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D (@R ALV W\ VA B The ongoing US-China trade dispute

may pose risks for US companies with Chinese trade exposure. Seeking
to quantify those risks, we constructed a Chinese trade sensitivity factor
and examined how it responds to developments in the evolving conflict.
We found that trade-related announcements often precede a drop in the
factor’s performance and that while the explanatory power of the factor
waxes and wanes with market and economic conditions, its impact is
comparable to that of other, more classical, style and industry factors.
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MEASURING THE IMPACT OF
THE US-CHINA TRADE WAR

Is the US-China trade war having an impact on US
equities?

The economic relationship between the US and China,
its top trading partner,! has come under increasing
strain since mid-2017, when President Trump began
taking steps to impose significant tariffs on Chinese
imports.

As of this writing, the US was in the process of placing
25% tariffs on $50 billion worth of Chinese goods,

to which China has responded with similar measures.
More tariffs may be on the way; the US Trade
Representative Office produced a list of $200 billion
worth of Chinese goods in July that could be subject
to an additional 25% duty,” prompting China again to
threaten further retaliation.

Although the trade war has likely contributed to a bear
market for Chinese equities this year, reactions in US
equity markets have been sanguine thus far. This is
not too surprising, since the tariffs now in effect are
modest relative to the roughly $500 billion worth of
goods the US imports from China annually.?

Still, for US companies with exposure to China trade,
the ongoing dispute may pose risks, especially if the
mooted tariffs on $200 billion of additional goods
come into effect. Seeking to quantify those risks,

we constructed a China trade sensitivity factor and

1 https:/www.census.gov/foreign-trade/statistics/highlights/top/top1806yr.html

examined how the factor responded to developments
in the evolving conflict.

BUILDING A CHINA TRADE SENSITIVITY RISK
FACTOR

We began by gathering a list of US companies

that appear likely to be affected by rising trade
tensions with China, whether through supply chain
interruptions or potential loss of revenue. These
companies have either a sizeable proportion of assets
(especially manufacturing assets) located in China or
a sizeable share of revenue in China disclosed in their
10-K annual report filings. We compiled the list from
three baskets of stocks provided by sell-side bank
research reports.*

Together, these baskets represented 93 publicly traded
US companies which have significant exposure to
“China trade” risk. To turn this basket of stocks into a
risk factor with daily returns, we started with MSCI
Barra's existing US Total Market Equity risk model and
augmented it with the new basket of stocks. Next, we
performed cross-sectional regressions on daily returns
across 3,700+ of the most liquid US equities to seek
to identify the unique daily price changes of stocks

in the “China trade” basket, after controlling for their
individual industry and style risk exposures.

2 https://ustr.gov/about-us/policy-offices/press-office/press-releases/2018/august/statement-us-trade-representative

3 https:/www.census.gov/foreign-trade/balance/c5700.html

4 US Equity baskets used, with Bloomberg tickers, were: Morgan Stanley’s China trade sensitive basket (MSXXCHTS), Morgan Stanley’s China revenue exposure basket
(MSXXCHNA), and Goldman Sachs’s S&P 500 companies with 10%+ explicit asset exposure to China (GSTHAINT).
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CHART A: CHINA TRADE SENSITIVE FACTOR PERFORMANCE (JANUARY 1, 2018 - JULY 5, 2018)

TRACKING THE IMPACT OF TRADE-RELATED
NEWS EVENTS

A chart of the China trade sensitivity factor shows that
trade-related announcements often precede a drop

in the factor’s performance (chart A). For example, on
May 29th, after the US committed to $50 billion worth
of tariffs on imports and announced its intention to
curb investment in sensitive technology, the factor (and
consequently the market value of China trade sensitive
companies) dropped roughly one full percentage point
(event 11, chart A).

Looking at a longer horizon shows that the China trade
sensitive factor steadily decreased from the beginning
of 2015 to mid-2016 before leveling out for about a year
(chart B). It was during the 2015-2016 period that there
were concerns with China's economic slowdown and
stock market turbulence. Perhaps counterintuitively,
given the degree of media coverage of the trade wars,
the risk of economic slowdown a few years back
appears to have had nearly an order of magnitude
greater impact on China-sensitive US equities than the
current trade war concerns.

5 All Barra factors are from the MSCI Barra US Total Market Equity Long-Term Model.
Style Factors: Country (Market), Beta, Dividend Yield, Earning Quality, Earning

Yield, Growth, Leverage, Liquidity, Long-Term Reversal, Management Quality, Mid-
Capitalization, Momentum, Profitability, Prospect, Residual Volatility, Size, Value.
Industry factors: Construction and Farm Machinery, Computer Electronics,
Distributors Multiline Retail, Transportation Air Freight and Marine, Electrical
Equipment, Semiconductors, Semiconductor Equipment.

MEASURING THE EXPLANATORY POWER OF THE
FACTOR

Seeking to measure the explanatory power of the China
trade sensitive factor, we calculated the improvement in
r-squared from including the China factor in a cross-
sectional regression. To provide context for our results,
we also ran the same analysis for all Barra style factors
and seven industry factors to which the China basket
has particular exposure.® We found that including the
China factor improved the r-squared by 0.0065 on
average; compared to the other factors, the China
trade sensitive factor had the fifth greatest marginal
r-squared improvement (chart C).

Looking at the change in explanatory power over time,
we see that it roughly matches our intuition for when
news about trade disputes or Chinese economic growth
roiled markets the most (chart D). When Chinese
growth and local stock markets grew volatile in 2015,
the factor appears quite relevant. Then it quieted down
and appeared to be a minor factor from later 2016 into
2017, before resurging with the recent series of trade
concerns. Over time, it seems reasonable to expect this
factor will continue to wax and wane in importance for
US equities with the flow of news on Chinese economic
growth and trade relations between the two countries.
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CHART B: CHINA TRADE SENSITIVE FACTOR PERFORMANCE (JANUARY 2, 2015 - JULY 5, 2018)

CHART C: AVERAGE MARGINAL R-SQUARED IMPROVEMENT CHART D: CHINA MARGINAL R-SQUARED IMPROVEMENT - ROLLING 3 MONTH
(MARCH 30, 2015 - JULY 5, 2018)
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POTENTIAL IMPLICATIONS FOR INVESTORS

Given that trade tensions between the US and China
(not to mention other trading partners) seem likely

to persist for a while, the China trade sensitivity
factor may be worth monitoring—especially given

that it appears that the magnitude of its impact is
comparable to that of other, more classical style and
industry factors. While it is difficult to forecast with
any certainty which direction this factor ultimately will
g0, any concentration of US companies with substantial
China trade exposure (either through revenues or
their supply chains) may well see elevated volatility in
months to come.
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APPENDIX

1/23/2015 Chinese yuan opens sharply weaker after the European Central Bank unveils aggressive monetary easing program. The People’s Bank
of China lowers the yuan’s daily reference rate against the U.S. dollar by the most since March 2014.

8/24/2015 Main Shanghai share index drops 8.5% (steepest one-day drop in eight years) and the main Shenzhen index falls 7%.

1/2016 From January 4-15, China’s stock market falls 18% (the Dow Jones Industrial Average drops 8.2%).
3/4/2016 Increased tensions between China and the US over the status of the South China Sea.

11/8/2016 Donald Trump is elected president of the United States (N.B. event occurred aftermarket trading hours, so impact of event would be
seen the following day).

1/22/2018 Trump announces tariffs on washing machine and solar cell imports.

3/1/2018 Trump announces forthcoming tariffs on all trading partners of 25% on steel and 10% on aluminum.
3/8/2018 Trump signs tariffs on imported steel and aluminum from all nations, including China.

3/22/2018 Section 301 investigation on Chinese imports publicly released. US proposes tariffs in response to China’s “unfair trade practices” related
to technology transfer, IP, and innovation; says it will complain to WTO and look at restricting investment from China.

3/23/2018  Steel and aluminum tariffs go into effect.

3/23/2018 China unveils tariffs on $3 billion of US imports in response to steel and aluminum tariffs.

4/2/2018 China announces tariffs on $3 billion of US imports including fresh fruits, nuts, wine, aluminum, and pork.

4/3/2018 The Trump administration releases its list of 1,333 Chinese products under consideration for 25% tariffs, which cover $46.2 billion of US
imports.

4/4/2018 China complains to WTO about the Section 301 tariff action by the US

4/4/2018 China responds to Trump's Section 301 tariffs, publishing list of 106 products subject to forthcoming 25% tariffs, covering $49.8 billion of
China’s imports.

4/16/2018 US penalizes China's ZTE for violating a previous agreement by conducting business with Iran and North Korea. ZTE is banned from
buying US technology for seven years.

4/17/2018  China announces it will collect anti-dumping tariffs on sorghum imports from the US

5/3/2018  Js-China trade talks in Beijing. No agreement is reached.

5/23/2018 The Commerce Department initiates another national security investigation into imported autos and parts, the third such investigation
under Trump, following the steel and aluminum cases. Public hearings are scheduled for July 19-20, 2018

5/29/2018  US announces that it's moving ahead with tariffs on about $50 billion of imports (announced 4/3-4/2018) and a plan to curb investment
in sensitive technology.

5/29/2018 US announces plan to limit some visas for Chinese citizens to protect intellectual property.

6/15/2018  US announces final product list for first $34b of tariffs (see 4/3-4/18 and 5/29/18). Additional $16b will be finalized at later date. China
responds by issuing an updated retaliation list of 25% tariffs targeting nearly $45 billion worth of US exports. China also plans a two-phase
approach, covering $29.6 billion of US goods starting 7/6/18, and the remaining $15.3 billion of products to be announced at a later date.

6/18/2018 In response to China’s retaliatory tariffs (June 15, 2018), Trump directs the US Trade Representative to identify an additional $200 billion
worth of Chinese goods for additional tariffs. Trump also threatens a further $200 billion of tariffs if China retaliates again.
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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.

“DeepMind's Al Can Detect Over 50 Eye Diseases as Accurately as a Doctor” by James Vincent

https:/www.theverge.com/2018/8/13/17670156/deepmind-ai-eye-disease-doctor-moorfields

Artificial intelligence technologies are still rife with limitations, but their abilities continue to progress. In a recent
example highlighted by The Verge, researchers from DeepMind, University College London, and Moorfields Eye
Hospital have developed a deep learning algorithm that “identifies dozens of common eye diseases from 3D
scans and then recommends the patient for treatment.” After having trained on roughly 15,000 eye scans, the
software made the same diagnoses and recommendations as a panel of doctors more than 94 percent of the
time. While researchers don’t believe the technology should replace the expertise of doctors, they hope that
it will dramatically increase the rate at which doctors can scan patients’ eyes and diagnose problems—a time-
consuming task, given that millions of such scans are performed each year (Moorfields alone performs more
than 1,000 per day).

“How Grubhub Analyzed 4,000 Dishes to Predict Your Next Order” by Adam Rogers

https:/www.wired.com/story/how-grubhub-analyzed-4000-dishes-to-predict-your-next-order/

A recent article on the online food-delivery service Grubhub’s efforts to quantify the nationwide popularity
of various take-out dishes amusingly illustrates some of the common challenges data scientists face when
wrangling unstructured data. Wanting to know which dishes were most popular with customers, Grubhub
struggled to interpret restaurant menus (an example of “found data”) algorithmically, at scale, because they
were unstructured and don’t share common definitions—or even spellings. Eventually, the company was able to
build an algorithm that combined messy menu data, search logs and reviews, and customer order histories to try
to determine “what menus were really saying.” But it wasn't until the company contracted with a chef and food
writer for additional, human interpretation that it was able to come up with a usable database of 4,000 dishes,
categorized and subcategorized in analytically useful ways.
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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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