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Last week's podcast was in a new special-edition format, jointly hosted with Wesley Gray, CEO of Alpha Architect. Gray
is a Philadelphia-area PhD and investment manager. He plans to join me in our Wharton School studio to help profile
academic work that is most relevant to investors.

Introducing this week’s guest, Dr. Lu Zhang of Ohio State University, Gray described him as one of the world's premiere
experts on asset pricing who is examining the “factor wars” that are raging in academic circles.

Zhang and his team spent three years assembling SAS code to test 447 different investment anomalies—that is,
investment strategies or investment factors found to deliver excess returns—in the finance literature to see if he could

replicate the results.’
His controversial conclusion: most anomalies can’t be replicated.

The table below shows the category and number of investment strategies that Zhang tested.

Category Number

Momentum 57
Value-versus-growth 68
Investment 38

Profitability 79
Intangibles 103
Trading frictions 102

The general categories can be described like this:
1) Momentum: The tendency of stocks that are appreciating to continue to appreciate

2) Value versus growth: The tendency of stocks that have lower price multiples relative to some fundamental
measure of value like book value, or earnings or dividends to show outperformance over higher multiple stocks
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3) Investment: The tendency of firms that expand their assets and invest less to outperform more rapidly

expanding firms

4) Profitability: The tendency of firms that have higher levels of returns on capital such as return on equity or return
on assets to have higher returns than firms with lower returns on capital

5) Intangibles: The tendency of firms that have high levels of R&D or invest in branding/advertisements (i.e. high
intangible value) to outperform firms with low intangible value

6) Trading frictions: The tendency of firms that have lower betas and volatility as well as less liquidity to
outperform stocks with higher beta, volatility and liquidity

When Zhang tested these 447 academic anomalies, trading frictions (liquidity) surprised him by being the category with
the highest number of academic anomalies that he could not replicate, followed by intangibles. Many of the momentum
results he was able to replicate, and some of the classic value investing research also withstood his retests.

Anomalies that cannot be replicated across categories:

Number %

Momentum 20 35%
Value-versus-growth 37 54%
Investment 11 29%
Profitability 46 58%
Intangibles 77 75%
Trading frictions 95 93%

For definitions of terms in the chart, visit our glossary.
The Good and Bad News for Factor Investors

Zhang was able to replicate a number of the long-standing factor anomalies—value, momentum, profitability and the
investment factor premiums. The bad news, according to Zhang, is that there are not many free lunches, and naive
investors for professional investors to take advantage of.

There are, however, real factor premiums and persistent factor premiums that Zhang believes in. His research does not
suggest just to go out and buy the S&P 500—it suggests quantitative factor tilting can add to portfolio returns.

Why do these factor premiums exist? Zhang believes that no matter how many arbitrage trades are placed against these
factor premiums, these factors exist in equilibrium—uwhich is great news for quant managers who can structure portfolios

to take advantage of these premiums.

The Q-Factor Model

After testing all the anomalies and seeing which ones he could replicate, Zhang wanted to explain all the results with his

Q-factor model. The Q-factor model is based on the net present value rules in corporate finance.? Let's compare the Q-
factor model to some of the other academic models being used to explain market returns. You have the original Fama a
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nd French three-factor model, which states that a portfolio’s returns can be explained by three factors:
1) MKT: The market risk premium and your beta to market risk
2) Size (SMB): How tilted to small-cap stocks the portfolio is
3) Value (HML): How tilted to value stocks the portfolio is

This original Fama and French three-factor model was later expanded to include momentum (UMD) and how exposed a
portfolio is to stocks that are up versus down.

Fama and French more recently have been utilizing a five-factor model. The five factors are the original three plus the
following:

4)CMA: The investment factor as described above—firms expanding assets lag firms more conservatively
expanding; hence, CMA (conservative minus aggressive)

5) Robust minus weak: The RMW factor looks at firms with high returns on equity versus firms with low return on
equity, a profitability factor premium

Zhang's Q-factor model looks at:

1) The market factor

2) The size factor

3) The investment factor
4) The ROE factor

Notably absent in Zhang's Q-factor model is the value factor. He thinks the value factor is subsumed when he includes his
investment factor. Evidence: Zhang shows the five-factor model has insignificant alphas when run through his Q-factor
model but the reverse is not true—the Fama and French five-factor model does not explain away the Q-factor alphas.

I will focus on this Q-factor model in greater detail in the future, as | think this foundation is important.
How to Compound Wealth High

Gray asked Dr. Zhang if he wanted to compound his wealth high for the next 20 years, of all the investment anomalies
and factors he researched, what would his personal account strategy be?

Zhang replied that he would look for firms that have high returns on equity that are doing little investment. He believes
that companies doing little investment have a high cost of equity, and the cost of equity is associated with expected
returns going forward. Gray commented that there are few direct ways of accessing this investment strategy today.

Few strategies might incorporate the low investment screen directly; there may be good indirect ways of getting these
tilts. Many indexes focus on ROE as a selection variable, and often we'll see interaction and exposure to the low
investment factor as well. We'll explore this in future posts.

Thanks to Wes Gray for joining me as co-host on the podcast—I look forward to more joint sessions. Dr. Zhang is doing
great things—I encourage you all to follow his work.
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Listen to the full conversation:

A presentation summarizing Zhang's work can be found here.

2Dr. Zhang thinks the g-factor model applies to real economy stocks more than financial stocks, but Dr. Zhang does not
think the g-factor model results would change much including financial firms.

For standardized performance and the most recent month-end performance click here NOTE, this material is intended
for electronic use only. Individuals who intend to print and physically deliver to an investor must print the monthly
performance report to accompany this blog.

For more investing insights, check out our Economic & Market Outlook

View the online version of this article here.
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IMPORTANT INFORMATION

U.S. investors only: Click here to obtain a WisdomTree ETF prospectus which contains investment objectives,
risks, charges, expenses, and other information; read and consider carefully before investing.

There are risks involved with investing, including possible loss of principal. Foreign investing involves currency, political
and economic risk. Funds focusing on a single country, sector and/or funds that emphasize investments in smaller
companies may experience greater price volatility. Investments in emerging markets, currency, fixed income and
alternative investments include additional risks. Please see prospectus for discussion of risks.

Past performance is not indicative of future results. This material contains the opinions of the author, which are subject to
change, and should not to be considered or interpreted as a recommendation to participate in any particular trading
strategy, or deemed to be an offer or sale of any investment product and it should not be relied on as such. There is no
guarantee that any strategies discussed will work under all market conditions. This material represents an assessment of
the market environment at a specific time and is not intended to be a forecast of future events or a guarantee of future
results. This material should not be relied upon as research or investment advice regarding any security in particular. The
user of this information assumes the entire risk of any use made of the information provided herein. Neither WisdomTree
nor its affiliates, nor Foreside Fund Services, LLC, or its affiliates provide tax or legal advice. Investors seeking tax or legal
advice should consult their tax or legal advisor. Unless expressly stated otherwise the opinions, interpretations or findings
expressed herein do not necessarily represent the views of WisdomTree or any of its affiliates.

The MSCI information may only be used for your internal use, may not be reproduced or re-disseminated in any form and
may not be used as a basis for or component of any financial instruments or products or indexes. None of the MSCI
information 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. Historical data and analysis should not be taken as an
indication or guarantee of any future performance analysis, forecast or prediction. The MSCI information is provided on
an "as is” basis and the user of this information assumes the entire risk of any use made of this information. MSClI, each of
its affiliates and each entity involved in compiling, computing or creating any MSCI information (collectively, the “MSCI
Parties”) expressly disclaims all warranties. With respect to this information, in no event shall any MSCI Party have any
liability for any direct, indirect, special, incidental, punitive, consequential (including loss profits) or any other damages (

WWW.MSCi.com)

Jonathan Steinberg, Jeremy Schwartz, Rick Harper, Christopher Gannatti, Bradley Krom, Tripp Zimmerman, Michael
Barrer, Anita Rausch, Kevin Flanagan, Brendan Loftus, Joseph Tenaglia, Jeff Weniger, Matt Wagner, Alejandro Saltiel,
Ryan Krystopowicz, Jianing Wu, and Brian Manby are registered representatives of Foreside Fund Services, LLC.

WisdomTree Funds are distributed by Foreside Fund Services, LLC, in the U.S. only.

You cannot invest directly in an index.
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DEFINITIONS

because investors are less certain of the performance of these fundamentals in the future. This term is also related to the
Value Factor, which associates these stock characteristics with excess returns vs the market over tim.

Return on Equity (ROE) : Measures a corporation’s profitability by revealing how much profit a company generates with
the money shareholders have invested.

Return on assets (ROA) : Firm profits (after accounting for all expenses) divided by the firm's total assets. Higher
numbers indicate greater profits relative to the level of assets utilized to generate them.

Beta : A measure of the volatility of a security or a portfolio in comparison to a benchmark. In general, a beta less than 1

price. Liquidity is characterized by a high level of trading activity. Assets that can be easily bought or sold are known as
liquid asset.

Arbitrage Mechanism : The ability to compare the price of an ETF and its underlying basket and exchange one for the
other utilizing the creation and redemption process.

French. Their original three-factor model breaks down the components of stock returns to market risk, company size and
book to market ratio, or value. &nbsp.

Size : Characterized by smaller companies rather than larger companies by market capitalization. This term is also

related to the Size Factor, which associates smaller market-cap stocks with excess returns vs the market over time.

relative to a benchmark. It is sometimes more generally referred to as excess returns in general.
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