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Abstract
This article analyzes the impact of the increase of an investment horizon on the comparative advantages of the basic asset classes and on the principles of constructing
the investment strategy. It demonstrates that the traditional approach of portfolio management theory, which states that investments in stocks are preferable over bonds in terms
of their long-run risk–return trade-offs, is by no means always consistent with empirical
evidence. This article proves the opposite, i.e., that for long-term investors, investments
LQFRUSRUDWHERQGVDUHPRUHSUR¿WDEOHLQWHUPVRIWKHULVN±UHWXUQUDWLRWKDQLQYHVWPHQWV
in stocks, arguing in favor of strategies pursued by pension funds and other institutional
LQYHVWRUVIRFXVHGSULPDULO\RQLQYHVWPHQWVLQ¿[HGLQFRPHLQVWUXPHQWVLQFOXGLQJLQIUDstructural bonds.
Emphasis is placed on the need for regular adjustments to long-term investors’
portfolios. As portfolios get older, those investors see a reduction in the returns’ dispersion, while differences in risk between various portfolios increase. This means
WKDW WR PDLQWDLQ D ¿[HG ULVN±UHWXUQ UDWLR IRU D SRUWIROLR DV WKHKRUL]RQ LQFUHDVHV DQ
LQYHVWRU QHHGVWRLQFUHDVHWKHVKDUHRIORZHUULVN¿QDQFLDODVVHWVGXULQJDVVHWDOORFDtion process. This thesis becomes especially relevant in the context of retirement savings management.
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1. Introduction: The traditional theory of the advantages of long-term
investments
The Russian Government’s decision to preserve mandatory retirement savings1 DQG WKHGH¿FLW RI SULYDWH LQYHVWPHQW LQ ORQJWHUP LQIUDVWUXFWXUDO SURMHFWV
KLJKOLJKWVWKHSUREOHPRIWKHHI¿FLHQF\RIYDULRXVFODVVHVRILQYHVWPHQWDVVHWV
in the portfolios of institutional investors in terms of the risk–return trade-off.
Abramov et al. (2014) and Radygin (2015, pp. 275–342) emphasized the need
for the rational integration of long-term money investments in the formation of
the rules of supervision and regulation of institutional investors. At the same
time, the degree of rigidity of constraints on the composition and structure of
DVVHWVRISHQVLRQIXQGVDVZHOODVWKHFRQ¿JXUDWLRQRIWKHV\VWHPRISUXGHQWLDO
supervision should be more responsive to the level of return and risk of different
JURXSVRI¿QDQFLDODVVHWV $EUDPRYHWDO 
The impact of the increase of the investment horizon on changes in the risk–
UHWXUQ SUR¿OHV RI YDULRXV ¿QDQFLDO LQVWUXPHQWV DQG SRUWIROLRV KDV DOVR EHFRPH
a topical issue. The existing research substantiates various assumptions regarding
SRVVLEOHZD\VWRLPSURYHDSRUWIROLR¶VULVN±UHWXUQSUR¿OHE\GLYHUVLI\LQJLQYHVWPHQWV LQ YDULRXV ¿QDQFLDO LQVWUXPHQWV DQG LQFUHDVLQJ WKHLQYHVWPHQW KRUL]RQ
The classical papers by G. Markowitz (1952, 1995) and W. Sharp (1970) prove
WKHSRVVLELOLW\ IRU FRQVLGHUDEO\ LPSURYLQJ WKHULVN±UHWXUQ SUR¿OH RI D SRUWIROLR
WKURXJKGLYHUVL¿FDWLRQDQGSURSRVHDQDOJRULWKPIRUVHOHFWLQJWKHEHVWSRUWIROLR
for various investors. One of the assumptions —closely associated with the idea
RI WKH&$30 PRGHO SRUWIROLR GLYHUVL¿FDWLRQ²LV WKDW LQYHVWRUV PDNH LQYHVWPHQWVIRUWKHVDPHLQYHVWPHQWKRUL]RQVDQGYLHZWKHEHKDYLRUVRIYDULRXV¿QDQcial assets similarly. According to these theories, adding securities with different
UHWXUQFRUUHODWLRQVWRDSRUWIROLRPD\SURGXFHDGLYHUVL¿FDWLRQHIIHFWLHLWPD\
mitigate the portfolio risks without prejudice to returns, improve returns without
increasing the risks, or produce a combination of both effects.
$ JUHDW GHDO RI UHVHDUFK LV GHGLFDWHG WR WKH³UHWXUQ GHFRPSRVLWLRQ WKHRU\´
ZKLFK VWXGLHV WKHUROH RI YDULRXV IDFWRUV LQ WKHULVN±UHWXUQ SUR¿OHV RI LQVWLWXWLRQDOLQYHVWRUSRUWIROLRV,QSDUWLFXODU%ULQVRQHWDO  GHPRQVWUDWHG
that 90% of the volatility in the total returns of a pension fund is determined by
the asset allocation. Similar results are presented in studies by Sharpe (1992) and
Ibbotson and Kaplan (2000).
These papers introduced a rule in portfolio management practice that states
that foremost attention should be paid to asset allocation rather than active management. Using the example of retirement savings portfolios for private Russian
pension funds (PPF) and mutual funds, Abramov and Chernova (2015) showed
that only one-fourth of the PPF’s returns and one-third of open-ended and interval mutual funds’ returns are determined by active management strategies, with
the rest depending on asset allocation.
One of the most thoroughly researched problems is that of the so-called prePLXP RQ VWRFN KROGLQJ ZKLFK ZDV ¿UVW DFWLYHO\ GLVFXVVHG LQ DFDGHPLF OLWHUD1 At the session of the Russian Federation Government on April 23, 2015, Prime Minister D. Medvedev made
DQRI¿FLDOVWDWHPHQWWKDW³WKHGHFLVLRQKDVEHHQPDGHWKHVDYLQJFRPSRQHQWVWD\V´6HHVKRUWKDQGQRWHVRI
UHSRUWVIURPWKLVVHVVLRQDWKWWSJRYHUQPHQWUXPHHWLQJV
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WXUHGXULQJWKHVDOPRVWFRQFXUUHQWO\ZLWKWKHHI¿FLHQWPDUNHWK\SRWKHVLV
+DYLQJ DQDO\]HG ORQJWHUP VHULHV RI UHWXUQV IRU YDULRXV ¿QDQFLDO LQVWUXPHQWV
most researchers came to the consensus that stock holding, as a rule, provides
a positive premium for investors, as opposed to returns on safe bonds.2
+RZHYHU WKHVKRUWFRPLQJ IRU PRVW RI WKHDERYH SDSHUV LV WKHLU LQVXI¿FLHQW
IRFXV RQ WKHULVNV RI LQYHVWLQJ LQ GLIIHUHQW ¿QDQFLDO LQVWUXPHQWV$ FRQVLVWHQW
comparison between stocks and bonds based on risk and return factors over difIHUHQWKRUL]RQVZDVDWWHPSWHGE\-6LHJHO  LQKLV³Stocks for the long run:
7KHGH¿QLWLYHJXLGHWR¿QDQFLDOPDUNHWUHWXUQVDQGORQJWHUPLQYHVWPHQWVWUDWHgies.” The research was based on statistics on annual returns for U.S. stocks,
WUHDVXU\ERQGVDQGELOOVGXULQJWKHSHULRGWR
:HZLOOXQGHUVFRUHWKHIROORZLQJLPSRUWDQWDVSHFWVRI6LHJHO¶V  ZRUN
Increasing investment periods reduce the variation between average returns on
¿QDQFLDOLQVWUXPHQWVZKLOHWKHGLIIHUHQFHEHWZHHQPD[LPXPDQGPLQLPXPUHWXUQVGHFUHDVHVIDVWHUIRUVWRFNVWKDQIRU¿[HGLQFRPHVHFXULWLHVDVWKHOHQJWKRI
KROGLQJLQFUHDVHV )LJ +LVFDOFXODWLRQVXVHGVWRFNVWUHDVXU\ELOOVDQGERQGV
on the U.S. stock market. Returns on stocks take into account dividends accrued.
The graph shows that for 20-year investment horizons, the minimum return on
a stock portfolio becomes positive at 1.0%, while the minimum return on bonds
and treasury bills remains negative at –3.1% and –3.0%, respectively.
7KHULVNVLQKHUHQWLQ¿QDQFLDOLQVWUXPHQWVGHFUHDVHDVWKHKRUL]RQLQFUHDVHV
According to Siegel, the standard deviation of average annual returns is negatively correlated to the holding period, provided that returns on assets are consistent
with the random walk hypothesis. An analysis of actual series of stock, bond and
WUHDVXU\ELOOUHWXUQVLQWKH8QLWHG6WDWHVIURPWRVKRZVWKDWVWDUWLQJ
from 20-year holding periods, the standard deviation (risk) for stocks becomes
lower than for bonds and even treasury bills.

Fig. 1.0D[LPXPDQGPLQLPXPUHWXUQVIRUGLIIHUHQWKROGLQJSHULRGV±'HFHPEHU
Source:6LHJHO S 

2 7KLVYLHZSRLQWKDVEHHQIRUPXODWHGE\)LVKHUDQG/RULH  0HKUDDQG3UHVFRW  3RWHUEDDQG
6XPPHUV  6LHJHO  5REHUWVRQDQG:ULJKW  ,EERWVRQDQG&KHQ  ,OPDQHQ
(2003), DeLong and Magin (2009), etc.
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7KXVKDYLQJFRPSDUHGULVN±UHWXUQSUR¿OHVIRUSRUWIROLRVZLWKGLIIHUHQWKRUL]RQV
6LHJHO FDPH WR WKHFRQFOXVLRQ WKDW ³WKHVDIHVW ORQJWHUP LQYHVWPHQW IRU WKHSUH
VHUYDWLRQ RI SXUFKDVLQJ SRZHU KDV FOHDUO\ EHHQ D GLYHUVL¿HG SRUWIROLR RI HTXLW\´
6LHJHOS 
Siegel’s methods of analyzing the risks and returns of stocks and bonds in
the U.S. and several other developed markets have also been examined for
5XVVLDQ VWRFN PDUNHW VHFXULWLHV %DVHG RQ GDWD IRU VWRFN DQG ERQG UHWXUQV LQ
WKH86PDUNHWIRUWKHSHULRGWR%HU]RQDQG7HSORYD  GHPRQstrated that increasing the holding periods of securities from one to 30 years leads
WR LQVLJQL¿FDQW FKDQJHV LQ DYHUDJH DQQXDO UHWXUQV RQ VWRFNV DQG ERQGV ZKLOH
the standard deviation of stock returns decreases faster than bond returns over
ORQJHULQYHVWPHQWSHULRGV+DYLQJFRPSDUHGPRQWKO\UHWXUQVRIWKH0,&(;LQGH[ZLWKWKH5X[&ERQGV FXUUHQWO\,);ERQGV LQGH[RIVDIHFRUSRUDWHERQGV
for the period from January 1, 2002, to October 1, 2009, they found that a longer investment period reduces the spreads of minimum and maximum monthO\UHWXUQVRQWKHVH¿QDQFLDOLQVWUXPHQWVDQGWKDWVWRFNVSUHDGVGHFUHDVHIDVWHU
WKDQ ERQG VSUHDGV +RZHYHU WKHVKRUW SHULRG UHYLHZHG GLG QRW DOORZ WKHWLPH
interval — which makes stocks preferable to bonds in terms of their risk–return
UDWLRV²WREHLGHQWL¿HG %HU]RQDQG7HSORYDS 
:LWKRXWFRQWHVWLQJWKHFRUUHFWQHVVRI WKHVH ¿QGLQJV ZH QRWH KRZHYHU WKDW
they contain some assumptions that reduce their practical utility for institutional
investors in building their portfolios. Moreover, they may lead to an incorrect understanding of the methods for building optimized portfolios. To substantiate his
¿QGLQJV6LHJHOXVHGWKHIROORZLQJPHWKRGWRFDOFXODWHDYHUDJHULVNVDQGUHWXUQV
for stock and bond portfolios over different horizons. Over a period spanning
\HDUVIURPWRDJJUHJDWHSRUWIROLRVZHUHEXLOWZLWKGLIIHUHQWLQvestment horizons, from 1 to 100 years.3 An average annual return was calculated
for each aggregate stock and bond portfolio with the same horizon. Then, risk
was determined as the standard deviation of the series of average returns. In other
ZRUGVWKHIRFXVKHUHZDVQRWRQWKHULVN±UHWXUQSUR¿OHRIHDFKSDUWLFXODUSRUWIRlio with a certain horizon but on the indicators calculated based on an aggregate
of portfolios with the same investment period that could have been built if the investment period of the investor had been 205 years. This fact makes Siegel’s
¿QGLQJVVRPHZKDWFRQYHQWLRQDODVWKLVDSSURDFKFDQKDUGO\EHDSSOLHGE\DFWXDO
investors in practice. Real investors are more concerned with the problem of risks
and returns for one or, at most, several portfolios than, for example, with the average indicators of 200 5-year portfolios built over 205 years.
At the same time, those who actually manage long-term portfolios for pension and mutual funds will be surprised to learn that their real portfolios behave differently: as the horizon increases, the average annual return does actually decrease, whereas the standard deviation of the portfolio is, on the contrary,
most likely to increase. For example, according to the 2014 annual report of
GPFG (Norway), which is one of the world’s largest government pension funds,
WKHDYHUDJHDQQXDOUHWXUQVRQLWVSRUWIROLRIRUDQG\HDUVZDV
and 6.14%, respectively, while the standard deviations for the same periods were
DQG$VWKHKRUL]RQJUHZWKHUHDOSRUWIROLRRIWKHSHQVLRQ
3

)RUWKHSHULRGIURPWR\HDU\HDUDQG\HDUSRUWIROLRVFRXOGEHEXLOW
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fund showed a noticeable increase in the standard deviation, but by no means its
UHGXFWLRQ &RQWUDU\ WR WKHDVVXPSWLRQV DERXW WKHEHQH¿WV RI ORQJWHUP LQYHVWment in stocks compared with bonds, one can note that in many countries, investments in bonds are the greatest in the structure of assets of pension funds. This
fully applies to the portfolios of pension savings in pension funds and managePHQWFRPSDQLHVLQ5XVVLD $EUDPRYSS± :HZLOOVKRZEHORZ
WKDWLWLVQRWMXVWWKHVSHFL¿FEHKDYLRURIDQLQGLYLGXDOSHQVLRQIXQGSRUWIROLREXW
DSUREOHPWKDWLVPRUHV\VWHPLFLQQDWXUHWKXVUDLVLQJTXHVWLRQVDERXW6LHJHO¶V
DQGRWKHUODWHUUHVHDUFKHUV¶¿QGLQJVEDVHGRQWKHLUFDOFXODWLRQV
'LYHUVL¿FDWLRQRSSRUWXQLWLHVRYHUDPHGLXPWHUPLQYHVWPHQWKRUL]RQ
XSWR\HDUV
This paper explores the impact of increased investment horizons on the effectiveness of asset management, based primarily on an analysis of the risks of longterm asset allocation strategies. The classical theory argues that risk is mitigated as
WKHLQYHVWPHQW SHULRG LQFUHDVHV +RZHYHU XQFHUWDLQW\ DERXW IXWXUH UHWXUQV DQG
FRQVHTXHQWO\WKHXOWLPDWHUHWXUQRQWKHVDPHSRUWIROLR ZLOORQO\JURZ7KHORQJHU
the investment period, the higher the probability of various extreme and rare events,
VXFKDVDJOREDOFULVLVRUDFUDVKLQDSDUWLFXODU¿QDQFLDOPDUNHW6XFKHYHQWVPD\
lead, for example, to short-term negative returns on assets within a portfolio and
to losses. This, in turn, may result in increased volatility of returns and ultimately
reduced returns. The basic assumption examined in the analysis is that risks and
returns behave differently rather than converge, as Siegel shows in his works.
In the empirical analysis, an example of the IXOOHVW JOREDO GLYHUVL¿FDWLRQ RI
a portfolio was reviewed. To this end, we selected stocks for U.S. ETFs using different investment strategies as well as several stock market indices in a number
of countries. This approach produced relevant and sustainable results, taking into
account data from one of the most diverse samples of assets possible, along with
the opportunities provided by various investment strategies pursued by ETFs and
¿QDQFLDOPDUNHWVLQGHYHORSHGFRXQWULHVDQGLQ5XVVLD:HVHOHFWHGWKHIROORZLQJ
19 instruments, for which we gathered historical series of their daily returns over
\HDUV ± EDVHGRQ%ORRPEHUJGDWD4
1. SPDR S&P 500 ETF;
2. iShares Latin America 40 ETF;
  L6KDUHV±<HDU7UHDVXU\%RQG(7)
  9DQJXDUG6PDOO&DS(7)
5. iShares North American Natural Resources ETF;
  63'56 36PDOO&DS9DOXH(7)
  L6KDUHVL%R[[,QYHVWPHQW*UDGH&RUSRUDWH%RQG(7)
  L6KDUHV±<HDU7UHDVXU\%RQG(7)
  L6KDUHV5XVVHOO9DOXH(7)
10. iShares S&P 500 Growth ETF;
11. iShares MSCI EAFE ETF;
12. SPDR Gold Trust;
13. iShares Transportation Average ETF;
4

7KH%ORRPEHUJ3URIHVVLRQDOVHUYLFH WKH7HUPLQDO 2I¿FLDOZHEVLWHKWWSZZZEORRPEHUJFRP
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  L6KDUHV1DVGDT%LRWHFKQRORJ\(7)
15. CAC Index (France);
16. FTSE-100 Index (UK);
17. NKY Index (Japan);
 '$;,QGH[ *HUPDQ\ 
19. RTSI Index (Russia), currency.5
The analysis covered three different investment periods: 1, 5 and 10 years. This
enabled us to review changes in the intertemporal characteristics of potential portfolios over short, medium and long periods of time. Table 1 contains the values of
the sample mean value of annual returns for all sampled assets and for each time
interval. We can see that the average returns on individual instruments demonstrate
the predicted theoretical reduction for only a few of the instruments. These include
WKHIROORZLQJ(7)V6+<86(TXLW\ DQLQYHVWPHQWJUDGH86ERQGIXQG /4'
86 (TXLW\ DQG ,() 86 (TXLW\ PHGLXP DQG ORQJWHUP 86 JRYHUQPHQW ERQG
IXQGV ,9:86(TXLW\DQG,:186(TXLW\ JURZWKDQGYDOXHVWRFNIXQGV ,<7
86(TXLW\DQG,%%86(TXLW\ WUDQVSRUWDWLRQDQGELRWHFKQRORJ\IXQGV 
Thus, only approximately half of the sampled instruments showed a noticeable
reduction in returns over increasing investment periods. The other indices and
funds showed either no such trend or, in some cases, even showed an increase in
WKHPHDQYDOXH)RUH[DPSOHWKH5XVVLDQDQG)UHQFKLQGLFHV 576,DQGɋȺɋ
respectively) demonstrated sharply negative returns in 2013 and 2014, which corUHVSRQGVWRDQDQQXDOSHULRGLQWKLVDQDO\VLV+RZHYHUWKH\VKRZHGTXLWHKLJKO\
positive returns when the period was expanded to 2004–2014. Thus, we cannot
Table 1
Sample returns on instruments for various horizons (% annually).
Instrument

63<86(TXLW\
,/)86(TXLW\
CAC Index
6+<86(TXLW\
9%86(TXLW\
576,,QGH[
,*(86(TXLW\
6/<986(TXLW\
/4'86(TXLW\
,()86(TXLW\
,:186(TXLW\
,9:86(TXLW\
()$86(TXLW\
*/'86(TXLW\
FT-100 Index
NKY Index
'$;,QGH[
,<786(TXLW\
,%%86(TXLW\

+RUL]RQ
1 year

5 years

10 years

11.26
–9.95
–3.62
0.51
5.33
–31.62
–1.13

4.65
3.7
0.64
13.35
–6.2
–4.72
–4.42
2.65
1.36
22.77
34.45

12.99
–2.44
3.39
0.23
15.92
–2.53
6.13
15.12

3.07
12.74
13.92
4.01
4.54
5.10
9.54
10.49
17.55
27.94

7.04
15.43
3.30
0.40
10.35
10.53
11.33

1.05

7.93
7.93
4.90
12.11
4.71
5.96


16.25

Source: DXWKRUV¶FDOFXODWLRQVEDVHGRQ%ORRPEHUJGDWD

5 The calculations use the values of respective indices for the French, German, Japanese, UK and Russian
stock markets, due to the limited historical data of the respective ETFs.
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Table 2
Sample standard deviations of instruments over various horizons (% annually).
Instrument

63<86(TXLW\
,/)86(TXLW\
CAC Index
6+<86(TXLW\
9%86(TXLW\
576,,QGH[
,*(86(TXLW\
6/<986(TXLW\
/4'86(TXLW\
,()86(TXLW\
,:186(TXLW\
,9:86(TXLW\
()$86(TXLW\
*/'86(TXLW\
FT-100 Index
NKY Index
'$;,QGH[
,<786(TXLW\
,%%86(TXLW\

+RUL]RQ
1 year

5 years

10 years

10.76

14.61

13.53
26.95
14.15
13.66
4.40
5.02

11.71
12.03
13.64
10.25
19.54
15.06
15.39
25.11

16.04
24.40
21.67
0.94
20.96


21.41
5.73
6.74
21.72

21.11
17.94

21.57

21.12
21.91

20.40
35.61
23.09
1.63

34.71
30.23


7.05
26.62

24.77
20.31
19.33
24.60
22.21
25.72
22.43

Source:DXWKRUV¶FDOFXODWLRQVEDVHGRQ%ORRPEHUJGDWD

DVVHUWDQ\UHGXFWLRQLQWKHLUUHWXUQV7KLVUHVXOWPD\EHGXHWRWKHPDUNHWÀXFWXDWLRQVWKDWWRRNSODFHGXULQJWKHVDPSOHSHULRGV ±FULVLVDQGWKHLQcreased volatility of the Russian market during 2013 and 2014).
Table 2 contains the calculated standard deviation of average annual returns
over the given periods for all instruments, based on daily data. All instruments
show increases in the standard deviation as the horizon grows. A logical explanation is that a longer horizon corresponds to a much larger sample of daily returns
DQGYDOXHVIRUDQG\HDUVUHVSHFWLYHO\ ,QWXUQWKLVOHDGV
WRZLGHUUDQJHVLQVRPHFDVHVDQGWRPRUHIUHTXHQWH[WUHPHYDOXHVZLWKLQDUDQJH
in others. As a result, dispersion and standard deviation increase. For example,
ZLWKWKH5XVVLDQLQGH[WKH\HDUO\VWDQGDUGGHYLDWLRQZDVRYHU\HDUV
and 34.71% over 10 years. This sharp increase can be explained by the fact that,
XQOLNHWKH¿UVWVDPSOHWKHVHFRQGLQFOXGHVWKH±FULVLVZLWKDEQRUPDOO\
high market volatility.
Thus, the data from individual indices show that a longer investment horizon
OHDGVWRZLGHUSRWHQWLDOÀXFWXDWLRQVLQUHWXUQVDQGPD\UHVXOWLQDQLQFUHDVHGDYH
rage annual risk. Over a longer period, returns on various instruments may have
values that are extreme within the current historic range or may even break their
historic records. This may lead to abnormally low returns for a portfolio with
D¿[HGDVVHWDOORFDWLRQWKURXJKRXWWKHLQYHVWPHQWSHULRG
For a more thorough analysis of the hypothesis that as the investment horizon
grows, differences in the risk rates of different asset allocation strategies increase,
we DQDO\]HGWKHFKDQJHVLQRSSRUWXQLWLHVIRUJOREDOGLYHUVL¿FDWLRQRYHUORQJHU
LQYHVWPHQW KRUL]RQV This yielded a clearer understanding of the comparable
advantages of long-term allocations of various asset classes belonging to difIHUHQW¿QDQFLDOPDUNHWV
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$Q HPSLULFDO DQDO\VLV RI JOREDO GLYHUVL¿FDWLRQ EHWZHHQ YDULRXV LQYHVWPHQW
strategies (based on ETF data) and markets was carried out based on a sample of
the 19 instruments listed in Table 1.
%DVHGRQGDLO\GDWDZHHVWLPDWHGUHWXUQVDQGULVNUDWHVIRUDQG\HDU
investment horizons. The average annual return on a portfolio with asset allocation (wi1, wi2, ..., wi19) was determined as the average daily return ri on that
portfolio over the entire investment period T, multiplied by 252 (the standard
number of trading days in a year). The average annual risk rate of a portfolio with
asset allocation (wi1, wi2, ..., wi19) was calculated as the standard deviation of daily
returns on that portfolio over the entire investment period T, multiplied by ¥
(a standard transformation for a constant value as a part of a standard deviation).
'H¿QLQJSRUWIROLRFKDUDFWHULVWLFVLQWKLVZD\HQDEOHGXVWRWDNHLQWRDFFRXQWWKHLU
ÀXFWXDWLRQV RYHU WKHHQWLUH LQYHVWPHQW KRUL]RQ DQG WR UHÀHFW WKHLU YRODWLOLW\ DV
DVWDQGDUGGHYLDWLRQLQWKHDQDO\VLV7KLVLVHVSHFLDOO\VLJQL¿FDQWZKHQFRPSDUing various long-term investment strategies and researching opportunities for diYHUVL¿FDWLRQDQGIRULPSURYLQJWKHHI¿FLHQF\RIORQJWHUPLQYHVWPHQWV
Of the 19 indices above, we obtained a set of portfolios by modeling over
14,000 possible combinations. This set of various asset allocations included
the following types of portfolios: average weighted portfolio with the same
weight of each asset and portfolios fully (100%) consisting of each individual
asset. The remaining combinations describe most fully varied strategies for longterm asset allocation.
:HHPSKDVL]HVRPHVSHFL¿FSRUWIROLRVFRQVLVWLQJRIWKHVWRFNV XQLWV RIDVLQJOHLQGH[7KH\LQFOXGHWKHIROORZLQJ6+<86(TXLW\DVDSUR[\IRUWKHULVNIUHH
UHWXUQUDWHRIVKRUWWHUPJRYHUQPHQWVHFXULWLHV63<86(TXLW\DVDQLQGLFDWRURI
returns on the stocks of the 500 largest U.S. issuers listed on the S&P 500 index;
/4' 86 (TXLW\ DV D EHQFKPDUN RI UHWXUQV RQ 86 LQYHVWPHQWJUDGH ERQGV
WKHSRUWIROLR FRQYHQWLRQDOO\ QDPHG ³)XOO 'LYHUVL¿FDWLRQ´ FRQVLVWLQJ RI VWRFNV
(units) of all 19 index portfolios with the same weighting; and the RTS index
portfolio.
Fig. 2 displays the frontier for each portfolio set with investment horizons of
  DQG  \HDUV 7KH\HDU SRUWIROLRV GHPRQVWUDWHG D VLJQL¿FDQW GLVSHUVLRQ
EHWZHHQPLQLPXPDQGPD[LPXPUHWXUQVDQGULVNYDOXHV$QHI¿FLHQWSRUWIROLR
set consists of a set of portfolios with annual returns between 0.0% and 34.3%.
3RUWIROLRVXVHGDVEHQFKPDUNV²6+< VKRUWWHUPJRYHUQPHQWVHFXULWLHV 
/4'  FRUSRUDWH LQYHVWPHQWJUDGH VHFXULWLHV  DQG 63<  VWRFNV RI
the 500 largest U.S. companies) — occupy roughly the same line.
7KHVHWRI\HDULQYHVWPHQWSHULRGSRUWIROLRVPDLQWDLQHGDVLJQL¿FDQWGLVSHUsion between minimum and maximum returns and risk values; however, the disSHUVLRQEHWZHHQUHWXUQVEHFDPHVLJQL¿FDQWO\QDUURZHUWKDQIRU\HDUSRUWIROLRV
$QHI¿FLHQWSRUWIROLRVHWFRQVLVWVRIDVHWRIIXQGFRPELQDWLRQVZLWKDQQXDOUHWXUQVEHWZHHQDQG3RUWIROLRVXVHGDVEHQFKPDUNV²6+</4'DQG
SPY — are also approximately on the same line here.
As the investment horizon extends to 10 years, the difference between minimum and maximum risk values increases, while the difference between the maxiPXPDQGPLQLPXPDYHUDJHDQQXDOUHWXUQVRIWKHSRUWIROLRVHWGHFUHDVHV$QHI¿cient portfolio set consists of a set of portfolios with annual returns between 0.4%
and 15.9%. None of the possible portfolios with 10-year investment horizons has
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Fig. 2.)URQWLHUVRISRUWIROLRVHWVIURPHTXLW\LQYHVWPHQWIXQGV (7)V 
and indices with 1-, 5-, and 10-year investment periods.
Note: the numbers next to the asset names indicate the periods of investment in the portfolios fully (100%)
consisting of those assets (1 year, 5 years and 10 years).
Source:DXWKRUV¶FDOFXODWLRQVEDVHGRQ%ORRPEHUJGDWD

a negative average annual return, which per se demonstrates the advantage of
GLYHUVLI\LQJ SRUWIROLRV RYHU WLPH 3RUWIROLRV XVHG DV EHQFKPDUNV²6+< /4'
and SPY — are also approximately on the same line here. As the investment hoUL]RQLQFUHDVHVWKHLPSDFWRIGLYHUVL¿FDWLRQRQUHGXFLQJWKHFRUUHODWLRQEHWZHHQ
DSRUWIROLR¶VUHWXUQVDQGULVNVIDOOVVLJQL¿FDQWO\Thus, for the risk–return ratio
RIDSRUWIROLRWKHDOORFDWLRQRIYDULRXVLQYHVWPHQWDVVHWFODVVHVEHFRPHVPRUH
UHOHYDQWWKDQWKHVHFXULW\VHOHFWLRQZLWKLQWKRVHDVVHWFODVVHV, which determines
to a great extent the portfolio risk and, to a lesser extent, its return.
The overlapping frontiers of portfolio sets and 1-, 5- and 10-year investment
horizons clearly demonstrates that a longer investment horizon narrows the dispersion between portfolio returns while increasing the range of the standard deviation.
Table 3 summarizes the data, obtained in an empirical analysis of portfolios,
on maximum and minimum risk and return values for portfolios with 1-, 5and 10-year investment horizons. Returns on one-year portfolios vary between
–31.6% and +34.3%; the standard deviation varies between 0.5% and 26.9%. As
for 5-year portfolios, with the range of average annual returns on portfolios narURZLQJWR±WRWKHUDQJHRIVWDQGDUGGHYLDWLRQVRISRUWIROLRVKDUGO\
changed, being 0.9% to 26.9%. As the investment horizon extends to 10 years,
Table 3
Summary data on returns and risks for portfolios with different investment horizons (% annually).
+RUL]RQ
1 year
5 years
10 years

Standard deviation (risk)

Return

Min

Max

Min

Max

0.5
0.9
1.6

26.9
26.9
35.5

–31.6
–2.5
0.4

–34.3

15.9

Source: DXWKRUV¶FDOFXODWLRQVEDVHGRQ%ORRPEHUJGDWD
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the range of risk values increased to 1.6% to 35.5%, while the difference between
the minimum and maximum average annual return of the portfolio set narrowed
to 0.4% to 15.9% per year.
7KXVWKHUHVHDUFKZKLFKFRYHUHGTXLWHDODUJHDQGUHSUHVHQWDWLYHVDPSOHRI
different investment strategies up to a 10-year horizon, has shown that portfolio
sets contract along the return axis and expand along the risk rate axis. This sugJHVWVWKDWLQORQJWHUPLQYHVWPHQWVWKHPRVWLPSRUWDQWREMHFWLYHPD\EH¿QGLQJ
WKHWDUJHWULVN±UHWXUQUDWLRRIDSRUWIROLRDQG¿UVWRIDOOWKHDOORFDWLRQRIGLIIHUHQW
classes of investment assets. To examine the sustainability of this hypothesis and
to identify the comparative advantages of various asset classes, we will analyze
longer investment horizons (up to 30 years) and change the sample of assets.
7KHLPSDFWRIORQJHULQYHVWPHQWKRUL]RQVRQWKHFRPSDUDWLYH
DGYDQWDJHVRI¿QDQFLDOLQVWUXPHQWV
)LJVKRZVWKHUHVXOWVRISDUDPHWHUFDOFXODWLRQVIRU5XVVLDQ¿QDQFLDOPDUNHW
instruments. The comparison is between two asset classes and their respective
LQGLFHV D VWRFN LQGH[ 0,&(;  DQG D FRUSRUDWH ERQG LQGH[ ,);ERQGV :H
calculated the rate of return (average annual return) and the risk rate (standard
deviation) for each duration of investment period from 1 to 13 years based on
daily data from 2002 to 2014. The traditional theory argues for lower stock risks
in the long run and a convergence of that asset class with bonds at a higher return.
+RZHYHUDVVKRZQLQ)LJVWRFNULVNVGRQRWGHFUHDVHHYHQRYHUORQJLQYHVWment horizons (up to 10 years and longer), whereas bond risks remain stable
and do not depend on the investment period. For investment horizons of over
10 years, stock returns actually exceeded bond returns in the Russian market.
+RZHYHU D FRPSDULVRQ EHWZHHQ WKHVH LQYHVWPHQWV LQ WHUPV RI ULVN LH DYHUage annual standard deviation of daily returns (hereinafter the risk rate), suggests
a conclusion that bonds are preferable to stocks even over long-term horizons.

Fig. 3.5HWXUQVDQGULVNVEDVHGRQGDLO\UHWXUQGDWDIRUSRUWIROLRVIURPWKH0,&(;LQGH[ VWRFNV 
DQG,);ERQGV FRUSRUDWHERQGV RYHUORQJHULQYHVWPHQWKRUL]RQV DQQXDOO\ 
Source:DXWKRUV¶FDOFXODWLRQVEDVHGRQ%ORRPEHUJGDWD
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To verify the above hypothesis that there is a potential comparative advantage
of bonds over stocks over a long-term horizon, similar research was carried out
based on longer series of U.S. indices. We used the S&P 500 as the stock index.
$V D SUR[\ IRU ERQGV ZH XVHG WKH%RI$ 0HUULOO /\QFK 86 &RUSRUDWH ,QGH[
(C0A0), which tracks the trends in investment-grade corporate bonds issued in
the domestic U.S. market. Securities within it should:
• be of investment grade (based on average Moody’s, S&P and Fitch rating);
 KDYHDWOHDVWPRQWKVRIRYHUDOOPDWXULW\
• have at least 1 year of remaining maturity as of the index re-balancing date;
 KDYHD¿[HGFRXSRQSD\PHQWVFKHGXOH
 KDYHDWOHDVWPLOOLRQRIIUHHÀRDW
The index did not include most hybrid corporate bonds. As of 2015, the index
included approximately 6500 various bonds from all sectors of the economy, maWXULQJLQWR\HDUV7KHLQGH[ZDVIRXQGHGLQ'HFHPEHUDQGKDVTXLWH
DORQJKLVWRU\RIGDLO\UHWXUQVWKDWZHUHREWDLQHGIURPWKH%ORRPEHUJGDWDEDVH
All of the above facts allow us to consider the index as representative of this asset
class and to include it in the analysis.
Using data from the two indices, we analyzed the trends for the main indicators of stock and bond portfolios against changing investment horizons from 1 to
\HDUVEDVHGRQGDLO\GDWDIURPWKHEHJLQQLQJRIWRWKHHQGRI
Fig. 4 shows the movements of parameters for their respective U.S. corporate
bond and stock portfolios. For corporate bonds with an increasing investment
horizon, we observed relative stability in returns as well as risks. At the same
WLPHWKHULVNUDWHJURZVVOLJKWO\DW¿UVWIRUVKRUWWHUPKRUL]RQV XSWR\HDUV 
7KHUHWXUQUDWHDOVRÀXFWXDWHVDURXQGDVOLJKWO\SRVLWLYHWUHQGRQO\GHPRQVWUDWLQJLQVLJQL¿FDQWJURZWKRYHUORQJSHULRGV2QWKHZKROHZHFDQVHHWKDWUHWXUQV
exceed the risk rate over long-term investment periods.
The results are the opposite for stocks. The return rate decreases after a 6-year
LQYHVWPHQW SHULRG DQG WKHQ ÀXFWXDWHV DURXQG D ± DYHUDJH DQQXDO UHWXUQ

Fig. 4. Parameters of portfolios consisting of a corporate bond index and a U.S. stock index (% annually).
Source: DXWKRUV¶FDOFXODWLRQVEDVHGRQ%ORRPEHUJGDWD
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At the same time, the risk rate grows considerably and, after a 7-year period, evens
out at a considerably high level compared with the return rate. This means that stocks
do not become less risky assets over longer investment horizons. The analysis has
demonstrated that this portfolio has a rather low risk–return ratio, i.e., below 1.
A comparative analysis of the risk and return trends for stock and bond portIROLRVFRQ¿UPHGWKHDERYH¿QGLQJV:HFDQVHHWKDWWKHDYHUDJHDQQXDOUHWXUQV
on portfolios differed considerably over short-term periods of 1- to 6-year investPHQW KRUL]RQV$W WKHVDPH WLPH TXLWH ORJLFDOO\ VWRFN UHWXUQV H[FHHG ERQG UHWXUQV+RZHYHUUHWXUQVRQWKHSRUWIROLRVXQGHUUHYLHZEHFDPHPXFKFORVHURYHU
longer periods. Moreover, there are periods where bond returns have exceeded
stock returns (14, 15 and 16 years). This suggests that the difference between stock
DQGFRUSRUDWHERQGUHWXUQVGLVDSSHDUVRYHUVXI¿FLHQWO\ORQJLQYHVWPHQWKRUL]RQV
Of greatest interest is a comparative analysis of portfolios in terms of the risk
rate, which was calculated as a yearly standard deviation based on historical daily
data for the respective period. We can see that the risk rate for the stock index
SRUWIROLRJUHZDW¿UVWIRULQYHVWPHQWKRUL]RQVRIWR\HDUVDQGWKHQIROORZLQJDVOLJKWGHFUHDVHUHPDLQHGDOPRVWÀDW7KLVUXQVFRQWUDU\WR6LHJHO¶VUHVXOWV
6LHJHO   DFFRUGLQJ WR ZKLFK WKHULVN UDWH RI VWRFNV GHFUHDVHV WR WKDW RI
bonds in the long run. The risk rate of a corporate bond portfolio remained alPRVW WKHVDPH IRU DQ\ RI WKHLQYHVWPHQW KRUL]RQV DQG ZDV FRQVLGHUDEO\ ORZHU
WKDQWKHVWRFNULVNUDWHIRUDQ\RIWKHLQYHVWPHQWKRUL]RQV
$VVKRZQDERYHWKHULVNVDQGUHWXUQVRIGLIIHUHQW¿QDQFLDOLQVWUXPHQWV VWRFNV
and bonds) behave differently over time. Returns on different asset classes become closer, while differences in the risk rate grow rapidly. This suggests that
RYHUDORQJHUKRUL]RQVWRFNVGRQRWQHFHVVDULO\EHFRPHPRUHSUR¿WDEOHIRUDQ
investor in terms of the risk–return trade-off. It has been shown that situations are
possible where over long investment horizons (from 15 years onward, as well as
10 years for the Russian market), corporate bonds provide a comparative advantage over stocks in terms of returns and risk rates. This means that this asset class
FDQEHYLHZHGDVWKHPRVWSURPLVLQJDQGSUHIHUDEOHIRUORQJWHUPLQYHVWRUVZLWK
ORQJLQYHVWPHQWKRUL]RQVMoreover, we can recommend increasing the share of
bonds in portfolios over longer investment horizons.
'LYHUVL¿FDWLRQRSSRUWXQLWLHVRYHUORQJWHUPLQYHVWPHQWKRUL]RQV
Long investment horizons were analyzed based on a different sample of
¿QDQFLDOLQVWUXPHQWV,QFUHDVLQJWKHKRUL]RQWR\HDUVUHTXLUHGGDLO\GDWDRI
FRPSDUDEOHGHSWK2QO\DIHZVWRFNLQGLFHVDWWKH¿QDQFLDOPDUNHWVRIGHYHORSHG
DQGGHYHORSLQJFRXQWULHVSRVVHVVHGWKLVTXDOLW\
To carry out an intertemporal analysis, we used a sample of 10 assets that
represented global indices with the longest series of data (Table 4). The sample
HQDEOHGXVWRFROOHFWGDLO\GDWDRQWKHLUUHWXUQVIRU\HDUVIURPWR
%\LQFUHDVLQJWKHOHQJWKRIWKHVHULHVZHZHUHDEOHWRHYDOXDWHVDPSOHFRUUHODtions and other joint allocation parameters for those assets over periods of 1 to
30 years.
In a similar manner, based on daily data, we calculated the respective series of
risk–return pairs for portfolios held by an investor with constant weighting during
t years (t = 1, ..., 30).
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Table 4
Index list.
Name

Country

%ORRPEHUJWLFNHU

Nikkei 225
+RQJ.RQJ+DQJ6HQJ,QGH[
Taiwan Stock Exchange Weighted Index
Korea Stock Exchange KOSPI Index
Australian Stock Exchange All Ordinaries Index
Jakarta Stock Exchange Composite Index
S&P 500 Index
FTSE 100 Index
'HXWVFKH%RHUVH$**HUPDQ6WRFN,QGH['$;
$(;,QGH[

Japan
+RQJ.RQJ
Taiwan
Korea
Australia
Indonesia
United States
United Kingdom
Germany
Netherlands

NKY Index
+6,,QGH[
TWSE Index
KOSPI Index
AS30 Index
JCI Index
63;,QGH[
8.;,QGH[
'$;,QGH[
$(;,QGH[

For the widest review possible, we compiled various weighted sets for over
10,000 portfolios (10,672 portfolios). This enabled us to more completely evaluate
possible asset combinations in investor portfolios and to evaluate the effectiveness
RI PRVW SRVVLEOH DVVHW DOORFDWLRQV 7KHVHWV LQFOXGHG WKH³)XOO 'LYHUVL¿FDWLRQ´
portfolio, where each of the 10 assets has the same weighting. Additionally,
the analysis included portfolios fully (100%) consisting of each particular asset
to be able to evaluate the limits of a portfolio set and pinpoint the location of full
GLYHUVL¿FDWLRQ LQ WKHULVN±UHWXUQ VSDFH7KHUHPDLQLQJ ZHLJKWLQJ VHWV²YDULRXV
linear combinations of assets in a portfolio — were generated using a random
QXPEHU JHQHUDWLRQ DOJRULWKP ZLWK WKHFRQGLWLRQ WKDW WKHLU VXP HTXDOHG 
The large number of portfolios enabled us to present the fullest possible picture of the differences between various asset allocation strategies and to analyze
the changes in their comparative advantages over longer investment periods.
The model is presented in Fig. 5. It displays portfolio sets for various investment horizons in coordinates of the risk rate (standard deviation, in % per year)
and rate of return (average annual return, in % per year). Similar results were
REWDLQHGIRUHDFKLQYHVWPHQWSHULRGIURPWR\HDUV+RZHYHUWKLVDUWLFOHSUH
sents only a sample of the clouds on the graphs for periods of 1, 5, 10, 20, 25 and
30 years. Each graph also highlights the location of the portfolio with the same
weight of 10% for each of the instruments reviewed.
As the investment period increases, the portfolio set for the same selection
of portfolios contracts vertically. This means that differences between portfoOLRVGLPLQLVKVOLJKWO\DVWKHOHQJWKRIWLPHWKHSRUWIROLRLVKHOGJURZV+RZHYHU
it should be noted that there is no full vertical contraction, even for the longest
30-year period. The dispersion between return rates stops shrinking roughly after
WKH\HDUPDUNZKLFKPD\EHGXHWRWKHF\FOLFDOQDWXUHRIWKH¿QDQFLDOPDUNHW)RUH[DPSOHGHFUHDVLQJYRODWLOLW\DQGDVDFRQVHTXHQFHWKHGHFUHDVLQJGLVpersion between the return–risk parameters, can be explained by transitions of
the markets (or some markets out of those reviewed) to the allocation stage. It is
characterized by mixed investor sentiment, leading to a reduction in the price
DPSOLWXGH+\SRWKHWLFDOO\WKLVORQJWHUPF\FOLFDOSDWWHUQPD\EHDFRQVHTXHQFH
RIORQJZDYHVLQJOREDOHFRQRPLFWUHQGVZKLFKKDYHDFRQVLGHUDEOHLQÀXHQFHRQ
WKHWUHQGVDQGVWUXFWXUHVRIQDWLRQDO¿QDQFLDOPDUNHWV5HWXUQVRQDIXOO\GLYHUVL¿HGSRUWIROLRDUHDOPRVWFRQVWDQWIRUPRVWSHULRGVDQGÀXFWXDWHDURXQGDSSUR[Lmately 6% annually.
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Fig. 5. Portfolio set with an investment period of T years in risk (ı, %) and return (r, %) coordinates.
Note:WKHµ)XOO'LYHUVL¿FDWLRQ¶SRUWIROLRLVPDUNHGZLWKDZKLWHVTXDUH
Source:DXWKRUV¶FDOFXODWLRQVEDVHGRQ%ORRPEHUJGDWD

In contrast, the differences in the risk rate in the form of standard deviation
grow as the investment period increases. The cloud becomes horizontally wider
with each 5-year increment. Over the 1-year period, only a few individual portIROLRV ZHUH RQ WKHULJKWKDQG ERUGHU RI WKHULVN UDWH +RZHYHU DV WKHSHULRG
grows, more dots appear on the cloud’s border. That is, their density increases
DQGWKXVTXLWHDQXPEHURISRUWIROLRVEHDULQFUHDVLQJO\KLJKHUULVNV
A calculation of the variance between the data series obtained for each investment period duration allowed us to estimate the degree of the dispersion of
WKHSRUWIROLRVDORQJWKH;DQG<D[LVIRUHDFKLQYHVWPHQWSHULRG)RUH[DPSOH
the variance of the average annual return for 5-year investment period portfo-
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lios is characteristic of the dispersion between the average annual returns for all
RI WKH SRUWIROLRV REWDLQHG LQ WKHPRGHO +HUH GLVSHUVLRQ FKDUDFWHUL]HV
the presence and extent of differences in returns on portfolios with completely
different long-term asset allocations. Similar calculations were made for the risk
rate, i.e., the standard deviation for each of the portfolios for each investment
period duration. Dispersions of the risk rate were calculated for each t investment
period. The calculation results are presented in Fig. 6.
The return dispersion (parameter of the vertical width of a portfolio set in
WKHSUHYLRXV ¿JXUHV  IDOOV FRQVLGHUDEO\ EHJLQQLQJ ZLWK WKH\HDU LQYHVWPHQW
period and is generally negatively correlated with the investment period. This fact
FOHDUO\FRQ¿UPVWKHK\SRWKHVLVWKDWWKHGLVSHUVLRQRIWKHDYHUDJHDQQXDOUHWXUQ
falls as the portfolio investment period increases. Thus, if investors each held one
portfolio from the set for one year, their effectiveness would differ dramatically.
7KLV ZDV SUHYLRXVO\ GHPRQVWUDWHG LQ WKH¿JXUH FRQWDLQLQJ D UHVSHFWLYH SRUW
IROLRVHW7KHDQDO\VLVKHOSHGXVYHULI\WKHSUHYLRXVTXDQWLWDWLYHK\SRWKHVHV)RU
1-year investment period portfolios, dispersion reaches 7.5%, while the average
(not shown in the graph) is approximately 4.0%. This means that, on average,
most dots (returns on different portfolios) fall within the following interval acFRUGLQJWRWKH³WKUHHVLJPD´UXOH>±î¥î¥@ >±@
The dispersion of returns for portfolios with a 30-year investment period is
not the least among dispersions for all periods under review, as was expected
DFFRUGLQJWRWKHGLVSHUVLRQFRQWUDFWLRQK\SRWKHVLV+RZHYHULWLVVWLOOUHSUHVHQtative. The dispersion of returns on portfolios with a 30 year period is approximately 2%, with an average of 7%. Thus, with moderate growth in the mean
interval value of all returns obtained for all portfolios under review, we observed a sharp decline in dispersion between these returns around an average
YDOXHIRUDOOW\SHVDQGDVVHWDOORFDWLRQV+HUHLVDQHYDOXDWLRQRIWKHLQWHUYDODFFRUGLQJWRWKHVDPH³WKUHHVLJPD´UXOH>±î¥î¥@ >@
Negative returns are no longer seen, while the return dispersion interval had
its low limit shifted upward by more than 6 percentage points compared with
the 1-year portfolios.

Fig. 6. Dispersion of the average annual return and risk rate for all portfolios
and different investment periods (%).
Source:DXWKRUV¶FDOFXODWLRQVEDVHGRQ%ORRPEHUJGDWD
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7KHULVNUDWHVKRZVDSRVLWLYHWUHQG7KHTXDQWLWDWLYHDQDO\VLVKDVFRQ¿UPHG
the results of the graphical analysis. Longer investment periods for the same portfolios lead to a growth in risk rate differences between them. Thus, over short periods, dispersion of the risk rate may play a secondary role in determining the opWLPDOVWUDWHJ\RIDVVHWDOORFDWLRQ+RZHYHUEHJLQQLQJIURPWKH\HDUKRUL]RQ
one should take into account the comparative advantages of various portfolios in
terms of the risk rate on par with the other factors.
As shown above, differences in average returns across portfolios decrease as
the investment period grows, while differences between the risk rates of portfolios
with different asset allocations increase. Asset allocation in this analysis is a sample set of weightings for a long-term period. Fig. 6 shows that dispersions between
ULVNUDWHVDQGUHWXUQUDWHVDUHDOPRVWHTXDODWWKH\HDULQYHVWPHQWKRUL]RQ7KLV
results in an almost round-shaped cloud of portfolios in the graph’s risk–return
FRRUGLQDWHV%HIRUHWKH\HDUSRLQWWKHUHWXUQUDWHGLVSHUVLRQLVDOZD\VJUHDWHU
than the risk rate one. Therefore, over short- and medium-term investment horizons, an investor should be guided mainly by optimizing the desired return criteULDDQGRQO\WKHQE\WKHULVNUDWH+RZHYHUEHJLQQLQJIURPWKH\HDUSHULRG
the risk rate dispersion exceeds the return rate one, suggesting that asset allocation
has a greater impact on differences in the risk rate than returns over long-term
horizons. Therefore, IRU ORQJ LQYHVWPHQW KRUL]RQV LW LV HVSHFLDOO\ LPSRUWDQW WR
determine a long-term asset allocation that would pose a lower risk. We can take
into account target indicators of returns as a secondary objective, as differences in
returns are partly eliminated over long horizons.
$FFRUGLQJ WR WKH¿QGLQJV UHJDUGLQJ WKHORQJWHUP DWWUDFWLYHQHVV RI FRUSRUDWH
bonds, we analyzed the joint hypothesis about the growth in differences between
risk rate values for asset allocation strategies with increasing investment periods
as well as the hypothesis about the comparative advantage of stocks over bonds in
the long run. These hypotheses were tested using the same set of 10 assets listed
LQ7DEOHH[FHSWIRUWKH'XWFK$(;,QGH[,QVWHDGRIWKDWLQGH[WKHth asset
ZDVWKH%RI$0HUULOO/\QFK86&RUSRUDWH,QGH[ &$ RIWKHFRUSRUDWHERQGV
The modeling results for over 10,000 different asset allocations for various
sample investment horizons (1, 5, 10, 20, 25 and 30 years) are shown in Fig. 7.
7KH¿JXUH KLJKOLJKWVWKHSRUWIROLRIXOO\  FRQVLVWLQJRIWKHFRUSRUDWHERQG
index (simulating a U.S. corporate bond portfolio) and the portfolio fully consisting
of the S&P 500 Index (simulating a U.S. stock portfolio). We can see that the portfolio set for each investment period has a more oblong shape along the horizontal
axis than in Fig. 5. This can be explained by the inclusion of the bond index in
the calculation, which is more to the left, in the zone of the lowest risk, and has
URXJKO\DYHUDJHUHWXUQVDPRQJDOORIWKHSRUWIROLRVUHYLHZHG7KH¿JXUHGHPRQstrates the relative safety of investing in this asset compared with investments in
VWRFNVUHJDUGOHVVRIWKHJHRJUDSKLFORFDWLRQRIWKH¿QDQFLDOPDUNHW
Changes in the characteristics of a portfolio fully consisting of the S&P 500
Index over a longer investment horizon can also be seen in Fig. 7. Over shortterm investment periods (1 and 5 years, Fig. 7a and 7b, respectively), its risk and
UHWXUQIDUH[FHHGWKHVDPHSDUDPHWHUVIRUWKHFRUSRUDWHERQGSRUWIROLR+RZHYHU
over investment periods of 10 and 20 years (Fig. 7c and 7d, respectively), differences in the average annual returns almost disappear (stocks yield only a little
more than corporate bonds), whereas differences in the risk grow considerably.
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Fig. 7. The portfolio set including corporate bond index with a T investment period in risk (ı, %)
and return (r, %) coordinates.
Note: the white circle marks the corporate bond index portfolio; the white triangle marks the S&P 500 Index
portfolio.
Source:DXWKRUV¶FDOFXODWLRQVEDVHGRQ%ORRPEHUJGDWD

As the period is extended, extreme values in daily returns increased their range
and occurred more often. This had the effect of increasing dispersion and risk
rates. Over a long-term period (Fig. 7e and 7f), the risk rate declined a little,
though it was still three times higher than the bond portfolio risk, while differences in the average annual returns were small.
The shape of the portfolio set is more oblong than in Fig. 5. In addition, we can
see that it changes similarly as the investment period increases. For the 1-year
horizon, the cloud is rounder, with greater differences in the average annual
returns as well as in the risk rates among all of the reviewed asset allocations.

290
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The portfolio set over a 5-year horizon is more oblong, but to the left and to
WKHULJKWWKHUHDUHVWLOOVLJQL¿FDQWGLIIHUHQFHVLQWKHDYHUDJHDQQXDOUHWXUQVEHtween portfolios within the same risk zone. An even more oblong shape is characteristic of longer investment horizons, while in the left-hand part of the cloud,
consisting of portfolios with minimum risks and different weightings (>>0) of
corporate bonds, differences in the average annual returns decrease sharply as
T grows. This results in the almost triangular shape of the cloud on the left. On
the right, as the horizon grows, the spokes protruding in the direction of the edges
take on more pronounced shapes (the right edges of the cloud represent portfolios
fully (100%) consisting of the various global stock indices from Table 4). Thus,
the locations of portfolios on the right along the horizontal axis are more scarce
along the vertical axis (average annual return), while differences between many
SRUWIROLRVGLVDSSHDUUHVXOWLQJLQDGHQVHUPLGGOHRIWKHFORXGZLWKFOHDUO\GH¿QHG
spokes on the edges with minimal dispersion between the dots around them.
7KHYLVXDO SUHVHQWDWLRQ RI WKHUHVXOWV FDQ EH VHHQ LQ )LJ DV D TXDQWLWDWLYH
evaluation of the protruding parameters of portfolio sets along the axes. For each
investment period, we calculated dispersion for all data series.
7KHWUHQGVIRUERWKVHULHVGLIIHUVLJQL¿FDQWO\LQDPSOLWXGHIURP)LJZKLFK
does not include corporate bonds. The differences in the dispersion series are
PRUHVLJQL¿FDQW2QO\ZLWKLQWKHVKRUWHVWSHULRGVGRWKHGLIIHUHQFHVLQDYHUDJH
annual returns prevail over differences in the risk rates. This is shown in Fig. 7 as
an almost round-shaped portfolio set that is heavily pinched along the horizontal
D[LV%HJLQQLQJIURPWKH\HDULQYHVWPHQWKRUL]RQWKHOHDGLQJUROHLVWDNHQE\
differences in the risk rates, while return differences between asset allocations
decrease as the investment horizon grows. There are periods of growth in return
UDWH GLVSHUVLRQ KRZHYHU ZH FDQ VD\ WKDW LW ÀXFWXDWHV DURXQG D QHJDWLYH WUHQG
line. Risk rate dispersion, representing a characteristic of the cloud’s oblongness
DORQJ WKHKRUL]RQWDO D[LV LQFUHDVHV TXLFNO\ XS WR WKH\HDU SHULRG DQG WKHQ
ÀXFWXDWHVDURXQGWKDWOHYHO7KHLQFUHDVHLQLQYHVWPHQWSHULRGVIRUWKHVDPHSRUWfolios leads to a substantial increase in the differences between them in terms
of the risk rates, while differences in the return rates decrease. Therefore, as

Fig. 8. The dispersion between the average annual returns and the risk rates for all portfolios
and different investment periods, taking into account corporate bonds (%).
Source: DXWKRUV¶FDOFXODWLRQVEDVHGRQ%ORRPEHUJGDWD
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Fig. 9.³)XOO'LYHUVL¿FDWLRQ´SRUWIROLRSDUDPHWHUV DQQXDOO\ 
Source:DXWKRUV¶FDOFXODWLRQVEDVHGRQ%ORRPEHUJGDWD

the portfolio holding period increases, asset allocation between stocks and bonds
takes on the greatest importance. Over long-term horizons, asset allocation has
a heavier impact on differences in the risk rate than in the return rate.
7KHWUHQGV IRU D GLYHUVL¿HG SRUWIROLR ZLWK HTXDO ZHLJKWLQJV RQ DOO  DVVHWV
IXOOGLYHUVL¿FDWLRQLQWKHFRUSRUDWHERQGVLQGH[LQWKH6 3,QGH[
DQGLQVWRFNLQGLFHVRIYDULRXVFRXQWULHV DUHVKRZQLQ)LJ7KHDYHUDJH
weighted portfolio represents an interim value between the stock and corporate
ERQGSRUWIROLRVUHYLHZHGLQ)LJ,WVKRXOGEHQRWHGVHSDUDWHO\WKDWRQWKH
29- and 30-year horizons, the average annual returns of the average weighted
SRUWIROLRDQGWKHVWRFNSRUWIROLRDUHDOPRVWHTXDO7KHUHWXUQUDWHÀXFWXDWHVZLWKLQWKHVDPHFRUULGRULWGRHVQRWJURZDVWKHKRUL]RQLQFUHDVHV7KHGLYHUVL¿HG
portfolio shows a slight decline in the risk rate over long investment periods;
however, it still considerably exceeds the return rate.
5. Conclusion
,GHQWLI\LQJDSDWWHUQLQWKHEHKDYLRURIGLYHUVL¿HGSRUWIROLRVOHDGVWRDQXPEHU
of practical conclusions. In contrast with the traditional approaches of portfolio
management theory, assuming that over long-term investment horizons stock
investments are more preferable than bonds in terms of the risk–return ratio,
the method used in this article has proven the opposite assumption. As horizons
increase, stocks and bonds become closer in terms of returns, while stock risks
increase faster than bond risks. This means that for long-term investors, investPHQWV LQ FRUSRUDWH ERQGV DUH PRUH SUR¿WDEOH LQ WHUPV RI WKHULVN±UHWXUQ UDWLR
WKDQLQYHVWPHQWVLQVWRFNV$WWKHVDPHWLPHWKHVXVWDLQDELOLW\RIWKHVH¿QGLQJV
KDVEHHQFRQ¿UPHGERWKLQWKHFDVHRIWKH5XVVLDQ¿QDQFLDOPDUNHWZLWKVKRUWHU
horizons and in the case of developed markets with a longer history.
,QWKHFDVHRIGLYHUVL¿HGSRUWIROLRVHWVZHSURYHGWKHDVVXPSWLRQWKDWRYHULQFUHDVHGLQYHVWPHQWKRUL]RQVLQYHVWRUVPXVWSD\ZLWKDVLJQL¿FDQWO\ODUJHULQFUHment of the risk rate for each incremental unit of return. This suggests that portfolio
management should pay the most attention to risk mitigation. When deciding on
a long-term investment strategy for a period of more than 20 years, one should con-
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sider the inherent risks in each potential asset class within a portfolio. For a long investment horizon (10 years or longer), while building an investment strategy, longterm investors should focus more on the asset allocation structure than on selecting particular investment and trading strategies or on particular issues of securities
representing respective asset classes. The asset allocation structure should provide
for achieving a desired level of return while taking reasonable risks.
7KHVSHFL¿FEHKDYLRURIDSRUWIROLRVHWDQGGLYHUVL¿HGSRUWIROLRVRYHUWLPHDUH
the contraction of returns with substantially larger differences in the risk rates.
Therefore, we can recommend that long-term investors (government as well as
SULYDWH SHULRGLFDOO\UHVWUXFWXUHWKHLUGLYHUVL¿HGSRUWIROLRVDVWKHKROGLQJSHULRG
grows. The share of risky assets should be reduced, as their heavy weighting in
a long-term portfolio may actually lead to maintaining the same rate of return
with a constant, disproportionate increase in the risk.
In our opinion, these assumptions justify the expedience of focusing retirement savings portfolios and private pension funds reserves mostly on the bonds of
various issuers, including infrastructural bonds, which are also more in line with
the nature of the obligations of this type of institutional investors. Taking into
DFFRXQWWKHSUREOHPRI WKHLQÀXHQFH RI LQYHVWPHQWKRUL]RQV RQ WKHULVN±UHWXUQ
SUR¿OHVRIDJLYHQSRUWIROLRDQGLWVDPELJXLW\DVSHUFHLYHGE\LQYHVWRUVDQGDFDdemic circles, regulators should improve disclosure practices regarding the risks
and returns of retirement savings portfolios and reserves as well as the particular
corresponding asset class components within, including long-term historical inGLFDWRUGDWDVHULHV7KLVZLOOIRVWHUUHVHDUFKLQWKLV¿HOGDQGFRQVHTXHQWO\KHOS
justify applied solutions for portfolio investments.
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