Insights

Leveraging factors without
using leverage
FTSE Russell Multi-factor Indexes
Key points:


The debate goes on about the best way to construct a multi-factor index: a “mixed” composite of
individual factors versus an “integrated,” bottom-up approach of simultaneous factor exposures.



In this Insights, we empirically show that the FTSE Russell “tilt-tilt” integrated methodology is
more capital efficient in delivering exposures than a mixed composite methodology.



We show that the capital efficiency of the tilt-tilt methodology is equivalent to using leverage in a
composite approach.

There has been a lively debate amongst practitioners about the most capital efficient method of building a
multi-factor portfolio. By “capital efficient,” we mean the most cost effective way to achieve a given level of
factor exposures and the factor premiums accessed by those exposures. Achieving a level of factor
exposures for less means that more capital can be allocated to other targeted strategies or provide a better
allocation of the fee budget. The debate centers on comparing a top-down composite mix of individual factors
versus a bottom-up fully integrated portfolio of stocks that are simultaneously exposed to the target factors.
In this paper we use index data dating back to 1997 to demonstrate the capital efficiency of the tilt-tilt
methodology. The example indexes all use the same methodology for constructing individual factors, which
eliminates one confounding issue caused by comparing indexes from different providers who calculate single
factors differently from one another. By focusing on the delivery of factor exposures, not returns, the
additional confounding issue of individual factor return cycles is also eliminated as exposures tend to be more
stable over time than factor returns.
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A simple comparison
Let’s do a little math to illustrate our multi-factor methodology and contrast it with a composite approach. Then
we’ll bring in some empirical evidence. To keep it simple we’ll just look at a two-factor example. A simple
equal-weighted composite (“mixed”) index of the value and quality factors would be:

𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒_0.5 = 0.5 ∗ 𝑉𝑎𝑙𝑢𝑒 ∗ 𝑀𝑘𝑡 + 0.5 ∗ 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 ∗ 𝑀𝑘𝑡
Here Mkt is the market cap weight while Value and Quality are factor scores ranging from 0 to 1. An equally
simple version of the FR tilt-tilt (“integrated”) methodology would be:

𝑇𝑖𝑙𝑡_0.5 = 𝑀𝑘𝑡 ∗ 𝑉𝑎𝑙𝑢𝑒 0.5 ∗ 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 0.5
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The tilt-tilt approach takes the products of factors and weights by exponents. These two simple indexes are
apples-to-apples comparisons in the sense that if we replace Quality with Value in each we will get:

0.5 ∗ 𝑉𝑎𝑙𝑢𝑒 ∗ 𝑀𝑘𝑡 + 0.5 ∗ 𝑉𝑎𝑙𝑢𝑒 ∗ 𝑀𝑘𝑡 = 𝑀𝑘𝑡 ∗ 𝑉𝑎𝑙𝑢𝑒 0.5 ∗ 𝑉𝑎𝑙𝑢𝑒 0.5 = 𝑀𝑘𝑡 ∗ 𝑉𝑎𝑙𝑢𝑒
Now let’s compare the active exposures of these two indexes. By “active,” we mean the exposure of the
Value and Quality factors in the indexes minus whatever exposure occurs in the underlying benchmark, which
®
in this case is the cap-weighted Russell 1000 Index.
2

Figure 1 shows the active factor exposures measured in z-score units. We can see that the active value
exposure is about the same for both and the quality exposure and is a bit stronger for the Tilt_0.5. Excess
3
returns for the Composite_0.5 and Tilt_0.5 are 0.86% and 0.91% respectively. If this was all there was to it
one would probably conclude that there is not a big difference between the two methods of constructing
indexes. But this is definitely not all there is to it as the next section will show.
Figure 1. Active exposure of value-quality indexes. Composite 0.5 versus tilt 0.5
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Source: FTSE Russell. Data from December 1997 to December 2016. Past performance is no guarantee of future results. Exposures
shown may reflect hypothetical historical data. Please see the disclaimer for important legal disclosures.
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For a detailed description of the methodology, including how individual factors are constructed, see The Power of Tilting, FTSE
Russell 2016.
2
The z-scores are in units of standard deviation from zero, zero being the average. A factor z-score of 1 would be a stock or index that
has one standard deviation greater exposure than the average exposure for that factor. This way of measuring exposures allows for
apples-to-apples comparisons across different factors.
3
Dec 1997 through Dec 2016. Returns may reflect hypothetical data. Past performance is no guarantee of future returns.
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What does leverage have to do with it?
The Tilt_0.5 index example above produces an index that is not FR’s standard methodology for two factors.
Instead, the standard methodology looks like this:

𝑇𝑖𝑙𝑡_1.0 = 𝑀𝑘𝑡 ∗ 𝑉𝑎𝑙𝑢𝑒 ∗ 𝑄𝑢𝑎𝑙𝑖𝑡𝑦
There is an implicit exponent of 1.0 on each of the factor scores. This, of course, sharply increases the active
exposures to the factors, as Figure 2 shows.
Figure 2. Active exposures of value-quality indexes. Composite_0.5, Tilt_0.5 and Tilt_1.0.
0.5
0.45

Z-Scores of Active Exposures

0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05
0
Value
Composite_0.5

Quality
Tilt_0.5

Tilt_1.0

Source: FTSE Russell. Data from December 1997 to December 2016. Past performance is no guarantee of future results. Exposures
shown may reflect hypothetical historical data. Please see the disclaimer for important legal disclosures.

Comparing a Composite_0.5 with a Tilt_1.0 may appear to be an unfair comparison because it is no longer
apples-to-apples. How can we get composite index exposures up to the level of the Tilt_1.0 index? The
obvious solution is a Composite_1.0 index:

𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒_1.0 = 1.0 ∗ 𝑉𝑎𝑙𝑢𝑒 ∗ 𝑀𝑘𝑡 + 1.0 ∗ 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 ∗ 𝑀𝑘𝑡
Figure 3 show that the Composite_1.0 does indeed bring active exposures close to the Tilt_1.0 index. There
is just one problem: the Composite_1.0 represents twice more capital than was originally allocated. To see
this, repeat the exercise we did above by hypothetically replacing Quality with Value:

1.0 ∗ 𝑉𝑎𝑙𝑢𝑒 ∗ 𝑀𝑘𝑡 + 1.0 ∗ 𝑉𝑎𝑙𝑢𝑒 ∗ 𝑀𝑘𝑡 = 2.0 ∗ 𝑉𝑎𝑙𝑢𝑒 ∗ 𝑀𝑘𝑡
While for the Tilt_1.0:

𝑀𝑘𝑡 ∗ 𝑉𝑎𝑙𝑢𝑒1 ∗ 𝑉𝑎𝑙𝑢𝑒 1 = 𝑀𝑘𝑡 ∗ 𝑉𝑎𝑙𝑢𝑒 2
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The additive nature of a composite index means that one has to effectively double the
allocation to achieve the same level of active exposures as the standard Tilt_1.0
methodology. This can be achieved one of two ways. If the allocation is a sleeve of a
larger portfolio, then one can double the allocation of capital. If the index is stand-alone
however, then one must lever up the Composite_0.5 at 2x to achieve the same
exposures as the Tilt_1.0.

The multiplicative nature of the tilt-tilt methodology results in an index that exponentially raises the intensity in
the factors without having to increase capital allocations or explicitly employ leverage. The methodology
“leverages” factor exposures without actually using leverage. Many market participants are either averse to
using leverage or are prohibited from it altogether. This is the basis for our claim that the FR tilt-tilt
methodology is more capital efficient.
Figure 3. Active exposures of value-quality indexes. Composite_0.5, Tilt_0.5 and Tilt_1.0.
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Source: FTSE Russell. Data from December 1997 to December 2016. Past performance is no guarantee of future results. Exposures
shown may reflect hypothetical historical data. Please see the disclaimer for important legal disclosures.
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Extension to five factors
The leveraging effect of the tilt-tilt methodology increases with the number of factors. Figure 4 shows the
active exposures of indexes with five factors: quality, momentum, value, size and volatility. An equallyweighted composite index must be weighted at 0.2 to avoid explicit leverage:

𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒_0.2 = 0.2 ∗ 𝑀𝑘𝑡 ∗ (𝑄𝑢𝑎𝑙𝑖𝑡𝑦 + 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚 + 𝑉𝑎𝑙𝑢𝑒 + 𝑆𝑖𝑧𝑒 + 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦)
The tilt-tilt methodology requires no such constraint:

𝑇𝑖𝑙𝑡_1.0 = 𝑀𝑘𝑡 ∗ 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 ∗ 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚 ∗ 𝑉𝑎𝑙𝑢𝑒 ∗ 𝑆𝑖𝑧𝑒 ∗ 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦
Figure 4 shows that active exposures for each factor are substantially larger with the Tilt_1.0 index. The
average ratio of the active exposures is around 3, suggesting that a market participant would either have to
explicitly lever at 3x or have to allocate three times more capital to achieve the same active factor exposures.
Table 1 shows the index performance comparison of applying these different methodologies. Targeting
exposures in the capital efficient tilt-tilt way would have helped the index harness historical factor risk premia
more effectively over the long term than a composite. The Sharpe ratios indicate tilt-tilt would have delivered
higher risk-adjusted index returns as well.
Figure 4. Active exposures of five factor indexes. Composite_0.2 versus Tilt_1.0.
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Source: FTSE Russell. Data from December 1997 to December 2016. Past performance is no guarantee of future results. Exposures
shown may reflect hypothetical historical data. Please see the disclaimer for important legal disclosures.
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Table 1. Performance- December 1997 – December 2016.
Performance
Dec 1997 – Dec 2016

Russell 1000

Five Factor Tilt

Five Factor
Composite

6.87%

11.57%

8.04%

17.71%

16.90%

17.49%

0.47

0.74

0.54

Geo. Excess Return

4.39%

1.09%

Tracking Error

6.94%

1.62%

Geo. Return
Volatility
Sharpe Ratio

Source: FTSE Russell. Data from December 1997 to December 2016. Past performance is no guarantee of future results. Returns shown
may reflect hypothetical historical data. Please see the disclaimer for important legal disclosures.

Final observations
We have shown how the multiplicative tilt-tilt methodology more efficiently uses capital allocated for factor
exposures. But a related issue is often brought up: multiplying by factor scores means that any stock with a
close-to-zero score in any one factor will necessarily have a zero or extremely small weight in the final index.
The concern is that a stock that has a very high score on one factor will be eliminated if even one score on
another factor is zero or close to it.
This is entirely accurate but we consider this strength, not a weakness, of our methodology. One can think of
a five factor index as a pentathlon. An athlete might have a world’s record in one of the events, but if he is
weak in one or two other events he will not be a winner. Neither Usain Bolt nor Michael Phelps would get a
gold medal in the pentathlon. The gold goes to the athlete that is simultaneously strong and competitive in all
five events, even though he might not be a world’s record holder in any one of the events. The stocks in a five
factor tilt-tilt index are pentathletes that deliver strength in all five factors simultaneously. This contributes
substantially to the capital efficiency of the tilt-tilt methodology. It is not only an interesting theoretical
argument; it is supported by data, as we have shown.
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For more information about our indexes, please visit ftserussell.com.
© 2017 London Stock Exchange Group plc and its applicable group undertakings (the “LSE Group”). The LSE Group includes (1) FTSE
International Limited (“FTSE”), (2) Frank Russell Company (“Russell”), (3) FTSE TMX Global Debt Capital Markets Inc. and FTSE TMX Global
Debt Capital Markets Limited (together, “FTSE TMX”) and (4) MTSNext Limited (“MTSNext”). All rights reserved.
FTSE Russell® is a trading name of FTSE, Russell, FTSE TMX and MTS Next Limited. “FTSE®”, “Russell®”, “FTSE Russell®” “MTS®”,
“FTSE TMX®”, “FTSE4Good®” and “ICB®” and all other trademarks and service marks used herein (whether registered or unregistered) are
trade marks and/or service marks owned or licensed by the applicable member of the LSE Group or their respective licensors and are owned,
or used under licence, by FTSE, Russell, MTSNext, or FTSE TMX.
"NAREIT®" is a trade mark of the National Association of Real Estate Investment Trusts ("NAREIT") and "EPRA®" is a trade mark of the
European Public Real Estate Association ("EPRA") and all are used by FTSE International Limited ("FTSE") under licence. The FTSE
EPRA/NAREIT Global Real Estate Index Series is calculated by FTSE.
All information is provided for information purposes only. Every effort is made to ensure that all information given in this publication is accurate,
but no responsibility or liability can be accepted by any member of the LSE Group nor their respective directors, officers, employees, partners
or licensors for any errors or for any loss from use of this publication or any of the information or data contained herein.
No member of the LSE Group nor their respective directors, officers, employees, partners or licensors make any claim, prediction, warranty or
representation whatsoever, expressly or impliedly, either as to the results to be obtained from the use of the FTSE Russell indexes or the
fitness or suitability of the indexes for any particular purpose to which they might be put.
No member of the LSE Group nor their respective directors, officers, employees, partners or licensors provide investment advice and nothing
in this communication should be taken as constituting financial or investment advice. No member of the LSE Group nor their respective
directors, officers, employees, partners or licensors make any representation regarding the advisability of investing in any asset. A decision to
invest in any such asset should not be made in reliance on any information herein. Indexes cannot be invested in directly. Inclusion of an asset
in an index is not a recommendation to buy, sell or hold that asset. The general information contained in this publication should not be acted
upon without obtaining specific legal, tax, and investment advice from a licensed professional.
No part of this information may be reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise, without prior written permission of the applicable member of the LSE Group. Use and distribution of the
LSE Group index data and the use of their data to create financial products require a license from FTSE, Russell, FTSE TMX, MTSNext
and/or their respective licensors.
Past performance is no guarantee of future results. Charts and graphs are provided for illustrative purposes only. Index returns shown may not
represent the results of the actual trading of investable assets. Certain returns shown may reflect back-tested performance. All performance
presented prior to the index inception date is back-tested performance. Back-tested performance is not actual performance, but is
hypothetical. The back-test calculations are based on the same methodology that was in effect when the index was officially launched.
However, back- tested data may reflect the application of the index methodology with the benefit of hindsight, and the historic calculations of
an index may change from month to month based on revisions to the underlying economic data used in the calculation of the index.
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About FTSE Russell
FTSE Russell is a leading global index provider creating and managing a wide
range of indexes, data and analytic solutions to meet client needs across asset
classes, style and strategies. Covering 98% of the investable market, FTSE
Russell indexes offer a true picture of global markets, combined with the
specialist knowledge gained from developing local benchmarks around the world.
FTSE Russell index expertise and products are used extensively by institutional
and retail investors globally. More than $10 trillion is currently benchmarked to
FTSE Russell indexes. For over 30 years, leading asset owners, asset
managers, ETF providers and investment banks have chosen FTSE Russell
indexes to benchmark their investment performance and create investment
funds, ETFs, structured products and index-based derivatives. FTSE Russell
indexes also provide clients with tools for asset allocation, investment strategy
analysis and risk management.
A core set of universal principles guides FTSE Russell index design and
management: a transparent rules-based methodology is informed by
independent committees of leading market participants. FTSE Russell is focused
on index innovation and customer partnership applying the highest industry
standards and embracing the IOSCO Principles. FTSE Russell is wholly owned
by London Stock Exchange Group.
For more information, visit ftserussell.com.
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