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1. Introduction
The second paper in this series examined the 
performance of nine smart beta strategies for US 
equities. We concluded that a significant proportion of 
the additional return from these nine strategies could 
be traced to the risk factors identified in the academic 
literature which we reviewed in the first paper in this 
series. The fact that this additional return could be 
decomposed into these factor risk building blocks led 
us to question whether it was possible to build smart 
beta strategies from the building blocks themselves. 
Luckily for investors, benchmark providers such as 
S&P have created indices based on these individual 
risk factors so that we have the very building blocks 
needed to explore this possibility. In this paper then, 
we extend our study to look more closely at 9 smart 
beta, US equity strategies that have been transformed 
into financial market indices by S&P and ask whether 
combinations of them could generate a more attractive 
risk-return profile for investors than could be achieved 
by investing in a market cap-weighted US equity 
portfolio. In essence we are looking for evidence to 
suggest that we can build ‘smart US equity portfolios’ 
from smart beta components.

2. Forming smart beta portfolios
There are now many smart beta equity strategies in 
existence that have been made available to investors 
by providers in the form of investment funds and ETFs. 
Here we focus on 9 smart beta strategies that are 
available as S&P indices1.

So in addition to our familiar cap-weighted index, what 
are these 9 S&P, smart beta components?

The 9 indexed strategies are listed in column 1 of 
Table 1. As can be seen, they include strategies that 
should now be familiar to readers. For example, the list 
includes an equally-weighted strategy; strategies based 
on low volatility, dividend yield, low beta, momentum, 
quality, size, growth and value. 

1	� For more detailed information about each of these smart beta indices go to: www.eu.spindices.com

Table 1: Performance of the S&P Smart Beta Indices, Dec 2001 - Sept 2015 

	 Mean return 	 Standard	 Sharpe	 Maximum 
	 (% pa)	 deviation	 Ratio	 Drawdown 

Factor indices: 
			 
Equal	 8.7%	 17.3%	 0.42	 54.9%
Small Cap	 9.0%	 18.3%	 0.41	 52.2%
Value	 5.6%	 15.9%	 0.27	 56.8%
Momentum	 6.3%	 14.4%	 0.35	 44.3%
Low Volatility	 8.6%	 10.3%	 0.70	 35.4%
Quality	 9.1%	 21.1%	 0.37	 58.6%
Dividend Yield	 7.9%	 13.8%	 0.47	 49.3%
Growth	 6.1%	 14.0%	 0.34	 45.3%
Low Beta	 6.8%	 12.4%	 0.44	 44.7%
			 
Benchmark 
				  
S&P500	 5.9%	 14.6%	 0.31	 50.9% 

 
This Table presents some performance statistics of a set of S&P Smart beta indices. Source: Datastream, Bloomberg and 
Standard & Poors. Past performance is not a guide to future returns.
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Table 2: Combining smart beta, US equity investment strategies, Dec 2001 - Sept 2015 

Factor Index Portfolios	 S&P 500	 Equally-Weighted	 Risk Balanced 
			 
Annualised Returns	 5.9%	 7.8%	 7.5%
Annualised Volatility	 14.6%	 14.4%	 13.7%
Sharpe Ratio	 0.31	 0.45	 0.44
Max. Drawdown	 50.9%	 48.6%	 48.4%

 
This Table presents the performance of the S&P 500 and that of two investment strategies based on nine S&P smart beta 
indices. Source: Datastream, Bloomberg and Standard & Poors. Past performance is not a guide to future returns.

All of the indices listed in Table 1 are directly related to 
the risk factors identified in the academic literature, and 
comprise portfolios of US stocks. The common data 
period for examining all 9 begins in December 2001 
and ends in September 2015. 

These indices thus give us the potential building 
blocks for a US equity smart beta portfolio. For 
comparison purposes we show the performance of 
the representative S&P500 cap-weighted index as 
well as some summary performance statistics for 
the 9 smart beta indices in columns 2 to 5 in Table 1. 
The performance statistics in the table show that all 
of the smart beta strategies except ‘Value-weighted’ 
outperformed the S&P500 index in both absolute and 
risk-adjusted return terms. The average, annualised 
return of the S&P500 benchmark over this decade 
and a half is 5.9% pa with an associated Sharpe 
ratio of 0.31. This compares unfavourably with, for 
example, the Low Volatility strategy which produced 
an annualised return of 8.6% over the same period 
with an associated Sharpe ratio of 0.70. Table 1 also 
reports the maximum drawdown of each strategy over 
the sample period. This statistic essentially tells us the 
worst peak to trough performance of the strategy. So 
for example, if we take the S&P500 benchmark, had an 
investor invested at this peak and sold at the related 
trough they would have experienced a loss of 50.9%. 
Most of the strategies produce a very similar maximum 
drawdown statistic, with the Low Volatility strategy 
producing the lowest value of 35.4%. We will return to 
the painful issue of drawdown in section 4 of the paper.

Maximum drawdown aside, given such superior 
performance what happens if we form portfolios of 
smart beta strategies as an alternative to a Market Cap-
weighted, ‘passive’ strategy? How do the strategies 
perform together? As long as they evolve relatively 
independently as the economic cycle unfolds there 
may be diversification and performance benefits from 
combining them. In the next section of this paper we begin 
by exploring simple combinations of smart beta strategies. 
 
 
3. Simple combinations of the smart beta strategies
Intuitively since the strategies explained in section 2 
are all ‘long’ US equities we may expect relatively little 
benefit from combining them in portfolios. Table 2 below 
shows the effect on portfolio performance of two simple 
methods of combining the strategies: equal dollar 
weights in each strategy along with equal volatility from 
each strategy. The results are shown in Table 3. The 
“S&P 500” column in Table 2 presents the summary 
statistics of the Cap-weighted benchmark once again, 
for ease of comparison. The “Equally-Weighted” column 
presents the performance statistics that arose from 
combining the 9 smart betas indices described earlier 
in equal proportions, rebalanced monthly. The equally-
weighted approach produces a higher return of 7.8% 
than the market cap approach and a higher Sharpe 
ratio of 0.45. However, its performance was not very 
different from the performance of the equally-weighted 
strategy shown in Table 1, with a slightly lower absolute 
return but higher Sharpe ratio.
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In the final column of Table 2 we present the results of a 
strategy that we refer to as “Risk Balanced”. This strategy 
involves calculating strategy weights so that the weighted 
volatility of each of the 9 components is equal, or 
‘balanced’. Again the weights are rebalanced at the end of 
each month. This strategy again produced a higher return 
and higher Sharpe ratio than the cap-weighted strategy, 
but again the performance was not very different to that of 
the individual Equally-Weighted strategy.

Figure 1 below plots the total return indices for the 
S&P500, together with the equally-weighted and risk 
balanced portfolios of the 9 strategies as in Table 2 
above: the equally weighted (blue) and risk balanced 
(orange) portfolio returns are almost exactly the same, 
resulting in almost identical lines with the orange 
being superimposed on the blue. The reason for this 
is that the risk balanced weights are, on average, not 
deviating a lot from the 11.11% equal weightings.

Figure 1: Equal Weighted and Risk Balanced Weighted Portfolio Returns against S&P500

 
This Figure presents the cumulative performance of the S&P 500 and that of two investment strategies based on nine S&P smart beta 
indices (see also Table 2). Source: Datastream, Bloomberg and Standard & Poors. Past performance is not a guide to future returns.

But can we improve on the simple, rather naive 
aggregation in Table 2 using popular investment rules? 
In Sections 4 and 5 of this paper we show that it was 
possible to improve dramatically on the performance of 
these simpler combinations of smart beta strategies.
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Table 3: Applying momentum and trend following strategies, Dec 2001 - Sept 2015 

Factor Index Portfolios	 S&P 500	 Momentum	 Trend following 
			 
Annualised Returns	 5.9%	 8.4%	 9.1%
Annualised Volatility	 14.6%	 14.0%	 8.9%
Sharpe Ratio	 0.31	 0.50	 0.87
Max. Drawdown	 50.9%	 46.3%	 13.7% 

 
This Table presents the performance of the S&P 500 and that of two investment strategies based on nine S&P smart beta 
indices. Source: Datastream, Bloomberg and Standard & Poors. Past performance is not a guide to future returns.

4. Momentum and trend following
The first method that we look at for constructing 
portfolios with more attractive risk and return 
characteristics draws heavily on the work discussed in 
Paper 1 of this series, relating to momentum investing. 
Momentum investing involves buying assets that 
have performed well in the recent past relative to their 
peers and holding them until they underperform. This 
could involve, say, buying the best performing 20% 
of stocks in the US stock market, holding them for a 
month and then reshuffling the portfolio if they are no 
longer the best performing ones; this can be repeated 
every month and so on. In our case we ranked the 9 
indices every month based on their performance over 
the previous 6 months and form a portfolio of the best 
5 performing strategies (with 20% of the portfolio in 
each). This approach is known as ‘relative momentum’; 
‘relative’ because we form portfolios with strategies that 
have performed well relative to the others. 

Of course, the momentum strategy does not preclude 
the possibility that all 9 are performing ‘badly’, and 
that we are simply choosing the best of a bad lot! An 
alternative approach, known as ‘trend following’, or 

by some as ‘absolute momentum’, involves buying an 
asset if its price is in an upward trend but holding the 
same percentage in cash, or similar low risk asset, 
if it is in a downtrend. Of course the idea of what 
constitutes an upward or downward trend is pretty 
controversial so we use the following, simple rules:

i.	� If the value of the smart beta index is above the 
average of the previous 8 end-month values, we 
‘invest’ one ninth of our portfolio into this index 
strategy. Our results are not too sensitive to the exact 
definition of what constitutes a ‘trend’ in this context. 

ii.	� However, if the value of the smart beta index is 
below this number we ‘invest’ one ninth of our 
portfolio into US T-bills.

The implication of applying such a rule to assets in 
general and our 9 smart beta indices in particular 
is that in down markets it is quite possible that the 
portfolio could be largely (or indeed completely) in 
cash: hence wealth is protected. Table 3 summarises 
the performance for our 9 indices using these portfolio 
construction rules.

These two strategies certainly give superior 
performance to the Market cap-weighted approach, 
and the equal-weighting of the smart beta indices 
shown in Table 2. But the most dramatic improvement 
is seen in the massively reduced maximum drawdown 
experienced by the trend following strategy which 
moves assets between cash and the individual smart 
beta strategies based on simple rules applied to each 
of the 9 indices separately. Not only is the average 
annualised return of 9.1% superior to all but one of 
the individual smart beta strategies shown in Table 1, 
the maximum drawdown statistic has been reduced 

from around 40-50% to just 13.7%. We know from 
behavioural finance research that what investors 
fear most are sharp losses, essentially because they 
are loss averse, rather than being risk averse as the 
classical modern portfolio theory assumes. The trend 
following smart portfolio strategy appears to have 
mitigated much of this downside risk2.

Figure 2 plots the cumulative total return from the 
S&P500 index, along with that of the Momentum and 
Trend Following strategies.

2	� Researchers have applied similar trend following rules to a wide range of asset classes, including currencies, commodities, 
real estate and equities, using a range of sample periods, generally find that maximum drawdowns can be massively 
reduced, volatility slashed, with no adverse consequences for returns. For example, see Faber, M., A Quantitative 
Approach to Tactical Asset Allocation’, The Journal of Wealth Management, Spring, 2007.
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Figure 2: Momentum and Trend Following Portfolio Returns against S&P500

 
This Figure presents the performance of the S&P 500 and that of two investment strategies based on nine S&P smart beta indices 
(see also Table 3). Source: Datastream, Bloomberg and Standard & Poors. Past performance is not a guide to future returns.
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What is the reason for the historical success of such a 
simple trend following rule? Behavioural finance tells 
us that investors are prone to numerous biases and 
are far from rational. Such biases include herding, 
continuation, regret avoidance, mental accounting, etc., 
all of which help to explain why investors hold on to 
losing positions for far too long. A rule like the simple 
trend following rule applied here, might be an effective 
way of overcoming such emotional biases.

But would it have been possible to capture this 
performance by seeking to protect against the downside 
risk embodied in say the S&P500, by using derivative 
instruments? In practice it turns out that just as you want 
to buy protective puts as volatility rises then so does the 
rest of the market! So the cost of protection rises, often 
dramatically, and performance suffers. Switching in and 
out of cash, by using the trend following signals, carries 
no such high price and, indeed, a ‘pay-off type’ diagram 
linking the underlying S&P500 return with that of the 
active portfolio looks very much like a conventional call 
option diagram. This call option-like payoff structure is 
shown in Figure 3. Each dot on the figure represents 
the return on the S&P500 index with the trend following 
filter on the one hand (the vertical axis) and the return in 
the same month derived from the (market cap-weighted) 
investment in the S&P500 (horizontal axis). The trend 
following strategy tends to produce very similar returns 
when the S&P500 index had a positive month, but far 
better returns when the market index sold off. This is 
the sort of protection that a call option on the market 
provides.
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Figure 3: Optionality in Strategy Payoffs, Dec 2001 - Sept 2015
Comparing S&P500 with the S&P500 with a trend following strategy

This Figure presents the performance of the S&P 500 and a trend following investment strategy based on the S&P index. 
Source: Datastream, Bloomberg and Standard & Poors. Past performance is not a guide to future returns.
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5. A Five Index Smart Beta Portfolio
The academic community has investigated over 250 
factors3 that might all be candidates for a basis of a smart 
beta index: some 20 years ago there were only fi ve, 
namely market cap, value, small cap, momentum and low 
beta. Here we construct a simplifi ed version of the index 
universe by choosing strategies with the lowest pairwise 
correlations, but which also have been replicated across 
numerous time-periods and geographies and which have 
some solid underpinning in fi nancial and economic theory. 

The fact that performance improves so dramatically once 
the strategies are allowed to switch into cash when the 
trend turns downward suggests that this could be key 
to improved performance for a range of asset classes. 
This leads to a well-trodden path in economics of trying 
to identify different economic regimes which will be 
associated in a fairly systematic way with up and down 

markets. But how do we decide if a market is in an 
upward (bull) or downward (bear) phase?

There are many approaches to so-called ‘market-timing’, 
but in Table 4 we use some popular economic indicators 
such as the implied volatility of the stock market, known 
as the VIX, and the sentiment indicator called the PMI, 
the Purchasing Managers’ Index, to help us identify an 
economic regime in a systematic way. Both are forward-
looking variables rather than an average of past values or 
similar. We transform these variables into bull and bear 
market indicators and use their signals on a monthly basis 
to guide portfolio construction. The results are presented 
in Table 4. The results in the fi nal column of Table 4 are by 
far the most impressive of all the portfolio combinations we 
have looked at. The fi ve factor dynamic portfolio approach, 
produced an annualised return of 13.4%, a Sharpe ratio of 
1.10 and a maximum drawdown statistic of 13.6%.

3  See Harvey, C.R., et al, And the Cross-Section of Expected Returns, available at http;//ssrn.com/abstract=2249314(2015)
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Table 4: Five Smart Beta Indices with Dynamic Portfolio Selection (Dec, 2001 – Sept, 2015)
 

				    5 factor, 
Factor Index Portfolios		  S&P 500	 Equally-weighted	 active portfolio 
			 
Annualised Returns		  5.9%	 8.5%	 13.4%
Annualised Volatility		  14.6%	 14.3%	 10.9%
Sharpe Ratio		  0.31	 0.49	 1.10
Max. Drawdown		  50.9%	 47.5%	 13.6% 

 
This Table presents the performance of the S&P 500, an equally-weighted portfolio of nine S&P smart beta strategies and that 
of an active investment strategy based on five S&P beta indices. Source: Datastream, Bloomberg and Standard & Poors. Past 
performance is not a guide to future returns.

Figure 4 shows the performance of the USA equity 
S&P500 versus the dynamic ‘market signal’ five 
index portfolio.

Figure 4: Market Signal Portfolio Returns against S&P500
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This Figure presents the performance of the S&P 500 and that of an active investment strategy based on five S&P beta indices 
(See also Table 4). Source: Datastream, Bloomberg and Standard & Poors. Past performance is not a guide to future returns.
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6. Conclusions
It is widely considered to be particularly difficult 
to choose an active US equity mutual fund that 
consistently outperforms the cap-weighted US equity 
market: hence the attraction to many investors of 
investing in a market cap-weighted US equity tracking 
portfolio. Arguably the difficulties that active US equity 
fund managers have in beating this benchmark stem 
from the efficiency of this heavily researched capital 
market. However, we saw in paper 2 of this series that 
even a ScrabbleTM 4-weighted investment strategy can 
outperform this benchmark, and in this paper have 
seen that single risk factor indices produced by S&P 
can also dominate the same benchmark.

However, combining smart beta equity strategies is still 
at an early stage. We know that individual strategies 
are not always the best performers. Rather, changes 
in the business cycle will likely influence each strategy 
and therefore affect their relative performance. So 
careful combinations of strategies into portfolios can 
lead to superior performance, very substantially indeed 
when we allow trend following or active portfolio 
construction as in Table 4, taking advantage of the 
economic cycle to identify different regimes.

The success of these results can be challenged on 
a number of grounds, most notably on the grounds 
of transactions costs and fees, that have not been 
included in our calculations for any of the strategies, 
though our initial investigations calibrating average 
portfolio strategy turnover and transactions costs shows 
that superior performance has largely been maintained. 
We do not claim, that past performance is a guarantee 
of future performance. Instead we hope that the results 
here will inspire investors to quiz their advisers and 
investment managers to take another look at how smart 
beta factors might be combined to produce a smart 
beta portfolio, with the potential for commensurately 
more attractive risk-adjusted returns.

In the next and final paper in this series we look at the 
due diligence and monitoring challenges that investors 
face when choosing a fund that implements a smart 
beta investment strategy compared with choosing a 
more traditional, active investment fund. 

4	� This paper is being produced by CASS Business School and Invesco PowerShares. It is not endorsed by any rights holder 
in respect of the Scrabble game.
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particular market. These indices seek to 
outperform the performance of a particular 
market through intelligent security selection 
and weighting. 
 
Invesco PowerShares is part of Invesco Ltd., 
a leading independent global investment 
management company dedicated to helping 
people worldwide build their financial security. 

About Cass Business School 
In 2002, City University’s Business School 
was renamed Sir John Cass Business School 
following a generous donation towards
the development of its new building in Bunhill 
Row. The School’s name is usually abbreviated 
to Cass Business School.

Sir John Cass’s Foundation 
Sir John Cass’s Foundation has supported 
education in London since the 18th century and 
takes its name from its founder, Sir John Cass, 
who established a school in Aldgate in 1710. Born 
in the City of London in 1661, Sir John served as 
an MP for the City and was knighted in 1713.


