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EXECUTIVE SUMMARY

The COVID-19 pandemic has created unprecedentedly severe impacts
on the economy. Over the past few months, the U.S. saw the highest
unemployment rate since the Great Depression and the largest quarterly
GDP contraction since the Global Financial Crisis. In this Street View, we
revisit our 2018 Street View “Markets in the Rear-View Mirror (May Be
Closer than They Appear)”, using the same “distance” metric to identify
which historical periods are similar to the current crisis period. We show
that the current crisis shares similarities with past recessions, but it is

still unigue in terms of its magnitude and speed. The current crisis has
struck the economy abruptly without any warning at an unseen magnitude
compared to any other crisis period in the past three decades.
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MARKETS IN THE REAR-VIEW
MIRROR: COVID-19 COLLISION

During recent months, the COVID-19 pandemic has
reshaped the world, causing devastating damage to

the global economy. The world is now in the deepest
recession since the Great Depression in the 1930s,
with GDP declines of greater than 20% in many
countries.! As the world's largest economy, the U.S. has
experienced the highest unemployment rate since the
Great Depression,” the biggest monthly drop in non-
food-and-energy CPI (“Core CPI") since the 1950s,
and the sharpest quarterly GDP contraction since the
Global Financial Crisis (‘GFC”) in 2008." Both 10-year
and 30-year U.S. Treasury rates hit all-time lows in
March,” and credit spreads have widened. The stock
market plunged in March and triggered circuit breakers
four times in two weeks.” Both consumer confidence

1 OECD Economic Outlook (June 2020).

2 U.S. Bureau of Labor Statistics, unemployment rate [UNRATE], retrieved from
FRED, Federal Reserve Bank of St. Louis.

3 U.S. Bureau of Labor Statistics, Consumer Price Index for All Urban Consumers: All
Items Less Food and Energy in U.S. City Average [CPILFESL], retrieved from FRED,
Federal Reserve Bank of St. Louis.

4 OECD (2020), Quarterly GDP (indicator).

5 U.S. Department of the Treasury.

6 Bloomberg. Investment Grade Credit Spread (LUACOAS) and High Yield Credit
Spread (LF980AS).

7 Circuit breakers are regulatory measures to temporarily halt trading on an
exchange, which are in place to curb panic-selling. Circuit breakers automatically stop
trading when prices hit predefined levels, such as 7%, 13%, and 20% intraday moves
for the S&P 500 index (Source: Investopedia).

8 OECD (2020), Consumer confidence index (CCI) and Business confidence index
(BCI).

9 Euclidean distance is the most common way to measure distance between two
points using the sum of squares of their coordinates’ differences. Refer to the
“Markets in the Rear-View Mirror (May Be Closer than They Appear)” Street View for
more details on the distance methodology.

10 The first table in the Appendix shows the list of indicators and the weights we use
to aggregate them.

11 We use these three months to define the current crisis period because it is
evident that all indicators started to deteriorate in March, and March is also the
start of the rapid spread of the coronavirus in the U.S. In fact, the National Bureau

of Economic Research has officially announced that economic activity reached its
peak in Feb 2020, which marks the end of the post-GFC expansion and the beginning
of a recession. We use three full months instead of specific dates to define the crisis
period because the data we use is mostly in monthly or a lower frequency.

and business confidence have dropped® due to business
shutdowns and shrunken consumer demand. All of these
facts reflect that the country is right in the middle of
one of the most challenging economic conditions in its
history, which is familiar in some respects and unfamiliar
in others.

We are certainly familiar with the fact that the economic
cycle can reach a trough periodically, which is evident
throughout history. It is sensible to check which historical
periods are most similar to the current situation to see
what can be learned. To do so, we will be revisiting our
previous Street View “Markets in the Rear-View Mirror
(May Be Closer than They Appear)” published in May
2018, and extending the data through May 2020. The
previous Street View proposed a method to measure
the Euclidean “distance”” between today and all other
periods going back to 1990 using a model of market,
economic, and confidence indicators.” This distance can
tell us how similar the environment today (or any period
of interest) is to all other historical periods. We then
calculate the distance between every single historical
month and the current crisis period defined as March,
April, and May 2020.""

The figure below uses color maps to identify which
historical periods are similar to the current crisis period
in terms of market, economic, confidence and overall
distances. Each vertical line represents a month. Teal-
colored lines are more similar to today's conditions,
while orange bars are less similar.
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Figure 1: Distance from Mar, Apr and May 2020 Market Environment, Total
and by Category*?

Let’s start by looking at some similarities of the current
state of the world to previous regimes. Looking at the
distance color maps, it is obvious that we are in a very
different economic regime from May 2018, when we
published the “Markets in the Rear-View Mirror (May
Be Closer than They Appear)” Street View.

The “Market Distance” metric, which combines different
market indicators including VIX, S&P Earnings yield,
credit spreads (IG, HY) and rates (2yr, 10yr Treasury
yields) suggests, unsurprisingly, that the recent months
appear close to a series of historical crash/crisis periods.
These crisis periods include big economic drawdowns,
e.g., the 2008-2009 GFC, the 2000 tech bubble burst,
and smaller-scale crashes, e.g., the Dec 2018 stock
market drop, the 2015-2016 stock market sell-off, the
2007 quant quake, and the 2002 bear market following
9/11. Akin to what happened in 2008, the VIX and credit
spreads surged, while rates and earnings yield plunged.
In fact, in March 2020, the VIX™ reached its highest level
since the GFC.

Next, as expected, the “Economic Distance” metric, a
blend of real GDP, core CPI, and the unemployment
rate, tells us a similar story: the economy has suffered

12 As mentioned in footnote 10 above, please refer to the Appendix for a breakdown
of indicators used in each distance.

13 Global Financial Data. VIX Index.

14 Pedro Brinca, Joao B. Duarte, and Miguel Faria e Castro, "Is the COVID-19 Pan-
demic a Supply or a Demand Shock?," Economic Synopses, No. 31, 2020. https://doi.
org/10.20955/es.2020.31

15 Source: https://www.washingtonpost.com/business/2020/05/21/unemploy-
ment-claims-coronavirus,

16 Seefootnote 2.

17 Source: https://www.cnbc.com/2020/05/29/us-savings-rate-hits-record-33per-
cent-as-coronavirus-causes-americans-to-stockpile-cash-curb-spending.html

18 See footnote 3.

dramatically, and again we have seen this before. Real GDP
had a large contraction in late 2008, followed by a fall in
the CPI and a hike in the unemployment rate.

Moreover, consumer and business confidence have had
similar declines during almost all the historical crisis
periods. Finally, the “Total Distance” metric, consolidating
all the conditions measured, shows that the current period
is closest to the GFC and the early 2000s recession.

Based on our statistical distance metrics, the current crisis
bears some resemblance to previous downturns. However,
no two leaves are exactly alike - the current crisis is also
unigue in several aspects.

First, the “Total Distance” color map shows that no period
in the past thirty years is that close to the current crisis. To
begin with, the cause of this ongoing crisis is unique, as it
was ignited by a pandemic, a global healthcare emergency
that arose outside the financial system. It has created
unprecedentedly severe impacts on both the supply

and the demand side of the economy."* On the supply

side, in order to restrain the virus from spreading wildly,
restaurants closed, hotels and entertainment venues shut
down, and airlines cut a substantial number of flights.
Consequently, millions of people lost their jobs,”” driving
the unemployment rate up to the highest levels since the
Great Depression for two consecutive months (14.7% in
April and 13.3% in May)."* On the demand side, consumers
were restricted from shopping in-person as business
closed, and travelers had to suspend or cancel their

plans due to lockdowns. As a result, consumer spending
declined, and more people were saving, especially in light
of labor market conditions and general uncertainty.”’
Hence, the Core CPI has been falling for three consecutive
months (-0.10% in March, -0.45% in April and -0.06%

in May),'? as demand in most sectors declined. The
magnitude of these impacts contributes further to the
uniqueness of the current crisis, and makes today’s
economic conditions look more dire than any period in

the past three decades.
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Second, given the nature of the shock, the huge impact on
the economy took place almost instantly this time. During
the COVID-19 crisis in April, the unemployment rate
reached a high of 14.7%, and the Core CPI experienced
the largest monthly drop (-0.45%)—only one month away
from the start of the crisis. In contrast, during the GFC,
these indicators only incrementally deteriorated after the
initial shock happened. The unemployment rate climbed
gradually and peaked at 10% in October 2009, a full

year after the start of the crisis, and the Core CPI had

its biggest monthly decline (during the crisis period) in
January 2010.”

This difference in speed is evident in the “Economic
Distance” and “Market Distance” color maps during the
GFC period. The period with the smallest market distance
to the current crisis ended in early 2009; however, the
period with the shortest economic distance to the current
crisis lagged by a few months, extending until the third
quarter of 2009. This is because the market and economic
impact occurred relatively simultaneously during the
recent crisis compared to the economic lag observed
during the GFC.

Finally, let’s jump into a “time machine” and roll back the
clock. If we were in January or February 2020, a mere
month or two before the current crisis started inthe U.S.,
what would be our distance to the current crisis? Using the
same distance metric, we change the base period to Jan
and Feb 2020, and then calculate the distance between
every month and this pre-crisis period (shown below).

Figure 2: Total Distance from Jan and Feb 2020 Market Environment

From the color map, as expected, the base period is close
to periods of economic expansion, e.g., most periods from

2015t0 2019, 2006 to 2007, but it is completely different

from crisis periods such as the GFC and the current
recession. So, in March of 2020, we would be standing
at the farthest possible point from February 2020’s
regime in the space of just one month! This underscores

19 See footnotes 2 and 3 for references on unemployment rate and Core CPl used
in this paragraph.

our previous conclusion that the economy transitioned
so sharply and abruptly from the preceding months.
Onthe contrary, in the months leading to the outbreak
of the GFC (September 2008), the economy already
showed negative signs and started to drift away from a
healthy environment. It is also consistent with one of the
messages that we conveyed in our “Markets in the Rear-
View Mirror (May Be Closer than They Appear)” Street
View: “even if skies look relatively clear for now (January
and February), the rains can come at any time (March and
April).”

In conclusion, while every crisis can look like others in
quantifiable ways, they are all unique in their own way as
well. This can be especially said of the current crisis. In
particular, the current crisis has caused economic impacts
unseen in the past thirty years, and it struck the economy
quickly and without any warning. It is an important

lesson for asset managers and investors who are used

to analyzing their portfolios primarily with financial data,
as they were likely caught by surprise this time. After
observing how much damage a global public health crisis,
something that seems far away from the financial system,
can cause, investors would be advised to pay more
attention to broader sets of events and data in the future.

The current crisis is certainly still ongoing, and we are not
sure how much longer it will take before the economy fully
recovers. However, both fiscal and monetary policies are
geared towards saving the economy and pulling it out of
the trough, and there are currently promising signs, such
as a strong stock market rebound and narrowing credit
spreads. If the economic cycle observed over history is any
guide, a recession at present will be followed by a better
future.
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APPENDIX
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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, tax or other
advice. This report does not purport to advise the recipient 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 the discussion herein does not contain a list or description of relevant risk factors. The recipient hereof should make an independent investigation of the
information described herein, including by consulting its own tax, legal, accounting and other advisors. This report does not constitute any form of invitation or

inducement by Two Sigma Investments, LP or its affiliates (“Two Sigma”) to engage in investment activity. Past performance is no guarantee of future results.

By their receipt, the recipient of this report acknowledges the disclaimers contained within this report and, in particular, acknowledges that this report and the
data contained within this report are provided on an “asis” basis. Two Sigma, its employees, information providers (including, without limitation Barra, LLC), and
any other third party involved in or related to the making or compiling of this report or the data contained within this report make no representation or warrant of
any kind, either express or implied, with respect to this report or the data (or the results to be obtained by the use thereof). Two Sigma, its employees, information
providers (including, without limitation Barra, LLC) and any other third party involved in or related to the making or compiling of this report or the data, expressly

disclaim any and all implied warranties of originality, accuracy, completeness, non-infringement, merchantability and fitness for a particular purpose.

As a recipient of this report, you assume the entire risk of any use you may make of this report or of the data. In no event shall Two Sigma, its employees,
information providers (including, without limitation Barra, LLC) or any third party involved in or related to the making or compiling this report or the data, be

liable to the recipient or any other third party, for any direct or indirect damages, including, without limitation, any lost profits, lost savings or other incidental or
consequential damages, arising out of your use or your inability to use the report or the data, regardless of the form of action, even if Two Sigma, its employees, any
of their information providers (including, without limitation Barra, LLC), or any other third party involved in or related to the making or compiling of this report or

the data has been advised of, or otherwise might have anticipated the possibility of such damages.

The views expressed herein are not necessarily the views of Two Sigma. Such views (i) may be historic or forward-looking in nature, (ii) reflect significant

assumptions and subjective judgments of the author(s) of this report, and (iii) are subject to change without notice. The use of pronouns such as "we" and "our" are
references to the authors of this report only (and or methodologies or assumptions utilized by the authors in this report only), and not necessarily reflective of Two
Sigma's views or opinions. 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.

This report may include certain statements and projections regarding the anticipated future performance of various securities, sectors, or geographic regions.
These forward-looking statements are inherently subject to significant business, economic and competitive uncertainties and contingencies, many of which are
beyond Two Sigma'’s control. 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 from those expected; changes in the legal, regulatory and legislative environments in global markets;

and the ability of management to effectively implement certain strategies. Words like “believe,” “expect,” “anticipate,” “promise,” “plan,” and other expressions or

words of similar meanings, as well as future or conditional verbs such as “will,” “would,” “should,” “could,” or “may” are generally intended to identify forward-looking

statements.

Links from this report to third-party websites do not imply any endorsement by the third party of this report or of the link; nor do they imply any endorsement
by this firm of the third-party website or of the link. As noted, Barra, LLC's analytics and data (www.barra.com) were used in preparation of this information.
Copyright 2020 Barra, LLC. All Rights Reserved. In addition, some of the images and other material used herein may otherwise be protected by copyright and/or
trademark. If so, such copyrights and/or trademarks may be owned by the entity that created the material and, where relevant, are used purely for identification
and comment as fair use under international copyright and/or trademark laws. Use of such an image, copyright or trademark does not imply any association with
such organization (or endorsement of such organization) by Two Sigma, nor vice versa. © 2020 Two Sigma | All Rights Reserved | “Two Sigma” and the “20” logo

are registered trademarks of Two Sigma Investments, LP.
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