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seemingly poised for enactment, one might assume that policy uncertainty
generally—and tax policy uncertainty, specifically—is falling. The reality is
more complicated, however, with some measures suggesting that policy
uncertainty is actually on the rise.
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POLICY-RELATED UNCERTAINTY MAY BE RISING, DESPITE TAX REFORM

Policy uncertainty is an investor’s nearly constant
companion, not only in times of crisis but even in
relatively benign environments. With U.S. tax reform
legislation seemingly on track to pass in short order, a
casual market observer could be forgiven for assuming
that uncertainty in general—and uncertainty around
tax policy, in particular—is falling.

The reality appears more complicated. As of this
writing, the U.S. Senate had passed its version of a
$1.4 trillion tax reform bill. Assuming the House and
Senate are able to merge their two versions of the
legislation, it is expected quickly to be signed into law.
While many details remain unclear, it would stand to
reason that companies with large tax liabilities will be
among those with the most to gain from a large cut

in the corporate income tax rate (see appendix for
average effective tax rates by industry).

TAX POLICY UNCERTAINTY REMAINS ELEVATED
(FOR NOW)

Indeed, companies in the S&P 500 Index with the
highest tax rates have seen a large jump in volatility
recently, as the debate over tax reform took various
twists and turns. Figure 1 plots the ratio of the
volatility of high tax companies to that of the broader
index." In the past several weeks, the chart shows,
shares of high-tax companies became as much as 20%
more volatile than the overall market.

FIGURE 1 - RATIO OF REALIZED VOLATILITIES (1/1/15-12/4/17)
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Figure 1 - Ratio of realized volatilities: Portfolio of high-tax stocks over
SP500. Source: Bloomberg and author’s computation.

Perhaps more interestingly, while high-tax companies’
relative volatility seems to have eased as the Senate
passed its version of the tax reform bill, it remains
elevated relative to the rest of the index. One reason
may be that even though enactment of tax reform
appears highly probable, the bill's actual effects remain
somewhat murky.

BROADER POLICY-UNCERTAINTY MEASURES
HAVE BEEN RISING

It's also worth remembering that tax uncertainty is
only one of many different sources of U.S. policy
uncertainty that investors must contend with. In the
short term, for example, the government still must
negotiate a spending bill. The future of the Affordable
Care Act is unclear. Uncertainty persists about the
pace, timing, and ultimate effects of future interest
rate hikes, and a new Fed chair is taking office early
next year. Election Day 2018 is less than a year away.

Indeed, zooming out from the narrow question of

tax policy, one finds that policy uncertainty more
broadly has been rising—even as tax reform has
appeared to near resolution. Baker, Bloom, and Davis
(2016)* describe an interesting proxy for overall
policy uncertainty with their daily Index of Economic
Policy Uncertainty (EPU). The index derives an overall
measure of uncertainty from thousands of newspaper
articles going back to 1900, with the authors finding
that policy uncertainty is associated with higher
equity-market volatility, reduced investment and
employment in certain sectors, and other effects.

Figure 2 plots the Economic Policy Uncertainty Index
from the beginning of 2017 and shows that broad,
macro-level uncertainty surrounding U.S. policy began
rising late this fall, after having moderated throughout
much of the year.?

1 Ratio of the realized volatility of high-tax companies to that of the S&P 500 Index.
This is the residual realized volatility (adjusted by the realized volatility of the SP500
Index) of an equally-weighted portfolio of three indices: TAXR Index, GS High-tax
Index (GSTHHTAX Index) and Morgan Stanley High-tax Index (MSXXHTAX Index).
The appendix reports the average effective tax rate by industry over the period
2007-2011 (US Treasury)

2 Scott R. Baker, Nicholas Bloom, and Steven J. Davis. 2016. "Measuring Economic
Policy Uncertainty." Quarterly Journal of Economics, vol 131(4), pages 1593-1636.
3 The figure plots the 30-day moving average starting in January 2017 through
December 2017.
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FIGURE 2 - INDEX OF POLICY UNCERTAINTY THROUGH 11/30/17
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Figure 2 - Policy-related uncertainty index. 30-day moving average.
Source: policyuncertainty.com and author's computation.

IMPLICATIONS FOR ALLOCATORS

Despite the likely imminent passage of major tax reform
legislation, uncertainty about U.S. fiscal and monetary
policy appears to be trending higher—not lower—with
potential ramifications for future financial market
volatility, employment, corporate investment, and

other measures. Although the passage of tax reform
legislation after a lengthy battle may hint at some

sort of closure, allocators should be aware that policy
uncertainty seems likely to remain their companion for a
long time to come.

APPENDIX

This appendix provides the average effective actual federal corporate tax rate by industry (2007-2011) as provided

by the U.S. Treasury.”

FIGURE 3 - EFFECTIVE ACTUAL TAX RATE, AVERAGE 2007-2011 (%)
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Figure 3 - Effective Actual Tax Rate, Average 2007-2011. Source: US Treasury

4 https:/www.treasury.gov/resource-center/tax-policy/tax-analysis/Documents/
Average-Effective-Tax-Rates-2016.pdf
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INTERESTING TECHNOLOGY-RELATED ARTICLES

Two Sigma views itself as a technology company that applies a rigorous, scientific method-based approach
to investment management. Our technology is inspired by a diverse set of fields including artificial
intelligence and distributed computing. Occasionally, we read articles in the popular press that describe
applications of technology that we find interesting, thought-provoking, and relevant for people thinking
about improving the investment management process. Below is a subset of the articles we read this month.
Please do not view the inclusion of these articles as an endorsement by Two Sigma of their viewpoints or
the companies discussed therein. Two Sigma welcomes discussions (and contributions) about these and
other such technology-related articles.

“A.l. Will Transform the Economy. But How Much, and How Soon?” by Steve Lohr

https:/www.nytimes.com/2017/11/30/technology/ai-will-transform-the-economy-but-how-much-and-how-soon.
htm!

There are basically three big questions about artificial intelligence and its impact on the economy: What can
it do? Where is it headed? And how fast will it spread?” So begins a recent New York Times article on the
potential near- to medium-term social and economic impacts of A.l. The article cites a growing body of research
suggesting that beyond the technology itself, economics, government policy, and social attitudes will play a
major role in determining the scope and pace of A.l.'s major impacts. It further suggests that broad A.l. adoption
will follow a pattern similar to that of previous innovations, such as the electric motor, although the timing may
be accelerated. Among the most eye-catching predictions cited in the article is one made by McKinsey: in a
recent paper, the consulting firm predicted that A.l. will force between 16 million and 54 million Americans to
look for new occupations within the next 13 years.

“Google Street View Can Reveal How Your Neighborhood Votes” by Linda Poon

https:/www.citylab.com/transportation/2017/12/google-street-view-data-demographics-cars-research/54 7436/

A team of A.l. researchers at Stanford recently developed a pair of algorithms that predict the income level,
educational attainment, voting patterns, and other measures for different U.S. neighborhoods, based on images
of locally parked cars captured by 50 million Google Street View images. Specifically, the researchers made
use of a convolutional neural network (CNN), a powerful deep learning algorithm with particular strengths
in object classification. The accuracy of the researchers’ methodology was comparable to that of the Census
Bureau's American Community Survey—a study that costs $250 million annually and requires a small army of
data collectors to go door-to-door. The story is an interesting example of how alternative datasets can provide
high-quality socio-economic insights in an increasingly efficient way.
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IMPORTANT DISCLAIMER AND DISCLOSURE INFORMATION

This report is prepared and circulated for informational and educational purposes only and is not an offer to sell or the solicitation of an offer to buy any
securities or other instruments. The information contained herein is not intended to provide, and should not be relied upon for investment, accounting,

legal or tax advice. This document does not purport to advise you personally concerning the nature, potential, value or suitability of any particular sector,
geographic region, security, portfolio of securities, transaction, investment strategy or other matter. No consideration has been given to the specific
investment needs or risk-tolerances of any recipient. The recipient is reminded that an investment in any security is subject to a number of risks including
the risk of a total loss of capital, and that discussion herein does not contain a list or description of relevant risk factors. As always, past performance is no
guarantee of future results. The recipient hereof should make an independent investigation of the information described herein, including consulting its own
tax, legal, accounting and other advisors about the matters discussed herein. This report does not constitute any form of invitation or inducement by Two

Sigma to engage in investment activity.

The views expressed herein are not necessarily the views of Two Sigma Investments, LP or any of its affiliates (collectively, “Two Sigma”), and may be derived
from the Two Sigma Alpha Capture system (the “Alpha Capture System”), which gathers inputs from sell-side contributors (not analysts) to the Alpha Capture
System who receive compensation for their participation, as further described in the section titled “Brief Explanation of the Data” (page 1 hereof) and the
document titled “Overview of the Two Sigma Alpha Capture System”. Such views (i) may be historic or forward-looking in nature, (i) may reflect significant
assumptions and subjective judgments of the contributors to the Alpha Capture System as well as, in some instances, the authors of this report, and (iii)

are subject to change without notice. Two Sigma may have market views or opinions that materially differ from those discussed, and may have a significant
financial interest in (or against) one or more of such positions or theses. In some circumstances, this report may employ data derived from third-party
sources. No representation is made as to the accuracy of such information and the use of such information in no way implies an endorsement of the source

of such information or its validity.

This report may include certain statements and projections regarding the anticipated future performance of various securities, sectors, geographic regions
or of the Alpha Capture System generally. These forward-looking statements are inherently subject to significant business, economic and competitive
uncertainties and contingencies, many of which are beyond our control. In addition, these forward-looking statements are subject to assumptions with
respect to future business strategies and decisions that are subject to change. Factors which could cause actual results to differ materially from those
anticipated include, but are not limited to: competitive and general business, economic, market and political conditions in the United States and abroad from

those expected; changes in the legal, regulatory and legislative environments in the markets in which Two Sigma operates; and the ability of management to
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effectively implement certain strategies. Words like “believe,” “expect,” “anticipate,” “promise,” “plan,” and other expressions or words of similar meanings, as

R »

well as future or conditional verbs such as “will,” “would,” “should,” “could,” or “may” are generally intended to identify forward-looking statements.

Two Sigma makes no representations, express or implied, regarding the accuracy or completeness of this information, and the recipient accepts all risks in
relying on this report for any purpose whatsoever. This report is being furnished to the recipient on a confidential basis and is not intended for public use
or distribution. By accepting this report, the recipient agrees to keep confidential the existence of this report and the information contained herein. The
recipient should not disclose, reproduce, distribute or otherwise make available the existence of and/or all or any portion of the information contained
herein to any other person (other than its employees, officers and advisors on a need-to-know basis, whom the recipient will cause to keep the information

confidential) without Two Sigma's prior written consent. This report shall remain the property of Two Sigma and Two Sigma reserves the right to require the

return of this report at any time.

Some of the images, logos or other material used herein may be protected by copyright and/or trademark. If so, such copyrights and/or trademarks are most
likely owned by the entity that created the material and are used purely for identification and comment as fair use under international copyright and/or
trademark laws. Use of such image, copyright or trademark does not imply any association with such organization (or endorsement of such organization) by

Two Sigma, nor vice versa.
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