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This paper aims to discuss the dynamics of gold pricing through two key
approaches: the Error Correction Model (ECM) and the Gold Supply and Demand Balance
Valuation Model. These models provide insights into how short-term fluctuations and long-
term trends in gold prices are shaped. The ECM is particularly helpful for analyzing non-
stationary data like gold prices, while the valuation model focuses on the interaction
between supply and demand across different economic conditions. By combining these
methods, we can better understand the key drivers of gold prices and offer practical tools for
investors, policymakers, and businesses. This study aims to bridge the gap between
theoretical models and real-world market behavior, providing a comprehensive framework
for understanding and forecasting gold prices in both stable and volatile markets.
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The position of gold in financial markets has always been special because on the one hand it is a
consumer item and on the other — an investment good. To compare gold with the conventional
economic tools of investment such as equities and corporate bonds, one has to understand that the
metal does not produce any revenues, dividends, or interests [1,2]. Thus, it is properly underlined
that basic models of valuation are insufficient for forecasting the prices for gold, which is the major
type of metal. However, it is crucial to recognize that gold is mainly considered and priced
according to the basics of supply and demand dependent on specific factors of the world economy,
its growth or turmoil, and monetary and credit policies of powerful central banks [3,4]. This paper
seeks to discuss gold pricing through a two-pronged approach of the ECM and the Gold Supply and
Demand Balance Valuation Model Quorum in light of the gold pricing model which was developed
in 1983 [5].

The fundamental equation for market equilibrium is expressed as:
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D(P*) = S(P*)

where:

* D(P *) stands for the demand function value for the equilibrium price P *.

* S(P *) is the supply function at—the equilibrium price P *.

In order to analyze gold pricing one must find out what variables can affect the demand and/or
the supply, extrapolate possible demand and supply, and lastly, compute the inferred gold price level.

2.2. Demand and supply functions

Demand and supply can be expressed as linear functions of price and other macroeconomic
variables:

dt(p) : Adt = o+ fpt +yXt+et (i)

where:

* d, is the depreciation rate in year t.

* o represents a constant term which controls for the overall level of depreciation.

* p, 1s the price level which is known to affect depreciation through its effect on assets’ carrying
value.

X, is a vector of other variables.

st(p): st = o + Bpt + Xt + €

where:

* 5, 1s the stock return for period t; p, is the stock price for period t.

* X'is the set of observable exogenous variables for period t; (o, B, ¥) and €are coefficients and
error terms.

* d, and s, are fluctuations in demand and in supply, correspondingly.

The like variables are as follows: p, is the log changes in price.

X,andXrepresent set of various macroeconomic factors (for instance, GDP and interest rates).

Yt = f(ta Xt) B) + €t and y:& = f(ta Xt?ﬁ) + €.

Some of these equations can be estimated with VECM formulations, which enable the modeling
of the levels and the changes simultaneously.

3. Error Correction Model (ECM)
3.1. ECM in financial analysis

It is important to understand the ECM as an important technique in time series analysis especially
when the data is non-stationary [4]. Some of the financial data characteristics like gold price are
non-stationary in nature and hence their mean and variance properties are not stable over a period of
time [1,2]. This characteristic makes the traditional regression models less effective since they
assume stationarity. Here the ECM is particularly beneficial because the model is specifically aimed
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at analysing non-stationary data while making it possible to consider short-term variation and long-
term equilibrium [3,4].

3.2. Application of ECM in gold pricing

When considering gold pricing, the use of the ECM is especially useful due to its ability to conduct
a rather detailed analysis of how these factors impact gold’s price. Some of the factors include, but
are not limited to the following: the general economic factors such as interest rates, inflation, and
economic growth [3,4], the specific demand of jewelry products, demand for investment purposes,
and the reserves held by the central bank [1,2].

The ECM aids in the identification not only the first round/short-run effects of these factors on
the gold price but also the long-run relationships dictating gold in this long-run space [4,6].

If adjustments in the interest rate are implemented, the effects are likely to be observed in the
short-run due to the fact that new changes of rates may create an impression affecting the price of
gold due to the opportunity cost of possessing gold relative to other assets [7]. However, the ECM
also enables carrying out further analysis as to how these short-run fluctuations tend to restore to a
new long-run equilibrium whereby the parameters characterizing the behavior of Gold are near-
stationary [5].

These relationships are well captured in the ECM to give insights to the investors and the policy
makers. This way the ECM conveys all the necessary information about short-term fluctuations and
dramatically important long-term tendencies, providing a multifaceted instrument for gold prices’
understanding and forecasting [3,4]. Due to this, it is a crucial reference for anyone who seeks to
mine, trade or invest in gold in some way [3].

4. Measuring the expected demand and supply
4.1. Measuring the expected demand and supply

The expected demand and supply are estimated based solely on macroeconomic variables, assuming
no change in the price of gold:

d"T (0) :While, the corresponding dynamic model is represented by:

s"; (0) :The estimates of dynamics are as follows:s";

These equations enable us to predict the fluctuations of demand and supply at a certain time, T ,
while leaving the effect of price change.

4.2. Calculating implied equilibrium price

The final step is to calculate the implied equilibrium price that would bring the market back to
equilibrium:

0DT (PAN)/6 — 65T (PN)/§ =0

Where:

« D'T(PAN) = DT —1(P) + d"T (P A)

« ST (PAN) = ST —1(P) + sT(PN)

Given that the IMP estimate is used, then substituting it into (9), we have:
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P'T =Pr—-1+pp
There is no closed-form solution for this equation, which is why solving this equation can be
achieved using iterative numerical methods like Newton-Raphson.

4.3. Gold supply and demand balance valuation model quorum

The Gold Supply and Demand Balance Valuation Model Quorum extends the assessment by
dividing the supply and demand into categories. Such segmentation provides a basis for the analysis
of specific factors determining the gold prices.

4.4. Segmenting demand and supply

Demand and supply are segmented into different sectors to capture the impact of diverse market
participants:

di,t = ai + Bipi,t + viXi,t + e€i,t

where d;, is the disease incidence rate per capita at the district level i at time t; p;, is the
population density per square kilometer at the i district at t.

sjt = o + Bpjt + 7 X + €

where, fori=1,...,mandj=1,...,m,iand j will denote every sector of demand and supply
necessary for the problem.
The overall market equilibrium then becomes:

5. Gold valuation framework in practice
5.1. Economic expansion and gold demand

Unlike what one may find reasonable to expect that economic growth has a negative impact on gold,
historical data reveals that the global economy expansion triggers the demand for gold. This is
especially apparent in nations such as India and China that presently experience sound economic
growth, hence, consumers of more gold in the jewelry markets.

5.2. Investment demand and central bank policies

Gold investment demand relating to, amongst others, physical markets, exchange traded instruments
as well as OTC products can put strong pressure on prices. Such kind of demand is mostly witnessed
in the course of the economic and political crisis and tends to reduce as the confidence in investors’
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boost. Buy demand is also important especially given that either economic growth or risk aversion
can cause central banks to beef up their gold holdings.

5.3. Gold supply dynamics

The supply of gold is influenced by two main factors: mine and metal recovery known as the
recycling sector. Although the levels of mined gold remain relatively constant, the supply of
recycled gold is weighed on investors and consumers’ intentions to recycle their gold stocks. Such a
relationship can lead to fluctuations in the supply side which in turn have impacts on the prices.

6. Historical gold pricing model (1983)
6.1. Brief introduction

Market value was attempted to be predicted in the 1983 model which was based on pricing of gold.
This model is considered as one of the pioneers in adopting macroeconomic variable, including
interest and inflation rates, for evaluation of gold prices. This model may be viewed as the earlier
version of the contemporary models like the ECM and Gold Supply and Demand Balance Valuation
Model Quorum among others.

6.2. Model formulation

The 1983 model can be expressed as:
P, = a + pPlinterest Rate; 4+ PB2Inflationt + €

Where:

* P, represents gold price at time t.

* o 1s an intercept term, B, and B, are regression coefficients.

* €, 1s the error term i.e., a random variable with zero mean and a finite variance.

This model was used in explaining the bi-directional causality between the macro-economic
variables and gold prices and it paved way for the development of other models such as the ECM.

6.3. Application of ECM and gold valuation model

Under the ECM method, short-run and long-run relations between gold and macrovariables can be
examined to apply the ECM on gold pricing. For instance, consider the following ECM:

AP; = a+ B1(Alnterest Ratet) + 51(Alnflation;) + A(P; — 1 — 6;Interest Rate; — 1 — 62
Inflation; — 1) + €

Where:

* AP, is the change of the price of gold at time t.

« A represents the speed of adjustment towards the long-term equilibrium of the variable.
* This indicates that 0, and 0, are long-term coefficients.
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This is further supported by combining the ECM with the Gold Supply and Demand Balance
Valuation Model Quorum which helps to analyse short-term movements and long-term trends in the
gold price.

As is the case with any commodity, the pricing of gold is dependent on a number of factors that
range from macroeconomic factors and investors’ behavior, policies that are implemented by the
central bank among others [1]. The orthodox models of valuation are ineffective in case of gold,
since this material does not produce earnings or dividends. Therefore, it becomes very difficult to
place a value on gold by purely relying on income per capita and level of development, but instead,
gold value can be easily explained by supply and demand side factors that is, economic growth and
uncertainty. The integration of ECM and the Gold Supply and Demand Balance Valuation Model
Quorum as models help to gain a more accurate understanding of the prices of gold both for the
short term and for the long term equilibrium [8-10].

This paper has further illustrated that Due to the dual nature of the gold; being an industrial
product and an investment commodity, has different values which are difficult to be rolled into one.
Thus, by portioning demand and supply, and including the ECM we can have more accurate and
provide qualitative insight into the gold price prediction. These include such pricing models for gold
which started from the historical gold pricing model dating as early as 1983 with macroeconomic
variables as dominant factors in the pricing of gold. Finally, this approach can provide a full picture
of the dynamics of gold prices in the international market on which decision-makers as well as
investors could base their decisions.
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