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A Mispriced Risk: State & Local Finances? 1

» What Does Theory Suggest?:
" The equilibrium condition
" The search for “alpha”
= Consider some examples

» A Closer Look at Theory:
= Equivalent Sharpe ratios
= Returns =f(CF,/P,, g, ...)

" Indifference Curve

» Risk Factors & (Mis)Pricing?:
= Pricing
" Fiscal Solvency
" Business Climate
" Climate Change

» Trends <— Gateway v. Non-Gateway: Cap Rates & Appreciation:

= Growth in Asset Values

= Changes in Cap Rates BHIB Auﬂ B""‘I‘“ u




In Principle, Equal Risk-Adjusted Returns

*Financial theory suggests that savvy market participants push prices and
expected returns (as a f(risk) towards an (ever-changing) equilibrium:

Illustration of Return & Risk
The Basis for the Sharpe Ratio
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Identifying “Alpha” (or Risk-Adjusted Returns)

*Practice is “noisy” in comparison to theory (skill v. luck, ex ante v. ex post, etc.)

*Active management — look to identify +« and avoid -« :

Illustration of Alpha vis-a-vis Equilibrium Return & Risk

Some investors

= naively confuse with
high returns with ¢
instead, a is

Market Y

(technically) based
L~ on risk-adjusted
returns.

In practice, this is
complicated by the
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Looking for Positive & (or Exploiting Mispricings)! 4

¢ There are many ways to consider possible mispricing opportunities:

= Core v. non-core property types,

Within core property types,

Geographies (e.g., metropolitan areas),

Sensitivity to macro-economic factors,

Class A v. Class B (v. Class C) propertties, etc.

= Let’s look at a few examples:

CHICAZO BOOTH =




The Quest for o | Within Core Property Types

* There are many ways to consider possible mispricing opportunities;
e.g., within core property types:

Historical Performance of the NCREIF Property Index and Various
Property Types for the Period 1978 through 2018
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The Quest for o | Within Apartment Metros 6

* There are many ways to consider possible mispricing opportunities:

= Geographies (e.g., metropolitan areas) :
INTERACTIVE PERFORMANCE (2018Q4)

15-YRS NPI BY CBSAS

15r Summary Statistics

Mean 51d Deviation Jensen's Alpha I Correlation ro NP Sharpe Ratio Pa Bmk

Aflanta 8.5% 6.8% 0.2% 0.57 3.3%
i so% se% I | s 1%
Balfimars 9.0% 9.2% 02% 095 1.4%
Baston 9.1% 10.5% 0.8% I 0.97 5.2%
Bridgeport 6.4% 10.0% 2.1% 0.88 0.5%
Charloite 9.0% 9.2% 0.5% 0.53 0.7%
Chicage 8.4% 8.2% 0.2% I 0.99 6.4%
Cincinnafi 7.6% 6.4% 1.9% 086 0.4%
Columbus 6.8% 6.3% 1.2% I 0786 0.3%
Dallas 8.9% 77% 1.2% 0.97 4.2%
Denver 10.1% 9.1% 1.2% 0.96 25%
Detroit 57% 27% I 083 0.2%
Hartford 7.0% 30% 0.52 0.1%
Heusfon 9.6% 29% 0.86 3.8%
Indianapolis 8.4% 0.6% I 0s1 0.4%
) sonville 7.3% -1.0% 091 0.3%
Kansas City 7% 0.9% I 0.98 0.3%
Las Vegas 8.9% 13% 0.85 0.4%
Loz Angeles 10.4% 0.2% 0.99 2.9%
Memghi 8.4% 1.4% I 0.93 0.3%
9.5% 0% 099 3.9%

FALY PR T I 099 13%

10.3% 3.1% N 095 0.4%

9.1% 21% 7/ 0.98 11.8%

Orlands, 11.2% —=" I 0.95 1.2%
Oxnard 9.2% 0.7% 0.8 0.2%
Philadelphia 8.7% 0.6% I 0.99 1.5%
Phosnix 9.7% 1.5% 0.57 20%
Porflond 10.1% 1.4% 0.95 12%
Ralsigh 8.2% 1.3% I 0.88 0.4%
Riverside 11.9% 0.4% 0.97 2.4%
Sacramento 8.1% 0.5% I 0.97 0.5%
5t. Louis 62% 0.5% 0.3 0.3%
Sal Lake City 9.7% 29% 0.86 0.3%
San Antonio 9.2% 1.9% I 0.85 0.3%
San Diego 10.5% 1.2% 0.98 2.7%
San Froncisca 11.3% 0% 0.97 6.3%
San Jase 11.4% 1.5% I 0.96 2.0%
Seattle 10.3% 057 37%
Tampa 9.3% I 0.55 0.7%
Washingion, D.C 8.8% 9.3%

Us (NPI) 9.4% 100.0%
Average 9.0% I 0.53 2.3%
mum 5.3% 5.7% 076 0.1%
Maximum 1% 119% I 099 11.8%
StdDev 1.4% 1.5% 0.05 29%

*Some surprises?
e Nashville (o = +3.1%)
e New York (a = -2.1%).

* As with all of these historical reviews: Past is not prologue!




The Quest for & | Betting on the Macro-Economic Cycle |’

There are many ways to consider possible mispricing opportunities:

= Sensitivity to macro-economic factors:

Private-MEkt Fair Value & Economic Sensitivity

G‘ Man
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For example, the high £ of the hotel
sector may make for an interesting bet on
& Net LEEEEEFH a macro-economic recovering — but less so
Haalth when facing a macro-economic decline.
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Source: Heard on the Beach, Green Street Advisors, March 4, 2019. cHI c AG ﬂ B n nm e




The Quest for & | Across Property Quality 8

e There are many ways to consider possible mispricing opportunities:

= Class A v. Class B properties (but excluding malls):

Stabilized Capitalization Rates, by Core Property Types, at Mid-Year 2019
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A Mispriced Risk: State & Local Finances? ’

» What Does Theory Suggest?:

" The equilibrium condition
" The search for “alpha”
= Consider some examples

» A Closer Look at Theory:
= Equivalent Sharpe ratios
= Returns =f(CF,/P,, g, ...)

" Indifference Curve

» Risk Factors & (Mis)Pricing?:
= Pricing
" Fiscal Solvency
" Business Climate
" Climate Change

» Trends <— Gateway v. Non-Gateway: Cap Rates & Appreciation:

= Growth in Asset Values

* Changes in Cap Rates EHIBAGU B""'I“ ”




Let’s Revisit Risk-Adjusted Returns 10

*Among the many potential mispricing choices, let’s consider geographical
(a number of definitional choices) trade-offs:

Pricing Illustration of High- v. Low-Barrier Markets
In Order to Produce Identical Risk-Adjusted Returns

Fk  )Jf=======mmm ;e e e e e m e mmmm e — e m e —————— Low-Barrier (or non+
gateway or non-
coastal) markets

High-Barrier (or
gateway or coastal)
markets

ﬂks,H} ———————————————————————

The Required Rates of Return: F{i,)

Iy

O g Gy [
Market-Level Volatility: o B""m




Let’s Consider the Return Portion of Risk-Adjusted Returns | u

*Ignoring shifting cap rates (and making other simplifying assumptions):

E(k)=1 4 E(g)

0

* The riskier market must have a higher initial yield [CF,/ P,] and/or higher
expected cash-flow growth [E(g)] — in order to offset its higher risk:

Q.‘o

=
= i Non-Gateway (or
"c§ o) Low-Barrier or Non-
H -;f Coastal) Markets
2 £
C 3 N
T F X
~ Q \

g Gateway (or High-

:g Barrier or Coastal)

Lo

Markets

Growth (g)

Unobservable

The non-gateway (or low-
barrier) markets — which are
assumed to be riskier — offer

a combination of initial
cash-flow yields [CF,/ P,]
and expected cash-flow
growth rates [E(g)] which
exceed that offered by
gateway (or high-barrier)
markets.

UL OO




Let’s Consider Equivalent Risk-Adjusted Returns 12

*Let’s begin with equivalent Sharpe ratios (high- v. low-barrier markets):

E(k)H —h E(k)L I

oy o,

* Let’s convert total return [E(k)] into initial yield [ CF;/ P,;] and expected
cash-flow growth [E(g)]>

e o e o o e o o o o o o o oy

Recall: E(k) = CF,/ P, + E(g)

CHICAGOBOOTH




Let’s Consider Equivalent Risk-Adjusted Returns (continued) 13

*Let’s begin with equivalent Sharpe ratios (high- v. low-barrier markets):

E(k)H —h E(k)L_rf

oy o,

* Let’s convert total return [E(k)] into initial yield [CF;/ P,] and expected
cash-flow growth [E(g)]:

N o R N L el =0k W e
I( P j I+IE(g)HI_Irf ”( P rhE(g)L:'rf' What’s observable?
| 0 /!l 1= === L—a 0 Ul el
l————_—'___-' _'______'-——-l
L On ! O ! What’s not?

*Let’s “solve” (one equation with four unknowns) wrt what we observe:

Cash Flow-Yield Growth-Rate . . '
Differential Differential Volatility-Scaled Risk Premium
A
4 N (e _ Y/ Py \
CF CF ol o N ,O- \ CF
)% Eoeon () e
PO L PO H So e O-H 7 PO H
\ A ST - - v J
Y

Unobservable <— We get paid to make judgments

(®) Observable BH I c AG ﬂ B " "I“ "[_!.E_QIWHE




Identifying the Indifference Curve

*Given “observables,” we can identify the key unobservable factors:

Pricing Illustration of High- v. Low-Barrier Markets:
Possible Price Arbitrage based on the Expected Spread in Growth Rates
and Estimated Volatility Ratio

5.0%

—— iy
- ~~

O

If your beliefs place you above this curve,

then acquire high-barrier properties
1.0% -

0.0% -

-1.0% -

If your beliefs place you below this curve,

The Required Spread in Growth Rateg: F(gy,) - Elg,)

then acquire low-barrier properties

-2.0% -

-3.0%

0.75 1.00 125 1.50 #7TTINTS 2.00
The Ratio of Volatilitied, 6,/ !

- -

14




A Mispriced Risk: State & Local Finances? :

» What Does Theory Suggest?:
" The equilibrium condition
" The search for “alpha”
= Consider some examples

» A Closer Look at Theory:
= Equivalent Sharpe ratios
= Returns =f(CF,/P,, g, ...)

" Indifference Curve

» Risk Factors & (Mis)Pricing?:
= Pricing
= Fiscal Solvency
" Business Climate
= Climate Change

» Trends <— Gateway v. Non-Gateway: Cap Rates & Appreciation:

= Growth in Asset Values

" Changes in Cap Rates




Let’s Consider Pricing by Geographic Tier (I v. II) 16

*Consider aggregate (core) pricing:

8%

7%

6%

5%

4%

3%

Stabized Capitalization Rates (%)

2%

1%

0%

Stabilized Capitalization Rates, by Geographic Tiers and Property Class

7.42%
Tier I1I

1.08%

6.60%

Tier I1I

1.19%

Tier I - Gateway

6.34% ==
Tier I - Gateway ’ Markets

Markets — 5.40%

Class A Properties Class B Properties

Source: CBRE North American Cap Rate Survery | First Half of 2019 and Instructot's calculations.




An Aside: CBRE’s Geographic Classifications 17

*While the classifications can change by property type, here CBRE’s
geographic classification for CBD office:

CLASS AA
CLASS AA
CAP RATES FOR
STABILIZED CAFP RATES FOR
PROPERTIES (%) CHANGE' STABILIZED
Low High FROPERTIES (%) CHANGE'
Boston ¥ 4.50 5.25 Low High
Chicago * 4.75 5.50 Albuquerque 8.50 2.00
Dallas/F. Worth 5.75 6.75 Balimore 6.75 7.50
M. CA: QOakland % 4.50 5.75 Charlotte 5.50 6.25
- M. CA: San Frandisco ¥ 4.00 4.75 Cindnnati 5.75 6.95
: M. CA: San Jose * 4.50 5.25 Cleveland 7.75 8.75
! NY: Fairfield County, CT % - - - Columbus ) ] )
i NY: New York City % 4.50 4.75 Detroit _ i _
: S. CA: Los Angeles % 3.50 4.50 Indianapolis _ i _
- 5. CA: Orange County * 3.50 4.50 :
e Jacksonwlle - - -
S. FL: Miami® = . - ;
San Di 5.50 6.00 === Konsas City _ _ .
an 1ego . . 1 Vi
Seatile 4.95 4.75 H : k::msazs 7.00 7.50
i * 1 - - -
Washingten, D.C. 4.25 450 i f Minneapol/St, Poul 5.00 5.50
H | Nashville 6.00 6.50
I ____lOklahoma City - - -
CLASS AA erando 6.50 6.75
Pittsburgh 6.50 7.00
CAP RATES FOR Portland 4.75 5.25
STABILIZED 1 Raleigh-Durham 5.50 6.00
PROPERTIES (%) CHANGE B
Low High Richmond - - -
:' Aflanta 595 6.00 Sacramenfo_ 5.75 6.75
1 Auvstin 5.00 5.50 Salt Lake City 5.50 6.00
: Denver 4.75 595 San Arﬂomo 6.25 6.75 =
' Houston 6.00 6.50 St. Louis - - -
1 Philadelphia 6.00 6.25 Tampa - - -
= Phoenix 5.25 6.25

* Gateway market




An Aside: Finance Doesn’t Say Much About Liquidity 18

* Butliquidity certainly varies by real estate market:

RCA Liquidity Scores by Market, For the Second Quarter of 2019

[Size of the circle represents transaction volume over the last five years|

The U.S. accounts for = 50%
of global transaction volume.

The “gateway” markets
account for =40% of U.S.
transaction volume.

80
U.S. Gateway Mkts
75
g o
8
=
>
el
-
S 65
/2]
&
<
é« '
E €0 Americas
&0 R
To whom does liquidit tter?
g o whom does liquidity matter ‘ Global
Z Core v. VA & Opportunistic funds. /-
s AN ™~
‘© ®
Americas - Excluding Global — Excluding
50 U.S. Gateways Americas
0 5 10 15 20

Standard Deviation of Market's Liquidity Scores

Sources: Real Capital Analytics and instructor's calculations.
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The Financial Strain on State & Local Budgets 1

* Itis no surprise that many state & local budgets are under enormous
financial strain. Consider:

Note: Six of the nine worst-ranked states: Illinois, Connecticut, New
Jersey, Massachusetts, California and New York.

F

Source: Norcross and Gonzalez, “Ranking the States by Fiscal Condition, 2018 Edition,”
Mercatus Center at George Mason University




20

Will Aggressiveness Change with State Fortunes?

- —}f_: f _zf-/;" S
gl
\\"\

Source:
CBRE Economic

ECONOMIC INCENTIVES ENVIRONMENT Incentives Group

B AcGRessive

B COMPETITIVE
B NOT COMPETITIVE

Source: Jim Costello and Mark Seely, “Industrial, Economic & Workforce Trends,”

Wz
CBRE Client Conference, October 28, 2010. c“IcAﬂn Bnnm s
\‘._‘_-.’_;?’_’ .




The Financial Strain = f(Unfunded Pension Liabilities) 21

It is also no surprise that many state & local budgets are under enormous
financial strain due to unfunded pension liabilities. Consider:

Unfunded Pension Liabilities Per Capita, 2018

M 22
’I\_F_H_1§
ma 34
M 30 \\
a 49 )
> 4;,/

e 10
]

|

“.-,_‘.“ Il

> 1= BEST ] 50=WwWoORsT
ﬂ45

Source: “Unaccountable and Unaffordable," American Legislative Exchange Council, 2018.
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Worsening Funding Ratios 2

* Unfunded pension liabilities generally growing for the last =20 years:

Figure 1. State and Local Pension Funded Ratios, FY 1990-2017

102.7%
-
100%
A THIRTY
percentage
86.5% > point drop in
less than 20
30% 79. 72.0% years!
71.7%
—
60% -
S Q o\
N S S PP

Source: Center for Retirement Research at Boston College, October 2018. EHIB Aﬁﬂ B""m e




The Distribution of Worsening Funding Ratios 23

Even more worrisome:

FIGURE 3. DIsTRIBUTION OF 2017 FUNDED STATUS

8%
v 6%
ﬁ More
— . . °
- nvestigation
ey , : ..
S 4%, into tl.le entities
U falling well
ED below median
- ;
B 2%
—
1
o
0%
\ I I | \ \ \ \ | }(
oo o|o o o ol o o ol Q| |
Q 1 Q @ 1 @' Q A @ \ @II Iﬁ ] L
B S S S N R &

| 1 i
f |

|
Bottom third Middle third Top third
Funded ratio

Soutrce: Center for Retitement Research at Boston College, October 2018. BHIB Aﬂﬂ B"um IRz




Increasing Realization: Taxing the Rich Doesn’t Work

24

Top 1% of
earners’
percentage of
state personal
income tax
receipts

Mo income tax*
Less than 20%
1 20%-30%
B More than 30%

é03

PERCENTACE OF STATEREVENUE ~ HIGHEST INCOME INCOME LEVEL PERCENTAGE OF INCOME TAX
STATE MADE UP BY INCOME TAXES TAX RATE WHERE IT KICKS IN RECEIPTS PAID BY TOP 1%

::Callforma H 10.3%

* Termesges and New Hampahine income tames
only apply to dividends and interest income.

Taxing the Top | How high-earners fare in selected states

Vermont

Sources: nstitute on Taxation and Ecanomic Policy; Federation of Tax Adrminsstrators; Tax Poboy Center, Urban institute and Broakings Institution

Source: Robert Frank, “The Price of Taxing the Rich,” The Wall Street Journal, March 26,
27011

At the state & local levels, “tax
the rich” policies are
increasingly problematic:
— the income of the rich is more
variable than lower brackets
(27% drop in state-level

personal income taxes after
GFC), and

— the rich move to other states
(e.g-, Florida and Texas) with
lower income taxes.

Calls for “broadening the
(income) tax base” will be met
with political resistance.

In order to cope, state & local
authorities considering a range
of service cuts &/or increasing
other forms of taxation (e.g.,
property and transfer taxes):

— both the service cuts and the

tax increases adversely affect
real estate values!

CHICAGOBOOTH




What About Property Taxes? «— Similar Story

25

Selected Rankings:

New Jersey
Ilinois
Connecticut
Texas

New York

Massachusetts

Maryland

Virginia

California*

Real-Estate Tax Rankings

50th
49th
47th
44th
42nd

33rd
31st

18th
16th

51 Wallet Hub

* While California ranks lowly on this list, it has its own challenges with regard to Prop 13 and other regulations.

CHICAGOBOOTH




Combing State & Local Taxes «— Similar Story 26

Combined State & Average Local Sales Tax Rates, Jan. 1 2017

Seems
unlikely that
states with
challenging
fiscal
conditions

vill NH
6.18% #36

,./
. MAM

i IN el
can tax their O 6.25%#35 }
#21 e .
way out of R
}.7 KY 7.00% #21
their “9 %‘f" NC il
46 6.35% #32 ;
Tl
problems. _ 5% : - SC N,
#11 #6 : 7 22% 6.85% #26 |
AL GA \ #18
079 9.01% \ 7.00% DE
#4 #23 MD Il
- LA 6.00% #38
a8 & 4 DCH
5.75% (#41)
Note: City, county and municipal rates vary. These rates are weighted by population to Combined Sales Tax Rate

compute an average local tax rate. Three states levy mandatory, statewide, local add-on

sales taxes at the state level: California (1%), Utah (1.25%), Virginia {1%), we include these . l l I I l l I l I l l
in their state sales tax. The sales taxes in Hawaii, New Mexico and South Dakota have 5 o
broad bases that include many services, Due to data limitations, table does not include
sales taxes in local resort areas in Montana. Salem County is not subject to the statewide

sales tax rate and collects a local rate of 3.4375%. NMew Jersey’s average local score is

represented as a negative, || :
Source: Sales Tax Clearinghouse, Tax Foundation calculations, State Revenue Department
Websites

Lower Higher




27

Which US states are worst for small business?

Overall Tax code Fegulations Licences

Owerall friendliness to small business

Not exactly the A+: best; F: worst
conditions that facilitate

future growth!

Zoomto W

ey 0 | |
B- c- D+ D

c+ C

At A A B+ B

F No data
Source: Thumbtack Bnnm [] o




Overall Regulatory Burden Tells a Similar Story 28

* As an each state’s regulatory climate (liability system, property rights,
health insurance, labor market, etc.):

Selected Rankings:
New York 50th
“ New Jersey 49th
“‘. California 48th
‘- ’," Maryland 47th
"' =
- Connecticut 41st
Massachusetts 40th
. IMlinois 38th

‘ Virginia 20th

Source: Ruger and Sorens, “Freedom in the Fifty States,” 5" Edition (the regulatory dimension), Cato Institute, 2018

. . . . KA
Bottom5 36-45 26-35 16-25 6-15 Top5 c“IcAﬂnnnnm q




More Regulatory Burden on the Horizon? 29

* Quickly growing rents in a number of “blue” cities/states has led to many
of these locals to consider new/further rent-control initiatives:

Apt Rent Growth Past 25 yrs & Fiscal Health

+45 TN
4.0% Strong rent growth =
3.7% +30

4.2%

f(strtong demand, restrictive

3.3%3.3%3.3% zoning /building code,

15 challenging topography, etc.)
+0 ~ Rather than 1 n
O & & F ¢ O Q}\b -&0& . athe .t .a oose
. & & & O & zoning/building code (and
\)‘?—? QO o7 Q < &
N 19 creating concerns about
negative externalities (e.g.,
30 more congestion)), the political
mRent Growth (94-19) answer is often rent control.
Fiscal Health Score vs. U.S. Avg -45 —
Source: “Big City Blues,” Green Street Advisors, May 9, 2019. Blackstone’s
moratorium on cap ex
* NYC: A Precursor of things to come? at Stuy Town

— Revised (2019) rent control law (applies to = 50% of the units or = 1 million units) T
provides, among other matters, no increase in rents due to capital improvements.

-

— Climate Mobilization Act (2019) penalizes office buildings with greenhouse gas

emissions > 8.5 kg CO,e/s.f. by 2024 and > 4.5 kg COZe/s £. by 2030. BHIBAGG Blm'm




A Particular Regulatory Burden: Rent Control 30

State & Local Rent-Control Positions Rent Control:
Legend: Boston No
. Has Statewide Rent Control . Has Statewide Rent Control Caps & City Specific Laws . Has Rent Control New York Yes
. Preempts Rent Control . Has no Rent Control or Preemptions Washington, D.C. Yes
. Dillion Rule State with no Rent Control nor Preemptions Preempts Mandatory Inclusionary Zonings & Rent Control Chicago No
Los Angeles Yes
San Francisco No*

Portland (OR) Yes
San Jose Yes

Seattle No

* Subject to statewide cap of CPI +
5% (with max of 10%)

Source: National Multifamily Housing Council, “Rent Control by State,” September 20, 2019. c“IcAﬂ“ B""m




Climate Change: Looking Beyond the U.S.

* However you handicap the likelihood of the U.S. adopting (some variation
of) the “new green deal,” India and China hold the key wzt global pollution:

Population-Weighted PM 2.5 Exposure

The most-populous
countries (> 50% of the
global population) also
have among the highest

pollution per capita!

PM 2.5 (micrograms per cubic meter)
M DataNot  <]0| 11-20 20 - 30 30-40 40-50 50+

Available

10 micrograms per cubic meter is the World Health
Organization's standard for what is considered safe.

NOTE: Doda for Tolal Suspended Porficulaies, wed previously for the LS doda, & not ovaloble worddwide. Insfead, the figure reports for small porficles, PM 25
SOURCE: World Development indicodors - PNLS air poliufion, 2015

CHICAGOBOOTH®




Climate Change: Looking within the U.S. — Varying Impacts | 32

Consider the differences in estimated economic impacts: south v. north,
coastal v. non-coastal, etc.:

Total Economic Damage (% County GDP)

Parts of Florida and Texas
are expected to be
particularly hard hit!

s
13 .10 -5 0 5 10 15 20 25 28

Source: Solomon Hsiang e# a/, “Estimating Economic Damage from Climate
Change in the United States, Science, pp. 1362-1369, June 30, 2017.

e deepn |




A Mispriced Risk: State & Local Finances? »

» What Does Theory Suggest?:
" The equilibrium condition
" The search for “alpha”
= Consider some examples

» A Closer Look at Theory:
= Equivalent Sharpe ratios
= Returns =f(CF,/P,, g, ...)

" Indifference Curve

» Risk Factors & (Mis)Pricing?:
= Pricing
" Fiscal Solvency
" Business Climate
" Climate Change

P Trends < Gateway v. Non-Gateway: Cap Rates & Appreciation:

" Growth 1n Asset Values

* Changes in Cap Rates EHIBAGU B""'I“ ”




Price Changes by Gateway v. Non-Gateway | *

* Since-trough appreciation returns are roughly identical:

Comparison of Price Appreciation for All Core Property Types
in Major v. Non-Major Markets for the Period 2001 through 2019 (1% Half)
$175

/

The annual appreciation rate, from the

trough value, is = 8.0% per annum

$125 /

$100

The annual appreciation rate, from
the trough value, is = 7.7% per annum

" \/
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Source: Real Capital Analytics [Composite Property Price Indices] and Instructor's calculations.
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Cap Rate Trends: Class-A Properties

* Cap-rate spreads, by geographic tiets, seem to be narrowing:

Cap Rate Spread Beween Geographic Tiers for Class-A Properties,
for the Period H2 2009 through H1 2019
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Sources: CBRE North American Cap Rate Survery | First Half of 2019 and Instructor's calculations.




Cap Rate Trends: Class-B Properties ¥

e Cap-rate spreads, by geographic tiets, also seem to be narrowing:

Cap Rate Spread Beween Geographic Tiers for Class-B Properties,

for the Period H2 2009 through H1 2019
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Sources: CBRE North American Cap Rate Survery | First Half of 2019 and Instructor's calculations.



Redux: Identifying the Indifference Curve 7

*Given “observables,” we can identify the key unobservable factors:

Pricing Illustration of High- v. Low-Barrier Markets:
Possible Price Arbitrage based on the Expected Spread in Growth Rates
and Estimated Volatility Ratio
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If your beliefs place you above this curve,
then acquire high-barrier properties
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If your beliefs place you below this curve,
then acquire low-barrier properties

The Required Spread in Growth Rateé: E(gy) - E(gy)
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