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INTRODUCTION 

As the economy begins to reopen and valuations 

of traditional assets are in the tails, investors are 

looking to broaden their investment universe. In 

this piece, we examine the appeal of commercial 

real estate in the U.S. and the factors that could 

affect valuation and recovery across subsectors. 

Overall, we find real estate attractive and favor 

industrial, multi-family and hospitality sectors, 

yet remain cautious on retail. We have a mixed 

outlook for office properties. 

 

At the end of 2019, three secular themes guided 

commercial real estate investment: the growing 

importance of technology, the rise of 

e-commerce and continuing urbanization. When 

the COVID-19 pandemic slammed the U.S. in 

March 2020, the economic shutdown 

accelerated the relevance of technology and 

e-commerce while the upsurge in working from 

home (WFH) and the risk of contagion 

associated with city living reversed the 

urbanization trend. Moreover, the crisis has had a 

heterogeneous effect on property types. 

 

Executive Summary 

• Unlike the aftermath of the global financial crisis, when U.S. real estate values 

plummeted across the board, the pandemic has had disparate effects: It dealt 

a blow to retail, office and hospitality sectors while industrial and multi-family 

sectors have remained relatively unscathed. 

• Even within the commercial real estate category, there has been dispersion 

among subsectors: Industrial has outperformed while office, hospitality and 

retail have yet to bounce back. This has created unique and potentially fruitful 

investment opportunities. 

• Our research seeks to assess valuations for a range of commercial property 

types. To do so, we devised a cyclically adjusted capitalization rate that 

serves as a real measure of relative value across asset classes and property 

types. According to this metric, commercial real estate appears to have a 

significantly higher risk premium than other, traditional asset classes. 

• Based on historical data, secular trends and technical and fundamental 

factors, we believe commercial real estate is an attractive asset class. We 

favor industrial, multi-family and hospitality sectors, yet remain cautious on 

retail. We have a mixed outlook for office properties. 
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Industrial and multi-family real estate were least affected; they 

benefited from the boost to online shopping and strong housing 

market fundamentals. For hotel, retail and office real estate, 

though, the crisis proved especially disruptive, and all three sectors 

have yet to fully recover. 

 

Our views on the real estate market reflect historical data, secular 

trends, and technical and fundamental factors, in a holistic 

manner. To measure the fundamental real estate value, we 

introduce a cyclically adjusted capitalization rate (CACR), the real 

estate equivalent of Shiller’s cyclically adjusted price-to-earnings 

ratio, commonly known as CAPE, for equities. However, cap rates 

alone do not capture the full story. Our investment conclusions 

thus assess this data in the context of both broader market trends 

and the idiosyncrasies of various property types. 

 

A LOOK AT HISTORY 

Residential real estate 

Unfortunately, historical data on commercial properties is quite 

limited. Therefore, to gain perspective, we will make a brief detour 

and look at U.S. residential real estate. Exhibit 1 plots real home 

prices and the real level of the S&P 500 (on a log scale) from 1890 

through 2019. Note that we trimmed our sample at the end of 2019, 

as we are interested in studying the historical record leading to the 

COVID-19 crisis. In the following section, we will detail asset 

performance after the outbreak. 

With the exception of the past 25 years, real home prices have 

been remarkably stable in the U.S. The index fell following the 

influenza epidemic in 1918 and rose as baby boomers 

multiplied after World War II. The steady increase in real home 

prices since about 2000 looks to be the exception, not the rule. 

The stability of real home prices is particularly interesting 

because economic theory suggests the ratio of real price 

growth to real GDP growth should be stationary over long 

horizons. In the U.S., however, the lack of real home price 

growth likely reflects the massively elastic supply of land and 

construction technology that makes the older stock of homes 

obsolete. The increase over recent decades – including the 

recovery following the 2008 global financial crisis (GFC) – is 

largely tied to dovish monetary policy, in our view. 

 

On average, real home prices rose 0.26% per year from 1890 to 

2000 and 1.5% annually from 2000 to 2019, yielding a full-sample 

growth rate of 0.44% per year, which indicates that the bulk of the 

total return came from rents net of maintenance and taxes. The 

average rental yield was 5.3% per year from 1890 to 2000 and 

4.6% annually from 2000 to 2019, resulting in a full-sample yearly 

rental yield of 5.2%, according to Shiller’s website. 

 

Another salient point is the diversification offered by real estate 

assets. The correlation of real Home Price Index (HPI) returns 

to real S&P returns was 0.17 from 1890 to 2000 and 0.28 from 

2000 through 2019, yielding a full-sample correlation of 0.18. 

 

 
 

 

Exhibit 1: The recent appreciation in real house prices is an exception, not the rule 
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Source: Bloomberg and Robert Shiller’s website as of December 2019. The Real Home Price Index corresponds to the index used in Shiller’s book Irrational Exuberance. 
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Commercial real estate 

With the historical backdrop of the U.S. residential real estate 

market in mind, we return to commercial real estate. Exhibit 2 

compares the real prices of various commercial property types 

Exhibit 2: Notwithstanding some dispersion across 

sectors, real estate prices appreciated over the past 

two decades 

Annualized real growth (2000–2019) 

with Shiller’s HPI from 2000 through 2019. Notwithstanding 

some dispersion across sectors, all real estate has seen a 

positive real price appreciation over the past two decades. 

 

As for total returns, Exhibit 3 shows annualized nominal returns 

from investing in real estate compared with equities, bonds, U.S. 

Treasuries and Treasury Inflation-Protected Securities (TIPS). We 

include public, direct and private real estate investments, 

represented by indices from the National Association of Real 

Estate Investment Trusts (NAREIT), the National Council of Real 

3.0% 3.1% 

Estate Investment Fiduciaries (NCREIF) and Preqin. We also 

include the Green Street Commercial Property Price Index (GS 

CPPI) as a reference point. 

All Multi-family  Retail Office Industrial Hotel HPI 

Source: Green Street Advisors. Annualized real growth based on property 
price data from December 2000 to December 2019. *Hotel data starts in 
December 2003. 

 

 
 

 

Exhibit 3: Regardless of the vehicle, commercial real estate has been an attractive alternative asset 
 

Asset Mean Vol Sharpe Maximum drawdown 

Publicly traded RE funds (NAREIT) 10.54% 20.72% 0.42 68.30% 

Direct RE investment (NCREIF) 8.54% 4.65% 1.44 23.88% 

Private RE funds (Preqin) 8.48% 9.50% 0.70 47.69% 

REITs unlevered property investment (GS CPPI) 4.74% 5.28% 0.54 36.72% 

S&P 500 Index 6.92% 14.36% 0.35 50.91% 

Bloomberg US Aggregate Index 4.69% 3.41% 0.83 3.83% 

Bloomberg US Treasury Index 4.18% 4.40% 0.53 4.98% 

Bloomberg US TIPS Index 5.12% 5.80% 0.56 12.22% 

Source: PIMCO, Green Street Advisors and Bloomberg. Based on monthly data from December 2000 to December 2019. Publicly traded RE funds correspond to the FTSE 
NAREIT Equity REITs Index, direct RE investment to the U.S. NCREIF Property Index, private RE funds to the Preqin Private Real Estate Index, REITs unlevered property 
investment to the Green Street Commercial Property Price Index. It is not possible to invest directly in an unmanaged index. 

 

Exhibit 4: Performance within real estate varies greatly by property type, as seen in REITs data 
 

NAREIT 

12/2000 - 12/2019 All Multi-family Retail Office Industrial Hotel 

Mean 10.54% 11.82% 10.58% 7.85% 9.42% 5.43% 

Vol 20.72% 20.41% 24.15% 22.20% 32.63% 31.96% 

Sharpe 0.42 0.49 0.36 0.27 0.23 0.11 

Maximum drawdown 68.30% 67.01% 75.32% 70.90% 85.37% 83.89% 

Beta to S&P 500 0.91 0.79 0.94 0.98 1.29 1.57 

Source: PIMCO and Bloomberg as of December 2019. Annualized performance metrics 
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As Exhibits 3 and 4 show, U.S. commercial real estate 

outperformed U.S. stock and bond indices over the two 

Exhibit 5: Capitalization rates across property types have 

consistently declined 

decades prior to the COVID-19 outbreak, although the highest    All Residential Retail Office Industrial Hotel 

Sharpe ratios, among publicly traded assets, belong to fixed 

income categories. Joint outperformance of real estate and 

bonds is hardly surprising, as it can be argued that most equity 

assets were propped up by lower real yields and benevolent 

monetary policy. 

 

It is worth highlighting some of the differences among real 

estate investment vehicles, particularly regarding volatility. 

Public funds experienced volatility 4.5 times higher than direct 

investments. Historically, total debt-to-enterprise value for 

REITs has averaged 40%. Thus, leverage accounts for an 

increase of 1.7 times in volatility, while the remaining multiple of 

2.7 can be attributed to factors such as overly smoothed 

appraisal values and equity beta as investors look to sell their 

more liquid public holdings during downturns.1 Despite the 

additional volatility in public funds, the REIT return series has an 

autocorrelation near zero, meaning there is minimal evidence of 

price smoothing. 

 

For private funds, volatility has been 2 times higher than for 

direct investments. According to Preqin, these funds’ total debt-

to-enterprise value has averaged around 56%, which explains 

the difference in volatility. However, adjusting for leverage 

alone does not correct for appraisal values and lacks mark-to-

market pricing. With return autocorrelations of 0.85 for direct 

investment and 0.60 for private funds, returns may still be 

distorted. 

 

Given our goal of analyzing the asset class since the onset of 

the COVID-19 crisis, we choose to focus on data from REITs. 

The NCREIF and Preqin indices suffer from smoothing, which 

makes it difficult to see the impact of recent market events. We 

acknowledge that some of the volatility coming from REITs will 

not be solely related to real estate investing and may also be 

related to liquidity concerns, as experienced by all publicly 

traded assets. 

 

Next, we account for the income component of real estate 

sectors by plotting the time-series of cap rates across sectors. 

Cap rates are defined as net operating income (NOI) divided by 

the property price (see Exhibit 5). 
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Source: Green Street Advisors as of May 2021 

 

 
Although the data sample is limited to 35 years, we see that, 

with a couple of exceptions, such as hotels suffering from 

mandatory closures during the COVID-19 crisis, cap rates 

across the different property types have tended to move 

together. We have also seen a secular downward trend in cap 

rates coinciding with the fall in real yields across all major asset 

classes over this time period. We caveat our results by noting 

that the data may be unreliable, especially for hotels. While we 

feel the trend and relative level of cap rates are intuitive, we 

caution that measurement error and poor data quality remain a 

potential issue. 

 

To understand valuations,2 we find it illustrative to use a simple 

Gordon Growth Model. In the appendix, we show cap rates can 

be interpreted conceptually as the earnings yield. Moreover, if 

we assume rent growth matches growth in capital 

expenditures, we find that the real estate risk premium is the 

cap rate minus the real yield. If we consider a longer history in 

which real home prices have remained mostly unchanged, 

reinvested earnings have generated little growth, in which case 

the cap rate could be analogous to both the earnings yield and 

the dividend yield. As home prices have experienced material 

real growth in recent times, earnings yields have diverged from 

dividend yields. 

 
 

1 The decomposition of the increase in volatility is calculated assuming that 
volatility is directly proportional to leverage. The 1.7x increase is estimated by 
E+D/E=1/(1-0.4)=1.67. The remaining 2.7x is estimated to match the total 4.5x 
increase as 4.45/1.67=2.67. 

2 The proposed valuation metric is among the indicators an investor should 
consider when investing in real estate. It is not intended to be a comprehensive 
trading tool. 
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Similar to earnings in equities, NOI can fluctuate with both the 

business cycle and idiosyncratic events. As a result, current NOI 

is not a good measure of the sustainable income real estate 

can generate. Instead of using the cap rate to calculate the real 

estate risk premium, we use the CACR, equivalent to Shiller’s 

CAPE ratio. We define the CACR as the 10-year average real NOI 

divided by the current real price. We define the real estate risk 

premium as the CACR minus the real yield. 

Exhibit 6 plots the real estate implied risk premium across real 

estate sectors and compares the broad real estate premium 

with the risk premia of other asset classes. Based on this 

valuation metric, real estate appears to be particularly 

attractive, trading at a risk premium spread close to 270 basis 

points (bps) above the S&P 500. We define the equity risk 

premium as the cyclically adjusted earnings yield (CAEY) minus 

the 10-year real yield. The CAEY corresponds to the inverse of 

the CAPE. This equity risk premium is consistent with our real 

estate risk premium definition. 

 

 
 

 

Exhibit 6: Looking forward, the risk premium in real estate appears attractive relative to traditional assets 
 

Panel A Panel B 

All Multi-family Retail Office Industrial Hotel 
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Source: PIMCO, Green Street Advisors and Bloomberg as of May 2021. Panel A shows valuations across commercial real estate property types. Panel B shows valuations 
for different asset classes. 
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We also compute the percentiles of the valuation metric for each asset class relative to the longest possible history as well as a 

common sample in Exhibit 7. 

 

Exhibit 7: Current valuations favor commercial real estate over other asset classes 
 

Current value Full sample  2007–2021 

Asset Metric 5/31/2021 Current percentile Median Start date Current percentile Median 

Equity 

Dividend yield 1.4% 2% 1.4% 1871-01-31 1% 2.0% 

CAEY 2.7% 2% 2.7% 1881-01-31 1% 4.0% 

CAEY - real yield 2.8% 45% 2.8% 1881-12-31 28% 3.2% 

Government bonds 10 yr real yield -0.1% 12% 2.8% 1881-12-31 11% 0.9% 

IG credit OAS 0.8% 19% 0.8% 1989-06-30 1% 1.4% 

HY credit OAS 3.0% 9% 3.0% 1994-01-31 1% 4.9% 

Commodities GSCI constant price 1.95 54% 1.84 1970-01-31 52% 1.92 

Real estate (all) CACR 5.1% 32% 5.8% 2007-01-31 33% 5.8% 

Multi-family  4.4% 10% 5.2% 2007-01-31 10% 5.2% 

Retail  8.2% 86% 5.6% 2007-01-31 86% 5.6% 

Office  5.4% 49% 5.4% 2007-01-31 48% 5.5% 

Industrial  3.6% 1% 6.4% 2007-01-31 1% 6.4% 

Hotel  7.8% 54% 7.6% 2013-06-30 52% 7.7% 

Real estate (all) CACR - real yield 5.2% 56% 4.9% 2007-07-31 55% 5.0% 

Multi-family  4.5% 54% 4.3% 2007-07-31 52% 4.4% 

Retail  8.4% 92% 4.6% 2007-07-31 92% 4.7% 

Office  5.5% 66% 4.7% 2007-07-31 64% 4.8% 

Industrial  3.7% 13% 5.3% 2007-07-31 13% 5.4% 

Hotel  7.9% 66% 7.0% 2013-12-31 64% 7.0% 

Source: PIMCO, Green Street Advisors and Bloomberg as of May 2021 

 

 

 

These percentiles confirm our assessment of absolute risk 

premium levels: Current market conditions show equities and 

credit trading at compressed valuation levels while real estate 

remains an attractive investment. 

 

THE COVID-19 CRISIS AND 

SUBSEQUENT   RECOVERY 

One way to put context around the impact of the pandemic on 

real estate is to compare current return and valuation metrics 

with those during the financial crisis of 2008. Exhibit 8 

compares returns of the various property types (measured by 

REIT indices) during the drawdown and recovery periods of 

both the COVID-19 crisis and the GFC. As it did in other asset 

classes, the pandemic caused an abrupt drop in real estate 

prices; the drawdown occurred over two months, January 2020 

and March 2020. This is a significantly shorter period than the 

GFC drawdown, which spanned 25 months from January 2007 

through February 2009. We define the post-COVID-19 recovery 

as the return from the trough of returns to the present, March 

2020 to May 2021 (the latest data available). For consistency, 

we define the 2008 crisis recovery period as a 14-month 

window from February 2009 to April 2010. 
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Exhibit 8: The GFC hit all property types similarly, while hotels, office and retail have yet to recover after the pandemic 
 

COVID-19 drawdown GFC drawdown COVID-19 recovery GFC recovery 

350 

312% 
300 

 

250 
 

200 

 
150 

 
100 

 
50 

 
0 

 
-50 

 
-100 

All Multi-family Retail Office Industrial Hotel 

 
Source: PIMCO and Bloomberg as of May 2021 

 

 

 

During the GFC, there was a more uniform drawdown across 

sectors as well as a more uniform recovery from the trough, 

with the exception of hotels. During the COVID-19 drawdown, 

the largest impacts were in the hotel, retail and office sectors, 

with industrial and multi-family segments relatively unaffected. 

Note that the magnitude of the GFC drawdown was twice as 

large as the COVID-19 drawdown; however, the pandemic 

drawdown took only an eighth as much time. After the trough in 

February 2009, all sectors had extremely high returns. However, 

over a sample of the same length following COVID-19, offices, 

retail and hotels had not fully recovered, unlike the multi-family 

and industrial sectors, which are now priced higher than pre- 

COVID-19 levels. 

 

It is easy to see why this dispersion occurred: Hotels suffered a 

collapse in occupancy rates coupled with high operational 

leverage and fixed costs, while retail landlords struggled as 

tenants demanded rent relief and faced default. By contrast, 

industrial, logistics and life science assets were, if anything, 

bolstered by the pandemic. 

 

Another way to visualize the heterogeneous impact of the 

COVID-19 crisis is to look at the difference between the 

maximum and minimum cap rates across property types (see 

Exhibit 9). The COVID-19 crisis created an unprecedented 

dispersion in cap rates. 

Exhibit 9: Valuation dispersion across property types 

reached unprecedented levels during the pandemic 
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Source: PIMCO, Green Street Advisors and Bloomberg as of May 2021. 
The range of cap rates includes the following property types: multi-family, 
industrial, retail, hotel and office. Hotel data starts in December 2003. 
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Exhibit 10 shows the impact of both crises on the proposed 

valuation metric – that is, the real estate risk premium defined 

as CACR minus real yield. In the GFC, all real estate sectors 

started at rich valuations and ended at cheap levels. The 

COVID-19 crisis was quite different. First, valuations were more 

dispersed pre-pandemic: Retail and hotel sectors were cheap, 

and multi-family, office and industrial segments were rich. 

Second, the COVID-19 crisis had a mixed effect: Multi-family, 

retail and office properties became cheaper while industrial 

assets remained unchanged. 

Exhibit 10: The pandemic has had more diverse impacts 

on valuations than the GFC did 

 
Pre COVID-19 Post COVID-19 Pre GFC Post GFC 

100 

 

What accounts for the changes in valuation during the GFC and 

COVID-19 crisis? In both cases, real yields made valuations 

more attractive. During the GFC, all valuations became cheaper, 

with property prices and the real yield dropping while rents 

remained relatively unchanged. In the case of COVID-19, the 

impact from income and price changes varied by property type. 

For retail, office and hotel, falling property prices caused 

valuations to become cheaper. For industrial, property prices 

rose and more than offset the fall in real yield and increase in 
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NOI. For multi-family, property prices remained mostly 

unchanged (see Exhibit 11). 

Source: PIMCO, Green Street Advisors and Bloomberg as of May 2021 

 

 
 

 

 
Exhibit 11: Changes in income and prices across property types highlight the heterogeneous effect the pandemic has had 

on valuations 
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INVESTMENT  IMPLICATIONS 

Real estate valuations are attractive. This is a rare finding in a 

world marked by fair to stretched valuations and the strong 

recovery of most assets after COVID-19. Moreover, the 

recession created historically high dispersion within real estate 

valuations, generating many alpha opportunities for both equity 

and debt investors. In the current market, we favor industrial, 

multi-family and hospitality sectors while we remain cautious 

about retail. For office properties, we have a mixed outlook. 

Our views differ from an assessment based solely on the 

proposed valuation metric that would indicate that hospitality, 

office and retail properties are cheap; industrial assets are rich; 

and multi-family real estate is fairly valued. However, as we 

explain below, looking at only one metric does not account for 

secular trends and qualitative factors. 

Despite rich valuations, we are bullish on industrial property 

owing to its long-term resilience and to the structural, 

e-commerce-driven demand for warehouse space. CBRE 

Group estimates 2020 was the first year in which e-commerce 

surpassed 20% of total retail sales,3 continuing a trend of 

exponential growth. 

Multi-family demonstrated its resiliency during the crisis. 

Thanks to strong fundamentals, reduced consumer spending 

and fiscal stimulus, tenants were able to continue rent 

payments without major rebates. The crisis disrupted the 

secular urbanization trend; people looked to move outside of 

city centers and to lower-tax  cities  as  WFH  became 

prominent and employers allowed more flexible work 

schedules. Our multi-family outlook is positive as these 

migration patterns create investment opportunities 

supported by strong fundamentals. 

Our positive take on hotels stems from our generally positive 

cyclical outlook on the economy, which bolsters high leverage, 

income-sensitive property types such as hospitality. Even 

though NOI is at historically low levels, we believe nothing is 

but floor plans will need to be adapted to shared workstations 

and more collaborative spaces, creating dispersion and 

opportunities in the sector. Long term, we remain cautious on 

the sector as some of these trends settle. 

In retail, the pandemic pushed valuations to even cheaper 

levels, which we think are justified, given the trend toward 

e-commerce. However, we may see transitional opportunities 

as retail locations are converted to other property types. For 

example, warehouses in urban core areas are in high demand, 

as they are optimal for e-commerce distribution. Some select 

retail properties may become excellent candidates for 

repurposing if market- and deal-specific conditions are met. 

 

CONCLUSION 

The COVID-19 dislocation accelerated existing secular trends 

and created potentially lucrative opportunities in real estate. 

Valuations favor the asset class relative to equities: We 

estimate the real estate risk premium is 270 bps above the 

equity risk premium. Across property types, our view is that 

industrial and multi-family sectors have room to grow despite 

richer valuations today, and hotel and office properties are 

poised for a strong recovery – although risks related to a return 

to offices and business travel remain. Amid low expected 

returns and fragile asset markets, we view real estate-linked 

assets as strongly accretive to portfolios. 

 

We thank Megan Walters, Clemens Ernst, Raphael Mertens and 

Francois Trausch from Allianz Real Estate, and John Murray, 

Devin Chen, Carrie Petersen-Brown and Jason Mandinach from 

PIMCO, for valuable feedback and contributions to this paper. 

 

APPENDIX 

Real estate risk premium 

 
Using the Gordon Growth Model in the context of real estate, we 

find that the price of a property is 

𝑁𝑁𝑁𝑁𝑁𝑁(1 − %𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶) 

structurally wrong with the sector, and these assets should have 𝑃𝑃 = , 
𝑟𝑟 + 𝑟𝑟𝑟𝑟𝑟𝑟𝐶𝐶 − 𝑔𝑔 

a strong recovery. Hotel prices are trading at a deep discount 

while dislocation and liquidity concerns have allowed financiers 

to impose stricter covenants, making lending attractive. 

We favor office properties in the short run, as they feature long- 

term leases. However, we believe WFH is a trend that will 

where NOI is the net operating income from owning a property, 

%CapEx are capital expenditures expressed as a percentage of 

NOI, r is the real yield and rerp is the real estate risk premium. 

Rent, capital expenditures and operating income are all assumed 

to grow at a rate g. Then the real estate risk premium is 

persist. In a recent survey,4 many employees reported an 

increase in productivity when working from home. This trend 

 

𝑟𝑟𝑟𝑟𝑟𝑟𝐶𝐶 = 
𝑁𝑁𝑁𝑁𝑁𝑁 

− 𝑟𝑟 + 𝑔𝑔 − 
𝑃𝑃 

𝑁𝑁𝑁𝑁𝑁𝑁 ∙ %𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 
. 

𝑃𝑃 

will inevitably reduce the required office space per employee, 

 

3 https: /www.cbre.us/research-and-reports/2021-US-Real-Estate-Market- 

Assuming rent grows at par with capital expenditures – that is, 

g = NOI ∙ %CapEx/P – we simplify the real estate risk premium to 

𝑁𝑁𝑁𝑁𝑁𝑁 

http://www.cbre.us/research-and-reports/2021-US-Real-Estate-Market-
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4 https://nbloom.people.stanford.edu/sites/g/files/sbiybj4746/f/wfh_will_ 
stick_v5.pdf 

𝑟𝑟𝑟𝑟𝑟𝑟𝐶𝐶 = 𝑃𝑃 − 𝑟𝑟 = 𝑐𝑐𝐶𝐶𝐶𝐶 𝑟𝑟𝐶𝐶𝑟𝑟𝑟𝑟 − 𝑟𝑟𝑟𝑟𝐶𝐶𝑟𝑟 𝑦𝑦𝑦𝑦𝑟𝑟𝑟𝑟𝑦𝑦. 
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Past performance is not a guarantee or a reliable indicator of future results. 
This paper contains hypothetical analysis. Results shown may not be attained and 
should not be construed as the only possibilities that exist. 

All investments contain risk and may lose value. Equity investments may 
decline in value due to both real and perceived general market, economic and 
industry conditions, while debt investments are subject to credit, interest rate 
and other risks. REITs are subject to risk, such as poor performance by the 
manager, adverse changes to tax laws or failure to qualify for tax-free pass- 
through of income. Commercial real estate involves real estate-related risks, 
which include new regulatory or legislative developments, the attractiveness 
and location of properties, the financial condition of tenants, potential liability 
under environmental and other laws, as well as natural disasters and other 
factors beyond a manager’s control. Private credit involves an investment in 
non-publically traded securities which are subject to numerous risks including, 
but not limited to, illiquidity risk and real estate-related risks, which include 
prepayment, delinquency, foreclosure, non-performing loans, and adverse 
regulatory developments. Mortgage-and asset-backed securities may be 
sensitive to changes in interest rates, subject to early repayment risk, and while 
generally supported by a government, government-agency or private guarantor, 
there is no assurance that the guarantor will meet its obligations. Inflation-linked 
bonds (ILBs) issued by a government are fixed income securities whose principal 
value is periodically adjusted according to the rate of inflation; ILBs decline in value 
when real interest rates rise. Treasury Inflation-Protected Securities (TIPS) are 
ILBs issued by the U.S. government. 

HYPOTHETICAL PERFORMANCE RESULTS HAVE MANY INHERENT 
LIMITATIONS, SOME OF WHICH ARE DESCRIBED BELOW. NO REPRESENTATION 
IS BEING MADE THAT ANY ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS 
OR LOSSES SIMILAR TO THOSE SHOWN. IN FACT, THERE ARE FREQUENTLY 
SHARP DIFFERENCES BETWEEN HYPOTHETICAL PERFORMANCE RESULTS 
AND THE ACTUAL RESULTS SUBSEQUENTLY ACHIEVED BY ANY PARTICULAR 
TRADING PROGRAM. 

ONE OF THE LIMITATIONS OF HYPOTHETICAL PERFORMANCE RESULTS IS 
THAT THEY ARE GENERALLY PREPARED WITH THE BENEFIT OF HINDSIGHT. 
IN ADDITION, HYPOTHETICAL TRADING DOES NOT INVOLVE FINANCIAL RISK, 
AND NO HYPOTHETICAL TRADING RECORD CAN COMPLETELY ACCOUNT 
FOR THE IMPACT OF FINANCIAL RISK IN ACTUAL TRADING. FOR EXAMPLE, 
THE ABILITY TO WITHSTAND LOSSES OR TO ADHERE TO A PARTICULAR 
TRADING PROGRAM IN SPITE OF TRADING LOSSES ARE MATERIAL POINTS 
WHICH CAN ALSO ADVERSELY AFFECT ACTUAL TRADING RESULTS. THERE 
ARE NUMEROUS OTHER FACTORS RELATED TO THE MARKETS IN GENERAL 
OR TO THE IMPLEMENTATION OF ANY SPECIFIC TRADING PROGRAM WHICH 
CANNOT BE FULLY ACCOUNTED FOR IN THE PREPARATION OF HYPOTHETICAL 
PERFORMANCE RESULTS AND ALL OF WHICH CAN ADVERSELY AFFECT 
ACTUAL TRADING RESULTS. 

Performance results for certain charts and graphs may be limited by date ranges 
specified on those charts and graphs; different time periods may produce different 
results. It should not be assumed, and no representation is made, that past 
investment performance is reflective of future results. Nothing herein should be 
deemed to be a prediction or projection of future performance. 

Statements concerning financial market trends or portfolio strategies are based 
on current market conditions, which will fluctuate. There is no guarantee that these 
investment strategies will work under all market conditions or are appropriate for 
all investors and each investor should evaluate their ability to invest for the long 
term, especially during periods of downturn in the market. No representation is 
being made that any account, product, or strategy will or is likely to achieve profits, 
losses, or results similar to those shown. 

This material contains statements of opinion and belief. Any views expressed 
herein are those of PIMCO as of the date indicated, are based on information 
available to PIMCO as of such date, and are subject to change, without notice, 
based on market and other conditions. No representation is made or assurance 
given that such views are correct. PIMCO has no duty or obligation to update the 
information contained herein. 

This material is distributed for informational purposes only. Forecasts, estimates 
and certain information contained herein are based upon proprietary research 
and should not be considered as investment advice or a recommendation of any 
particular security, strategy or investment product. Information contained herein 
has been obtained from sources believed to be reliable, but not guaranteed. 

PIMCO as a general matter provides services to qualified institutions, financial 
intermediaries and institutional investors. Individual investors should contact 
their own financial professional to determine the most appropriate investment 
options for their financial situation. This is not an offer to any person in any 
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jurisdiction where unlawful or unauthorized. | Pacific Investment Management 
Company LLC, 650 Newport Center Drive, Newport Beach, CA 92660 is 
regulated by the United States Securities and Exchange Commission. | 
PIMCO Europe Ltd (Company No. 2604517) is authorised and regulated by 
the Financial Conduct Authority (12 Endeavour Square, London E20 1JN) in 
the UK. The services provided by PIMCO Europe Ltd are not available to retail 
investors, who should not rely on this communication but contact their financial 
adviser. | PIMCO Europe GmbH (Company No. 192083, Seidlstr. 24-24a, 

80335 Munich, Germany), PIMCO Europe GmbH Italian Branch (Company No. 
10005170963), PIMCO Europe GmbH Irish Branch (Company No. 909462), 
PIMCO Europe GmbH UK Branch (Company No. 2604517) and PIMCO Europe 
GmbH Spanish Branch (N.I.F. W2765338E) are authorised and regulated by 
the German Federal Financial Supervisory Authority (BaFin) (Marie- Curie-Str. 24-
28, 60439 Frankfurt am Main) in Germany in accordance Section 15 of the 
German Securities Institutions Act (WpIG). The Italian Branch, Irish Branch, UK 
Branch and Spanish Branch are additionally supervised by: (1) Italian Branch: 
the Commissione Nazionale per le Società e la Borsa (CONSOB) in accordance 
with Article 27 of the Italian Consolidated Financial Act; (2) Irish Branch: the 
Central Bank of Ireland in accordance with Regulation 43 of the European Union 
(Markets in Financial Instruments) Regulations 2017, as amended; (3) UK Branch: 
the Financial Conduct Authority; and (4) Spanish Branch: the Comisión Nacional 
del Mercado de Valores (CNMV) in accordance with obligations stipulated in 
articles 168 and 203 to 224, as well as obligations contained in Tile V, Section 
I of the Law on the Securities Market (LSM) and in articles 111, 114 and 117 of 
Royal Decree 217/2008, respectively. The services provided by PIMCO Europe 
GmbH are available only to professional clients as defined in Section 67 para. 
2 German Securities Trading Act (WpHG). They are not available to individual 
investors, who should not rely on this communication.| PIMCO (Schweiz) 
GmbH (registered in Switzerland, Company No. CH-020.4.038.582-2). 
The services provided by PIMCO (Schweiz) GmbH are not available to retail 
investors, who should not rely on this communication but contact their financial 
adviser. | PIMCO Asia Pte Ltd (Registration No. 199804652K) is regulated by 
the Monetary Authority of Singapore as a holder of a capital markets services 
licence and an exempt financial adviser. The asset management services and 
investment products are not available to persons where provision of such 
services and products is unauthorised. | PIMCO Asia Limited is licensed by 
the Securities and Futures Commission for Types 1, 4 and 9 regulated activities 
under the Securities and Futures Ordinance. PIMCO Asia Limited is registered 
as a cross-border discretionary investment manager with the Financial 
Supervisory Commission of Korea (Registration No. 08-02-307). The asset 
management services and investment products are not available to persons 
where provision of such services and products is unauthorised. | PIMCO 
Investment Management (Shanghai) Limited Unit 3638-39, Phase II Shanghai 
IFC, 8 Century Avenue, Pilot Free Trade Zone, Shanghai, 200120, China (Unified 
social credit code: 91310115MA1K41MU72) is registered with Asset Management 
Association of China as Private Fund Manager (Registration No. P1071502, 
Type: Other) | PIMCO Australia Pty Ltd ABN 54 084 280 508, AFSL 246862. 
This publication has been prepared without taking into account the objectives, 
financial situation or needs of investors. Before making an investment 
decision, investors should obtain professional advice and consider whether the 
information contained herein is appropriate having regard to their objectives, 
financial situation and needs. | PIMCO Japan Ltd, Financial Instruments 
Business Registration Number is Director of Kanto Local Finance Bureau 
(Financial Instruments Firm) No. 382. PIMCO Japan Ltd is a member of Japan 

Investment Advisers Association and The Investment Trusts Association, Japan. 
All investments contain risk. There is no guarantee that the principal amount 
of the investment will be preserved, or that a certain return will be realized; the 
investment could suffer a loss. All profits and losses incur to the investor. The 
amounts, maximum amounts and calculation methodologies of each type of 
fee and expense and their total amounts will vary depending on the investment 
strategy, the status of investment performance, period of management and 
outstanding balance of assets and thus such fees and expenses cannot be set 
forth herein. | PIMCO Taiwan Limited is managed and operated independently. 
The reference number of business license of the company approved by the 
competent authority is (109) Jin Guan Tou Gu Xin Zi No. 027. 40F., No.68, Sec. 
5, Zhongxiao E. Rd., Xinyi Dist., Taipei City 110, Taiwan (R.O.C.). Tel: +886 2 
8729-5500. | PIMCO Canada Corp. (199 Bay Street, Suite 2050, Commerce Court 
Station, P.O. Box 363, Toronto, ON, M5L 1G2) services and products may only be 
available in certain provinces or territories of Canada and only through dealers 
authorized for that purpose. | PIMCO Latin America Av. Brigadeiro Faria Lima 
3477, Torre A, 5° andar São Paulo, Brazil 04538-133. | No part of this publication 
may be reproduced in any form, or referred to in any other publication, without 
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