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ABSTRACT

Russell style indexes exhibit significant momentum, particularly after medium term out- and
underperformance. The existence of this momentum produces a diversified, index-based low-cost
trading strategy which outperforms on both a raw and risk-adjusted return basis, with the long minus
short portfolio generating an average 9.25% annual return over the 34-year period analyzed. The
excess returns vary, but are robust through time and after controlling for potentially confounding

effects, such as market, size, and book-to-market effects.



Prior research has addressed momentum in individual stocks, industries, and countries,
but no known paper has noted the existence of style index momentum. Our paper extends this
literature by examining whether momentum extends to Russell style indexes. This contribution
is meaningful because it examines the relationship between style and momentum investing and
provides a diversified, index-based low-cost trading strategy to exploit such momentum.

The a priori expectation would be that no excess returns could be earned with momentum
based investment strategies since they rely on past performance, which is readily available to the
public and can be easily and cheaply exploited. Yet, despite this, researchers have reported
finding success with momentum investing strategies. Swinkels [2004] surveys the momentum
literature and concludes that there is strong evidence that superior returns can be achieved with
such strategies, but that no unambiguous explanation for its existence has been found.
Additionally, Scowcroft and Sefton [2005], in their review of various momentum studies, find
that most momentum strategies provide superior returns to industry neutral or buy-and-hold
strategies.

A number of possible explanations for this anomaly have been proposed. These include
behavioral models that are based on the idea that stock market profits from momentum strategies
arise because of inherent biases in the way that investors interpret information. Others suggest
that the profitability of momentum strategies may still be consistent with market efficiency in
that the returns are simply compensating investors for as yet unidentified risk. There is no
consensus about the cause of momentum and this paper does not attempt to explain why
momentum exists. The goal of this paper is to examine the ability of a momentum strategy to
generate excess returns by exploiting the persistence of diversified style indexes.

Style Index Data and Portfolio Structure



The monthly data are from January 1966 to December 2005, allowing for an examination
of momentum across a broad range of economic and market conditions. For the years 1969 to
1996 we use the constructed style index data from Chan, Karceski, and Lakonishok [2000]". For
years 1997 to 2005 we use the actual Russell index data. Indexes are the Russell 2000 Growth
(Value) for Small-Cap Growth (Value), the Russell Mid-Cap Growth (Value) for Mid-Cap
Growth (Value), and the Russell Top 200 Growth (Value) for Large-Cap Growth (Value). For
the remainder of this paper these portfolios will be denoted by SG, SV, MG, MV, LG, and LV,
respectively. Note, in total the data covers 37 years, but the results cover a 34-year period due to
our analysis of 36-month formation period performance.

To view the extent to which momentum may exist, we analyze various formation periods
to rank each of the six indexes based on their return over that period of time. For each index held
we then calculated subsequent returns for various holding periods. An example would be a
24,6,1 portfolio, which means we ranked the style indexes based on 24 month prior performance,
then held each single style index portfolio” for 6 months based on its formation period
performance. After the style index is held for 6 months, indexes are re-ranked on prior 24 month
performance then a single index is again selected and held for another 6 months with the process
continuing for the time period covered. The top (bottom) ranked portfolio would consist of the
style indexes selected, and held in 6 month increments, through time based on the highest
(lowest) performance in the 24-month formation period.

Profitability of Various Style Index Momentum Strategies

To analyze the performance of short-, medium-, and long-term momentum based trading

strategies, we rank the style indexes based on formation period performance, then buy the top

performing index and short the bottom performing index. The long minus short (Long-Short)



position is then held for the designated holding period. Exhibit 1 reports the average monthly
returns to Long-Short portfolios across various portfolio formation and holding periods.
<Insert Exhibit 1>

Results are generally positive and statistically significant, especially for the shorter
holding periods. Long-Short returns across various formation periods peak at 12 months of prior
performance. Across various holding periods the Long-Short returns peak at 1 month. Therefore,
top performing Long-Short portfolio was 12,1,1 with an average monthly return of 0.85% (p-
value < 1%). Based on these results, the remainder of the paper focuses on portfolios composed
of one style index with a 12 month formation and 1 month holding period. While this 12,1,1
portfolio was the highest performer for the 34 year period, when various time periods were
analyzed it was not always the top performer’. However, the top performing strategy was
consistently driven by medium-term momentum with prior performance in the 8 to 14 month
range.

Exhibit 2 shows the monthly level and persistence of the return outperformance and
underperformance for the six portfolios selected based on the ranking of their prior 12 month
performance relative to the average of the six Russell indexes. The average monthly return is
presented for each of the 12 months of the formation period and for 36 months after each style
index is ranked. For the top and bottom ranked portfolios the average cumulative 12 month prior
return was 28.10% and 1.12%, respectively. For the first month of the holding period the
average return for the top and bottom portfolios was 1.57% and 0.68%, respectively.

<Insert Exhibit 2>
All portfolios revert back to the mean, but the portfolio with greatest (lowest) prior 12

month relative performance exhibits the greatest outperformance (underperformance)



persistence. This persistence is particularly pronounced for the top style index ranked by 12
month formation period performance, which continues to outperform all other portfolios for 14
months. Also, the top and bottom ranked portfolios have the greatest spread between portfolio
performance and the average index return in the first month of the holding period, which is
consistent with the results in Exhibit 1.
Profitability of 12,1,1 Style Index Momentum Portfolios

Exhibit 3 reports the annualized results for six 12,1,1 portfolios, long top minus short
bottom 12,1,1 portfolio, the six Russell indexes used to build those portfolios, and other indexes
for comparison. As predicted by style index momentum, the 12,1,1 portfolio performance
increases monotonically with prior 12 month performance. The long top minus short bottom
12,1,1 arbitrage portfolio has an annualized return of 9.25% and a Beta estimate of -0.01. The
top 12,1,1 also outperforms all of the Russell style indexes and other indexes on return, Sharpe
ratio, Treynor ratio, and Jensen’s alpha.

More importantly, on a risk-adjusted basis the six ranked 12,1,1 portfolios improve
monotonically with prior 12 month performance. The Sharpe ratio, Treynor ratio, and Jensen’s
alpha all show such improvement, indicating that style index momentum not only provides

excess raw returns, but excess returns on a risk-adjusted basis as well.

o . AR, -AR,
Sharpe ratio is calculated as follows: Sharpe Ratio =———— (1)
Gi
. . AR, AR,
Treynor ratio is calculated as follows: Treynor Ratio =——— (2)
Jensen’s alpha is calculated as follows: R,-R, =, +B*RR,, —R,,)+¢, 3)

Where: AR; = average annualized return on portfolio i
AR,r= average annualized return on the one month Treasury bill
o; = standard deviation of portfolio i
B; = beta for portfolio i
R;; = monthly return of portfolio i



R,z; = montly one-month T-Bill return

R,,,; = monthly VW CRSP Index return

a; = Jensen’s alpha for portfolio i

<Insert Exhibit 3>

Using Fama-French 3-factor models we further analyze the top, bottom, and Long-Short
12,1,1 portfolio returns over the 34 year period. The model is as follows:

R,-R,, =a,+b*(R,, —R,)+s *SMB, +h *HML, +¢,, 4)

Where the dependent variable (R;-R,s ;) 1s the 12,1,1 portfolio return minus the one
month Treasury Bill rate, R,, -R,z;, 1s the market factor (CRSP value-weighted index minus the
one month Treasury Bill rate), SMB (small minus big) is the size factor, and HML (high minus
low) is the book-to-market factor’. The o; represents the 12,1,1 portfolio return in excess of the
one-month Treasury Bill rate not explained by the risk factors in the model. Exhibit 4 reports a
monthly alpha of 0.53% (6.60% annualized) for the top 12,1,1 portfolio and -0.41% (-4.81%
annualized) for the bottom 12,1,1 portfolio, both statistically significant with p-values < 1%. The
Long-Short portfolio produced a monthly alpha of 0.45% (5.56% annualized) which was
statistically significant at the 5% level. These results again provide evidence of momentum in
style indexes even after controlling for market, size, and book-to-market factors.

<Insert Exhibit 4>

Allocation and Average Return of Selected Style Indexes

Each of the six 12,1,1 portfolios’ allocation (Panel A) and contribution to returns (Panel
B) of the six Russell indexes are reported in Exhibit 5. For the top performing portfolio, and for
all 12,1,1 portfolios, the largest allocation was the SV at 34.1%. This means that SV had the
largest prior 12 month performance 34.1% of the time and was therefore held in the 12,1,1

portfolio 34.1% of the 34 year period analyzed. The SV was also the highest performing style



index over the 34 year period analyzed, but was not the leading average return contributor to the
12,1,1 portfolio performance. The largest contributor was MG, followed by SG, LV, then SV,
with average monthly returns of 2.11%, 1.97%, 1.78%, and 1.69%, respectively. This indicates
that the momentum exhibited is not simply a SV phenomenon. For the bottom performing 12,1,1
portfolio the largest allocation was the LG at 32.8% and the smallest was the MV at 3.7% with
average monthly returns of 0.11% and 0.70%, respectively.
<Insert Exhibit 5>

Performance Through Time of 12,1,1 Portfolios

To succinctly show that the 34 year period results are not solely driven by a particular
time period and are robust through time we report the top, bottom, and Long-Short 12,1,1
portfolios in Exhibit 6. Top is the 12,1,1 portfolio with the highest formation period
performance, bottom is the 12,1,1 portfolio with the lowest formation period performance, and
Long-Short is the difference. On an annualized return basis the returns for the periods analyzed
vary from 3.08% to 13.71%, depending on the period analyzed, and averaged 9.25%. If you
exclude the two largest return periods from ’72 to ’80 the Long-Short portfolio still returns an
annualized 5.08%. On an individual calendar year basis, not reported for brevity, the worst Long-
Short portfolio return was -20.35% in 2000 and the best was 50.11% in 1999.

<Insert Exhibit 6>

Average Holding Period

To further evaluate the momentum persistence we analyzed the average holding periods
of the top and bottom 12,1,1 portfolios. Even though style indexes were analyzed on a monthly
basis for reshuffling, on average, reshuffling was only required about twice a year. The top and

bottom positions are held for an average of 5.65 and 6.10 months, respectively. Interestingly, the



LG had the longest holding period for both the top and bottom position. The bottom position was
for 26 months from March 1976 to April 1978 and the top position was for 24 months from May
1989 to April 1991. The relatively infrequent need for rebalancing when combined with the low
cost of exchange traded funds supports the viability of this momentum trading strategy.
Conclusion

In this paper, we report the first known evidence of style index momentum. This
momentum is particularly interesting since it provides a diversified, index-based low-cost
trading strategy to exploit it. For brevity, we focus on results for the 12,1,1 portfolios, but find
significant abnormal returns for portfolios across various formation and holding periods. The
raw and risk-adjusted returns for the 12,1,1 portfolios decrease monotonically when ranked on
prior 12 month formation period performance and are not driven solely by any given style index.
Furthermore, the results are robust through time and after controlling for market, size, and book-

to-market risk factors.



ENDNOTES

' We would like to thank Jason Karceski for providing us with the constructed index data
from January 1969 to December 1996 used in Chan, Karceski, and Lakonishok [2000].

? Holding multiple indexes simultaneously were analyzed, but only single index
portfolios are reported due to larger momentum and significance relative to multiple index
holdings.

3 For this study we evaluated all formation periods from -36 to -1 months and holding
periods from +1 to +36 months. However, for brevity we only report months at common
breakpoints.

*We would like to thank Kenneth French for providing HML and SMB factor data on his

website, http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html.
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Exhibit 1: Monthly Average Returns of Russell Style Indexes Long-Short

Portfolios
Holding Period

Formation Period 1 3 6 12 24 36
1 0.59% 0.54% 0.26% 0.54% 0.12% 0.22%
(2.71) (2.43) (1.20) (2.41) (0.54) (0.96)
3 0.69% 0.28% 0.21% 0.43% 0.01% -0.17%
(2.97) (1.26) (0.92) (1.92) (0.06) (-0.81)
6 0.54% 0.48% 0.41% 0.55% 0.29% 0.30%
(2.45) (2.19) (1.87) (2.49) (1.31) (1.46)
12 0.85% 0.79% 0.68% 0.71% 0.22% 0.19%
(3.70) (3.52) (3.09) (3.15) (1.03) (0.93)
24 0.67% 0.61% 0.55% 0.60% 0.43% 0.30%
(3.06) (2.85) (2.65) (2.92) (2.04) (1.44)
36 0.46% 0.37% 0.45% 0.45% 0.23% 0.25%
(2.10) (1.73) (2.12) (2.16) (1.11) (1.13)

The t-statistic, reported in parentheses, is the mean return divided by its standard error.




2.50%

2.00%

1.50%

1.00%

0.50%

0.00%

-0.50%

Exhibit 2: Average Monthly Returns -12 to +36 Months for

Portfolios Selected On Prior 12 Month Performance

------- Avg. Index Portfolio
—a— Top 12,1,1 Portfolio
—a—2nd 12,1,1 Portfolio
——3rd 12,1,1 Portfolio
——a—4th 12,1,1 Portfolio
—a—5th 12,1,1 Portfolio
——o— Bottom 12,1,1 Portfolio

10




Exhibit 3: Performance of 12,1,1 Portfolios, Russell Style Indexes, and Other Indexes
from Jan. 1972 to Dec. 2005 (t-statistics are in parentheses)

Standard Jensen's

Portfolio Annual Sharpe Treynor Deviation  Alpha Beta
Return Ratio Ratio  (Annualized) (Annualized) Estimate
Top 18.77% 0.65 0.119 19.51% 7.22% 1.07
(4.12) (34.64)
2nd 16.54% 0.57 0.103 18.44% 5.31% 1.02
(3.31) (35.85)
3rd 13.07% 0.42 0.072 16.83% 2.14% 0.97
(1.75) (44.14)
12,11 4th 9.13% 0.16 0.028 19.13% -1.71% 1.09
Portfolios (-1.20) (41.91)
5th 7.93% 0.10 0.017 18.58% -2.82% 1.07
(-2.16) (44.63)
Bottom 7.40% 0.07 0.012 19.45% -3.23% 1.09

(-2.08) (38.06)

Long Top - Short Bottom 9.25% 0.20 -2.178 16.01% 4.43% -0.01
(1.57) (-0.29)

Small-Cap Value 16.09% 0.56 0.106 17.95% 5.25% 0.95

(2.97) (30.25)

Small-Cap Growth 9.84% 0.16  0.028 23.74% -1.46% 1.33

(-0.76) (38.07)

Mid-Cap Value 14.75% 0.55 0.097 15.77% 3.93% 0.90

Russell (3.21) (41.10)
Indexes Mid-Cap Growth 10.88% 0.23 0.038 20.98% -0.74% 1.26
(-0.63) (58.64)

Large-Cap Value 12.26% 0.43 0.075 14.45% 1.85% 0.83

(1.75) (43.49)

Large-Cap Growth 8.69% 0.15 0.025 17.74% -2.15% 1.05

(-1.98) (52.59)

EW of Russell Indexes  12.42% 0.38 0.060 16.90% N/A N/A

Other S & P 500 7.64% 0.10 N/A 15.29% N/A N/A
Indexes CRSP VW w/ Distribution: 11.10% 0.32 N/A 15.75% N/A N/A

30-Day Treasury Bill 6.06% 0.00 N/A 0.87% N/A N/A
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Exhibit 4: Fama-French Three-Factor Model Coefficients For 12,1,1
Portfolios (t-statistics are in parentheses)

17,11 Alpha
Portfolio (Monthly) Rn, - R SMB HML Adj R-Sq
Top 0.53% 0.96 0.46 -0.06 0.80
(4.06) (31.65) (10.73) (-1.56)
Bottom -0.41% 1.09 0.21 0.16 0.80
(-3.19) (36.31) (4.89) (3.86)
Long-Short 0.45% -0.13 0.26 -0.22 0.05

(1.98)  (-2.35)  (3.39)  (-3.04)
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Exhibit 5: Allocation and Average Return of Style Indexes Across 12,1,1 Portfolios

Based on Prior 12 Month Performance
Panel A: Allocation of Style Indexes Across 12,1,1 Portfolios

Portfolio SG SV MG MV LG LV Sum:
12,1,1 Top 15.4% 34.1% 5.9% 12.3% 23.3% 9.1% 100.0%
Portfolios 2nd 11.0% 20.1% 17.9% 27.2% 7.1% 16.7% 100.0%
Based on 3rd 13.2% 8.1% 18.4% 20.1% 11.3% 28.9% 100.0%
Formation 4th 15.2% 12.7% 23.3% 23.8% 9.6% 15.4% 100.0%
Period 5th 14.0% 12.0% 28.7% 13.0% 15.9% 16.4% 100.0%

Performance Bottom 31.1% 13.0% 5.9% 3.7% 32.8% 13.5% 100.0%
Sum: 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Panel B: Average Monthly Return of Style Indexes Across 12,1,1 Portfolios

Weighted

Portfolio SG SV MG MV LG LV Average:
12,11 Top 1.97% 1.69% 2.11% 1.10% 1.29% 1.78% 1.60%
Portfolios 2nd 1.40% 1.54%  0.74% 1.54% 2.57% 1.36% 1.43%
Based on 3rd 0.11% 2.50% 1.50% 1.47% 1.82% 0.54% 1.15%
Formation 4th -0.52% 1.11%  0.78% 1.87% 0.37% 1.05% 0.89%
Period 5th 2.04% 1.39%  0.69% -0.48%  0.42% 0.79% 0.78%

Performance Bottom 1.11% -0.09% 2.36% 0.70% 0.11% 1.63% 0.76%
Average: 1.02% 1.36% 1.36% 1.03% 1.10% 1.19% 1.10%
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Exhibit 6: Performance of 12,1,1 Portfolios Through Time

Panel A - Cumulative Returns

Standard  Jensen's
# of Annualized Deviation Alpha Beta
Period months  Portfolio Return (Annualized) (Annualized) Estimate

Top 11.38% 15.8% 9.03% 0.81

'01 to '05 60 Bottom 4.59% 20.4% 2.50% 1.23
Long-Short 4.31% 16.4% 4.19% -0.41

Top 16.07% 21.3% 6.70% 1.07

'96 to '05 120 Bottom 7.01% 20.4% -1.53% 1.02
Long-Short 6.34% 21.3% 4.61% 0.05

Top 18.16% 18.5% 5.92% 1.06

'91 to '05 180 Bottom 10.30% 18.2% -1.05% 1.04
Long-Short 5.52% 18.2% 3.14% 0.02

Top 16.01% 18.5% 4.36% 1.03

'86 to '05 240 Bottom 8.97% 19.2% -2.16% 1.06
Long-Short 4.90% 16.8% 2.03% -0.03

Top 16.57% 18.0% 4.43% 1.02

'81 to '05 300 Bottom 9.46% 18.8% -2.19% 1.07
Long-Short 5.08% 15.8% 0.99% -0.05

Top 20.23% 19.2% 6.61% 1.09

'76 to '05 360 Bottom 9.54% 18.3% -2.82% 1.04
Long-Short 8.67% 15.8% 3.40% 0.05

Top 18.77% 19.5% 7.22% 1.07

'72 to '05 408 Bottom 7.40% 19.4% -3.23% 1.09
Long-Short 9.25% 16.0% 4.43% -0.01

Panel B - Various Period Returns

Top 11.38% 15.8% 9.03% 0.81

'01 to '05 60 Bottom 4.59% 20.4% 2.50% 1.23
Long-Short 4.31% 16.4% 4.19% -0.41

Top 20.96% 25.8% 2.08% 1.30

'96 to '00 60 Bottom 9.49% 20.4% -3.92% 0.86
Long-Short 8.42% 25.4% 1.08% 0.44

Top 22.45% 11.2% 5.16% 0.98

'91 to '95 60 Bottom 17.18% 12.9% -0.70% 1.10
Long-Short 3.88% 9.6% 1.69% -0.13

Top 9.81% 18.5% -0.68% 0.96

'86 to '90 60 Bottom 5.07% 21.9% -5.02% 1.11
Long-Short 3.08% 11.3% -2.07% -0.14

Top 18.82% 16.0% 4.62% 0.98

‘81 to '85 60 Bottom 11.46% 17.4% -2.22% 1.10
Long-Short 5.80% 11.1% -3.17% -0.10

Top 40.33% 23.8% 17.42% 1.40

'76 to '80 60 Bottom 9.92% 15.8% -5.72% 0.94
Long-Short 28.57% 15.0% 15.30% 0.47

Top 8.37% 21.8% 10.47% 1.00

'72t0'75 48 Bottom -7.37% 26.4% -2.59% 1.32
Long-Short 13.71% 17.7% 6.84% -0.31
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