
 

New this week: As accelerating Stay 
at Home categories partially offset 
improving Return to Normal 
categories to keep the Scale at 1, we 
look at the surprising rebound in the 
housing market, and attempt to use 
this data to understand what the 
market is pricing in for reopening. 

Following our first three weeks in the 
series, we continue to monitor the 
reopening of America, using a wide 
range of data across “Stay at Home” 

(food delivery, eCommerce, streaming media, grocery sales, etc.) to “Back to 
Normal” (commuting, box office, travel, etc.) and business activity (freight, housing, 
equipment sales, etc.) categories as a supplement to economic measures. We have 
added a few new data series this week and will continue to expand and refine the 
analysis as more data becomes available and the profile of reopening evolves. 

Exhibit 1: Reopening at a glance: Back-to-business segments still deep in contraction, stay at home 
growing strong 
% change yoy for week ending May 24 

This exhibit summarizes data from sources listed in Exhibits 7, 8 and 12. 
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The GS US Reopening Scale, which attempts to quantify where the balance of the scale 
sits between “Stay at Home”, the state we still largely find ourselves in, and “Back to 
Normal”, remains at “1” through the week of 5/27 as we have not seen ample aggregate 
reversal in trends to move the scale though there has been significant movement in 
the internal metrics, most notably an acceleration in eCommerce, streaming 
media, and online payments partially offsetting improvement in commuting, 
retail, and dining measures.  Reflecting that, the Composite Score that the Reopening 

Scale is based on (Exhibit 2) improved modestly for the sixth straight week to 46 (vs. 44 
and 42 in the prior two weeks, respectively).  

To determine the position of the scale (1-10) we calculate growth or decline in each 
category relative to a pre-Crisis baseline (week of Feb 3rd), and equal-weight each 
category into our Composite Scale (Exhibit 14). From there, we assign a Reopening 
score reflecting these quantitative inputs (Exhibit 13). As progress toward reopening 
begins, we expect that will show up in the Reopening Scale moving higher.

Key Findings 

Our read across these data sources continues to describe a landscape we’re all very 
familiar with: lots of eCommerce deliveries, streaming media, and video chats taking the 
place of concerts, travel, and time at the office. While that picture remains very one 

Exhibit 2: Our Composite Scale shows a modest rebound in recent weeks, though we remain below 50 
Date on x-axis represents first day of week measured 
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Source: Goldman Sachs Global Investment Research
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sided in the data (Exhibit 4), with a larger number of cities and states beginning to look 
for ways to reopen, we expect to see the scale shifting higher over time, showing less 
“Stay at Home” activity and more signs of “Back to Normal”. 

This week, we also examine the Homebuilding sector and how quickly many 
components within housing recovered from initial declines due to stay-at-home orders 
and tightening lending standards. We also attempt to use this data to answer one of the 
most frequent questions we’ve gotten: “What is the market pricing in for reopening?” 
(Exhibit 6). 

Highlights 

Lodging and hotel businesses continued to recover from the bottom, albeitn

focused on drive-to leisure markets, as hotels reported solid trends from Daytona
Beach, FL to Lake of the Ozarks, MO to Huntington Beach, CA. Similarly, regional
casinos that have reopened have been seeing strong pent-up demand as lines have
formed in markets spanning Arizona, Louisiana and Mississippi. In each instance,
booking windows have noticeably shortened moving from several weeks to within
the day (walk-ins) in some cases. In Myrtle Beach, South Carolina, weekend
occupancy reached 72.4% for the week ending 16 May, according to STR while
hotels in the Florida Panhandle achieved 70.2% occupancy, benefiting from a ban on
short term rentals.

eCommerce measures are accelerating despite modest improvements in retailn

gauges amid widespread reopening of retail options. 5 of the 6 metrics we use to
measure eCommerce accelerated materially over last week, continuing a trend we
have seen for most of May and defying expectations for moderation as traditional
retail options began reopening at the beginning of the month.  Similarly, streaming
media downloads (Netflix, Disney +, etc.) accelerated across all four measures on a
week over week basis.

Some COVID-19 related wireless network anomalies have returned ton

pre-Covid levels, according to Verizon. For example, calls and texts are returning
to normal levels and mobility has increased significantly over the past few weeks.
According to Verizon’s handoff metrics (the times when a data session moves from
one cell site to another as users walk or drive around), 44 states have had increases
in mobility over the last two weeks as of May 21st and 36% of states have
surpassed their pre-COVID mobility levels. However, while calls and texts are
returning to normal levels, last week’s report shows that gaming (up 82% over
pre-COVID levels), VPN connections (up 72% over pre-COVID levels) and use of
collaboration tools (remaining flat at 10X pre-COVID levels) are still highly elevated,
indicating that while restrictions have been lifted to some degree in every state,
working and schooling from home as well as gaming have not materially subsided.
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Gauging market sentiment relative to consumer behavior and the 
Reopening Scale 

In an attempt to answer one of the most frequently asked questions we receive, “What 
is the market pricing in for the reopening?”, we overlay performance in the S&P 500, our 
Composite Scale reflecting changes in consumer behavior, and two GS equity baskets 
(US Stay at Home basket and US Global Health Risk basket). Intuitively, the US Stay at 
Home basket (which includes stocks like Netflix, Zoom, Peloton, Amazon, Shopify, and 
Activision) is outperforming the S&P 500 and the US Global Health Risk basket (which 

includes stocks like Royal Caribbean, Expedia, Delta Airlines, Nordstrom, and Darden 
Restaurants) is underperforming the S&P 500. Between the weeks of February 3rd and 
May 18th, the US Stay at Home Basket, S&P 500, and US Global Health Risk Basket are 
+18%, -11%, and -31%, respectively, relative to trough performance of -12%, -27%, and 
-47% from the same starting period through March 16th. Notably, both Stay at Home 
stocks and Global Health Risk stocks continue to recover relative to mid-March troughs, 
and the GS US Stay at Home basket reached an all-time weekly high this past week. 
Each of these indicators is outpacing the performance of our GS Composite Scale, 

which troughed at -64% and currently sits down -54% vs. February 3rd (Exhibit 5).

Exhibit 3: Stay Home categories remain relatively stable at 
elevated levels 
Date on x-axis represents first day of week measured 

Exhibit 4: Back to Normal categories on average down 60% from 
February levels, but up 14pts from trough 
Date on x-axis represents first day of week measured 
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However, we believe that merely looking at the relative performance of our Composite 
Scale vs. the S&P 500 or any one of the above baskets on a percentage basis is an 
imperfect science, as the broader market not only contains business exposure beyond 
the scope of our analysis and contemplates changes in fiscal/monetary policy, but also 
prices in future expectations for recovery in consumer behavior and business activity 
broadly, each of which are not contemplated in our real-time Composite Scale. As such, 
we’ve indexed changes in the S&P 500 to changes in our GS Composite Scale, with the 
adjusted S&P index matching our GS Composite Scale the week of Feb 3 and at the 
trough of our Composite Scale on Mar 30 (Exhibit 6). 

What the illustrative exercise seems to indicate is that beginning in mid-February 
through late March, the market was more negatively positioned relative to the 
immediately available data on consumer behavior, which we expect mirrors some of the 
more extreme negative forward scenarios laid out by some initial COVID-19 models, 
faster growth in cases relative to expert expectations, and market liquidity issues. 

However, beginning in early April and continuing through late May, the recovery in the 
S&P 500 has significantly outpaced the recovery in our Composite Scale, which we 
believe reflects more constructive market sentiment on the pace of consumer behavior 
returning to normal as States begin to open up, as well as the well documented fiscal 
response.

Exhibit 5: S&P 500, GS US Global Health Risk Basket, and GS US Stay at Home Basket performance relative to GS Composite Scale 
% change relative to the week of Feb 3rd 
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Weekly Trends 

Stay Home 
While it is no surprise that services like Netflix, Zoom and Amazon are in high demand 
during a time when many states are implementing shelter-in-home policies, we continue 
to collect and track data across a number of sources and verticals to understand the 
extent to which different categories are being impacted. 

eCommerce continues lead the strong growth in stay-at-home categories, with app 
downloads accelerating to +161% y/y (compared to +129% and +117% in the prior 
weeks). Similarly, online streaming media app downloads are re-accelerating in the most 
recent week, recording +41% y/y. On the other hand, food delivery app download 
growth has slowed, decelerating from +64% in the week of April 13 to +18% y/y in the 
past week. In retail, $ spent/store growth has decelerated for almost all the products 
we track in our stay-at-home category, including household cleaning compounds and 
alcohol. 

Exhibit 6: Adjusted S&P 500 performance relative to Composite Scale performance, assuming parity on Feb 3 and trough in weekly 
Composite Scale (Mar 30) 
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Stay home category updates 

SuperData published its April spending on digital games on May 22. April globaln

game spending hit a new monthly record at $10.5 bn. This is up from $10.0 bn in
March (a prior record) and up 17% y/y (April 2019: $8.9 bn). The y/y growth was
across all platforms including mobile (+14%), PC (+12%), and console (+42%).
According to SuperData, lockdowns caused players to return to and spend on
long-running online titles. For instance, League of Legends revenue hit the highest
level for the game since February 2017 with record player numbers. Similarly, GTA V
saw a record monthly spending on in-game content.

90% of eligible T-Mobile stores have now re-opened. At the peak of the COVID-19n

crisis in mid-March, T-Mobile had closed 80% of its stores. Since then, management
noted that 90% of stores that they expect to remain in operation following the
merger have reopened and are operating on full schedules (typically 10am-8pm). The
primary reason that T-Mobile has returned these stores to normal operations is
because it enables traffic to be managed and spread across the day in order to
maintain social distancing. However, store traffic has not recovered to normal levels.

Home Depot noted that during the last 3 weeks of April continuing into the first 2n

weeks of Q2, they saw significant acceleration to double digit comp sales with
strong performance across most categories as customers turn to repairs and home
improvement projects. They also commented that they are not planning for negative
comps in 2020. Lowe’s stated strength in DIY & Pro and across all merchandising
categories while noting US comp sales to be trending at or above April levels with
strong double-digit comps across all geographic regions for May month-to-date.
Lowe’s pointed out triple-digit comps in Lowes.com that transitioned from April into
May.

Exhibit 7: “Stay at Home” metrics surging reflect demand for these categories during lockdowns and sheltering in place 
Feb 9 - Mar 15 excluded for presentation purposes; see prior reports for data 

Source: Sources in exhibit, compiled by Goldman Sachs Global Investment Research

27 May 2020   7

Goldman Sachs Measuring the Reopening of America

lasswc
Highlight



Back to Normal 
The “Back to Normal” category includes some of the most heavily impacted consumer 
segments, including commuting, dining and all aspects of travel. 

Consumer recovery in the back to normal category is led by a bouceback in gym apps 
downloads which grew +15% y/y in the most recent week, compared to -70% y/y three 
weeks ago, though this is being driven more by online content being offered than 
people returning to their gyms. Commuting continues to recover, with rideshare app 
downloads -46% y/y this past week (compared to -52% and -58% in the two weeks 
prior) and Google Mobility metrics for transit and workplaces improve. In comparison, 
flight-taking continues to be depressed with TSA passenger checkpoints -89% y/y and 
the number of passenger arrivals internationally at the top 5 US airports still down 
almost 100%. ShopperTrak data shows that weekly retail visits were -36% in the past 
week (vs -43% y/y at the beginning of May), while outlet mall visits were -90% y/y (vs 
-100% a month ago) as states reopen non-essential businesses.

Back to normal category updates 

>2/3rds of states are allowing non-essential retail to re-open and companies haven

been ramping up store openings accordingly through the month. Dillard’s, Kohl’s and
Macy’s noted that their stores were opening at ~50-60% of prior year sales
volumes. On the other hand, TJX said re-opened stores were seeing >100% of prior
year sales.

Opentable seated diner data for the US continues to be down ~90%; however,n

certain states (particularly in the South/Midwest) are seeing trends improve to down
~60-75%. This data skews more toward independent restaurants vs publicly-traded
chains, and also does not reflect potential upside from off-premise (e.g. restaurants

Exhibit 8: “Back to Normal” metrics are down significantly, although starting to see small signs of 
recovery Feb 9 - Mar 15 excluded for presentation purposes; see prior reports for data 

source for Google Community Mobility data: Google LLC “Google COVID-19 Community Mobility Reports”. https://www.google.com/covid19/mobility/ Accessed: <16th May 2020>; Google search data 
from Google Trends 

Source: Sources in exhibit, compiled by Goldman Sachs Global Investment Research
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offering take-out or delivery). Recent updates from Olive Garden earlier this week 
suggests SSS trends are down ~25% in stores that have re-opened, and Chilis and 
Outback have seen trends improve to down mid-teens. Our bottom up analysis of 
chain restaurant location and state capacity restrictions suggests that ~70% of 
casual dining restaurants in the GS coverage universe are now open, operating at 
various capacity constraints. 

Universal parks are targeting June 5 for Reopening of Florida Theme Parks, pendingn

approval from the governor. Comcast Corp. noted Universal had accommodated
over 30,000 guests under similar restrictions at its CityWalk mall, which opened last
week. Walt Disney Co. and SeaWorld Entertainment Inc. are also expected to
submit plans to the county.
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This week, our Homebuilders & Building Products Analyst Susan Maklari explains how housing has been 
particularly resilient amid the stay-at-home orders and tightening lending standards. 

Greenshoots Despite Macro Backdrop: Housing has been surprisingly resilient during this period of 

volatility as consumers look to take advantage of increased affordability given the low rate environment. 
Our latest channel checks suggest the first week of April was the low point for home sales, reflecting the 
stay-at-home orders in place at the time. Since then, builders have seen weekly sequential improvement in 
activity with current trends not materially different compared to the same period last year. This is reflected 
in mortgage purchase applications, which were down just 1.6% for the week ended May 15. In our view, 
public builders are gaining share from smaller privates as well as the existing home market, reflecting their 
ability to invest in and shift to a virtual sales process as well as support ready-to-close spec units.

Based on data provided by the AEI Housing Center and Optimal Blue, mortgage purchase rate locks for the 
week ending May 22 were up 18% YOY (in-line with pre-pandemic levels), providing further evidence of 
the housing market recovery. Regional variations are generally in line with state level re-openings with 
strength largely concentrated in the South (e.g. NC, TX, FL), while the Northeast (e.g. NY, PA, MA) 
underperforms. This is in line with our view that the pace of recovery in housing will vary significantly by 
location. We note ongoing weakness in Nevada, where the local economy for the state’s largest housing 
market in Las Vegas is highly reliant on travel and tourism. 

Exhibit 9: YOY Change in Weekly Mortgage Purchase 
Applications 

17%
11% 11% 11% 12% 11%

-11%

-23%

-33%-35%
-31%

-20%-19%

-9%

-2%

-40%

-30%

-20%

-10%

0%

10%

20%

Y
O

Y
 C

ha
ng

e

Week Ended (2020)

Source: Mortgage Bankers Association, Data compiled by Goldman Sachs Global Investment 
Research

27 May 2020   10

Goldman Sachs Measuring the Reopening of America

lasswc
Cross-Out



On a trailing 12-month basis single family permits rose 4.5% YOY for April vs +5.5% last month. 
Considering the data on a trailing 3-month basis, they increased 5% YOY vs -7% last year, and compared to 
March up 19%. Overall, 26 states saw 5+% growth (vs 40 last month), including 18 that saw gains of 
greater than 10% (down from 35 as of last month). The South has seen above average gains led by Florida 
(+14% YOY) and Texas (+10% YOY), while the Northeast and Midwest remain soft with Pennsylvania, 
Massachusetts, New York and Illinois all declining 10%+ YOY. Given trends seen in mortgage purchases 
through May, we expect permits will continue to gain over the coming month. We note that permits serve 
as a leading indicator for starts and provide insight to future activity. As such, we’ll continue to monitor 
on-the-ground trends as the spring selling season comes to a close.  

Exhibit 10: Change in Mortgage Purchase Rate Lock Activity YOY for the Week Ended May 22 

Source: AEI Housing Center, Optimal Blue
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Business Activities 
Business activities are continuing to see signs of recovery. According to Gupta Media, 
Facebook & Instagram US CPMs were down -16% y/y in the most recent week vs. 
-41% at trough in the week of March 30th, suggesting that advertiser demand has
continued to improve meaningfully as states continue respective reopening processes.
Redfin reported home buying demand accelerating to +17% y/y after turning positive in
the week of May 4-10 for the first time since the virus began widely impacting purchase
plans. Personal health metrics for both branded and generic NRx volumes continue to
stabilize from trough levels. As peoples’ mobility continues to be restricted across a
number of states, most industrials trade metrics are still down y/y, though we expect
more steady recovery as consumer demand recovers.

Exhibit 11: Single-Family Permits by State (Trailing 3-Month Average YOY ended April) 

Source: Census Bureau, Goldman Sachs Global Investment Research
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Business Activities category updates 

US construction equipment utilization rates continued to recover over the past twon

weeks based on Komatsu disclosures. In Truck Machinery, capacity utilization has
continued to improve in May, with the DAT load-to-truck ratio up 18% from last week
and 65% over the last month. In addition, spot rates grew +5% from last week.

In transportation, we continue to hear early signs – especially from truckers – thatn

the bottom is likely behind the sector from a volume perspective.  While the pace
and timing of recovery remains quite uncertain, truckers this past week (public and
private, both at our conference and other industry events) suggested that tonnage
sequentially improved from April into May.  In essence, a bounce off the bottom is
being experienced across the space, although y/y volumes are still down
meaningfully.

Our recent industry discussions suggest that US light vehicle sales are tracking ton

an annualized rate of 11-12.5mn in May, down about 30-35% y/y but up from 8.6mn
in April. We believe that the increased loosening of state restrictions as well as
attractive incentives (such as 0% financing for 84 months) are contributing to the
pick-up in May compared to April. Separately, Google Trends data that we believe is
related to new car buying was -4% y/y, and this is similar to last week.

Exhibit 12: Business Activity metrics are also falling to reflect the economic impact of the crisis 
Feb 3 - Mar 1 excluded for presentation purposes; see prior notes for data 

Google search data from Google Trends 

Source: Sources in exhibit, Goldman Sachs Global Investment Research
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The GS Reopening Scale 

To look at all of these metrics in aggregate and quantify where consumers are on the 
path to economic recovery, we created a composite scale that is based on the inverse 
average of growth in all the sectors within “Stay at Home” categories and the normal 
average of “Back to Normal” categories relative to the week of February 3rd, reflecting 
where the consumer is between the two categories. We index a value of 100 to 
consumer activity in the week of February 3rd, before the impact of COVID-19 in the 
US, and the minimum value that the composite scale has reached is 36. We then 
translate the composite scale onto a GS reopening scale of 1-10 (Exhibit 13), where 
values less than or equal to 50 represent a 1 and a return to Feb 3rd levels would 
represent a 10. 

The GS reopening scale, based on the trajectory of the Composite Scale (Exhibit 14), 
first reached 1 in the week of March 16th, where it has remained for the 9 weeks since, 
indicating that consumers are still at the trough of impacts from COVID-19. However, 
despite the Reopening Scale remaining at 1, we’ve seen the composite scale begin to 
recover slightly from troughs we saw at the end of March and in early April, indicating 
that consumer behavior is heading in the right direction. We expect that as states begin 
to reopen for business these metrics will slowly begin to recover more meaningfully, 
bringing the scale back up. However, we would expect the recovery to a 10 to take at 
least a number of months, during which period the “Stay at Home” category will show 
significantly slower growth, while the “Back to Normal” category will likely moderate 
declines as people resume daily activities of dining, commuting and travel, among 
others.  

Exhibit 13: Composite scale to Reopening Scale 
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Exhibit 14: Composite Scale, Feb. 3 - May 24th 
Date on x-axis represents first day of week measured 
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We plan to update and refine this data weekly as a tool to measure the pace of 
reopening, measure consumer behavior and highlight sectors that may be benefiting 
or disproportionately impacted from the shape of that process. 
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Financial Returns and Multiple use the Goldman Sachs analyst forecasts at the fiscal year-end at least three quarters in the future. Growth uses inputs 
for the fiscal year at least seven quarters in the future compared with the year at least three quarters in the future (on a per-share basis for all metrics). 

For a more detailed description of how we calculate the GS Factor Profile, please contact your GS representative. 

M&A Rank 
Across our global coverage, we examine stocks using an M&A framework, considering both qualitative factors and quantitative factors (which may vary 
across sectors and regions) to incorporate the potential that certain companies could be acquired. We then assign a M&A rank as a means of scoring 
companies under our rated coverage from 1 to 3, with 1 representing high (30%-50%) probability of the company becoming an acquisition target, 2 
representing medium (15%-30%) probability and 3 representing low (0%-15%) probability. For companies ranked 1 or 2, in line with our standard 
departmental guidelines we incorporate an M&A component into our target price. M&A rank of 3 is considered immaterial and therefore does not 
factor into our price target, and may or may not be discussed in research. 

Quantum 
Quantum is Goldman Sachs’ proprietary database providing access to detailed financial statement histories, forecasts and ratios. It can be used for 
in-depth analysis of a single company, or to make comparisons between companies in different sectors and markets.  

Disclosures 
Pricing information 
D.R. Horton Inc. ($55.89) and PulteGroup Inc. ($34.34)

Basket disclosure 
The ability to trade the basket(s) discussed in this research will depend upon market conditions, including liquidity and borrow constraints at the time of 
trade.   

Distribution of ratings/investment banking relationships 
Goldman Sachs Investment Research global Equity coverage universe 

As of April 9, 2020, Goldman Sachs Global Investment Research had investment ratings on 3,023 equity securities. Goldman Sachs assigns stocks as 
Buys and Sells on various regional Investment Lists; stocks not so assigned are deemed Neutral. Such assignments equate to Buy, Hold and Sell for 
the purposes of the above disclosure required by the FINRA Rules. See ‘Ratings, Coverage Universe and related definitions’ below. The Investment 
Banking Relationships chart reflects the percentage of subject companies within each rating category for whom Goldman Sachs has provided 
investment banking services within the previous twelve months.     

Regulatory disclosures 
Disclosures required by United States laws and regulations 
See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager or 
co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client relationships; managed/co-managed 
public offerings in prior periods; directorships; for equity securities, market making and/or specialist role. Goldman Sachs trades or may trade as a 
principal in debt securities (or in related derivatives) of issuers discussed in this report.  

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts, 
professionals reporting to analysts and members of their households from owning securities of any company in the analyst’s area of coverage.  
Analyst compensation:  Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking revenues.  Analyst 
as officer or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from 
serving as an officer, director or advisor of any company in the analyst’s area of coverage.  Non-U.S. Analysts:  Non-U.S. analysts may not be 

Rating Distribution Investment Banking Relationships

Buy Hold Sell Buy Hold Sell

Global 46% 39% 15% 65% 57% 52%
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associated persons of Goldman Sachs & Co. LLC and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on 
communications with subject company, public appearances and trading securities held by the analysts.  

Distribution of ratings: See the distribution of ratings disclosure above.  Price chart: See the price chart, with changes of ratings and price targets in 
prior periods, above, or, if electronic format or if with respect to multiple companies which are the subject of this report, on the Goldman Sachs 
website at https://www.gs.com/research/hedge.html.   

Additional disclosures required under the laws and regulations of jurisdictions other than the United States 
The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and 
regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in the 
Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research, and any access to 
it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In 
producing research reports, members of the Global Investment Research Division of Goldman Sachs Australia may attend site visits and other 
meetings hosted by the companies and other entities which are the subject of its research reports. In some instances the costs of such site visits or 
meetings may be met in part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in the specific 
circumstances relating to the site visit or meeting. To the extent that the contents of this document contains any financial product advice, it is general 
advice only and has been prepared by Goldman Sachs without taking into account a client’s objectives, financial situation or needs. A client should, 
before acting on any such advice, consider the appropriateness of the advice having regard to the client’s own objectives, financial situation and needs. 
A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests and a copy of Goldman Sachs’ Australian Sell-Side Research 
Independence Policy Statement are available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html.  Brazil: Disclosure 
information in relation to CVM Instruction 598 is available at https://www.gs.com/worldwide/brazil/area/gir/index.html. Where applicable, the 
Brazil-registered analyst primarily responsible for the content of this research report, as defined in Article 20 of CVM Instruction 598, is the first author 
named at the beginning of this report, unless indicated otherwise at the end of the text.  Canada: Goldman Sachs Canada Inc. is an affiliate of The 
Goldman Sachs Group Inc. and therefore is included in the company specific disclosures relating to Goldman Sachs (as defined above). Goldman Sachs 
Canada Inc. has approved of, and agreed to take responsibility for, this research report in Canada if and to the extent that Goldman Sachs Canada Inc. 
disseminates this research report to its clients.  Hong Kong: Further information on the securities of covered companies referred to in this research 
may be obtained on request from Goldman Sachs (Asia) L.L.C.  India: Further information on the subject company or companies referred to in this 
research may be obtained from Goldman Sachs (India) Securities Private Limited, Research Analyst - SEBI Registration Number INH000001493, 951-A, 
Rational House, Appasaheb Marathe Marg, Prabhadevi, Mumbai 400 025, India, Corporate Identity Number U74140MH2006FTC160634, Phone +91 22 
6616 9000, Fax +91 22 6616 9001. Goldman Sachs may beneficially own 1% or more of the securities (as such term is defined in clause 2 (h) the Indian 
Securities Contracts (Regulation) Act, 1956) of the subject company or companies referred to in this research report.  Japan: See below.  Korea: This 
research, and any access to it, is intended only for “professional investors” within the meaning of the Financial Services and Capital Markets Act, 
unless otherwise agreed by Goldman Sachs. Further information on the subject company or companies referred to in this research may be obtained 
from Goldman Sachs (Asia) L.L.C., Seoul Branch.  New Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks” 
nor “deposit takers” (as defined in the Reserve Bank of New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for 
“wholesale clients” (as defined in the Financial Advisers Act 2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs 
Australia and New Zealand disclosure of interests is available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html.  Russia: 
Research reports distributed in the Russian Federation are not advertising as defined in the Russian legislation, but are information and analysis not 
having product promotion as their main purpose and do not provide appraisal within the meaning of the Russian legislation on appraisal activity. 
Research reports do not constitute a personalized investment recommendation as defined in Russian laws and regulations, are not addressed to a 
specific client, and are prepared without analyzing the financial circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes 
no responsibility for any investment decisions that may be taken by a client or any other person based on this research report.  Singapore: Further 
information on the covered companies referred to in this research may be obtained from Goldman Sachs (Singapore) Pte. (Company Number: 
198602165W).  Taiwan: This material is for reference only and must not be reprinted without permission. Investors should carefully consider their own 
investment risk. Investment results are the responsibility of the individual investor.  United Kingdom: Persons who would be categorized as retail 
clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this research in conjunction with prior 
Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have been sent to them by Goldman 
Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are available from Goldman Sachs 
International on request.   

European Union: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU) (2016/958) supplementing 
Regulation (EU) No 596/2014 of the European Parliament and of the Council with regard to regulatory technical standards for the technical 
arrangements for objective presentation of investment recommendations or other information recommending or suggesting an investment strategy 
and for disclosure of particular interests or indications of conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which 
states the European Policy for Managing Conflicts of Interest in Connection with Investment Research.   

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho 
69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type II Financial Instruments Firms Association. 
Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific disclosures as to 
any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance 
Company.   

Ratings, coverage universe and related definitions 
Buy (B), Neutral (N), Sell (S) -Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or 
Sell on an Investment List is determined by a stock’s total return potential relative to its coverage universe. Any stock not assigned as a Buy or a Sell on 
an Investment List with an active rating (i.e., a  stock that is not Rating Suspended, Not Rated, Coverage Suspended or Not Covered), is deemed 
Neutral. Each region’s Investment Review Committee manages Regional Conviction lists, which represent investment recommendations focused on 
the size of the total return potential and/or the likelihood of the realization of the return across their respective areas of coverage.  The addition or 
removal of stocks from such Conviction lists do not represent a change in the analysts’ investment rating for such stocks.    

Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or 
anticipated dividends, expected during the time horizon associated with the price target. Price targets are required for all covered stocks. The total 
return potential, price target and associated time horizon are stated in each report adding or reiterating an Investment List membership.  

Coverage Universe: A list of all stocks in each coverage universe is available by primary analyst, stock and coverage universe at 
https://www.gs.com/research/hedge.html.    

Not Rated (NR). The investment rating and target price have been removed pursuant to Goldman Sachs policy when Goldman Sachs is acting in an 
advisory capacity in a merger or strategic transaction involving this company and in certain other circumstances.  Rating Suspended (RS). Goldman 
Sachs Research has suspended the investment rating and price target for this stock, because there is not a sufficient fundamental basis for 
determining, or there are legal, regulatory or policy constraints around publishing, an investment rating or target. The previous investment rating and 
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price target, if any, are no longer in effect for this stock and should not be relied upon.  Coverage Suspended (CS). Goldman Sachs has suspended 
coverage of this company.  Not Covered (NC). Goldman Sachs does not cover this company.  Not Available or Not Applicable (NA). The information 
is not available for display or is not applicable.  Not Meaningful (NM). The information is not meaningful and is therefore excluded.   

Global product; distributing entities 
The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global basis. 
Analysts based in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics, 
currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in 
Brazil by Goldman Sachs do Brasil Corretora de Títulos e Valores Mobiliários S.A.; Ombudsman Goldman Sachs Brazil: 0800 727 5764 and / or 
ouvidoriagoldmansachs@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Ouvidoria Goldman Sachs Brasil: 0800 727 5764 e/ou 
ouvidoriagoldmansachs@gs.com. Horário de funcionamento: segunda-feira à sexta-feira (exceto feriados), das 9h às 18h; in Canada by either Goldman 
Sachs Canada Inc. or Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private 
Ltd.; in Japan by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman 
Sachs New Zealand Limited; in Russia by OOO Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); 
and in the United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its 
distribution in the United Kingdom and European Union.  

European Union: Goldman Sachs International authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and 
the Prudential Regulation Authority, has approved this research in connection with its distribution in the European Union and United Kingdom. 

General disclosures 
This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we 
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and 
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as 
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority 
of reports are published at irregular intervals as appropriate in the analyst’s judgment. 

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment 
banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research Division. 
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).  

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal 
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and 
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research. 

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may 
discuss in this report, trading strategies that reference catalysts or events that may have a near-term impact on the market price of the equity securities 
discussed in this report, which impact may be directionally counter to the analyst’s published price target expectations for such stocks. Any such 
trading strategies are distinct from and do not affect the analyst’s fundamental equity rating for such stocks, which rating reflects a stock’s return 
potential relative to its coverage universe as described herein. 

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, will from time to time have long or short positions in, act 
as principal in, and buy or sell, the securities or derivatives, if any, referred to in this research.  

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not 
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs. 

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the 
products mentioned that are inconsistent with the views expressed by analysts named in this report. 

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be 
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of 
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if 
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them 
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. 
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.  

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors. 
Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales representatives or at 
https://www.theocc.com/about/publications/character-risks.jsp and 
https://www.fiadocumentation.org/fia/regulatory-disclosures_1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018. 
Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation 
will be supplied upon request.  

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment 
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your 
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g., 
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.  
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request 
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data 
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for 
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic 
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports. 

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all 
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our 
research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related 
services) that may be available to you, please contact your GS representative or go to https://research.gs.com. 

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY 
10282. 

© 2020 Goldman Sachs. 
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No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written 
consent of The Goldman Sachs Group, Inc.  
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