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MARKETS

For Pensions, Valuing Real Estate Is Tough. Covid-19 Brings New Hurdles

With Covid-19 and the dramatic slowdown in deal making, investors are finding it more difficult to calculate the value of real-estate holdings

Calpers owns a stake in London’s Gatwick Airport. Pensions invested in real estate and other real assets face new
challenges valuing them as a result of the pandemic.
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Agenda

*» Valuation of real estate is as uncertain as it has every been; REITs
trade down sharply while private market has few transactions

“ Linking the economy and policy to real estate: CARES, HEROES,
and ?7?

“* What should we expect for real estate prices?
“* What about the future of cities?

“* Is CMBS up for the challenge of a massive increase in defaults?
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REIT data suggest CRE prices down 21% to 28% for
apartments, office, mall and hotels

Change in Unlevered & Levered Value Since February 21
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Housing market is seemingly on fire!

Redfin: Over half of home offers were in
a bidding war in June

Less inventory and low mortgage rates fueling competition for homes

EEEEEEEEEE

Homebuilders just saw the strongest June
sales since the last housing boom, as
pandemic pushes more buyers to the
suburbs

EEEEEEEEEE

Homebuilder sentiment jumps back to
pre-coronavirus pandemic high
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Zillow Home Value Index | June 2020
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T
Yet 7.7% of mortgage borrowers are not making payments
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« Fannie/Freddie =~ FHA/VA -~ Other - Total
5,500,000
5,000,000 =
4,500,000 - e
4,000,000
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000 ~———
1,000,000 — e ey
500,000
$ % 5 3 & % 2 % 3 & % g & 3 8 5 I
fas Pl — — — — > > > > c c = é !': -~ i
$ § & & & & & & & & 3 3 3 3 32 = =
$ Columbia Business School

AT THE VERY CENTER OF BUSINESS™ BIaCk Knlght, JU|y 2020



Agenda

*» Valuation of real estate is as uncertain as it has every been; REITs
trade down sharply while private market has few transactions

¢ Linking the economy and policy to real estate: CARES,
HEROES, and ??

“* What should we expect for real estate prices?
“* What about the future of cities?

“* Is CMBS up for the challenge of a massive increase in defaults?
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US Unemployment rate skyrockets

Chart 1. Unemployment rate, seasonally adjusted,
June 2018 - June 2020
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Despite the bad economic news,
according to NCREIF, over 90% of office,
iIndustrial, and apartment tenants are

paying rent.

ness oC O
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The National Multi Housing Council reports that over 95%
of apartment tenants paid their rent in April, May & June

Rent Payment Tracker: Full Month Results

**Data collected from between 11.1-11.5 million apartment units in April, May, and June
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US Census Pulse Data are much more pessimistic

Percentage of adults who missed last month’s rent or mortgage payment, or who have slight or no
confidence that their household can pay next month’s rent or mortgage on time.

B 273%-371%

> 21.9% - 27.3%

> 17.0% - 21.9%

12.3% - 17.0%

$ Columbia Business Schogl . .
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Impact of the COVID crisis appears to be

much worse for minority communities and

smaller landlords.

EEEEEEEEEEEEEEEEEEEEEEEEE NCREIF, June 2020



Disposable Personal Income was HIGHER in May than in
February (How can this be?)

2020
Jan. Feb. Mar. Apr. May
Percent change from preceding month
Personal income:
Currentdollars 0.6 0.5 -2.2 10.8 -4.2
Disposable personal income:
Currentdollars 0.6 0.5 -2.1 13.1 -4.9
Chained (2012) dollars 0.5 0.4 -1.8 13.6 -5.0

Personal consumption expenditures (PCE):

Currentdollars 04 0.0 -6.6 -12.6 8.2
Chained (2012) dollars 0.3 -0.1 -6.4 -12.2 8.1
$ Columbia Business School

AT THE VERY CENTER OF BUSINESS™

Bureau of Economic Analysis, May 2020



Workers receiving unemployment benefits under the CARES Act
INCREASED spending compared to baseline

Spending Falls at Start of Unemployment and Rises when Benefit Payments Begin .
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But what happens when CARES business
payments end and extra $600 per week
(and one-time $1,200) runs out?

HEROES surely won't pass as is, but
what will Congress (and the White House)

do?

EEEEEEEEEEEEEEEEEEEEEEEEEEE



Agenda

*» Valuation of real estate is as uncertain as it has every been; REITs
trade down sharply while private market has few transactions

“ Linking the economy and policy to real estate: CARES, HEROES,
and ?7?

** What should we expect for real estate prices?
*» What about the future of cities?

“* Is CMBS up for the challenge of a massive increase in defaults?
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According to CorelLogic, home prices will tumble by next year

Figure 1: HPI and HPI Forecast Percentage Change Year over Year
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This morning, FHFA reported that home prices fell 0.3% in
May (Economists predicted 0.3% increase)

(Bloomberg) -- Home prices rose 4.9% y/y in May according
to a report from the Federal Housing Finance Agency

* Forecast range -0.3%-0.4% m/m from 13 economists surveyed
* Pacific fell 0.8% vs -0.1% in April

* Mountain fell 0.3% vs -0.1%

* West North Central unchanged vs 0.6%

* West South Central fell 0.2% vs 0.7%

* East North Central fell 0.3% vs 0.6%

* East South Central fell 0.4% vs 0.5%

* New England fell 1% vs -0.5%

* Mid-Atlantic unchanged vs 0.1%

* South Atlantic rose 0.1% vs -0.5%

4: Columbia Business School
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What about commercial RE prices? An Example

Pre Covid
NOI Growth 1.8%
Going out Cap Rate 5.2% |(Note: Going in cap rate is 4.7%)
1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8%

NOI $ 10000 S 101.80 $ 10363 S 10550 $ 10740 S 10933 S 11130 $ 11330 $ 11534 S 11742 S 11953 S 121.68
less CapEx S (13.23) S (1347) $ (13.71) $ (1396) S (14.21) S (1447) S (14.73) S (14.99) S (15.26) S (15.54)
Sale Price S 2,340.03

S 8857 S 9016 S 9178 $§ 9344 S 9512 S 9683 S 9857 $ 10035 $ 10215 S 2,444.03
NPV 6.50% $1,931.06

Baseline: Buy an Apartment building with:
« 4.7% Going-in Cap rate

* 1.8% rental growth for 10-years

» Exit Cap of 5.2%

* Unlevered NPV @6.5%

4: Columbia Business School
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Suppose rental collection is 50% for 4-years

Low/No Cash flow for 4 years

NOI Growth 1.8%
Going out Cap Rate 5.2%
ST Reduction in rent -50%
1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8%

NOI $ 10000 $ 10180 $ 10363 & 10550 S 10740 S 10933 $ 11130 6 11330 S 11534 $ 11742 6 11953 6 12168
less CapEx S (13.23) $ (1347) § (13.71) 6 (1396) S (14.21) S (1447) 6 (1473) 6 (1499) S (15.26) § (15.54)
Sale Price $ 2,340.03

S 4428 § 4508 S$ 45839 S 4672 S5 9512 $ 9683 S$ 9857 6 10035 S 10215 S 2,444.03
NPV 6.50% $1,775.43

Share of Pre-Covid NPV

91.9%

Compared with baseline:

« No change in exit cap rate (5.2%) NPV Falls by 8.1%
» Rents return to same growth path (1.8%) (Not such a big hit)

« Unlevered discount rate remains @6.5%

4: Columbia Business School
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Suppose rental collection is 50% for 4-years
and same baseline rent 4-years later

NOI Growth 1.8%
Going out Cap Rate 5.2%
ST Reduction in rent -50%

0.0% 0.0% 0.0% 0.0% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8%
NOI $ 10000 $ 10000 $ 10000 $ 10000 S 10000 S 10180 $ 10363 S 10550 S 10740 S 10933 S 11130 $§ 113.30
less CapEx S {(13.00) $ (13.00) $ (13.00) $ (13.00) S (13.23) $ (1347) S {13.71) & (1396) § (14.21) S (14.47)
Sale Price S 2,178.87

S 4350 S 4350 S 4350 $ 4350 S 8857 S 9016 S 9178 S 9344 S 9512 $2,275.70

NPV 6.50% $1,657.26
Share of Pre-Covid NPV 85.8%

Compared with baseline: o
« No change in exit cap rate (5.2%) NPV Falls by 14.2%

 Rents return to same growth path after 4-years (1.8%) (Definitely worse)
» Unlevered discount rate remains @6.5%

4: Columbia Business School
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T
If we decrease LT rent growth by 0.4% AND

4-yr rent collection of 50% & same baseline rent 4-years later

NOI Growth 1.4%
Going out Cap Rate 5.6%
ST Reduction in rent -50%

0.0% 0.0% 0.0% 0.0% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
NOI S 10000 $ 10000 S 10000 S 10000 S 10000 S 10140 S 10282 S 10426 S 10572 S 10720 § 10870 S 110.22
less CapEx $ (13.000 $ (13.00) $ (13.000 $ (13.00) $ (1318 $ (1337) $ (1355) $ (13.74) $ (1394) $ (14.13)
Sale Price $1,968.24

S 4350 S 4350 S 4350 S 4350 $ 8822 S 8945 $ 9071 $ 9198 S 9326 $2,062.81

NPV 6.50% $1,540.48
Share of Pre-Covid NPV 79.8%

Compared with baseline:

« Exit cap rate increases (5.6%)

* Rents return to slower growth path after 4-years (1.4%)
« Unlevered discount rate remains @6.5%

NPV Falls by 20.2%
(This matches REIT data)

4: Columbia Business School
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Takeaways

* ST rent collection doesn’t impact values much (RE is a long-lived
asset)

“* Key to valuation is new price level at the end of the recession and
the (new) LT growth rate

“* Lower interest rates can help CRE prices if investors are searching
for yield (assuming rents stay solid)

¢ This can help explain why hotels were not hit much worse than office
or apartments (hotels have much larger ST impact)

¢ Don’t forget about Cap Ex (if properties need to be improved for a
new-normal)

4; Columbia Business School
AT THE VERY CENTER OF BUSINESS™



Agenda

*» Valuation of real estate is as uncertain as it has every been; REITs
trade down sharply while private market has few transactions

“ Linking the economy and policy to real estate: CARES, HEROES,
and ?7?

“* What should we expect for real estate prices?
“* What about the future of cities?

“* Is CMBS up for the challenge of a massive increase in defaults?
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Larger cities, especially NYC and other large cities in the
Northeast will face big challenges

“* NY emerged strongly from the 1918 flu epidemic with less density

“* Rents and prices in “Superstar Cities” (NY, SFO, LA, BOS,..) have
grown faster than US average for 70 years

“* Run-up in real estate prices for Superstar Cities is tied to these cities
being attractive for high-income households. Future depends on
whether these households will pay increasing premiums to live in these
cities. Without workers, most big firms won’t pay the same rent
premiums for offices.

** In addition, severe fiscal challenges remain for many states/cities,
especially NY, NJ, and CT (but also IL and others)

Columbia Business School
EEEEEEEEEEEEEEEEEEEEEEEEEEE



Office prices in “Superstar Cities” have grown substantially
faster for many decades

Office PSF Annualized growth Office PSF Annualized growth

Market 2020 1980-2020 Market 2020 1980-2020
Oklahoma City $ 98.67 2.7%  Denver® > 26536 5.5%
San Antonio* $  167.90 2.9y  Baltimore > 209.93 5.5%
St. Louis $ 117.19 3.3% Minneapolis S 235.33 5.6%
: : : Dallas $  196.24 5.7%
Hartford S 230.72 3.6%  Charlotte $  218.96 5.8%
Houston S 222.52 4.4%  Oakland* $ 39253 6.3%
Miami S 382.83 4.4% Seattle $ 414.27 6.6%
Atlanta S 162.94 4.7% Chicago $ 27470 6.6%
Phoenix $  217.48 49%  SanDiego > 42633 6.9%
Tampa* $ 219.35 4.9% San Francisco* S 943.35 7.0%
: Los Angeles S 453.39 7.3%
Nashville S 176.43 5.0% Boston $ 208.19 A%
Portland S 230.62 5.1% New York $ 714.92 7.4%
Washington DC* S 439.77 5.2% San Jose S 592.21 7.5%

Note: Cities with a * are from 1983-2020

4; Columbia Business School
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In 1950, most expensive city was 2x mean. By 2000, most
expensive city was 4x the mean. By 2020, even more ?7?
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Sheet1

		1950 sd's		1950 density		2000 sd's		2000 density				1950 means		1950 density		2000 means		2000 density

		0.45954958		0.05920825		0.40069206		0.07714633				27377.809		9.94E-07		55536.187		5.57E-07

		0.48775895		0.10458703		0.47474013		0.29674592				29058.391		1.76E-06		65799.299		2.14E-06

		0.51596831		0.15720007		0.54878819		0.62133829				30738.973		2.64E-06		76062.411		4.48E-06

		0.54417768		0.2363565		0.62283626		1.0471619				32419.555		3.97E-06		86325.522		7.56E-06

		0.57238705		0.33169398		0.69688433		1.4091062				34100.136		5.57E-06		96588.634		0.00001017

		0.60059642		0.41601006		0.7709324		1.616956				35780.718		6.98E-06		106851.75		0.00001167

		0.62880578		0.50112372		0.84498046		1.6455647				37461.3		8.41E-06		117114.86		0.00001187

		0.65701515		0.59435736		0.91902853		1.4195189				39141.881		9.98E-06		127377.97		0.00001024

		0.68522452		0.69065921		0.9930766		1.0933425				40822.463		0.00001159		137641.08		7.89E-06

		0.71343389		0.81118014		1.0671247		0.83941276				42503.045		0.00001362		147904.19		6.06E-06

		0.74164325		0.9566116		1.1411727		0.67458699				44183.627		0.00001606		158167.3		4.87E-06

		0.76985262		1.1495338		1.2152208		0.5433192				45864.208		0.0000193		168430.42		3.92E-06

		0.79806199		1.3366774		1.2892689		0.42168261				47544.79		0.00002244		178693.53		3.04E-06

		0.82627136		1.5171205		1.3633169		0.27405867				49225.372		0.00002547		188956.64		1.98E-06

		0.85448072		1.6410622		1.437365		0.19451097				50905.953		0.00002755		199219.75		1.40E-06

		0.88269009		1.7395075		1.5114131		0.15302135				52586.535		0.0000292		209482.86		1.10E-06

		0.91089946		1.8550461		1.5854611		0.11186278				54267.117		0.00003114		219745.98		8.07E-07

		0.93910883		1.9180706		1.6595092		0.07996346				55947.699		0.0000322		230009.09		5.77E-07

		0.96731819		1.9080633		1.7335573		0.07662739				57628.28		0.00003203		240272.2		5.53E-07

		0.99552756		1.8473482		1.8076053		0.08066568				59308.862		0.00003101		250535.31		5.82E-07

		1.0237369		1.7680881		1.8816534		0.07632372				60989.444		0.00002968		260798.42		5.51E-07

		1.0519463		1.6916763		1.9557015		0.1000459				62670.026		0.0000284		271061.53		7.22E-07

		1.0801557		1.5659625		2.0297495		0.11110037				64350.607		0.00002629		281324.65		8.02E-07

		1.108365		1.4315063		2.1037976		0.09636716				66031.189		0.00002403		291587.76		6.95E-07

		1.1365744		1.253987		2.1778457		0.07885593				67711.771		0.00002105		301850.87		5.69E-07

		1.1647838		1.1005873		2.2518937		0.04569097				69392.352		0.00001847		312113.98		3.30E-07

		1.1929931		0.98361002		2.3259418		0.02602656				71072.934		0.00001651		322377.09		1.88E-07

		1.2212025		0.85256293		2.3999899		0.03934039				72753.516		0.00001431		332640.21		2.84E-07

		1.2494119		0.72293015		2.4740379		0.03592117				74434.098		0.00001213		342903.32		2.59E-07

		1.2776212		0.59364639		2.548086		0.02597535				76114.679		9.97E-06		353166.43		1.87E-07

		1.3058306		0.48406498		2.6221341		0.02003515				77795.261		8.13E-06		363429.54		1.45E-07

		1.33404		0.39779034		2.6961821		0.01102098				79475.843		6.68E-06		373692.65		7.95E-08

		1.3622493		0.33999743		2.7702302		0.01310709				81156.424		5.71E-06		383955.76		9.46E-08

		1.3904587		0.29544834		2.8442783		0.01080834				82837.006		4.96E-06		394218.88		7.80E-08

		1.4186681		0.25201191		2.9183263		0.00755897				84517.588		4.23E-06		404481.99		5.45E-08

		1.4468774		0.21807306		2.9923744		0.01045265				86198.17		3.66E-06		414745.1		7.54E-08

		1.4750868		0.18690794		3.0664225		0.01308619				87878.751		3.14E-06		425008.21		9.44E-08

		1.5032962		0.15526484		3.1404705		0.01133487				89559.333		2.61E-06		435271.32		8.18E-08

		1.5315055		0.14147222		3.2145186		0.00519869				91239.915		2.38E-06		445534.43		3.75E-08

		1.5597149		0.13764821		3.2885667		0				92920.496		2.31E-06		455797.55		0

		1.5879243		0.13822591		3.3626148		0				94601.078		2.32E-06		466060.66		0

		1.6161336		0.15140406		3.4366628		0				96281.66		2.54E-06		476323.77		0

		1.644343		0.15467282		3.5107109		0				97962.242		2.60E-06		486586.88		0

		1.6725524		0.15004312		3.584759		0				99642.823		2.52E-06		496849.99		0

		1.7007617		0.13958471		3.658807		0.00066694				101323.41		2.34E-06		507113.11		4.81E-09

		1.7289711		0.11810417		3.7328551		0.00891998				103003.99		1.98E-06		517376.22		6.44E-08

		1.7571805		0.08774447		3.8069032		0.01792779				104684.57		1.47E-06		527639.33		1.29E-07

		1.7853899		0.06433609		3.8809512		0.02357833				106365.15		1.08E-06		537902.44		1.70E-07

		1.8135992		0.04476106		3.9549993		0.02045916				108045.73		7.51E-07		548165.55		1.48E-07

		1.8418086		0.02510843		4.0290474		0.0104867				109726.31		4.22E-07		558428.66		7.57E-08
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San Francisco home prices have continued to grow
faster than the US, especially top-tier homes

FRED w — Home Price Index (High Tier) for San Francisco, California, Jan 2005=100
— S&P/Case-Shiller CA-San Francisco Home Price Index, Jan 2005=100
—— S&P/Case-Shiller U.S. National Home Price Index, Jan 2005=100
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T
Larger cities, especially NYC and other Northeast

cities, will face big challenges

* NY emerged strongly from the 1918 flu epidemic with less density

¢ Rents and prices in “Superstar Cities” (NY, SFO, LA, BOS,..) have
grown faster than US average for 70 years

«» Run-up in real estate prices for Superstar Cities is tied to these cities
being attractive for high-income households.

*»Future depends on whether these households will pay increasing
premiums to live in these cities.

*»Without workers, most big firms won’t pay the same rent premiums for
offices.
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Larger cities, especially NYC and other Northeast

cities, will face big challenges

*» Severe fiscal challenges remain for many states/cities, especially
NY, NJ, and CT (but also IL and others). Repealing SALT unlikely to
fix these problems. Inequality, high housing costs, aging
infrastructure, inefficiencies create large headwinds. CA in better
shape, but Sun Belt cities & rural locations appear best situated.

* Key unanswered questions: Will people (want to) return to office
work in large numbers? What about Millennials?

ssLarge banks announcing work from home initiatives likely to stay

*»Tech companies seem willing to sigh some leases in NYC (post-
COVID)- they think their workers (may) still want to live in NY
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Agenda

*» Valuation of real estate is as uncertain as it has every been; REITs
trade down sharply while private market has few transactions

“ Linking the economy and policy to real estate: CARES, HEROES,
and ?7?

“* What should we expect for real estate prices?
“* What about the future of cities?

“* Is CMBS up for the challenge of a massive increase in defaults?
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T
How will we manage a sharp increase in delinquencies

(and bankruptcies)?

NON-RATING ACTION COMMENTARY

Coronavirus Sparks Largest-
Ever Rate Jump in U.S. CMBS
Delinquencies

Mon 06 Jul, 2020 - 2:09 PMET

Fitch Ratings-New York-06 July 2020: The U.S. CMBS delinquency rate in June posted the largest single
month-over-month increase since the inception of Fitch Ratings' loan delinquency index nearly 16 years
ago.

4: Columbia Business School
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VERY CENTER OF BUSINESS™

--Hotel: 11.49% (from 2.00% in May);
--Retail*: 7.86% (from 3.82%);
--Mixed Use: 4.17% (from 0.95%);
--Office: 1.92% (from 1.39%);
--Industrial: 0.67% (from 0.28%);
--Multifamily**: 0.59% (from 0.41%);
--Other: 0.93% (from 0.82%).



e
Conclusion

*» Public markets continue to signal sharp declines in private real
estate prices (even as tech shares hit new highs)

s Economy has done surprisingly well, but layoffs continue to be
announced and personal income likely to fall further after July 31

*+ Rent and mortgage payments likely to decline as Federal support
starts to diminish

*sWildcard 1: How much will economic activity improve before a vaccine,
even if hot spots diminish?

ss*Wildcard 2: How long with foreclosure moratoria last? What will happen
to unemployed households? Will policy makers continue to support
tenants (not just renters, but also small businesses)?
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e
Conclusion

“* Need to worry about distributional impact of COVID

¢ Big questions for CRE prices:
“ What happens in 2022 (assuming we can conquer COVID)?
** Will workers come back to the office?

«» Will cities continue to be attractive?

*+ | am an optimist and believe that people will want to work together and
live in cities; won't fix structural problems in cities like NYC

*» CRE prices in Superstar Cities were priced to perfection (w low cap
rates), so potential for price declines is large as rent growth slows
(happening pre-COVID). REITs more likely to own Gateway properties.
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e
Conclusion

¢ Securitization has seemingly not improved as much as we hoped since
2008 (and isn’t prepared for the task)

“ CMBS issuance and trading seemed to collapse within days until the Fed
intervened, but still having issues

*» Special Servicers not equipped for large increase in defaults and may be
conflicted (reportedly not negotiating with borrowers unless the borrowers
paid costs in advance)

“*Bankruptcy judges and special servicers will determine the future of some
properties (and property types). Lots more to come.

* Questions?
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