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Abstract 
 
 By examining the portfolios of renowned Superinvestors with different invest-
ment strategies, BRK-B of Warren Buffett and ARKK of Cathie Wood, we aimed 
to design hypothetical resilient portfolios that protect against the damaging effects 
of recessions. The presented analysis indicates that ARKK significantly outper-
formed BRK-B during the stability period. However, in the face of the Covid-19 
pandemic-induced recession, BRK-B displayed a higher degree of resilience and 
stability compared to ARKK. All three of our hypothetical portfolios delivered 
positive returns during both periods of stability and recession. Importantly, our 
Tangency Portfolio demonstrated the strongest performance of all the investigated 
portfolios during the recession. Moreover, our Tangency Portfolio showed rela-
tively high performance along with high stability. It is concluded that an invest-
ment approach based solely on diversification, can achieve superior returns, and 
even surpass the broader stock market with an acceptable level of risk.  
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Introduction 
 
 The stability of financial markets is a prerequisite for reliable investment re-
turns and progressive economic growth, since these markets represent the source 
of financing for government and individual activities (Wright and Quadrini, 2009). 
However, economic growth is not continuous but rather characterized by fluctua-
tions in general economic activity in the form of business cycles. Times of long-
term positive economic development are interrupted by periods of economic in-
stability, manifested as economic recessions. A financial recession is a state of the 
economy with attenuation in most areas of economic activity, such as spending, 
employment, productivity, and overall output (Zafiu and Saracu, 2013). During an 
economic recession, there is frequently an increased degree of unpredictability in 
financial markets, and investors, as well as other market participants, become 
frightened.  
 Crises are often caused by unexpected and impactful situations, such as bank 
bankruptcy, a stock market crash, accidental events such as pandemics, natural 
catastrophes, or a cluster of repeated and not yet fully understood negative eco-
nomic events. Markets have faced several economic recessions over the past dec-
ades with different causes. In the 21st century, three major financial crises have 
occurred.  
 The first one started at the beginning of the year 2000 with the burst of the 
Dotcom Bubble. During this time, a bubble formed around technological and 
Internet-based companies. Investors became too optimistic about their valuations 
and ignored any fundamental data regarding profitability and liquidity. This led to 
speculation supported by cheap interest rates and overconfidence about the future 
success of the Internet. Eventually, following the typical lifecycle of a speculative 
bubble, big corporations started to sell the overvalued stocks, and the market col-
lapsed (Rapp, 2014). 
 In the year 2008, another financial crisis transpired, known as the Great Reces-
sion. It started in the USA when a speculative bubble began to form around the 
housing market. Several factors jointly created an environment that possessed the 
conditions that ultimately led to the crisis. To mention some of these, there was 
a time of low-interest rates, which reduced the cost of borrowing money. In addi-
tion, a growing optimism formed among homeowners and investors alike, who 
hoped that real estate prices would continue to increase. A severe issue was that 
there were no sufficient regulatory measures. Banks took advantage of this and 
began to create complex financial products called mortgage-backed securities. The 
demand for real estate was pushed to the extremes even more than before when 
all these factors became effective together. The cheap cost of borrowing 
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encouraged countless individuals to take out sizeable loans and purchase houses 
even though they could not repay the banks for the debts they incurred. But after 
a while, the enthusiasm subsided. Numerous borrowers began to understand that 
they could not repay the obligations they had accepted. As more and more indi-
viduals ultimately did this, a surge of mortgage defaults eventually happened. As 
lenders failed to recoup their debts, many organizations lost money, and consum-
ers lost faith in the financial system (Rapp, 2014). The bubble popped, and a crisis 
followed. Due to the international character of global financial markets, the crisis 
spread quickly from the United States to other nations. During the first quarter of 
2008, the crisis started to negatively affect European countries. The Gross Domes-
tic Product (GDP) of the Eurozone decreased by 2.5%.  
 The most recent economic crisis happened in 2020. The COVID-19 recession 
was not caused by the burst of a market bubble. Instead, it was triggered by the 
emergence of a contagious virus in China. Its rapid transmission led to a global 
pandemic. To prevent the spread of the disease, many countries started implement-
ing precautionary measures. The lockdowns restricted human contact, travel, but 
also overall consumption. Because of the decline in consumer activity, businesses 
had to lay off workers to save costs. This unusual situation led to high unemploy-
ment rates, low productivity, and eventually a stock market crash (Felsenthal, 
2020; Markovič, et al., 2022). During this time, shares of many companies plum-
meted by 20% or more (Vishnoi and Mookerjee, 2020). The recession was how-
ever short-lived, as the lockdowns, protective measures, and vaccination became 
effective. The number of infected people decreased, and businesses started to 
expand production and hire workers again. The stock market recovered quickly 
and by the end of 2020, the share prices for some businesses returned to pre-pan-
demic levels. However, the recovery was far from even. Stock prices of companies 
in the travel, energy, and banking sectors, remained significantly lower than their 
pre-pandemic peaks (Bradley and Stumpner, 2021). 
 
 
1.  Theoretical Background and Hypotheses 
 
 Since recessions have a significant negative impact on economic development 
and living standards around the world, there is a constant effort to find means to 
prevent or minimize the adverse effects of economic recessions. Investing during 
a bear market brings both challenges and opportunities. However, it is generally 
accepted that a depressed market represents a higher level of risk and volatility 
and may not be acceptable to all investors (Schultz, 2002). Accordingly, several 
strategies can be adopted to reduce investment risk during a recession, such as 
hedging, diversification, and mimicking “Superinvestors”.  
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 A common way to preserve the value of a portfolio and reduce volatility is 
a technique called hedging. A hedge is achieved by taking a position in an invest-
ment that offsets the changes in the value of an underlying asset (Hillier, Grinblatt 
and Titman, 2011). To achieve an effective hedge, two assets must interact in 
a particular way. An investor must purchase an asset that can balance out the price 
movements of another so that the whole portfolio is protected from unfavorable 
price variations. This requires that the investments have a strong, inverse relation-
ship with each other. When the price of one security rises, the price of the other 
should fall, and vice versa. This helps to balance the portfolio and reduce overall 
risk. The goal is for the portfolio’s overall value to stay reasonably steady and 
independent of market fluctuations. Security investors often use gold to hedge and 
protect themselves against probable financial losses. It is frequently seen as a safe 
haven asset, implying that it retains its value even when other investments decline. 
For this reason, it is feasible to minimize the overall volatility of a portfolio by 
investing in gold (Baur and Lucey, 2010).  
 Another valuable tool that can help to overcome the dangers of a bear market 
is diversification. In this strategy investors hold various financial assets to reduce 
the diversifiable risk of their portfolio, which is a kind of risk that results from 
unpredictability and is unique to a particular business. For example, a company 
might be sued, or launch a product that does not work out financially. These 
occurrences can significantly impact a company’s success, but this risk can be 
reduced by spreading investments among numerous businesses. That is because 
if one company has problems, they might be balanced out by beneficial events 
happening at another company. Therefore, diversification is an important strategy 
for investors (Brigham and Ehrhardt, 2013). However, bear markets often spread 
among sectors and industries and are not specific to one single company. For this 
reason, hedging alone might not be able to eliminate all dangers that affect the 
overall economy. This risk is described as market risk arising from factors that 
systematically affect most firms, such as war, inflation, and economic recession 
(Brigham and Ehrhardt, 2013). 
 
1.1.  Superinvestors 
 
 “Superinvestors” are a narrow group of investors who successfully manage 
large capital over long periods. Due to their extensive experience, they are able to 
estimate quite reliably the relationship between the rate of return and the rate of 
risk (Buffett, 1984). They are often followed by smaller investors in times of in-
stability and panic for their ability to time a sale or purchase correctly and maintain 
the stability of their funds (Siddiquee, 2022). Companies managed by well-known 
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investors, such as Warren Buffett’s Berkshire Hathaway, and Cathie Wood’s ARK 
Invest can serve as prime examples.  
 Berkshire Hathaway is a multinational holding company. Its shares are traded 
under the symbols BRK-A and BRK-B. The principal source of capital and the 
main activity of this company is insurance, while the unretained premium is in-
vested in several subsidiary companies. Warren Buffett and Charlie Munger, vice-
chairman (since 1978), both promote the principles of “Value investing”. They 
seek to discover stable companies with strong business models and steadily grow-
ing cash flows. As a result, the historical value of the company’s shares was very 
stable and grew significantly faster than the S&P 500 index (Gad, 2009).  
 ARK Investment Management LLC is an American investment management 
company founded by Cathie Wood in 2014. The shares of its most popular Inno-
vation ETF are traded under the symbol ARKK. This fund focuses on investments 
in disruptive technologies and macroeconomic trends. It has major holdings in 
businesses like Tesla and other revolutionary companies focusing on artificial 
intelligence, gene editing, electric vehicles, robotics, and cryptocurrencies (ARK 
Invest, 2023). They are characterized by tremendous potential for growth in the 
future but often lack positive cash flows and do not generate profits yet.  
 
1.2.  Aim and Contribution 
 
 The objective of this paper was to consider the specific characteristics of finan-
cial markets during economic recessions and develop hypothetical portfolios that 
might be effective in reducing the impact of these harmful economic periods, and 
to examine whether disciplined portfolio construction based on formal asset allo-
cation methods can offer a viable alternative to the imitation of well-known inves-
tors. Additionally, the paper blends these two approaches by introducing com-
bined Superinvestor portfolios as a middle ground between pure emulation and 
technical optimization. The rationale for this process was that the investment strat-
egies of retail investors are often influenced by the investment moves of famous 
and successful professionals. Because Buffett and Wood represent rather antago-
nistic investment philosophies and attract different risk/return preferences, com-
bining and optimizing their portfolios can offer investors a balanced alternative 
while still gaining exposure to assets associated with proven managers that they 
seek to emulate. By evaluating performance separately during economic stability 
and the COVID-19 crisis within a rolling-window rebalancing framework, the 
study improves the realism of the comparison and highlights how the relative 
attractiveness of investment strategies changes across market conditions. 
 To achieve this aim, we explored the potential implications of financial market 
behavior during recessions for investors by considering Mean-Variance Analysis 
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and Capital Asset Pricing Model (Markowitz, 1952). To construct the portfolios, 
we utilized Exchange Traded Funds (ETFs), cryptocurrency, and commodities, such 
as gold. Moreover, we considered the strategies of Superinvestors, who presumably 
have found measures to successfully overcome the challenges that emerge during 
stock market crises (Buffett, 1984). To gain insight on how and why these indi-
viduals earn money, while most investors do not, we analyzed their performance 
during the period before, and during most recent stock market crash of 2020 at the 
start of the global COVID-19 pandemic. Subsequently, we explored the basic stra-
tegies investors can use to protect themselves against the adverse effects of these 
events. Next, we used these formal concepts to select and distribute the assets for 
hypothetical portfolios designed to endure a market crash. More specifically, we 
constructed three hypothetical portfolios and compared their performance with 
that of the recognized Superinvestors – Warren Buffett (BRK-B) and Cathie Wood 
(ARKK). Additionally, we combined the portfolios of these two investors in two 
mean-variance optimized portfolios, and one equally weighted portfolio. We then 
compared all the portfolios with a benchmark, which was used to reflect the per-
formance of the broader market. Besides using statistical analysis to obtain the 
variance, standard deviation, mean, median, and covariance to get deeper insights 
into the characteristics of individual portfolios, we also utilized more sophisticated 
tools like Beta and the Sharpe Ratio. We tested the performance of all portfolios 
during the market periods of economic stability and of economic crisis, and aimed 
to disclose, whether our theoretical portfolios could match or even outperform the 
portfolios of Warren Buffett, Cathie Wood, and their combinations. In line with 
this consideration, we created three hypotheses to be tested:  

Hypothesis 1: During the specified study periods, the Superinvestor portfolios yield 
a higher total return than our Minimum Variance Portfolio.  

Hypothesis 2: During the specified study periods, the Superinvestor portfolios yield 
a higher total return than our Tangency Portfolio.  

Hypothesis 3: During the specified study periods, the Superinvestor portfolios yield 
a higher total return than our Equally weighted portfolio. 
 
 
2.  Materials and Methodologies 

 
2.1 .  Characteristics of Examined Object 
 
 To create our hypothetical investment portfolios, we used historical data on 
five different assets’ daily adjusted closing prices, covering two distinct periods. 
Numbers represent the information on the historical prices and can be therefore 
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classified as quantitative data. The observations are quantitative and are collected 
at a daily frequency in order to maximize the number of observations and improve 
the precision of the estimated inputs. To determine the percentage change in the 
prices from one day to the next, we computed the daily changes in the price for 
each asset. In our testing, the period from January 1, 2017, to December 31, 2019, 
represented a time of economic stability. The time frame from January 2020 to 
December 31, 2022, is used to depict an economic recession. However, for the 
purpose of optimization, we extended the first estimation sample by 6 months, 
starting from June 1, 2016. This step was necessary to estimate the covariance 
matrix and expected returns for the out of sample optimization starting at 2017.  
 The assets used to assemble the hypothetical portfolios are Bitcoin (GBTC), 
Gold (GLD), Vanguard Information Technology ETF (VGT), Vanguard Real 
Estate ETF (VNQ), and Vanguard Total Stock Market ETF (VTI). From them, we 
create three hypothetical portfolios. Based on the Markowitz mean-variance 
framework, we created for both time frames a Minimum Variance Portfolio and 
a Tangency Portfolio. Additionally, we constructed an Equally weighted portfolio 
of all five assets to demonstrate the simplest way to allocate resources.  
 The framework for the portfolio optimization is based on the Modern Portfolio 
Theory (MPT), created by the Nobel Prize-winner Harry Markowitz based on the 
core assumption that investors are risk averse. Therefore, their objective should be 
to minimize risk. The main objective is to obtain the highest possible return for 
their given level of risk tolerance. Therefore, the performance of an individual 
investment is not as important as its impact on a portfolio that consists of multiple 
assets (Guerard, 2017). 
 A core tool in MPT is the Capital Asset Pricing Model (CAPM), which is used 
to estimate the expected returns of an asset based on its risk, as measured by its 
Beta, and the expected returns of the market as a whole (Hillier et al., 2011). This 
provides the basis for mean-variance analysis used to identify the so-called effi-
cient frontier (Mlynarovič, 2006). An efficient frontier is a set of portfolios that 
offer the highest expected return for a given level of risk, under the assumption 
that investors care only about these two properties and there are no transaction 
costs (Hillier, Grinblatt and Titman, 2011). 
 An investor seeking to maximize his risk-adjusted return will opt for the Tan-
gency portfolio. Extremely risk-averse investor will minimize volatility and as-
semble a Minimum Variance Portfolio (MVP). To identify the MVP, an investor 
must find the weights that make the covariance between each asset and the con-
structed portfolio equal to a constant number and rescale the weights, to sum up 
to 1. The return of this portfolio will have the same covariance as the return of 
every security it is composed of (Hillier, Grinblatt and Titman, 2011). 
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 The weights of the Minimum Variance Portfolio and Tangency Portfolio were 
estimated using a rolling-window procedure and then applied out of sample. Spe-
cifically, at the end of each month, we rebalanced the portfolio weights using in-
formation from the preceding six months of daily returns, and these weights were 
then used for trading during the next month. The hypothetical portfolios were 
therefore rebalanced monthly, which in contrast to a single in-sample optimization 
eliminates look-ahead bias and ensured that the portfolios were evaluated under 
a realistic decision-making process.  
 The portfolios of Superinvestors are represented by the stock of their respective 
company. For Warren Buffett, it is Berkshire Hathaway (BRK-B); for Cathie 
Wood, it is ARK Investment Management (ARKK). In addition to evaluating 
these two assets individually, we also constructed combined Superinvestor port-
folios with equal weightage of BRK-B and ARKK (Super-EWP), as well as mean-
variance optimized (Super-MVP, Super-TP), by the same rolling-window optimi-
zation approach.  
 To create a benchmark that covers a wide range of industries and asset classes, 
we combined five different ETFs into an equally weighted index. The benchmark 
was composed of Vanguard Health Care ETF (VHT), Vanguard Information Tech-
nology ETF, Vanguard Financials ETF (VFH), Vanguard Energy ETF (VDE), and 
Invesco Dynamic Leisure & Entertainment ETF (PEJ). Benchmark returns are 
computed at the daily frequency and compounded to monthly returns for period-
by-period comparisons with the monthly portfolio return series. 
 We evaluated the performance of each portfolio based on risk and return. Be-
sides variance and standard deviation, we also evaluated the Beta coefficient. Beta 
measures the sensitivity of a security’s returns to changes in the overall market 
returns and reflects the amount of risk that the stock imparts to the market portfolio 
(Brigham and Ehrhardt, 2013). The Beta of a broader market represented by 
a benchmark is always one. For measuring the performance, we used the average 
annual return. Finally, we computed the Sharpe Ratio. Investors use the Sharpe 
Ratio to find an investment with the highest expected return per unit of risk. When 
the Sharpe Ratio is maximized, a portfolio should offer the best possible risk-
adjusted return. In other words, a high Sharpe Ratio indicates that an investment 
has generated high returns relative to the volatility it has exposed investors to. 
Similarly, a low Sharpe Ratio indicates that an equity does not provide sufficient 
returns when we consider how much risk it bears. The ratio is calculated as the 
average return minus the risk-free rate, divided by the standard deviation of the 
return (Sharpe, 1994). 
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2.2.  Benchmark 
 
 In the field of finance, a benchmark represents a standard used as a reference 
point for comparison. Professional and retail investors use market indices to assess 
whether they outperformed or underperformed in the broader stock market and if 
their investment strategies are effective (Brigham and Ehrhardt, 2013). Investors 
often choose the S&P 500 index as a benchmark, but a benchmark can be a market 
index, individual stock, commodity, or even a combination of multiple asset classes. 
 For our analysis, we created a benchmark equally weighted between five dif-
ferent industries, substantially influenced by the two most recent market crises. To 
accurately represent each market sector, we selected an ETF specifically designed 
to monitor changes within that sector. For example, because the healthcare system 
was susceptible to the impacts of the COVID-19 virus, we used the Vanguard 
Health Care ETF (VHT) to represent this part of the economy in the benchmark. 
Another industry that was significantly affected by the global pandemic was travel 
and tourism. Therefore, our benchmark includes the Invesco Dynamic Leisure & 
Entertainment ETF (PEJ). 
 Additionally, the military tensions, which started at the beginning of 2022, 
strongly impacted companies in the energy and financial industries. Therefore, we 
used the Vanguard Energy ETF (VDE) and the Vanguard Financials ETF (VFH) 
to symbolize these sectors. Finally, we used the Vanguard Information Technol-
ogy ETF (VGT) as the last component for our benchmark. The rationale for this 
was that technology companies are more volatile than others and tend to respond 
quickly and intensively to changes in market sentiment. Therefore, the benchmark 
should represent the overall economy well, emphasizing the mentioned sectors.  
 
2.3.  Bitcoin 
 
 Bitcoin is the most well-known and prominent cryptocurrency when measured 
by market capitalization. In contrast to traditional currencies, it is not controlled 
by a centralized authority such as the government and works only through digital 
media (Davis, 2011). Because of its excellent past growth, we included it in our 
portfolios as a trust (GBTC). Nonetheless, Bitcoin remains highly volatile, with 
its price fluctuating by several percentage points per day. 
 
2.4.  Gold 
 
 Gold is a commodity that is used for better diversification and stabilization of 
a portfolio. It is special for investors because it reacts differently to economic 
trends than shares. While stocks respond positively to economic expansion and 
negatively to economic contraction, gold often tends to move the other way 
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around. During times of economic prosperity, companies tend to expand and earn 
more profits. When the economic climate reverses, however, businesses suffer, 
and investors fear volatility and the fact that they can lose their wealth invested 
in stocks. For this reason, they choose to buy gold instead, which is considered 
a stable and safe investment. This is the reason why the prices of gold increase 
when the economy crumbles (Baur and Lucey, 2010). Investors who understand 
this unique feature can use the precious metal as a so-called hedge and offset the 
losses during an economic recession. In our hypothetical portfolios gold is repre-
sented by an ETF (GLD). 
 
 
3.  Results 
 
3.1.  Period of Economic Stability (2017 – 2019) 
 
 The period of 2017 – 2019, represented a time of economic stability and low 
market volatility. In this section we present the results for this period and explain 
how the hypothetical portfolios behave compared to the portfolios of Superinves-
tors and the broader market, represented by the benchmark.  
 During the years 2017 – 2019, the Minimum Variance Portfolio exhibited the 
lowest variance of 0.005 and standard deviation of 7.37%, which makes it most 
stable among all the alternatives. MVP also yields an annual return of 10.90%, 
and the highest Sharpe Ratio of 0.39, despite not being optimized for this goal. 
The Beta coefficient is by far the lowest, only 0.28.  
 
Tangency Portfolio 

 The Tangency Portfolio performed underwhelmingly during the period of eco-
nomic stability. Its variance and standard deviation were among the lowest, but 
still significantly larger than that of the MVP, at 0.019 and 14.01% respectively. 
The annual return was only 12.91%, only slightly above the MVP and the bench-
mark. The Sharpe Ratio of the Tangency Portfolio was 0.24, which is also the 
lowest value in our portfolio sample. Finally, the Beta coefficient of 0.53 was the 
highest.  
 
Equally Weighted Portfolio 

 The Equally weighted portfolio consists of 20% of each asset. It had the highest 
volatility of 0.089 and standard deviation 29.76%, but it also delivered by far the 
highest average annual returns at 36.17%. Its Sharpe Ratio of 0.34 was the second-
highest, and its Beta was 0.48.  
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T a b l e  1  
Hypothetical Portfolio Performance (2017 – 2019) 

Metric Minimum 
Variance Portfolio 

Tangency  
Portfolio 

Equally Weighted 
Portfolio Benchmark 

Variance   0.005   0.019   0.089   0.018 
Standard deviation   7.37% 14.01% 29.76% 13.54% 
Average annual return 10.90% 12.91% 36.17% 11.31% 
Sharpe Ratio   0.39   0.24   0.34   0.22 
Beta   0.28   0.53   0.48   1.00 

Source: Own calculations. 
 
F i g u r e  1  
Hypothetical Portfolio Returns during the Period 2017 – 2019 

 
Source: Own calculations. 

 
Superinvestor Portfolios  

 The portfolio of Cathie Wood delivered among Superinvestors the highest an-
nual returns of 36.04%. However, it seems to lack stability, as its variance 0.073 
and standard deviation 27.08%, were the highest among all Superinvestor portfo-
lios. The Sharpe Ratio of ARKK was 0.37 and the Beta coefficient was the highest, 
at 1.48. Berkshire Hathaway stock performed relatively worse between the years 2017 
and 2019. Its annual return 11.98% was only slightly above the benchmark. The 
variance 0.020 and standard deviation 14.09% were low, but higher than in the 
benchmark, or the MVP and the Tangency Portfolio. The value for the Sharpe 
Ratio was one of the lowest at only 0.23. 
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T a b l e  2  
Superinvestor Portfolio Performance (2017 – 2019) 

Metric 
BRK-B 

(Warren 
Buffett) 

ARKK 
(Cathie 
Wood) 

 
Super – MVP 

 
Super – TP 

 
Super – EWP 

 
Benchmark 

Variance   0.020   0.073   0.022   0.047   0.033   0.018 
Standard deviation 14.09% 27.08% 14.83% 21.58% 18.29% 13.54% 
Average annual return 11.98% 36.04% 18.12% 19.04% 20.40% 11.31% 
Sharpe Ratio   0.23   0.37   0.33   0.24   0.36   0.22 
Beta   0.73   1.48   0.82   1.03 1.11   1.00 

Source: Own calculations. 

 
F i g u r e  2  
Superinvestor Portfolio Returns during the Period 2017 – 2019 

 
Source: Own calculations. 

 
 All the combined Superinvestor portfolios were able to outperform the bench-
mark, but all three were also more volatile. Despite not being optimized, the sim-
plest Equally weighted portfolio (Super-EWP), which was weighted equally be-
tween BRK-B and ARKK, achieved the second-highest Sharpe Ratio among all 
the Superinvestor portfolios of 0.36. Nonetheless, this value was still lower than 
for the hypothetical MVP. This portfolio also offered a high return of 20.40%, 
which was only exceeded by ARKK and the hypothetical Equally weighted port-
folio. Similarly to the hypothetical Tangency Portfolio, the Superinvestor Tangency 
Portfolio (Super-TP) failed to maximize the Sharpe Ratio, which was among the 
lowest overall. Unexpectedly, the Superinvestor Minimum Variance Portfolio 
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(Super-MVP), did much better in this regard, with a SharpeRatio of 0.33. It was 
however still slightly more volatile than plain BRK-B (0.022 vs 0.020) while 
offering a higher annual return by 6.14%. 
 
3.2.  Period of Economic Crisis (2020 – 2022) 
 
 The years from 2020 to 2022, represents a period of economic instability and 
high market volatility. In this section we present the results for this period and 
explain how the hypothetical portfolios behave compared to the portfolios of 
Superinvestors and the broader market, represented by the benchmark. 
 
Minimum Variance Portfolio (MVP) 

 The MVP is the most stable portfolio even during a period of economic uncer-
tainty. It has the lowest variance 0.02 and the lowest standard deviation 13.87% 
of all alternatives. It delivers a modest expected return of only 8.23% and its Beta 
coefficient of 0.29 was the lowest of all portfolios. The Sharpe Ratio 0.15 was 
substantially lower than during the period of economic stability.  
 
Tangency Portfolio 

 The Tangency Portfolio performed significantly better during the market crisis 
than during the period of stability. It offers the highest Sharpe Ratio of 0.24 and 
variance of 0.04 and standard deviation of 21.18% and Beta 0.52. Its annual return 
was 18.34%, the highest of all the hypothetical portfolios. 
 
Equally Weighted Portfolio 

 This portfolio offered an annual return of 13.92%. It had the highest volatility, 
represented by a variance and standard deviation of 0.08 and 27.80%, respectively. 
It had a Beta of 0.79 and a Sharpe Ratio of 0.13.  
 
T a b l e  3  
Hypothetical Portfolio Performance and Risk Data (2020 – 2022) 

Metric Minimum Variance 
Portfolio 

Tangency 
Portfolio 

Equally Weighted 
Portfolio Benchmark 

Variance   0.019   0.045   0.077   0.072 
Standard deviation 13.87% 21.18% 27.79% 26.92% 
Average annual return   8.23% 18.34% 13.92% 12.50% 
Sharpe Ratio   0.15   0.24   0.13   0.12 
Beta   0.29   0.52   0.79   1.00 

Source: Own calculations. 
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F i g u r e  3  
Hypothetical Portfolio Returns during the Period 2020 – 2022 

 
Source: Own calculations. 
 
Superinvestor Portfolios 

 The investment fund of C. Wood performed the worst out of all examined in-
vestments. ARKK did not only have the highest fluctuation of returns, which is 
represented by the highest volatility 0.19 and standard deviation 44.09% but also 
the lowest expected return. In fact, the expected returns for the portfolio are  
negative (–5.3%). This is also reflected in the lowest Sharpe Ratio, which is also 
negative (–0.04). Finally, the Beta for ARKK is 1.07, which is the highest value 
for this coefficient. 
 The portfolio of W. Buffett performed relatively better during the crisis. It 
delivered the annual return of 13.14%. The volatility and standard deviation in-
creased to 0.06 and 23.83%, respectively. The portfolio has a Sharpe Ratio of 0.15 
and a Beta of 0.68.  
 Of the combined Superinvestor portfolios the Tangency managed to outper-
form the benchmark. In fact, at 21.59%, it delivered the highest return among all 
the portfolios. It also had the second-best overall risk-return payoff, represented 
by a Sharpe Ratio of 0.18. While the Super-EWP delivered a positive return of 
4.77%, it was the second lowest. Combined with the overall highest standard 
deviation of 29.03%, it now yielded a low Sharpe Ratio of 0.04. The Super-MVP 
achieved the lowest volatility out of all the Super portfolios at 0.057, while under-
performing the benchmark by 2%. 
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T a b l e  4  
Superinvestor Portfolio Performance (2020 – 2022) 

Metric 
BRK-B 

(Warren 
Buffett) 

ARKK 
(Cathie 
Wood) 

 
Super – MVP 

 
Super – TP 

 
Super – EWP 

 
Benchmark 

Variance   0.057   0.194   0.057   0.113   0.084   0.072 
Standard deviation 23.82% 44.09% 23.78% 33.5% 29.03% 26.92% 
Average annual return 13.14% –5.30% 10.70% 21.59%   4.77% 12.50% 
Sharpe Ratio   0.15 –0.04   0.12   0.18   0.04   0.12 
Beta   0.68   1.07   0.72   0.96   0.87   1.00 

Source: Own calculations. 
 
F i g u r e  4  
Superinvestor Portfolio Returns during the Period 2020 – 2022 

 
Source: Own calculations. 
 
 
4.  Discussion  
 
4.1.  Period of Economic Stability (2017 – 2019) 
 
 Our analysis indicates that during stable economic conditions, all portfolios 
delivered positive returns. Only the Equally weighted portfolio outperformed the 
benchmark, Warren Buffett’s Berkshire Hathaway (BRK-B), and ARK Innovation 
ETF (ARKK), making Hypothesis 3 unsupported. Since BRK-B underperformed 
the Tangency Portfolio, Hypothesis 2 is also not supported. However, none of the 
other portfolios beat the exceptional returns that ARKK delivered, which is con-
sistent with Hypothesis 1. This extraordinary performance of Cathie Wood came, 
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however, at the cost of the highest volatility out of all alternatives. Surprisingly, 
the Equally weighted portfolio slightly outperformed ARKK in annual return, but 
had a lower Sharpe Ratio and a higher standard deviation. It is also worth pointing 
out that the value-oriented investing approach of Warren Buffett yielded relatively 
modest returns. However, only the portfolios of both Superinvestors delivered 
positive returns in all three years. On the other hand, every hypothetical portfolio, 
as well as the benchmark, decreased in value during 2018. A potential underlying 
reason may be the fact that both Superinvestors rebalanced their portfolios in re-
sponse to the changing conditions in that year. In contrast, our passively managed 
portfolios did not change the composition frequently enough and incurred losses.  
 Although the hypothetical portfolios did not deliver the highest possible return 
during economic stability, the Tangency and Minimum Variance portfolios se-
cured the lowest risk. It is reasonable to suppose that a risk-averse investor would 
simply choose the portfolio with the lowest volatility, or variance, the Minimum 
Variance Portfolio. Such a cautious investor would sacrifice higher returns, how-
ever, his annual return would be only 1% lower than BRK-B’s, which was twice 
as volatile. An investor seeking the best possible risk-return profile would theo-
retically want to invest in the Tangency Portfolio, yet its optimization strategy did 
not deliver the highest, but the lowest Sharpe Ratio of all optimized portfolios. 
This surprising behavior is due to the fact that the optimization strategy maximizes 
the estimated Sharpe Ratio in the rolling estimation window. The realized Sharpe 
Ratio might, however, differ out of sample due to estimation error in expected 
returns (Yang and Luo, 2025). The portfolio further delivered the lowest returns 
while having a similar volatility to the much better performing benchmark.  
 Another unanticipated finding was that the least sophisticated approach of dis-
tributing the investable wealth equally among five diverse assets delivered excep-
tional returns. As mentioned previously, it almost matched the performance of the 
ARK fund. An investor who is seeking the highest possible profits but still desires 
to reduce risk exposure may consider choosing the Equally weighted portfolio 
over the ARK ETF. This way, he could obtain a comparable return with lower risk 
and arguably better diversification, which is consistent with the evidence that sim-
ple diversification can perform competitively out of sample (DeMiguel, Garlappi 
and Uppal, 2009). This is also partially shown in the Beta coefficient and standard 
CAPM intuition (Brigham and Ehrhardt, 2013). Except for ARKK and the Super 
– EWP, all portfolios had a Beta lower than one. The portfolio of Warren Buffett 
moved closely with the broader market represented by the benchmark. This is in-
dicated by a Beta of 0.73 and very similar variance and annual return. The three 
optimized hypothetical portfolios had low Betas, indicating their low volatility 
compared to the market benchmark. 
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 Combining and optimizing the Superinvestor portfolios did not create any sig-
nificant advantages over the optimized hypothetical portfolios. In this case, the 
Superinvestor Tangency Portfolio failed to maximize the Sharpe Ratio, similarly 
to the hypothetical Equally weighted Portfolio. The best performance was deliv-
ered by the EWP Superinvestor portfolio, but its returns and risk-return payoff 
were still below the hypothetical Equally weighted portfolio. Among the Superin-
vestor portfolios, the MVP performed on par with the EWP and Tangency, while 
securing lower volatility and higher Sharpe ratio. This might indicate that risky 
strategies may not deliver higher returns compared to low-risk investments, even 
in stable markets (Blitz, Van Vliet and Baltussen, 2020). 
 It seems that during stable economic environment mirroring the strategies of 
Superinvestors in question did not lead to better returns or lower risk than selecting 
a broad range of assets, even after optimization according to the Modern Portfolio 
Theory. A notable observation is, that in both cases, formal optimization failed to 
maximize the Sharpe ratio out of sample (Michaud, 1989). Unexpectedly, the best 
strategy for maximizing the realized Sharpe ratio in hypothetical and Superinves-
tor portfolios turned out to be a simple, equally weighted diversification of assets 
(DeMiguel, Garlappi and Uppal, 2009). 
 
F i g u r e  5  
Combined Portfolio Returns during the Period 2017 – 2019 

 
Source: Own calculations. 
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4.2.  Period of Economic Crisis (2020 – 2022) 
 
 After looking closely at the results during the recession, one can recognize that 
just one of the two professional investors successfully navigated the economic 
downturn. In this case, Cathie Wood’s portfolio was still the most volatile but now 
also offered the lowest returns. The likely reason behind this development is the 
nature of Wood’s investment philosophy. She invests in businesses, which require 
huge up-front capital (ARK Invest, 2023). However, because of the stricter credit 
conditions and elevated risk aversion among market participants during a recession, 
these businesses struggle to source loans and funding, and their valuations decrease 
since they are yet unable to generate cash flows (Pagano, Wagner and Zechner, 
2023). The character of these investments is also reflected in the high Beta coeffi-
cient, which causes the ARK Innovation ETF to deliver excellent returns when the 
general market performs well but to underperform when the tables turn (Nazaire, 
Pacurar and Sy, 2021). Our results accurately depict that ARK’s assets, which 
were in 2021 50 billion USD, fell to only 16 billion by May 2022 (Marquit, 2022).  
 It is during times of uncertainty and fear that the “Value investing” approach 
of Warren Buffett truly shines (Asness et al., 2015). BRK-B delivered the above-
average returns during this period and outperformed the MVP and almost matched 
the Equally weighted portfolio. Thus, the results are consistent with supporting 
Hypothesis 1. Even more impressively, Berkshire Hathaway performed during 
this period better than before, which agrees with the historical data (Gad, 2009).  
 Unsurprisingly, the Minimum Variance Portfolio was the most stable but yielded 
only moderate returns. It delivered modest returns of 8.23%. The low Beta of only 
0.29 shows that this portfolio is relatively immune to strong movements in the 
broader market (Blitz, Van Vliet and Baltussen, 2020). Broadly speaking, the Equally 
weighted portfolio performed similarly to Berkshire Hathaway. However, it pro-
vided a slightly higher return (13.92%) and higher volatility, as measured by the 
standard deviation (27.79%). The most surprising results are related to the Tangency 
Portfolio. In contrast to the period of economic stability, where it failed to achieve 
a high Sharpe Ratio and delivered underwhelming returns, it now offered the sec-
ond-highest return (18.34%) and Sharpe Ratio (0.24), (Torrente and Uberti, 2025). 
 The optimized Superinvestor portfolios performed significantly better during 
the crisis. The most impressive was the Super-Tangency portfolio that now deliv-
ered the highest overall return of 21.59%, even higher than during market stability. 
This shows that there is a benefit to following the moves of Superinvestors during 
turbulent economic periods (Pankratz, Bauer and Derwall, 2023). It also shows 
that predicting and optimizing the Sharpe ratio seems to be an effective defensive 
strategy, as it was the most profitable approach in both hypothetical, and Superin-
vestor portfolios. 
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F i g u r e  6  
Combined Portfolio Returns during the Period 2020 – 2022 

 
Source: Own calculations. 
 
 
Conclusions  
 
 During an economic recession, due to the increased degree of unpredictability 
in financial markets, investors are cautious and try to find means to minimize the 
adverse effects of potential economic turbulence. The goal of our work was to 
develop hypothetical portfolios that could be effective in reducing the impact of 
these damaging economic events. To achieve this goal, we mapped the behavior 
of financial markets during the recent economic recession caused by COVID-19 
and created three hypothetical portfolios. We compared these portfolios with the 
portfolios of Superinvestors who use fundamentally different investment strategies 
– Cathie Wood’s “Thematic Investing” and Warren Buffett’s “Value Investing” 
and examined the varied behaviors of all the portfolios in question during both 
recessionary and economically stable periods. 
 The hypothetical portfolios proposed in this work were relatively immune to 
large market swings, each indicating some special differences compared to the 
Superinvestors whose portfolios behaved differently in stable and unstable market 
periods. Although ARKK provided one of the highest returns during periods of 
stability, it came with significant volatility. This instability manifested in a sharp 
decline in portfolio value during the second period of the COVID-19 recession. 
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On the other hand, W. Buffett’s “Value investing” approach showed significantly 
lower returns during periods of economic stability, but these gains were reliably 
achieved throughout various economic cycles and even increased during reces-
sionary periods. Our hypothetical portfolios were also of a various nature, each 
putting emphasis on different investing preferences. As expected, the Minimum 
Variance Portfolio was the most stable during both periods, but with relatively low 
financial gain. The highest gains were achieved by the Equally weighted portfolio 
in the period of stability, which almost matched ARKK and even surpassed during 
the recession. However, this gain came at the expense of a relatively high level 
of volatility bearing a potential for adverse changes. Interestingly, the strategy 
of maximizing the Sharpe Ratio did not prove to be an effective approach in a sta-
ble market environment as it failed to achieve its purpose of delivering the best 
ratio of risk and return. Nevertheless, the strategy yielded above-average returns 
in the case of Superinvestor portfolios. In short, the recession has revealed that 
Cathie Wood’s “Thematic Investing” strategy is not resilient enough to withstand 
economic downturns, as reflected in the significant turbulence and underperfor-
mance of Wood’s portfolio during these periods. This portfolio recovered very 
quickly from the initial decline in early 2020, but the losses in the later years even-
tually offset all the gains it made initially. Thus, while it may offer the potential 
for high returns during economic growth, its sensitivity to market fluctuations 
highlights the importance of diversification and risk management, as Berkshire’s 
“Value Investing” portfolio suggests. Two of our hypothetical portfolios, the 
Tangency Portfolio and the Equally Weighted Portfolio, performed better than the 
benchmark in both periods examined, with returns comparable, or even better than 
the Superinvestors. However, the strong returns of the Equally weighted portfo-
lio came at the expense of its higher volatility. On one hand, it was unexpected 
that the Tangency Portfolio failed to achieve its objective of achieving the best 
risk-return payoff during stable and relatively predictable economic setting but 
achieved this goal during the turbulent climate of economic downturn. It turned 
out to be the most successful strategy, irrespective of the underlying assets. On the 
other hand, the MVP achieved its aim of minimizing volatility during both periods, 
but this came at the expense of returns, that were consistently among the lowest.  
 The Modern Portfolio Theory, as presented by Markowitz, provides a valuable 
tool that can help investors to protect themselves during times of economic reces-
sion (Elton and Gruber, 1997; Guerard, 2009). In our sample, although optimiza-
tion-based allocations struggled to deliver excess returns over simple diversifica-
tion strategies during times of economic prosperity, they were particularly resilient 
in periods of crises, where controlling risks became crucial.  
 At the same time, the results indicate that there is no universally effective invest-
ment approach across all market environments. The key is to match the strategy 
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to the prevailing economic climate. Consistent with this view, our work suggests 
that even a simple rules-based portfolio, well diversified across stocks and other 
assets, can be resilient even during recessionary pressures and, in several cases, 
outperform the broader stock market and even the actively managed portfolios of 
professional investors. 
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