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Abstract

This paper introduces a new risk measure called Active Business Risk, based
on the excess level of sector or industry exposure in a portfolio or index and
shows that Active Business Risk is an important driver of portfolio return.

Most passive indices carry unmanaged industry exposures due to their
weighting methodology (e.g. market cap or equal weight). The paper compares
the Active Business Risk Score for several core equity indices that are
perceived to be well diversified and shows that they currently carry an elevated
level of Active Business Risk.

Portfolios with high Active Business Risk Scores have higher sensitivity to
economic shocks which impact companies with related business risks, often
causing the portfolio to perform poorly relative to more diversified
alternatives. We conclude that Active Business Risk is a quantifiable risk that
is not adequately diversified by cap weighted indices, leading to inefficient
capture of their potential equity risk premia.

Key words: Active Business Risk, Active Share, Market Cap Weight, Core
Equity Exposure, Diversification, Stratified Weight.
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Active Business Risk

products follow market cap weighted indices.

Investors perceive them to be a passive way to gain
diversfied equity exposure, however such indices do not
control the concentrated sector or industry exposures that
can occur due to general ebb and flow of markets. Such
risk concentrations challenge the notion of diversfication
and whether cap weighted indices are taking on excess
sector or industry risk, versus a more neutral benchmark.

T he vast majority of core equity investment

The degree to which a fund is considered active is often
summarized by calculating its Active Share. Active
Share! is defined as the turnover that the portfolio would
incur in order to bring its weights back to a chosen
benchmark  (usually  market-cap-weighted).  For
example, a US large cap investor looking to outperform
the S&P 500 might have a strong view that JP Morgan
is trading cheaply, especially relative to Microsoft. This
investor may express their view by overweighting JP
Morgan by 3% and funding this position with an equal-
sized underweight in Microsoft, while keeping their
other positions at identical weights to the S&P 500 (as
in Exhibit 1 below). The Active Share for this portfolio
against its designated benchmark, the S&P 500, is 3%.
The general formula is simply the sum of each position’s
absolute active weight divided by 2.

Active Share was originally designed to expose closet
index managers who professed to be actively managing
their funds, while taking very little relative risk. It
follows that if such funds charge a high fee (e.g. 60bps
or higher), they will most likely underperform their
benchmarks. Active Share is a useful tool to avoid

Exhibit 1: Active Share Example
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overpriced funds, however it tells us very little about the
risk exposures taken by the strategy.

For example, when a manager selects stocks that they
consider to be good value, they may have taken an
indirect risk at the sector or industry level. In our
example, the manager is overweight banks and
underweight software. Such business risks? are not fully
quantified by most active strategies and hence are not
adequately controlled.

We define Active Business Risk as the amount of trading
necessary in order to bring the portfolio’s sector or
industry weightings back to a neutral exposure (which
we will define shortly).

Active Business Risk is conceptually analogous with
Active Share. For example, a portfolio with neutral
sector weights other than a 3% overweight in Financials,
funded by a 3% underweight in the IT would have a
Active Business Risk of 3% at the sector level (see
Exhibit 2 below).

Economic shocks frequently occur and often have a
profound effect on the earnings of groups of companies
that share related business risks (e.g. oil price volatility
impacting consumer confidence, in turn impacting the
returns and volatilities for many stocks in the Consumer
Discretionary ~ Sector). Therefore, measuring the
proportion in which a manager is taking on excess
business risk can have significant implications for
portfolio returns®.

Exhibit 2: Active Business Risk Example
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Business Risk and Sector Performance

The impact of business risk is shown in Table 1 below.
The annual total return of the Global Industry
Classification Standard (GICS)* sectors in the S&P 500
are shown from 1992-2018. We highlight the worst three
performing sectors where their returns were negative.
During the 26-year history, each sector experienced a
significant negative event at some time, in many cases
underperforming the S&P 500 by over 20%. During such
a time, a 10% overweight in these sectors would have
led to roughly 2% of portfolio underperformance.

There are myriad examples of economic shocks causing
sector volatility, from large shocks such as those seen
following the DotCom bubble in 1999-2000 or the
Financial Crisis in 2008 to smaller shocks such as Health
Care reform in 1992 or oil prices rising in 2005
negatively impacting the Consumer Discretionary
sector.
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However, this approach is inadequate for managing
Business Risk concentrations, as GICS sectors were not
developed to specifically diversify business risk. Narrow
GICS sectors such as Utilities and Materials have less
economic importance than broader Financials and
Industrials and hence GICS should not be used to
determine a neutral level of business risk.

A Functional Information System (FIS) allows Business
Risk to be diversified by using a functional tagging
system to define each aspect of a company’s business
model, including the customer groups, supply chains and
product types for each of its business lines. Using FIS,
Business Risk exposures can be accurately quantified,
allowing for a benchmark with neutral business risks to
be determined. This benchmark is said to be Stratified
Weight (Exhibit 3).

Exhibit 3 — Stratified Weight Index
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Table 1 — GICS Sector Performance in the S&P 500 Index
92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18
Communications 15% 14% [BEN 42% 1% 41% 52% 19% BEEVABVIARELYY 7% 20% B 37% 12% -30% 9% 19% 6% 18% 11% 3% 3% 23%-13%
Discretionary 20% 15% BN 20% 12% 34% 41% 25% 3% -24% 37% 13% 19%-33% 41% 28% 6% 24% 43% 10% 10% 6% 23% 1%
Energy 2% 16% 4% 31% 26% 25% 1% 19% 16% -10% -11% 26% 32% 31% 24% 35% -35% 14% 20% 5% 5% 25% 27%
Financials 23% 11% -4% 54% 35% 48% 11% 4% 26% -9% -15% 31% 11% 6% 19% 17% 12%29% 36% 15% -2% 23% 22% -13%
Health Care 14% 58% 21% 44% 44% 37% -12% -19% 15% 2% 6% 8% 7% -23% 20% 3% 13% 18% 41% 25% 7% 22% 6%
Industrials 9% 19% -2% 39% 25% 27% 11% 21% 6% -6% -26% 32% 18% 2% 13% 12% -40% 21% 27% Q¥ 15% 41% 10% -3% 19% 21%
IT 3% 22% 20% 39% 44% 29% 78% 79% 47% 3% 1% 8% 16% -43% 62% 10% 2% 15% 28% 20% 6% 14% 39% 0%
Materials 10% 13% 6% 20% 16% 8% 25% -16% 3% -5% 38% 13% 4% 18% 22%49% 22%15% 26% 7% [ 17% 24%
Real Estate -15% 21% 22% 7% 37% 21% 28% 8% 16% [GZAN 26% 1% 1% 11% -2%
Staples 5% 10% 40% 26% 33% 16% 17% -6% -4% 12% 8% 4% 14% 14% -15% 15% 14% 14% 11% 26% 16% 7% 5% 13% -8%
Utilities 7% 14%33% 6% 25% 15% VN 57% BRIGAEEIA 26% 24% 17% 21% 19% -29% 12% 5% 20% 1% 13% 29% BV 16% 12% 4%
S&P 500 8% 10% 1% 38% 23% 33% 29% 21% -9% -12% -22% 29% 11% 5% 16% 5% -37% 26% 15% 2% 16% 32% 14% 1% 12% 22% -4%

Source: Syntax, Bloomberg. Annual total return for the S&P 500 and GICS sectors, 12.31.1991 - 12.31.2018. Shaded cells indicate negative returns;

darker shading indicates the three most negative returns in each year.
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Table 2 — Business Risk Bias and Active Business Risk
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Active Business

Ford Motor Company (+3.0%) American Airlines Group (-3.0%) Risk
Level 1 - Consumer Level 1 - Consumer 0.0%
Level 2 - Consumer Transportation Level 2 - Consumer Transportation 0.0%
Level 3 - Auto Products Level 3 - Transportation Services 3.0%
Active Business Risk Score 1.0%

In a Stratified Weight index, weight is equally allocated
across different business risks, from broad sector risks
(the innermost ring in Exhibit 4) to narrower level 3
groups (the outermost ring) and beyond. Constituent
stocks are allocated an equal weight within their lowest
level group.

We use this equal business risk hierarchy to define our
measure of total excess business risk, i.e. Active
Business Risk, as the difference between the weights at
each level of the hierarchy. For example, Active
Business Risk for the S&P 500 at the sector level is
calculated by differencing the slices in the inner most
ring in the left pie (the cap-weight portfolio) from the
slices of the innermost ring of the right pie (the stratified
weight benchmark).

It is important to consider each of the levels of the FIS
industry hierarchy when considering business risk, as
shocks can influence broad or narrow groups depending
on their severity or breadth.

Exhibit 4: Cap Weighted Index by FIS Groups
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For example, an oil shock could affect most Consumer
Transport stocks. Therefore, a portfolio which has an
overweight of Ford of 3.0%, funded by an underweight
of American Airlines at -3.0% should have hedged out
some of the effects of an oil-related shock. However, a
trade-related shock could affect the car manufacturers in
the Auto Products group more than the airlines in the
Transportation Services group (see Table 2 above),
therefore the trade related business risk is not adequately
hedged.

The Active Business Risk Score for the portfolio in
Table 2 is (0% + 0% + 3%) / 3 = 1.0%. In general, we
define Active Business Risk by the formula below.

Active Business Risk (sector level) =

N

1

E | Wsectorj, portfolio — Wsectorj, benchmark
j=1

The Active Business Risk Score is the average Active
Business Risk for all levels of the hierarchy.

Stratified Weighted Index by FIS Groups
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The Impact of Business Risk on Index Performance

Business risk is largely unconstrained in market cap
weighted indices (which dominate the four trillion
dollars of passive AUM in the US). As industry themes
come in and out of favor, concentrated business risk
exposures and hence high Active Business Risk Scores
occur (large pie slices in Exhibit 5).

Active Business Risk Scores for major market indices
were at their highest levels during the DotCom bubble.
In March 2000, investor euphoria had pushed
technology related companies to triple digit P/E ratios
and in turn their market cap weights were almost half
(47%) of the S&P 500.

Panel (a) in Exhibit 5 shows the oversized weight of the
IT and Information sectors, together with their level 2
and level 3 FIS groups. The color of each segment
denotes the subsequent 5-year performance of that group
from March 2000 (i.e. after the tech bubble burst).

The Stratified Weight version of the S&P 500 (same
constituents, different weights) allocated equal weight to
each FIS sector and disbursed weight equally among
constituent groups (down to the stock level). This equal
business risk approach would have limited much of the
impact of the tech bubble, as can be seen by the smaller
proportion of red slices in panel (b) of Exhibit 5 below.
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Table 3 — Sector Performance post Tech bubble

Years after March 2000
weight 1 3 5

Info. Tools 29.0% -63.3 -39.2 -20.5
Information 17.5% -30.9 -24.8 -10.4
Financials 12.3% 15.8 -0.9 7.2
Healthcare 11.5% 15.1 -1.4 24
Industrials 9.9% -10.7 -12.0 2.3
Energy 7.8% 14.7 -6.1 9.0
Consumer 6.8% -8.6 -6.7 3.7
Food 6.6% 13.8 1.1 6.7
S&P 500 -19.7 -18.0 -5.0
S&P 500 ex tech 7.0 -4.1 5.1

The dramatic decline in tech stocks, coupled with their
oversized weight in the S&P 500 dragged down the
overall index (-19.7%) the following year. It is important
to note that the rest of the market rose in the years
following the bursting of the bubble (7.0% from March
2000 — March 2001, Table 3).

The DotCom Bubble highlights the impact that business
risk bias can have on equity indices. Smaller scale sector
booms and busts occur frequently (as seen in Table 1)
and are usually coupled with weighting imbalances due
to the simplistic way that market cap weighted indices
operate. When viewed through a business risk lens, it is
evident that investors may be taking significant positions
in market segments that they do not realize or want.

Exhibit 5: Annualized Performance following DotCom Bubble: S&P 500 Index vs Stratified LargeCap Index

(a)

(b)

<-15% <-10% <-5% <0% >0% >5% >10% >15%

Source: Syntax, Factset. Annualized performance from March 2000 to March 2005. 5
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Active Business Risk and Relative Performance

We find that portfolios with high Active Business Risk
scores are more likely to exhibit high downside
volatility, given their concentrated exposure to specific
business risk groups. If one of these groups experiences
an economic shock, the concentrated portfolio will
suffer a larger negative return than periods where the
same strategy has a lower Active Business Risk.

Exhibit 11 shows the average annualized performance
for the S&P 500, S&P 500 Value and S&P 500 Growth
in quarters following high Active Business Risk (> 75"
percentile) for each index. Each index had significantly
lower performance than it did following periods when
the Active Business Risk was not high. Active Business
Risk Scores for each index over time are shown in the
Appendix.

Exhibit 12 shows the performance of the S&P 500
following different levels of Active Business Risk
Scores. In general, the higher the Active Business Risk
score, the worse the S&P 500 performed the following
quarter.

Following periods of above average Active Business
Risk, the cap weighted S&P 500 underperformed the
Stratified weighted version of the index (comprising the
same stocks) by 5.0%.
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Table 4 — Impact of High Active Business Risk

Active Business Risk

High* Not High*
S&P 500 (market cap) 3.1% 12.7%
S&P 500 Value 9.6% 13.8%
S&P 500 Growth 7.6% 16.9%

High = Active Business Risk > 75" Percentile.

Table 5 - S&P 500 by Active Business Risk Decile

Active S&P
Business Risk 500 Stratified Differential
H > 90% -0.2% 15.8% 16.0%
| > 80% 2.7% 14.4% 11.7%
G >70% 8.8% 17.8% 9.1%
H > 60% 9.1% 15.4% 6.3%
> 50% 10.9% 15.9% 5.0%
<50% 10.1% 11.7% 1.6%
<40% 9.9% 11.7% 1.8%
L < 30% 13.7% 16.0% 2.3%
0] <20% 14.0% 16.1% 2.0%
W <10% 19.0% 20.4% 1.4%
Source: Factset, Syntax. Total return gross of fees and

implementation costs from January 1992 to September 2019.

Exhibit 6 — Active Business Risk and Underperformance (S&P 500 Index vs Stratified Weight Index)
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Conclusion

The objective of most core equity indices is to capture
the broad equity risk premium for a market or economic
area. The implication of such strategies is that they are
fully diversified and that the investor is not
overexposing themselves to any unintended risks.

Due to their weighting methodologies, many widely
followed indices often have significant business risk
Scores and hence exhibit high Active Business Risk
scores. We find that high Active Business Risk is
consistent with future underperformance both relative to
periods of low Active Business Risk and also relative to
more diversified Stratified Weight indices.

At the end of September 2019, the Active Business Risk
of the S&P 500 Index was 23.2%. This is above its long-
term average due to the oversized exposures to certain
technology related business risks. Though the index is
below the critical levels seen at the peak of the DotCom
bubble, the Active Business Risk for the index is
consistent with periods of poor performance.
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Appendix

Exhibit 15a — Active Business Risk for S&P 500 Value
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Exhibit 15b — Active Business Risk for S&P 500 Growth
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Exhibit 15¢ — Active Business Risk for S&P 500 Low Volatility
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Disclaimers

Past performance is no guarantee of future results. All performance presented prior to the index inception date is back-tested performance. Back-tested performance is not actual
performance, but is hypothetical. The inception date of the Syntax Stratified LargeCap Index™ is December 27, 2016. 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. Charts and
graphs are provided for illustrative purposes only. The Syntax Stratified LargeCap Index™ is the property of Syntax Indices, which has contracted with S&P Opco, LLC (a subsidiary of
S&P Dow Jones Indices LLC) to calculate and maintain the Index. The Index is not sponsored by S&P Dow Jones Indices or its affiliates or its third-party licensors (collectively, “S&P
Dow Jones Indices”). S&P Dow Jones Indices will not be liable for any errors or omissions in calculating the Index. “Calculated by S&P Dow Jones Indices” and the related stylized
mark(s) are service marks of S&P Dow Jones Indices and have been licensed for use by Locus Analytics, LLC, the parent of Syntax Indices. S&P® is a registered trademark of Standard
& Poor's Financial Services LLC (“SPFS"), and Dow Jones® is a registered trademark of Dow Jones Trademark Holdings LLC (“Dow Jones”). Syntax®, Stratified®, Stratified Indices®,
Stratified-Weight™, and FIS™ are trademarks or registered trademarks of Locus Analytics, LLC. FactSet® is a registered trademark of FactSet Research Systems, Inc.

Index performance does not represent actual fund or portfolio performance and such performance does not reflect the actual investment experience of any investor. An investor
cannot invest directly in an index. In addition, the results actual investors might have achieved would have differed from those shown because of differences in the timing, amounts
of their investments, and fees and expenses associated with an investment in a portfolio invested in accordance with an index. None of the Syntax Indices or the benchmark indices
portrayed herein charge management fees or incur brokerage expenses, and no such fees or expenses were deducted from the performance shown; provided, however, that the
returns of any investment portfolio invested in accordance with such indices would be net of such fees and expenses. Additionally, none of these indices lend securities, and no
revenues from securities lending were added to the performance shown.

This research paper is for informational purposes only and is not intended to be, nor should it be construed or used as an offer to sell, or a solicitation of any offer to buy, any
security. Additionally, the information herein is not intended to provide, and should not be relied upon for, legal advice or investment recommendations. You should make an
independent investigation of the matters described herein, including consulting your own advisors on the matters discussed herein. In addition, certain information contained in
this factsheet has been obtained from published and non-published sources prepared by other parties, which in certain cases have not been updated through the date hereof. While
such information is believed to be reliable for the purpose used in this factsheet, such information has not been independently verified by Syntax and Syntax does not assume any
responsibility for the accuracy or completeness of such information. Syntax LLC, its affiliates and their independent providers are not liable for any informational errors,
incompleteness, or delays, or for any actions taken in reliance on information contained herein. Distribution of Syntax data and the use of Syntax indices to create financial products
require a license with Syntax and/or its licensors. Investments are not FDIC insured, may lose value and have no bank guarantee.



