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Abstract

This paper re-examines the comparison between gold and Bitcoin as portfolio diversifiers and
potential safe-haven assets using Bloomberg monthly data through 31 July 2025. The common
sample contains 180 monthly returns from August 2010 to July 2025.

A conventional 60/40 equity-bond portfolio is compared with monthly-rebalanced alternatives
containing 10% gold, 10% Bitcoin, or 5% gold and 5% Bitcoin. The analysis covers return and
downside-risk measures, conditional equity-tail tests, a paired 5,000-replication moving-block
bootstrap, allocation sweeps, economic subperiods, 36-month rolling statistics, a 60-month
rolling out-of-sample exercise, later-Bitcoin samples, and quantile regressions.

Gold modestly lowers volatility and maximum drawdown. Bitcoin raises long-run return but also
volatility and tail risk. The mixed portfolio produces the highest fixed-weight Sharpe ratio (1.248
versus 0.925 for 60/40), and its Sharpe improvement remains positive across the 95% bootstrap
interval (0.076 to 0.556).

In the worst 10% of equity months, gold averages 0.45% while Bitcoin averages -9.62%. Later-
sample and quantile-regression results support a functional distinction: gold is the more defensive
diversifier; Bitcoin is a risk-budgeted return enhancer. The assets are complements at modest
weights, not interchangeable safe havens.

Keywords: gold; Bitcoin; safe haven; portfolio diversification; wealth management; downside risk;
asset allocation
JEL classifications: G11, G12, G15
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1. Introduction

Safe-haven assets occupy an unusual position in wealth management. Investors rarely buy them
solely because they expect the highest return. They hold them because portfolios must survive
periods in which conventional sources of diversification fail. Gold has filled this role for centuries
(Hoang, Wong, and Zhu, 2015; Hoang, Lean, and Wong, 2015; Khamlichi et al., 2018; Do, 2025).
Bitcoin, although much younger, is often described as 'digital gold' because of its fixed supply and
independence from conventional monetary institutions (Lavanya & Mamilla, 2023; Dastkhan &
Saber, 2024; Zheng & Woo, 2025; Imane & Ghizlane, 2025). The practical portfolio question is not
which asset has risen more. It is the job each asset performs after it is embedded in a diversified
portfolio. A volatile asset can fail as crisis insurance yet still improve long-horizon portfolio
efficiency at a constrained weight. Conversely, a defensive asset can add value even when it does
not materially raise compound return.

This study, therefore, asks whether gold and Bitcoin improve the risk-adjusted performance of a
60/40 portfolio, whether either behaves defensively during equity stress, whether observed Sharpe
improvements are statistically robust, and whether results survive allocation sensitivity, regimes,
and rolling out-of-sample implementation. The central proposition is functional: gold is closer to
portfolio insurance, Bitcoin to asymmetric return optionality, and the two may be complements
rather than substitutes.

2. Literature Review and Conceptual Framework

Baur and Lucey (2010) distinguish a hedge, which is uncorrelated or negatively correlated with
another asset on average, from a safe haven (Dastkhan & Saber, 2024; Zada et al., 2025;
Valadkhani & O’Mahony, 2024 ), which retains that property specifically during market stress. Baur
and McDermott (2010) show that gold’s safe-haven properties vary by market, shock severity, and
horizon. The label should therefore describe conditional evidence rather than promise positive
returns in every crisis.

Bitcoin complicates the comparison (Noorani & Mehrdoust, 2024). Its scarcity narrative resembles
one aspect of gold (Hoang et al., 2020; Pho et al., 2021; Gupta, Pierdzioch, & Wong, 2021; Archer
et al., 2022; Rohloff & Von Campe, 2023; Arfaoui & Yousaf, 2022; Cui et al., 2023), but its market
history, investor base, and volatility differ materially. Recent research generally finds more stable
defensive properties for gold and more episodic hedging properties for Bitcoin (Sharma, 2023;
Ustaoglu, 2023). Portfolio utility must nevertheless be assessed separately: high volatility does not
preclude a small allocation from improving efficiency when return compensation is sufficiently
large.
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3. Hypotheses
In this paper, we set the following hypotheses:

H1: Gold improves 60/40 portfolio efficiency primarily through lower volatility and drawdown rather
than materially higher return.

H2: Bitcoin can improve long-run risk-adjusted return but materially increases volatility and
downside tail risk.

H3: Gold displays stronger safe-haven characteristics than Bitcoin during severe equity declines.

H4: A modest combined allocation to gold and Bitcoin can outperform either 10% single-asset
allocation on risk-adjusted performance.

H5: Benefits vary through time and with allocation size; ex post best weights are not unconditional
strategic optima.

In this paper, we will examine whether the above hypotheses hold.

4. Data and Methodology

We will collect data and employ several models as discussed in this section to examine whether
the hypotheses setin Section 3 hold.

4.1 Data and sample construction

The Bloomberg dataset contains daily levels for the S&P 500 Total Return Index (SPXT Index),
Bloomberg U.S. Aggregate Bond Total Return Index (LUATTRUU Index), spot gold in U.S. dollars
(XAU Currency), Bitcoin in U.S. dollars (XBTUSD Currency), and the U.S. three-month government
yield (USGG3M Index). Bitcoin is the limiting series. The final common valid observation in each
calendar month is selected from 30 July 2010 through 31 July 2025, yielding 181 month-end levels
and 180 returns from August 2010 through July 2025.

4.2 Portfolios and performance measures

The benchmark holds 60% equities and 40% bonds. The alternatives are 55% equities/35%
bonds/10% gold; 55% equities/35% bonds/10% Bitcoin; and 55% equities/35% bonds/5% gold/5%
Bitcoin. All are rebalanced monthly. Metrics include annual return, CAGR, volatility, Sharpe and
Sortino ratios, maximum drawdown, Calmar ratio, monthly 95% VaR and CVaR, and Information
Ratio relative to 60/40. The three-month yield is converted to an effective monthly risk-free return.
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The Sharpe ratio is defined as:
SR =12 x mean(Rp - Rf) / sd(Rp - Rf)

For an alternative portfolio p relative to the 60/40 benchmark b, the Information Ratio is:
IR =112 x mean(Rp - Rb) / sd(Rp - Rb)

4.3 Safe-haven, bootstrap, and robustness tests

Safe-haven behavior is evaluated for all months, negative-equity months, and the bottom 10%, 5%,
and 1% of equity returns. Each condition reports average asset return, equity correlation, and
conditional beta. The bottom-1% result has only two observations and is descriptive.

Sharpe differences are tested with a paired moving-block bootstrap: 5,000 replications, six-month
blocks, and seed 42. Identical resampled histories are used for each portfolio and benchmark.
Allocation sweeps test alternative weights from 0% to 20%. Rolling 36-month correlations and
Sharpe ratios, four economic subperiods, a 60-month trailing maximum Sharpe/next-month out-
of-sample test, and later samples beginning in 2015, 2018, and 2020, and quantile regressions
complete the robustness analysis.

5. Empirical Results

5.1 Full-sample performance

Table 1. Risk-adjusted performance, August 2010-July 2025

Portfolio CAGR | Volatility | Sharpe Sortino | MaxDD | CVaR 95%

60/40 9.49% | 8.78% 0.925 1.487 -19.48% | -5.03%

10% Gold 9.51% | 8.43% 0.963 1.588 -18.55% | -4.76%
27.19

10% Bitcoin 20.85% | 1.188 3.546 -23.95% | -6.62%

%
5% Gold / 5% | 18.40
Bitcoin %

13.16% | 1.248 2.828 -21.04% | -5.56%

Gold barely changes CAGR (9.51% versus 9.49%) but lowers volatility and improves maximum
drawdown, supporting H1. Bitcoin raises CAGR to 27.19% and Sharpe to 1.188, but volatility more
than doubles, and maximum drawdown worsens. The mixed portfolio has the highest fixed-weight
Sharpe (1.248) with materially less volatility than the 10% Bitcoin portfolio.
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5.2 Bootstrap inference

Table 2. Paired moving-block bootstrap of Sharpe improvements

2026 Vol. 1

Alternative Observed A 2.5% 97.5% P(A<0)
10% Gold 0.038 -0.068 0.116 25.70%
10% Bitcoin 0.264 -0.079 0.588 6.02%
5% Gold / 5% Bitcoin 0.323 0.076 0.556 0.68%

Gold's modestimprovement is statistically uncertain. Bitcoin's observed improvement is larger but
its 95% interval also crosses zero. The mixed portfolio's interval is entirely positive (0.076 to 0.556);

only 0.68% of resamples are non-positive. This is the strongest support for H4.

5.3 Conditional safe-haven evidence

Table 3. Conditional asset performance during equity stress

. Gold Bitcoin Gold Bitcoin
Condition N
avg avg corr./beta corr./beta

All months 180 | 0.67% 14.62% | 0.098/0.107 | 0.186/2.309
Equity down months 56 | 0.66% 1.84% 0.069/0.123 | 0.269/3.427
Bottom 10% equity

18 | 0.45% -9.62% 0.151/0.415 | 0.191/2.145
months
Bottom 5% equity months | 9 -1.08% | -8.87% -0.113/-0.286 | 0.395/6.696
Bottom 1% equity months | 2 -1.74% | -14.54% | n.m. n.m.

Inthe worst 10% of equity months, gold averages 0.45%, whereas Bitcoin loses -9.62%. In the worst
5%, gold is also negative (-1.08%), so the evidence does not justify an absolute safe-haven claim.
Bitcoin's loss (-8.87%) and conditional beta (6.696) are far larger. H3 is supported in relative rather
than absolute terms.

5.4 Allocation sensitivity and regimes

The tested gold-only grid peaks at 15.00% gold (Sharpe 0.968); Bitcoin-only peaks at 5.00% (Sharpe
1.231). The combined grid peaks at 15.00% gold and 5.00% Bitcoin (Sharpe 1.266). These are ex
post sensitivity results, not recommendations. They indicate that Bitcoin's benefit is captured at a
small weight, while gold tolerates a larger allocation before materially destabilizing risk.

Table 4. Sharpe ratios by subperiod

Period 60/40 10% Gold | 10% Bitcoin Mixed
Aug 2010-Dec 2014 1.728 1.551 1.588 1.764
2015-2019 1.030 1.089 1.406 1.408
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2020-2022 0.296 0.339 0.524 0.456
2023-Jul 2025 1.045 1.256 1.487 1.421

Rankings vary over time. This supports H5 and argues against reading any full-sample result as a
permanent structural optimum.

5.5 Rolling out-of-sample allocation

Table 5. Rolling 60-month estimation and next-month implementation

Strategy Avg selected wt | OOS CAGR | Volatility Sharpe IR vs 60/40
Gold 11.42% 9.43% 8.97% 0.831 0.220
Bitcoin 10.02% 15.15% 13.93% 0.944 0.852
60/40 0.00% 8.78% 9.76% 0.708

Both rolling alternative-asset strategies exceed the 60/40 Sharpe of 0.708. Gold achieves 0.831;
Bitcoin 0.944. The average selected weights are 11.42% and 10.02%, respectively. The result is
robustness evidence, not a trading strategy, because costs, taxes, and implementation frictions
are omitted.

6. Later-Sample and Quantile-Regression Robustness

Table 6. Later-Bitcoin samples

Sample Portfolio CAGR Volatility | Sharpe | MaxDD
60/40 8.53% 9.56% 0.708 -19.48%
10% Gold 8.93% 9.04% 0.786 -18.55%
2015-Jul 2025 ——
10% Bitcoin 16.54% 13.50% 1.066 -23.95%
5% Gold / 5% Bitcoin | 12.75% 10.83% 0.992 -21.04%
60/40 8.95% 10.74% 0.623 -19.48%
10% Gold 9.59% 10.17% 0.711 -18.55%
2018-Jul 2025 ——
10% Bitcoin 13.51% 14.34% 0.786 -23.95%
5% Gold / 5% Bitcoin | 11.61% 11.88% 0.778 -21.04%
60/40 8.90% 11.53% 0.568 -19.48%
10% Gold 9.75% 10.95% 0.665 -18.55%
2020-Jul 2025 —
10% Bitcoin 15.59% 15.29% 0.854 -23.95%
5% Gold / 5% Bitcoin | 12.70% 12.86% 0.791 -21.04%

From 2015 through July 2025, the mixed portfolio's Sharpe is 0.992 versus 0.708 for 60/40. Its
bootstrap improvement is 0.284, with a 95% interval of 0.104 to 0.532. From 2018, the observed
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gain remains positive, but the interval (-0.017 to 0.392) crosses zero. Early Bitcoin history matters

materially.

Table 7. Quantile regression of asset returns on equity returns

Asset Quantile Equity coefficient Std. error p-value
5.00% 0.096 0.151 0.526

Gold 10.00% -0.038 0.136 0.778
25.00% 0.092 0.100 0.358
50.00% 0.200 0.099 0.044
5.00% 1.740 0.511 <0.001

. 10.00% 1.752 0.571 0.002

Bitcoin
25.00% 1.465 0.619 0.018
50.00% 1.580 0.668 0.018

Gold's equity coefficients are small and statistically insignificant at the 5%, 10% and 25% quantiles.
Bitcoin's coefficients are large and positive: 1.740 at 5% and 1.752 at 10%, both statistically
significant. This reinforces the tail analysis: Bitcoin retains equity-like exposure in adverse states,
while gold is more defensive.

7. Implications for Wealth Managers

e Define the objective before choosing the asset. Gold is better aligned with drawdown control
and defensive diversification; Bitcoin with long-horizon return enhancement and high-risk
capacity.

e Size Bitcoin through arisk budget, not capital-weightintuition. Equal capital weights in gold and
Bitcoin are not equal risk allocations.

e Do not infer safe-haven status from low unconditional correlation. Conditional left-tail
performance is the economically relevant test.

e Treat weight sweeps as sensitivity diagnostics. Governance ranges and rebalancing rules are
more defensible than historical point optima.

e Frame the client conversation around how much insurance and asymmetric upside the
portfolio needs, not which asset wins a popularity contest.

8. Limitations and Further Research

The common sample begins only in 2010 and cannot test earlier inflationary or geopolitical regimes.
Bitcoin’s exceptional early appreciation can flatter full-sample return and Sharpe estimates, as the
later-sample tests demonstrate. Monthly data are appropriate for strategic allocation but can miss
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short-lived daily flight-to-quality effects. The bottom-1% tail contains only two observations.
Quantile-regression inference is asymptotic and should be interpreted with the same sample-size
caution. The analysis omits transaction costs, taxes, custody, liquidity constraints, and investable
vehicle tracking error.

Further research should examine daily crisis windows, alternative bootstrap block lengths and
rebalancing frequencies, multi-currency investor perspectives, investable instruments, and risk-
budgeted rather than capital-weighted portfolios.

9. Conclusion

The evidence through July 2025 does not support treating gold and Bitcoin as interchangeable safe
havens. Gold behaves primarily as a defensive diversifier: it lowers volatility and drawdown
modestly and is far more resilient in severe equity declines. Bitcoin behaves primarily as a return
enhancer: it raises long-run returns and can improve Sharpe ratios, but it also increases volatility,
tail losses, and stress-state equity sensitivity.

The mixed 5% gold/5% Bitcoin portfolio produces the highest fixed-weight Sharpe (1.248), and its
full-sample improvement remains positive across the 95% moving-block-bootstrap interval. The
result is also strong from 2015, although statistical support weakens from 2018. This qualification
is central: historical efficiency is evidence, not a forecast.

For wealth management, the enduring implication is portfolio function. Gold remains closer to
insurance; Bitcoin remains closer to asymmetric growth optionality. A well-governed portfolio may
use both, but each should be sized and evaluated against the job it is expected to perform.

To get better performance by incorporating gold and Bitcoin in the portfolio, one may incorporate
other approaches with the approach used in this paper, forexample, investing rules (Lu et al., 2021,
2018, 2022; Wong & McAleer, 2009), contagion (Hassan et al., 2023), market efficiency and
anomalies (Li & Wong, 1999; Wong & LI, 1999; Wong, 2006, 2007; Wong & Ma, 2008; Wong & Chan,
2008; Wong & McAleer, 2009; Broll et al., 2010; Bai et al., 2011, 2015; Leung et al., 2012; Guo et al.,
2017, 2018, 2019; Ng et al., 2017; Chan et al., 2020, 2022; Guo & Wong, 2016), risk measure (Leung
& Wong, 2008; Ma & Wong, 2010; Wong et al., 2012; 2023; 2026; Bai et al., 2011, 2012, 2013; Guo
etal.,2017;2019; Niu et al., 2017, 2018), overreaction and underreaction (Fong et al., 2005; Lam et
al., 2007, 2010, 2012; Fabozzi et al., 2013; Guo et al., 2017a), portfolio optimization (Bai et al., 2009,
Li et al., 2022, 2025; Lv et al., 2021, 2023), diversification (Egozcue & Wong, 2010; Ortobelli Lozza
et al., 2018), technical analysis (see, for example, Wong et al., 2001, 2003, 2005; Lam et al., 2007;
Kung & Wong, 2009a,b; Chan, Lee & Wong, 2014), and herding behavior (see, for example, Munkh-
Ulzii et al., 2018; Batmunkh et al., 2020; Choijil et al., 2022; Vieito et al., 2024) and others.
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10. Data and Reproducibility Statement

The analysis uses the Bloomberg series supplied by the author. Because Bloomberg data are
proprietary, redistribution may be restricted. The accompanying Excel audit workbook records the
source identifiers, daily raw observations within the common-sample window through 31 July 2025,
exact month-end row selections, monthly return and portfolio formulas, drawdowns, 5,000
bootstrap replications, weight sweeps, subperiods, rolling out-of-sample results, rolling 36-month
statistics, later-sample tests, and quantile-regression outputs. The bootstrap uses six-month
moving blocks and a seed of 42.
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