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Alexey Mikhaylov (Russia), Natalia Sokolinskaya (Russia),
Evgeny Lopatin (United Kingdom)

ASSET ALLOCATION IN EQUITY,
FIXED-INCOME AND
CRYPTOCURRENCY

ON THE BASE OF INDIVIDMAL
RISK SENTIMENT

Abstract

The major problem of investment process is individual¥isk'sentiment. Understanding
how personal characteristics affect risk attitudes 48 a significant\question. This paper
develops the Merton risk model in the context/of Modern®Portfolio Theory. The sta-
tistical methods are analysis of variance (ANOVA) and Mann-WHhitney statistic tests
for an individual agent with an infinite continuous herizon of inyestment. Research
in this field has produced various perplexing results. It is the first'research about risk
sentiment of Russian investors. The authors study individuals infRussia and factors for
decision making of individual investors suchyas age, field of work, salary, salary stabil-
ity, income, risk sentiment, savingss The individuals are of special interest for several
reasons. Also, 5-years exchange traded funds (ETE),andbitcoin performance were ana-
lyzed to find potential risks. Based on statistics of risk sentiment and ETF performance,
it is found that, in general, the high-risk 4ivestors have lower income and lower age.
The paper suggests that individual risk in young age often becomes more willing, but
older individual investor become less risk-seeking. The authors propose the model for
choosing optimial asset allocation,of exchange-traded funds.

Keywords risk attitude, profit perception, loss perception, decision

making, asset allocation, Modern Portfolio Theory

JEL Classification/  Gi11, G23, E00

INFTRODUCTION

Everyone has his or her own risk appetite or risk profile. It determines
which, investment instruments are best suited for capital formation,
and what yield it can get in the end.

The attitude to risks is the main investment indicator that determines
how and where a person needs to invest his savings. The tendency to
risk affects the investment strategy — what kind of assets a person is
comfortable to invest in?

There are different classifications of risk profiles, in other words, types
of investors according to the degree of risk. All of them represent a
range of relatively risky and conservative people. The result of risk pro-
filing is expressed in assessing the client’s risk readiness, most often on
a three-point (low, medium, high) or five-point (low, moderate-low,
medium, moderate-high, high) scale, and for each level of risk there
is usually offered a choice of several suitable solutions. For example,
low level of risk — conservative portfolio (bonds, strategies with pro-
tection), high level — aggressive portfolio (stocks, commodities, gold).
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Regardless of what you are an investor, there are a number of recommendations that should be used,
and a number of pitfalls that should be avoided.

Another interesting fact is that under the influence of emotions and nerves, which are not uncommon in
stock investing, the attitude to risk can change briefly. In this case, experts advise to temper the fervor,
wait until the emotions subside, since they are not the best adviser for an effective investor.

From the point of view of risk appetite, it is convenient and effective to form your investment portfolio
in an automated mode. The fact is that investment advisors and portfolio managers will'still offer their
priority instruments, according to their subjective opinion. In the automatic system, the investment
portfolio will be formed objectively for a particular person and his expectations and risk'appetite:

ETF usually propose to identify the risk profile of each client - commonly on a scale that runs between

“risk aversion” and “risk seeking™

o risk-averse;

e normal risk sentiment;

o high risk sentiment;

o very high risk sentiment.

1. LITERATURE REVIEW

A central point of behavior theory and its suc-
cessor is that investors are not consistently risk-
averse (Kahneman & Tversky, 1979; Tvefsky &
Kahneman, 1981; Tversky & Kahnemany1992).

Thaler and Johnson (1990) find that people gend
to take higher risk immediately following a jprevi-
ous gain. It is supported by the further laboratory
experiments of Battalio et al. (1990). Eranken et al.
(2006) study the game'theory point in Bechara et
al. (2000).

Imas (2016) shows that many individuals with pa-
per losses accept mote riskébut that, once a loss is
realized; they take less risk. Imas also replicates
seledted findings of Shiv et al. (2005), Weber and
Zuchel (2005), and Langer and Weber (2008).

Weber et al, (2012) showed the behavior of British
investors to study their risk-taking aspects during
the 2008 financial crisis. Frino et al. (2008) stud-
ied the behavior of futures investors in Australia.
Liu et al. (2010) looks at investors in the Taiwan
Futures Exchange.

It is hardly to tell what defines a risk of a specific in-

vestor at oil market (Mikhaylov, 2018a; Mikhaylov,
2018b).
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As arule, risk appetitesstrengthens with a higher
level of education (Riley & Chow, 1992; Halek &
Eisenhauer, 2001; Hartog et al., 2002).

Females areimore worry about safety (Bajtelsmit &
Bernasek, 1996), while males are more risky than
female (Eckel & Grossman, 2008).

The experiments of Nosi¢ and Weber (2010) cov-
ered aggressive risk-taking. Merkle (2017) reports
significant empirical findings.

Keasey and Moon (1996), Ackert et al. (2006) show
that the decline in the stock market may bring bet-
ter asset allocation yield than the formation of a
portfolio based on the traditional capital asset
pricing model (CAPM).

Here, we investigate the degree to which attributes
of individual investors influence subsequent asset
allocation choices. We can use at the risk behav-
ior of investors in exchange-traded funds (ETF) in
each country. ETF prices, however, were a source
of clear financial information that could be useful.
Currencies of commodity-producing countries,
such as Australia and Canada, are correlated with
commodity prices (Hsu & Chow, 2013).

Barber and Odean (2000) proposed construction
of currency portfolios based on the forecasted

http://dx.doi.org/10.21511/imfi.16(2).2019.15
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yield in fixed prices. The risk of the stock market is
not related to emerging currency portfolios.

There is a risk sentiment of the carry trade strategy,
trade, which is associated with individual income.
This price risk in commodity markets is linked to
the currencies of developing countries (Eckel &
Grossman, 2008; Lusardi & Mitchell, 2008).

Thus, commodity prices can affect the profitability
of currency trading. We find that important risk
factors for the profitability of ETF transactions.
Many researches (Schubert et al., 1999; Croson &
Gneezy, 2009) relate risk sentiment to future cur-
rency returns, but we focus on the relationship be-
tween risk sentiment and individual risk factors.

This result is supported by Powell and Ansic (1997),
Byrnes et al. (1999) who explain the strong corre-
lation between individual risk sentiment and fac-
tors of age and income.

That is enough literature review to begin methods
overview.

2. METHOD AND DATA

To quantify the investment qualities of individ-
ual investors, depending ongthe ETF manage-
ment strategy, it is necessary to study the typol-
ogy of ETF investors."Wefuse results of the Russia
Longitudinal Monitoring Survey — Higher School
of Economics (RLMS-HSE) »in 2017 year/foot-
note (“Russia_Jsongitudinal Monitoring survey,
RLMS-HSE’4 conducted by the National Research
University Higher S¢hool of Economics and ZAO
“Demoscope’” togéther with Carolina Population
Center, University of Nofth Carolina at Chapel
Hill'and the Instituté of Sociology RAS https://
wwwhse.ru/en/rlms/downloads).

This dataset includes factors for decision making
of 1,542 individual investors such as age, field of
work, salary, salary stability, income, risk senti-
ment, savings. We use average RUB/USD rate in
2017. It is equal 58,13 RUB to convert incomes and
savings into USD.

We also use data about all 708 US Equity ETF
and 106 US Bond ETF from Thomson Reuters

http://dx.doi.org/10.21511/imfi.16(2).2019.15

Datastream for last 5 years (from 2013 till 2017).
We found average performance and risk ratios for
all US Equity and Bond ETF in order to make op-
timal asset allocation for different risk profiles.

Now in Russia the segment of the exchange trad-
ed funds is developing so quickly. The customers
of Russian banks typically have sagings. We have
a survey of Russian population in‘many regions
(18,956 people) in different age, work anditypes of
behavior.

A share of investors is not so high — 980 inves-
tors (about 8 percent). They have opportunity for
investment in the US4f equities and bonds‘buy-
ing exchange-traded fund. ETF managed auton-
omously and investors usé a buy=and-hold ap-
proach: they buy ETF and hold them over extend-
ed periods of time.

We created a data set using several criteria like in
the research by Lippi et@al(2018). We use statistic
tests standard seighted-means analysis ANOVA
including F-test.

MS

F _ Treatments __

MS

SST reatments / (1 - 1)

, @
MSErrur (nT - ‘[)

Error

where MS is mean square, / is number of treat-
ments and 7, is total number of cases to the
F-distribution with /—1, 7' —1 degrees of free-
dom. Using the F-distribution is a natural candi-
date, because the test statistic is the ratio of two
scaled sums of squares each of which follows a
scaled Chi-square distribution. The expected val-
ue of [ is 1 for no treatment effect. As values of
F increase above 1, the evidence is increasingly
inconsistent with the null hypothesis. Two appar-
ent experimental methods of increasing F' are
increasing the sample size and reducing the error
variance by tight experimental controls.

U =g -t

) @

where 7, is the sample size for sample 1, and R, is
the sum of the ranks in sample 1.

First, we only consider investors with different risk
sentiment. We have a panel data about for all in-
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vestors: age, field of work, salary, salary stability,
income, risk sentiment, savings.

And we find factors that can observe individual
risk for ETF investment portfolio.

Second, we form the list of question points for un-
derstanding of the individual risk.

Third, we link the question points with the histori-
cal ETF performance for last 5 years to understand
the historical typical risk for each asset class. This
makes it much easier for them to calculate annual
risk and potential return.

Finally, we propose algorithm of decision mak-
ing for optimal asset allocation on the base of our
panel data set, consisting of the following stages:

1) answering the list of questions for determin-
ing the his own type of investor;

2) selection of criteria for the performance of
ETF;

3) analysis of the set of ETF that meet(the re-
quirements of the investor;

4) analysis of investment yield tineseries fof the
last 5 years;

5) using the optimal allocation inm, equity and
fixed income ETEdor his own type of individ-
ual investor.

Below we consider the: methodology for determin-
ing the investor’s risk appetite, which consists in
gettingranswers from the investor to 7 questions.
It is important to explainbefore asking each ques-
tion'why it is important to answer a certain ques-
tion honestly and accurately.

As you know, the investment attractiveness of the
object is determined for different types of inves-
tors, taking into account their investment pref-
erences and attitude to risk. Each investor has its
own system of preferences, based on the purpose
of investment and personal characteristics.

A more stable income stream means an increased
ability to take risks.
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After answering these questions, investors can be
clearly classified into several groups. The criteria
for choosing the optimal type of ETF will vary de-
pending on the type of ETF (Table 1).

At the same time, the ratio of risk and return is
not prevailing in comparison with the level of li-
quidity risk. The stability of the in¥estor’s income
depends on the liquidity risk.

When summing up the points for@ll'7 questions,
we get a numerical indicator of the client’s riski-
ness and assign the client to one of 6 risk groups.

Table 1. Points for eachfanswer.and level.of risk

Source: Authors” calculation.

Question§ Risk- | Normal risk¢ High fisk\ Very high risk
;averse sentiment ;sentlment; sentiment
1 10 - 30 i 70 .90
2 79 10 o 50
BREIEE D N —
...... 400 B0 e 200
5 % 05020
6. 30\ s0 70 0
7 60 50 ‘ 20 ‘

Most people’consider investing in ETF as an alter-
native to investing in foreign currency, real estate
and bank deposits. Thus, the behavior of investors
will differ depending on the selected features.

In our opinion, for individual investors with a pas-
sive strategy it is advisable to use one of the follow-
ing strategies:

1) equity funds and mixed funds have the high-
est average return on the long-term invest-
ment horizon. However, the return on invest-
ment depends very much on the talent of the
asset manager;

2) iftheinvestment period isup to 1 year, or if the
investment horizon is uncertain with moder-
ate expectations of profitability, it is preferable
to use a strategy of preservation.

For individual investors, the management strategy
depends on market trends:

« ina growing market;

« inafalling market;
e in a neutral market.

http://dx.doi.org/10.21511/imfi.16(2).2019.15
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In a growing market, the most appropriate is the
use of speculative management strategies. At the
same time, an additional advantage will be the
availability of insurance against the actions of the
management company, that is, certain obligations
to maintain the composition of financial instru-
ments in accordance with a certain benchmark.

In a falling market, the most commonly used asset
allocation strategy of an ETF is to invest reliable
debt instruments and commodity derivatives.

In addition, many investment funds use the strat-
egy of “cash out”, that is, sell part of the assets, or
completely disband all investment portfolio. But
ETFs don’t use this strategy.

In a neutral market, speculative trading is the pre-
vailing management strategy.

Since there are always markets with different di-
rections of movement of quotations of financial
instruments, there are always opportunities for
the implementation of each of these strategies.

Historical average profitability and riskiness are
the simplest and most understandable indicators
for investors used to assess the allocative efficiency.

The expected allocative efficiency of the ETF is.in-
fluenced by three groups of factors:

o market returns and other risk factors;
« ETF exposure to these riskfactors;
« manager talent.

Various risk-adjusted portfolio management per-
formanee indicators have been devised to assess
this third factor, which plays the most important
role for potential'investors, as well as for the man-
agement,companies themselves that develop com-
pensation schemes for managers.

The results of using this methods are presented in
the next section.

3. RESULTS

The ability to monitor the market is determined by
how well the manager fees the structure of asset

http://dx.doi.org/10.21511/imfi.16(2).2019.15

allocation depending on the current market con-
ditions. An example of successful market track-
ing is when a falling market reduces the share of
shares in the portfolio and increases the share of
bonds.

Table 2 shows descriptive statistics for 979 private
investors. We briefly illustrate the share of answers
of 7 questions the main in these tablesyfor each in-
dividual investor. We have a panel data about for
all investors: age, field of work, salary, salany sta-
bility, income, risk sentiment, savings.

Investors works in any fields like engineering, mil-
itary, gas industry, heaVy industry, construction,
transport, agricultufe, control, education, science,
culture, health, trading, enérgy industry, housing
and communal servicessreal estate, social service,
jurisprudence, religion, chemical industry, wood
industry, ‘sport,iinformation technology, environ-
mentalyprotection;, telecommunications, market-
ing, public organizations.

A field of work'and an amount of savings don’t in-
fluenee on individual risk sentiment.

The age of the individuals in the sample varied be-
tween 14 and 92 years. On average, the subjects
were 44.5 years old. The annual income of the in-
dividuals varied between 20,000 and 948,000 USD.
The median investor income is 45,059 USD per
year. We don’t know about average trading port-
folio balance.

Table 2. The share of each answer of individual
investors in Russia

Source: Authors’ calculation.

 Risk- isk | Highrisk . . .very
Question icic. 'seniment sendment hiEh risk
12770 0 1522 5136 1572 .
2 55.25 31.51 13.24 0
3 418 & 0 0
LA ArsT 33T 4872  ....0
5 56.34 38.65 3.99 1.02
6 502 24 725 0
7 265 9735 0 ‘ 0

Table 3 shows descriptive statistics for 979 poten-
tial private investors. We have samples for all in-
vestors: 1 — age, 2 — salary, 3 - risk sentiment, 4 -
income, 5 — savings.
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Table 3. ANOVA data summary

Source: Authors’ calculation.

Samples
Parameter i i i i

1 : 2 3 4 : 5 Total
N 978 : 979 979 977 . 977 i 4,890
z, 200001905 32264796 | 43604 9098166 = 22745396 | 264153867
Mean . 204500.925 32956.8907 . 445393 = 9312.3501  23280.8557 54019.1957
Zp 199999992 193476959 | 2142474 | 170024521 | 106265338h 200031666
Variance 204289648 891024783 204.8888  87396736.1 = 546230564 408854515
std.dev. 4519841.23 20850038 143139 93486222 | 233715760 2029015 12
std. err. 144528.585 954.0114 04575  299.0889 747423 . 28915451
Standard Welghted means analystsu 3 e
ANOVASummary|ndependentsamp|esk 5

Source Ss df MS F P

Teatment [etweengroups] 283088020937 4 707720052344 173 00366
Error 199605884680 | 4885 | 408609794637

But we found just 2 main influence factors for all
investors: age and annual income.

We found that risk sentiment is related to age. We
use Mann-Whitney U-tests. Sample 1 consists of
age of high-risk individuals. Sample 2 consists
of age of low-risk individuals. The test indicates
that low risk sentiment individuals have lower.age
(Table 4).

Table 4. Mann-Whitney U-test for age factor

However, we found thatsisk sentiment is related to
income. We use Mann-Whitney U-tests. Sample 1
consists of annual income of high-risk individu-
als. Sample 2 consists of annual income of low-risk
individuals. The test indicates that low-risk senti-
ment individuals have lower income (Table 5).

We found average risk for investment in Equity
ETF & Fixed Income ETF (Table 6).

Source: Authors’ calculation.

Result details Higher risk sentiment Lower risk sentiment Combined
Sum of ranks 868 20935 29403
Mean of ranks """"""""" 206:54 104.15 121.5
Expected sum of ranks """"""" 49815 24,42::1.5 -
U-value 634 7607 -
Expected U value ........... 4,120.5 4,1:2:0:.5 -
Standard deV|at|on. 4

Significance level: 0.05

The U-value is 634.

The Z-score is +8.53346,

The p-value is <0.00001.
Resultfis significant at p < 0.05.

Table 5. Mann-Whitney U-test for investment returns factor

Source: Authors’ calculation.

Result details Higher risk sentiment Lower risk sentiment Combined
Sum of ranks S BB e 23076 28,920
Meanofranks © 14258 1596 . 1205 ..
Expected sum of ranks 4,940.5 23,979.5 —
U-value S T R ..~ R ER—
4,079.5 4,079.5

Expected U value

Standard deviation: 404 7961
Significance level: 0.05

The U-value is 3176.

The Z-score is =2.23075.

The p-value is 0.02574.

The result is significant at p < 0.05.
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Table 6. Asset allocation for each risk profile

Source: Authors’ calculation.

Name . Standard deviation,% :  Alpha,% : Correlation : Average return, %
US Equity ETF 13 -002 ¢ 091 ¢ 1545
US Bond ETF 440 004 075 289
Cryptocurrency (Bitcoin) ﬁ 87.76 ﬁ 0.35 ﬁ 0.15 ﬁ 277

Table 7. Asset allocation for each risk profile

SodrcerAuthors’ calculation.

Risk profile Equity ETF Fixed income ETF ©  Cryptocurrency (Bitcoin) Total
1 ‘ 10 i 90 ﬁ 0 ﬁ 100
2 B B 2 100
3 63 33 4 100
A B B S 100\
5 87 A 6 100
6 93 : 0 7 100

Using empirical results about risk sentiment, ETF  Thus, market tracking can sesult i an increase in
and cryptocurrency (Bitcoin) risk historical state- the asset alloeation beta'in a growing market or
ment, we can propose optimal asset allocation for a decrease in the asset allocation/beta in a falling
each type of risk sentiment (Table 6). market.

CONCLUSION

We found that the risk sentiment is associated with investing in ETE is that ETF profitability fluctuates
over time. The stronger these fluctuationsdn the period underreview, the higher the risk. Two groups
of factors influence the profitability of agset allocation The first group is related to general market fluc-
tuations that affect all assets.

Systematic risk is measured byybeta ratio of the asset‘allocation, which measures the sensitivity of the
return on asset allocation to the market index.

Most studies use absolute performance indicators that compare the yield of an actively managed asset
allocation of ETF and bitcoin with the yield of a passive asset allocation, that is, tied to a specific market
index, with thesameélevel of risk.

We found that Russian investors divided for 4 types of risk profiles: risk-averse, normal risk (or rational),
high risk, very high risk.

For risk-averse investors, everything is quite simple: you can choose a term deposit in the bank, calcu-
late the final yield in accordance with the terms of the deposit (capitalization, monthly interest accrual,
replenishment, etc.), take away from the resulting amount of inflation for the selected period, and all
— get the final eapital. Thus, if individual puts money in the bank for a year at an average interest rate,
most likely, in fact you will not earn anything (or even lose).

Interesting fact: in developed countries, bank deposit rates are usually equal to or below inflation. It
turns out that the bank as an investment institution performs only the function of protecting capital
from depreciation and no more.

The investment horizon in this financial instrument is from 3 months to 1 year. If you expect a return

that at least compensates for the rise in prices, you should turn to risky financial instruments. In this

http://dx.doi.org/10.21511/imfi.16(2).2019.15 /l 77
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case, the shade of your risk profile will also change. This type of investor is willing to accept a minimum
level of investment risk, expressed in the possibility of a minor loss of capital (according to various esti-
mates, up to 5 percent), in exchange for the potential to obtain a higher return than from the placement
of deposits (8-10 percent in US dollars).

Investment instruments for this type of investor include bonds, structural products with full protection
and index instruments for reliable assets.

Normal risk (or rational) investors are ready to accept a reasonable level of investment risk (up to 10
percent according to various estimates) in exchange for a potential opportunity to receive income at
the level of 10-13 percent in US dollars. At the same time, the cost of capital may fluctiate, as well as
fall below the amount of initial investment in the short term - the so-called drawdown of the portfolio.

A rational investor is a transitional stage between a conservative and an aggressive risk profile. As a rule,
a mixed investment portfolio is formed of different instruments with an average ratio. As an,example,
the portfolio will consist of the most reliable instruments, more or less stable profitable assets, as well
as more risky assets.

High risk investor are willing to accept a high level of investment risk and fluctuations in value in the
short and medium term in exchange for the potential to generate an,average annual return 13-15 per-
cent in US dollars. Moderately aggressive investors may alseshave a drawdown of the portfolio.

As in the previous type, a mixed investment portfolio is formed, but with'a bias in risky assets. If we
continue with the example above, the priority in the portfolio will shift towards more exotic markets in
the current situation (China, Germany, UK, Australia). Suitable investment products are stocks, com-
modities and derivatives.

Very high risk investor. This is perhaps the most popularized type of investor — about them movies are
shooted, books are written and agficles are published. We'are ready to accept a high level of investment
risk and fluctuations in value in'the short and medigm term in exchange for a potential opportunity
to receive income at/the leyel of 15-17 percent per year in US dollars. The cost of capital can fluctuate
and also fall well below the amount of initial investment over a period of time (up to 25 percent of the
drawdown). Suitable investment products are stocks, commodities, currencies and derivatives. The in-
vestment horizon is at least 3 years. He can independently determine and control the level of investment
risk and probablereturn, but in the case of a number of unsuccessful decisions (transactions), possibly
using the levérage and derivative financial instruments, the loss of the speculator may be more than half
the amount/of its initial iny€stment.

We also found just 2 main influence factors for all potential investors: age and annual income. We
found that risk sentiment linked with age of Russian investor: middle-age investor is not so aggressive.
The individual risk in young age often become more willing, but older individual investor become less

risk-seeking.

Our empirical results confirm (Dwyer et al., 2002) the reversal of the direction of the risk sentiment and
age factor in Russia on the back developed countries.

Future research can develop these ideas in the next directions:
1) correlation of risk sentiment and age of investor;

2) correlation of risk sentiment and incomes stability of potential investor in emerging markets.

/I 78 http://dx.doi.org/10.21511/imfi.16(2).2019.15
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APPENDIX

LIST OF QUESTIONS:

1.

A. I would sell all tools.
B. I would sell some of the tools.
C. I would keep portfolio unc

Global financial markets can be very vo
value in a month during a market cr,
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Weber, M., &
How do prio

portfolio lost 10 percent of its

3. Do you have any other financial instruments that have a significant value?

A. Yes.
B. No.

People who have experience or own any financial instruments are usually willing to take more risk on
their investments.
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4. What is your current age?

A. 18-30 years.
B. 30-50 years.
C. Over 50 years of age.

The closer you are to retirement age, the less risk you are generally willing to take, as your savings will
ultimately create your retirement income.

5. What is the total amount of your cash and liquid investments at the moment?

A. Less than 20,000 USD.
B. 20,000-50,000 USD.

C. 50,000-100,000 USD.

D. More than 100,000 USD.

We use the current value of your savings to estimate your retirement ing
estimates of post-retirement spending needs. If your project
ed spending, you have the opportunity to take greater risks.

6. What is your annual income after taxes?

A. Less than 10,000 USD.
B. 10,000-20,000 USD.
C. More 20,000 USD.

We use your current salary to determing
predicting your pension. You have the ¢
exceeds your pension spending

our savings, which plays an important role in
ater risk if your projected retirement income

7. How stable is y future e

interest, rental 1

(for example, wages, social security, pensions,

A. Stable (unlikely to decr
B. Quite stable
C. Unstable.
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