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Introduction

Nearly all U.S.-domiciled international equity mutual funds use fair value methodologies to adjust their
daily net asset value (NAV). Benchmarks for these funds, on the other hand, typically have been
calculated using local closing prices only, resulting in artificial tracking error when comparing a fund'’s
fair value-adjusted NAV to an index. This tracking error has been difficult to explain to mutual fund
clients and impaired comparability between funds and their benchmarks. Arguments calling for
constructing indexes incorporating fair value adjustments go back to at least 2002 (Madhavan, 2002,
Haddad 2008).

In this Research Bulletin, we examine how the newly launched MSCI Indexes with IDCo Fair Value Pricing
help address this issue. We first describe what fair value pricing is, how fair value models work and how
mutual funds use them. We then cover considerations for designing an index methodology
incorporating fair value adjustments and finally review the tracking error reduction benefits that MSCI
Indexes with IDCo Fair Value Pricing offer clients.

What is Fair Value Pricing?

Following the mutual fund market-timing scandals of 2001 and 2002, the Securities and Exchange
Commission required U.S. mutual funds to establish policies to use fair value pricing when the value of
securities had changed since their last market close. This situation occurs most commonly for securities
traded in foreign markets where new market information surfaces after the close of the local market but
before the fund’s NAV is set at the New York Stock Exchange’s close. Thus, the closing market price no
longer reflects the current value of those securities when the fund prices its shares.

Exhibit 1 illustrates the concept of fair value pricing. Imagine that a U.S. mutual fund holds a Japanese
stock XYZ Inc. that traded at a price equivalent to USD $100 at the close of the Tokyo Stock Exchange (1
AM ET). Favorable news emerges about the sector in which XYZ Inc. operates after the TSE close; stocks
in that sector in Europe and the Americas rise by 5%. Had the Asian markets been open, the share price
of XYZ Inc. likely would have increased. It is also very likely, all else being equal, that XYZ Inc. would open
higher in Tokyo the next day than its previous close.

! http://www.sec.gov/rules/final/ia-2204.htm
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Exhibit 1: Fair Value Hypothetical Example
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If the fund holding this asset used the local closing price of USD $100 for XYZ Inc. when determining its
NAV, market timers could acquire this stock at a stale price via the fund and reverse their position the
next day. This short-term trade would secure a likely profit to the arbitrageur at the expense of long-
term investors in the fund. To limit these effects, the fund should adjust the local closing price of XYZ
Inc. to reflect the information available at 4PM ET—that is, the stock’s current fair value. In this
example, the fund could price XYZ Inc. closer to USD $105.

Fair Value Models

Nearly all U.S.-domiciled international equity mutual funds have adopted fair value policies. When
Deloitte first surveyed fair value accounting practices in 2001, only a few funds adjusted foreign stock
prices for such valuation shifts. By the 2012’s survey, nearly all international funds had adopted fair
value in some form.

Mutual funds often subscribe to a fair value information service from a third-party provider to calculate
their NAV. These providers typically use multi-factor models to determine security level fair value
adjustment factors.

Fair value models aim to estimate the fair value adjustments for stocks in markets that are closed based
on information from markets that are open. For example, some of the factor categories used in the
Interactive Data Fair Value Information Service include:

- Country / Regional Factors (Futures / ETFs)
- Sector-Specific Factors (Sector Indexes)

- Security-Specific Factors (ADRs)

- FX Rate Movements
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The main goal of a fair value model is to reduce time zone arbitrage possibilities, ensuring that
shareholders are not diluted. To achieve this, the spread between the fair value price at the NYSE’s 4 PM
ET close and the next day’s local opening price should not be easily predictable. Exhibit 2 illustrates how
average daily arbitrage opportunities for the MSCI EAFE Index?, can be slashed, based on a hypothetical
strategy. Under this hypothetical strategy, the arbitrageur would buy the MSCI EAFE Index constituents
at the stale local closing price if the MSCI USA Index return from 9.30 AM ET to 4 PM ET is positive and
reverse the position at the next day’s local market open®. The underlying assumption is that if the U.S.
market is up in intraday trading, it is likely to influence the opening of foreign markets the following day.

Exhibit 2: MSCI EAFE Index, Average Daily Arbitrage Return (%)
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Simulation period: November 2007 — March 2014. Calculated as a weighted average return by country in
local currency.
Source: MSCI, Interactive Data

Executing this strategy where a mutual fund uses local closing prices would have led to a significant
average daily return of 37 basis points for the arbitrageur. If fair value prices are used instead, this
return becomes insignificant.

Fair Value Adjustments and Benchmarks

Although most international mutual funds use fair value adjustments for their NAV calculation, their
benchmarks typically are calculated using local closing prices only, resulting in a mismatch between the
two. This artificial tracking error is often difficult to explain to mutual funds’ stakeholders who may not
be familiar with fair valuation issues.

As a recent example, U.S. stocks ended 2012 with a 1%-plus rally on December 31, after markets in Asia
and Europe already had closed. As a consequence, international mutual funds adjusted their NAV
upwards relative to indexes calculated using local closing prices. This action caused these funds to
outperform their benchmarks on paper in 2012 and then systematically report year-to-date
underperformance throughout 2013. For example, the top ten U.S.-domiciled mutual funds ranked by
assets benchmarked to the MSCI EAFE Index® had an average return of 21.5% in 2013 compared to

2 An equity index consisting of developed market countries around the world excluding the United States and Canada
®The reverse strategy could be applied if the MSCI USA return was negative

* Source: Bloomberg for fund screening, Lipper for NAV data.
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22.8% for the benchmark. Although some of this performance difference is normal and due to funds
taking active risks vs their benchmarks, the bulk of it came simply from fair value accounting.

To address this issue, one can apply fair value adjustments to the index itself. The MSCI Indexes with
IDCo Fair Value Pricing are designed to make it easier and simpler for active mutual fund managers,
pension plan sponsors and consultants to explain artificial tracking error between a fund’s fair value-
adjusted NAV and an index calculated using closing prices. They are calculated daily using the following
process:

1. Calculate the index based on closing prices at 4 PM British Time at the WM/Reuters spot
exchange rates and derive the rebalanced security weights

2. Calculate the fair value return for each stock from the local close to the fair valuation point using
fair value adjustment factors provided by Interactive Data’s Fair Value Information Service at 4
PM Eastern Time at the WM/Reuters spot exchange rates’

3. Derive the index level fair value adjustment as a weighted average stock level fair value return

The simulated MSCI EAFE Index with IDCo Fair Value Pricing returned 21.7% in 2013, far closer to the
21.5% average return for mutual funds last year than the 22.8% index return based on local closing
prices.

Although most problematic at year-end, distortions in tracking error due to fair valuation happen
relatively often. Exhibit 3 shows the average excess daily return of our sample of top 10 EAFE-
benchmarked funds over both the MSCI EAFE Index and the simulated index with IDCo Fair Value
Pricing. The dispersion of returns is significantly lower when using fair value adjustments. The most
significant reduction in tracking is observed over periods with high volatility: The maximum absolute
daily return difference of the average mutual fund return, using local closing prices when calculating the
index, is 10.7%; in comparison, the return difference is only 2.3% when using fair value adjustments.

Exhibit 3: Excess returns of mutual funds relative to the MSCI EAFE Index and the MSCI EAFE Index with

IDCo Fair Value Pricing
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Source: MSCI, Interactive Data, Bloomberg, Lipper

Exhibit 4 shows the scatter plot of the average daily returns of the 10 mutual funds in the sample
compared to the MSCI EAFE Index and the MSCI EAFE Index with IDCo Fair Value Pricing: 97% of return

® Stocks with no fair value data provided (for example, recent IPOs with insufficient trade history to derive a fair value adjustment factor) are not fair value-adjusted.

MSCI Applied Research msci.com

© 2014 MSCI. All rights reserved. 408 -_—
Please refer to the disclaimer at the end of this document 0




m ,,,//// Research Bulletin

Reporting with Fair Value Adjusted Indexes! Introducing the New
MSCI Indexes with IDCo Fair Value Pricing
July 2014

variability is explained when using fair value adjustments compared to only 56% for the benchmark
based on local closing prices. This result demonstrates that an index incorporating fair value
adjustments is an effective tool at reducing this perceived tracking error.

Exhibit 4: Daily mutual fund returns vs MSCI EAFE Index and the MSCI EAFE Index with IDCo Fair Value
Pricing returns
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Source: MSCI, Interactive Data, Bloomberg, Lipper

While most mutual funds use third-party providers for fair valuations, this data are only considered as
inputs in the process, and the ultimate responsibility for the fair valuation policy remains with the fund’s
board of directors. This policy may vary from fund to fund. For example, funds may use several providers
of fair value data with different fair valuation models at the same time. Another important difference
might come from the usage of confidence levels and triggers: A fund may choose to fair value adjust a
security only if the corresponding fair value adjustment factor is provided at a sufficient confidence level
(e.g., 90%), or use fair valuation for its NAV calculation at the fund level only on days when there are
significant events, e.g., when the change in a reference index exceeds a certain threshold. For these
reasons, tracking error due to fair valuations may not be completely eliminated if the fund uses a
different fair valuation methodology than the index (applying fair valuations every day, for every
security). That being said, using different confidence levels typically has an insignificant impact on
unexplained tracking error for broad indexes (less than 1 bps for the MSCI EAFE Index with IDCo Fair
Value Pricing®). Funds using thresholds may observe larger differences between their returns and fair
value adjusted indexes using a zero threshold, however, most of the reporting difficulties arise from
comparisons between a fair value adjusted fund and an index calculated without any fair value
adjustments at all.

Deloitte has been conducting a regular survey of fair value practices since 2001. A significant evolution
worth highlighting over the years has been the increase in the number of mutual funds that have a “zero
trigger” policy, i.e., they adjust their portfolios every day. In their first survey, none of the funds applied
zero triggers. In the 2013 survey, 35% to 45% of respondents adjusted their portfolios to fair value every
day similar to the methodology used in the construction of the MSCI Indexes with IDCo Fair Value
Pricing. This group also comprised the largest category. Among funds that do not adjust for fair value
every day, the trigger itself (definition of the benchmark and timing) and its level can vary considerably
(Interactive Data, 2013).

6 Daily standard return deviation between November 2007 — October 2013, calculated as a weighted average tracking error by country
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U.S. mutual funds holding foreign assets have to adjust their prices to the information available at the

time of the fund’s NAV calculation from the time local markets closed. This practice, however, creates

an artificial tracking error when comparing fair value-adjusted fund performance with benchmarks

based on closing prices. Indexes incorporating fair value adjustments, such as the MSCI Indexes with

IDCo Fair Value Pricing, are an effective tool to help explain this perceived tracking error to mutual fund

stakeholders and to simplify fund reporting.
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Notice and Disclaimer

. This document and all of the information contained in it, including without limitation all text, data, graphs, charts (collectively, the “Information”) is the property of MSCI Inc. or its subsidiaries
(collectively, “MSCI”), or MSClI’s licensors, direct or indirect suppliers or any third party involved in making or compiling any Information (collectively, with MSCI, the “Information Providers”) and is
provided for informational purposes only. The Information may not be modified, reverse-engineered, reproduced or redisseminated in whole or in part without prior written permission from MSCI.

. The Information may not be used to create derivative works or to verify or correct other data or information. For example (but without limitation), the Information may not be used to create indexes,
databases, risk models, analytics, software, or in connection with the issuing, offering, sponsoring, managing or marketing of any securities, portfolios, financial products or other investment vehicles
utilizing or based on, linked to, tracking or otherwise derived from the Information or any other MSCI data, information, products or services.

. The user of the Information assumes the entire risk of any use it may make or permit to be made of the Information. NONE OF THE INFORMATION PROVIDERS MAKES ANY EXPRESS OR IMPLIED
WARRANTIES OR REPRESENTATIONS WITH RESPECT TO THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE THEREOF), AND TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW,
EACH INFORMATION PROVIDER EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES (INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF ORIGINALITY, ACCURACY, TIMELINESS, NON-
INFRINGEMENT, COMPLETENESS, MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE) WITH RESPECT TO ANY OF THE INFORMATION.

. Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no event shall any Information Provider have any liability regarding any of the Information for any direct,
indirect, special, punitive, consequential (including lost profits) or any other damages even if notified of the possibility of such damages. The foregoing shall not exclude or limit any liability that may not by
applicable law be excluded or limited, including without limitation (as applicable), any liability for death or personal injury to the extent that such injury results from the negligence or willful default of
itself, its servants, agents or sub-contractors.

. Information containing any historical information, data or analysis should not be taken as an indication or guarantee of any future performance, analysis, forecast or prediction. Past performance does
not guarantee future results.

. The Information should not be relied on and is not a substitute for the skill, judgment and experience of the user, its management, employees, advisors and/or clients when making investment and other
business decisions. All Information is impersonal and not tailored to the needs of any person, entity or group of persons.

. None of the Information constitutes an offer to sell (or a solicitation of an offer to buy), any security, financial product or other investment vehicle or any trading strategy.

. It is not possible to invest directly in an index. Exposure to an asset class or trading strategy or other category represented by an index is only available through third party investable instruments (if any)

based on that index. MSCI does not issue, sponsor, endorse, market, offer, review or otherwise express any opinion regarding any fund, ETF, derivative or other security, investment, financial product or
trading strategy that is based on, linked to or seeks to provide an investment return related to the performance of any MSCI index (collectively, “Index Linked Investments”). MSCl makes no assurance that
any Index Linked Investments will accurately track index performance or provide positive investment returns. MSCI Inc. is not an investment adviser or fiduciary and MSCI makes no representation
regarding the advisability of investing in any Index Linked Investments.

. Index returns do not represent the results of actual trading of investible assets/securities. MSCI maintains and calculates indices, but does not manage actual assets. Index returns do not reflect payment
of any sales charges or fees an investor may pay to purchase the securities underlying the index or Index Linked Investments. The imposition of these fees and charges would cause the performance of an
Index Linked Investment to be different than the MSCI index performance.

. The Information may contain back tested data. Back-tested performance is not actual performance, but is hypothetical. There are frequently material differences between back tested performance
results and actual results subsequently achieved by any investment strategy.

. Constituents of MSCI equity indexes are listed companies, which are included in or excluded from the indexes according to the application of the relevant index methodologies. Accordingly, constituents in
MSCI equity indexes may include MSCI Inc., clients of MSCI or suppliers to MSCI. Inclusion of a security within an MSCI index is not a recommendation by MSCI to buy, sell, or hold such security, nor is it
considered to be investment advice.

. Data and information produced by various affiliates of MSCI Inc., including MSCI ESG Research Inc. and Barra LLC, may be used in calculating certain MSCI equity indexes. More information can be found
in the relevant standard equity index methodologies on www.msci.com.

. MSCI receives compensation in connection with licensing its indices to third parties. MSCI Inc.’s revenue includes fees based on assets in investment products linked to MSCI equity indexes. Information
can be found in MSCI’s company filings on the Investor Relations section of www.msci.com.

. MSCI ESG Research Inc. is a Registered Investment Adviser under the Investment Advisers Act of 1940 and a subsidiary of MSCI Inc. Except with respect to any applicable products or services from MSCI
ESG Research, neither MSCI nor any of its products or services recommends, endorses, approves or otherwise expresses any opinion regarding any issuer, securities, financial products or instruments or
trading strategies and neither MSCI nor any of its products or services is intended to constitute investment advice or a recommendation to make (or refrain from making) any kind of investment decision
and may not be relied on as such. Issuers mentioned or included in any MSCI ESG Research materials may include MSCI Inc., clients of MSCI or suppliers to MSCI, and may also purchase research or other
products or services from MSCI ESG Research. MSCI ESG Research materials, including materials utilized in any MSCI ESG Indexes or other products, have not been submitted to, nor received approval
from, the United States Securities and Exchange Commission or any other regulatory body.

. Any use of or access to products, services or information of MSCI requires a license from MSCI. MSCI, Barra, RiskMetrics, IPD, FEA, InvestorForce, and other MSCI brands and product names are the

trademarks, service marks, or registered trademarks of MSCI or its subsidiaries in the United States and other jurisdictions. The Global Industry Classification Standard (GICS) was developed by and is the
exclusive property of MSCI and Standard & Poor’s. “Global Industry Classification Standard (GICS)” is a service mark of MSCI and Standard & Poor’s.

About MSCI

MSCI Inc. is a leading provider of investment decision support tools to investors globally, including asset managers, banks, hedge funds and pension funds. MSCI products and services include indexes, portfolio risk
and performance analytics, and ESG data and research.

The company’s flagship product offerings are: the MSCI indexes with approximately USD 8 trillion estimated to be benchmarked to them on a worldwide basis1; Barra multi-asset class factor models, portfolio risk
and performance analytics; RiskMetrics multi-asset class market and credit risk analytics; IPD real estate information, indexes and analytics; MSCI ESG (environmental, social and governance) Research screening,
analysis and ratings; and FEA valuation models and risk management software for the energy and commodities markets. MSCI is headquartered in New York, with research and commercial offices around the
world.

1As of September 30, 2013, as reported on January 31, 2014 by eVestment, Lipper and Bloomberg May 2014
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