Ady, Ape, Apf, Apy, Ape, i, Aq:]’ and assume the
relationship between these variables and structural shocks can be defined based on a
vector auto regression model with time varying parameters as follows:

xt == AO,t + Al'txt_l + Az'txt_z + .-+ Ap'txt_p + et (2-1)

Where A, is the vector of the time varying intercepts and fori=1,..., p, A;; is the
matrix of time varying parameter and is the vector of the reduced form shock.

Our identification of monetary policy shocks is based on the approach of Christiano,
Eichenbaum, and Evans (2005; henceforth, CEE), though our focus here is on the
dynamic response of stock prices to an exogenous hike in the interest rate. Also, and in
contrast with CEE, we allow for time variation in the VAR coefficients, which results in
estimates of time-varying impulse responses of stock prices to policy shocks. In addition
to the usual motivations for doing this (e.g., structural change), we point to a new one
which is specific to the issue at hand: to the extent that changes in interest rates have a
different impact on the fundamental and bubble components, the overall effect on the
observed stock price may change over time as the relative size of the bubble changes
(Gali and Gambetti, 2015).

The standard approach to estimating and conducting inference in TVP-VARs uses
Bayesian methodology. The key advantage over frequentist methods is that it allows
researchers to use powerful computational algorithms that are particularly well-adapted to
the treatment of time variation. Moreover, the use of prior information in a Bayesian
framework helps researchers to discipline the behavior of the model, which is especially
relevant in high-dimensional problems such as those discussed in this article.

Bayesian and frequentist inference are fundamentally different approaches to
describing and making assessments about data and empirical models. Bayesian inference
starts by postulating a prior distribution for the parameters of the model. This prior is
updated using the information contained in the data, which is extracted using a likelihood
function. The object of interest in Bayesian estimation is the posterior distribution, which
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results from this updating process. Estimators in a Bayesian context are thus defined as
statistics of this distribution such as the mean or mode (Lubik and Matthes, 2015).

3. Conclusion

Under our baseline specification which assumes no contemporaneous response of
monetary policy to asset prices, the evidence points to protracted episodes in which stock
prices increase persistently in response to an exogenous tightening of monetary policy.
That response is clearly at odds with the “conventional” view on the effects of monetary
policy on bubbles.

The results show that some research variables, such as interest rates, GDP, GDP
deflator, dividends, stock price and the fundamental component of stock prices, in
response to the contractionary monetary policy shock which caused by interest rate
increases, have had an almost stable behavior pattern over time and haven't changed
significantly, but the reaction of bubble component of stock price to the political shock
have not been stable over time and its negative reaction to the monetary policy shock has
decreased over time and in the last years of the sample, from the first periods, has an
increasing patterns.
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Graph. 1: The response of variables to monetary policy shock (VAR model with constant
coefficients)
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Graph. 2: The response of variables to monetary policy shock (TVP-VAR model)
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