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Abstract. The prevailing opinion exists that investors include to their portfolio what they know or what is located
around them. Investment decision, which is impacted by familiarity bias, avoid including international companies to
portfolio which might lead to lower performance compared to portfolio which has both, local and international, stocks
in a portfolio. The aim of this study is to analyse the impact of familiarity bias on investment decision, to form port-
folios from the stocks listed on the Nasdaq Baltic stock exchange and compare their performance to global portfolios,
which are formed from the stocks listed on the New York Stock Exchange. Investment portfolios were built using mean
variance (MV) and Black-Litterman (BL) models. The analysis revealed that the returns of the portfolios built on the
Nasdaq Baltic exchange are higher than the returns of the global portfolios. Additionally, the volatility of returns is
lower for Nasdaq Baltic portfolios. When selected markets have different growth rates, investment decisions based on
familiarity bias can achieve better results.

Keywords: Behavioural finance, Investment portfolio, familiar decisions, portfolio optimisation, Baltic market, food

sector.
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Introduction

Behavioural Finance theory questions traditional the-
ory idea that investors are rational, and their invest-
ment decisions are based on analysis, research, etc., it
says opposite, that investors are imperfectly rational,
and their investment decisions are impacted by psy-
chological factors: overconfidence, familiarity, home
bias, etc. In this paper, we will investigate familiarity
bias in two different markets: Baltic stock exchange,
which is still considered an emerging market, and
Nasdaq stock exchange, which is considered a devel-
oped market.

The authors of the analysis state that avoiding includ-
ing international companies in investment portfolios in-
creases portfolio risk and decreases the level of diversifi-
cation, which might lead to low investment performance
(Liu et al., 2018; Dong et al., 2021).

The aim of this study is to investigate the impact of
familiarity bias on investment decision and how familiar-
ity biases impact portfolio results by forming investment

portfolios in two different markets. To achieve this goal,
the following objectives have been completed:

1. Reviewed previous studies in this area.

2. Presented methodology.

3. Formed 12 portfolios in the New York Stock Ex-

change (NYSE) and Nasdaq Baltic Stock Exchanges.

4. Evaluated portfolio performance.

5. Concluded the results and presented findings.

In Section 1, previous studies will be reviewed in the
field of Behavioural Finance Theory and its relation to
this study. In addition, familiarity bias will be analysed
and how it influences investment decision.

Section 2 describes the portfolio creation methodol-
ogy used in this paper. Section 3 determines how the re-
search was organized. Also, the performance and results
of the created portfolios are. In Section 4, conclusions
and findings of the study presented.

Limitation of the study. Although the study was com-
pleted on two stock exchanges which are in different stages
of development, only one sector, food and beverages, was
analysed. Second, the study has lasted only two years.
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1. Literature overview of Behavioural finance
theory and influence on decision making

Prior Behavioural Finance Theory, the prevailing as-
sumption was that investor is rational and investment
decision is made based strictly on rules and empirical
analysis. Traditional financial theory says that investors
are rational and make their decision based on fundamen-
tal results of the companies (Muhammad, 2009).

But Behavioural Finance Theory presents a different
view to the investment decision making. Theory analyses
psychological factors and the impact of those factors on
investor’s investment decision making (Pesa & Brajkovi¢,
2016; Muradoglu & Harvey, 2012; Psuturi, 2021). How-
ever, if all investors would be rational, there hadn’t been
completed so much research in the field.

Previously completed studies confirm assumptions
of Behaviour finance theory and agree that sociological
and psychological factors have an impact on individual
investor decision making. A stereotypical investor is a
simple man who does not have all the information about
stocks and is influenced by his emotions and makes an
irrational investment decision (Psuturi, 2021).

Human, as smart and intelligent species, over the
years developed a lot of habits, which assist him to make
a decision. However, there is a study done by Ackert et al.
(2003), which says habits can lead humans to make in-
correct decisions. Investors make irrational investment
decisions.

The theory says that the investor acts irrationally and
that his decision is influenced by cognitive and behav-
ioural heuristics. Kilka and Weber (2000), analyse opti-
mism bias in their paper. Individual investors overesti-
mate the performance of local stocks and think that local
stocks are less risky.

The more research is completed in this field, the more
unknown psychological factors can be revealed and un-
derstood. If these factors are known by investors, it can
lead to avoid making mistakes and become more resilient
to these factors and achieve better results in the invest-
ment process (Lekovic, 2019).

Familiarity bias will be analysed deeper in the field
of investment decision making in the following section.

Riff and Yagil (2016) describe familiarity as investors’
feelings about how well they know stocks. Other (Baker
& Nofsinger, 2002; Grullon et al., 2004; Huberman, 2001;
Speidell, 2009) authors describe familiarity as investment
in the stocks which are familiar to investors.

According to the studies which were completed by
Ahearne et al. (2004), Bae et al. (2008), an individual in-
vestor has more information about the local market com-
pared to foreign, which leading investor invests more in
the local market, because of his confidence level, which
increases as he can easier access information. However,
the familiarity bias is very closely related to other bias.
One of them is overconfidence. Barber and Odean (2001)
talk about overconfidence bias, which confirms that if
an individual investor has a choice, he will invest in the
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stock he knows better because he believes that he has
more information and that information is accurate and
reliable.

Uslu Divanoglu and Bagci (2018) determined three
groups of factors that affect individual investor behav-
iour: personal factors, financial factors, and environ-
mental factors. To the environment group, they added
such factors as socio-cultural environment, close envi-
ronment, friends, hobby, and other close surroundings
of investor.

Asymmetric information, leading to familiar local
market investment (Van Nieuwerburgh & Veldkamp,
2009). Due to language barrier, tax, and higher cost pre-
vents from investing in the foreign markets. Although
some of the analysed authors claim that higher cost of
investing in foreign markets does not have any signifi-
cant impact (Mann & Meade, 2003; Domowitz et al,,
2001) However, there is an existing phenomenon, hav-
ing in mind globalization process and equal information
accessibility, investor chooses to invest in local market.

Fidora et al. (2007) talk about exchange rates volatil-
ity and investment in domestic market strong positive
correlation. Moreover, other authors (Solnik et al., 1996)
say that there exists a high correlation between return in
different markets, which can influence individual invest
in local market.

Familiarity behavior is more common among less
educated investors (Grinblatt & Keloharju, 2001). Less
educated investors usually have less knowledge about
investment process, portfolio diversification. Moreover,
they do not know a foreign language, which limits their
ability to search and collect information in foreign lan-
guages.

Riff and Yagil (2016) confirm in their analysis that
investors are more willing to take higher risk with famil-
iar stocks than with unfamiliar ones. According to their
research, 65% of the assets of investors go to risk-free
assets and only 35% go to risky assets when the inves-
tor is familiar with the investment. When investors are
not familiar with the investment asset, then they divided
their investment accordingly: 69% in risk-free assets and
31% in risky assets.

However, there is not much research done in the
emerging market and analysis of whether the investor’s
decision is impacted by familiarity bias.

2. Methodology

The authors who were analysed in the previous sections
confirmed the prevailing opinion in society that investors
tend to invest in the stocks they consider familiar.

In this study, eight portfolios will be formed and ana-
lysed.

Four portfolios will be formed from the stocks which
are considered to be brand/name familiar to investor
from the drink and food industry which are listed on
the New York Stock Exchange and represent Global port-
folios. The other four portfolios will be formed from the
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stocks listed on the Baltic stock exchange and represent
Baltic portfolios.

Analysing portfolios which are formed taking into
consideration familiarity bias can help answer questions
such as “Does familiarity help achieve better results?
Does the local familiarity bias have an advantage versus
global familiarity? Does familiar portfolio results be ac-
ceptable?”

For portfolio formation in the Baltic Stock Exchange,
all companies representing food and beverages sectors
were chosen.

In the OMX Baltic Consumer Discretionary GI in-
dex, all food and beverage companies are included, ex-
cept one, AS Linda Nektar, which is not included in the
index due to low liquidity. In this index are included all
food and beverage companies which are listed in the
Baltic stock exchange: AUGA group (AUGIL), Latvi-
jas balzams (BAL1R), Linas Agro Group (LNAI1L), PR-
Foods (PRF1T), Pieno zvaigzdes (PZV1L), Rokiskio suris
(RSU1L), Siguldas CMAS(SCMI1R), Vilkyskiu pienine
(VLP1L), Zemaitijos pienas (ZMP1L).

For global portfolio formation, companies listed on
the New York Stock Exchange (NYSE) were chosen. To
mirror the selection made on the Baltic stock exchange,
the stocks of food and beverage sector companies were
chosen: Walmart Inc. (WMT), J & J Snack Foods Corp.
(JJSE), Lancaster Colony Corporation (LANC), Tyson
Foods, Inc. (TSN), Mondelez International, Inc. (MDLZ),
Diageo plc (DEO), Brown-Forman Corporation (BF-B),
The Boston Beer Company, Inc. (SAM), Willamette Val-
ley Vineyards, Inc. (WVVI).

Portfolio formation. The portfolio of equal weights
was formed as a benchmark for comparison. The next
two portfolios were created with portfolio optimization
methods:

1) Black-Litterman potfolio (Black & Litterman,
1990).

The Eq. (1) for the new Combined Return Vector is:

E(R) = (T '+ PQ'P) (12) '+ PQTQ, (1)

where: E(R) - the new (posterior) Combined Return Vec-
tor (N x 1 column vector); T - a scalar; Y, — the covariance
matrix of excess returns (N x N matrix); P — a matrix that
identifies the assets involved in the views (K x N matrix or
1 x N row vector in the special case of 1 view); Q) - a di-
agonal covariance matrix of error terms from the expressed
views representing the uncertainty in each view (K x K ma-
trix); IT - is the Implied Equilibrium Return Vector (N x 1
column vector); Q - the View Vector (Izodorek, 2007).

Black-Litterman portfolio methods requires the fol-
lowing:

- Equilibrium return.

- Estimated assets return.

Black-Litterman methods does not require input
of expected return. Usually, this is unknown by in-
vestor when he makes investment decision or forms
portfolio.
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This model builds up equilibrium equations by ena-
bling a covariance matrix and asset returns in a portfolio
optimisation. Then the prices of the stocks are compared
to the index chosen by the investor. In this study, we
choose Dow Jones Industrial (DJIA) index, which pre-
sent market changes in all industries. Idzorek (2007) in
his work provided detailed explanation, a step-by-step
guide how Black-Litterman model works.

2) Mean variance (Markowitz, 1991).

Mean variance portfolio method requires the following:

- A covariance matrix.

— Mean of historical asset returns.

Expected return:

E(R,)= ;wiE(Ri),

where: R, - return on the portfolio; R; - return on asset;
W; - weighting of component asset.
Portfolio return variance:

2)

G%, =Ywic? + ZZwiij,-cjpij, (3)
i ji
where: 6; - standard devation of the periodic returns on
an asset; p;; — correlation coefficient between the return
on assets.
For a two-asset portfolio:

Portfolio return:
E(R, ) =waE(Ry )+ WaE(ig, ) =

wAE(R,)+(1-w4 )E(Rg). (4)
Portfolio variance:
oy =Wgcy +Wiog +2W, W0 0P 5. (5)

In order to calculate the above, 5 years of monthly
historical data was used in this study. Stock price data
was extracted from the Yahoo finance website (Yahoo
Finance, 2022) for New York Stock Exchange (NYSE)
stocks and from the Nasdaq Baltic Stock Exchange
website for Baltic stock prices (Nasdaq Baltic Stock Ex-
change, 2022).

MATLAB Code 2 was used (20-22 January, 2022) to
create portfolios with Mean Variance and Black-Litter-
man methods. Code assisted in receiving visual view of
the portfolios and stocks included in the portfolios.

Testing and valuation of portfolios. Portfolios were
created at the beginning of 2020 and 2021 on the first
workday of the Stock Exchanges. Portfolios’ evaluation
was performed twice: in 2020 and 2021.

The below are described ratios which were chosen for
investment portfolios performances valuation:

1. Return on investment. This is used to evaluate ef-
ficiency and compare profitability between differ-
ent portfolios. The ratio is calculated based in the
formula below:

CIR-CI

cr
where: CIR - Current Value of Investment; CI -
Cost of Investment.

(6)
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2. Standard deviation. It determines the spread of the
price of the stocks from their average price. The
higher the standard deviation, the higher the vola-
tility of the price, meaning a higher risk of invest-
ment. The ratio is calculated on the basis of the
Equation (7) below:

7)

where: x; — Value of the ith point in the data set;
X - The mean value of the date set; n - The num-
ber of data points in the date set.

. Sharp ratio. It helps the investor to understand
the return of an investment compared to its risk.
The ratio is the average return earned more than
the risk-free rate per unit of volatility. The ratio is
calculated on the basis, see Eq. (8):

R, —R
P fn
Gp

w (8)

>

where: Rp - return of portfolio; R,— risk-free rate;
G, - standard deviation of the portfolio’s excess
return.
A comparison of investment results with the DJI
index and with the Nasdaq Baltic index changes in the
same period of time also adds value to the study.

3. Research

Familiarity bias refers to the fact that an individual inves-
tor tends to invest in familiar stocks. The more the inves-
tor invests, the higher the possibility that his actions will
become repetitive or routine which increases the possibility
of mistakes, as it is said in the Behavioural Finance Theory.

The following analysis will reveal whether individual
investor choice invest in familiar stocks is efficient.

Creation of portfolios. To analyse any differences in fa-
miliar portfolios and global portfolios, eight portfolios were
created. To create these portfolios, 2 portfolio formation
methods were used: Black-Litterman and Mean Variance.
Four portfolios were created from the global stocks and the
other four were created from the stocks listed in Baltic Stock
exchange. Furthermore, to analyse the time impact, not
only access portfolio efficiency, portfolios were also created
at different time - four at the beginning of 2020 and four
at the beginning of 2021. Additionally, four portfolios were
created, two at the beginning of 2020 and at the beginning
of 2021 with equal asset allocation.

Mean Variance Mean Variance with Black-Litterman

WwT SAM JUSF

wWwi
JUSF

LANC BFB

Figure 1. Global portfolio 2020 (source: created by authors)
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Portfolios. Figure 1 presents two global portfolios,
which were created at the beginning of 2020. These port-
folios were formed from global stocks, which data were
extracted from Yahoo Finance web page. In the first port-
folio (Mean Variance) were included

The Boston Beer Company, Inc. (SAM), Walmart
Inc. (WMT), J & J Snack Foods Corp. (JJSF), Lancaster
Colony Corporation (LANC), Tyson Foods, Inc. (TSN),
Diageo plc (DEO), Brown-Forman Corporation (BF-B).
The largest portion of the asset was allocated to three
companies: JJSF, DEO, and BFB. The second portfolio
represents the Black-Litterman portfolio creation meth-
ods. From this portfolio were excluded TSN and SAM
stocks and included one additional: MDLZ.

Mean Variance Mean Variance with Black-Litterman

PRF1T

LINDA

RSU1L AUGI1L

BAL1R

ZMP1L
PZV1iL

SCM1R BAL1R

ZMP1L

SCM1R LNATL

Figure 2. Baltic portfolio 2020 (source: created by authors)

Figure 2 presents two portfolios formed from the
stock listed on Nasdaq Baltic stock exchange. In this
portfolio which was formed using Mean Variance meth-
ods, were included Latvijas balzams (BALIR), Siguldas
CMAS (SCM1R), Zemaitijos pienas (ZMP1L), Rokiskio
suris (RSU1L), PRFoods (PRF1T). Portfolios which were
formed using Black-Litterman method have higher di-
versification level. To this portfolio are included AS
Linda Nektar (LINDA), Latvijas balzams (BAL1R), Li-
nas Agro Group (LNAIL), CMAS (SCM1R), Zemaitijos
pienas (ZMP1L), Pieno zvaigzdes (PZV1L), Auga Group
(AUGLIL). Also, it is clearly seen that portfolio, which is
created using Mean Variance, allocates 65% asset to only
one stock, BALIR - takes dominant position, meaning
that risk is increased, and diversification lowered. Portfo-
lio, which was created using the Black-Literman method,
also has dominant investment, Linas Agro Group, how-
ever, the asset invested in this stock is less than 50%.

To compare Global portfolio (Figure 1) and Baltic
portfolio (Figure 2) created in 2020, we see that Global
portfolio has higher diversification level. This hypothesis
was also confirmed by other authors.

Figure 3 presents Global portfolio which was cre-
ated at the beginning of 2021. Portfolio created using

Mean Variance Mean Variance with Black-Litterman

WMT — wwvi

SAM JUSF

BFB

DEO

MDLZ

GIs

Figure 3. Global portfolio 2021 (source: created by authors)
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Mean variance allocates asset only to four stocks: WMT,
LANC, SAM, and BFB, almost in equal portions. A lower
number of stocks in the formed portfolio resulted in a
lower diversification level. If we compare portfolios cre-
ated with different methods, we also see that the higher
diversification level has a portfolio that was formed with
the Black-Litterman method. From the portfolio created
in 2020, which was formed with Mean Variance method,
JJSE, TSN, DEO were excluded and investment amount
to SAM stocks significantly increased, the other stocks
position grew as well.

The opposite happened with the Black-Litterman
portfolio: to the portfolio were added new stocks General
Mills, Inc. (GIS). Willamette Valley Vineyards, Inc. The
(WVVI) position was weakened, as in 2020 this stock
was dominant, but in 2021 fell to the fourth position in
asset allocation. The similar happened with Diageo plc.
(DEO), asset, invested in DEO, decrease, but stock re-
mained in the second position of asset allocation. All of
these changes resulted in a higher level of diversification
of this portfolio, which should lead to higher risk and
higher return. This will be examined in the Valuation of
portfolio section.

Mean Variance Mean Variance with Black-Litterman

BAL1IR

SCM1R AUG1L LINDA

BAL1R

RSU1L PZVIL

PRF1T

RSU1L
LNA1L

ZMP1L

ZMP1L SCM1R

Figure 4. Baltic portfolio 2021 (source: created by authors)

Figure 4 represents the portfolio which was formed
at the beginning of 2021. Investment was allocated only
to four stocks — Rokiskio suris (RSU1L), Latvijas balzams
(BALIR), Siguldas CMAS (SCM1R), Zemaitijos pienas
(ZMP1L). RSU1L and ZMP1L significantly increase their
position compared to the 2020 position, especially ZM-
P1L which become the dominant stock in the portfolio,
accordingly to 50% and 35%.

The portfolio that was created using Black-Litterman
acted differently, and the number of stocks increased
and the position of the stocks in the portfolio, from the
perspective of asset allocation, decreased. Compared to
the 2020 portfolio 2, new stocks were added: PRFoods
(PRFIT), Rokiskio suris (RSU1L), but their position in
asset allocation is weak. The dominant stocks remained
the same: LNA1L, LINDA, AUGI1L. Furthermore, ZM-
P1L grew its position and took one of the dominant stock
positions in the portfolio.

Comparing Mean Variance and Black-Litterman
methodology in different markets, taking into considera-
tion time, acts in the same way:

1. Mean Variance - number of stocks in the portfolio
decreased and asset is allocated only to four stocks,
meaning diversification level decrease.

2. Black-Litterman — number of stocks in the portfo-
lio increases and asset is allocated almost in equal
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proportion except for couple exceptions.
Valuation of portfolios. Table 1 presents 12 portfolios
performances and DJI and in each year.

1 Table. Profitability of portfolios (source: created by authors)

Global
Year DJI
EW MV MVBL
2020 6.11% 14.53% 8% -1.40%
2021 21.43% 6.09% -17.37% 11.84%
Nasdaq Baltic
2020 6.11% 10.81% -11.24% 16.86%
2021 21.43% 20.14% 4.27% 21.83%

Equal weight portfolios were profitable in each ana-
lysed year. Both portfolios, global and Nasdaq Baltic,
overperformed Dow Jones index (DJI) in 2020, however,
performance in 2021 was not such successful, Global
portfolio underperformed Dow Jones index by more
than 15%, but Nasdaq Baltic portfolio underperformed
only slightly over 1%. If we compare Nasdaq Baltic port-
folios to OMX Baltic Consumer Staples GI index, we will
see that portfolio profitability is almost equal to index
result, the difference is only 0,01% for portfolios created
with Black-Litterman methods. However, portfolio cre-
ated with Mean-Variance method underperformed index
result by more than 15%.

Table 2. Risk and Sharpe ratios of portfolios (source: created
by authors)

Risk
Global
Year
EW MV MVBL
2020 17.26 10.77 7.6
2021 48.21 14.74 9.17
Nasdaq Baltic
2020 0.24 0.60 0.18
2021 0.15 0.10 0.12
Sharpe ratio
Global
Year
EwW MV MVBL
2020 0.008 0.01 -0.003
2021 0.001 -0.012 0.012
Nasdaq Baltic
2020 0.416 -0.203 0.881
2021 1.276 0.327 1.736

In Table 2, a risk assessment and the investment are
presented compared to its risk. All Nasdaq Baltics port-
folios are riskier in 2020, which is not true for Global
portfolios. However, all Nasdaq Baltics portfolios have
very low risk. The results show that Global portfolios
are riskier than Nasdaq Baltic portfolios. The riskiest
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portfolio is Global portfolio created in 2021 with Equal
weights (EW), the risk is 48.21. The highest return com-
pared to risk generated Nasdaq Baltics portfolios. The
best performance is indicated for the portfolio created
with Black-Litterman methods in 2021 (MVBL). Even
though the standard deviation of the Equal Weights
(EW) portfolio was the highest, the portfolio result was
high, but not the highest, which means that the accepted
risk did not generate the required results.

Conclusions

This paper analysed the familiar bias effect for invest-
ment decision making. The analysed previous research
showed that familiar bias is important when investor
makes investment decision. When the investment deci-
sion is impacted by familiar bias, it might cause repetitive
failures.

For portfolio creation, two methods were chosen:
Mean Variance and Black-Litterman to evaluate whether
portfolio profitability is by accident or not.

The analysis revealed that portfolio which were cre-
ated at the beginning of 2021 had a higher diversifica-
tion level, which resulted in better performance. In both
markets created in the 2021, showed better results: of
six created portfolios only one had negative profitabil-
ity, created with Mean Variance method. However, even
though other portfolio profitability was between 4.27%
and 21.83%, only the portfolio created on the Nasdaq
Baltic stock exchange at the beginning of 2021 outper-
formed the DJI index by 0.40%.

The analysis carried out in the paper showed that in-
vestors who chose to invest in the Baltic Stock Exchange
achieved better results compared to global portfolios.
The better performance of investment portfolios created
in the Baltic market is impacted by the faster speed of the
Baltic Stock Exchange compared to the growing speed of
the Dow Jones index.

This article analyses portfolios that were created us-
ing different methods and in two different markets: de-
veloped and still developing. In addition, only one sec-
tor was analysed, food and beverages. Further investiga-
tion is needed with broader scope of analysis. Also, one
should consider a different period of time, which might
result in a different portfolio performance result and can
explain whether the checked hypothesis in this article
can be confirmed.
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