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Abstract

Inflation risks are one of the major factors faced by funded pension systems. 
Investment risks affect such key parameters of pension systems as the amount of 
pension contributions and payments. In order to limit the exposure of pension 
systems to such risks, governments have introduced instrumental and geographi-
cal restrictions on pension investments. These measures are particularly popular 
in developing countries. 

This article discusses the efficiency of pension investment regulation in Russia 
and demonstrates the inadequacy of the current regulatory measures. The authors 
show that the negative investment results of pension market players were caused 
by inefficient government regulation. They also show that pension market players 
should be given more freedom in their investments and that instrumental and geo-
graphical restrictions should be removed. It was proposed to diversify investment 
portfolios into stocks traded on the leading stock markets, which would allow to 
increase investment returns and maintain the risk at the current level. Thus, it 
would be reasonable to invest 76% of funds into foreign assets, which will increase 
pension benefits and the replacement rate by 2.54 times. If we keep the geographi-
cal barriers but lift the restrictions on equity investments, the growth will be by 
1.34 times.
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INTRODUCTION

Investment risks have an enormous impact on funded pension sys-
tems, since pension funds heavily depend on pension investment 
returns. Investment risks have almost the same inf luence on fund-
ed systems as demographic risks (Nguyen & Stützle, 2012). Risks in 
the pension system depend on how aggressive are the assumptions 
on expected returns of different classes of assets. The assumptions 
on expected returns affect funding levels. Conservative assump-
tions on expected returns mitigate the risks. Investment risks affect 
such key parameters of pension systems as the amount of pension 
contributions and payments, a fact which has been proven through 
actuarial computations (Xu, Kannan, & Zhang, 2007). The situa-
tion with Enron can serve as a good illustration of the role invest-
ment risks play in the sustainability of pension systems. Pension 
funds, which were the key investors of this corporation, suffered 
serious damage when it went bankrupt, which severely affected 
pension payments (Blackburn, 2012). 
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In order to limit the exposure of pension funds to risks, many states have introduced different re-
strictions, which can either be instrumental (limiting investments in various assets) or geographi-
cal (limiting the investments in the assets of certain countries or inside a particular country). Such 
restrictive policies have been applied in developing countries (Markovič Hribernik, 2012; Kumara, 
2013; Boender, 1998; Stalebrink, 2016). Geographical restrictions are particularly popular in emerg-
ing markets. For example, in Brazil, these restrictions have been used to minimize risks (Yamahaki 
& Frynas, 2016) and, in Taiwan, to cope with recession. It should be noted that geographical re-
strictions are also used in developed countries, such as the Republic of South Africa (van Heerden, 
2013). Many countries with developing markets introduce pension investment restrictions inside 
the country in order to stimulate investment and maximize macroeconomic parameters and em-
ployment. The governments of many developing countries also put a lot of effort into stimulating 
foreign investments (V. FitzGerald, 2004).

A good alternative to regulation of pension investment might be the liberalization of instrumental 
restrictions, which would minimize volatility risks (Roig Hernando, 2016). Equally, the liberal-
ization of geographical restrictions can reduce inf lation and currency exchange risks (Campbell, 
Viceira, & White, 2003).

Among developing countries, the case of the Russian pension fund is particularly interesting for a 
number of reasons. First of all, Russia is the largest country in the world in terms of surface area, 
and it has a developed financial infrastructure. Russian institutional investors include pension 
funds, banks, investment funds, and insurance companies. The Russian pension fund by assets is 
the largest in Eastern Europe1. On the other hand, like other developed countries, Russia faces seri-
ous demographic problems, such as low fertility rates and ageing population. Furthermore, Russia 
is characterized by high mortality rates. In order to cope with these demographic risks, Russia re-
formed its compulsory state pension system and introduced a funded component in 2004. While 
mandatory pension funds were being formed, most players on the Russian market demonstrated 
negative rates of return (inf lation exceeded their gains), which made the Russian government abol-
ish compulsory contributions to the funded part of the pension.

Our hypothesis is that the negative investment results of pension market players resulted from in-
efficient government regulation: in many countries, internal administrative barriers hinder inter-
national investment. The authors also propose to liberalize geographical and instrumental restric-
tions and to increase returns on pension investments by building an investment portfolio of stocks 
traded on the leading global stock markets. Brière and Signori (2013) solved a similar problem: they 
optimized a portfolio for Brazilian pension funds out of domestic assets and foreign currencies and 
thus achieved positive investment returns. Findings of Goetzmann and Ukhov (2006) suggest that 
diversification played an important role in the decision of British investors to allocate a significant 
fraction of their portfolio to overseas securities. Later, studying the history of the Chinese stock 
market, they showed that lower barriers to international investment can enhance the efficiency of 
risk management (see Goetzmann, Ukhov, Zhu, 2007). The authors are going to construct a portfo-
lio of stock market indices in order to significantly increase returns on investment and at the same 
time, maintain the current level of risk. 

This paper is comprised of the following parts: Introduction; 1) Data and methodology; 2) Nature and 
role of investment risks in the funded pension system. The results of comparative analysis of pension 
markets in Russia and OECD countries; 3) Measures to improve pension investment efficiency; and 
Conclusion.

1 Pensions at a Glance 2013: OECD and G20 indicators. OECD Publishing. 2013. 368 p. [Pensions at a Glance 2013: OECD and G20 
indicators. OECD Publishing. 2013. 368 p.
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1. DATA AND METHODOLOGY

1.1. Data

Our analysis of investments of mandatory pension 
funds by players on the Russian market covers the 
period between 2004 and 2015. The data were taken 
from the official website of the Russian Ministry of 
Finance, which published a review of the pension 
investment results2. The average pension investment 
returns were calculated as the arithmetic mean. 

To analyze the real investment returns, inflation 
was subtracted from the value of nominal invest-
ment returns. The inflation data were provided by 
the website of the Russian Federal State Statistics 
Office for the period between 2004 and 20153. For 
our comparative analysis, we also used the data 
available for all OECD countries between 2002 
and 2011, except for Canada and South Korea, for 
which the data only covered between 2002 and 
20104. To analyze these data, we applied the same 
procedure, that is, subtracted inflation from the 
nominal investment returns. The data on inflation 
in OECD countries for the period between 2002 
and 2015 are provided by the World Bank website5. 
Russian pension funds demonstrated negative in-
vestment inflation-adjusted returns from 2004 to 
2015, –4.57% a year, which corresponds to the re-
sults obtained by Tumanyants and Gulyaeva (2016).

In other countries, the real rate of return on the 
investment was positive and varied between 1.38% 
in Australia to 8.15% in Norway, which agrees 
with the conclusions drawn in the OECD review6.

To liberalize geographical and instrumental re-
strictions and to increase investment returns, we 
have chosen the largest investment sites in the 
world. 

When choosing the indices, we started from the 
potential impact of pension funds on the dynam-
ics of stock market indices. This phenomenon was 

2 Data from the official website of the Russian Ministry of Finance: Access: www.minfin.ru. Last accessed: 12/23/2015. 

3 Russian Federal State Statistics Office. Access: www.gks.ru. Last accessed: 12/23/2015.
4 OECD Global Pension Statistics. Access: http://dx.doi.org/10.1787/888932371234. Last accessed: 05/5/2015.

5 Official website of the World Bank. Access: www.worldbank.org. Last accessed: 09/18/2015.

6 OECD (2013), Tax treatment of pensions and pensioners, in Pensions at a Glance 2013: OECD and G20 Indicators, OECD Publishing. 
Access: http://dx.doi.org/10.1787/pension_glance-2013-14-en. Last accessed: 01/24/2014.

7 Website of financial and investment information. Access: www.cbonds.ru. Last accessed: 04/10/2015.

analyzed and proven by Menshikov (2013), who 
studied the impact of pension investments on the 
volatility of the equity market. This effect is con-
siderably reduced if pension funds invest in large 
capitalized stock markets. Therefore, we have cho-
sen the largest stock markets: DJIA (the Dow Jones 
Industrial Average) (USA); S&P 500, or the Standard 
& Poor’s 500, a market-value-weighted index (USA); 
NASDAQ Composite, the index of the NASDAQ 
stock market (USA); FTSE 100 (Financial Times 
Stock Exchange Index), the index of the London Stock 
Exchange (UK); DAX (Deutscher Aktienindex), the 
index of the Frankfurt Stock Exchange (Germany); 
CAC 40 (Cotation Assistее en Continu), the index 
of the Euronext Paris Stock Exchange (France); 
Nikkei 225 (Nikkei 225 Stock Average), the index of 
the Tokyo Stock Exchange (Japan); SSE Composite, 
the Shanghai Stock Exchange Composite Index 
(China); Ibovespa, the Sao Paulo Stock Exchange 
Index (Brazil); BSE Sensex, or the S&P Bombay 
Stock Exchange Sensitive Index (India); KOSPI 
(Korea Composite Stock Price Index), the index 
of the Korea Stock Exchange (South Korea); Hang 
Seng, the index of the Hong Kong stock market 
(China); RTS Index, the index of the Russian Trading 
System; and MICEX Index, the index of the Moscow 
Interbank Currency Exchange. Three of the afore-
mentioned indices are American (the DJIA, S&P 
500, and NASDAQ Composite) and two Chinese 
(Hang Seng and SSE Composite). In our portfolio, 
we will be taking into consideration all these indi-
ces, since they recognize different assets and do not 
overlap. It should be noted that the RTS and MICEX 
indices have a similar structure; the difference be-
tween them is that the RTS is dollar-denominated 
while the MICEX is rouble-denominated. Therefore, 
when approaching our optimization task, we choose 
to only analyse the MICEX index. The data on the 
dynamics of the world stock indices were provided 
by the investment portal cbonds7. The aggregated 
statistical data on the dynamics of the indices are 
presented in Appendix 6 (available at https://gsem.
urfu.ru/fileadmin/user_upload/site_15921/docs2/
Appendix_6.pdf). 
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Since we needed to take into account the currency 
exchange risks involved in pension investments in 
assets denominated in foreign currencies, we took 
the currency exchange rates from 2004 to 2015, as 
published on the Russian Central Bank’s website8.

1.2. Methodology

According to Russian Federal Law No. 173, peng-
sion benefits from the funded pension component 
are formed by employers’ contributions from em-
ployees’ salaries ,Z  indexed annually by value ,Q  
taking into account returns A  from investments 
during the period between the year ,T  when pen-
sion funds started to be accumulated, and the year 
of retirement .W  Pension benefits are paid during 
the post-retirement period :d

( ) ( )1

1
1 1

.
12

W T
i W T i

i

Z q

PV
d

α
−

− − −

=

⋅ + ⋅ +
=

⋅

∑
 
 (1)

The second important factor of pension system 
development is the replacement rate (RR), recom-
mended by the International Labor Organization 
to characterize the living standards of retired citi-
zens. The replacement rate shows the correlation 
between the pension payments (PV) and the wag-
es (Z) of an insured person9.

In the table given in Appendix 7 (available at 
https://gsem.urfu.ru/fileadmin/user_upload/
site_15921/docs2/Appendix_7.pdf), we provided 
an overview of all the limitations that the Russian 
legislation imposes on the system of mandatory 
pension insurance, including its sources, invest-
ment of pension funds, and financing the possible 
deficit in the Russian pension fund. 

To analyze the returns and risks involved in pen-
sion  in Russia and OECD countries, we calculat-
ed the annual average returns for a specific coun-
try and then determined the average returns for 
this country in the given period between 2004 
and 2011. In the analysis of the chosen stock in-
dices, we calculated investment returns of each 

8 Official website of the Central Bank. Access: http://www.cbr.ru. Last accessed: 05/23/2015.

9 Official website of the International Labour Organization. Access: www.ilo.org. Last accessed: 05/25/2015.

10 OECD (2013), Tax treatment of pensions and pensioners, in Pensions at a Glance 2013: OECD and G20 Indicators, OECD Publishing. 
Access mode: http://dx.doi.org/10.1787/pension_glance-2013-14-en. Last accessed: 01/24/2014.

month  and volatility for the period between 2004 
and 2015. In order to liberalize instrumental and 
geographical restrictions and to increase invest-
ment returns, we propose building a portfolio 
consisting of global stock market indices on the 
basis of Markowitz’s theory.

The value 
pδ  denotes the risk level which would 

be acceptable for the investor. Apart from consid-
ering the mean-square deviation of specific assets, 
it is necessary to take into account the correlation 
between the returns on the assets, .ijr  The con-
struction of a portfolio according to Markowitz’s 
theory means that the portfolio should be formed 
out of a set of financial instruments with maxi-
mum returns within the constraints described 
above. When modelling a portfolio by using the 
Markowitz’s model for the investment of the fund-
ed component of pension systems, the first con-
straint is the positive weight of all instruments in-
cluded in the portfolio (Markowitz, 1959). The sec-
ond constraint is the accepted level of risk. As we 
will show later, according to our calculations, the 
investment risk was 3.8%. Therefore, the results of 
our calculations correspond to those of the OECD 
Review (2013)10. This means the equation system 
looks as follows:

1

1

1
2 2

1 1 1
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(2)

where ,  i jx x  is the weight of the instrument ,i  in-
strument ,j  volatility of the instrument ,I  vola-
tility of the instrument ,j  and 

ijr  the correlation 
between the instruments, which is the risk level 
acceptable for the investor.

To consider the possible correlation between the 
investment instruments used for portfolio con-
struction according to model (2), we need to calcu-
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late the pair correlation between them. Volatility, 
which was taken into account when modelling the 
investment portfolio, was measured by using the 
indicator of the mean-square deviation. It is im-
portant to mention that the analysis of short-term 
portfolio indicators can be significantly affected 
by the so-called ‘noise effect’, which is the influ-
ence of rumors, moods, and recommendations; in 
short, ‘noises’ which are not supported by objec-
tive information. The existence of this effect was 
discovered and proven by Black (1986) and then 
described in detail by DeLong, Schleifer, Summers, 
and Waldmann (1989) in their ‘noise theory’ of 
stock market trading. To minimize errors caused 
by the ‘noise effect’, our analysis of volatility and 
returns used monthly data as the starting data.

We followed Markowitz’s portfolio theory to mod-
el an investment portfolio for the funded compo-
nent of a pension system out of the world’s leading 
stock indices.

Our research focused on the three following 
periods:

• The first period, extended, includes the 
period before the 2008 financial recession, 
the recession period, and the post-recession 
period, based on the data from 12/25/2003 
to 01/01/2011.

• The second period, post-recession, is based 
on the data from 01/01/2011 to 04/25/2013.

• The third period, modern, is based on the 
data from 04/25/2013 to 04/25/2015. 

In the first given period, the number of examined 
values exceeds 70 observations, which makes the 
sample statistically valid. In the second period, 
the number of observations is 27, and 40 in the 
third. Therefore, for more statistical validity we 
additionally compared and analysed the daily 
data, which provided us with over 400 observa-
tions in each of the given periods. Comparing 
the results we obtained on the basis of the daily 
and monthly data, we were able to draw conclu-
sions which would be statistically valid and free 
from error caused by the ‘noise effect’.

11 Official website of Statistical Office of the Russian Federation. Access: www.gks.ru. Last accessed: 12/23/2015.

2. NATURE AND ROLE OF 

INVESTMENT RISKS IN THE 

FUNDED PENSION SYSTEM.  

RESULTS OF 

COMPARATIVE ANALYSIS 

OF THE PENSION 

MARKETS IN RUSSIA AND 

OECD COUNTRIES

The negative effect of negative investment return 
becomes more obvious if we compare it with the in-
flation level. Since the funded pension component 
was introduced in 2004, the average investment 
return was 1.649 by 2015 (2004 = 1), with inflation 
on the consumer market being 2.406 (2004 = 1)11. 
Thus, the real inflation-adjusted reduction in the 
value of pension savings was 75.66%. According to 
the Russian Ministry of Finance, in the period be-
tween 2004 and 2015, only four management com-
panies out of 68 managed to demonstrate invest-
ment returns exceeding inflation. Obviously, the 
majority of management companies have the real 
(inflation-adjusted) negative investment return. 

Is the real negative investment return character-
istic only of the Russian pension system? Not ex-
actly. For example, in his analysis of European and 
Spanish pension plans, Marti comes to the conclu-
sion that the investment returns of Spanish pen-
sion funds in the period between 2006 and 2010 
did not exceed inflation, which means that the real 
returns were zero. Our analysis of pension funds 
of OECD countries, has found that in 2008 and 
2009 companies in the majority of OECD coun-
tries showed negative investment returns. 

To find out the reasons for negative investment re-
turns, we compared the pension investments in 
Russia and OECD countries according to parame-
ters such as risks and level of returns. To analyse in-
vestment risks, we use an indicator of the standard 
deviation of investment returns, which is charac-
terized by the degree of its scatter and variability. 
The investment activities of Russian pension funds 
differ from those of OECD countries in terms of 
maximum risks. In the given OECD countries, the 
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mean standard deviation of the real investment re-
turns is 3.8%, while in Russia it is 17.9%. Among the 
OECD countries, the maximum value of the mean 
standard deviation is characteristic of the funds in 
New Zealand and Norway, 15.6% and 14.5% respec-
tively, while the minimum value belongs to Belgium 
(0.2%) and the USA (0.7%). This situation was il-
lustrated by Appendix 1 (available at https://gsem.
urfu.ru/fileadmin/user_upload/site_15921/docs2/
Appendix_1.pdf) 

The first confirmation of this hypothesis was pro-
vided by the comparative analysis of the investment 
results of Russian pension funds and the data of the 
main Russian stock indices (RTS Index and MICEX 
Index) (see Appendix 7, available at https://gsem.
urfu.ru/fileadmin/user_upload/site_15921/docs2/
Appendix_7.pdf). These include the corporate bond 
index, municipal bond index, and the government 
bond index. This analysis is graphically represented 
in Appendix 2 (available at https://gsem.urfu.ru/fil-
eadmin/user_upload/site_15921/docs2/Appendix_2.
pdf) and demonstrates a high correlation between 
the MICEX bond index and the returns from invest-
ments of the funds from the funded pension com-
ponent. With the index of cumulative inflation in 
Russia being 2.15 in the period from 2004 to 2011, the 
MICEX composite bond index made up 1.64, while 
the RTS Index made up 2.35. It should be remem-

bered here that the index of pension investment in 
Russia is 1.534. Federal Law No. 111 and Government 
Decree No. 379 place severe restrictions on invest-
ments in equities and at the same time are less de-
manding in matters concerning bonds. Therefore, 
the correlation between the MICEX bond index and 
the returns from pension investment becomes legally 
justified. 

The second piece of evidence supporting our hypoth-
esis was provided by comparing the investment re-
sults of pension funds in OECD countries, Russia, 
and the world’s leading stock indices.  The results of 
the calculations of index volatility and return of the 
index are shown in Figure 1. 

As our analysis has shown (see Figure 1), the Russian 
stock indices are characterized by high returns and 
high risks. If we turn to our conclusions (see Figure 1) 
about the negative returns of the funded component 
of the Russian pension system, this can serve as one 
more proof of our hypothesis that investment risks 
in Russian pension funds are legally reduced, but, 
unfortunately, to the disadvantage of investment 
returns. 

According to the results of our analysis, there are 
significant discrepancies between the countries in 
terms of their investment returns and risks. The 

Figure 1. Return and volatility of the main world indices in the period between 2004 and 2011 

Note: The data were provided by cbonds website and the MICEX website. The black line in the graph denotes the trend line. 
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Russian funded pension system is characterized by 
minimal risks together with negative investment re-
turns. All this led us to the hypothesis that it is to 
manage pension investments in Russia by applying 
portfolio theory and constructing an investment 
portfolio including both Russian and foreign assets 
without any geographical or country restrictions. 
This is to maximize investment returns and at the 
same time limit the risks. It is also essential to take 
into account the foreign exchange and inflation risks 
which might occur when investing Russian pension 
funds on foreign stock markets. 

3. MEASURES TO IMPROVE 

PENSION INVESTMENT 

EFFICIENCY

There is a large body of research literature on issues 
of investment risk management in pension systems. 
For example, Bikker and Vlaar (2007) analyzed the 
reduction in investment, interest rate, and inflation 
risks in pension and insurance spheres, and sug-
gested creating reserve funds in pension institutions 
to minimize the impact of risks on the financial re-
sults of pension funds and insurance companies. 
The problems of building up an investment strat-
egy in conditions of external environment risks are 
discussed in the work of Yang and Huang (2007). 
Merton suggests using financial performance guar-
antees to minimize investment risks.

In our opinion, elimination of geographical and in-
strumental restrictions сould become an efficient 
tool of investment management to deal with consid-
erable differences between stock indices on invest-
ment returns and risks (Swensen, 2009). We believe 
that portfolios can be constructed with the data of 
the world stock indices serving as investment instru-
ments. Stock indices are the main indicators char-
acterizing the situation in the relevant stock market. 
Even though the stock index on a particular date is 
not so important, its dynamics reflect the changes 
taking place in this or that stock market. Thus, it is 
possible to estimate the returns and volatility (risk) 
of securities in the relevant market by analysing 
the dynamics of stock indices. Therefore, by includ-
ing the stock indices of the USA, Germany, France, 
Brazil, and other countries in the portfolio, we can 
estimate the risks and investment returns on specific 

stock markets and compare them with the results of 
Russian management companies. As such, it will be 
possible to diversify investment portfolios of pension 
savings according to a geographical principle and to 
mitigate the risks. If indices with different levels of 
risk and returns were to be included in the invest-
ment portfolio, this would allow us to achieve the 
two key indicators which are crucial for pension sys-
tems: minimization of the investment risk and an in-
crease in the investment return. 

To find the optimal portfolio for pension investment 
in accordance with Markowitz’s portfolio theory, 
we used the program Investment Portfolio Version 
5.0 developed by Elton and Gruber. For the starting 
data of the model, the daily return of the analyzed 
indices (mj) was determined by two methods. In ac-
cordance with the first method, we calculated the 
investment return without taking into consideration 
foreign exchange and inflation risks. In accordance 
with the second method, we took into consideration 
the impact of exchange and inflation risks on invest-
ment returns. Converting pension savings into the 
investment currency and back led to exchange risks. 
Inflation risks reduce the real returns due to infla-
tion in Russia. Thus, investment returns adjusted to 
inflation and exchange risks (Mj) are found using the 
following formula: 

( )1

1 1

1 ,j j j q j

j j

j j

P K P K
M

P K
µ− −

− −

⋅ − ⋅
= ⋅ −

⋅
 

 (3)

where 
jK  is the exchange rate of the investment 

currency against the rouble as of the close of the 
business day; 1jK −  is the exchange rate of the in-
vestment currency against the rouble as of the pre-
vious day; 

j qP −  is the daily inflation in the Russian 
Federation, weight; 

jP  is the index value as of the 
close of the business day; 1jP −  is the index value as 
of the previous day.

The results of the evaluation by applying formula (3) 
were used as starting data in the program Investment 
Portfolio for modelling the portfolio. The daily index 
return and the mean-square deviation of the daily 
return, used in the program Investment Portfolio 
Version 5.0, were calculated according to formula 
(3) respectively (the results are shown in Appendix 
3 (available at https://gsem.urfu.ru/fileadmin/us-
er_upload/site_15921/docs2/Appendix_3.pdf)). An 
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investment portfolio modelled on the basis of the 
analyzed stock indices would contribute to increas-
ing the real returns from the investments of Russian 
pension funds. 

Using the data on the average daily returns of stock 
indices, we have found the correlations between the 
daily returns of the world’s stock market indices. The 
results of the calculations are shown in Appendix 4 
(available at https://gsem.urfu.ru/fileadmin/user_up-
load/site_15921/docs2/Appendix_4.pdf). Based on 
the data given in Appendix 3 and Appendix 4, we 
modelled an investment portfolio with the help of 
the program Investment Portfolio Version 5.0 in ac-
cordance with Markowitz’s theory by applying for-
mula (2) and assuming that the risks were kept at 
the average level for the OECD, at the rate of 3.8% 
(see Appendix 2, available at https://gsem.urfu.ru/fil-
eadmin/user_upload/site_15921/docs2/Appendix_2.
pdf). For the three time periods (from 12/25/2003 
to 01/01/2011; from 01/01/2011 to 04/25/2013; and 
from 04/25/2013 to 04/25/2015), we modelled three 
alternative portfolios. Of the three portfolios based 

on the extended, post-recession, and modern peri-
ods, the first portfolio demonstrates the most loyal 
results to Russian stock markets: Russian indices 
had heightened risks but were in the group of leaders 
by returns. The structure of the modelled portfolios 
based on the data of the extended period from 2003 
to 2011 is shown in Figure 3 and 4 and Appendix 8 
(available at https://gsem.urfu.ru/fileadmin/user_up-
load/site_15921/docs2/Appendix_8.pdf). To model 
the portfolio shown in Figure 3 and Appendix 8, we 
used the return of the index, net of exchange or infla-
tion risks, based on monthly data, which allowed us 
to minimize any errors caused by ‘noise’. The portfo-
lio in Figure 4 and Appendix 8 was modelled on the 
basis of monthly data but was adjusted to exchange 
and inflation risks. The construction of these port-
folios was based on the condition that there was no 
riskless lending/borrowing allowed. 

The investment portfolio shown in Figure 3 has 
an expected return of 10.9% and a portfolio risk 
of 3.8% As Figure 3 demonstrates, the key instru-
ments in the portfolio of pension investment are 

Figure 2. The structure of the index portfolio modelled according to Markowitz’s theory and based on 
the data on the return of indices, net of exchange and inflation risks, with a risk (volatility) of 3.8% 
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the American indices S&P (their weight in the 
portfolio is 37.9%), NASDAQ (8.64%), the Korean 
Kospi (20 %), the Russian MICEX (23%), and the 
British FTSE 100 (3.3%). 

As is seen from Figure 3, the weight of the Russian 
market (MICEX) is 25.6%, which implies the 
outflow of investments and is a negative factor. 
Nevertheless, as has been shown above, the system 
of the existing pension institutions in Russia, with 
their average return -4.57% from investments by 
private management companies from 2004 to 2011, 
does not allow it to provide real returns above 
the level of inflation. This erodes the real value of 
pension savings and does not allow companies to 
minimize the growing demographic risks of dis-
tribution pension systems (see Nepp, 2013). 

Interestingly, the portfolio adjusted to exchange 
and inflation risks (see Figure 4) has almost 
the same expected return as the portfolio from 
Figure 3: 10.7% vs 10.9%. The portfolio risk was 
set at the same level, 3.8%. 

The structure of the portfolio in Figure 4 is much 
the same as that of the portfolio from Figure 3. In 
our opinion, this occurs because of the factor that 
affected our analysis of index return net of risks 
and adjusted to risks (see Appendix 3, available 

at https://gsem.urfu.ru/fileadmin/user_upload/
site_15921/docs2/Appendix_3.pdf): the rouble de-
valuation led to exchange and inflation risks that 
almost fully or partially compensate for each other.

If the legal restrictions on pension investments 
inside Russia persist, then the investment port-
folio will be constructed only out of the assets 
that are available on the Russian stock market 
(see Appendix 7, available at https://gsem.ur-
fu.ru/fileadmin/user_upload/site_15921/docs2/
Appendix_7.pdf). The MICEX Index is calculated 
in roubles. Constructing a portfolio out of those 
instruments traded on the MICEX, management 
companies could achieve investment returns and 
portfolio risk equal to similar indicators of the 
MICEX Index. Investment return would be 8.8% 
(in roubles), while the risk level (mean-square de-
viation) would reach 0.11 (see Appendix 4). Taking 
inflation into consideration, the real return would 
be negative and would make up –1.8% in roubles. If 
the restrictions placed on investment instruments 
are lifted and if we compare the return of the port-
folio constructed out of Russian instruments, then 
we see that the comparison is not in their favor: 
there are lower returns with higher risks.

Compared with the actual results of pension in-
vestments in Russia (see Figure 1 and Appendix 2, 

Figure 3. The structure of the index portfolio modelled according to Markowitz’s theory  
and based on the data on the return of indices, adjusted to exchange and inflation risks,  

with a risk of (volatility) 3.8% 
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available at https://gsem.urfu.ru/fileadmin/user_
upload/site_15921/docs2/Appendix_2.pdf), the 
results demonstrated by the portfolios in Figures  
3 and 4 show that there is a possibility for growth 
in investment returns.

The significance of the possible increase in returns 
of pension investments cannot be overestimated. 
To estimate the impact of investment returns on 
investment returns α

i
, let us plug them into for-

mula (1) one by one and then divide them by each 
other.
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where W is the retirement age; T is the average 
age of entry into working life; α

2
 is the average in-

vestment return according to the modelled port-
folio, the return of which equals 10.9% a year;  α

1
 

is the average investment return for the given 
period from 2003 to 2011, which equals –4.57% 
a year (see Appendix 1, available at https://gsem.
urfu.ru/fileadmin/user_upload/site_15921/docs2/
Appendix_1.pdf). 

Let us apply formula (4) for a man aged 30 who 
would retire at 60 and thus would have a savings 
period of 30 years12. Plugging 30;W T− =  the in-
vestment return according to the modelled port-
folio in Figure 3 2 10.7%α = ; and the investment 
return from pension investments by Russian man-
agement companies 1 4.57%α = −  in formula (4), 
we get the following:

 2

1

2.54.PV

PV
=

Making similar transformations with the replace-
ment rate, we see that the correlation of the re-
placement rate will still be the same (2.54) pro-
vided that the investment return is 10.7% and 
the replacement rate at the investment return is 

–4.57%. If the geographical restrictions are not 
lifted and the investment portfolio continues to be 
constructed out of Russian instruments with the 

12 Federal Law No. 167 of 12/19/2016 ‘On Mandatory Pension Insurance in Russia’.

real return –1.8% (see above) and the investment 
return from pension investments by Russian man-
agement companies –4.57%, we get the following:

 

2

1

1.34.PV

PV
=

The Russian pension system could gain higher ex-
pected returns for the given level of risks by lib-
eralizing the principles of its state regulation. If 
geographical barriers are eliminated and the cur-
rent risk level is maintained, it will lead to a rise in 
investment returns and, consequently, a rise in the 
main indicators of pension systems, such as pen-
sion payments and the replacement rate.

If instrument restrictions are lifted but the geo-
graphical ones are not, then pension investment 
will bring a 1.34 times increase in pension pay-
ments and the replacement rate. The results of 
the calculations show that the elimination of 
geographical and instrumental barriers and the 
inclusion in the investment portfolio of instru-
ments from the world’s leading stock markets will 
lead to a significant growth in the main indicators 
of the pension system, such as pension payments 
and the replacement rate. This could solve the 
problems of distribution pension systems, which 
are subject to demographic risks (see Nepp, 2013). 

We can draw the conclusion that most of the 
investments must be allocated in foreign assets, 
which might conflict with the government’s po-
litical aims. The state is interested in making 
pension funds invest in domestic assets to stimu-
late the macroeconomy. Thus, there is a conflict 
between the state’s current financial interests 
and the interests of the pension system, with 
problems being solved at the expense of future 
retirees. 

Addressing the optimization tasks, we confined 
ourselves only to international equity indices. 
Even with the restrictions set by the law, the range 
of instruments could be wider. Apart from equi-
ty indices, it would be productive to consider the 
indices of state, corporate, and municipal bonds, 
which could become objects for further research. 
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CONCLUSION

1. The existing conservative investment portfolios in Russia constructed under the influence of lever-
ages minimize risks but to the detriment of investment returns, which were below the inflation level 
in some of the given OECD countries. 

2. The pension system could gain higher expected returns for the given level of risk by liberalizing the 
principles of its state regulation. 

3. The construction of an investment portfolio according to Markowitz’s theory and the elimination of 
geographical and instrumental restrictions might bring a significant growth in investment returns 
and prevent risks from exceeding today’s average level in OECD countries. 

4. If geographical barriers are eliminated and the current risk level is maintained, this will lead to a 
rise in investment returns and, consequently, a rise in the main indicators of pension systems, such 
as pension payments and the replacement rate. 

5. Improvement of the indicators of funded pension systems will help solve the problems of distribu-
tion pension systems, which are affected by demographic risks. 

6. The elimination of geographical restrictions on pension investments will lead to a partial outflux 
of investments from Russia because some of the pension funds will be transferred to foreign assets.
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