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Abstract

This paper investigates the changing nature of equity investment risks across time horizon, an
important issue in asset allocation decisions. We extend the literature by concentrating on different
investment styles and by incorporating investors’ risk tolerance into the analysis. Our results show that
for more risk-averse investors, the large-cap growth style is the safest style over shorter investment
horizons, while a small-cap value style is the safest style over longer investment horizons. However,
for more aggressive investors, the small-cap value style is always the safest style regardless of the
investment horizons. In addition, the small-growth style is the most risky style across all investment
horizons for both types of investors. Those results will help individual investors determine the best
suited investment styles given their investment horizon and risk preferences. © 2010 Academy of
Financial Services. All rights reserved.
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1. Introduction

Extensive attention has been drawn to the changing nature of the risks across time
horizons for different investments, an important issue in asset allocation decisions. For
example, Siegel (1994) in his classic book “Stocks for the Long Run” pointed out that
although stocks are riskier than bonds in the short run, they are in fact safer (less
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dispersion) in the long run because of the mean reversion in stock returns (see also,
Lloyd and Haney (1980); Lloyd and Modani (1983). Levy (1972) demonstrated that the
ranking of Sharpe ratios was dependent on the length of investment horizon. Hodges,
Taylor, and Yoder (1997) reported that stocks had higher Sharpe ratios than bonds in the
short run but lower ratios in the long run. Hanna and Chen (1999) found that small-cap
stocks appeared riskier and more profitable than large-cap stocks for holding periods less
than 15 years while small-cap stocks had less risk and more returns for longer holding
periods.

The empirical results from those studies provide crucial guidance to practitioners with
respect to asset allocation decisions. For example, young investors are commonly advised to
invest more in equity compared to investors near retirement age based on the findings that
stocks are safer than bonds in the long run. With the increasing popularity of value and
growth investment styles and the life cycle fund, it’s in great need to analyze the time
changing nature in the risks of different investment styles, which motivated this study. We
extend the literature as follows.

First, we focus on value versus growth indexes rather than stocks versus bonds. Style
indexes are important investment vehicles and are often used as benchmarks to gauge the
performance of asset managers. Brinson, Hood, and Beebower (1986) and Brinson,
Singer, and Beebower (1991) reported that investment styles explained more than ninety
percent of variations of mutual fund returns (see also, Sharpe, 1992; Ibbotson and
Kaplan, 2000). Therefore, it’s extremely important to understand the risks of the style
indexes and how the risks may vary cross time horizons. Ibottson and Reipe (1997)
studied various value and growth indexes between 1979 and 1997, and found that the
value stock indexes had higher returns and lower volatility during the sample period.
However, the authors only examined an 18-year period, and focused on standard
deviation, which, as we discuss later in this paper, may not be an appropriate risk
measure.

Second, we incorporate investors’ degree of risk tolerance when assessing risk. Risk is in
the eyes of the beholder. The appropriateness of the risk measure may depend on investors’
risk tolerance. In addition, different risk measures may give different ranking. Using a variety
of risk measures and linking investors’ degree of risk tolerance to each measure, we
demonstrate that the ranking of the equity styles is different for investors with different
degrees of risk tolerance.

Our results show that for more risk-averse investors, the large-cap growth style is the
safest style over shorter investment horizons, while the small-cap value style is the safest
style over longer investment horizons. For more aggressive investors, the small-cap value
style is always the safest style regardless of the investment horizons. In addition, the
small-growth style is the most risky style across all investment horizons for both types of
investors.

The rest of the paper is organized as follows: the next (second) section discusses different
risk measures; the third section describes the data; the fourth section explains the method-
ology; the fifth section discusses the empirical results; and the final section discusses our
conclusions.
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2. Risk measures

As we previously discussed, this paper does not seek to study the benchmark-adjusted
returns of portfolios or funds. Instead, we focus on the risks of the style indexes themselves.
In most investment textbooks, two types of risk measures are discussed. If the portfolio being
evaluated is only a small part of a large investment portfolio, then systematic risk (8s) is the
more appropriate measure for portfolio risk evaluation. On the other hand, if the portfolio
being evaluated represents the investor’s complete portfolio of assets, then total risk is more
appropriate. Because our study investigates the risks of equity styles, and treats style indexes
as stand-alone investments, we use the measures of total risk to assess the investment risk.
In particular, we focus on the downside of asset returns rather than the overall volatility for
the following reasons.

First, intuitively, investors are more concerned with the chances that investment returns
fall below a target return. According to the Webster dictionary, risk is the possibility of loss
or injury. Payne (1973) reported that majority of investors would view risk as the probability
and size of a loss, less than 2% would consider risk to be standard deviation. A 1996 survey
by the Investment Company Institute reported that 85% of mutual fund investors indicated
that they concentrated on downside risk (see Fortuna, 2000). Mr. Warren Buffett’s under-
standing of risk is also consistent with the concept of the downside risk. In his 1993 Letter
to Berkshire Hathaway shareholders, he wrote: “In our opinion, the real risk an investor must
assess is whether his aggregate after-tax receipts from an investment (including those he
receives on sale) will, over his prospective holding period, give him at least as much
purchasing power as he had to begin with, plus a modest rate of interest on that initial stake.”
And even Markowitz (1959) recognized that a semivariance measure of asset risk that
focused only on the risks below certain target returns (also known as lower partial standard
deviation) would be an intuitively more appealing measure and standard deviation was
chosen for technical reasons (see also Sortino and Satchell, 2001).

Second, investors’ degree of risk tolerance can be incorporated into downside risk
framework. Bawa (1975) shows that a wide range of important downside risk measures can
be unified under the concept of Lower Partial Moment (LPM) and can accommodate
investors with different levels of risk tolerance (see also Bawa, 1975; Fishburn, 1977,
Nawrocki, 1999). LPM can be defined as:

1
LPM(t, k) = = 25y MAX(0, t = 1) (1)

where t is the minimal acceptable return, k is the order of lower partial moment, N is the
number of return observations, and r, is the n™ return observation. In general, k can be
viewed as a measure of risk tolerance and a higher value of k indicates higher level of risk
aversion. For example, LPM with k = 0 is the probability of failing to achieve the minimal
acceptable return (MAR) and also known as the short fall risk. LPM with k = 1 is the
expected value of returns below the MAR and commonly referred to as expected loss. LPM
with k = 2 is the variance of returns below MAR and commonly referred to as lower partial
variance. The shortfall risk is more appropriate for more aggressive investment behaviors
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since the measure only considers the probability of loss, and fails to take into account the size
of loss. Lower partial variance or its squared root, lower partial standard deviation (LPSD),
is more appropriate for more risk-averse behaviors since it assigns higher weights to greater
losses. Bawa (1975) and Fishburn (1977) have shown that the LPM framework is consistent
with a general utility model that applies to most investors with different levels of risk
aversion, and it does not depend on any restrictive assumptions on return distributions.

Third, standard deviation may sometimes provide misleading results. Bodie, Kane, and
Marcus (2006, p. 970), Balzer (1994), and Reichenstein (1986) among others demonstrated
various simple examples where safer investments have higher return standard deviations
while the downside risk measures could provide correct and consistent results.

The downside risk measures we use in this paper include the shortfall risk, the expected
loss, and the lower partial standard deviation. Fishburn (1977) suggested that the minimal
acceptable return t can be a ruinous return, zero return, risk free return, and a generally
accepted return. In our study, we use the t-bill return as the minimal acceptable rate to
calculate LPMs. Those downside risk measures have been widely utilized to study risks of
different asset classes across different investment horizons. Butler and Domian (1999)
conducted a simple bootstrap procedure to test the impact of the investment horizon on the
shortfall risk of equity and fixed income. Maurer, Albrecht, and Ruckpaul (2001) assessed
the risk of stocks at different time horizons using the shortfall risk. Mukherji (2002) used the
lower partial standard deviation to evaluate the long-run performances of various asset
classes including large-cap and small-cap stocks. Jorion (2003) utilized the shortfall risk and
the 5% value of risk (VaR) to evaluate the long-run risk of global stock markets. For more
discussion regarding the theory and applications of downside risk we refer the audience to
Harlow and Rao (1989), Harlow (1991), and Sortino and Satchell (2001).

3. Data

Using Fama-French 5 X 5 portfolios (cap-weighted) formed on size and book-to-market
(B/M) ratio, we constructed six style indexes: large-cap value, large-cap growth, mid-cap
value, mid-cap growth, small-cap value, and small-cap growth. We picked the first, the third,
and the fifth quintile size portfolios (large, medium, and small) from the highest B/M ratio
quintile and from the lowest B/M ratio quintile, respectively, as illustrated in Table 1. For
each size level, we compare the risks of the value and growth portfolios cross different
investment horizons. Fama-French indexes are chosen because it covers the longest time
period (July 1926 through December 2008) among all the available style indexes. The
Fama-French 5 X 5 portfolios are constructed as follows: First, at the end of each June, all
U.S. stocks traded on NYSE, NASDAQ, and AMEX are sorted and divided into five
quintiles based on size; secondly, all U.S. stocks are then sorted and divided into five
quintiles based on the B/M ratio; finally, as shown in Table 1, the 5 X 5 portfolios are the
intersections of the five size portfolios and the five B/M portfolios.

We also conducted the same analysis on the Fama-French 2 X 3 portfolios formed on size
and the B/M, which generated consistent results with those of the Fama-French 5 X 5
portfolios. The results are available upon request.
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Table 1 The Fama-French 5 X 5 portfolios formed on size and the book-to-market ratio
Growth >  Book-to-Market Ratio > Value

& 7S & 98I

[fewrs

4. Methodology

We conducted both rolling window and bootstrap analyses to compare the risks of value
and growth styles across seven different investment horizons (one, five, 10, 15, 20, 30, and
40 years), and obtained consistent results.

4.1. Rolling window analysis

Rolling window analysis is used to reduce the bias in selecting data for a particular
historical period (see, e.g., Hanna and Chen, 1999; Mukherji, 2002). To illustrate, consider
a five-year window. We first calculated the holding period return for the first five-year period
July 1926 through June 1931. Second, we rolled the window one month forward to August
1926 through July 1931 and so on until Jan 2003 through Dec 2008. Then, we converted each
five-year return to annualized return and then calculate the mean return, the median return
and various risk measures.

4.2. Bootstrap analysis

The major drawbacks of the rolling window analysis are that the observations are strongly
auto-correlated, and when the investment horizon gets longer the number of independent
observations becomes insufficient. Therefore, in this section we use bootstrap to construct
samples that do not suffer from the above problems. The bootstrap technique has been widely
utilized in studies that focused on the long-run performances of asset classes (see, e.g., Best
et al., 2007; Butler and Domian, 1991; Connelly, 1996; Hodges et al., 1997).

Here we briefly describe how bootstrap is conducted in this study. The Fama-French
indexes cover a total of 991 months (July 1926 through December 2008). For a given
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Table 2 Descriptive statistics for the monthly returns of the Fama-French 5 X 5 portfolios

Small-cap Mid-cap Large-cap

Growth Value Growth Value Growth Value
Mean 0.0080 0.0171 0.0095 0.0147 0.0089 0.0124
Median 0.0060 0.0149 0.0137 0.0136 0.0109 0.0132
SD 0.1223 0.0950 0.0764 0.0850 0.0545 0.0756
Skewness 2.8499 3.3023 1.0687 2.0738 —0.0234 0.7110
Kurtosis 32.1070 35.6730 13.9780 24.4860 8.6577 14.5750
Max. 1.4750 1.0531 0.6075 0.8206 0.3552 0.5682
Min. —0.4936 —0.3487 —0.2963 —0.3728 —0.2821 —0.4556

investment time horizon of n years, we randomly selected n * 12 months to construct one
n-year holding period, and compound the monthly index returns of the n * 12 selected
months to calculate the n-year holding period returns. We then convert holding period returns
to annualized returns. To illustrate, consider a five year investment horizon (n = 5). We
randomly select 5 * 12 = 60 months to construct a five-year period, and calculate the holding
period return and the annualized return of this five-year period. We then repeat the process
for 100,000 times, which results in 100,000 independent five-year holding periods and
associated annualized returns. Based on this distribution of annualized returns, we then
compute the mean return, the median return and various risk measures for the value and the
growth styles, respectively.

5. Empirical results

Throughout the section we use annualized returns in all the Tables except Table 2. The
analyses based on the holding period returns (or terminal wealth) are consistent with the
annualized return results, and are available upon request

Table 2 presents the descriptive statistics for the monthly returns of the six selected
indexes. At each size level, the value stock index has higher mean return and median return
than the growth stock index. For mid-cap and large-cap stocks, the value indexes have higher
standard deviations while for small stocks, the value index has lower standard deviations. All
indexes are positively skewed except for the large-growth index, which is slightly negatively
skewed with a skewness of —0.0234. The kurtosis values of the indexes are all higher than
three, which indicate that all indexes have fat tails.

Tables 3, 4, and 5 present empirical results for each size group. It is not surprising to see
that the annualized average returns of the value index are higher than those of the growth
indexes across all size levels and investment time horizons using both rolling window and
bootstrap analyses.

Before we get into the details of the ranking based on the downside risk measures, we
would like to bring to your attention that standard deviation may not correctly represent risk
in the long run. For a simple example, in Panel A of Table 4, under the column of 20-year
window, the standard deviation is 0.035 for the mid-cap value index and is higher than 0.033




329

Z. Liu, J. Wang / Financial Services Review 19 (2010) 323-336

%1°T8 %6'8L %S YL BETL %1°89 %6C9 %Y 9S MmoI8 < anfep
1281  L89'T 0651 69%'1 TIECT TITD 9€T'T IS0’ +v6'0 €980 1690 +€9°0 90V0 09€0 (pozynuue) oper dreyg
6£6°S6  190¥E 1660€ vrI'bl 8566 688C TIS 6LL€  9SI'E  ITYC  1I8L1 T9ST I€1'l  OOI'I meam Jurpug 9,05
68C9 PILY €88°C €£€T STHT  SHPT T€0T  LIT'T €080 L680 6990 OLLO STLO S6L0 [eam SuIpuy 96
Y00 0v00 9¢00 TEO0 8I0O0 6100 <2000 LOOO TCO0— T110°0— LLO'O— 1SO0'0— SLTO— SOTO0— YBABS
¥00°0  ¥00'0 LOO'G 9000 1100 6000 9100 €100 6200 0200 SO0 S€00 STI0 6600 (Imq-n) asd1
100°0— 100°0— 1000— 100°0— €00°0— 200'0— +00'0— P00'0— 800'0— LOO0O— 8I00— ¥I00— 6500— 8¥00-— (1119-1) sso[ paroadxy
1€0°0  ¥W0'0 €500 0L00 T60'0 TI11°0 STI'0 LPI'O €LT0 610 LPTO 89T0O0 6SE0 SLEO (ImQ-1) YsU [reyHoYyS
900 €L0'0 €500 8€00 S900 9Y00 9L00 €SO0 T600 9900 IET0 T600 £0E0  60T0 as
IZI'0 7600 1210 T600 TZI'0 €600 TZI'0O €600 <TCI'0 T600 TTI'0 €600 IE10 0010 UBIpIN
TC1'0 €600 TCI0 €600 €210 €600 €TI0 ¥600 STI'0 #6000 8CI'0 9600 1910 €110 UeaN

densjoog q Pued

0001 %0001 BT Y6 %188 %08L %069 »O'SS [PMOIS < anfep
I8L°8 CIe9  9¢e9  6V0Y POI'E  8LY'1 8b€C 90S'T TL9T 96I'T +860 8CLO TIVYO €LEO (pozinuue) one: dreys
YYOSEl 699°Ch ISYOY E€IS'LT 610°CT 1T¢'8 PL99 8SOY TEYE  669T L98'T LE9T 8ST'T  HIT'T [ream FuIpuy 9,08
L6v'IL  Lve9T ¥LS€C $90°01 vSS'S LvLT 870 T8L'T 06F'1T €LT'T 96L0 T9L0 SPLO 69L0 pream 3uipuy 96
EITo §£80°0 TIT0 0800 0600 <TSO0 LLOO 6£00 TIPOO 9100 SHO0O— €S0°0— SSTO— I€2°0— YA DS
000°0 0000 0000 0000 0000 €000 0000 8000 ¥000 SI00 9200 1€00 STI'O SITO (Im9-») asd1
0000 0000 0000 0000 0000 I000— 0000 £00°0— 1000— S000— 8000— €100— €S0°0— IS00— (InQ-1) ssof paoadxyg
0000 0000 0000 0000 0000 €600 0000 §91°0 LYOO TILT'0O T9T0 1STO0 6T€0 ++E0 (I11q-1) ¥su [rejuoys
0100 6000 +100 S1I00 0£00 +€00 P00 €¥00 SS00  +#S00 #600 #8000 SOE0 LITO as
1€1°0 8600 T1¢10 0010 ZTET'O0 TIIO ¢E1'0 8010 810 +OI'0 €€1'0  +#OI'0 8ST'0  +IT°0 UBIpoA
0€1°0 001°0 €€1°'0  <COT'0 9¢1'0 9010 9¢€1'0 90I'0 I€T'0 #0I'0 OET'0 6600 +91'0 6IT0 Ueoy

an[eA [IMOID d0[EA TIMOID SN[BA YIMOID) IN[BA YIMOID SN[BA [IMOID) SN[EA [IMOID)  9SN[EA [IMOID (s1eok)
ov 0¢ 0C ¢l 01 s ! UoZHoy JUsunsaAuy
mopuim Furfoy V [poued

SUOZUIOY SUIY JUAIIMIP SSOIJE YSLI JUounsaan] :9jA)s yimors 'sa ojA1s onfea deo-a8reT ¢ oqe]




Z. Liu, J. Wang / Financial Services Review 19 (2010) 323-336

330

%586 %6°96 BL'E6 %1°06 %6°S8 By LL %BE'L9 PMoI8 < onep
YOT'C  SE0'T 9¥P8'1 €160 80ST TSLO LIET 6590 T60'T 9SS0 68L0 T1I¥0 8Ev'0  8LTO (pozrnuue) oner dreyg
PSTYIT C€I0VC SES9S TL6OT 90Lv1 0€6'y Leév'L O0I€e I¥8E€ 8TCT  TS6'T  L8PT  9PT'T G801 reem 3urpug 905
CTEIT G661 €TS8y €90°T 9S8'T  €EL0  PLTT +#¢90 8060 0850 <TOLO 89S0 +TLO 80LO yeam Jurpuy 9¢
€900 CI00 7SO0 TO0O0 1€0°0  STO0— 9100  0€00— 0100— €S0°0— 890°0— LOI'0O— 9LTO0— T6TO— ALA%S
€000 1100 +000 SIO0 6000 1200 €100 LTOO 1200 9€00 <THYO'O 8SO0 STI'O LETO (Ima-1) asd1
0000  €00°0— 100°0— €$00°'0— Z00'0— 8000— €00°0— TI0'0— 9000— ST00— SI00— 8TO0— 6S00— €L00— (111g-1) ssoy payoadxyg
Y100  OST'0 8T0'0 T8I0 0900 0€L0 L800 0920 I€10 8620 LITO SSE0 LPEO LTYVO (I11q-1) Jsu [reyuoys
1§00 SPO'0 6500 1SO0 TLOO €900 €800 €L00 Z0T0 6800 9¥I'0 8ZI'0 TSEO 86C0 as
w10 €800 wvI'0 €800 +PI'0 €800 +PI'0 €800 HPI0 €800 €10 €800 9¥I'0 S800 UBIpDIN
SY1'0 800 9¥I'0  +80°0 9¥I'0 S800 LPI'O 800 6¥I'0 L8000 €ST'0 0600 1610 0TI0 UeaN

densjoog q [eued

%0001 AW %0001 %S €6 %9°'S8 %6'8L %619 PMOIT < anfep
8919 YSL'E 681V 801'E 6SH'E 8081 ¢C08C 6S¥'1  GE€8T 680'T LLO'T 4650 TH0 78TO (pazinuue) oner dreyg
SYO'Iyy YTOTy TV9'L6 €191 PLETT TSY'9 8686 €L€v L8Yy S08T S8I'T 6.91 +vLI'T 9TI'T preom Suipug 906
CIS80T 98T'81 LOT'LT ¥E98 1€£9 6V9°C 1€6'C 8LVl  L8T'T 1860 99L0 L8890 LSLO 0590 peam Surpuy %¢
¥e1ro SLO'0 9110 SLOQ L600 0S0'0  ¥L0°0 9200 LI00 T000— TSO0— TLOO— tv¥C0O— 0SE0-— - ABA®BS
0000 0000 0000 0000 0000 <000 0000 6000 8000 6100 ¢€€00 L¥OO OLT0 9ST0 (Imq-1) asd1
0000 0000 0000 0000 0000 0000 0000 €00°0— TOO'0— 9000— 6000— 6100— TSO'0— 690°0— (I1q-3) ssof pajoadxy
0000 9000 0000 0000 0000 Ly00 0000 €ST°0  0S0°0 L9T'0 #IT'0 0STO OIE0 STEO (Imq-1) Jsu [eyuoys
8100 ¥10°0 STO'0 8100 SE0°0 £e00  v¥0'0 TYO'0  S900 SSO0  OIT'0  T10T'0 9SE€E0 SE€€0 as
£91°0 8600 S91'0 L600 8910 860°0 S91°0 €0I'0 TOT'0 601°0 6910 6010 HLI'O 9CI'0 UBIpOIN
091°0 9600 €910 1010 €910 oro €910 1010 6ST'0 6600 LST'O 8600 S6I0 €£10 UBo

onfeA WYMOIDH onfeA PMOID OonBA [IMOID dU[BA [IMOID  9ON[EA [IMOK) onfEA IIMOID  SN[EA YIMOID (s1eok)
or 0€ 0T Sl 01 S I UOZLIOY JUSUNSIAU]
Mopuim Juroy V 1Pueq

SUOZLIOY 9UI JUSISJJIP SSOIOR YSLI JUAUmISIAU] :9[K1S JpmoId 'sa 9[)s anfea deo-pryn  + 9[qeL




331

Z. Liu, J. Wang / Financial Services Review 19 (2010) 323-336

%0001 %0001 %L 66 %066 %1°L6 %S 16 %HESL PMOI8 < anfeA
90T  1Z20— €80°C  L9T0— TILT SOTO— C6FV'T €910— 0€TT €IT'0— 1680 +$€00— OL¥O €10 (pozrnuue) onex dreys
L9E°'8CS YOL'T  $L9°601 S€SS'T 9L9°CT LvET TTVO1l THC1T ThLy  €ST'T  €91'C  TLOT  ¥9T'T 9101 giream Sutpug 906
8YL€C 1€00 TI9L P00 18SCT €L00 OT9T TOT'0 00T 1ISTO0 <THLO €STO 6TLO0 ¢SO yiream 3uipuy 96
¢80°0 ¥80°0— 0LO0 6600— 600 TZI'0— €€00 IVI'0— €000 TLUO— 8SO0— 6£T0— 1LTO— 99V 0— HRABS
10000 9S00 €000 €900 LOOO €00 OI00 I800 S8I00 600 8¢00 ¥CI'0 TTI'O0 12C0 (Ima-» asd1
00000  L£0'0— 0000 1+0°0— 100°0— 9Y00— T00°0— T1S0°0— $00°0— 6S50°0— €10°0— 9L0°0— 9S0°0— €£1°0— (1119-3) ssof payoadxyg
€000 8¢90 +VIO0D 0790 S€00 6650 LSOO L8SO 0010 T1LS0 I8T0 TSSO TEEO TS0 (I119-3) Jsu {reproys
9600 ¥900 <900 V¥LOO0 6L00 0600 1600 #0100 TCIT0 8ZI'0 1910 S8I'0 80V0 8LYO as
0LT0 SIO0 OL10 SI00 6910 SI00 6910 SIO0 8910 +#100 L9100 +#100 910 9100 UeTpaN
ILT0O  LIOO0 TLTO 8100 TLT'0 6100 ¥LI0O O0TO0 SLTO €200 I18T0 1€00 6TC0 TOI0 UeaN

densioog q [eued

%0001 %0001 2%0°001 %0001 %0001 %S 86 %S 9L MoI8 < anep
Y196 8L¥V0 8669 IPe0 0TS 0TI'0 #¥PLL'E 9¢00 9LET T€00— TCI'T  8I00— ¥ 0 1e10 (pazinuue) oner dreys
LLTY06 866'6 E€IY'CO1 v6v'S 9LS8C CI6'T VvCL'CI 1T0T L8E'S 09€'T 6LTT T6I'T GS6I'T 101 qream 3urpug 9506
L99°09¢ 9€6'1 SSELL 1TS0 869%1 19¢0 LL6'S €0€0 YLET $CTO0  €8L0 $STO €890 LSSO Mreas Juipuy 96
6S1°0  LIOO 9S1°0 TCO0— ¥¥I'0 0S00— LTI'O LLOO— 0600 6E51'0— S¥O0— 0OVC0— LIEO— €V 0— ABADS
0000 1100 0000 8100 0000 1€00 0000 ¢£¥OO 0000 0900 1e00 ¢€0I'0 8ET'0 TICO (ma-) asd’1
0000 S000— 0000 O0100— 0000 8I00— 0000 €C00— 0000 S£00— 6000— LSOO— 9500— 6110— (T11q-3) ssof paroadxy
0000 €820 0000 LIYO0 0000 LEYO 0000 T0SO 0000 8¢S0 6II'0 €6¥0 L8TO Le¥0 (Ig-1) ysu [reyuoys
SI00 +vCo0 1¢00 €€00 8TO0 8PO0 6£00 1900 €900 9800 LET'O L¥YI'O 8S¥O TOVO as
9810 6S00 S8I'0 8S00 €810 €SSO0 S8I'0 8W00 €81°0 1€00 6LT°0 9€00 S61'0 +H00 UeIpIN
C8T'0 SSO0 8810 S€S00 L8T0 LyOO 8810 €400 C8I°0 LEOO 1610 S€00 TYCO 1600 UedA

an[eA IMOID  IN[EA [IMOID ON[EA UIMOID SNBA YIMOIN) JN[BA YIMOI) S0[BA YIMOI) dN[BA PMOID (s189K)
oy 0¢ 0c <1 01 S 1 UOZLIOY JU3UNSIAU]
mopurm Jurjoy V [oued

SUOZIIOY 2UIT) JUAIJJIP SSOIOR YSLI JUSUIISIAU] :9[AIS YIano1d “sA I[AIs anjea ded-[rews ¢ 9[qe],




332 Z. Liu, J. Wang / Financial Services Review 19 (2010) 323-336

for the mid-growth index. However, mid-cap value index beats the mid-cap growth index
100% of the time for the 20-year horizon, as indicated in the last row of Panel A of Table
4. Similar contradictions can be found in Panel A of Table 4 at the 40-year horizon and Panel
A of Table 3 at the 40-year horizon. For more classical examples where the return standard
deviation does not correctly reflect the risk in the long run, see Bodie, Kane, and Marcus
(2006, p. 970), Balzer (1994), and Reichenstein (1986). It is worth noting that in all the
examples above, downside risk measures provide correct and consistent ranking.

Hence, in the remainder of this paper we will use downside risk measures with minimal
acceptable rate equal to the t-bill rate to compare the risks of the investment styles. We will
first study the risk of the growth style and the value style at each size level. We will then rank
the equity styles based on the shortfall risk and the lower partial standard deviations across
different time horizons, respectively. As discussed earlier in this paper, the shortfall risk
corresponds to more aggressive investment behaviors while the LPSD corresponds to more
risk-averse investment behaviors. .

Panel A of Table 3 presents the results for the large-cap group based on the rolling
window analysis. The shortfall risk of the value style is consistently lower than that of the
growth style across all time horizons shorter than or equal to 20 years: 0.329 versus 0.344
for the one-year time horizon and 0.000 versus 0.093 for the 20-year time horizon. From the
30-year horizon forward, both styles’ shortfall risks become zero (zero possibility to have a
return less than that of t-bill). Therefore, more aggressive investors would consider the
large-value style to be safer than the large-growth style for an investment horizon of 20 years
or less, and consider both styles to be equally safe for an investment horizon of 30 years or
longer. The LPSD of the large-value style is 0.125, and is higher than 0.115 for the
large-growth style for the short investment horizon (one year), and becomes lower than that
of the large-growth style for a window longer than five years. This switch of the magnitude
of the LPSD implies that more risk-averse investors would consider the large-value style to
be riskier than the large-growth style in the short run, but less risky in the long run. The
expected losses of the two styles exhibit the same trend as the LPSD (t-bill) that indicate that
investors with relatively moderate attitude towards risk would consider the large-growth
style as the safer style in the short run and the large-value style as the safer style in the long
run.

Panel B of Table 3 presents the results for the large cap group using bootstrap analysis,
and is consistent with Panel A of Table 3. First, the shortfall risk of the value style is
consistently lower than that of the growth style across all time horizons: 0.359 versus 0.375
for the one-year time horizon and 0.031 versus 0.044 for the 40-year time horizon, which
indicates that more aggressive investors would consider the large-value style as the safer
style for all investment horizons. The LPSD of the large-value style is higher than that of the
large-growth style across all horizons shorter than or equal to 30 years, and is equal to that
of large-growth style when the time horizon is 40 years. Therefore, for more risk-averse
investors, the large-growth style is safer than the large-value style across horizons up to 30
years, and the two styles are equally safe when the time horizon is about 40 years. The
expected losses of the two styles show similar patterns across various time horizons as the
LPSDs.

Overall, for the large-cap group, the value style is safer than the growth style across all
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time horizons for more aggressive investors; growth style is safer than the value style in the
short run, but value style becomes at least as safe as the growth style when the time-horizon
is more than 30 years for risk-averse investors.

Table 4 presents the results for the mid-cap group. According to Panel A (rolling window
analysis), the shortfall risk of the value style is lower than that of the growth style across all
time horizons: 0.310 versus 0.325 for the one-year horizon and 0.000 versus 0.006 for the
40-year horizon. The expected loss of the value style is also better than that of the growth
style across all time horizons shorter than or equal to 15 years: —0.052 versus —0.069 for
the one-year horizon and 0.000 versus —0.003 for the 15-year horizon. The expected losses
of both styles become zero for a 20-year horizon or longer. A similar pattern can be observed
using LPSDs: The LPSD of the value style is lower than that of the growth style for horizons
of 20 years or less: 0.130 versus 0.156 for the one-year horizon and 0.000 versus 0.002 for
the 20-year horizon. The LPSDs of both styles become zero for a 30-year horizon or longer.
Bootstrap analysis obtains consistent results (Panel B of Table 4). Thus, for the mid-cap
group, almost all investors with various attitudes towards risk would consider the value style
as the safer style compared to the growth style.

Table 5 presents the results for the small-cap group. According to Panel A (rolling window
analysis), the value style has lower shortfall risk (t-bill) than the growth style across all time
horizons: 0.287 versus 0.497 for the one-year horizon and 0.000 versus 0.283 for the 40-year
horizon. The value style also has better expected loss (t-bill) compared to the growth style
across all time horizons: —0.056 versus —0.119 for the one-year horizon and 0.000 versus
—0.057 for the 40-year horizon. The LPSD (t-bill) of the value style is lower than that of the
growth style across all time horizons: 0.138 versus 0.212 for the one-year time horizon and
0.000 versus 0.011 for the 40-year time horizon. Bootstrap analysis obtains consistent results,
as indicated in Panel B of Table 5. The results shown in Table 5 strongly indicate that for
almost all investors with different attitude towards risk, the small-cap value style is safer than
the small-cap growth style.

Table 6 summarizes the results by ranking the investment styles based on the shortfall risk
and LPSD. Let’s first discuss the results using LPSD. For the one-year horizon, the
large-growth style is ranked as the safest investment (lowest LPSD) using both the rolling
window analysis and the bootstrap analysis. For the five-year horizon, the large-growth style
remains the safest using bootstrap analysis and second safest using rolling window analysis.
As the holding period lengthens, the large-growth style becomes relatively riskier and the
small-value style becomes safer. In particular, the small-value style becomes the safest style
for an investment horizon longer than five years. Those results indicate that a more risk
averse investor would consider the large-growth style as the safest for a shorter investment
window; and the small-value style as the safest for a longer investment window.

The rank based on the shortfall risk exhibits different results than that using LPSD. The
small-value style is the dominant style in terms of the shortfall risk across all time horizons.
Moreover, the value styles all have lower shortfall risks than the growth styles of similar size
across all time horizons. Those results indicate that an investor with higher degree of risk
tolerance would consider the value style less risky than the growth style with the small-value
style being the safest style regardless of their investment horizon. In addition, both LPSD and
the shortfall risk rank the small-growth style as the most risky style across all time horizons.
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6. Conclusion

The time-changing nature of the risks of stocks versus bonds has been extensively
analyzed and the results are used by practitioners to make asset allocation decisions. In
contrast to previous literature, this study concentrates on the time-changing nature of the
risks of different equity styles. In addition, we incorporate investors’ degree of risk tolerance
into the analysis. We find that for more risk-averse investors, the large-cap growth style is
the safest style for a shorter investment window, while the small-cap value style is the safest
style for a longer investment window. However, more aggressive investors would consider
the small-cap value style as the safest style across all time horizons and also view value styles
safer than the growth styles of similar size. In addition, the small-growth style is the most
risky style across all investment horizons for both types of investors. The results presented
in this paper will help individual investors and financial practitioners determine the best
suited investment styles given their investment horizon and risk preferences. Although past
performance is no guarantee of future performance, history does give individual investors the
knowledge of what investment style has been historically safer given investor’s unique
investment horizon and risk preference.
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