
Fund description
MIMS – Long Short Equity Fund is an actively-managed fund by
Minerva Investment Management Society, based on a net zero
investment “multi-factor” strategy. The Fund has the investment
objective of achieving a positive absolute return, through long-
term capital appreciation.

Market update
- Strong earnings seasons and persistent central bank stimulus

have made broad market indexes hit new all-time records.
However, some investors are worried that persistent high
inflation, driven by brisk demand for goods and disrupted
supply chains, may force officials to raise interest rates
sooner than expected in 2022.

- The Federal Reserve approved plans to begin scaling back its
bond-buying stimulus program this month and end it by June
2022, a major step toward withdrawing its strong pandemic-
driven support amid a recent inflation surge. The Fed will
reduce monthly purchases by $15 billion. Fed officials have
also announced that they don’t want to lift rates until after
they have ended the bond purchase program.

- The missed $83.5 million coupon payment of Evergrande on
its dollar-denominated bonds, which were due on Sept. 23,
shook market and investors’ sentiment. Concerns started to
spread through the bond market that the industry would
suffer broadly, set off after Fantasia Holdings Group Co.,
another major Chinese developer, missed a $206 million U.S.
dollar bond payment on Oct. 4. Additionally, the main fear
was that an eventual escalation of defaults by the sector’s
major players could have sent shockwaves across the world’s
second biggest economy, as real estate and related industries
account for as much as 30% of Chinese GDP.

- On Nov. 19 the U.S. House of Representatives passed a
roughly $2 trillion social-spending and climate legislation that
includes billions in renewable energy tax credits, healthcare
and affordable housing. Now Democrats will need to move
the legislation through the evenly divided Senate. It is
relevant to state that tax increases on companies and
wealthy individuals may allow the plan to be self-paid or
cause little additional deficit per annum. More specifically
the framework comprehends a 15% minimum tax on
corporations reporting over $1 billion in profits, a 1% excise
tax on corporate buybacks and a 15% separate minimum tax
on profits earned by U.S. companies abroad.
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Value Factors (Buy cheap, Sell expensive)
• Price-to-Book Value (P/BV): following the broad

evidence provided by existing literature (e.g., Fama-
French (1993)), we regard a high P/BV as a signal of
relative overvaluation. We thus consider it as a selling
indicator, since it shows that the company’s equity is
very expensive if compared with its underlying book
value.

• EV/EBITDA: we regard a high EV/EBITDA as a selling
signal, because it shows that the company is not able to
generate a satisfactory level of profits if compared to
the value of the assets used to generate such profits.

Momentum Factor (Buy recently best performing stocks, Sell
worst performing stocks)
• MOM: following the evidence provided by Jegadeesh and

Titman (1993) and Asness (1994), we consider
momentum, defined as the sum of the 12 monthly
returns preceding the last one divided by 11, as a buy
signal. In practice, we assume that the stocks that had a
recent high average return will keep doing well in the
future. In other words, we assume that the market will
not invert its trend soon.

Quality Factors (Buy high quality stocks, Sell low quality
stocks)
• FW 12m EPS minus Trailing EPS: a higher value of this

metric represents a buy signal. Although not widespread,
we introduced this factor in order to capture analysts’
views (analysts’ revisions) on the future of the company.
It is indeed computed as the difference between the
future twelve-months EPS forecasted by analysts and the
trailing twelve-months recorded. We thus assume that a
high positive value of this indicator will be associated with
a stock price increase, as the stock price will mirror the
future earnings' behavior.

• ROE: we consider a high ROE, normalized for industry
influence, as a signal of high profitability, and thus a buy
signal. Specifically, we are assuming that investors’
profitability will maintain its trend in the future and will
be a reliable driver of future increases in stock prices.

Volatility Factor (Buy low volatility, Sell high volatility)
• Standard deviation: we deem a higher standard deviation

to be a selling signal, since it reveals a riskier situation
where returns are less stable, and, consequently, less
predictable.

Size Factor (Buy small cap, Sell large cap)
• Free-Float Market Capitalization: a lower market cap is

assumed to be a buy signal, since small cap stocks have
historically shown relatively better performances than
large cap stocks (see Banz (1981), Reinganum (1981) for
empirical evidence in the academic literature).

ESG Factor
• Thomson Reuters ESG Combined Score: we assume a

higher ESG score to be a positive signal, since it reveals
more attention to the sustainability of a firm. Although
this factor has still few data recorded, market evidence
suggests that, in the long run, a higher ESG score allows
sustainable investments to perform equally or even better
than traditional ones, showing an improvement in the
long-term risk-adjusted returns.

In rebalancing the previous portfolio and building the new
one, we decided to maintain the foregoing set of factors,
as the motivations that led us to select them in our view are
still valid.

Specifically, we stand behind our decision of including the
Value factor. Indeed, eventual future interest rates hikes
would hurt growth stocks more than value ones, since their
expected cash flows are further away in the future.
Moreover, the vaccination campaign is proceeding well in US
and in Europe and the economic recovery still looks like the
most probable outcome for the foreseeable future.

Moreover, Momentum and Growth factors in the past have
showed to be positively correlated (0.22 between April
2021-November 2021). Positive correlation (0.39) could be
identified during the same time-window also between
Growth and Quality factors. Therefore, tilting the investment
strategy towards the value factor would then imply better
diversification, reducing the risk of extreme negative returns
over the semester.

We believe this updated model to be able to choose stocks
coherently with the macroeconomic scenario we expect,
while not seeking excessive risk.

Factor Analysis

Fund Factors
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Investment Approach

The Fund uses a «multi-factor» based investment style
adopting a quantitative proprietary model in order to
achieve a systematic, rules-based approach to stock
selection. Stocks are selected from the broad US Equity
market (S&P 500 Index) and the European Equity market
(Euro STOXX 600 Index).

A score is produced with reference to each considered style
factor: (1) ‘value’ (stocks with lower price-to-book ratio and
lower EV/EBITDA than peers); (2) ‘momentum’ (investments
with relatively strong recent performance); (3) ‘quality’ (as
reflected by indicators such as ROE and the difference
between consensus forward and trailing EPS); (4) low
idiosyncratic volatility; (5) size (in terms of market float); (6)
ESG factor (as conveyed by Thomson Reuters ESG Score). A
systematic procedure is implemented to isolate and discard
the most extreme stocks with reference to each single
factor. Each factor is given equal weight in the process of
building a final score for each stock. Sector-neutrality is
partially considered: the model can in fact take larger long or
short positions in certain sectors, but only within defined
limits.



DISCLAIMER
This is an academic paper related to an academic project that doesn’t pretend to represent any investment recommendation nor offer any solicitation to buy or sell 
securities or to adopt an investment strategy. The opinions expressed are subject to change. References to specific securities, asset classes and financial markets 
are for illustrative purposes only and are not intended to be and should not be interpreted as recommendations. Reliance upon information in this material is at the 
sole risk and discretion of the reader. The material was prepared only  with regards to the specific objectives of Minerva Investment Management Society virtual 
portfolios.
© Minerva Investment Management 2021. All rights are reserved.
e

S&P500                                                                                                                       EUROSTOXX600

3

The rebalancing of the long-short portfolio consists in
buying stocks with the highest total score and short-
selling stocks with the lowest.

The total score for each security is an equally weighted
average of the final factors’ scores that each stock has
registered, after having applied the Winsorization
technique and the data normalization procedure. We
can observe the bar indicating the score for each stock
in the portfolio.
The equally weighted scheme has been adopted in
order to preserve the factors’ identity. In this way we
avoided the possible drawbacks that optimization
techniques, such as the ones based on the mean-
variance approach, could have caused to our portfolio.

Finally, an important change has been adopted
regarding sector neutrality. We did not want to
implement sector neutrality to allow the model to take
positions that are coherent with our investment
philosophy. However, we also did not want the model
to excessively outweigh one sector with respect to the
others, as this would have increased our risk
assumption too much and compromise diversification,
as for instance last year when the good performance
of banks hurt returns because they were heavily
shorted by the model.

Therefore, we decided to take an intermediate
approach by putting a cap equal to approximately
18% (2 / # of sectors) on the positions the model can
assume for each industry. In particular, this restriction
has been applied to the short leg of consumer
discretionary and to the long leg of the industrial.

As a result of this approach, we now have both long
and short exposure in all industries but one, namely
Energy, and the overall net exposure in both the
aforementioned capped industries is zero.

Portfolio Composition

Brown-Forman Corp
Global Payments Inc

Fastenal Co
Generac Holdings Inc

Equinix Inc
Visa Inc

Netflix Inc
Ceridian HCM Holding Inc
Marketaxess Holdings Inc

ABIOMED Inc
Paycom Software Inc

Enphase Energy Inc
PayPal Holdings Inc
Nextera Energy Inc

Las Vegas Sands Corp
Tesla Inc

Dexcom Inc
Mastercard Inc

Wynn Resorts Ltd

-2 -1 0 1 2

Masco Corp
Lowe's…
O'Reilly…
Oracle Corp
Altria Group Inc
Mckesson Corp
Motorola…
Westrock Co
Hartford…
CBRE Group Inc
Hologic Inc
HCA…
Assurant Inc
Broadcom Inc
Ameriprise…
Autozone Inc
Packaging Corp…
Essex Property…
Tapestry Inc

Score Long Score Short

-20.0% -10.0% 0.0% 10.0% 20.0%

Industrials
Health Care

Consumer Discretionary
Technology

Utilities
Financials

Basic Materials
Real Estate

Consumer Staples
Energy

Telecommunications

Portfolio Long Portfolio Short

Ambu A/S
Cellnex Telecom SA

Kinnevik AB
Investor AB

Deliveroo PLC
Investment AB Latour

Zur Rose Group AG
Orsted A/S
Adyen NV

Siemens Gamesa…
Allfunds Group PLC

Dr Martens PLC
Galapagos NV

HomeServe PLC
AUTO1 Group SE

Ocado Group PLC
Bridgepoint Group PLC

Universal Music Group NV
Darktrace PLC

Wise PLC

-2 -1 0 1 2

Georg Fischer…
SGS SA
Swiss Li fe…
Alten SA
Renault SA
Imperial…
Chocoladefabr…
Sopra Steria…
Credit Agricole…
Telefonica SA
Andritz AG
Publicis…
Natwest…
Siegfried…
Solvay SA
Swedish…
Suez SA
Merck KGaA
Signify NV
Stellantis NV

Score Long Score Short
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The inception of the new portfolio took place on April
28. Therefore, the timeframe considered goes from
April 28 to November 19. During the considered time-
period, our portfolio obtained a satisfactory
$11 849.54 absolute return.

All but one of our best positions were taken on
components of the EUROSTOXX600. Indeed, on the
long side, the best performers were Croda
International Plc, SEGRO plc and Bath & Body Works
Inc, with respectively +48.0%, +40.6% and +39.84%.
These substantial performances can be briefly
explained by analyzing the movements of their sectors’
indexes. In fact, they belong to the industrial,
property and retail sectors, respectively. More
specifically, these companies’ results were such due to
the growth-enhancing monetary policies implemented
by central banks and high demand environment.

On the other hand, the short positions that had the
best outcomes were Trainline, Ambu A/S and TUI
AG. They respectively achieved the following
performances: -37.3%, -46.5% and –50.3%; hence
allowing us to make a profit on their share prices’
downturn.

The first and third components of this group are
among the biggest players of the travel-related and
tourism industries, respectively. These peculiarities
may give us some insight information, regarding the
poor performance of companies that were most
affected by the unfavorable environment caused by
the COVID-19 pandemic. Indeed, the travel and
leisure/hospitality sectors are among the few that
still have not bounced back to pre-pandemic levels.

Conversely, we also took some positions that, if
avoided, would have further boosted our fund’s
performance. This predominantly happened in the
short side of our portfolio. Indeed, the main industry
that achieved results opposite to what we expected
was banking. This sector’s components that deserve to
be mentioned are Nordea Bank Abp (+35.9%), Banco
de Sabadell S.A. (+28.0%) and Commerzbank AG
(+29.4%). However, on an absolute basis, the short
positions that mostly dragged down our final
performance were Dexcom Inc, Tesla Inc and Enphase
Energy Inc, which grew 52.0%, 61.3% and 56.4%,
respectively. We believe that the predominant motives
for such high and fundamentally illogical capital gains
and valuations are due to the current euphoric market
sentiment toward technology and biotechnology
driven companies.

28.04.2021 - 19.11.2021
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BREAKDOWN IN FACTORS

In order to evaluate the performance of the fund, we
decided to perform a deeper analysis, whose aim was
to construct six factor mimicking portfolios: each of
those has been built in order to maximize the exposure
to a single factor and to be neutral to the remaining
ones. The six selected factors have been Size,
Momentum, Value, Quality, Volatility and ESG. The
procedure to create the factor mimicking portfolios has
been inspired by Fama and French (1993) seminal
paper and it consists in the following steps:

1. Each stock of the S&P 500 and the EuroStoxx 600
was ranked in top tercile, medium tercile or
bottom tercile for each of the factors considered;

2. After excluding the stocks that were in the middle
terciles, we divided the remaining stocks in sixty-
four portfolios, because for each of the six factors
they could have been either in the top or bottom
tercile (26 = 64);

3. We constructed the time series of returns of each
of these portfolios, giving an equal weight to the
stocks in the portfolios;

4. We constructed six equal weighted portfolio. For
example, for the Portfolio SMB (Small minus Big),
that is, the Portfolio exposed to the Size factor,
we took the average of the thirty-two portfolios
with Small inside and subtracted the average of
the thirty-two portfolios with Big inside;

5. We computed the risk premium for each
factor and regressed the time series of our portfolio
against the excess returns of these 6 factor mimicking
portfolios.

During the time-frame of interest, our portfolio has
been mostly driven by the ESG, Volatility and Quality
factors. Indeed, all these factors were statistically
significant at the 5% level and the signs of our
exposure, represented by the signs of the beta
coefficients, were respectively negative, positive and
positive. Unfortunately, we were not able to properly
capture the ESG as we wished: the estimated exposure
presented an opposite sign with respect to our
intentions.

From the inception to the end of October, the Quality
and the ESG (recall the negative sensitivity) have
propelled our performance, whereas the Volatility
factor has been relatively steady.
However, at the beginning of November we have
observed a sort of reversion of the previous pattern:
Quality plummeted and both ESG and Volatility rallied.
Nonetheless, the overall performance was not that
much affected. and the portfolio was able to gain back
what it has lost during the small plunge of mid-
month.

It is particularly interesting how sudden and
contemporaneous was the reversion of factors’
performance. Furthermore, it should be highlighted
how the diversification towards several factors has
generated a good degree of resilience to this
phenomenon, allowing the portfolio to withstand the
setback.
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After having switched the last semester to the value
factor, we are firmly convinced to stand by our position
also for this one.

As it is stated on a recent paper, in fact, "the degree of
concentration and value for money are important
determinants of performance. In this sense, the
strategies of investing in concentrated portfolios that
differ from the benchmark and with undervalued
assets in terms of price earnings ratio (PER)-return on
assets (ROA) achieve better results." (Otero-Gonzalez,
et al. 2021). Analysing the performance of pension
funds invested in the Euro area from 2000 to 2017, the
authors of the paper found that active management,
concentrated portfolios and (also quoting Cremers,
2017) patient investment in assets yield better results,
concluding that "it is confirmed that the selection of
funds based on “Value Investing” can have a positive
impact on future performance".

Furthermore, the current high level of inflation
makes us rely more on value investing rather
than growth investing. Indeed,
current inflationary pressures are highlighting
the necessity of an intervention by central banks,
and the chances of a restrictive monetary policies
are slowly increasing, as reflected in recent market’s
expectations. Theoretically, inflation and eventual
future higher interest rates would likely
hurt value stocks less than growth stocks, as their cash
flows are less distant in the future.
Therefore, a raise in interest rates would play in favour
of value investing. Among the many academic sources
on this topic, we could mention the recent paper
"Value Investing is Dead?" of Emidio Checcone and
Brian Ear (2021) which underlines how we are very
likely to go towards an increase in interest rates with
consequent overperformance of value stocks.

Another interesting publication was made by Mr.
James Royal (2021), who analysed the current struggle
for supremacy between Value and Growth. As he put
it, "Growth stocks may do better when interest rates
are low and expected to stay low, but many investors
shift to value stocks as rates rise. Growth stocks have
had a stronger run recently, but value stocks have a
good long-term record.".
To quantify the change in yields, a recent Bankrate
survey showed experts expect the yield on the 10-year
Treasury, a fundamental variable for valuations, to rise
by an average of 40 basis points, reaching 1.86
percent, by the end of the third quarter 2022.
An asset manager Mr. Royal interviewed also pointed
out that that, in the last decade, Energy and Financials
(two sectors that are strongly present in value funds, as
showed in the following charts) struggled to perform
well as investors were looking for companies with an
"ability to increase earnings in a low-growth,
disinflationary environment". The likely change in
monetary policy would change this status quo, as
banks should strongly benefit from this.

Furthermore, as mentioned in the past semester's report,
we are now assisting to a commodity boom due to a surge
in demand and to supply chain disruption that has resulted
in sky-rocketing prices for oil and other commodities.
Clearly, the Energy sector should greatly benefit from this
trend that does not look to come to an end any soon.
For all these reasons, it should not come as a surprise the
very good performance of these traditional value
companies, as investors are pricing in these higher profits.

On the eternal struggle of Value vs Growth, Dr. Robert
Johnson, finance professor at Creighton University, pointed
out that "From 1927 through 2019, according to the data
compiled by Nobel Prize laureate Eugene Fama and
Dartmouth professor Kenneth French, over rolling 15-year
time periods, value stocks have outperformed growth
stocks 93 percent of the time,” he says. Moreover,
historically some of the best years for Value came right
after prolonged periods of underperformance, e.g. the
great performance following the Dot-com bubble.

Finally, as stated by Benoit Bellone (Senior Quantitative
Analyst in the Research Lab of the Quantitative Research
Group at BNP Paribas Asset Management) in his article
"Value investing: Is this the biggest opportunity since the
tech bubble?" (23/04/2021), during the recent period,
value spreads rose as high as they were in 2000 at the peak
of the tech bubble across all regions and sector. This
means that value stocks are cheaper than ever, with huge
potentials of gain. Also, considering that the world
economy is showing strong signs of recovery, and that
Value is procyclical, we believe that by exploiting this factor
we can reach good results during the following semester.

We Still Like Value

Composition of Vanguard Value ETF and Vanguard Growth ETF



Introduction

The main objective of this section is to assess and quantify the
risk embedded in the Minerva IMS long-short equity fund built
by the portfolio team. We use a daily perspective on the
potential extreme behavior of a basket of assets selected by
the portfolio analysts. The analysis will include three VaR and
ES models (two parametric and one non-parametric) and an
overview of how sentiment analysis can be considered a factor
for short term investments.

As the Investment Risk division, our focus is the estimation of
the two main risk indicators:

- The daily Value at Risk (VaR): the maximum portfolio loss that
occurs with α% of probability over a time horizon of 1 day. For
instance, if the VaR (α=5%) = -3.00%, it means that tomorrow
there is a 5% probability of encountering a loss in the interval
[-100%, -3.00%] potentially;

- The daily Expected Shortfall (ES): the expected return on the
portfolio in the worst α% of cases. So, it is just a mean of the
returns lower than the VaR.

A simple technique to estimate these two measure is based on
a historical approach: given a time series of returns of a
financial security, we can easily compute the desired quantile
of the historical distribution to estimate the VaR, and, after
that, estimate the ES just by averaging the values below this
threshold.

Quantitative Research Team

Risk Report – November 2021
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However, this naive approach is not well suited for our
purpose: in fact, by considering our portfolio as a single
financial asset, we are losing all the information that
comes from all the components; moreover, with this
approach we are simply focusing on the past behavior
of the fund, while our main goal is to retrieve a risk
metric for the future possible trends.

In order to overcome these issues, we propose two
alternative techniques that provides better risk
estimates:

• Parametric approach (simple approach and time-
series modelling approach)
• Bootstrapping

The first method is very well suited for understanding
the main vulnerabilities in the portfolio composition,
while with the second one it is possible to observe how
the metrics varied in the past quarters.

For both pieces of analysis we used daily market prices
of portfolio constituents for the period Mar.20 –
Mar.21. All the analysis has been conducted with
Python.
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In this section we propose to analyze VaR and ES
separately for each asset included in the portfolio
and then, to estimate the VaR and ES for the
whole fund by taking into account the correlation
between portfolio constituents.

Parametric approach is based on the assumption
that returns of a financial security follow some
theoretical distribution. Thus, VaR and ES can be
expressed as an 𝛼-percentile of the distribution.
The crucial step to accurately estimate VaR and ES
is to select the appropriate distribution of returns
and estimate it’s parameters.

It is possible to state that stock returns do not
follow Gaussian distribution due to the presence
of "fat tails": unexpected events might have a
huge impact on the stock prices, so it is possible to
observe extreme values more frequently than a
Normal distribution would predict. For this reason,
we assume that stock returns follow a Student-t
distribution, thus, the parameters to be estimated
are the mean 𝜇 , volatility 𝜎 and number of
degrees of freedom 𝜈.

To obtain more valid and robust results, we
proceed with two alternative parameter
estimation approaches – (a) simple approach, and
(b) time-series modelling approach. For all parts of
analysis, we use the last 252 return observations,
which correspond to 1-year window.

Simple approach

Under the simple approach, we estimate the
above-mentioned parameters in the following
way:

1. We assume that the mean historical daily
return of each security are a good estimate for the
expected future return. Thus, 𝜇 is estimated as a
simple average of daily returns.

2. Volatility of returns 𝜎 is calculated as a simple
standard deviation of returns.

3. Number of degrees of freedom 𝜈 is selected in
a way that it best approximates the empirical
distribution of returns. In order to do that, we
used the Kolmogorov-Smirnov statistic that, for a
given empirical cumulative distribution function 𝐹
and a proposal 𝐹𝑛, is:

𝐷𝑛=sup𝑥|(𝐹𝑛−𝐹)|

Ideally it should be equal to 0 for a perfect fit, so our
goal is to minimize it by proposing different 𝜈 for
Student-t distribution.

Time-series modelling approach

Because the volatility of returns is not constant over
time, it is often modelled by conditional
heteroscedasticity processes. The most common way
to model volatility is through a Generalized
Autoregressive Conditional Heteroscedasticity model
GARCH(p,q), where the forecast of the next-period
volatility depends on the previous p shocks to stock
returns (derived from some mean model) and
previous q forecasts of volatility:

𝜎!"#|!% = 𝜔 +,
&'#

(

𝛼&𝜖!)&% +,
*'#

+

𝛽*𝜎!)*"#|!)*%

The advantage of GARCH model is that it allows to
better estimate the current forecast of return
volatility by putting more weight on more recent
information. Thus, in the periods of market
turbulence GARCH model will produce higher
volatility forecasts than the simple average of squared
deviations from the mean (see the graph at the
bottom).

Because the portfolio is composed exclusively of
equity instruments traded on liquid markets, we can
assume that prices are efficient, and thus returns can
be described by a constant mean model for
GARCH(p,q) process, which implies that current mean
estimates do not depend on previous returns or
shocks. GARCH(p,q) then is estimated by Maximum
Likelihood (MLE), which optimizes the distribution
parameters. We subsequently use MLE estimates of
distribution to derive VaR and ES.

Parametric approach
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Value-at-risk

Once the parameters of stock returns are known, it
is possible to calculate VaR. We estimate the VaR
for 95% and 99% confidence level by applying the
following formula:

𝑉𝑎𝑅, = 𝜎 ∗ 𝑇-)#(𝛼) + 𝜇
where 𝜎 is the estimated volatility of a security, 𝑇!"#(𝛼) is the
𝛼-percentile of a Student-t distribution with 𝜈 degrees of
freedom, and 𝜇 is the expected return of a stock.

Expected shortfall

Expected shortfall is defined as a conditional
expectation of loss, given that the loss occurred. If
we introduce the assumption of a continuous
distribution of returns of a security, then
parametric expected shortfall is simply defined as a
tail conditional expectation, and thus can in
general be defined by the following formula for any
security 𝑋 :

𝐸𝑆, 𝑋 = −
1
𝛼
;
.

,
𝑉𝑎𝑅/(𝑋) 𝑑𝛾

Under the assumption of Student-t distribution
with 𝜈 degrees of freedom it can be proven that
the expected shortfall would be given as:

𝐸𝑆, 𝑋 = 𝜎 ∗
𝜈 + 𝑇-)# 𝛼

%

𝜈 − 1
𝜏- 𝑇-)# 𝛼

𝛼
+ 𝜇

where 𝜎 is the estimated volatility of a security, 𝑇!"#(𝛼) is the
𝛼-percentile of a Student-t distribution with 𝜈 degrees of
freedom, 𝜏!()) is the probability density function of Student-t
distribution with 𝜈 degrees of freedom and 𝜇 is the expected
return of a stock.

We estimate the ES for 95% and 99% confidence
level.

Portfolio VaR and ES

Considering the correlation between the stocks, we
estimate the VaR and ES of the whole portfolio for
95% and 99% confidence level by applying the
following formulas:

𝑉𝑎𝑅,,(!1 ≈ 𝑽𝒂𝑹𝜶 ∗ 𝝆 ∗ 𝑽𝒂𝑹𝜶′
𝐸𝑆,,(!1 ≈ 𝑬𝑺𝜶 ∗ 𝝆 ∗ 𝑬𝑺𝜶′

where 𝑽𝒂𝑹𝜶 and 𝑬𝑺𝜶 are column vectors of individual stock VaR
and ES, respectively and 𝝆 is the correlation matrix between
securities

The approximation arises because of the assumption
of Student-t distribution of returns – the formulas
above become an equality the closer the distribution
of returns is to the Gaussian.

Results

GARCH results appear to be slightly higher than the
simple approach ones, potentially due to the recent
volatility in the markets. Indeed, GARCH puts more
weight on the most recent observations, thus, it
better estimates the future volatility and allows to
produce more reliable risk metrics.

Parametric approach (continued)

TOP & BOTTOM 5 stocks (simple approach)

TOP & BOTTOM  5 stocks (GARCH)

Simple approach GARCH

VaR95% -2.19% -2.55%

VaR99% -3.17% -4.30%

ES95% -2.79% -3.69%

ES99% -3.69% -5.77%



When estimating a certain metric, one of the main
problems in Statistics is the lack of the whole
population data and the consequent use of only a
sample. In our case the population data is the
complete historical price data of the securities that
are part of our portfolio, in which we only have the
data of recent years.
Bootstrapping is a statistical technique that by
having only a sample of the population data,
provides estimates of statistical metrics that are
closer to the ones obtained from the population
data.
Given a sample of size 𝑛, implementing bootstrap
is very simple:
• Sample with replacement n times from the
original sample (note that one observation could
be selected more than once);
• Compute the metric of interest (in our case the
VaR or ES) on this newly created sample and save
it;
• Repeat the previous steps M times with M→+∞
(we have selected M=100.000 for instance);
• Average and compute the standard error of the
metrics estimated in each step.
With this method, by estimating the expected
shortfall and the standard errors, we can retrieve a
more insightful view of our portfolio, but in this
case, we are losing the risk contribution of each
stock that we had in the previous case.

Quarter analysis

With this method we have enough metrics to inspect
the behavior of this fund composition in the last 5
years.
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Bootstrapping

Estimate Standard error

VaR95% -2.15% 0.37%

VaR99% -3.67% 0.44%

ES95% -3.00% 0.32%

ES99% -3.96% 0.36%

Between 1Q 2016 and 4Q 2019 the metrics were
pretty much stable, while deteriorating in the Q2 and
Q3 2020 due to the COVID-19 pandemic.
Nevertheless, both VaR and ES recovered significantly
among the subsequent market rally and both
returned to pre-COVID levels. We expect both
indicators not to significantly deteriorate in the
future. However, many headwinds for the global
economy remain, ranging from the emerging
Omicron variant of the coronavirus to how the
incoming tightening of monetary policy would be
handled by the FED and the ECB.

Moreover, it can be noticed that in 2020 standard
errors bands (light-blue area) were wider than the
previous quarters ones. This remarks a volatility
increase due to COVID outbreak that markets
suffered in those months. As of Q4 2021 the bands
narrowed consistently due to the restoration of
market confidence. We estimate that these bands will
not significantly widen in the upcoming months and
will remain at their current levels.


