Higher Tracking Error:
Be Careful What You Wish For
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Institutional and individual investors continue to be challenged by
prospects for lower expected investment returns on financial assets.
With the average annual return on the S&P 500 Index barely positive

over the past 10 years, and the yield on the 10-year U.S. Government Jim McHugh
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bond hovering at around 2%, many investors have increased their
allocations to higher expected return and alternative asset classes.
Within equities, a popular model is the so-called ‘barbell” approach,
wherein a passive index allocation is complemented by active strategies
with high tracking error and high alpha objectives. The barbell approach
intentionally ignores strategies with low-to-medium tracking error on
the premise that the alpha generated is likely to be relatively small,
potentially not meaningful to the overall plan, and possibly not worth
the due diligence expense. But does this really make sense?

At the heart of the issue is that more tracking error does not necessarily
mean more alpha. This can be seen theoretically as well as empirically.
Our findings indicate that the barbell approach may not be as effective
as less extreme approaches to equity investing.
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Does more tracking error mean
more alpha?

Not necessarily.

Beating an index by a fixed amount, year in, year out, with a fully
invested all-long equity portfolio is rightly regarded as a financial
impossibility. After all, if one could beat the S&P 500 Index by even
1% a year with certainty, portfolio oversight and meeting liability
obligations would be easy. It seems that some variability in relative
returns is inevitable if one wants to beat the index consistently
over the long term. The guestion is, how much variability does one
have to endure to realize a particular average excess return?

This is where the concept of information ratio is so useful. In
this context, the variability of relative returns is expressed as the
tracking error. The information ratio shows the ratio of average
relative return to the tracking error, as in the following familiar
equation:

excess return

information ratio = ————
tracking error

Information ratio is one of the best measures of individual manager
skill, particularly for those strategies that seek to outperform
benchmarks consistently over time (versus low-volatility equity
strategies, which also seek to outperform over time, but with
different risk objectives). A strategy with a high true information
ratio may reasonably be expected to outperform the benchmark
with consistency across all market cycles.

FIGURE 1
RELATIVE RETURNS FOR TWO HYPOTHETICAL STRATEGIES
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For example, Figure 1 shows the relative returns over a 10-year
period for two hypothetical strategies. As it turns out, both
strategies have the same total excess return over this period,’

but strategy B has delivered its excess returns more consistently
than strategy A. Since the strategies have the same alpha, but B's
tracking error is much less than that of A, strategy B's information
ratio is higher than strategy A's information ratio.

If strategy A, instead, had the same information ratio as B, then the
strategy with the higher tracking error (namely, A) would have a
higher expected excess return. Indeed, the equation above can be
restated as follows:

excess return = tracking error X information ratio

In other words, given two skilled managers with equally high
information ratios, the one with the higher tracking error will have
the higher alpha. For this to be relevant, one must actually be able
to identify skilled managers. This leads to the natural question: how
does manager skill vary with tracking error?

Information ratio and tracking error

All else equal, if tracking error is increased, there are conflicting
viewpoints as to whether the information ratio should decrease,
increase, or stay the same. One point of view is that the
information ratio should be higher because the increased tracking
erroris a manifestation of the manager’s greater concentration
into his or her highest-conviction securities. If the manager is
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'Technically, the total excess return is only the same if the relative returns depicted in Figure 1are logarithmic.
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forced to control tracking error, the story goes, then the best

ideas of the manager are not being fully captured due to the

risk control. On the other hand, most investors want and need
some diversification in their portfolios. Otherwise, why not simply
hold the single stock about which the manager has the most
conviction? When pushed to this extreme, it seems clear that some
sort of risk control is appropriate, if only in the relatively simple
form of having a minimum number of stocks in the portfolio.

The above viewpoint may not be so relevant for quantitative or
combined fundamental/quantitative approaches. These strategies
typically consider the portfolio as a whole, taking into account
interactions and correlations between stocks. For such a strategy,
increasing the active weights or pushing harder on the alpha
sources would typically increase the tracking error. The information
ratio may well decline, however, since the portfolio would most
likely not be permitted to hold short positions. This tends to limit
the amount and efficiency of the generated alpha.

Empirical performance data suggest that information ratio does
indeed decrease with higher tracking error, at least up to a point.

FIGURE 2

We analyzed manager performance for all U.S. active large-cap
equity managers of any style with a 10-year or longer track record
within the eVestment Alliance database, 829 strategies in all. Ten
years of gross-of-fee relative returns (as of December 31, 2012)
versus each strategy’s preferred benchmark were used to gauge
the tracking error and information ratio of each strategy. While the
observed information ratios are likely to be skewed upward due

to survivorship bias, there is no reason to assume that this bias
affects strategies with low tracking error more than strategies with
high tracking error.” The observed information ratios are collectively
a reasonable indicator of the range of manager skill within a
sufficiently large sample.

Figure 2 displays the results of this study. The bars show the
median information ratio by tracking error. The results are striking:
median information ratio decreases significantly with increased
tracking error — up to about 4% — and reaches an equilibrium
of about 0.15 thereafter. After fees, which are often significantly
higher for high-tracking error strategies, and survivorship bias are
taken into account, the realized median information ratio may be
quite close to zero for high tracking error strategies.

MEDIAN INFORMATION RATIO BY TRACKING ERROR FOR 829 LARGE-CAP U.S. ACTIVE MANAGERS
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’If anything, strategies with high tracking error may be skewed upward in information ratio more than strategies with low tracking error due to the increased likelihood of
extreme negative performance bringing about the downfall of high tracking error strategies.
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Such a strategy would have no long-term expectation to beat the
benchmark. Is there a benefit to increasing the tracking error after
this equilibrium point? While recognizing that each investor has
unigue objectives, we feel that blindly increasing tracking error,
without considering the information ratio, is perilous.

Information ratio and
manager selection

Manager selection is difficult. Plan sponsors spend many hours and
millions of dollars on due diligence and/or consultant fees on this.
Many have given up on active management altogether, although
the results above do confirm that skilled active managers are able
to add value even in the large-cap U.S. equity space. A higher true
information ratio increases the confidence that a strategy will
achieve its alpha target in a shorter time period, and is a desirable
property. Generally, an information ratio above 0.3 is regarded as
good; this is corroborated by the manager data, which shows that
an overall median information ratio of 0.18 and that an information
ratio of above 0.41is in the top quartile. Screening by tracking
error, and in light of the above figure, we find that nearly two-
thirds of the managers with a tracking error below 2% achieved a
10-year information ratio above 0.3, whereas only one-third of the
managers with tracking error above 2% surpassed that mark.

While the goal of an effective due diligence effort is to decrease
the odds of selecting a poor manager, the above analysis suggests
that the task is clearly more difficult for strategies with higher
tracking error, as the median manager appears to have less skill.
Indeed, due diligence efforts for higher tracking error strategies
often prove to be more costly in terms of time and money, and
rightly so: the ramifications of picking the ‘wrong’ high tracking
error manager could last for years, and negatively impact the
ability to meet long-term funding obligations. There is less risk
in manager selection within low tracking error strategies for two
reasons: the risk of short-term underperformance to the overall
plan is lower, and the risk of selecting a poor manager is lower,

This material is for general informational purposes only. It is not intended as investment advice, as an offer or solicitation of an offer to sell or buy, or as an endorsement,
recommendation, or sponsorship of any company, security, advisory service, or product. This information should not be used as the sole basis for investment decisions. All
content is presented as of the date published or indicated only, and may be superseded by subsequent market events or for other reasons. Past performance does not predict
future returns. Investing involves risk, including the loss of principal and fluctuation of value.
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Conclusion

All this suggests a scientifically motivated, alternative approach to the
core-satellite barbell model. A due diligence budget (in both time and
money) can be allocated by tracking error. Strategies with high tracking
error offer the potential for greater alpha, but come with a higher bar for
selection and governance as well as higher volatility of excess returns. The
allocation to these strategies must be somewhat limited in size, due to
available manager capacity and for the overall tracking error of the equity
allocation to be maintained. Strategies with lower tracking error should
not be neglected; these strategies can accommodate greater allocations,
carry lower risk in the realm of both short-term large underperformance
and manager selection, are more consistent and can have a bigger impact
on the overall equity performance. They therefore use up less of the overall
governance and risk budget. Passive approaches can be used at any desired
level to control the overall tracking error. This approach not only makes
better use of the available opportunity set, allowing managers to operate
within their best skill sets; it also recognizes that more tracking error does
not necessarily mean more alpha.
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Disclaimer
United States

The information expressed herein is subject to change based on market and
other conditions. The views presented are for educational purposes only and
are not intended as investment advice, as an offer or solicitation of an offer

to sell or buy, or as an endorsement, recommendation, or sponsorship of any
company, security, advisory service, or fund nor do they purport to address
the financial objectives or specific investment needs of any individual reader,
investor, or organization. This information should not be used as the sole basis
for investment decisions. All content is presented by the date(s) published or
indicated only, and may be superseded by subsequent market events or for
other reasons. Past performance is no guarantee of future results. Investing
involves risk, including possible loss of principal and fluctuation of value. Indexes
are unmanaged and cannot be invested in directly.

Hypothetical performance results presented are for illustrative purposes

only. Hypothetical performance is not real and has many inherent limitations

It does not reflect the results or risks associated with actual trading or the

actual performance of any portfolio and has been prepared with the benefit

of hindsight. Therefore, there is no guarantee that an actual portfolio would
have achieved the results shown. In fact, there will be differences between
hypothetical and actual results. No investor should assume that future
performance will be profitable, or equal to the results shown. Hypothetical
results do not reflect the deduction of advisory fees and other expenses incurred
in the management of a portfolio.

Low volatility strategies are likely to underperform the index during periods of
strong up markets and may not achieve the desired level of protection in down
markets.

MSCI makes no express or implied warranties or representations and shall have
no liability whatsoever with respect to any MSCI data shown. The MSCI data may
not be further redistributed or used as a basis for other indices or any securities
or financial products. This information has not been approved, reviewed, or
produced by MSCI

Europe and Middle East

The views presented are as of the date published. They are for information
purposes only and should not be used or construed as investment, legal

or tax advice or as an offer to sell, a solicitation of an offer to buy, or a
recommendation to buy, sell or hold any security, investment strategy or
market sector. Nothing in this material shall be deemed to be a direct or
indirect provision of investment management services specific to any client
requirements. Opinions and examples are meant as an illustration of broader
themes, are not an indication of trading intent, are subject to change and may
not reflect the views of others in the organization. It is not intended to indicate
or imply that any illustration/example mentioned is now or was ever held in any
portfolio. No forecasts can be guaranteed and there is no guarantee that the
information supplied is complete or timely, nor are there any warranties with
regard to the results obtained from its use. Janus Henderson Investors is the
source of data unless otherwise indicated, and has reasonable belief to rely on
information and data sourced from third parties. Past performance does not
predict future returns. Investing involves risk, including the possible loss of
principal and fluctuation of value.

Not all products or services are available in all jurisdictions. This material or
information contained in it may be restricted by law, may not be reproduced
or referred to without express written permission or used in any jurisdiction
or circumstance in which its use would be unlawful. Janus Henderson is not
responsible for any unlawful distribution of this material to any third parties,
in whole or in part. The contents of this material have not been approved or
endorsed by any regulatory agency.

Janus Henderson Investors is the name under which investment products and
services are provided by the entities identified in the following jurisdictions: (a)
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Europe by Janus Henderson Investors International Limited (reg no. 3594615),
Janus Henderson Investors UK Limited (reg. no. 906355), Janus Henderson Fund
Management UK Limited (reg. no. 2678531), Henderson Equity Partners Limited
(reg. n0.2606646), (each registered in England and Wales at 201 Bishopsgate,
London EC2M 3AE and regulated by the Financial Conduct Authority) and

Janus Henderson Investors Europe S.A. (reg no. B22848 at 2 Rue de Bitbourg,
[-1273, Luxembourg and regulated by the Commission de Surveillance du
Secteur Financier); (b) the U.S. by SEC registered investment advisers that are
subsidiaries of Janus Henderson Group plc; (c) Canada through Janus Henderson
Investors US LLC only to institutional investors in certain jurisdictions; (d)
Singapore by Janus Henderson Investors (Singapore) Limited (Co. registration
no.199700782N). This advertisement or publication has not been reviewed by
Monetary Authority of Singapore; (e) Hong Kong by Janus Henderson Investors
Hong Kong Limited. This material has not been reviewed by the Securities

and Futures Commission of Hong Kong; (f) South Korea by Janus Henderson
Investors (Singapore) Limited only to Qualified Professional Investors (as
defined in the Financial Investment Services and Capital Market Act and its sub-
regulations); (g) Japan by Janus Henderson Investors (Japan) Limited, regulated
by Financial Services Agency and registered as a Financial Instruments Firm
conducting Investment Management Business, Investment Advisory and Agency
Business and Type Il Financial Instruments Business; (h) Australia and New
Zealand by Janus Henderson Investors (Australia) Limited (ABN 47124 279 518)
and its related bodies corporate including Janus Henderson Investors (Australia)
Institutional Funds Management Limited (ABN 16 165 119 531, AFSL 444266)

and Janus Henderson Investors (Australia) Funds Management Limited (ABN 43
164177 244, AFSL 444268); (i) the Middle East by Janus Henderson Investors
International Limited, regulated by the Dubai Financial Services Authority as

a Representative Office. This document relates to a financial product which

is not subject to any form of regulation or approval by the Dubai Financial
Services Authority (“DFSA”). The DFSA has no responsibility for reviewing or
verifying any prospectus or other documents in connection with this financial
product. Accordingly, the DFSA has not approved this document or any other
associated documents nor taken any steps to verify the information set out in
this document, and has no responsibility for it. The financial product to which
this document relates may be illiquid and/or subject to restrictions on its resale
Prospective purchasers should conduct their own due diligence on the financial
product . If you do not understand the contents of this document you should
consult an authorised financial adviser.No transactions will be concluded in the
Middle East and any enquiries should be made to Janus Henderson. We may
record telephone calls for our mutual protection, to improve customer service
and for regulatory record keeping purposes.

For use only by institutional, professional, gualified and sophisticated investors,
qualified distributors, wholesale investors and wholesale clients as defined

by the applicable jurisdiction. Not for public viewing or distribution. Marketing
Communication.

Janus Henderson, Knowledge Shared and Knowledge Labs are trademarks of
Janus Henderson Group plc or one of its subsidiaries. © Janus Henderson
Group plc.

Australia

This information is issued by Intech Investment Management LLC (Intech)
and is intended solely for the use of wholesale clients, as defined in
section 761G of the Corporations Act 2001 (Cth) and is not for general
public distribution. Intech is permitted to provide certain financial
services to wholesale clients pursuant to an exemption from the need

to hold an Australian financial services licence under the Corporations
Act 2001. Intech is regulated by the United States Securities & Exchange
Commission (SEC) under U.S. laws, which differ from Australian laws. By
receiving this information you represent that you are a wholesale client.

For educational purposes ONLY. This document does not constitute and should
not be construed as investment, legal or tax advice or a recommendation,
solicitation or opinion regarding the merits of any investments. Nothing in the
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document shall be deemed to be a direct or indirect provision of investment
management services or an offer for securities by Janus Henderson Investors
and its subsidiaries (“Janus Henderson”) and is not considered specific to

any client requirements. Anything non-factual in nature is an opinion of the
author(s), and opinions are meant as an illustration of broader themes, are not
an indication of trading intent, and are subject to change at any time due to
changes in market or economic conditions. Janus Henderson is not responsible
for any unlawful distribution of this document to any third parties, in whole or in
part, or for information reconstructed from this document and do not guarantee
that the information supplied is accurate, complete, or timely, or make any
warranties with regards to the results obtained from its use. It is not intended to
indicate or imply that current or past results are indicative of future profitability
or expectations. As with all investments, there are inherent risks that need to be
addressed.

Hypothetical performance results presented are for illustrative purposes

only. Hypothetical performance is not real and has many inherent limitations.

It does not reflect the results or risks associated with actual trading or the

actual performance of any portfolio and has been prepared with the benefit

of hindsight. Therefore, there is no guarantee that an actual portfolio would
have achieved the results shown. In fact, there will be differences between
hypothetical and actual results. No investor should assume that future
performance will be profitable, or equal to the results shown. Hypothetical
results do not reflect the deduction of advisory fees and other expenses incurred
in the management of a portfolio.

Low volatility strategies are likely to underperform the index during periods of
strong up markets and may not achieve the desired level of protection in down
markets.

The distribution of this document or the information contained in it may be
restricted by law and may not be used in any jurisdiction or any circumstances

in which its use would be unlawful. This document is being provided on a
confidential basis solely for the information of those persons to whom it is
given. Should the intermediary wish to pass on this document or the information
contained in it to any third party, it is the responsibility of the intermediary to
investigate the extent to which this is permissible under relevant law, and to
comply with all such law.

This document is strictly private and confidential and may not be reproduced or
used for any purpose other than evaluation of a potential investment in Intech’s
products or the procurement of its services by the recipient of this document
or provided to any person or entity other than the recipient of this document.
We may record telephone calls for our mutual protection, to improve customer
service and for regulatory record keeping purposes.

Past performance is not a guarantee of future results. There is no assurance that
the investment process will consistently lead to successful investing.

The index returns are provided to represent the investment environment existing
during the time periods shown. For comparison purposes, the index is fully
invested, which includes the reinvestment of dividends and capital gains. The
returns for the index do not include any transaction costs, management fees or
other costs. Composition of each individual portfolio may differ from securities
in the corresponding benchmark index. The index is used as a performance
benchmark only, as Janus does not attempt to replicate an index. Because Janus’
sector weightings are a residual of portfolio construction, significant differences
between sector weightings in client portfolios and the index are common.

The opinions are those of the authors are subject to change at any time due

to changes in market or economic conditions. The comments should not be
construed as a recommendation of individual holdings or market sectors, but as
an illustration of broader themes

Data source is Intech throughout unless otherwise indicated.

Janus Henderson Investors US LLC serves as investment adviser. Janus
Henderson, Knowledge Shared and Knowledge Labs are trademarks of Janus
Henderson Group plc or one of its subsidiaries. © Janus Henderson Group plc.
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Asia

The information expressed herein is subject to change based on market and
other conditions and is issued by Intech. The views presented are for general
informational purposes only and are not intended as investment advice,

as an offer or solicitation of an offer to sell or buy, or as an endorsement,
recommendation, or sponsorship of any company, security, advisory service,
or fund nor do they purport to address the financial objectives or specific
investment needs of any individual reader, investor, or organization. This
information should not be used as the sole basis for investment decisions

All content is presented by the date(s) published or indicated only, and may
be superseded by subseguent market events or for other reasons. Past
performance is no guarantee of future results. Investing involves risk, including
possible loss of principal and fluctuation of value. Indexes are unmanaged and
cannot be invested in directly.

Not all products or services are available in all jurisdictions. This material or
information contained in it may be restricted by law, may not be reproduced
or referred to without express written permission or used in any jurisdiction

or circumstance in which its use would be unlawful. Intech is not responsible
for any unlawful distribution of this material to any third parties, in whole or in
part. The contents of this material have not been approved or endorsed by any
regulatory agency.

Low volatility strategies are likely to underperform the index during periods of
strong up markets and may not achieve the desired level of protection in down
markets.

For use only by institutional, professional, qualified and sophisticated investors,
qualified distributors, wholesale investors, and wholesale clients as defined by
the applicable jurisdiction.

Hypothetical performance results presented are for illustrative purposes

only. Hypothetical performance is not real and has many inherent limitations.
It does not reflect the results or risks associated with actual trading or the
actual performance of any portfolio and has been prepared with the benefit
of hindsight. Therefore, there is no guarantee that an actual portfolio would
have achieved the results shown. In fact, there will be differences between
hypothetical and actual results. No investor should assume that future
performance will be profitable, or equal to the results shown. Hypothetical
results do not reflect the deduction of advisory fees and other expenses incurred
in the management of a portfolio. S&P 500 Dow Jones Indices LLC and/or its
affiliates make no express or implied warranties or representations and shall
have no liability whatsoever with respect to any S&P data contained herein.
The S&P data has been licensed for use by Intech and may not be further
redistributed or used as a basis for other indices or any securities or financial
products. This material has not been approved, reviewed, or produced by S&P
Dow Jones Indices LLC. For more information on any of S&P Dow Jones Indices
LLC's indices, please visit www.spdji.com.

This document has been developed solely by Intech and is not in any way
connected to or sponsored, endorsed, sold or promoted by the London Stock
Exchange Group plc and its group undertakings (collectively, the “LSE Group©”).
FTSE® and Russell® are trademarks of the relevant LSE Group© companies and
are used by any other LSE Group®© company under license. All rights in the FTSE/
Russell indexes or data vest in the relevant LSE Group© company, which owns
the index or the data. Neither LSE Group®© nor its licensors accept any liability
forany errors or omissions in the indexes or data and no party may rely on any
indexes or data contained in this document. No further distribution of data
from the LSE Group®© is permitted without the relevant LSE Group© company’s
express written consent. The LSE Group®© does not promote, sponsor, or
endorse the content of this material.

MSCI makes no express or implied warranties or representations and shall have
no liability whatsoever with respect to any MSCI data contained herein. The MSCI
data may not be further redistributed or used as a basis for other indices or any
securities or financial products. This material has not been approved, reviewed,
or produced by MSCI.
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Intech is a private, quantitative asset manager investing on behalf of pension funds,

governments, endowments, foundations, and other institutional investors worldwide.

Having pioneered the application of Stochastic Portfolio Theory in 1987, Intech continues

to seek distinctive alpha sources for clients in five continents. Today, Intech provides

investment solutions encompassing ESG, absolute return, defensive equity, and

traditional long-only strategies.
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