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Abstract

Given the importance of the global price of lead and zinc metals due to their applications in upstream
industries such as automotive, construction, and manufacturing products, this study seeks to investigate the
factors affecting and their impulse response functions on the global price of lead and zinc metals. The TVP-
FAVAR model was used in this study to model the global price of the mentioned metals. The variables of
this research are daily and include the price of lead metal, the price of zinc metal, the global price of oil, the
dollar index, the global price of steel, the S&P500 index, the Shanghai Stock Exchange composite index,
baltic dry index, and inventory of lead and zinc metals. The estimation results of the models indicate the
existence of asymmetric and unstable behaviors and the different impressionability of the markets in other
periods. Also, in the base metals market, due to the response of the price of lead and zinc metals to the global
price of steel, the effect of inter-market spillover is observed. Also, based on the results, the global price of
lead and zinc metals is influenced by the economic conditions and monetary policies of the United States
Central Bank, the activities of investors and traders (speculators) in the financial markets, and the financial
policies of China to support the manufacturing sector of this country. Considering the significant share of
lead and zinc metals in the composition of the country's export mineral products, the results of this research
provide substantial help to the foreign trade sector of mining companies, activists in the commodity
exchange, and shareholders in the country's stock market.
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1- Introduction

The global market of base metals has been highly volatile during the last two decades (especially
from 1999 to 2010). The wide applications of this group of commodities in the industry sector,
especially in construction and automotive, and the key role that the industry sector can play in the
economic growth of countries, have highlighted critical questions about what factors affect the price
of base metals, in the minds of many researchers. Therefore, various studies have been conducted so
far to identify factors affecting the price of base metals. A review of the studies conducted in this
field shows that the factors affecting the price of base metals, including lead and zinc, can be
classified into three groups. The first group includes macroeconomic variables such as interest rates,
the dollar index, and the level of industrial activities (as mentioned in studies by Schnatz, Osbat,
and Lombardi 2012, 661-663 and Ahumada and Cornejo 2015, 1670-1674). The second group
includes the prices of other commodities in other markets, including energy and precious metals (as
mentioned in studies by Al-jarrah et al. 2020, "Results,” para. 1 and Escribano, Jarefio, and Umar
2021, "Empirical Results,” para. 6). Finally, the third group includes the economic developments of
countries such as China and the United States, which have a significant share in the global market
of base metals.

This research aims to identify the factors affecting the global price of lead and zinc metals in the
short term. In this research, the Factor-Augmented (FA) Vector AutoRegressive (VAR) method
combined with the Time-Varying Parameters (TVP) approach has been used to model the factors
affecting the Global price of lead and zinc metals. The mentioned approach allows for modeling
time series with very high accuracy. The results of the estimations show that the global price of lead
and zinc metals is affected by the price of Brent oil, the dollar index, the global price of steel, the
S&P500 index, the Shanghai Stock Exchange Composite index, baltic dry Index and inventory of
lead and zinc metals shocks, which it confirms the existence of spillover effect of the mentioned
variables to the market of lead and zinc metals.

2- Methods

Economists and analysts widely use Vector auto-regressive models to model and understand the
relationship between at least two time series based on impulse response functions. Impulse response
functions are estimated by decomposing the error terms of the mean equation into its structural
form. These functions show the effect of a shock equal to one standard deviation in one variable on
the current and future values of other variables in the Vector AutoRegressive model. Using these
functions, it is possible to examine the degree of compliance of the impressionability of dependent
variables from independent variables in the real world with existing theories. The current research
uses the Time-Varying Parameters Factor Augmented Vector Auto Regressive approach (TVP-
FAVAR) to model and analyze the impulse response functions and investigate the factors affecting
the global price of lead and zinc metals.

3- Findings and Argument

This research used the Factor-Augmented Vector AutoRegressive method combined with the
Time-Varying Parameters approach to identify the factors affecting the global price of lead and zinc
metals in the short term. The price modeling of lead and zinc metals is taken separately. The results
obtained from the impulse response functions indicate that a positive shock equal to one standard
deviation in any of the variables of the price of Brent oil, the dollar index, the global price of steel,
the S&P500 index, the Shanghai Stock Exchange composite index, baltic dry index and inventory
of lead and zinc metals affects the global price of lead and zinc. It causes the markets to be turbulent
at the time of the shock and the days after it. Based on this, it could be said that there is a spillover
effect from the mentioned variables to the investigated metals market. In addition, the results show
that the global market of lead and zinc metals, in most cases, in the days after the occurrence of the
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shock, has adjusted over time. The effects of the shock in their market have disappeared. The
intensity and sometimes the direction of adjustment have been entirely different in different periods
under the influence of the conditions governing the general economy and, consequently, the base
metal exchange. This issue indicates the existence of asymmetric and unstable behaviors and
different impressionability of the lead and zinc metals market in various periods. This subject has
been measured based on the ability of the TVP-FAVAR approach to estimate the time-varying
parameters. Also, based on the results, the global price of steel shock has the most significant
impact on the price of lead and zinc metals, so a positive shock equal to one standard deviation in
the global price of steel has led to an increase in the price of lead metal by 0.8 standard deviations
and an increase in the price of zinc metal by 0.82 standard deviations. The results of the impulse
response function analysis of the global price of steel on the worldwide price of lead and zinc
metals are presented in graphs 1 and 2.
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Fig 1- Impulse response analysis of the global price of steel metal on the price of lead metal
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Fig 2- Impulse response analysis of the global price of steel metal on the price of zinc metal
4- Conclusion and Recommendations

In the present research, to identify the factors affecting the global price of lead and zinc metals in
the short term, by using the Factor-Augmented AutoRegressive method combined with the Time-
Varying Parameters approach, we estimate the Time-Varying impulse response functions of the
price of Brent oil, dollar index, S&P500 stock index, shanghai stock exchange composite index,
baltic dry index, global price of steel and inventory of lead and zinc metals on the global price of
lead and zinc metals. The results indicate that fluctuations in the mentioned variables, except the
dollar index and the inventories, positively affect the global price of lead and zinc metals. A
positive shock equal to one standard deviation in each of them leads to an increase in the price of
the investigated metals. On the other hand, the fluctuations of the dollar index have a negative effect
on the price of lead and zinc metals. This means that the occurrence of a positive shock equal to one
standard deviation in the dollar index leads to a decrease in the global price of lead and zinc metals.
The results obtained from estimating both models for all variables, except for the inventory of lead
and zinc metals, were completely by theories in microeconomics. Regarding the inventories, the
situation is somewhat different. The results obtained are contrary to the expectations derived from
the theories in the microeconomics literature regarding the negative impact of the inventory shock
on the global price of lead and zinc metals, which, of course, This subject is compatible with the
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realities in the real world, and thus, it is justifiable.

Considering the impact of the dollar index and U.S. and Chinese stock indices, it could be said
that the economic conditions (boom and recession) of China and the United States as the two
leading economies in the world due to the wide range of uses of lead and zinc metals that these two
countries have in their Construction and automotive sectors as well as infrastructure development
are considered to be as one of the most important determinants of global prices of lead and zinc
metals.

At the end, some suggestions are given as follows:
e Development of modeling methods based on artificial intelligence models
e Using this model in other markets, such as other chemical and agricultural products
e Development of models based on mutual correlation
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