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SUMMARY

The unprecedented macroeconomic volatility of the post-2020 era, characterized by a global pandemic, severe
supply chain bottlenecks, and the return of structurally persistent inflation, has fundamentally challenged
traditional asset pricing paradigms. By August 2026, the price of gold had surged past $5,000 per ounce, a
historic milestone that eluded the forecasting capabilities of static econometric models. This paper investigates the
fundamental determinants of gold prices from January 2003 to August 2026, comparing the efficacy of a static
regression against a Dynamic Ordinary Least Squares (D-OLS) model. The paper introduces the “Chameleon Asset”
hypothesis, arguing that gold’s sensitivity to macroeconomic fundamentals is not time-invariant but rather highly
adaptable to the prevailing economic regime. While the static model identifies significant long-term relationships,
confirming gold as an inflation hedge and a dollar counterweight, it fundamentally masks the significant parameter
instability of the past decade. The dynamic model reveals that gold’s sensitivity to inflation and supply constraints
amplified dramatically during the 2021—2022 inflationary shocks, while traditional safe-haven properties mutated.
These findings carry important policy implications for Central Banks, suggesting that static reserve management
frameworks systematically underestimate gold’s convex hedging utility during periods of acute macroeconomic

distress and structural regime shifts.
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INTRODUCTION

The global macroeconomic landscape has undergone
a profound transformation over the past two decades,
culminating in a sequence of historic shocks beginning
in 2020. The outbreak of the COVID-19 pandemic,
subsequent supply chain paralysis and stimulus
followed by tightening of monetary policy, inaugurated
a new regime of heightened inflation and geopolitical
fragmentation. Against this tumultuous backdrop,
gold reasserted its historical role as a paramount store
of value, with its price eclipsing the $5,000 per ounce
threshold. This aggressive price appreciation raises
critical questions regarding the underlying drivers of
the gold market. Specifically, it necessitates a rigorous
examination of whether the fundamental determinants
of gold prices have remained consistent over time, or if
the sequential shocks of the 2020s have fundamentally
altered the asset’s pricing mechanics.

Historically, financial literature treated the determinants
of gold prices, such as the Consumer Price Index (CPI),
the US Dollar Index (DXY), real treasury yields, and
equity market volatility (VIX), as relatively stable over
long horizons. Static econometric models assume that
a given fluctuation in inflation or interest rates will
produce a symmetric and proportional reaction in the
gold market, regardless of the macroeconomic era.
However, the post-pandemic reality suggests a stark
departure from this assumption. The inflation shock of

THEORETICAL FRAMEWORK

The academic discourse surrounding the fundamental
drivers of gold prices is extensive, yet it has traditionally
been dominated by static analytical frameworks in
papers such as Kaufmann and Winters (1989), Jaffe
(1989) and Lawrence (2003). The foundational pillar of
gold pricing theory posits the asset as a quintessential

2021 and 2022, combined with severe global production
bottlenecks, created a unique environment where
gold’s behavior deviated from the linear predictions of
traditional models.

This paper seeks to bridge the gap between statichistorical
averages and the fluid reality of modern financial
markets. By employing both a static regression and a
dynamic 10-year rolling-window D-OLS methodology
over a comprehensive dataset spanning from January
2003 to August 2026, this study unpacks the time-
varying nature of gold price determinants. The paper
proposes that gold acts as a “Chameleon Asset”, altering
its functional role in a portfolio — shifting between a
simple currency hedge, a volatility safe haven, and a
powerful inflation shield, depending on the severity and
nature of the prevailing economic regime. Furthermore,
the study decomposes the explicit nominal contributions
of each fundamental variable over time to illustrate the
precise anatomy of price misalignments. The findings of
this paper hold vital importance for general economics,
asset pricing theory and, perhaps most importantly, for
Central Bankers. As sovereign institutions increasingly
navigate a structurally inflationary and de-dollarizing
world, understanding the dynamic, non-linear hedging
properties of gold is imperative for the optimal
management of national reserves.

hedge against inflation and currency debasement, as in
Ghosh (2004) and Capie et al. (2005). Erb and Harvey
(2013) extensively documented the “Golden Dilemma”,
examining gold’s efficacy as an inflation hedge over long
horizons. Their work, alongside the seminal research of
Levin and Wright (2006), established that while gold

Disclaimer: The views expressed herein are those of the author and do not necessarily represent the views or positions of any entities

that they are affiliated with.
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preserves purchasing power over centuries, its short-to-
medium-term relationship with consumer price indices
can be remarkably volatile. Furthermore, the inverse
relationship between gold and the US Dollar has been
rigorously established. Sjaastad (2008) demonstrated
that a depreciating dollar mechanically elevates the price
of gold, given that the commodity is globally priced in
the US currency.

Beyond its monetary properties, gold is widely theorized
to be a “safe haven” asset. Baur and Lucey (2010), and
later Baur and McDermott (2010), formalized the
distinction between a hedge (an asset that is uncorrelated
with equities on average) and a safe haven (an asset that
becomes negatively correlated with equities during times
of extreme market stress). Their frameworks often utilize
metrics such as the S&P 500 and the VIX to capture
panic and systemic risk. In addition, the opportunity cost
of holding gold, a non-yielding asset, has been deeply
explored through its relationship with real interest rates
and central bank policy rates. Giirkaynak et al. (2007)
provided the groundwork for understanding how rising
real treasury yields historically exert downward pressure
on gold prices, as investors rotate capital toward yield-
bearing sovereign debt.

Despite this robust foundation, an essential gap exists
in the literature regarding parameter instability and

DATA AND METHODS

The empirical analysis relies on a high-frequency dataset
spanning from January 1, 2003, to August 14, 2026. This
extensive timeframe captures multiple macroeconomic
cycles, including the Great Financial Crisis of 2008, the

Table 1. Data sources and transformations
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regime-switching in gold valuation, particularly in
the context of the post-2020 sequential economic
shocks. The dynamics of gold valuation and reserves
in the context of crises has started to be investigated in
papers such as Colesnicova et al. (2020) and Arslanalp
et al. (2023). While some scholars, such as Beckmann
and Czudaj (2013), have introduced Markov-switching
models to capture shifting inflationary expectations
using the CPI and PPI as a measure of robustness, the
overwhelming majority of empirical models remain
anchored to static coefficients. The literature has yet
to fully reconcile how physical supply constraints,
such as mining halts during the pandemic, interacted
with sudden bursts of rampant consumer inflation to
create non-linear price accelerations. Furthermore, the
vantage point of late 2026 offers a unique retrospective
on a completed cycle of pandemic stimulus, aggressive
monetary tightening, and subsequent economic
stabilization. This paper contributes to the literature by
augmenting the number of explanatory variables used in
explaining the dynamics of gold and by moving beyond
static relationships, utilizing a 10-year rolling-window
methodology to expose the severe parameter instability
of the past decade and redefining gold not merely as a
static hedge, but as a highly dynamic, regime-dependent
asset.

subsequent era of Quantitative Easing and zero-interest-
rate policy, the onset of the COVID-19 pandemic in 2020,
the historic inflation shocks of 2021-2023, and the high-
interest-rate stabilization period leading up to late 2026.

Frequency Transformations
Gold GC=F Daily Growth rate Yahoo
Inflation CPIAUCSL Monthly CPI Growth rate FRED
Policy Rate FEDFUNDS Monthly FRED
DXY DX-Y.NYB Monthly Growth rate FRED
Industrial Production INDPRO Monthly Growth rate FRED
Unemployment UNRATE Monthly FRED
S&P500 ~GSPC Daily Growth rate Yahoo
VIX ~VIX Daily Yahoo
Yield 10Y ~TNX Daily Growth rate Yahoo

Source: Developed by the author
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The dependent variable is the spot price of gold measured
in US Dollars per troy ounce. The independent variables
were selected to represent the four primary theoretical
pillars of gold valuation: inflation protection, currency
denomination, opportunity cost, and systemic risk.
Inflation is proxied by the Consumer Price Index (CPI).
Currency denomination effects are captured by the US
Dollar Index (DXY), representing the dollar’s strength
against a basket of major fiat currencies. Opportunity
cost is measured dually through the Central Bank
Policy Rate and the 10-year Treasury Yield (Yield 10Y).
Systemic risk and safe-haven demand are proxied by the
Volatility Index (VIX), the S&P 500 growth rate (SP500),
and the broad macroeconomic health indicator of the
Unemployment rate. Finally, to account for production
and demand-supply shock dynamics, the paper includes
Industrial Production (Production). The data frequency
allows for granular tracking of sudden macroeconomic
pivots, ensuring that the rolling-window regression has
sufficient data density to detect real-time parameter
shifts.

To rigorously evaluate the evolving drivers of the gold
market, this study employs a dual-pronged econometric
approach, contrasting a static full-sample model with
a dynamic rolling-window framework. The dependent
variable in all models is the spot price of gold, while the
independent variables comprise a comprehensive suite
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of macroeconomic fundamentals: the Consumer Price
Index (CPI), the US Dollar Index (DXY), the Central
Bank Policy Rate, industrial production, the S&P 500,
the Unemployment rate, the Volatility Index (VIX), and
the 10-year Treasury Yield.

The first phase of the methodology involves estimating
a standard, static Ordinary Least Squares (OLS)
regression over the entire dataset spanning 2003.01 —
2026.08. This static model is specified to capture the
average, long-term relationships between gold and its
fundamental drivers. While this approach benefits from
the full statistical power of the dataset, it inherently
assumes that the influence of inflation, for example, is
identical in the low-inflation environment of 2014 and
the high-inflation environment of 2022.

To correct for this limitation and capture the shifting
nature of gold, the second phase implements a Dynamic
Ordinary Least Squares (D-OLS) regression via a 10-year
(120-month) rolling window. The regression is estimated
iteratively; for each consecutive period, the oldest
observation is dropped, and the newest is added. This
continuous updating mechanism allows the estimated
parameters and the coefficient of determination
(R-squared) to evolve organically over time. By tracking
the trajectory of these coefficients, we can identify
structural breaks and regime shifts without imposing
arbitrary timeline cutoffs.

The general specification for the regression at time T is formulated as:

T—aT"‘ZﬁjT T+ZYI<TLI<T+5T

where Y, is the growth rate of the dependent asset,
AX;, represents the growth rates of J price-based
macroeconomic variables, L, represents the level
dynamics in K rate-based variables, a, is the time-
varying intercept (representing the drift or idiosyncratic
alpha of the asset), and e, is the error term.

Finally, to bridge the gap between abstract coefficients
and tangible market behavior, the paper performs a
misalignment and contribution analysis. For both the
static and dynamic models, the analysis provides an
“Implied Price” based on the regression outputs. The
model-implied nominal price, f’T , 1s defined as:

pT = PT—h X (1 + YT)

The nominal contribution of each fundamental variable is calculated by multiplying its realized value by its respective
coefficient for that specific time period. This additive breakdown provides an explicit nominal decomposition of
price drivers, allowing analysts to quantify exactly how many dollars of the gold price are attributable to inflation,
currency fluctuations, or supply-side constraints at any given moment in history.
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MAIN RESULTS
STATIC MODEL OVERVIEW

The results of the static OLS regression, estimated
over the entire 2003-2026 sample, establish a robust
baseline for traditional gold pricing theory. The model
yields an Adjusted R-squared of 0.5798, indicating that

Table 2. static regression results
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approximately 58 percent of the variation in gold prices
can be explained by these fundamentals alone. Every
independent variable exhibits high statistical significance
(p < 0.001), validating their inclusion in the model.

Coefficient Value Pr(c|t])
(Intercept) -0.269 < 2e-16
CPI 3.578 < 2e-16
DXY -0.685 < 2e-16
Policy Rate 0.045 < 2e-16
Production -0.209 6.24E-07
SP500 0.205 < 2e-16
Unemployment 0.026 < 2e-16
VIX 0.003 < 2e-16
Yield 10Y -0.215 < 2e-16

Adjusted R2 0.579

Source: Developed by the author

The static coefficients align perfectly with classical
financial literature. CPI demonstrates a strong positive
relationship with a coefficient of 3.578, confirming gold’s
role as a long-term inflation hedge. The DXY coefficient
is solidly negative at -0.685, highlighting the mechanical
inverse relationship between the dollar’s value and
the price of gold. Opportunity cost theories are also
validated, with the 10-year yield growth rate showing a
negative coefficient of -0.215. Interestingly, the Central
Bank Policy Rate displays a slightly positive coefficient
(0.045), which may capture periods where Central Banks
were forced to raise rates aggressively precisely because
inflation, and gold, was already surging. Furthermore, the
safe-haven variables operate as expected: both the VIX

(0.0038) and the Unemployment rate (0.026) maintain
positive correlations with the gold price, underscoring
the asset’s utility during periods of economic distress.
Lastly, Industrial Production growth reveals a negative
coefficient (-0.209), signifying that periods of robust
macroeconomic expansion and industrial output exert
downward pressure on gold prices, as capital shifts
toward higher-return, pro-cyclical assets. Conversely,
industrial contractions stimulate safe-haven inflows.
While mathematically sound, this static snapshot
represents a “blurred average” that heavily obscures the
radical shifts in market mechanics occurring beneath the

surface.

DYNAMIC EVOLUTION OF COEFFICIENTS

The true narrative of the gold market emerges through
the lens of the 10-year rolling-window regression. By
tracking the evolution of the coefficients from 2013
to 2026, we observe profound parameter instability,
definitively validating the “Chameleon Asset” hypothesis.
The most striking revelation is the trajectory of the
CPI coefficient. In late 2013 and early 2014, the CPI
coefficient hovered around 5.0. As the global economy
entered a protracted period of disinflation and sluggish
growth, gold’s sensitivity to consumer prices collapsed,
with the CPI coefficient plummeting to near 1.1 by late
2017. During this era, inflation was deemed “transitory”
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or non-existent, and gold fundamentally ceased to trade
as an inflation hedge. However, the narrative brusquely
fractured post-2020. As supply chains ruptured and
fiscal stimulus flooded the markets, the CPI coefficient
skyrocketed. By mid-2021, the coefficient breached 9.45.
This indicates a large structural break: the market hyper-
sensitized to inflation. A single unit increase in inflation
growth suddenly had almost ten times the impact on
the gold price than it did in 2017. As inflation peaked
and Central Banks regained control post-2020, the CPI
coefficient gradually normalized, settling around 3.76 by
August 2026.



Equally fascinating is the dynamic behavior of the
Industrial Production coefficient. In the static model,
industrial output has a modest negative impact (-0.209).
However, the rolling regression reveals that during the
height of the COVID-19 lockdowns in 2020 and 2021,
when global factories were forced to halt operations and
industrial output collapsed, the production coefficient
spiked drastically to deeply negative territory (reaching
-1.28). This proves that during severe, sudden economic
contractions, gold’s role as a macro-hedge becomes
heavily magnified, making it extraordinarily sensitive to
real economic growth shocks.

Figure 1. bynamic Coefficient Estimates for Gold

Source: Developed by the author
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The US Dollar Index (DXY) -coefficient remained
negative throughout the entire observed period,
affirming the enduring currency-debasement thesis.
Yet, its magnitude fluctuated from a deeply inverse
-1.20 in 2016 to much weaker values during periods
of peak panic, suggesting that during acute crises or
global dollar shortages (where the dollar spikes due to
liquidity panics), gold’s traditional inverse relationship
can temporarily decouple as investors hoard both cash

and gold simultaneously.

ACTUAL VS. IMPLIED PRICES: THE SUPERIORITY OF DYNAMICS

The limitations of the static model are exposed when
comparing actual gold prices against the model-implied
predictions. While the static model capably tracks
the general upward drift of gold, it fails to capture the
velocity and magnitude of the post-pandemic surges. By
August 2026, the actual price of gold had experienced an
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astronomical run, trading well over $4,400 per ounce.
The static model, anchored by two decades of historical
moderation, underprices this reality, generating an
implied price that consistently lags the actual market by
hundreds of dollars during inflection points.
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Conversely, the 10-year rolling-window model proves
adaptive. By systematically shedding the outdated
macroeconomic relationships of the early 2000s, it
successfully recalibrates to the new, highly volatile
regime of the 2020s. The dynamic implied price more
tightly fits the trajectory of gold throughout 2024, 2025,
and into late 2026. For example, during the aggressive
price discovery phase in mid-2026 where gold soared

December No. 2/2026

past $4,300, the dynamic model accurately projected
an implied price in excess of $4,000, whereas the static
model remained mired in structurally lower projections.
This adaptability underscores that financial forecasting
in a post-shock world cannot rely on long-term averages;
models must possess the elasticity to absorb regime
shifts.

MISALIGNMENT CAUSES AND NOMINAL CONTRIBUTIONS

The nominal contribution analysis bridges the gap
between statistical coefficients and absolute dollar
values, providing a forensic accounting of gold’s price
appreciation. Examining the dynamic regression data
reveals a fascinating baton-pass of price drivers over
the decade. During the relatively stable period of 2014
to 2018, the absolute dollar contributions of CPI were
muted, often contributing less than $100 to the total
price of gold. During this time, the primary nominal
support for gold was the suppression of the 10-year
yield; negative yield contributions (representing the
opportunity cost benefit of low rates) provided a steady,
structural floor.

The paradigm abruptly shifted in early 2021. As inflation
data surprised to the upside globally, the nominal
contribution of the CPI variable exploded. By June
2021, the interaction of the surging CPI growth rate and

its heightened coefficient generated an $868 positive
contribution to the gold price in a single month. This
inflationary pressure became the undeniable vanguard
of the gold rally. Simultaneously, as Central Banks
eventually reacted and drove yields higher, the nominal
contribution of the 10-year yield became a significant
headwind, exerting over $500 of downward pressure.
The tug-of-war between rampant inflation (pushing
prices up) and rising yields (pulling prices down)
defined the market from 2022 to 2024. Ultimately, the
sheer magnitude of the inflation shock, which despite
slowly dissipating, unanchored market expectations that
came to see the policy rate as an indicator of systemic
risk, catapulting gold to its 2026 highs. This granular
decomposition shows that gold’s ascent to historic
highs was not a uniform speculative bubble, but a
rational response to a sequence of extreme, quantifiable
fundamental shocks.

Figure 2. Gold Price: Misalignment under Dynamic Regression

Misalignment and Drivers of Implied Gold Price
Bars = Factor contribution to implied USD variation | Line = Actual minus Implied
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DISCUSSION OF POLICY IMPLICATIONS FOR CENTRAL

BANKS

The empirical evidence presented in this study carries
important implications for Central Bankers, who must
navigate an increasingly difficult and fragmented
macroeconomic terrain. Central Banks are among
the largest holders of physical gold, utilizing it as a
foundational pillar of sovereign reserve management.
However, the risk-parity models and asset allocation
frameworks utilized by these institutions are frequently
anchored in static historical correlations. This research
proves that such static frameworks are becoming less
capable of capturing shifting dynamics.

First, Central Banks should recognize the “Chameleon”
nature of gold when modeling inflation expectations.
If gold’s sensitivity to inflation expands dynamically
during high-inflation regimes, then gold represents
a convex inflation hedge. It does not merely protect
purchasing power linearly; its protective capacity
accelerates precisely when it is needed most. Static
reserve models fail to account for this convexity, leading
to systematic under-allocations of gold during periods of
structural transition. Central Banks looking to insulate
their national wealth from sticky, supply-driven inflation
must adopt rolling-window or state-space models that
dynamically adjust gold’s weighting based on the current
inflation regime.

CONCLUSIONS

The journey of the gold price from the relative calm of
the early 2000s to the dizzying heights of over $5,000
per ounce is a testament to the profound structural shifts
in the global economy. This paper has shown that relying
on static econometric models to understand this ascent is
a flawed endeavor. Through the application of a 10-year
rolling-window D-OLS regression, this study revealed
the parameter instability underlying gold valuation.

Gold proves to be the ultimate “Chameleon Asset”. Its
behavior is not governed by immutable laws, but by
the psychological and mathematical realities of the
prevailing economic regime. During the post-2020
era, the asset aggressively transformed to combat the
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