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1 Introduction

The indexes that constitute the FT Wilshire Minimum Variance Index Series are designed to achieve reduced index volatility
relative to the corresponding underlying FT Wilshire market capitalization benchmark. This is achieved via a minimum
variance optimization approach which involves an estimated stock covariance matrix and a given set of constraints. The
details of the construction are set out below.

2 Index Construction

The index construction process consists of finding portfolio weights that minimize an objective function subject to a set of
pragmatic constraints.

2.1 Objective function

The objective function is the absolute index level variance given by the expression:

UZ:zWiCijo (1)

where o is the index level absolute volatility of a portfolio comprising of N stocks, W; is the weight of the ith stock and C is
the estimated stock covariance matrix.

Estimation of the stock covariance matrix begins with the calculation of an empirical stock covariance matrix based on two
years of stock level daily total returns up to the reconstitution cut-off date. A minimum of 252 daily standalone and
concurrent return observations is required for a stock to be included in the optimization and the final portfolio.

This empirical stock correlation matrix is then refined using a Principal Component Analysis (PCA). The method relies on
Random Matrix Theory where small eigenvalues in the PCA are deemed to represent statistical noise and are removed.

2.2 Constraints

The constraints are chosen to allow for a meaningful level of volatility reduction while ensuring the minimum variance
portfolio is sufficiently investable. Refer to Table 1 in Section 3 for detailed parameter settings of each minimum variance
index.

e Long Only. Index constituent weights are all positive.

e  Fully Invested. The sum of index constituent weights equals to one.

e Maximum Stock Weight. Individual index constituent weight is capped at the lower of 20 times its weight in the
underlying benchmark or 1.5%.

e Minimum Stock Weight. The minimum weight of an index constituent will be X basis points.

e Country Weight Boundaries. The country weights W are constrained to be within the following range:

Max|(1 — P¢) * Mf — Q¢,0] < W < Min[(1 + P€) « Mf{ + Q€,1] (2)

where M is the free-float market capitalization weight of the I** country.

e Region Weight Boundaries. The region weights W]R are constrained to be within the following range:
R R R R ; R R R
Max[(1 — PR) « M} — QR,0] < WR < Min[(1 + PR) x M} + QR,1] (3)
where M]R is the free-float market capitalization weight of the Jt" region. The global countries are set out in the FT

Wilshire Global Equity Market Series Methodology and are grouped into four geographical regions: Asia Pacific,
Americas, Europe, Middle East & Africa.
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e Industry Weight Boundaries. The industry weights W} are constrained to be within the following range:
Max[(1 — P") = Ml — Q!,0] < W} < Min[(1 + P)) =« Mk + Q',1] (4)
where M is the free-float market capitalization weight of the K industry set out in the document “Wilshire
Indexes Global Assets Taxonomy System”.

o Diversification. The effective number of stocks as measured by the inverse of the Herfindahl index will be at least

NEff

>N 5
swz = Nerr (5)

where W is the optimized weight of the i*" stock.

e Factor Exposure. Active factor exposures (including size, low volatility, value, quality and momentum) are
constrained to lie between L and U. The volatility factor is defined as the standard deviation of stock daily total
returns in the two-year period up to the reconstitution cut-off date. Please refer to the FT Wilshire Factor Indexes
Methodology document for the definitions of the other factors and factor exposure.

e Turnover. At each subsequent reconstitution after initial construction, the two-way index turnover is limited to be a
maximum of 20%.

2.3 Determining the optimized index

Initial optimized index weights are found by minimizing the objective function subject to all constraints except for the
minimum stock weight. Final minimum variance weights are obtained by restricting the eligible universe to stocks whose
initial optimized weights are greater than or equal to the minimum stock weight and then re-optimizing using all constraints.

Should the solution be infeasible, constraints are relaxed in the following manner. Firstly, the turnover constraint is relaxed in
steps of 5 percentage points, up to a maximum of 40%. Subsequently, the maximum stock weight is relaxed in steps of 5bp,
up to a maximum of 2%. Should no solution exist at the end of this process, the index weights will consist of the pre-
reconstitution index weights, renormalized to account for exclusion of stocks that are not members of the underlying
benchmark on the effective date.

3 Available Minimum Variance Indexes

Table 1 sets out the various indexes, stock universes and optimization currencies that comprise the FT Wilshire Minimum
Variance Index Series:

Table 1: FT Wilshire Minimum Variance Indexes

Min . P
Underlying o ) Diversification | Country | Region |Industry| Factor
Weight
Index Name FT Wilshire OFS'J:ZE:O” Cu'i’f:ic (e)'(g) Target | (PS,Q€) | (PR, QR)| (P!, Q") | Exposure
Benchmark Y Y (b.p.) (NEgg) (%) (%) (%) (L, U)
FT Wilshire US Large US Large Cap 150% of
Minimum Variance Index Index usb usD > underlying (20,5) 1 (0,100) | (20,5) |(-0:5,0.5)
FT Wilshire Developed Large Developed 100% of
Minimum Variance Index | Large Cap Index usb usb > underlying (20,5) | (0,100) | (20,5) 1(-05,05)
FT Wilshire Global Large Global Large
Minimum Variance Index Cap Index usb usD 2 300 ©.2) ©,2) ©,2) (0,0.5)
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4 Index Maintenance

4.1 Index Reconstitution

The indexes in the FT Wilshire Minimum Variance Index Series are reconstituted semi-annually in March and September. The
data cutoff date is Wednesday before the first Friday of the reconstitution month. Constituent and free-float changes are
updated after the close of trading on the third Friday of the reconstitution month.

4.2 Intra-Reconstitution Additions

Additions to the underlying FT Wilshire benchmark will be eligible for inclusion at the next index reconstitution of the FT
Wilshire Minimum Variance Index in March or September.

4.3 Intra-Reconstitution Deletions

A constituent will be removed from a FT Wilshire Minimum Variance Index if it is removed from the corresponding underlying
FT Wilshire benchmark. The deletion will be concurrent with that from the underlying benchmark and its weight will be
distributed pro-rata amongst the remaining constituents in the FT Wilshire Minimum Variance Index.

5 Corporate Events

5.1 Corporate Action Treatment

The Corporate action treatment for the FT Wilshire Factor Index Series can be found in the Wilshire Indexes Equity Index
Calculation and Corporate Action Guide. The Index Series will follow the non-market capitalization sections of the guide.

5.2 Suspension of Dealing

Suspension of Dealing rules can be found in the Wilshire Indexes Equity Index Calculation and Corporate Action Guide.

5.3 Takeovers, Mergers and Spinoffs

The treatment of takeovers, mergers and spinoffs can be found in the Wilshire Indexes Equity Index Calculation and
Corporate Action Guide.

Approval

This Methodology was approved by the Wilshire OpCo UK Limited Index Management Committee.
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Legal Notices

1. Intellectual Property
The material herein is © 2024 Wilshire OpCo UK Limited or its affiliates. All rights reserved.

No material published by Wilshire OpCo UK Limited and its affiliates (“Wilshire Indexes”) should be construed as granting any
license or right to use any copyright, trademark, service mark or other intellectual property right for any purpose whatsoever
without the written permission of the lawful owner and an appropriate license.

Wilshire and Wilshire 5000 are registered service marks owned by Wilshire Advisors LLC and are used under license. “FT” is
the trade mark of the Financial Times Limited and is used under licence.

“Information” means any data, text, or other material published or made available by Wilshire Indexes whether owned by
Wilshire Indexes or a third-party. This includes presentations, factsheets, product files, methodology documents, benchmark
statements, policies or other documents relating to the operation, calculation or administration of Wilshire Indexes
benchmarks, whether supplied physically or published electronically, for example on Wilshire Indexes websites or the
websites or materials of Wilshire Indexes clients that relate to Wilshire Indexes.

All Information is provided for information purposes only and is made available "as is" without warranty or other
commitment of any kind.

Use or distribution of Information requires a license from Wilshire Indexes.

No part of the Information contained herein may be copied, stored in a retrieval system, distributed, or transmitted in any
form or by any means, electronic, mechanical, photocopying, recording or otherwise, without prior written permission from
Wilshire Indexes.

None of the Information may 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 Wilshire Indexes data, Information, products or services.

2. Disclaimers

Wilshire Indexes entities and their respective directors, officers, employees, partners and licensors make no claim, prediction,
warranty, representation or other commitment whatsoever, expressly or impliedly, as to the accuracy, timeliness,
completeness, merchantability of any Information available or of results to be obtained from the use of the Information or
the fitness or suitability of the Information for any particular purpose to which it might be put.

Any representation of historical data is provided for informational purposes only and is not a reliable indicator of future
performance. The Information may contain back-tested data. Back-tested performance is not actual performance but is
hypothetical. There may be differences between back-tested performance results and actual results subsequently achieved
by any investment strategy.

To the fullest extent permitted by applicable law, Wilshire Indexes entities and their respective directors, officers, employees,
partners, and licensors accept no responsibility or liability for:

a) any loss or damage in whole or in part caused by, resulting from, or relating to any error (negligent or otherwise) or
other circumstance involved in procuring, collecting, calculating, analyzing, editing, transcribing, transmitting,
communicating, or delivering the Information or from use of the Information; and

b) any direct, indirect, special, consequential, or incidental damages whatsoever, even if Wilshire Indexes (or the
relevant person) is advised in advance of the possibility of such damages, resulting from the use of, or inability to
use, the Information.

Wilshire Indexes entities and their respective directors, officers, employees, partners, and licensors do not provide
investment advice and nothing in the Information or any links thereto, including statistical data and industry reports, should
be taken as constituting financial or investment advice or a financial promotion.
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Wilshire Indexes entities and their respective directors, officers, employees, partners, and licensors are not responsible for
and make no representation regarding the appropriateness or suitability of using, or investing in any financial instrument or
entering into any contract linked to, Wilshire Indexes benchmarks or other Information provided by Wilshire Indexes and any
decision to engage in such use or to invest in any such instrument or enter into any such contract should not be made in
reliance on Wilshire Indexes benchmarks or other Information provided or published by Wilshire Indexes. All Information is
impersonal and not tailored to the needs of any person, entity, or group of persons.

To the fullest extent permitted by applicable law, Wilshire Indexes entities and their respective directors, officers, employees,
partners and licensors will not be liable in contract or tort (including negligence), for breach of statutory duty,
misrepresentation or otherwise, in respect of any inaccuracies, errors, omissions, delays, failures, cessations or changes
(material or otherwise) in Wilshire Indexes benchmarks or other Information.

Wilshire Indexes is the trading name of Wilshire OpCo UK Limited, a company registered in England and Wales under
registered number 12991656, with its registered office at C/O Tmf Group, 13th Floor, One Angel Court, London EC2R 7HJ,
United Kingdom. Wilshire OpCo UK Limited is authorized and regulated by the Financial Conduct Authority as a benchmark
administrator, with reference number 985021.

Contact Us About Wilshire Indexes

wilshireindexes.com/contact e I . - o
Wilshire Indexes provides institutional investors, asset managers and retail intermediaries

with a global benchmark platform that offers global coverage of the markets through the
leading FT Wilshire Index Series.

To learn more about FT Wilshire Indexes, visit
wilshireindexes.com
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