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Chapter 20:

Commercial Mortgage Backed Securities
(CMBS)
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20.1. What are CMBS?...

« CMBS are mortgage-backed securities based on commercial
mortgages.

 Provide claims to components of the CF of the underlying mortgages.

« Issued in relatively small, homogeneous units, so as to facilitate
trading by a large potential population of investors,

e Including those who do not wish (or are unable) to invest large sums of
money in any given security.

« Many CMBS are traded in relatively liquid public exchanges (part
of the bond market).

» Market for a given individual security IS likely to be rather thin, but the
similarity within classes of securitiesyS'great enough to allow relatively
efficient price discovery angmesulting high levels of liquidity in the market.

» Other CMBS are.privately placed initially, only traded privately (if
at all).
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20.1. What are CMBS?...

Commercial mortgage loans that are:

— QOriginated
— Pooled
— Rated by a rating agency

— Sold as a security
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CMBS Securitization Process
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CMBS - Servicers and Lingo ...

 Real Estate Mortgage Investment Conduit
(REMIC)

* Pooling and Servicing Agreement (PSA)
e Servicers: Master, Sub, and Special

e Trustee

 B-Piece Buyers

e Rating Agencies
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20.1.1 A Dbrief history: The birth of an industry...

» Resolution Trust Corporation (RTC), Financial Institutions Reform, Recovery
and Enforcement Act of 1989 (FIRREA):
* RTC (Federal Govt Corp) set up to liquidate the loan portfolios of thrifts and
banks that had failed in the commercial property crash of the late 1980s. RTC
had to sell large quantities of commercial mortgages, quickly.

 Traditional private instl sources of R.E. capital not available at that time (they
were “crashing and burning” due to 80s R.E. finance binge). But bond mkt on Wall
St was thriving, spent the 1970s and 80s cutting its teeth on derivatives based on
residential MBS, had developed procedures useful for securitizing large pools of
mortgages (e.g., “tranching”).

» Key players and investors in the public capitat‘markets perceived in the early
1990s that the commercial property marketihad “over-shot”, fallen too far relative
to fundamental value, and it was algo.obvious that the RTC was under great
political pressure to sell assets quiskly” = “Grave-dancers” and bargain-hunters
provided a market, helpedithe RFC to give birth to the CMBS market.
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Keywas devipt by beond-ratiag.agencies ek the-ability to rate the default-risk of v
CMBS tranches:

Traditional Bond Credit Rating Labels
Applied to CMBS

Recall heterogeneity of investor population...

« Bond mkt full of “passive investors” (lack time, resources, expertise to assess risk of individual
bonds). Won’t invest w/out a reliable measure of default risk.

» As with original devlpt of the 2ndary mkt for residential mortgages in the 1930s-50s, a CMBS
market could not develop until the investment industry figured out a way to apply traditional
bond mkt credit risk ratings to CMBS.

» With RMBS this problem had been solved by the use of mortgage insurance and pool insurance.

» With CMBS it was necessary for bond rating agencies and investmt banks on Wall St to learn
how to quantify the default risk of commercial mortgages.

* This was done via sequential payment and sequential defaultassignment in the tranching of the
securities issued from the CMBS pool.

* When a CMBS tranche obtains a bond rating; iavestors who know little or nothing about
commercial real estate feel comfortable workingunder the assumption that the default risk of
that tranche is very similar to the default risk of any other bond with the same rating.

 This vastly expands the pool ef potential investors and makes the public market for CMBS
viable.
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20.1:2*'Conduits, Seasoned ioans, and Risk-based capital requirements

Two types of loans in CMBS pool at time of IPO:
 “Conduit” loans,
 “Seasoned” loans.

Conduit loans:
New loans, issued with intent of being placed into a CMBS pool.

Seasoned loans:
Old loans, originally issued by a “portfolio lender™.

Default risk and prepayment characteristics of new & old loans may differ, hence
credit risk assessment must keep this difference in mind.

Conduit lenders include:
 Commercial banks,
* [nvestment banks,
» Mortgage banks,
o Life Insurance-Conpanies.
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Traditionally commercialimentgageswerealmest-entirely issued to be held in 9
portfolio, as there was no major secondary market.
Major portfolio lenders were (and are):

o Life Insurance Companies (LICs)

 Pension Funds (PFs)
Why do you suppose these were the major types of lenders?

Why would a portfolio lender such as a LIC want to sell its old loans into a CMBS pool?

» During the 1990s one reason was the establishment of new “risk-based capital
requirements” (RBC) for depository institutions and life insurance companies.

* RBC requirements make it necessary for banks and insurance companies to retain a
greater amount of equity backing for investment in types of assets that are viewed as
more risky.

* RBC requirements view commercial mortgages in theform of whole loans as being
more risky than good quality debt securities. Such {oags-eould be sold into the CMBS
market, and the proceeds of such a sale coulddie used to buy CMBS securities that
had much lower RBC requirements thanithe original whole loan. (Tranching was a
major means to accomplish this trick:)

* e.9., Suppose for every $1 of equity a.L. 1C could hold $20 worth of whole
commercial mortgages, or $30 worth of investment grade rated bonds (including such
CMBS tranches). = The'k.1C'can obtain greater leverage by selling mortgages into
CMBS.
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20.1.3 lhesmagnitude.of the CMBS dndustyy in
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20.2'C\MiB3&-Structure: Tranching & Subordination...

Basic Structure ... A senior/subordinate structure in which the cash flow from
the pool of underlying commercial mortgages is used to create distinct classes
of securities; the pool is cut up into tranches.

Tranching cash flow claim priority involves two primary dimensions:
» Loan Retirement. = Duration / Interest Rate Risk.

e Credit Losses. = Default Risk.

In CMBS it is usually the default risk dimension that is most important (most
commercial mortgages have “prepayment protegtign™).

The opposite is true in RMBS, where duration,is the prime concern, due to
the greater prepayment risk in resigential 1oans (RMBS pools have “default

protection’).

Also, often an “10” class.is “stripped” off of the other securities (e.g., from
the excess of pool leaih coupon interest over the A-Tranche coupon interest).
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An Aside = Prepayment-Protection-in:Commercial Mortgages o

Due to their history as a prime investment for institutions interested in “maturity
matching” (such as LICs), commercial mortgages have traditionally incorporated
much more “prepayment protection’ (aka “call protection”) than residential
mortgages.

Four major types of prepayment protection, listed in order from most to least
protective:

1. “Hard Lockout”: Forbids prepayment prior to loan maturity.

“Defeasance”: Borrower must purchase T-Bond strips to provide lender with
same cash flows as mortgage for remaining life of mortgage.* (T-Bond collateral
substitutes property collateral, resulting in lower default risk, hence increased
value for lender.)

3. “Yield Maintenance Provision”: Borrower pays a ©“make whole” penalty to
lender. Typical requirement would be penalty equal to PV of difference between
loan interest and current T-Bond interest (for bond of maturity equal to
remaining maturity on loan), with the P\ calculated based on T-Bond yield as
the discount rate.

4. “Fixed Percentage Penalty Points™: Borrower pays stated percentage over the
OLB on the loan.

Note: Many loansgmix two or more of the above. (e.g., lockout period followed by
points penavwxvthat declines with further age of loan. 13
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Common Prepayment Penalties

14
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Sequential Assignment of Credit Losses &Principal Repayments...

$100MM
Pool of Mortgages

$85MM
Investment Grade CMBS
Aaa/AAA
Aa/AA
A/A
Baa2/BBB

]
$11 MM
Non-Investment
Grade CMBS
Ba/BB
B/B
Y . T

$4 MM
Unrated CMBS
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20,20 Alsiriple riomerical example oftranehing...

17

Underlying Pool Characteristics...

Consider a pool consisting of 10 commercial mortgages:
 All 10 mortgages interest-only, annual payments in arrears.
 All 10 mortgages are non-recourse, with lockouts preventing prepayment.
5 loans mature in 1 year, 5 in 2 years.
* Each loan par value (OLB) = $10 million.
« Each loan coupon (contract) int. rate = 10%.
* Collateral value = $142,857,000.

Therefore, Underlying Pool:
 Total par value = $100 million,
» “Weighted average maturity” (WAM) = 1.5 yeats.
» “Weighted average coupon” (WAC) = 10%.
* LTV ratio = $100,000,000/$142,857,000%%70%.

17
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A Simple Numerical Example of Tranching...

Commercial Mortgage Loans Securities

($100m pool; 10, $10m interest-only loans)

Loan 10 Loan 1

Tranche A
Senior/Invesment
Grade CMBS
$75

Tranche
Junior/Nonalnvestmen
rade BS
$25

L

10 Residual Tranche
(no par value)

(3 tranches, total par value of $100m)

Default Risk

Last loss/
Lowest Risk

"First Loss" /
Highest Risk

Maturity/Duration

Payment
Priority

Longest
Life

Figure by MIT OCW, adapted from course textbook.
ommunitycollege.in www.bssnewgeneration.in www.bsslifeskillscollege.in
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20.2.L.Asimple:numericakexample.of tranching. .. 19

CMBS Structure of Securities in the Deal...

Three classes (tranches) are created based on the underlying pool, and sold into the
bond (CMBS) market:

Par Value Credit Value as CMBS*
(millions) Support (millions)
$75 1.33 25% 8% 8% $75.00
B $25 2.00 0% (1%1oss) 10% 12% $24.15
10 NA 1.25 NA NA 14% $1.70
Pool $100 1.50 NA 10% (WAC) NA $100.85

A Tranche is “senior”, “investment grade” securities: Fgureby MIT OCW, adapted from course textbook.
 Gets retired 1%t (all five 1-yr loans liguidatingpmtsiwould go to A).
» 25% credit support €= 25% of pool par‘value will be assigned credit losses
(par value lost in default) before A tranche‘reeeives any credit losses (any
reduction in par due to default). =» Effective LTV for A tranche = (1-0.25)70% =
52.5%. (Underlying properties woultdhave to lose 47.5% of their value before A
tranche gets hit, since it is mast.senior tranche.)
» Shorter duration: WAM =150/75)*1 + (25/75)*2 = 1.33 yrs.

19
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20
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Par Value Credit Coupon Value as CMBS*
(millions) Support P (millions)
$75 1.33 25% 8% 8% $75.00
B $25 2.00 0% (1%%loss) 10% 12% $24.15
10 NA 1.25 NA NA 14% $1.70
Pool $100 1.50 NA 10% (WAC) NA $100.85

Figure by MIT OCW, adapted from course textbook.

B Tranche is “subordinated” (“non-investment grade” & “unrated’) securities:
* Much riskier than whole loan of 70% LTV, because loss of 47.5% of property
value would wipe out B tranche, only cause 25% loss severity (1 - .525/.700) in
loan.

 Longer duration: (WAM = (25/25)*2 = 2.00 yrs.

“X Tranche” (10 security) has no par valué:

» Based on “extra interest” stripped frem A tranche (security coupon = 8%,
underlying pool WAC = 10%:; = /#notional” par val.=$75 million, coupon = 2%,
=> $1.5 million interest per yr). ‘

» Subordinated claim ongnterest-in pool (receives only residual interest after other
tranches coupons pai@,\thus exposed to default risk ).

20
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20.2.1.Ausimplenumericalhexample.oftranching... 21

Par value WAM Credit Value as CMBS*
(millions) (yrs.) Support (millions)
A $75 1.33 25% 8% 8% $75.00
B $25 200 0% (15 loss) 10% 12% $24.15
10 NA 1.25 NA NA 14% $1.70
Pool $100 1.50 NA 10% (WAC) NA $100.85

Value as CMBS > Par Value

Figure by MIT OCW, adapted from course textbook.

*The value of each tranche is determined by taking the present value of contractual cash floWs.abthe yield to maturity. For example, for tranche B,

2.5 25+ 25
Value = -I-( - )_24.15
112 112

Why do you suppose the B Tratiche sells at a discount to its par value?...

Why do you suppose the XTranche (10s) requires such a high yield?...

21
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Now.suppese athloans pay-as-contracted-except.ane of the 2-yr loans defaults 22
In yr.2 paying no interest that year and recovering only $5 million in
foreclosure sale proceeds. What will the ex post CMBS cash flows look like?...

Year 1 Year 2
Tranche (Par, Coupon . .
( P, Prin. + Int. = Total CF  Prin. + Int. = Total CF
A (75, 8 %) Scheduled: 50 + 6 =56 25+ 2 =27
Received: 50 + 6 =56 25+2=27
B (25, 10 %) Scheduled: 0+25=25 25+25=275
Received: 0+25=25 20+2.0=22.0
10 (NA) Scheduled: 0+15=15 0+05=05
Received: 0+15=15 0+0.0=0.0
Pool (100, 10 %) Scheduled: 50+10=60 50+5=55
Received: 50 + 10 =60 45+ 4 =49

o Par value WAM Credit & ey Value as CMBS* Realized
85 (millions) (yrs)  Support XK (millions) Y1d. (IRR)**
A $75 1.33 25% 8% 8% $75.00 8%
B $25 200 0% L loss) 10% 12% $24.15 0.75%
10 NA 1.25 NA NA 14% $1.70 -11.79% /
Pool $100 150 NA 10% (WAC) NA $100.85 NA /

|
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Recall that key to well-functioning liquid public market in CMBS is ability of
distant, passive investors, who have no local real estate expertise, to feel confident
about the magnitude of default risk in the securities they are buying.

=» Need credit-rating from an established bond rating agency.

Bond Credit Rating...

An objective and expert assessment of the approximate magnitude of default risk.

* In principle, any two bonds with the same credit rating (from the same
agency) should have similar default risk

Rating
— Meanin
Moody's S&P J
Aaa AAA Highest quality (investment grade)
Aa AA
A A High quality (investmentgrade)
Baa BBB
Ba BB Mediuni quality (speculative grade)
B B )
Caa & CCC & Po@r quality, some issues in default (speculative to "junk”
lower lower grades)
Unrated Unrated Too little information or too risky to rate (generally "junk”
grade)

23
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20.3.2'Credit rating° & CVIBS structures réaliworld example from Morgan-Stanféy

Proceeds Yield

(%)
Collateral Balance 1,000,000,000 Yield Frequency Semi-Annual
Bond Balance 1,000,000,000 Yield Day Count 30/360
Bond Proceeds 1,040,778,425 WA Yield on Bonds 5.19%
Expenses 9,000,000 WA Spread (bp) 115.34
Net Profit 31,778,425 Average Life (yrs) 9.02

Capital Structure

A B C D E F G H [ J K L M

Sub Ave. Principal

Level Coupon Price Yield Spread Bench- Life  Window Pricing Bond
Class Rating (%) Balance ($) (%) (%) (%) (bp) mark (yrs) (mos)  Scenario Proceeds ($)
Al AAA/Aaa 17.000 171,208,000 416 100.21 4.12 30.0 S 5.70 116 0 171,559,792
A2 AAA/Aaa 17.000 658,792,000 4.94 100.49 4.90 32.0 S 9.71 1 0 662,045,156
B AA/Aa2 14.000 30,000,000 5.01 10050 4.97 39.0 S 9.71 1 0 30,149,951
Cc AIA2 10.500 35,000,000 511 10051 5.07 49.0 S 9.71 1 0 35,178,014
D A-1A3 9.000 15,000,000 519 10052 5.15 57.0 S 9.71 1 0 15,077,365
E BBB/Baa2 6.500 25,000,000 5.47 10054 5.43 85.0 S 9.71 1 0 25,135,433
F® BBB-/Baa3 5.500 10,000,000 5.80 10043 578  120.0 S 9.71 1 0 10,042,815
G BB+/Bal 4.000 15,000,000 524 83.03 7.82 _ 3650 T 9.71 1 0 12,454,629
H BB/Ba2 3.500 5,000,000 524 80.14 8132 _,415.0 T 9.71 1 0 4,006,954
J BB-/Ba3 3.000 5,000,000 5.24 70.01 110.2% 640.0 T 9.71 1 0 3,500,531
K B+/B1 2.500 5,000,000 52447 60.6%, 12.42° 825.0 T 9.71 1 0 3,033,722
L B/B2 2.000 5,000,000 5.24 57.80 13.17 900.0 T 9.71 1 0 2,890,186
M B-/B3 1.750 2,500,000 524198341 14.42 1025.0 T 9.71 1 0 1,335,196
N NR/NR -- 17,500,000 5724 27.08 27.00 2282.8 T 9.71 1 0 4,738,836
X AAA/Aaa -- #1,000,000,000 W 596 6.50 250.0 T 8.88 114 100CPY 59,629,845

Notes
1. Class F accrues interest at a rate equal to the weighteéd average net mortgaqle rate

Based on the fellowing underlying pool and bond market yields...
24
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Underlying Pool:

Collateral Characteristics

No. of Principal Gross  Servicing
Collateral Type Loans Balance ($) Coupon Fee WAC  Seasoning Orig. Amort Orig. Term
Fixed Rate 100 1,000,000,000 5.90% 10 bps 5.80% 4 mos 360 mos 120 mos
Deal
Coll. Cut-off Date 01/01/2004
Dated Date 01/01/2004
First Payment Date 02/15/2004
Pricing Date 01/13/2004
Settlement Date 02/01/2004
Pay Frequency Monthly
Bond Market Yield Curve,& Swap spreads...
Treasury Curve SWap Spreads
12/29/2003 (%) 12/29/2003 Bps
2yr 1.85 2yr 29.50
5 yr 320 5 yr 40.75
10 yr 4.23 10 yr 39.00
30 yr 5.04 30 yr 31.25

WWw - ¥sscommunitycollege.in - www.bssnewgeneration.in www.bsslifeskillscollege.in
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20.3.2 Credit rating & CMBS structure: real-world example continued ...

 Obviously, this CMBS structure is considerably more complex
than our previous highly simplified example

« Market yields reflect default risk (credit rating), as well as
maturity in some cases (reflecting yield curve).

 Yields are quoted as spread to 10-yr T-Bonds for the higher
yield (non-investment grade) tranches. In the past it was
common to quote yields for all bond tranches/classes as
spreads to Treasuries. Today, yields for iigher-rated tranches
are commonly quoted as spreads to similar-maturity “Swapped
LIBOR”, a fixed-interest-rate refle€ting LIBOR risk (slight
default risk, illiquidity risk.ogomparable to CMBS AAA tranches).

26
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HenEEANRAT IS AN Intérest Rate' Swap?

The “pay fixed” payer
wishes to swap a fixed rate
cash flow to floating rate

The counterparty wishes to
receive fixed and pay float

The ""pay fixed” side agrees
to pay the swap rate for 10
years of 4.62%

10 year US treasury =
4.23%

10 year swap spread = 39
bps

10 year swap rate = 4.62%
(4.23% + 0.39%0)

The swap rate is set equal
to the PV of the forward
LIBOR curve

In return the pay fixed side
will receive the 3 mos
LIBOR

Cash flows are “netted”
each quarter

The notional amount of the
swap is NOT exchanged

Example of a 10 year Interest Rate Swap

Counter
party

Pay Fixed: Swap Rate = 4.62%

Example: Assume a $100 million 10%earinterest Rate Swap

Receive Floating: 3—mo. LIBOR =1.16%

Period 1: Pay fixed amount #$100 m *(4.62%/4) = $1.155m

Pay float side amjount =$100 m * (1.16%/4) = $0.29 m

Fixed Rate
Issuer

Net amofint duesfiom pay fixed = 1.155 — 0.29 = $0.865 m
Period 2: Assiume=3.moe5s LIBOR has increased to 2%
Payfixed amount = $100 m * (4.62%/4) = $1.155m

Ray float side amount = $100 m * (2.0%/4) = $0.50 m

Net amount due from pay fixed = 1.155 — 0.50 = $0.655 m

WWw - ¥sscommunitycollege.in - www.bssnewgeneration.in www.bsslifeskillscollege.in
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Tranche coupons <= Pool coupon

|.G. coupons target sales @ par
— 10 = Interest Only

security, no principal
amount

— WAC = weighted

Bon n Ex Interest
average coupon ° 5&0“” Cei e
— 10s created by - e N
stripping interest from o ClassA-1| AAwAaa  4.16% | | 1.64% |
a CMBS deal’s various o
tranches (yellow) < Class A—Z‘ AAAAa 4.94% \ \ 0.86% \
. Q
— Size coupons on P&l 2 ClassB | Aamaz S | \ 0.79% \
bonds to create as 2
g o
close as possible to g ClassC | AA2 5.11% | oew |
ar value bonds as =
par v @ ‘ A-IA3 5.19% ‘ ‘ 0.61% ‘
possible Class D
— Difference between Class E ‘ BBB/Baa2 5.47% ‘ ‘ 0.33%
bond coupon and
WAC of mortgage pool Class F 4*BBB-/Baay 5.80% |
is “excess interest”
. BB+/Bal 5.24% 0.56%
— Rated AAA by rating sz | 2 ’ | [ osow |
agencies because of
seniority in the deal’s =
(<))
cash f|0V-\I @ Class J ‘ BB-/Ba3 5.24% ‘ ‘ 0.56% ‘
— 1Os are risky bonds — -
exposed to defaults Class K-N | B#BlioNR 5.24% | osew |
and to prepayments “ /
[ class X —~
WAC =5.80%
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Multiple
AAA
tranches

Mezzanine
tranches
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20.3:9"Credit rating & CMBS structure...

High
yield
tranches

Amount Rating Rating Subord. Coupon Dollar Yield Avg.Life  Spread
Class ($Mil) (Moody's) (S&P) (%) (%) Price (%) (Years) (bp)
A-1 75.150 Aaa AAA 20.00 4914 100.249 4.801 2.99 S+10
A-1A 231.768 Aaa AAA 20.00 8.68
A-2 50.000 Aaa AAA 20.00 5.126  100.549 5.007 4,97 S+23
A-3-1FL 75.000 Aaa AAA 20.00 L+24  100.000 6.47 L+24
A-3-1 78.000 Aaa AAA 20.00 5.251 100.547 5.169 6.47 S+35
A-3-2 50.000 Aaa AAA 20.00 5.253 100.545 5.175 6.66 S+35
A-AB 75.000 Aaa AAA 20.00 5.178 100.549 5.102 6.91 S+27
A-4A 527.250 Aaa AAA 30.00 5.230 100.548 5.186 9.57 S+28
A-4B 75.322 Aaa AAA 20.00 5.284 100.546 5.243 9.81 S+33
A-J 129.549 Aaa AAA 11.63 5.446 100.547 5.305 9.89 S+39
B 30.938 Aa2 AA 9.63 5.495 100.548 5.357 9.96 S+44
C 11.601 Aa3 AA- 8.88 5,513 100.384 5.397 9.97 S+48
D 25.137 A2 A 7.25 5.513 99.855 5.467 9.97 S+55
E 13.535 A3 A- 6.38 5.513 99.181 5.557 9.97 S+64
F 19.335 Baal BBB+ 5.13 5.513 97.697 5.777 10.31 S+85
G 11.602 Baa2 BBB 4.38 5.513 96.624 5.943 10.87 S+100
H 17.402 Baa3 BBB- 3.25 5.513 920296 6.513 11.62 S+155
J 3.867 Bal BB+ 3.00 12.06
K 7.734 Ba2 BB 2.50 Ne coupon or y|d chown 12.57
L 5.801 Ba3 BB- 2.13 . 13.12
M 5.801 B1 B+ 575 N bends-are pt W&tely 14.12
N 3.867 B2 B 1.50 “Placed. 14.56
@] 5.801 B3 B< 1.13 14.85
P 17.403 NR NR 0.00 17.99
X-1(10) 1,546.863* Aaa AAA 0.043 0.481 7.653 8.46 T+325
X-2(10) 1,502.744* Aaa AAA 0.233 0.704 5.040 6.08 T+70
X-Y(l10) 139.729* Aaa AAA 9.10

* Notional Amount
Source: CommercialiMortgage ‘Alert, October 14, 2005.

WWw . ¥sscommunitycollege.iin - www.bssnewgener ation.

in www.bsslifeskillscollege.in

29

Recent CMBS Deal [Exh. 20-9]

Morgan Stanley Capital | Trust, 2005-1Q10

Invst.
grade
bonds:
BBB and
above

29



CREDIT SUPPORT LEVELS

www.onlineeducation.bhar atsevaksamaj .net www.bssskillmission.in e

The new Super-Senior AAA’s...

AAA AAA
87% of 80% of
Blended deal deal Blended spread
spread on > on most senior
most senior 87% of deal:
87% of deal: s Subordination SHas St23
S+24 -

20.00%

Subordinate AAA

7.0%

S+26
13.00%  13.00%
AA—NR AA—NR
13.0% of deal 13.5% of deal
q ‘
= Blended spread on the AAA’s in th or scenario is better than what you could sell in

the traditional AAA structure

= The increased credit support e super senior (20% vs. 13%) structure has alleviated credit
concerns surroundi ‘frdthiness” of the current lending environment as well the decline
in credit supp ve

30
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The'credit-rating a CMBS tranche receives 1s'a function of the nature &

risk of the underlylng mortgage pool, plus the tranche’s credit support ...

* e.g., a mortgage pool consisting of loans that have relatively low and homogeneous LTV
ratios will not need as much credit support for a given credit-rating. Therefore, a larger
proportion of the securities issued from such a pool can have higher credit-ratings, which
means lower yields, thereby enabling the overall CMBS issue to obtain a higher average price
and greater total proceeds.

» Holding the quality of the underlying mortgage pool constant, greater credit support will
result in a higher rating for a given tranche.

* For example, an underlying pool with good quality information and a 60% LTV ratio might
require only 15% credit support for a AAA rating, enabling 85% of the issue’s total par value
to go into senior tranches.

* In contrast, a more heterogeneous pool with an average LeI' WAratio of 75% and some
guestionable appraisals might require 45% credit suppott far a AA rating, allowing only 55%
of the pool to be sold at a high-priced senior level.

* |t is the job of the bond-rating agency to figure out how much credit support is required for
a given credit-rating for each tranche i a.CMBS issue. The CMBS issuer works with the
rating agency in an iterative security desigri process to develop the structure of the issue.

» For example, if the rating,.agency requires 35% credit support for a AAA rating and 30% for
a AA rating, it is then up to the CMBS issuer to decide whether to structure the senior tranche
as a AAA-rated trahchg containing 65% of the pool, or as a AA-rated tranche containing 70%
of the pool. | | - L | 31
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ond buyers'draw a sharp distinction between investment-
grade and high-yield

Loan-to-value ratio Spread
70 - 1200
65 Cumulative Loan-to-value ratio ~ 1000
60 - - 800
CMBS
50 - - 400
Investment-Grade
CMBS

45 - / - 200
40 0

AAA AA A A- BBBBBB*BB+ BB BB- B+ B B- CCC NR

Tranche Rating
Source: JPMorgan Fleming
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rating agencies
decide on the

amount of credit
Support requ I red . The loss coverage implied by this formula must be provided by credit enhancement.

Basic Formula: Foreclosure Frequency X Loss Severity = Loss Coverage

Example: Consider a pool of mortgages that the issuers want to qualify for a Aa2 / AA
(double-A) rating.
The rating agency decides on a sustainable cash flow, then applies the debt
service coverage ratio that results, say 1.25.
If a portfolio were subjected to a double-A level recession (for point of
reference, a double-A recession is comparable to the dislocations in the New
England real estate market in 1989-1992), it might experience:

Foreclosure Frequency of 50%
Loss Severity on the sale of foreclosed property of 50%
Then 0.5 X 0.5 = 0.25 = 25%

This portfolio thus requires 25% credit enhancemertt gualify the mortgages with a 1.25
DSCR forsan Aag/AA rating.

NOTE: | In RTC bonds, total credit enhancement often included several components,

e.g.,
Cash reserve fund + Overcollateralization + Subordination (after A-rated

classes)

33
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Example:
Table 4-A. $100 Million CMBS:
Hypothetical Tranche Structure
Rating Size of Class Subordination Loss Severity X = Loss Coverage
Loss Frequency
Aaa/AAA $70 MM 30% 60% X 50% = 060 X 050 = 030 = 30%
Aa2/AA $5 MM 25% 50% X 50% = 050 X 050 = 025 = 25%
A2/A $5 MM 20% 50% X 40% = 050 X 040 = 020 = 20%
Baa2/BBB $5 MM 15% 39% X385% = 039 X 038= 015 = 15%
Ba2/BB $6 MM 9% 30% X 30% = 030 X 030 = 009 = 9%
B2/B $5 MM 4% 200 X 20% = 020 X 0.20 = 0.04 = 4%
NR $4 MM First Loss NONE
Roughly speaking...

» Each SeverityXFreq combi aboveé is-associated with a probability of
occurrence (based on economy, "R E=nkt, pool quality [e.g., LTV], etc)

 Those probabilities gembined w coverage =» expected losses for ea tranche.

» Those expctd Idsses = yield degradation assoc w given credit rating.

34
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- 000000
Historical Commercial Mortgage Defaults

— Esaki, L'Heureux, Snyderman—ELS Study (1999, update in
2002)

— Tracked insurance company commercial mortgage defaults
from '72-'00
— Originated from '72—'95
— Tracked performance through '00

— Lifetime average default rate was 18%
— Highest default rate for any origination cohort was 32% in 1986

— Loss severity averaged 34% oridiguidated loans
— Approximately 50% defaulted loans liquidated

» Basic formula-rating agéncies use to figure out credit
support:

o Default freUenCy * Loss Severity = Expected Loss

3%
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- 0000000
Conduit Capital Structure

vs. ELS Study

How does the average
conduit capital structure
compare to the historical
commercial mortgage

delinquency experience?

Are subordination levels
too high? Too low?

Based on the ELS study
AAA and AA bonds are
sized to withstand a
repeat of the late 1980s
and not suffer any
principal losses

The single A and BBB
bonds will not suffer
losses under an average
stress scenario

* 18% default x 34% loss
severity = 6.12% loss
Single As and BBB'’s
suffer losses based on
experience of the worst

origination cohort
* 32% x 34% = 10.88%

ommunitycollege.in  www.bssnewgener ation.in

www.bssskillmission.in
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% Subordination

JAVAVAY
(83.00%)

17.00%
AA

(3.00%)
14.00%
A
(3.50%)
10.50%
BBB
(4.00%)

BB
(3.00%)

10.88%

Worst
Cohort
(1986)

3%,
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Credit-rating agencies employ:
o Statistical and analytical techniques,
« Qualitative investigation (inclu legal & mgt assessments, due diligence),
« Common sense.

The issuer’s track record is considered as well as the pool of loans & the
underlying property collateral.

Traditional underwriting measures such as LTV ratio and DCR are examined for
the pool as a whole.

Some of the larger mortgages in the pool are examined individually.
Pool aggregate measures (weighted average) are considered.

Pool heterogeneity is also considered:
» Dispersionin LTV & DCR,
 Diversification of collateral (by prepérty-type, geographic location).

Diversity & heterogeneity of the-mortgages within a pool can matter as much as
the average characteristics of th€ pool, esp. for lower-rated tranches:
« e.9., Diversification = Reduced default risk for senior trances; Increased
default risk far lower tranches (esp. first-loss). Why?...
37

wWwW . ¥sscommunitycollege.in  www.bssnewgener ation.in www.bsslifeskillscollege.in

37



20.33R

rllﬁeduewga tsaeha maj(g% t)vvvvvvbsassklllmls&onm

38

Variables that can be important in analyzing the credit quality of a mortgage pool

and the various tranches that can be carved out of it, in either quantitative or

gualitative analysis, include:

* Overall average LTV ratio & DCR

e Dispersion (heterogeneity) in LTV and DCR
» Quality of LTV and DCR information
 Property types in the pool

» Property ages and lease expirations

» Geographical location of properties

 Loan sizes & total number of loans

e Loan maturities

 Loan terms (e.g., amortization, fleating rates, prepayment,

recourse)

 Seasoning (age) of the-t0ans

« Amount of pool overcollatalization or credit enhancement
e Legal structure.&servicer relationships

* Number of borrowers & cross-collateralization

WWw - ¥sscommunitycollege.in - www.bssnewgeneration.in www.bsslifeskillscollege.in
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Rating agencies (and consultants working for them) employ:

« Econometric models of commercial mortgage default probability (e.g.,
logit, probit binary choice models, proportional hazard models).

* Empirical estimates of conditional loss severity.

» Monte Carlo simulation of interest rates, property market, and credit
losses, to “stress test” the pool and the various tranches that may be defined

based on it.

Because of the importance of the credit-rating function in determining the value
and hence financial feasibility of a CMBS issue, the.rating agencies play a quasi-
regulatory role in the CMBS market.

(This is much like the role played by ENMA, FHLMC and GNMA as the
dominant secondary market buyers‘aid Security issuers in the RMBS market.)

The result is greater standardizatiori of commercial mortgages, especially smaller
loans of the type that arenostiikely to be issued by conduits.

39

wWwW . ¥sscommunitycollege.in  www.bssnewgener ation.in www.bsslifeskillscollege.in



20.3.4'EMBS Vield Spreads and the Capital Market

Yield spreads reflect the capital market’s evaluation of default risk in CMBS
tranches. As noted previously, spreads are quoted in two ways,

“Yield spread” = CMBS yield — T-Bond yield

or,

“Yield spread” = CMBS yield — Swap yield

1. Treasury Spread
2. Swap Spread

(where “Swap Yield” is the swapped LIBOR yld, for fixed-rate LIBOR of

same maturity as CMBS WAM.)

The Treasury spread can be expressed in terms of the swap spread as follows:

(CMBS yld - T-Bond yld) = (CMBS yld — Swap yld).+{Swap yld — T-Bond yld)

*Yield spreads can change over time, especlaliyfor the higher-risk tranches.

* When mkt perceives a threat to credit-Quality (e.g., recession, overbuilding),
spreads widen, more so for Jowef-yated tranches (due to greater exposure to
default risk and expectedimagnitude of conditional credit losses).

» A famous and dramatic example of this occurred in 1998 . ..

40
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InvestmertGrade' GBS Yields: Spreadsibasispoints) over 10-yr Treasury Yield

Basis Points
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Source: JP Morgan
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The 1998 crisis may have been a “textbook example” of how the public
capital markets can help to effectively regulate the flow of capital to the
real estate sector: the “negative feedback loop’ in the real estate system
described in Chapter 2...

e The jump in yields for lower-rated CMBS depicted in Exhibit 20-10
effectively eliminated the market for new issues of CMBS by the fall of 1998:

sCommercial property investors and developers who had been planning to borrow
money using the CMBS market as an indirect source of funds (e.g., through conduit
mortgages), would have to face interest rates so high, and/or LTV ratio limits so
low, that the financial feasibility of their investments and developments would be
called into question.

*(REIT share prices also tumbled in 1998, temporarily also eliminating new REIT
equity issues as a source of capital for real estate,)

=>» As a result, the flow of capital reaching\tiie real estate sector was cut back.

This reduction in capital flow putrserrie breaks on new construction, directly
or indirectly resulting in lessgi@w space supply coming into the system than
otherwise would have beeh the case at that time.

42
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A technical result of the 1998 experience is that investment grade CMBS spreads
are now typically quoted relative to LIBOR Swaps, rather than Treasury Bonds.

43

\ 10-Year AAA Spreads
250 —
—— AAA CMBS to Swaps
200 — AAA CMBS to UST
—— 10-Year Swap Spreads
150 —
bp |
100 —
77
50 45
28
0 | | | | —>
Jan=9v Oct-98 Jun-00 Mar-02 Dec-03 Sep-05
Figure by MIT OCW, adapted from course textbook. 43
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CMBS Spreads to Treasury
and Swap Benchmarks
(example numbers as of
late 2005)

10-Year AAA CMBS Yield —
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CMBS
& Spread
to Swaps
=35 bp

\

10-Year Swap Yield

10-Year Treasury Yield —>

W

Swap

gSpread
to TSY
=40 bp

5.25% N\

4.90%

4.5% j

CMBS Yield Spread
to Treasuries (TSY)
=75bp

Swap spreads reflect credit risk in fixed income-markets in general, that is not
real estate specific. The CMBS spread to the'fixed*'swap rate then adds the
incremental risks specific to CMBS; i€ EMBS spread above Tsy reflects both.

LIBOR Swaps contain a little bitoT default risk (more than T-Bonds, Less than

Figure by MIT OCW, adapted from coursetextbook.

CMBS AAA), but “liquidity\risk’’.similar to CMBS AAA tranche.

=> Swap spreads tend'toe highly correlated with CMBS spreads, and as a
result CMBS playexs use swaps to hedge when accumulating loans to securitize. "
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AAA Spreads to Swap
b
P A
120
<—— LTCM Shock & Aftermath
100
Post 9/11
80 | Preshocking .
Trading Tradlng Range
60 | Range since 10/11/03
47 l
40 ~ 37

27
20 Post Shock

Trading Range 22

0 T T T T >
Jan-97 Sep-98 Jun-00 Mar-02 Dec-03 Sep-05

Figure by MIT OCW, adapted from courseitexttook.

The difference is not so much a perception of greater defaultirisk per se, but greater “liquidity risk™
(difficulty selling securities at full value during “events®; times of shock or crisis in the financial
markets), even though the underlying credit quatity of the pool may be relatively unaffected.

(Of course, default risk must underlie this‘typeofliquidity risk at a deeper level, because U.S. T-
Bonds do not suffer from liquidity riskspheSdmably because they are free of any default risk, so
investors feel confident pricingithem even during financial crises. This is also facilitated by the depth
and breadth of the T-Bond maxket, the sheer quantity of homogeneous securities issued. For both
these reasons, T-Bonds,are\the recipient of a “flight to quality”.)

45
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The 1998 experience was a major event in the process of the CMBS market
maturing and “cutting its teeth’, the first major crisis faced by the market.
Yield spreads seem to have made a permanent (?) adjustment since then...

300

250

200 |

bp 150
100
50

0

Dec-93

Investment Grade Spreads to Swaps

— AAA AA — A ---- BBB

May-96  Sep-98 Jan-01 May-03 Sep-05

L\ - -

Non-Investment Grade Spreads to Treasuries
A
1200

1000 —
800 —

) 700
bp 600,

400 —

—— BB 10-Year 290

200 — B 10-Year

0 l l l l l
Jan-98 Jul-99 Feb-01  Aug-02 Mar-04  Sep-05

\/

Figure by MIT OCW, adapted from course textbook.
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Spreads have recently come down to below pre-crisis (of 98) levels...

AAA 70
AA 77
A 85
BBB 127
BB 325
B 770

136
161
186
275
575
825

CMBS Mkt YId Spreads over 10-yr T-Bonds
Dec.2004 Dec.1998

Apr-98
77

88

105
140
250
450
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redit support levels...too high,
too low, just right?

Weighted-average fixed-rate conduit CMBS subordination (%)

1996 1997 1998 1999 2000 2001 2002 2003 2004
AAA 31.5 30.3 28.8 27.0 22.2 21.0 20.7 16.5 13.7
AA 25.3 24.1 23.7 22.3 17.8 17.4 16.1 13.7 11.1

A 19.7 18.5 18.7 17.3 13.7 12.9 12.3 10.0 8.1
BBB 14.8 13.3 12.6 12.3 9.6 8.1 6.7 4.9
BBB- 12.6 11.5 10.9 10.5 8.3 7.6 7.2 5.2
BB 7.9 6.0 5.8 6.1 4.5 6 4.4 3.5 2.7

B 3.3 3.0 3.2 2.9 2.1 2.2 1.9 1.6

@ Source: JPMorgan Research

- *

- Subordination levels have fallen ste e late 1990s and took another sharp drop in 2004.
. How low can they go?

(@]

- However, we have prob |t teau for a short while given the “frothiness” of the current

@ lending environmen

|_

o

o 48
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20.3/5 SMBS&versusscorparate bondsspreadsi

Throughout much of their early history, CMBS yields generally exceeded those on
similar maturity corporate bonds of equal credit rating.

CMBS vs Corporate B""S'Zf,’;"”ts
Bond Market Yield _
" —CMBS Corporate = = = Difference
Spreads in g
Comparable
Maturity A-rated 200 -
Securities:

150 -

100 +

50 4 «~

-50

Jan-96
Jul-96
Jan;97
Jul-97 1
Jan-98
Jul-98
Jan-99
Jul-99 A
Jan-00
Jul-00 -
Jan-01
Jul-01
Jan-02
Jul-02 A
Jan-03 1
Jul-03
Jan-04
Jul-04 A
Jan-05 A
Jul-05
Jan-06 -
Jul-06

Source: JP Morgan and Lehman

Why would this be?...

49
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20.2.5 EMBS: versus-corporate bondsspreadsin >0

CMBS are “different animals™ compared to corporate bonds:

1. Prepayment Risk: Most U.S. commercial mortgs have “prepayment protection”, but some do not
(or it is imperfect, or goes away). = Some CMBS pools contain mortgages that are more like
callable corporate bonds, resulting in a yield premium to reflect the prepayment risk faced by the
investor. Such a yield premium would affect spreads for all tranches, but especially for senior
tranches, given the typical principal payback priority structure.

2. Agency and Extension Risk: In the event of default in CMBS pools, a conflict of interest tends
to exist between investors in senior versus junior tranches. The former want immediate
foreclosure, while the latter tend to prefer a workout and extension of loan term. The authority to
decide whether to foreclose or exercise forebearance is vested in the ““special servicer”, who is
usually effectively controlled by the junior tranche holders (after all, they stand to lose or gain
the most from how the default is handled). =» Foreclosure/workout decision cannot be expected
to be handled optimally from the senior tranche holders’ perspective. =»Higher yield in the
senior tranches. No such conflict of interest exists in typical gorporate bonds because there is
only one class of investor.

3. Credit Information Quality and Going-concern Risk &'Liquidity Implications: Bonds backed
by large publicly-traded corporations have available'more on-going information relevant to the
credit risk of the borrower. Also, the public*Corporation is a single going-concern that typically
knows it will need to return to the bond market again, probably regularly in the near and long-
term future. It therefore must caréfully consider its reputation in the bond market, and this makes
it less likely to default on its hondsy,Rating agencies and investors were initially more “in the
dark’ about the credit riSk af‘the typical CMBS issue than they are with the typical corporate
bond. This concern Was\(stifl is?) especially relevant for the lower-rated tranches.

50
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Such differences as these between CMBS and corporate bonds presumably
explain the difference in yields for otherwise similar maturity bonds with
the same credit-rating.

The higher CMBS spreads cannot be presumed to give CMBS investors
“something for nothing™, that is, a better risk-adjusted expected return
than corporate bonds.

Also, CMBS were still a new type of security in the 1990s. The capital
markets were still learning about the nature of their risk and return. The
CMBS industry seems to be evolving toward the mitigation of some of the
differences noted here, esp. for more senior tranchés»There is mounting
evidence that the spread between CMBS and equivalent corporate bonds
has been recently narrowing...

History $eemns to be proving the 3™ bullet point true.

51

WWw - ¥sscommunitycollege.in - www.bssnewgeneration.in www.bsslifeskillscollege.in



www.onlineeducation.bhar atsey

—Historically BBB
CMBS has traded
wide (cheap) to
BBB corporates

—In 2003-04 BBB
CMBS traded on
top of BBB
corporates

52

Since 2002 there has been

very little spread between

CMBS and Corporate |.G.
yields.

Www.b$communitycolIegeﬁI urve\:/vk\)/};v.

aksamaj .net

www.bsssKilTmission.in

10-Year BBB CMBS Spread versus BBB Corporate Industrial Spreads to Treasuries
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Source: Morgan Stanley.
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20.4 CMBS Borrower Considerations

» Borrowers must understand that REMIC
regulations limit the ability of servicers to
change mortgage loan documents once a loan is
securitized ...

— CMBS is a relatively inflexible; post-loan
closing, it is difficult to modify the collateral
(i.e. property), unless planned for and included
in the loan documents at the time of closing.

— CMBS loans are generally not well suited for
properties with significant expansion
possibilitieS and/or redevelopment potential.

» CIVIBS provides relatively standardized,
cookig-cutter loans.

— Not for borrowers looking for a customized
loan or relationship-based lending

53
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« CMBS have unigue investment characteristics (relatively little prepayment risk,
relatively high yields) that appeal to important classes of investors, thereby increasing
the capital available to real estate, and improving the efficiency of the functioning of
the capital market for investors.

 Variety in the risk and return attributes of the securities carved out of a mortgage
pool allow different tranches to appeal to different types of investors.

 The CMBS market is another example of how investor heterogeneity drives the
investment industry.

* Typically, the investment-grade tranches that make up the bulk of a typical CMBS
issue find ready buyers in the form of conservative institutions such as pension funds,
life insurance companies, and bond mutual funds.

» The market for the more risky speculative ang*jurik tranches is much thinner.

» Major buyers and holders of the lowertrariches are aggressive investors willing to
take on risk for high expected returgs; arid who typically have specialized knowledge
and expertise regarding commexCial property risk.

» Such investors have inclutied the investment banks and conduits issuing the CMBS,
the *“special servicersivthovare charged with taking over defaulted loans in the pool to
attempt “workouts ™ with the borrowers, and specialized mortgage REITS .
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Chapter 21
Modern Portfolio Theory
&

Chapter 22

Equilibrium Asset Pricing
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21.2 Basic Mean-Variance Portfolio Theory

"MODERN PORTFOLIO THEORY™

(aka "Mean-Variance Portfolio Theory", or “Markowitz Portfolio
Theory” — Either way: “MPT” for short)

» DEVELOPED IN 1950s (by MARKOWITZ, SHARPE, LINTNER)

(Won Nobel Prize in Economics in 1990.)

» WIDELY USED AMONG PROFESSIONALANVESTORS

» FUNDAMENTAL DISCIPEINE)SF PORTFOLIO-LEVEL
INVESTMENT STRATEGIC,DECISION MAKING.
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|. REVIEW OF STATISTICS ABOUT PERIODIC TOTAL RETURNS: See Chapter Appendix

www.O(NBEes thaselare A e sErias” StatisticsV MEasiiret Jctoss time, not across assets within a

single point in time.)

"1st Moment" Across Time (measures “central tendency”):

“MEAN”, used to measure:
& Expected Performance ("ex ante", usually arithmetic mean: used in portf ana.)
& Achieved Performance ("ex post", usually geometric mean)

"2nd Moments" Across Time (measure characteristics of the deviation around the central
tendancy). They include...
1) "STANDARD DEVIATION" (aka "volatility"), which measures:

& Square root of variance of returns across time.

& "Total Risk" (of exposure to asset if investor not diversified)

2) "COVARIANCE", which measures "Co-Movement", aka:

& "Systematic Risk" (component of total risk which cannot be "diversified away")
& Covariance with investor’s portfolio measures asset contribution to portfolio total
risk.

3) "CROSS-CORRELATION" (just “correlation” for short). Based an contemporaneous
covariance between two assets or asset classes. Measures how two assets "move together":
& important for Portfolio Analysis.

4) "AUTOCORRELATION" (or “serial corretatign’; Corfelation with itself across time), which
reflects the nature of the "InformationaiEffiei€ncy” in the Asset Market; e.qg.:

& Zero = "Efficient*™Market (prices quickly reflect full information; returns
lack predictability) =» Like securities markets
(approximately).

& Positive =» "Sluggish” (inertia, inefficient) Market (prices only gradually
incorporate new info.) =» Like private real estate
markets.

x Negative => "Noisy" Mkt (excessive s.r. volatility, price "overreactions")
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30
Actual Asset Value

1st & 2nd Moment of Return

25 L.R. Trend Asset Value

1st Moment Only of Return

N
=3
|

Asset Value
—
(]
|

10—

0 T T T T T T T T T T T
1977 2002 2027 2052 2077 2102 2497 2152 2177 2202 2227

Year

Floure.by MIT OCW.

First Moment is "Trend“."\Second Moment is "Deviation" around trend.

Food for Thought Qugstiong
IF THE TWO LINES . ABOVE WERE TWO DIFFERENT ASSETS, WHICH

WOULD YOU,RREEER TOJINVESTIN, QOTHER THINGS BEINGEQUAL?. .. |



Historiealostatistivs) shninalperiodic total resupmgsonn >

Stocks, Bonds, Real Estate, 1970-2003...

S&P500 | LTG Bonds | Private Real
Estate
Mean (arith) 12.7% 9.7% 9.9% | «—— 15t Moments
Std.Deviation 17.5% 11.8% 9.0% | )
Correlations:
S&P500 100% 27.2% 166% | — 2" Moments
LTG Bonds 100% -21.0%
Priv. Real Estate 100% | _/

PORTFOLIO THEORY IS A WAY TO €ONSIDER BOTH THE 1ST &
2ND MOMENTS (& INTEGRATE<SRHE TWO) IN INVESTMENT
ANALYSIS.
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21.2. v investor:Rreferences & DominantPertfolios o0

SUPPOSE WE DRAW A 2-DIMENSIONAL SPACE WITH RISK 2ND-MOMENT)
ON HORIZONTAL AXIS AND EXPECTED RETURN (1ST MOMENT) ON
VERTICAL AXIS.

A RISK-AVERSE INVESTOR MIGHT HAVE A UTILITY (PREFERENCE)
SURFACE INDICATED BY CONTOUR LINES LIKE THESE (investor is indifferent

along a given contour line):
P
RETURN
Q /

RISK

THE CONTOUR LINES ARE STEEPLY RISING AS THE RISK-AVERSE
INVESTOR WANTS MUCHN\MORE RETURN TO COMPENSATE FOR A LITTLE
MORE RISK.
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A MORE AGGRESSIVE INVESTOR MIGHT HAVE A UTILITY
(PREFERENCE) SURFACE INDICATED BY CONTOUR LINES LIKE THESE.

RETURN

\

RISK

THE SHALLOW CONTOUR LINES INDICATE‘THE INVESTOR DOES NOT
NEED MUCH ADDITIONAL RETURN FO COMPENSATE FOR MORE RISK.

BUT BOTH INVESTORSWQULD AGREE THEY PREFER POINTS TO

THE "NORTH" ANDWEST" IN THE RISK/RETURN SPACE. THEY
BOTH PREFERPOINT"P" TO POINT "Q".
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FOR ANY TWQ:POREEQLIOS UP" ANPRLQNSUGCH THAT: S
EXPECTED RETURN "P" > EXPECTED RETURN "Q"

AND (SIMULTANEOUSLY): RISK "P" <RISK "Q"

IT IS SAID THAT: “Q” IS DOMINATED BY “P”.

THIS IS INDEPENDENT OF RISK PREFERENCES.

= BOTH CONSERVATIVE AND AGGRESSIVE INVESTORS WOULD
AGREE ABOUT THIS.

IN ESSENCE, PORTFOLIO THEORY IS ABOUT HOW TO AVOID INVESTING
IN DOMINATED PORTFOLIOS.

DOMINATES
Q"

P

RETURN
DOMINATES
"qr

(-
W

DOMINATED
BY

Q-

RISK

PORTFOLIO THEORY TRIES TO MOVE INVESTORS
FROM POINTS LIKE "Q" TO POINTS LIKE "P".
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[Il. PORTFOLIO THEORY AND DIVERSIFICATION...

"PORTFOLIOS" ARE "COMBINATIONS OF ASSETS".

PORTFOLIO THEORY FOR (or from) YOUR GRANDMOTHER:
“DON'T PUT ALL YOUR EGGS IN ONE BASKET!
WHAT MORE THAN THIS CAN WE SAY? . ..

(e.g., How many “eggs” should we put in which “baskets”.)

In other words,
GIVEN YOUR OVERALL INVESTABLE WEALTH¢#PORTEOLIO THEORY TELLS YOU HOW

MUCH YOU SHOULD INVEST IN DIFFERENT TYRES-OF ASSETS. FOR EXAMPLE:
WHAT % SHOULD Y@U PUT IN REAL ESTATE?
WHAT % SHOULD YOU PUT IN STOCKS?

TO BEGIN TO RIGOROUSLY ANSWER THIS QUESTION, CONSIDER...

WWw - ¥sscommunitycollege.in - www.bssnewgeneration.in www.bsslifeskillscollege.in
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AT THE'HEART OFPORTFOLIO THEGRY ARE TWO BASIC
MATHEMATICAL FACTS:

1) PORTFOLIO RETURN IS A LINEAR FUNCTION OF THE ASSET
WEIGHTS: N
Fp— Z WhTIn
n=1

IN PARTICULAR, THE PORTFOLIO EXPECTED RETURN IS A
WEIGHTED AVERAGE OF THE EXPECTED RETURNS TO THE
INDIVIDUAL ASSETS. E.G., WITH TWO ASSETS ("i" & "j"):

r, = or; + (l-o)r;

WHERE o, IS THE SHARE OF PORTFOLIQ FOTAL VALUE INVESTED
IN ASSET i.

e.g., If Asset A has E[r,]=5% ard Asset B has E[rg]=10%, then a
50/50 Portfolio (50%.A +'60% B) will have E[r,]=7.5%.

10
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2) PORTFOLIO VOLATILITY IS A NON-LINEAR FUNCTION OF THE
ASSET WEIGHTS: N N
VAR, => > w,w,;COV,

=1 J=1
SUCH THAT THE PORTFOLIO VOLATILITY IS LESS THAN A
WEIGHTED AVERAGE OF THE VOLATILITIES OF THE
INDIVIDUAL ASSETS. E.G., WITH TWO ASSETS:

sp = V[ ©%(s)2 + (L-@)(s)? + 20(1-@)s;S,C; ]
WHERE S; IS THE RISK (MEASURED BY STD.DEV.) OF ASSET i.

e.g., If Asset A has StdDev[r,]=5%@nd Asset B has
StdDev[rg]=10%, then a 50/50Partfotio (50% A + 50% B) will
have StdDev|r] < 7.5% (coheelvably even < 5%).

=» This is the beauty Qf Riversification. It is at the core of Portfolio Theory. It
IS perhaps the onlyglac®in economics where you get a “free lunch’: In this
case, less riskqwithelit' necessarily reducing your expected return!
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wwiphigeiversification effect is greatei thedess correlated are the assets...

Stocks & bonds (+30% correlation): Each dot is one year's returns.

Stock & Bond Ann. Returns, 1970-2003:
+30% Correlation

50%
40% -+ L 2
30% -+

20% +

%
10% —+ V'S
‘//’ ’

0 ‘ B 3 ®

} ’ } ‘ U770 . T 0
-30% -20% -10%) 0% ®10% 20% 30% 40% 50%

*

Bond Returns
2 2

°
0% +

Stock Returns
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wwiphigeiversification effect is greatei thedess correlated are the assets...

Stocks & real estate (+17% correlation): Each dot is one year's returns.

Real Est. & Stock Ann. Returns, 1970-2003:
+17% Correlation

25% * 2
%% T ” * 'S
2
15% + ¢ 2 o0
* 4 4
2 M *
3] * .
o *
e ¢ 5% o . ¢
: L 4
x
’ | o, ’ ! ‘\
-30%  -20% -10% 0% 10% 20¢p 30% 40% 50%
’ _5% =,
£10% + P

Stock Returns
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wwiphigeiversification effect is greatei thedess correlated are the assets...

Bonds & real estate (-21% correlation): Each dot is one year's returns.

Real Est. & Bond Ann. Returns, 1970-2003:
-21% Correlation

2}

=

=

()

@

D

3 .

il o

é OOU ’ ’ } T

-20% -10% 0% 10% 20% 30% 4@0 50%

5% L @ .
10% 5 ¢

Bond Returns
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For eéxamipleracporolicofS0% Bonds & 5§% stocks would not have provided much
volatility reduction during 1981-98, though over the longer 1970-2003 period it would

have reduced the half&half portfolio to just bond volatility:

Annual Periodic Total Returns, Long-Term Bonds and Stocks, 1970-2003

50%

40% -

30% -

20% -

10% -

0% +

-10% -

-20% -

-30%

1970
1972
1974
1976
1978
1980
1982
o84
1986’ |
1988
1990
1992
1994
1996
1998
2000
2002

‘ 4 Slpcks”™ —a— Bonds === Bonds/Stocks ‘

Returats; Bonds Stocks Half&Half
Mean 9.7% 12.7% 11.2%
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Here'theporefolic el 30% bonds' & 50%¢ peal' éstate would have provided a more 0

consistent diversification during 1970-2003, with less volatility than either asset class
alone even though a very similar return:
Annual Periodic Total Returns, Long-Term Bonds and Real Estate, 1970-2003

50%

40% -

30% -
20% a (al [al
(s A [ (@ N
\
10% - y g :;7
/ , : u

0% -

-10% -

-20% -

-30%

1970
1972
1974
1976
1978
1980
1982
1084
1oad |
1988
1990
1992
1994
1996
1998
2000
2002

—x— Real'Bstate”™—a— Bonds ==—Bonds/Real Estate ‘

Returats; Bonds R.Estate Half&Half
Mean 9.7% 9.9% 9.8%

16
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This “Diversification“Effect™ is' gredteisthe fower is the correlation among the
assets in the portfolio.

NUMERICAL EXAMPLE . ..

SUPPOSE REAL ESTATE HAS:
EXPECTED RETURN  =8%
RISK (STD.DEV) = 10%

SUPPOSE STOCKS HAVE:
EXPECTED RETURN  =12%
RISK (STD.DEV) = 15%

THEN A PORTFOLIO WITH ® SHARE IN REAL ESTATE & (1-0) SHARE IN STOCKS WILL
RESULT IN THESE RISK/RETURN COMBINATIONS, DEPENDING ON THE CORRELATION
BETWEEN THE REAL ESTATE AND STOCK RETURNS:

C =100% C=25% C=0% C = -50%

0 lp Sp re sP e Sp e Sp
0% 12.0% 15.0%| 12.0% 15.0%| 12.0% 15.0%| 12.0% 15.0%
25% 11.0% 13.8%| 11.0% 12.1%| 11.0% 11.5%| 11.0% 10.2%
50% 10.0% 12.5%| 10.0% 10.0%| 10.0% 9:0%| 10.0% 6.6%
75% 9.0% 11.3% 9.0% 9.2% 9.0% 8.4% 9.0% 6.5%
100% 8.0% 10.0% 8.0% 10.0% 8.0% 4 10.0% 8.0% 10.0%
where: C = Correlation Coefficient between Stocks & Real Estate.

(This table was simply computed using the.formuias noted previously.)
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This “Diversification“Effect™ is' gredteisthe fower is the correlation among the
assets in the portfolio.

Correlation = 100%
12%
04
g 11% 1/4 RE
S
©
a4
T 10%
2 1/2 RE
L
6 9% i
& 3/4 RE
8% * ‘ ‘ ‘ ‘
9% 10% 11% 12% 13% 14% 15%
Portf Risk (STD)
Correlation = 25%
12%
o 11% -
5 1/4 RE
D
a4
o° 10% A
g 7 1P RE
x
Ll
S ow | 34 RE
o
3% » ‘ ‘ ‘ ‘
9% 10% 11% 12% 13% 14% 15%
Portf Risk (STD)
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IN ESSENCE,
PORTFOLIO THEORY ASSUMES:

YOUR OBJECTIVE FOR YOUR OVERALL WEALTH
PORTFOLIO IS:

= MAXIMIZE EXPECTED FUTURE RETURN
= MINIMIZE RISK IN THE FUTURE RETURN

GIVEN THIS BASIC ASSUMPTION, AND THE EFFECT OF
DIVERSIFICATION, WE ARRIVE AT THE FIRST MAJOR
RESULT OF PORTFOLIO THEQRY),."

19
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To the investor, the risk that matters in an
Investment is that investment's contribution to the
risk in the investor's overall portfolio, not the risk in
the investment by itself. This means that covariance
(correlation and variance) may be as important as
(or more important than) variance (or volatility) in
the investment alone.

(e.qg., If the investor's portfolio is primarily in stocks &
bonds, and real estate has a low correlation with stocks
& bonds, then the volatility in real estate may not matter
much to the investor, because it will RQi‘\contribute much
to the volatility in the investor's I‘tNI . Indeed, it may
allow a reduction in the portfoli %&Sk)

THIS
"HOW MANY EGG "

74

IS A MAJOR SIGN

THE WAY TO FIGURING OUT
OULD PUT IN WHICH "BASKETS".

%ommunitycollege.in www.bssnewgeneration.in www.bsslifeskillscollege.in
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21. 24 STEPT PINDINGTHE EFFICIENT'FRONTIER

SUPPOSE WE HAVE THE FOLLOWING RISK & RETURN
EXPECTATIONS...

Stocks Bonds RE
Mean 10.00% 6.00% 7.00%
STD 15.00% 8.00%  10.00%
Corr
Stocks 100.00%  30.00%  25.00%
Bonds 100.00%  15.00%
RE 100.00%

INVESTING IN ANY ONE OF THE.JHREE ASSET CLASSES WITHOUT
DIVERSIFICATION ALLOWS FHEANVESTOR TO ACHIEVE ONLY ONE
OF THREE POSSIBLE RISKIRETURN POINTS...

21
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INVESTINGIN-ANY-ONEOF THE THREE/ASSET CLASSES WITHOUT *

DIVERSIFICATION ALLOWS THE INVESTOR TO ACHIEVE ONLY ONE OF
THE THREE POSSIBLE RISK/RETURN POINTS DEPICTED IN THE GRAPH
BELOW...

3 Assets: Stocks, Bonds, RE, No Diversification
12%
Stocks
10% - B
= 8%
m
Real Est
6% - A
Bonds
4% T T ¥ T
6% 8% 10% 12% 14% 16%
Risk (Std.Dev)
—m—Stocks ' —a— Bonds —>— Real Ests

IN A RISK/RETURN GHARYT LIKE THIS, ONE WANTS TO BE ABLE TO GET AS
MANY RISK/RETURNICOMBINATIONS AS POSSIBLE, AS FAR TO THE
“NORTH" ANDAWEST"” AS POSSIBLE. 22
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ALLOWINGPAIRVWISE COMBINATIONS(ASWITH OUR PREVIOUS STOCKS''
& REAL ESTATE EXAMPLE), INCREASES THE RISK/RETURN

POSSIBILITIES TO THESE...
3 Assets: Stocks, Bonds, RE, with pairwise combinations
12%
Stocks
10% -
% 8% -
Real Est
6% -
Bonds
4% T T T
6% 8% 10% 12% 14% 16%
Risk (Std.Dev)
—a—RE&Stocks —a— Stks&Bonds —x— RE&Bonds
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FINARLY MEWE R CWENLIMITED BIVERSIFICATION AMONG ALL THREE "
ASSET CLASSES, WE ENABLE AN INFINITE NUMBER OF COMBINATIONS,
THE “BEST” (I.E., MOST “NORTH” AND “WEST”) OF WHICH ARE SHOWN

BY THE OUTSI[\)E (ENVELOPING) CURVE.
\ 3 Assets with Diversification: The Efficient Frontier
12%

10% -

8% -

E(r)

6% -

4% ‘
14% 16%

8% 0% 12%
Risk (Std.Dev)

6%

—— Efficdrontiel - -1 m- - - RE&Stocks - - - A- - - Stks&Bonds - - - X- - - RE&Bonds

THIS IS THE “EEFIGIENT FRONTIER” IN THIS CASE (OF THREE
ASSET CLASSES): N
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IN' PORTFOLIO THEORY THE“EFFICIENT FRONTIER”
CONSISTS OF ALL ASSET COMBINATIONS

(PORTFOLIOS) WHICH MAXIMIZE RETURN AND
MINIMIZE RISK.

THE EFFICIENT FRONTIER IS AS FAR “NORTH” AND
“WEST” AS YOU CAN POSSIBLY GET IN THE
RISK/RETURN GRAPH.

A PORTFOLIO IS SAID TO BE “EFFICIENT?” (i.e.,
represents one point on the efficient frontier) IF IT HAS THE
MINIMUM POSSIBLE VOLATILITY. KOR A GIVEN
EXPECTED RETURN, AND/ORTHE MAXIMUM
EXPECTED RETURN FOR-A GRVEN LEVEL OF
VOLATILITY.

(Terminology note:¢I'his's a different definition of "efficiency"’
than the concept of¥nformational efficiency applied to asset
markets ang. asset prices.) 25
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SUMMARY UP TO HERE:
DIVERSIFICATION AMONG RISKY ASSETS ALLOWS:
» GREATER EXPECTED RETURN TO BE OBTAINED
FOR ANY GIVEN RISK EXPOSURE, &/OR;
» LESS RISK TO BE INCURRED
FOR ANY GIVEN EXPECTED RETURN TARGET.

(This is called getting on the "efficient frontier”.)

PORTFOLIO THEORY ALLOWS US TO:
» QUANTIFY THIS EFFECT OEBIVERSIFICATION

» IDENTIFY THE "ORTMAL" (BEST) MIXTURE OF RISKY
ASSETS

26
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MATHEMATICALLY, THIS IS A "CONSTRAINED
OPTIMIZATION" PROBLEM

==> Algebraic solution using calculus

==> Numerical solution using computer and
"quadratic programming". Spreadsheets such as Excel
Include "Solvers" that can find optimal portfolios this
way.

27



www.onlineeducation.bhar atsevaksamaj .net www.bssskillmission.in

21.2.5. STEP 2: PICK A RETURN TARGET FOR YOUR OVERALL
WEALTH THAT REFLECTS YOUR RISK PREFERENCES...

E.G., ARE YOU HERE (7%)?...

Optimal portfolio (P) for a conservative investor: Target=7%
12%
max Efficient
risk/return Frontier
10% | indifference
curve  ——
= 8%
|
"""""""""" P = 16%St, 48%Bd, 36%0RE¥0or7% Target
6% -
4% T T T T
6% 8% 10% 12% 14% 16%
Risk (Std.Dev)
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OR ARE YOU HERE (9%)?...

Optimal portfolio (P) for an aggressive investor: Target=9%
12%
max risk/return
10% -
= 8% -
- P=67%8t, 0%Bd, 33%RE
o fox 9% Target
Efficient
6% | Frontier
4% T T T T
6% 8%, 10% 12% 14%
Risk (Std.Dev)

16%
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Major Implications of Portfolio Theory for Real Estate Investment

ASSET COMPOSITION OF THE EFFICIENT FRONTIER
(based on Exhibit 21-1a expectations)

") /////////////////////////\§ -

B Stock

Core real estate asSefs typically make up a large share of efficient
(non-dominated) portfolios for conservative to moderate return

targets. 30
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GENERAL QUALITATIVE RESULTS OF PORTFOLIO THEORY

1) THE OPTIMAL REAL ESTATE SHARE DEPENDS ON HOW
CONSERVATIVE OR AGGRESSIVE IS THE INVESTOR;

2) FOR MOST OF THE RANGE OF RETURN TARGETS, REAL
ESTATE IS A SIGNIFICANT SHARE. (COMPARE THESE SHARES TO
THE AVERAGE U.S. PENSION FUND REAL ESTATE ALLOCATION
WHICH IS LESS THAN 5%. THIS IS WHY PORTFOLIO THEORY HAS
BEEN USED TO TRY TO GET INCREASED PF ALLOCATION TO
REAL ESTATE.)

3) THE ROBUSTNESS OF REAL ESTATE'S INVESTMENT APPEAL IS
DUE TO ITS LOW CORRELATION WITH BQIH STOCKS & BONDS,
THAT IS, WITH ALL OF THE REST OF THE PORTFOLIO. (NOTE IN
PARTICULAR THAT OUR INPUT ASSUMPTIONS IN THE ABOVE
EXAMPLE NUMBERS DID NOTANCLUDE A PARTICULARLY HIGH
RETURN OR PARTICULARLY-LOW VOLATILITY FOR THE REAL
ESTATE ASSET CLASS. THUS, THE LARGE REAL ESTATE SHARE
IN THE OPTIMAL ROR N-OLIO MUST NOT BE DUE TO SUCH

ASSUMPTIONS.)
31
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21.2.7 SUPPOSE WE EXPAND THE PORTFOLIO CHOICE
SET BY ADDING ADDITIONAL SUB-CLASSES OF ASSETS...

www.bssskillmission.in

For example, suppose we add the following expectations for an additional
sub-class of stocks (small stocks) and an additional sub-class of real

estate (REITS)...

Exhibit 21-9a: Possible Risk & Return Expectations for 5 Asset Classes
Large Stocks Small Bonds REITs | Private Real
Stocks Estate
Expected Return (E[r]) 10.00% 12.00% 6.00% 10.00% 7.00%
Volatility 15.00% 20.00% 8.00% 15.00% 10.00%
Correlation with:
Large Stocks 100.00% 60.00% 30.00% 45.00% 25.00%
Small Stocks 100.00% 0.00% 70.00% 25.00%
Bonds 100.00% 20.00% 15.00%
REITs 100.00% 40.00%
Private Real Estate 100.00%
32
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Section
VII. INTRODUCING A "RISKLESS ASSET"...

IN A COMBINATION OF A RISKLESS AND A RISKY ASSET, BOTH
RISK AND RETURN ARE WEIGHTED AVERAGES OF RISK AND
RETURN OF THE TWO ASSETS:

Recall:
sp = V[ 0(S)? + (1-w)3(s)? + 20(1-0)siSiCj; |
If 5;=0, this reduces to:
sp = V[ ®3(S)? = 0S;

SO THE RISK/RETURN COMBINATIONS OF A MIXTURE OF
INVESTMENT IN A RISKLESS ASSET AND A RISKY ASSET LIE ON
A STRAIGHT LINE, PASSING THROUWUGH THE TWO POINTS
REPRESENTING THE RISK/RETFUIRN COMBINATIONS OF THE
RISKLESS ASSET AND THE RISKY ASSET.

34
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If either 1 or jisriskless. ..

Elr)

E[r]

Volatility

35
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=> IN PORTFOLIO ANALYSIS, THE "RISKLESS ASSET"
REPRESENTS BORROWING OR LENDING BY THE INVESTOR...

BORROWING IS LIKE "SELLING SHORT" OR HOLDING A NEGATIVE
WEIGHT IN THE RISKLESS ASSET. BORROWING IS "RISKLESS"
BECAUSE YOU MUST PAY THE MONEY BACK “NO MATTER
WHAT".

LENDING IS LIKE BUYING A BOND OR HOLDING A POSITIVE
WEIGHT IN THE RISKLESS ASSET. LENDING IS "RISKLESS"
BECAUSE YOU CAN INVEST IN GOVT BONDS AND HOLD TO
MATURITY.

36
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W onGEPPOSEYOH'CONMBINE RISKEESS'BORROWING OR LENDING
WITH YOUR INVESTMENT IN THE RISKY PORTFOLIO OF STOCKS
& REAL ESTATE.

YOUR OVERALL EXPECTED RETURN WILL BE:
rw = VIp + (1-V)r;

AND YOUR OVERALL RISK WILL BE:
Sw = vSp+ (1-v)0 = vsp

Where: v = Weight in risky portfolio
rw, Sw = Return, Std.Dev., in overall wealth
e, Sp = Return, Std.Dev., in risky portfolio
rr = Riskfree Interest Rate

v NEED NOT BE CONSTRAINED TO BE LESS THAN UNITY.

v CAN BE GREATER THAN 1 ("levefage” ,,"borrowing"), OR

v CAN BE LESS THAN 1 BUT POSITIVE (“lending", investing in bonds,
in addition to investing in the risky portfolio).

THUS, USING BQRROVWMNG OR LENDING, IT IS POSSIBLE TO
OBTAIN ANY RELBEN TARGET OR ANY RISK TARGET. THE
RISK/RETURN\,COMBINATIONS WILL LIE ON THE STRAIGHT LINE
PASSING NIROUGH POINTS r¢ AND rp.
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SUPPOSE:

RISKFREE INTEREST RATE = 5%
STOCK EXPECTED RETURN = 15%
STOCK STD.DEV. = 15%

IF RETURN TARGET = 20%,

BORROW $0.5
INVEST $1.5 IN STOCKS (v = 1.5).

EXPECTED RETURN WOULD BE:
(1.5)15% + (-0.5)5% = 20%

RISK WOULD BE
(1.5)15% + (-0.5)0% = 22.5%

IF RETURN TARGET = 10%,

LEND (INVEST IN BONDS) $065
INVEST $0.5 IN STOCKS (' =.0.5).

EXPECTED RETURN WOULD BE:
(0.5)18% % (0.5)5% = 10%

RISK.WOULD BE

- www.bsslifeskillscollege.in
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NOTICE THESE POSSIBILITIES LIE ON A STRAIGHT LINE IN
RISK/RETURN SPACE . ..

RISK & RETURN COMBINATIONS USING STOCKS & RISKLESS BORROWING OR LENDI
35%

30% -

PC
TE /
D 20%

BORROW S 150%
RE
;U 15%
N

10%

506 V= WEIGHT IN STOCKS

V=0

0% | | . | | | |
0% 785% 15% 22.5%
RISK (STD.DEV.)
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BUT NO MATTER WHAT YOUR RETURN TARGET, YOU CAN DO

www.onlineed UCBETTER BYRETHNG YOUR RISKYSMONEYSIN'ADIVERSIFIED

PORTFOLIO OF REAL ESTATE & STOCKS . ..

SUPPOSE:
REAL ESTATE EXPECTED RETURN = 10%
REAL ESTATE STD.DEV. = 10%
CORRELATION BETWEEN STOCKS & REAL ESTATE = 25%

THEN 50% R.E. / STOCKS MIXTURE WOULD PROVIDE:
EXPECTED RETURN = 12.5%; STD.DEV. = 10.0%

IF RETURN TARGET = 20%,

BORROW $1.0
INVEST $2.0 IN RISKY MIXED-ASSET PORTFOLIO (v = 2).

EXPECTED RETURN WOULD BE:
(2.0012.5% + (-1.0)5% =  20%

RISK WOULD BE:
(2.0)10.0% + (-1.0)0% =  20% <¢ 22'5%

IF RETURN TARGET = 10%,

LEND (INVEST IN BONDS)&0.33
INVEST $0.67 IN RISKYAMIXED-ASSET PORTFOLIO (v = 0.67).

EXPECTED RETURN WQULD BE:
(0:67)12:5% + (0.33)5%

10%

RISKWOULD BE:
(0.67)10.0% + (0.33)0% = 6.7% < 7.5%

WWw - ¥sscommunitycollege.in - www.bssnewgeneration.in www.bsslifeskillscollege.in
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THE'GRAPH'BELOW'SHOWS THEEFFECT DIVERSIFICATION IN
THE RISKY PORTFOLIO HAS ON THE RISK/RETURN POSSIBILITY

FRONTIER.

25%

Effect of diversification: Stocks, R.E., & Riskless Asset

20%

15% -

10%

Exptd Return

5% -

P

0%

0% 5% 10% 15% 20% 25%
Risk i overall wealth portfolio

THE FRONTIER IS STILK A-SFRAIGHT LINE ANCHORED ON THE
RISKFREE RATE, BUT THE LINE NOW HAS A GREATER “SLOPE”",
PROVIDING MORE\RETURN FOR THE SAME AMOUNT OF RISK,

ALLOWING, LESS RISK FOR THE SAME EXPECTED RETURN.
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(aka "TWO-FUND THEOREM")
E[Return]

r; a
. 1
e

ri

Risk(Std.Dev.of Portf)

CURVED LINE IS FRONTIER OBTAINABLE INVESTING ONLY IN RISKY
ASSETS

STRAIGHT LINE PASSING THRU r AND PARABOLA IS OBTAINABLE BY
MIXING RISKLESS ASSET (LONG OR SHORT) WITH RISKY*ASSETS.

YOU WANT “HIGHEST” STRAIGHT LINE ROSSIBLEANO MATTER WHO YOU
ARE)).

OPTIMAL STRAIGHT LINE IS THUS THE ONE PASSING THRU POINT "P".

IT IS THE STRAIGHT,LINEFAANCHORED IN rf WITH THE MAXIMUM POSSIBLE
SLOPE.

THUS, THE STRAIGHT LINE PASSING THROUGH “P” IS THE EFFICIENT
FRONTIER, THE FRONTIER TOUCHES (AND INCLUDES) THE CURVED LINE
ATONLY @NE POINT: THE POINT "P". 42
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W O ST PHE 2 ZSERRDATHEORENFSTELESUS THAT THERE IS A >

SINGLE PARTICULAR COMBINATION OF RISKY ASSETS (THE
PORTFOLIO “P”) WHICH IS "OPTIMAL" NO MATTER WHAT THE
INVESTOR'S RISK PREFERENCES OR TARGET RETURN.

E[Return]

i
Ip

Risk(Std.Rev.of Portf)

THUS,
ALL EFFIC. PORTFS ARE'GOMBINATIONS OF JUST 2 FUNDS:

RISKLESS FUND (langior short position) + RISKY FUND "P" (long position).

HENCE THE NAME: "2-FUND THEOREM",
43
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21.3.2

HOW DO WE KNOW WHICH COMBINATION OF RISKY ASSETS IS
THE OPTIMAL ALL-RISKY PORTFOLIO “P"?

IT IS THE ONE THAT MAXIMIZES THE SLOPE OF THE STRAIGHT
LINE FROM THE RISKFREE RETURN THROUGH “P”. THE SLOPE
OF THIS LINE IS GIVEN BY THE RATIO:

Portfolio Sharpe Ratio = (rp-r7) / Sp

MAXIMIZING THE SHARPE RATIO FINDS THE OPTIMAL RISKY
ASSET COMBINATION. THE SHARPE RATIOYS ALSO A GOOD
INTUITIVE MEASURE OF “RISK-ADJUSTED'RETURN” FOR THE
INVESTOR’S WEALTH, AS IT GIVES THE RISK PREMIUM PER UNIT
OF RISK (MEASURED BY ST.DEA.

THUS, IF WE ASSUME THE.EXISTENCE OF A RISKLESS ASSET,
WE CAN USE THE 2-FUNBAHEOREM TO FIND THE OPTIMAL
RISKY ASSET MIXTURE AS THAT PORTFOLIO WHICH HAS THE

HIGHEST "SHARRFE RATIO".
44
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BACK"TOPREVIOUS2ASSET' NUMERICAL EXAMPLE...
USING OUR PREVIOUS EXAMPLE NUMBERS, THE OPTIMAL COMBINATION
OF REAL ESTATE & STOCKS CAN BE FOUND BY EXAMINING THE SHARPE

RATIO FOR EACH COMBINATION . . .

o= e oIt Sp Sharpe
RE share Ratio
0 15.0% 10.0% 15.0% 66.7%
0.1 14.5% 9.5% 13.8% 68.9%
0.2 14.0% 9.0% 12.6% 71.2%
0.3 13.5% 8.5% 11.6% 73.2%
0.4 13.0% 8.0% 10.7% 74.6%
0.5 12.5% 7.5% 10.0% 75.0%
0.6 12.0% 7.0% 9.5% 73.8%
0.7 11.5% 6.5% 9.2% 70.5%
0.8 11.0% 6.0% 9.2% 65.1%
0.9 10.5% 5.5% 9.5% 58.0%
1.0 10.0% 5.0% 10.0% 90.0%

OF THE 11 MIXTURES CONSIDERED ABOVE, THE 50% REAL ESTATE
WOULD BE BEST BECAUSE [T HAS, IHE HIGHEST SHARPE MEASURE.

BUT SUPPOSE YOU ARE\NOYSATISFIED WITH THE 12.5% Er THAT WILL
GIVE YOU FOR YOWRQOWERALL WEALTH? ...

OR YOU DON_RWANT TO SUBJECT YOUR OVERALL WEALTH TO 10%
VOLATILITYR %

WWw - ¥sscommunitycollege.in - www.bssnewgeneration.in www.bsslifeskillscollege.in
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THEN YOU CAN INVEST PROPORTIONATELY 50% IN REAL ESTATE AND
50% IN STOCKS, ...

AND THEN ACHIEVE A GREATER RETURN THAN 12.5% BY BORROWING
(LEVERAGE, v > 1),

OR YOU CAN INCUR LESS THAN 10.0% RISK BY LENDING (INVESTING IN
GOVT BONDS, v<1)...

(BUT YOU CAN'T DO BOTH. THE “FREE LUNCH” OF PORTFOLIO THEORY ONLY GETS
YOU SO FAR, THAT IS, TO THE EFFICIENT FRONTIER, BUT ON THAT FRONTIER THERE
WILL BE A RISK/RETURN TRADEOFF. THAT TRADEOFF WILL BE DETERMINED BY THE
MARKET...)

46
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e ample of Difference Between Markowitz and Sharpe
Optimal Portfolios

Exhibit 21-11: Comparison of Optimal 7%-Return-Target Portfolio Allocations,
Variance-Minimization vs Sharpe Ratio-Maximization...

Return & Risk Expectations*: Portfolio Allocations:
Sharpe
Return| Volatility Ratio Var-Min| Sharpe-Max
Cash (T-bills) 3.00% NA** NA NA 10%
Bonds 6.00% 8.00% 0.38 48% 33%
Real Estate 7.00% 10.00% 0.40 36% 32%
Stocks 10.00% 15.00% 0.47 16% 25%
Var-Min Portfolio 7.00% 6.89% 0.58 100% NA
Shape-Max Portf. 7.00% NA** 0.59 NA 100%

*Also includes correlations:
Stock-Bond +30%, Stock-Real Estate +25%, Bond-Real Estate +15%.

**Erom the Sharpe-maximization perspective, T-bills’are viewed as having zero
volatility, but as this is not exactly true-nreality, it would be misleading to calculate
and show a Sharpe-maximizing pertfotio yolatility juxtaposed with that of the variance-
minimized portfolio.

a7
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1) THE 2-FUND THEOREM ALLOWS AN ALTERNATIVE,
INTUITIVELY APPEALING DEFINITION OF THE OPTIMAL

RISKY PORTFOLIO: THE ONE WITH THE MAXIMUM
SHARPE RATIO.

2) THIS CAN HELP AVOID "SILLY" OPTIMAL PORTFOLIOS
THAT PUT TOO LITTLE WEIGHT IN HIGH-RETURN
ASSETS JUST BECAUSE THE INVESTOR HAS A
CONSERVATIVE TARGET RETURN. (OR TOO LITTLE
WEIGHT IN LOW-RETURN ASSETSJUST BECAUSE THE
INVESTOR HAS AN AGGRESSIVYEWTARGET.)

3) IT ALSO PROVIDES A GOGD'FRAMEWORK FOR
ACCOMMODATING &£HE POSSIBLE USE OF LEVERAGE,

OR OF RISKLESSI\INVESTING (BY HOLDING BONDS TO
MATURITY)BYN\THE INVESTOR.

48
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* The classical theory suggests a fairly robust, substantial role for the real estate
asset class in the optimal portfolio (typically 25%-40% without any additional
assumptions), either w or w/out riskless asset.

* This role tends to be greater for more conservative portfolios, less for very
aggressive portfolios.

* Role is based primarily on diversification benefits of real estate, somewhat
sensitive to R.E. correlation w stocks & bonds.

* Optimal real estate share roughly matches actual real estate proportion of all
investable assets in the economy.

* Optimal real estate share in theory is substantially greater than actual pension
fund allocations to real estate.

e Optimal R.E. share can be reduced by adding asSumptions and extensions to the

classical model:
« Extra transaction costs, illiquidity penaltiés;
* Long-term horizon risk & returns;
» Net Asset-Liability portfolio framework;
* Investor constrained to ovet-ipvest.in owner-occupied house as investment.

* But even with such extensions, optimal R.E. share often substantially exceeds
existing P.F. allocations\to R.E. (approx. 3% on avg.*)

49
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Chapter 22
Equilibrium Asset Pricing

50
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221 Pactical 'Usessior' ' Assét Price Theory

1. Help investors understand what are reasonable ex
ante returns on investments in different asset
classes or types of investment products. (Quantify
the OCC — Oppty Cost of Capital or “hurdle rate”.)

2. Help identify specific types of assets or investment
products (or “sectors” of the asset market) that are
currently mispriced relative to long-run equilibrium.

3. Control for risk when evaluating-portfolio returns or
Investment performance.

Asset models do two things:
e Identify “risk” as.it matters in the capital markets, and;

e Quantify the market’s metric for such risk (as it matters in
asset pricing). 51
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22.1.2 A Threshold Point: What Underlies Asset Risk?

www.bssskillmission.in

Simulated Historical Present Values
Using VAR-Forecasted Cash Flows (CF) & Returns (R) in Present Value Model

1.7 A

1.6

15 A

1.4 A

1.3 A

1.2

11 A

1.0 A

0.9 ~

0.8

1975

1976 1977 1978 1979 1980 1981m 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
Soufce: Geltner & Mei (1995)

1992

‘ =——Both CF & R\/ariable —e— CF Constant, R Variable —a— CF Variable, R Constant ‘

Most of the volatility in asset prices does not derive

iroghxqtional changes in future cash tlow expectations
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VIll. FROM PORTFOLIO THEORY TO EQUILIBRIUM ASSET PRICE
MODELLING...

= HOW ASSET MARKET PRICES ARE DETERMINED.
l.e.,
WHAT SHOULD BE “E[r]” FOR ANY GIVEN ASSET?...

RECALL RELATION BETW “PV” AND “E[r]".

e.g., for perpetutity: PV = CF / EJr]

(A model of price is a model of expected return,
and vice versa, a model of expected return is a model of price.)

THUS, ASSET PRICING MODEL CAN IDENJIFY “MISPRICED”
ASSETS (ASSETS WHOSE “E[r]” IS ABOVYE QR BELOW WHAT IT
SHOULD BE, THAT IS, ASSETS WHOSE CURRENT “MVs” ARE
“WRONG”, AND WILL PRESUMABLY TEND TO “GET CORRECTED”
IN THE MKT OVER TIME).

IF PRICE (HENCE E{r]) OF ANY ASSET DIFFERS FROM WHAT THE
MODEL PREDICTS, THE IMPLICATION IS THAT THE PRICE OF
THAT ASSET WALLL TEND TO REVERT TOWARD WHAT THE MODEL
PREDICTS,\THEREBY ALLOWING PREDICTION OF SUPER-
NORMAL OR SUB-NORMAL RETURNS FOR SPECIFIC ASSETS,

VIENRBYIONS INVES IMENT.ROLIGY IMBLICATIONS e, >
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Suppose model predicts E[r] for $10 perpetuity asset should be
10%.

This means equilibrium price of this asset should be $100.
But you find an asset like this whose price is $83.

This means it is providing an EJ[r] of 12% (= 10/ 83).
Thus, if model is correct, you should buy this asset for $83.
Because at that price it is providing a “superpormal’ return,

and because we would expect that.as prices move toward
equilibrium the value of this asset'wili move toward $100 from
its current $83 price.

(i.e., You will get your'stpernormal return either by continuing to
receive a 12% yiéldiwhéen the risk only warrants a 10% yield, or
else by the @assetprice moving up in equilibrium providing a

capital gain fpep”.) 54
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THE "SHARPE-LINTNER CAPM" (in 4 easy steps!)...
(Nobel prize-winning stuff here — Show some respect!)

1°") 2-FUND THEOREM SUGGESTS THERE IS A SINGLE
COMBINATION OF RISKY ASSETS THAT YOU SHOULD HOLD, NO
MATTER WHAT YOUR RISK PREFERENCES.

THUS, ANY INVESTORS WITH THE SAME EXPECTATIONS ABOUT
ASSET RETURNS WILL WANT TO HOLD THE SAME RISKY
PORTFOLIO (SAME COMBINATION OR RELATIVE WEIGHTS).

55
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2"°) GIVEN INFORMATIONAL EFFICIENCY IN SECURITIES
MARKET, IT IS UNLIKELY ANY ONE INVESTOR CAN HAVE BETTER
INFORMATION THAN THE MARKET AS A WHOLE, SO IT IS
UNLIKELY THAT YOUR OWN PRIVATE EXPECTATIONS CAN BE
SUPERIOR TO EVERY ONE ELSE'S. THUS, EVERYONE WILL
CONVERGE TO HAVING THE SAME EXPECTATIONS, LEADING
EVERYONE TO WANT TO HOLD THE SAME PORTFOLIO.

THAT PORTFOLIO WILL THEREFORE BE OBSERVABLE AS THE
"MARKET PORTFOLIO", THE COMBINATION OF ALL THE ASSETS
IN THE MARKET, IN VALUE WEIGHTS PROPORTIONAL TO THEIR
CURRENT CAPITALIZED VALUES IN THE MARKET.

56
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BRD) SINCE EVERYBODY HOLDS THIS SAME PORTFOLIO, THE
ONLY RISK THAT MATTERS TO INVESTORS, AND THEREFORE
THE ONLY RISK THAT GETS REFLECTED IN EQUILIBRIUM
MARKET PRICES, IS THE COVARIANCE WITH THE MARKET
PORTFOLIO. (Recall that the contribution of an asset to the risk of a
portfolio is the covariance betw that asset & the portf.) THIS
COVARIANCE, NORMALIZED SO IT IS EXPRESSED PER UNIT OF
VARIANCE IN THE MARKET PORTFOLIO, IS CALLED "BETA".

57
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4™ THEREFORE, IN EQUILIBRIUM, ASSETS WILL REQUIRE AN
EXPECTED RETURN EQUAL TO THE RISKFREE RATE PLUS THE
MARKET'S RISK PREMIUM TIMES THE ASSET'S BETA:

E[ri] = ri+ RP; = s + Bi(Erm - re)

58
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The “Security Market Line” (SML):
E[r] . . o
Financial economics in a nutshell...

Expected
return of
Portfoliol —

N s

Beta of
Portfolio i

59
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THE CAPM IS OBVIOUSLY A SIMPLIFICATION (of reality)...

(Yes, | know that markets are not really perfectly efficient.

| know we don't all have the same expectations.

| know we do not all really hold the same portfolios.)

BUT IT IS A POWERFUL AND WIDELY-USED MODEL. IT CAPTURES

AN IMPORTANT PART OF THE ESSENCE OF REALITY ABOUT
ASSET MARKET PRICING...

60
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22.1.6 Strengths and Weaknesses in the Basic CAPM

Strengths:
» Useful as normative (what should be) prescription (it makes sense).
 As positive (what is) description the classical (original) single-factor
CAPM has some value (especially at broad-brush level, as we’ll see
later).
* Provides basic and elegant intuition that may at least partly explain
why more complex models work better (e.g., maybe “Fama-French
factors” proxy for types of systematic risk not quantified by beta).

Weaknesses:
 Without “enhancements” (e.g., Fama-French,factors), the basic
single-factor CAPM is a pretty incomplete model of the expected
returns of specific portfolios withirsan asset class.
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Applying the CAPM at the Asset Class Level

The basic single-factor CAPM does a pretty decent job of explaining the
expected return to the real estate asset class as a whole, provided you:

» Correct the real estate returns for appraisal smoothing and lagging,
and;

* Define the “market portfolio” to include all investible wealth,
Including real estate.

For the former purpose, you can accumulate’the‘'contemporaneous plus lagged
covariances between the real estate index and-the market portfolio. Or you can
use “unsmoothed” or transactions-based real estate indexes.

For the latter, you can define the’'market portfolio as a stylized “National
Wealth Portfolio” consisting of one-third shares each of stocks, bonds, and real

estate.
62
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Applying the Basic CAPM ACROSS asset classes

Empirical Security Market Line and Historical Risk & Return on Eight U.S. Domestic Asset Classes
Based on Quarterly Returns 1980-2004 (95 obs) "NWP" = 1/3 Stocks + 1/3 Bonds + 1/3 Real Estate

A
3.0

SMALL STKs ¢

Correcting for

smoothing, and S
- 2 20- * S&P500
defining beta : AR o
- =t
wrt National 2
Wealth... Ey
1.0 CMortes o
IT Band #,
* NGREIF
0.5
0.0 . T T r : : . . : : -
(44 CAP M 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Beta wrt NWP
WO r kS . 7 > Regression: R2 = 93%; Intercept = 0.17% (t-stat = 1.2); Slope = 1.24 (t-stat = 10.0)
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The simple 1-factor CAP

has trouble empirically within asset classes.

118

Fama-French: CAPM by itself doesn’t work very well within the stock market:

174

16

15

14+

13

124

Average annualized monthly return (%)

Average Annualized Monthly Return versus Beta for Value Weight Portfolios
Formed on B/M, 1963-2003

‘10 (Highest B/M)

”7

Average returns

‘6 predicted by
the CAPM

’1 (Lowest B/M)

T T T T
0.8 0% 1 1.1

Beta

1.2

\

Enhance the haSicimaodel with additional factors that are more “tangible”
than beta:(i) Stock’s Size (mkt cap), & (ii) Stock’s Book/Market Value

Figure by MIT OCW.

Ratlo. THe market apparently associates these With“risk”.

64



Similarly, within the real estate asset class, beta does not explain the dispersion ig,
vvww.onlmeeducatlori:.br%ariatsevfaksamaj. et dew.bssskillm"ssion.ir] i
long-run average total returns (nor does simple volatility).

NCREIF Division/Type Portfolios:
Returns vs National Wealth Portfolio Factor Risk
)
F 8%
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o/ | L)

o e e o *, * e
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g 2% *
5 .
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2 0% 4 Al
vt 0o 0.5 1.0 1.5 2.0 2.5
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S -2%- .
S
>
<

-4%

Beta with respect to NationalhWealth Portfolio, defined as equal

one-third shares{of stocks,bonds, and real estate.

Figure by MIT OCW.

The market pays‘more attention to tangible aspects of properties, most
notably property size and quality (whether a property is “institutional” or

notyafiehproperty usage type (6.9, 0ffice bldgs are flower risk™?)



Total Return

NCREV=portfolioavgseturns and.betawisNRI (1984-2003) by property  *4°

size and type _
Size - Total Return vs Beta (NCREIF)
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Capita oes perceive (and price) risk differences

ACROSS asset classes L
Real estate based asset classes: Property, Mortgages, CMBS, REITs...

~

~

Pri. D

National Wealth BETA
67
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A CAPM-based method to adjust investment performance for
risk: The Treynor Ratio...

Avg. Excess
Return
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Based on “Risk Benchmark”
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reynor Ratio or something like it) could perhaps be
applied to managers (portfolios) spanning the major asset
classes...
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e B b

eta can be estimated based on the “National Wealth

Portfolio” ( = (1/3)Stocks + (1/3)Bonds + (1/3)RE ) as the
mixed-asset “Risk Benchmark”. . .

o o B Beta

a

Based on “National Wealth Portfolio”
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22.32:Goback tothe within'the private'realoestate asset class level of
application of the CAPM...

Recall that we see little ability to systematically or rigorously distinguish
between the risk and return expectations for different market segments
within the asset class (e.g., Denver shopping ctrs vs Boston office bldgs):

NCREIF Division/Type Portfolios:
Returns vs National Wealth Portfolio Factor Risk
)
T 8%-
T
S ®
2 6% .
g *
4% .

= % o ¢, R
2 3 .
%) ® L ] *
§ 2% »
5 *
~
2 0% | + %
g 0.0 0.5 1.0 1.5 2.0 2.5
m ®
]
5D 2% .
2
<

w4%

Beta with respect to National Wealth Portfolio, defined as equal

one-third shares of stocks, bonds, and real estate. 71

SS9 E0Eigure by MIT OCW.



This heldsimplications . fox.pertfolioslevel tagtical investment policy: 126
« = If all mkt segments effectively present the same investment risk, then those that
present the highest expected returns automatically look like “good investments”
(bargains) from a risk-adjusted ex ante return perspective.

NCREIF Division/Type Portfolios:
Returns vs National Wealth Portfolio Factor Risk
=
T 8%
0
i.g ®
B 6%- o
= .
o/ | ®

o e % o *, * e
2, s ¢
%] * ® *
£ 2% .
o=
5 *
7
% 0% 1 .1
o T T
§<’ 0.0 0.5 1.0 1.5 2.0 2.5
/M L g
S 2% ®
2
<

4%

Beta With réspest to National Wealth Portfolio, defined as equal

onexthird shares of stocks, bonds, and real estate.

Figure by MIT OCW.

» =» Search for markets where the combination of current asset yields (cap rates, “y”)
and rental grewth-pirospectsi(¢g™) presenthigherexpectediotal ketusns (Er =y + Eg).
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SuniiftarizingChapteir 22 EquilibriurmAsset’Price Modelling & Real Estate
* Like the MPT on which it is based, equilibrium asset price modeling (the

CAPM in particular) has substantial relevance and applicability to real estate
when applied at the broad-brush level ( across asset classes ).

» At the property level (unlevered), real estate in general tends to be a low-beta,
low-return asset class in equilibrium, but certainly not riskless, requiring (and
providing) some positive risk premium (ex ante).

* CAPM type models can provide some guidance regarding the relative pricing
of real estate as compared to other asset classes (“Should it currently be over-
weighted or under-weighted?”’), and...

* CAPM-based risk-adjusted return measures (such as the Treynor Ratio) may
provide a basis for helping to judge the performance of multi-asset-class
investment managers (who can allocate across asset\classes).*

 Within the private real estate asset class, the CARM is less effective at
distinguishing between the relative levels of risk among real estate market
segments, implying (within the state€ of\icurrent knowledge) a generally flat
security market line.

* This holds implications forctagtical portfolio investment research & policy
within the private real estate asset class: = Search for market segments with a
combination of high asset yields and high rental growth opportunities: Such
apparent “hargains™ present favorable risk-adjusted ex ante returns. 73
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Chapter 23:

Real Estate Investment Trusts
(REITS)

Also including a review,of Ch”12 Section 12.3:

“Dueling /AsSet Markets”
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“Macro-levelvaluation? =»Valuatien of aggregates of numerous
Individual properties, e.g., portfolios, indices, funds, REITs...

The spectrum of macro-level R.E. equity investment entities:

Indirect investment in property,

Direct, passive investment in property actively-managed entities.
| | | |
| | | |
Static Funds
Portfolios, Unit Trusts
. REITS
Indices LPs REOCs

\_ =/
Y 2/

Property-Level Valuation

Entity-Level Valuation

Valuation issue:
o Static portfolies\{private assets) =2 Value estimation (measurement).

* REITs (publicly-traded assets) =» Value determination (causal).

WWw - ¥sscommunitycollege.in - www.bssnewgeneration.in www.bsslifeskillscollege.in



What are Real Estate Investment Trusts?

e Operating companies that own, develop and manage
commercial real estate

* Chartered as a corporation or business trust

e Elective choice under tax code creates pass-through of
Income

 Revenue must primarily come from real éstate investments

* Required to distribute at least 90 percent of their taxable
Income

e Taxation of income is passed through to shareholder level



What Makes a REIT Different?

e 75 percent of assets must be invested In:
« Equity ownership of real property
 Mortgages
e Other REIT shares
 Government securities and cash

o 75 percent of revenue must_comnie from:
e Rents from real property
 Mortgage interest
e Gains from sales of real property



Large RELTs are.actively=managed; vertically integrated firms 132
providing commercial real estate goods and services for their

“customers” (tenants & users of space).

“Vertical integration”:
e Land acquisition/holding

° DeveIoEment

e Ownership
o Financial capital provision
o Asset (portfolio) management

e Operation
0 Assetimaitagement (franchise value, synergy)
o Property management

I

& Tenant services
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Public REITs as a Core Asset Class

REITs = Real Estate Stocks

REITs have distinct investment performance
characteristics

REIT returns are influenced by:

e Real estate fundamentals

e Equity market valuations

Real estate market supply and demand
determine occuparicy and rental growth

Equity market assesses risk and prices cash
flow
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REITS In a mixed asset
portfolio...

“REITs smell like real estate, look
like bonds and walk like equity”

Greg Whyte, Analyst, MO@I\ﬁanley

Nﬁ
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Equity Real Estate (Public and Private) versus Stocks

60%

50% —NAREIT = = S&P500
Russell 2000 —NCREIF Property Index

40% -

30% -

20% -

10%

0%

-10%

-20% -

_30% I I I I T I I I I I I I I
1993 1994 1995 1996 1997 ¥1998 1999 2000 2001 2002 2003 2004 2005 2006
(1Q)

Source: National Association of Real Estate Investment Trusts (NAREIT).
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moninelEB M arative Total REtUrTINVEStiMent Performance:

REITs versus Small Cap Growth and Value Stocks
60%

136

50% —NAREIT Russell 2000 Growth — Russell 2000 Value
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Source: NAREIT
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percent Equity REIT Dividend Yield v. 10-Year Constant Maturity Treasury Yield
ercen
A January 1990 - June 2006

12

---------- Equity REITs
111

10-Year Treasury
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1990 1991 1992 1993 1994 19 " 997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Figure by MIT OCW.
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Public REITs are ...

Like typical industrial/service/information companies traded on
the stock exchanges, except:

e Exempt from corporate income tax

* Restricted to real estate investment related activities
 Restrictions on “merchant building”

e Must pay out 90% of earnings.in dividends

So REITs are “different animals’™=somewhat passive
(compared to other stocks), ‘‘pLirea plays” (in real estate).

11
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I'T Investors..

REIT Investors (early 2000s)

e.g., Green Street
Cohen-Steers

Vanguard
Insiders Etc...
Yield-oriented 10% /
Value-oriented
Small-Mid cap Mut Fds REIT Mut Fds

30% 10%

Pension Funds
10%

nternational
5%

Retail investors
(indvid)
35% /

Recall: Different typesof investors have different objectives, constraints,
concerns, harizons, Income-vs-growth preferences, risk preferences, etc...

Ww . ¥sscommunitycollege.in - www.bssnewgener ation.in www.bsslifeskillscollege.in
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23.1' REIT Structure and Market Evolution
23.1.1 Tax Status, Regulatory Constraints and FFO

REITs are exempt from corporate income tax:

Original intent of 1960 REIT Act was to create a “mutual fund” type
vehicle to allow small investors to invest in commercial real estate.
(Mutual funds pay no taxes, but pass through tax obligations to
Investors on dividends and CG realized in the fund each year.) To
Implement the spirit of this law, REITs must be:

o Passive “pass-through” type vehicles similar to mutual funds;
o Confined to “pure plays” In real estatesayvestment;

* Required to maintain broadly-dispersed ownership (many
Investors).

Some of these requirementsiiave been relaxed over the years, but several
constraints are curkently ‘epplied to REITs (and are likely to
remain)...

13
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Major Riil.constraintsteguired toamaintaiotax-exempt status: 14l

1) “Five or Fewer Rule”. A REIT cannot be a closely held corporation. No five or fewer
individuals (and certain trusts) may own more than 50% of the REIT's stock, and there must

be at least 100 different shareholders. [Ownership Test]

2) “Real Estate Pure Play”. 75% or more of the REITs total assets must be real estate,
mortgages, cash, or federal government securities, and 75% or more of the REIT’s yearly
gross income must be derived directly or indirectly from real property (including mortgages,

partnerships and other REITs). [Asset Test]

3) “Passive Investment Entity Requirement”. REITs must derive their income from
primarily passive sources like rents and mortgage interest, as distinct from short-term
trading or sale of property assets. They cannot use their tax status to shield non-real-estate
income from corporate taxation. A REIT is subject to a tax of 100% on net income from
""prohibited transactions', such as the sale or other dispositiah of property held primarily for
sale in the ordinary course of its trade or business. Howeyen if the REIT sells property it has
held for at least 4 years and the aggregate adjusteddasis of the property sold does not exceed
10% of the aggregate basis of all assets of #ie"'REIT as of the beginning of the year, then no

prohibited transaction is deemed to have.accurred. [Income Test]

4) “Earnings Payout Requirément”. 90% or more of the REIT’s annual taxable income
must be distributed to shHareholders as dividends each year. (Shareholders will then pay

ordinary income taxoh the earnings in their personal taxes.) [Distribution Test]
14
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Mo Bifdig TS tHe'90% payotit eoristraint? . . .

The 90% earnings payout requirement could force REITs to rely more
heavily on external sources of capital (e.g., stock mkt, bond mkt,
mortgages) than other corporations.

But in fact, this constraint has not usually been binding:
» Typical REIT pays out more than the minimum requirement.

This Is because:

 Real estate is a capital intensive business investing in “cash
cows”, not a growth industry demanding constant cash feeding.

 IRS depreciation rules allow property assets to be depreciated
even though nominal values and cash fléwgeneration typically do
not decline, hence, depreciation expenses shelter much cash flow
(reducing taxable income, hence'reduting the payout
requirement).

=» During the 1990s the then-requirement of 95% earnings payout
typically equated to gnly about 60% of REIT operational cash flow,
and the averageREI¥ dividend payout was about 65% of such CF.

15
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How binding is the 90% payout constraint?
A first look at FFO at a basic level ...

EBIDTA $100
- Interest 20
- Depreciation 30

= GAAP Net Income $50

Dividends Paid $54.25 <:

How can the REIT pay more in
dividends than it receives in
Income?

$54.25 > 90% * $50 = $45.
Hence REIT “passes™
Distribution Test.

*GAAP NI represents accoupting earnings not cash flow
*Funds from Operatiorm (FEO) = GAAP NI + Depreciation

FFO = $80&\Biv/FFO = 54.25/80 = 68% << 90%

WWw - ¥sscommunitycollege.in - www.bssnewgeneration.in www.bsslifeskillscollege.in
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www.onlineeducation.bhar atsev REHRayaut Ratios, Rividendsasa Hercent of FFO
(Adjusted quarterly series, 1984-2005)
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There have been some significant relaxations of REIT
constraints, most notably:

» 1986: REITs permitted to “self manage”, no longer have to hire
an external manager.

*=» This permits REITs to be much more “active”, integrated
corporations, similar to typical industrial firms (only still subject
to the previously-noted constraints).

« 1993: REITs permitted to “look through” a pension fund to count
It as a number of investors equal to its members (avoids Five or
Fewer Rule for pension fund investmentinREITS).

« 1999: REITs permitted to€ngage in non-REIT type activity via
Taxable REIT Subsidiaries (TRS), in which the subsidiary is subject
to corporate income\tax (e.g., 3"9-party property management,

brokerage, property trading).
18
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* Nevertheless, the REIT restrictions (not just the 90% payout
rule, but other constraints previously noted as well), do have some
limiting effect on REIT operations, ... at least for some REITs at
some times.

» These restrictions may provide some reason, in specific instances,
why a REIT’s stock market valuation might be less than the NAV
of the property assets it owns.

* And to avoid these constraints is the reason why many real estate
firms (some publicly-traded) have elected ta be “C-corporations”
subject to corporate income tax.

e Such firms are called “REOCs™(Redl Estate Operating Companies).

e Obviously, the “merthant building” firms, such as the major
publicly-traded.tkaet housing developers, are all REOC:s.

19



147

2319 1he 19905 REI1T Boom and Modern REIT Era

Size of the U.S. Equity REIT Sector
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ure by MIT OCW, adapted from course textbook. 20
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Equity Capital Raised in Initial Public Offerings (IPOs) and Secondary Offerings
(SEOs), U.S. REIT Sector
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15,000
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Millions of Dollars Raised
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90 91 92 93 94 8 99 00 01 02 03 04 05

[[] SEOs

Figure by MIT OCW, adapted from course textbook.
21
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Securities Offerings by REITs
(Quarterly 1992:Q1-2006:Q2)

Billions of Dollars
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Figure by MIT OCW.
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Figure by MIT OCW.
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Property Acquisition by REITs
(Quarterly 1992:Q1-2006:Q4)
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Average Daily Dollar Trading Volume of the FTSE NAREIT All REIT Index
(March 1990 - June 2006)
Millions of dollars
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Source: NAREIT®
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REIT Membership in the S&P 500 Index

AIMCO AlV 3/13/2003
Archstone-Smith ASN 12/17/2004
Boston Properties BXP 3/31/2006
Equity Office EOP 10/1/2001 In the fall of 2001
Equity Residential EQR 11/1/2001 oo (RIS HIELL
_ gain some respect!
Kimco Realty KIM 4/3/2006
Plum Creek Timber PCL 1/16/2002
ProLogis PLD 7/16/2003
Public Storage, Inc. PSA 8/48/2005
Simon Property SPG 6/25/2002
Vornado Realty Trust VNO 8/11/2005

25
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23.2 REIT Analysis & Valuation in the Stock Market

REIT shares are valued in the same way as other public equities,
but with a twist because of the unique Real Estate asset base ...

Dividend Discount or DCF Models N REITs viewed
= Share price equals PV of expected future dividends as operating

_ _ p companies like
Earnings Multiple Shortcuts to DCF other publicly-
= Share price equals a multiple of REIT earnings/cash flow fhaeainm>

(23.2.2)

Premium to Net Asset Value (NAV) of a REIT’s Properties (23.2.5)

Build an estimate of public REIT equity value,starting with the private mkt value
of a REIT’s assets in place, then adjust for-growth opps and other factors.

— Share price equals a “warranted”. préemium (or discount) to REIT NAV

The three approaches are certainhy-tetated, but may at times provide different
indications of value, depending’on the general economic environment as well as
conditions in the public steck and bond markets, and the private real estate
market.

26
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23.2.1"Viore 6N RETT EarnifigsVieasuies

The Problem:

How to compare REIT earnings with those of other corporations
(e.g., so as to compare share price/earnings multiples on an “apples
vs apples” basis.

* Real estate investment & ownership (the “REIT business™) is very
capital intensive:

«=» REITs have abnormally high depreciation expenses, which reduce
“official earnings” (GAAP net income), the standard measure of
corporate earnings on Wall Street.

* Yet REIT assets do not actually depreciate inthe\sense that “same-
store” property cash flows and values typically ao not decline in nominal
terms (because the real depreciation rate i property is typically matched
or even exceeded by the general monretary inflation rate).

= Hence (so the argument goes):

GAAP earnings gan‘tpresent a “fair” or “accurate” measure of
REIT earnings.

27
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In the early 1990s, the REIT industry (through NAREIT) came up with
an alternative measure of earnings that the industry tried to promulgate
as a substitute for GAAP net income for the REIT industry:

“Funds From Operations™
FFO

FFO (“Funds From Operations”)
Start with GAAP net income, then
Add back: Real property depreciation expense.
Add back: Preferred stock dividends and distributions to OP unit- holders.

Deduct: Net gains from property sales’ & éxtraordinary items.

FFO = Aggregate (i‘e. firm level) NOI - interest

28
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This was further supplemented by another measure that more closely
reflected cash flow actually available for external distribution:

“Adjusted Funds From Operations™
AFFO

AFFO (“Adjusted Funds from Operation”) — sim to & smtms aka
“Funds Available for Distritution” (FAD¥)

Start with FFO, then:
Deduct: Recurring capital improvement expenditures (Cl).
Adjust for: Straight-line rents.
Deduct: Amortization of debt principle (AMORT).

AFFO = Aggregate (i.e. firhd’level) EBTCF <«

Less entity level
overhead

Terminology Alert!

In common parlance.it is often not clear exactly what measure is being
referred o when people use the terms “FFO” and “AFFO”.

29
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property level. But what is an important difference between these two
measures of earnings?...

FFO is a firm-level measure that is net of interest payments on the REIT’s debt.
NOI is a property-level measure that is free and clear of debt.

AFFO is the firm-level analog to the EBTCF (Equity Before-Tax Cash Flow)
measure at the property level (only from operations, not asset sales).

Typical P/E ratios based on AFFO have varied between 8 and 12 in recent years for
most REITs (vs around 15 for stocks), while dividend yields have traditionally
averaged 6% to 8%o.

In recent years P/Es have risen to over 20, and yields have fallen (as in other asset
classes), lately below 4%.

A simple (and somewhat simplistic) method 6f-RE{T valuation of a property
acquisition would be to compare the propeikty price / EBTCF multiple (based on the
REIT’s target capital structure debt.applied to the property) with the REIT’s
current P/E. If the latter exceeds‘the-former, the acquisition may seem feasible
(and/or “accretive” — to grow share price — if the REIT multiple exceeds the
property multiple).

However, you'are more sophisticated than this simplistic approach, aren’t you!
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ProblemsWith FFO SAFFO ete. )y bsslimisson.in
The principle underlying “The FFO Movement” is valid:

Cash flow matters more than accounting numbers.

However, in practice several problems arose with the use of FFO:

* The REIT industry could never agree on a single, mandatory standard
definition of how to define and measure FFO (or AFFO, or any of the other
cash-oriented earnings measures).

« =» There arose a profusion of different measures and definitions, with each
REIT tending to customize its own measure (e.g., REITs that made substantial
money from property sales didn’t like FFO’s removal of extraordinary
earnings due to asset sales; they said their “operations’ included “asset
sales™).

» There was a substantial loss in credibility (rased perhaps more on perception
than reality), which was exacerbatedwvith the general corporate “Pro-Forma
Earnings Scandal’ of the early2000s, associated with the stock market crash.

For all its faults, GAAR%et income has the one great advantage that it is uniformly
and precisely defined,\the same for everyone.
31
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23.2'2'Dividend Pricing Maodels and thie Gordon Shortcut
The Stock market is highly integrated.
REIT equity shares are traded in the stock market.
So REITs are valued essentially like other stocks (DCF, Ch.10):
DIV, DIV, DIV,
= + ol 3
1+r  (@+r)° (Q+r)

DIV = Annual entity (firm) level equity cash flow to stockholders (*Dividends™).

r = Stock Mkt’s required ex ante total return to firm-level equity (REIT’s avg
equity cost of capital).
E = Value of REIT’s equity (stock price).

More common short-cut is:

DIV, “Gordon Growth

E_ <

r—g* Model” (GGM)

(Basedwon farward-looking long-run average r and g.)

g* = Long-kun avyg future growth rate in dividends.
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GOM ¥ REIT Vallie =T (Dlv, g% r ) Based on three values. E - DIV,
—g *

DIV, € PBTCF - DS - plowback (holdings & sales, less plowback):
» Analyze firm’s current property operations & financing.

» Firm can temporarily pay out more cash than it earns from operations by the use
of sales of its assets or by the use of financing techniques, but GGM requires long-
run average values (avoid or stabilize “extraordinary” sources of dividends).

g* isvery important ( 1 pt Ag* = >~=20% AE ). Reflects:
* LR growth in EBTCF (sustainable “same store growth”(as levered) +
“plowback™).
* LR ability of REIT mgt to generate “growth opportunities” (NPV>0
projects). This is the toughest part (and why we add the * to the g).

r=Firm’s avg equity OCC =r;+RP = y+ g*  ifthe firm’s equity:
€ Based on Stock Mkt’s perception & evatuationtof firm-level risk.
Two major traditional approaches to estivhate E[RP]: CAPM & GGM.
r=r; +IB(E[rM]_rf)
S
E
(Best.applied to a class or type of stocks.)

=

+g* = y+g*

Most volatility INNREIT prices due to changes in mkt expectns about g* & T.
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1. Build up the REIT value in 2 steps:
o Istvalue the “same store” existing assets.

e 2nd add the value of positive NPV “growth opportunities”(unexercised
options, entity-level value creation) — this is very dependent on the REIT’s
mgt. (This is not routine earnings plowback growth via zero-NPV
expansion.)

2. The GGM can be applied either to dividends or to earnings:

» Dividend application must include “plowback” effect & mgt dividend policy
(“sticky yield). Note that zero-NPV expansion of the REIT does not
generally add any value to the REIT. (Miller-Modigliani: Irrelevance of
Dividend Policy.) Therefore:

o Often better to apply GGM to REIT earningsrather than dividends. (Can
provide a “reality check”, can be based mowke completely on *“‘same-store”
property level analysis, which isdndretransparent and solid than future
growth stories.

Reality Check: In long rdn{inabsence of NPV > 0 growth opportunities):

High Price/Earnings Ratio,=» Either low r, or high same-store levered g¢ .

How sustainable'is a tow r?; How realistic is a high same-store levered gg?;
Where does NPV > 0 come from?

34
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JAnalysisiFips The.GGM.canbe applied either to dividends or to earnings... 162
Consider a REIT with no positive NPV opportunities
( Do such opportunites really exist, anyway?... )
This is the suggested first step in building up the REIT value.
What is the relationship between dividends & earnings in the GGM context?...

e AFFO DV by cAFFO, . g> 0.

'—0¢ r-9¢

g = Long-run growth rate in dividends per share (includes effect of “plowback’).
ge = Long-run growth rate in earnings (AFFO) of pre-existing (“‘same-store”) assets.

DIV, = (1-p)AFFO, = (1-p)ycE,, where p is the “plowback ratio”, and :
Ye = equity income yield from firm’s underlying asset equity [=AFFO/Ejor @ property level = EBTCF/(V-D)],
E, = firm’s underlying asset equity value at the beginning of Yea 1. Then:

DIVz = (l'p)yEEl = (1'p)yE[(1+gE)Eo + pyEEo] = (1'p)yE(l+gE+pyE)Eo = (1+gE+pyE)DIV1 :
D9=0:+PYe, DI =9 PV

Note: For a REIT, in the absence of growth oppestunities (all acquisitions @ NPV=0), E, is essentially based
only on the firm’s assets in place, and yj is‘theseurrent equity yield of those assets. Thus, g is essentially the
long-run growth rate in““same stare® earnings (EBTCF as levered).

ARG AFFD, 1 E/Sh 1 1-p
= y = R 'Aw = . . . = P/ E = = —
F=0e E Price/Earnings Ratio AFFO,/Sh r—-g. r-g

wWwW . ¥sscommunitycollege.in  www.bssnewgener ation.in www.bsslifeskillscollege.in 35
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Percent M
A FFO Per Share Growth
(Year-over-year growth, 1993-2005)
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Note: Data for 1994-1999 based on partial information for the Top 100 equity REITs

|
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Figure by MIT OCW.
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E=DIV,/(r-g*):
1. 1ststep was to start with realistic same-store growth rate: g .

2. 2ndstep was to then consider realistic sustainable plowback rate ( p ) to get:
g = g + pye (Where ye = levered equity cash yield of properties: EBTCF / V (less
entity level G&A).

3. Finally now add effect (if any) of positive NPV opportunities (micro level options,
entity-level value creation) to get g*, whereg*>g:

Value of Firm (E) = Value of Existing Assets in Place (less debt)
+ Net Value of Growth Opportunities

g - L= P)AFFO, | NPV (growth opportunities)
r—g
AFF \
©, + NPV (growth oppartunities)

Value of F'— e
assets in .
place less DIV, (1p)AFFO, / Collapsing it mt_o the GGM
debt = - = ZY o framework: g* is larger than g

J J without growth opportunities.
NPV >0 growth eppsiresultin high ¢ P _(1-p)
REIT priCe tvs)wvevgsgc’(])!nrllrg%t(/rc]olrfgé%l eﬁwvﬁssn ge'rla(\e!:a!i:o(r?]rn_vv&kéﬁllzifle:s&?ﬁsgjﬁggginare) - r— g *
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SurmaryE& review Upterhere . . vwwbssdllmissonn

g* is very important ( 1 pt Ag* 2> =20% AE ). Reflects:
* LR growth in EBTCF (sustainable “same store growth” + “plowback™).
* LR ability of REIT mgt to generate “growth opportunities” (NPV>0
projects): difference between g* and g (or gg ).

Same store growth ( g¢ ) (existing property cash flow growth) is pretty mundane:
 Easy to quantify, Easy to predict,
» Usually not very exciting (R.E. “bricks & mortar” are “cash cows”, not “growth
stars”, though use of leverage can make more exciting).

Plowback ( g ) (NPV=0 acquisition of assets) is more uncertain:
* How long can firm find new acquisitions at NPVV=07?
» But analyst can “short-cut” around this question by using AFFO (earnings)
version of GGM (as noted on previous slides).

Growth opportunities ( g* ) (NPV>0 actions) is themore interesting source of growth:
» More uncertain & difficult to predict(lowrealistic?, How sustainable?),
* More volatility in mkt expectné akout magnitude of NPV>0 opportunities.

Positive NPV growth oppogtunities?

Micro (property) level: Buy kow'or Sell High Deals; “Arbitrage” betw publ & priv mkts;
Entrepreneurial/Inngvative Devlopment; Creative Mgt of Operations.

Macro (firm) levelsEcoriomies of Scale; Franchise Value; Rental Mkt Dominance; etc. 39
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Assumptions about growth environment

Case 1: No expansion [no plowback (p = 0), DIV, = AFFO,]
DIV; _ AFFO,

E= =
-9 -0

Case 2: Internally Financed Expansion but no Growth
Opportunities

DIV, (1- p)AFFO;  AFFO;

r-g r-g = r-g,

O<p<l1

=0 +p(r-9g) =09¢ + Py

Case 3: Internally Financed Expansion and Growth
Opportunities

E* = E + NPV(growth opportunities)

(l = p)AFF01 .-
* = ————  + NPVi{grewth opportunities)

= Ar\F_Zol +NPV(growth opportunities)
E
E* DIV, _ (1 - p)AFFOl
r-gr r-g*

Figure by MIT OCW, adapted from course textbook.
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23.2.3 Fundamental Growth Opportunities

Are REITs growth stocks or income stocks?...

Beneficial of Boston (BOB): An “income REIT™...

Owns properties that pay $100 million / yr, in perpetuity, no debt.
OCC =r =109%; g=0.

Using GGM, BOB’s equity is worth:

_ $100 million _ $100 miNOWS &1 404 mittion

"% 0.10-0.0 020
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Sioux Realty (Sioux): A “growth REIT™...

Sioux owns stabilized operating properties like BOB’s that pay $50
million / yr in perpetuity, no debt, plus:

Land on which a completed project worth $3000 million in one year can
be built, at a cost of $2400 million construction. Due to the risk in this
development project (note the operational leverage), the OCC for this
project is 20%.

Thus, Sioux’s value Is:

E.oux = PV (Existing) + PV, (Growth)

$5O million $600 million

0.10-0.0'C~" 1+0.20
= ($5003 $500) million

291000 million

42

wWwW . ¥sscommunitycollege.in  www.bssnewgener ation.in www.bsslifeskillscollege.in



www.onlineeducation.bhar atsevaksamaj .net www.bssskillmission.in LAY

BOB’s and Sioux’s Price/Earnings multiples are:

(E/AFFO)BOB _ $1000 million 10

$100 million

$1000 million _ 20

(E/ AFFO);00x = $50 million

If they pay out all their income as dividends, what are the current yields of
these two REITS?  Answer: BOB yield = 10%, Sioux yield = 5%.

Why is Sioux a “growth REIT™?...

Is it because Sioux “does developimient projects”?...

Suppose Sioux did not already swna the land (and were similar to the *“second
best developer” on the sjte)?

43
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stocks have positive NPV opportunities.

Value of Firm = Value of Existing Assets in Place (less debt)

Equity (E) + Net Value of Growth Opportunities
g - L= P)AFFO, | NPV (growth opportunities)
r—g
= AFFO, + NPV (growth opportunities)
Value of F'— e
assets in
place less _DIv, (- p)AFFQ, Collapsing it into the GGM
debt o g B r-g° framework: g*is larger than g

wighout growth opportunities.

NPV >0 growth opps. result in high REITprice to earnings multiples ...

(1 p)
/AFFO / AFFO per share) —

44
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Typical sources of growth (NPV > 0) opportunities in REITs (if any):

e Developable land already owned.

e Entrepreneurial abilities (in devipt, or possibly other activities).
e Macro-level abilities
(scale economies?, franchise value?, econ of scope?).

o Differential property asset valuation in stock vs private property
markets.

23.2.4

“Most REITs are not growth stecks most of the time,
but some REITs are growth,stocks ' most of the time,
and most REITs are growth’stocks some of the time.”

Last'case Is possible because of ...

45
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2325 Pardliel Asset"NMarketsand NAV-Based Valuation

Public versus Private Market Pricing of Real Estate Equity ...
REIT Share Price Premium to NAV

40%

30%

20%

10% -

0%

% (Share Price-NAV)/NAV

n -10%
g
o
o
- 0,
> -20%
<
-30%
-40% @
o — AN (90 <t N~ (o0] ()] o — (V] (92] <t Lo O
% e % S S % 0 S 0 Q Q Q Q Q Q Q
C C C C % C C C C C C C C C C C
I ) I ) ) ) ) ) ) ) ) ] 5] <
L) L Law ) L) L] L] L] L] L] L] L] Law) L] Law) L] L]
Source: G t Advisors
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What is REIT “NAV” ? . ..

Net Asset Value = REIT Assets Value (as valued in property market *)
— REIT Liabilities**

+ No. Shares Outstanding

* As estimated by REIT analyst, e.g.: “mass appraisal”:

 Divide REIT holdings into major market segments (e.g., Offices in Boston,
Warehouses in Chicago);

« Identify NOI (like EBITDA) associated with each segment;
 Estimate current property mkt prevailing “cap rates” in each segment;
» Apply estimated cap rates to estimated NOI to estimate asset value in each segment.

» Add and adjust for: (i) Land holdings & constructiomin progress; (ii) Non-asset-
based earnings (e.g., prop.mgt fees) using estimated R/E-ratio.

** Theoretically should be market value of debt{often,book value used in practice).

Comparison of resulting NAV with.the stock mkt based share price:
=>» Stock Mkt / Property MktAaltation Differential,

=» Stock Value — NAV = NPV @f-REIT Growth Opportunities (as valued by the
stock mkt); &/or...

=>» Errors or omissianhs in the NAV estimation process.

a7

WWw - ¥sscommunitycollege.in - www.bssnewgeneration.in www.bsslifeskillscollege.in



www.onlineeducation.bhar atsevaksamaj .net

www.bssskillmission.in

Private Property Market ‘

Cash Flows and Asset Valuation in the Private Property and Public REIT Markets

Public REIT Market

Annual Cash Flows from Operations

Annual Cash Flows from Operations

Effective Gross Income (EGI)

- Operating Expenses (OES)

Net Operating Income (NOI)
Capital Improvement Expenditures (CI)
Property-Before-Tax Cash Flow (PBTCF)
Debt Service (DS)

Equity-Before-Tax Cash Flow (EBTCF)

Effective Gross Income (EGI)
- Operating Expenses (OEs)
= Net Operating Income (NOI)
- Corporate Overhead (G&A Expenses)
= EBITDA (Earnings Before Interest, Taxes, Depreciation,
and Amortization)
- Interest
= Funds from Operations (FFO)
- Adjustment for Straight-Lining Rents
- Amortization of M

Valuation

- Capital Improveémen
= Adjust u;&o

NOI

Asset Value = ——
Cap Rate

ice = (AFFO/share)*(P/AFFO Multiple)
re Price = (NAV/share)*(Prem. to NAV)

igu IT OCW, adapted from course textbook.
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Anothierperspectiveorritiissame pointfrom-Chapter 12) ...

—A—NAREIT Share Price —#— Green Street NAV ====Ratio (Price/NAV)

90-uer
- S0-InC
- Go-uer
- ¥0-InC
- ¥O-uer
- €0-InC
- €0-uer
- ¢o-Inc
- ¢O-uer
- TO-InC
- To-uer
- 00-InC
- 00-uer
- 66°INC
- 66-uer
- 86-INC
- 86-uer

RL6TINe

- L6-uer
5967100
K 96"Ueg
- G6-INC
- G6-uep
- ¥6-InC
- v6-uer
- €67InC
- €6-uer
- ¢67INC
- ¢6-uer
- T6-InC
- T6-uer
- 06-INC

2.6

2.4

(066T el T=1134VN) S821pul AVN pue 1134VN

06-uer
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&r perspective on this point (Update of Exh.7-4 from Chapter 7) . ..

Exhibit 7-4:
End of Year Public vs Private Asset Mkt Commercial RE Values:
(Indexes set to have Equal Avg Values 1974-2006)

4.1

3.6 -

3.1 -

74 76 78 80 182, 84 86 88 90 92 94 96 98 00 02 04 06
—— NAREIT (Unlevered) —o— NCREIF (Unsmoothed)
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is point (here monthly, with private R.E.

represented by transactions-based indexes) . . .

Indexes of Commercial Property Values: Private vs REITs
(2002 = 1.00)

— Private
— REITS

1986 _
1988 -
1990 -
1992 -
1994 -
1996 -
1998 -
2000 -
2002 -
2004 -
2006 -

Ww . ¥sscommunitycollege.in - www.bssnewgener ation.in www.bsslifeskillscollege.in

178

51



179

Www.onlineeducation.bharatsefé?a(r)nla'.ngetin 6vwv¥l_t§§ﬁl_l_h§650)élrbenod

Indexes of Commercial Property Values: Private vs REITs
(2002 = 1.00)
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The pointis. ..

* REIT-based valuations & private property mkt-based valuations appear
to be different much of the time.

» These differences do not appear to be explainable by differences in the
underlying operating cash flows of the REITs vs the private properties;
nor are they explainable entirely by purely firm-level considerations (e.g.,
debt financing, entity-level mgt, trading, etc.).

e Thus, at least part of these differences appear to be micro-level valuation
differences, differences in the two markets’ perceptions of the values of the
same underlying properties as of the same point in time (“micro-level” =
“bricks & mortar”, underlying assets as opposed\te-firm-level effects).

» There is some evidence that REIT valuations tend to be a bit more
volatile, and to lead the private property market valuations in time (based
on timing of major cyclical tuyRifig-points, the lead may be up to 3 years.)

* There is also some tentativeevidence that the differences between the
two markets may e ditninishing in recent years (faster “mean reversion”
of P/NAV differential).

wWwW . ¥sscommunitycollege.in  www.bssnewgener ation.in www.bsslifeskillscollege.in
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Major investment issues of the valuation difference:

1. Which market should the investor use to make real estate
Investments: public (REIT), or private (direct property)?

2. Is there scope for “arbitrage” between the two markets?
That 1s, can (nearly) riskless profits be earned by moving
assets from one ownership form to the other:

« Taking private assets public via REIT acquisition or IPO?;
 Taking REIT assets private via buyout/privatization or simply via
sale of assets or secured debt in the private market?

3. What is the nature and magnitude of the micro-level
differential valuation (and which value Is “correct™)?

54
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Two ways to consider the micro-level differential valuation:
Longitudinal & Cross-sectional

Longitudinal (across time) difference:

* REIT mkt leads private market (not perfectly, but...):
 Info flows from Public =» Private (mkt as whole)
(Public mkt more informationally “efficient”.)

Cross-sectional (across REITS) difference:

* Private Mkt NAVs contain information (again, not
perfect, but...)

 Low P/NAV REITS tend to rise, & vice versa.
(Public mkt tendsto “overshoot” or “herd”.)

* Info tan fiow from Private =» Public (specific
RENS) 58
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Aside: Recent development in the relation between the two
markets . . .

Regarding the longitudinal (aggregate) relationship:

* Traditional wisdom (and historical evidence) suggests REITs lead
Private (REIT =» Private).

 But recent behavior (post 2001) may suggest otherwise: greater
contemporaneous link, or even Private leading REITs (Private =»
REIT).

 This phenomenon corresponds to the broad growth in private equity
Investments and massive capital flows inta private assets including
real estate following the “dot.com bdbbleiburst” in the stock mkt.

e It also may be related to REITs.owning a larger share of properties
In many mkt segments,.sichsthat private investors in the direct
property market are mefre influenced by REIT capital.

56
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Mkt Index Value Levels

If Public =» Private, then:
 Public > Private when values are rising;
* Private > Public when values are falling.

—— Private

— Public
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Mkt Index Value Levels

If Private =» Public, then:
* Private > Public when values are rising;
* Public > Private when values are falling.

—— Private

— Public
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"""Red used to be left of biue, but fately the opposite . . .

Exhibit 7-4:
End of Year Public vs Private Asset Mkt Commercial RE Values:
(Indexes set to have Equal Avg Values 1974-2006)

4.1

3.6 -

3.1 -

74 76 78 80 182, 84 86 88 90 92 94 96 98 00 02 04 06
—— NAREIT (Unlevered) —o— NCREIF (Unsmoothed)
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1.7
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1.4
1.3
1.2
1.1

0.9
0.8
0.7
0.6
0.5

Indexes of Commercial Property Values: Private vs REITs

(2002 = 1.00)

| Recently (since 2004), private mkt
| valuations seem to be above public

mkt valuations when mkt is rising.
| =>Private mkt leading public?
| (Price discovery in private mkt?)
| WilLthis shift in locus of price
- discovery remain?...
i AN ™ < L Wm0 O N~ 0 O o — N <t Lo O
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Figure by MIT OCW.
But if equal in 2002, then transactions-based indexes & de-levering REITs =»
Private > Public by end of 2006 . . .

Transactions Prices Based Index of Private R.E vs\Unlévered NAREIT Index

1.7
1.5 -
1.3 -
1.1 -
0.9 1 Private
0.7 — REITs
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Definition of the micro-level valuation difference:
For specific individual properties:

IVeeir 7 MVpgryy
(Recall that stock mkt makes: IVgg:=MVgg 7 IN Share price.

Thus, if a micro-level valuation difference exists, then profitable (NPV > 0)

opportunities exist for REITs by buying or selling properties in the private
property market.

This Is often referred to as (positive or negative)‘accretion’ opportunity for
REITS:

REIT Buying: NPV, (RETTJENPV (REIT) = IVger — MVpg,y
REIT Selling: NPV, (REIT) = NPV,(REIT) = MVpgyy = IVrgir

Mitigated by transaction costs and management or firm-level considerations.

62
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WhHeEn RETTvaluation's"Private valgation(positive REIT premium to
NAV):

* REITs have growth opportunities (NPV>0, “accretion’) from buying in the
private market.

» REITSs raise capital by issuing stock in the public mkt, use proceeds to buy
properties.

When REIT valuation < Private valuation (negative REIT premium to
NAV):
* REITs are no longer “growth stocks™, and their shares are re-priced accordingly

in the stock market (price/earnings multiples fall, REITs are priced like “value
stocks”, or “income stocks™).

* In the extreme, REITs may become “shrinking stocks”’, maximizing shareholder
value by selling off property equity (or debt) and paying out proceeds in dividends.

The 2 mkts swing between these 2 conditions, also with periods when they
are nearly equal valued.

Little “arbitrage trading” ofcurssvhen the 2 mkts are within 5%-10% of
each other’s valuations\(due to transaction costs, firm-level effects).

Arbitrage trading tends to keep valuation differences to less than 15%o-
20%, but qccasionally greater differences have briefly occurred. 63
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How cafraREFT *rermailrapublic REVTSH business”, and still maximize o

shareholder value during times when the stock market valuation of real estate is
less than the private property market valuation? . . .

I\/REIT = I\/I\/PRIV

* Sell into the private market most but not all of the equity in many of their properties (e.g.,
sell properties into a partnership controlled by the REIT, with passive equity partners),
paying out proceeds in extraordinary dividends (or stock purchases), while retaining
effective operational control over the assets (e.g., sell to passive partners, such as pension
funds): = REIT retains scale & operational product.

» Issue secured debt (mortgages) collateralized by the excess of MV g, 0ver IVt , paying
out proceeds as extraordinary dividends. ( € Risky.)

» Sell some of their properties outright into the private market (paying proceeds as dividends
or stock purchase), but subject to contracts to retain the RERN as property manager (TRS).

o If private market valuations are sufficiently high*(andexpected to remain so), consider
going into development projects with most finahciig.eoming from external private equity
and debt sources: =» Use the REIT’s entréprengurial capability; Use developable land
already owned; Maximize leverage ofiprivate market valuation. (Note: Though tempting, this
strategy is risky at the peak of a priyate market cycle.)

* Reinvest proceeds fromndamestic private market sales into international real estate assets
where valuations arefower {yields are higher).

64
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Causesof'micro-levelvalgation differential:
Two possible sources: CFs & OCC

(Recall DCF valuation formula.)

The CF-based source: Idiosyncratic valuation differences:
o Affects specific properties or specific REITs.

» Caused by differential ability to generate firm-level incremental CF
from same properties (e.g., REIT scale economies, franchise value, space
market monopoly power, adjacent prop spillover, etc.)

The OCC-based source: Market-wide valuation differences:
o Affects all properties, all REITs.
 Reflects different informational efficiency (REI¥ lead).

 Reflects different investor clienteles arid-different market functioning
leading to different liquidity, different.risk & return patterns in the
Investment results, causing differential perceptions or pricing of risk.

Note: Some REIT mgt &ctions; such as capital structure (financing of the
REIT), property devipt or trading strategy, etc., affect firm-level REIT value
but not micra-léveliproperty valuation (of existing assets in place). 65
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Which valuation’is ““correct”? . . .

Would you believe...
They both are?

(Each in their own way, for their relevant investor clientele.)

But keep in mind...

* Tendency of REIT market to lead private mkt (sometimes
up to 3 years). (Recall longitudinal difference noted earlier.)

e Tendency of REIT market to exhinit\‘excess volatility”:

e transient “overshooting’ of valsation-changes, followed by
“corrections”. (Also recall cyGss-sectional difference noted earlier.)

 Two markets sometimesexhibit a “tortoise & hare”
relationship (botircan “learn” from the other).
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It is Worth Teviewing Section 12:3.5 at'this point. . "

12.3.5: Risk is In the object not in the beholder.

(Remember from Ch.10: Match disc.rate to the risk of the
Investment whose CFs are being discounted.)

Property "X" has the same risk for Investor "A" as
for Investor "B".

Therefore, oppty cost of cap (r) is same for “A” &
“B” for purposes of evaluating RV of investment
In “X” (same discount rate)

Unless, say, “A” has seinetinique ability to alter the
risk of X’s future GFs. (This is rare: be skeptical of
such claims!)

67
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Example...

REIT A has expected total return to equity = 12%, Avg.debt int.rate = 7%,

Debt/Total Asset Value Ratio = 20%
What is REIT A’s (firm-level) Cost of Capital (WACC)?

Ans: (0.2)7% + (1-0.2)12% = 1.4% + 9.6% = 11%.

REIT B has no debt, curr.div.yield = 6%, pays out all its earnings in
dividends (share price/earnings multiple = 16.667), avg.div. growth
rate = 4%l/yr.

What is REIT B’s (firm-level) Cost of Caplta\w&C)?
[Hint: Use “Gordon Growth Model”: r =

Ans: 6% + 4% = 10% %CJ(D
@xommumtycollegem www.bssnewgener ation.in www.bsslifeskillscollege.in
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Property X is a Boston Office Bldg, in a market where such bldgs sell at 8% cap
rates (CF / V), with 0.5% expected LR annual growth (in V & CF). It has
initial CF = $1,000,000/yr.

How much can REIT A afford to pay for Prop.X, without suffering loss
in share value, if the REIT market currently has a 10% premium over
the private property market in valuation?

Answer: $13,750,000, analyzed as follows...

Prop.X Val in Priv.Mkt = $12,500,000 = $1,000,000 / 0.08

= $1,000,000/ (8.5% - 0.5%), where y =r — g, as const.growth perpetuity.

Prop.X Val in REIT Mkt = $12,500,000 * 1.1 = $13,750,000, due to 10% premium.
Note: “cap rate” in REIT Mkt = 1/13.75 = 7.27%,

=» OCCforREIT isry =7.27% + 0.5% = 7.77% |B\ 75 =3$1/(.0777-.05).
Note: e

e Prop.X value for REIT is not equal,@; 00,000/ (11% - 0.5%) = $9,524,000.

e OCC relevant for valuing Pr ase for REIT is not 11% (REIT A’s firm
level WACC).

 Noris relevan@to‘: Prop.X OCC in Private Mkt = 8% + 0.5% = 8.5%.

. ommunitycollege.in www.bssnewgeneration.in www.bsslifeskillscollege.in
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Same question for REIT B . ..

Answer: Same as value for REIT A:
Prop.X Val for REIT B = $1,000,000 / (7.77% - 0.5%) = $13,750,000.

e This is not equal to $1,000,000 / (10%-4%) = $1,000,000 / 6% =
$16,667,000, REIT B’s P/E multiple applied to Prop.X earnings.

* Most of REIT B’s assets must be higher risk and higher growth than Prop.X
(perhaps REIT B mostly does development projects).

How much can Private Consortium “C” afford to pay for Prop.X?

Answer: $12,500,000 = $1,000,000 / 0.08 = The, Pxivate Mkt’s Value.

How much should either REIT (A or,B).pay¥or Prop.X?

Answer: $12,500,000, since tha# isthe-private mkt MV, unless they have to
compete with each other (of otRef REITS), & the resulting bidding war bids
the price up above that’

70
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Suppose REIT B can borrow money at 6% while REIT A must pay 7% for
corporate debt. Does this mean REIT B can afford to pay more for Prop.X than
REIT A, assuming both REITs would finance the purchase with corporate-level
debt?...

Answer: No.

» The value of the asset in the firm’s equity Is unaffected by it’s corporate cost
of debt.

* The firm’s borrowing rate does not generally eq ither its firm-level
WACC or the specific OCC relevant for a @V stment.
.

® ‘
® 71
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23.2.6 Agency Costs: Conflicts of Interest

Some major issues to watch out for...

1) Transaction bias in UPREITS:

eDue to tax-based conflict (different cost basis for LP investors vs public stock
investors)?...

2) Real estate interests outside the REIT:

eDo REIT managers have other real estate interests that compete with the
REIT’s properties or for the managers’ time & energy (other properties not in
the REIT, other interests such as brokerage or management firms)?...

3) Potential for “self-dealing™:

eDo REIT managers have incentives to have the RELT engage in “Sweatheart”
deals with brokerage, management, develegment firms in which they have
interests?...

4) Take-over difficulties re “5-ot-Fewer Rule™:

e REIT governance often,makes ostile takeovers particularly difficult, in part
due to 5-or-Fewer Rule,

72
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“UPREIT”

Structure

(Stockholders)

www.bgsskillmission.in ]
Private Investors

(Partnership Unit-holders)

4

REIT

Umbrella Partnership

(“Operating Partnership”: OP)

y

Property
Partnership

Property

y A
Property Property
Partnership Partnership

Property Property
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23.3 Some Considerations of REIT Management Strategy
The traditional real estate cliché about the “3 determinants of value”:
“Location, location, location.

The modern REIT cliché about the “3 determinants of value”:
“Management, management, management”.

Six major strategies or strategic considerations...

1) Financial strategy: “Caught between a rock and a hard place”...
- REITs don’t have traditional C-corp income tax-based rationale for
use of debt financing. But REITs often need external capital (R.E. is
capital-intensive, and REITs must pay out 90% of earnings). VVarious
considerations enter the REIT capital structure.gquation:

e Stock market wants growth;

e Real estate is not a growth asset without lets of leverage (maximized by

short-term or floating-rate debt);™ ™

o Stock market doesn’t like'RElTsto be highly levered (especially with

short-term or floating-rate delst).

=>» Solution: walkithe tightrope carefully.

74
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98 5 Some RETT Strategic Management Considerations (cont.)

2) Specialize (know your market):
e Be a “residential REIT” or a “retail REIT”, etc...
e Sometimes some combinations are “OK” (e.g., office & industrial)

e Geographical specialization is “less cool” (you gotta get scale economies
somehow!)

3) Build “franchise value” (brand name recognition?):
eImprove tenant service with increased geographical and product scope.

4) Consider “vertical integration™:

el_and, Devlpt, Asset ownership, Property MgtyLeasing, Tenant Svcs
(logistics, communications, etc), Information (databank);

eAllows REIT to ride through periedsiwhen stock market undervalues real
estate assets relative to the prgperty market (sell most asset ownership into
property market, retain control.and ancillary functions, possibly develop
new buildings);

eDuring periods of tew property market asset valuation relative to the stock

market, buy: existing properties and bank buildable land).

WWw - ¥sscommunitycollege.in - www.bssnewgeneration.in www.bsslifeskillscollege.in
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98 5 Some RETT Strategic Management Considerations (cont.)

5) Take advantage of Economies of Scale (such as they are):
e Are there scale economies in REIT administrative costs?...

e Are there scale economies in REIT capital costs?...
e \Where are the limits of such economies?...

e Are there economies of scope in REIT service provision?...

6) Try to develop some market power (“monopolyteantrol™) in local space
markets:

e Buy (or build) most of the space of a&aiven type in a given local
submarket;

e But beware, rare is the'submarket that has no potential close substitute
In the same metro_area.

76

WWw - ¥sscommunitycollege.in - www.bssnewgeneration.in www.bsslifeskillscollege.in



204

www.onli needucation.bharatﬁESrﬁlaj §%a| éVV&bEﬁ H@ﬁﬁﬂa’“ on

Distribution of Equity REITs by Firm Size (Market Capitalization)

A
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307 26.79
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10

# of REITs and % of REIT
Market Capitalization

Calculations bas

Figure by MIT OCW, adapted from course textbook. -
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wwon2BABACK e RETT valuation'guestion: Two Models...

1) The REIT as a closed-end mutual fund:

e It’s just a collection of assets with an added layer of management (hence, added
risk, added potential for agency cost);

e Value creation only as a “pass-through” vehicle for passive investors wanting a real
estate play...

=>» Trades at a discount below NAYV (private property market asset value).

2) The REIT as a vertically-integrated firm:

e It’s an entrepreneurial corporation (like other industrial and service companies in
the stock market, possibly subject to some economies of scale);

e Value creation via skillful management and genefatiorof unique real estate ideas
and options, providing some growth (NPV>Q)pportunities...

=>» Trades at a premium to NAV (private preperty market asset value).

Will theeai"REIT please stand up?...
(Will the stock marketsalways tar all REITs with the same brush?...)
(Will the stock rnarket always lurch between one model and the other?...)

78
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23.5'Some REIT investor considerations. ..

1) Choosing between public (REIT) versus private (direct property) investment
in real estate...

e Direct investment in private R.E. has problems regarding illiquidity,
need for active management and specialized local expertise, and lumpy
scale (capital constraints).

e But REITs provide less diversification in a stock-dominated portfolio,
and have more volatile, less-predictable returns.

=» Small investors without specialized expertise should probably stick with
REITSs.

=» Large investors or those with specialized expertise'tan benefit from direct
private investment (albeit also with some,REFT investment for tactical or
strategic portfolio management).

79
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2) REIT behavior in the stock market...

e On average REITs tend to be high-yield, low-beta stocks (B = 0.5,
typically a small-to-mid cap value stock);

e REITs tend to exhibit higher beta during market downswings than

during upswings (B = 0.8 in down-markets, 0.3 in up-markets — typical of
value stocks);

e REITs are probably not be useful for timing the stock market, but they
may be useful as a tactical tool for taking advantage of asset market cycles

in the private property market (which is more predictable than the stock
market).

80
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Correlation of Equity REIT Returns with Common Stock
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Returns (60 month moving average)

5 Year Rolling Correlation

0.90
0.80 A
0.70
0.60 -
0.50 -
0.40
—S&P 500
0.30 —=— Wilshire Small Cap Growth
—A—Wilshire Small Cap Value
0.20 |
0.10 ‘ o - ‘
ST EL DN F FF LS LSSSISTE
N AT AT AT AT AT AT NTIRNE AR AT AT AT A AT AT A AT A N AT A D

Source: Author’s calculations based on data available from Wilshire Associates and Standard and Poors.
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www  Real Estate Equity Derivatives

Geltner — Miller 20 Edition
Chapter 26

Section 26.3
Reall Estate Derivatives

(Index Return Swaps)
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ﬂ «  Real Estate Equity Derivatives

A derivative is an asset whose value depends completely on
the value of another asset (or a combination of assets).
e.g., Stock options.

Currently, private equity R.E. derivatives offered are
essentially “futures™ contracts:

 No cash changes hands up front (““noticnal trade amt.”)

The major products are “swaps™:

e ¢.g., Swap NPI return for a fixed return each quarter.
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Products Currently Offered

* NPI Appreciation Swap for Fixed
* NPI Total Return Swap for Fixed
* NPI Property Type Total Return Swap

» Similar products on IPD 1 U.K.
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REAL ESTATE

An Example...

» Littleton Fireman’s Fund 1s a Pension Fund that wants to invest in direct (private)
real estate for portfolio diversification

* But Littleton is small: They face high transaction costs and/or low diversification
within real estate (few properties: “noise”, “basis risk™); and

» Littleton is worried about lack of private R.E. liquidity (10 year investment?!?...)

» Southern State Teachers is a large pension fund, already invested in real estate.

 Southern finds itself over-invested in R.E. due to “denominator effect” (stock mkt
decline puts them over-target in R.E.).

» Southern hates to sell any of their individual properties because they like these
properties and they hate to incur the high transactions cost of sale; but

» They need to reduce their exposure to the R.E. asset class in their portfolio.
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An Example...

Both parties can benefit from the NCREIF Appreciation Swap:

» Littleton takes the ““long™ position (swaps fixed return for NPI
appreciation return).

» Southern takes the “‘short’ position (swaps NPI appreciation
return for the fixed return).

* Southern pays Littleton (short pays long) the NPI appreciation
return (““floating leg’) on the notional trade amount each quarter.

o Littleton pays Southern (long pays short) the ““fixed leg” (spread)
on the notional trade amount each quarter.

 Net cash owed 1s settled at the end of each quarter when the NPI
18 reported, for duration of swap contract (typically 2-3 years).
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REAL ESTATE

An Example...

Suppose Littleton & Southern agree on a two year contract to trade a ““notional”
amount of $100 million at the end of 2005, with a ““fixed leg” (spread) of 100bps:

* No cash changes hands at end of 2005Q4.

» Suppose 2006Q1 NPI appreciation return is 2.5%, then:
 Southern owes Littleton (short owes long) .025*$100 = $2,500,000;
» Littleton owes Southern (long owes short) .01*$100 = $1,000,000;
* They settle net cash flow: Southern pays Littleton $1,500,000.

 Suppose 2006Q2 NPI appreciation return is then negative 1.0%:

 Southern owes Littleton -.01*$100 = -$1,000,000 (i.c., =» Littleton owes
Southern $1,000,000);

« Littleton still owes Southern another $1,000,000 on the fixed spread (as
always);
* They settle net cash tlow: Littleton pays southern $2,000,000.

* This process confinnes through 20070Q4.
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An Example...

Portfolio risk impact on Littleton (long position):

e Gains risk effect of $100 million worth of real estate
investment;

e [oses risk effect of $100 million worth of riskfree bond
Investment.

i.e.: They’ve “swapped” $100 million of riskiree bond risk for
$100 million of private R.E. risk (beccause virtually all of the
quarterly risk in R.E. investment 1s in the appreciation return).
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ﬂmweeducanon-bharatsevammal%lOW-Q@w@iMatives Work:

An Example...

Portfolio risk impact on Southern (short position):
» Gains risk effect of $100 million worth of riskfree bonds;

* Loses risk effect of $100 million worth of private R.E.
investment (like NPI).

i.e.: They’ve “swapped” $100 million of real estate risk for $100
million of riskfree bond risk (i.e., they’ve eliminated $100 million
worth of R.E. risk exposure, again because virtually all of the
quarterly risk in R.E. investment 1s 1in the appreciation return, and
the fixed spread 1s riskless)
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ﬂmweeducanon-bharatsevammal%lOW-Q@w@iMatives Work:

An Example...

e Littleton (long position) ““covers’ their exposure to the fixed
spread by holding $100 million of riskfree bonds in their
portfolio.

 Southern (short position) ““covers’™ their exposure to the floating
leg (NPI appreciation return) by holding $100 million of real
estate (similar to NCREIF properties) in their portfolio.
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REAL ESTATE

Balance...

How Littleton might have arrived at their $100 million long purchase:

» Littleton previously had total portfolio $300 million invested 50%/50% Stocks &
Bonds. They want to move to equal shares Stocks, Bonds & Real Estate (for
diversification):

* First Littleton sells $50 million in Stocks & invests proceeds in bonds, so:

» Now Littleton has $100 million in Stocks (= target) and $200 million in bonds (=
target + $100 million).

» Bond investment over target is invested in riskfree boinds ($100 million to cover
fixed spread in R.E. derivative).

 Next Littleton buys $100 million long nosition in R.E. appreciation return swap
(requires zero cash investment).

» Littleton now effectively has risk exposure like $100 million each in Stocks, Bonds,
Real Estate, although actually still owns $200 million in bonds.
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Balance...

Littleton could accomplish this same result by buying $100
million worth of properties or private R.E. investment funds.

However:
- Transaction costs & management fees might be higher than
derivative fees.

 Effectively fewer number of properties (even in a fund)

would add “noise” and/or “basis risk” compared to derivative
that tracks NPI benchmark.

» There might be less liquidity or a longer horizon fixed

commitment (less mvestment flexibility), certainly with direct
property investment, possibly with fund investment (depending on type of

fund).
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ﬂmlmeeducatlon-bhala)eaiswatiwmﬁksk vs Property Risk

from a Portfolio Perspective

Another consideration:

For property returns to be as liquid as derivative
returns, property returns must be based on
transaction prices.

Derivative returns are based on an appraisal-based
index (at least in the case of NP1 & IPD), which
might have more favorabie risk characteristics (due
to “smoothing’).

(This consideration 1s better for the long position than the
short.)
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Balance...

How Southern might have arrived at their $100 million short purchase:

Previous Southern Portfolio: After 20% Stock Crash, Portfolio:
Stocks: $3333 M (55%) Stocks:  $2667 M (49%): A - $666 M
Bonds: $1818 M (30%) Bonds: $1818 M (34%): A0

R.E.: $ 909 M (15%) R.E.: $ 909 M (17%): A0

Total: $6060 M (100%) Total: $5394 M (100%): A - $666 M

Southern 1s now below-target in Stocks, above 1in bonds & R.E. (aka
“denominator effect...) Can correct (rebalance) by:

Purchase (Sale): New Portiolio:
Stocks:  $300 M (11% of previous) Stocks:  $2667 + 300 =2967 M (55%)
Bonds: (5200 M) (11% of previous) | Bor ds: $1818 - 200=1618 M (30%)
R.E.. ($100 M) (11% of previous) | | RE.. $ 909 - 100= 809 M (15%)
Total Net:5 0 M (0% of previcus) ‘ Total:  $5394+ 0=15394 M (100%)

Southern can accomplisii this by . . .
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lElL ESTAI’E

Balance...

Purchase (Sale): New Portfolio:

Stocks:  $300 M (11% of previous) Stocks:  $2667 + 300 =2967 M (55%)
Bonds: ($200 M) (11% of previous) | | Bonds: $1818 - 200 = 1618 M (30%)
R.E.: ($100 M) (11% of previous) R.E.: $ 909 - 100= 809 M (15%)
Total Net:$ 0 M (0% of previous) Total:  $5394+ 0=15394 M (100%)

Southern can accomplish the above by:
 Short $100 M R.E. Derivative (0 cash flow);

 Cover R.E. short by “earmarking” $100 M worth of R.E. (like NCREIF) to cover floating
leg (R.E. appreciation), thereby reducing R.E. risk exposure to $809 M;

» Short $100 riskless bonds (T-Bond futures mkt) (+$100 M cash flow), covered by R.E.
Derivative fixed spread, so no impact on poi tfolio risk exposure;

« Sell $200 M bonds (+$200 M cash {low), ieducing bond exposure to $1618 M;
* Use resulting +$300 M cash flow to purchase stocks, bringing exposure to $2967 M.

Without having to actually sell any properties.
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Balance...

Southern could take a more traditional approach of simply
borrowing an incremental $100 million against their R.E.

portfolio.

However:
» Covenants or restrictions may prevent such borrowing;

* Borrowing transaction costs and fees may exceed those of
derivative;

* Interest rates may make borrowing NPV < 0 transaction for

tax-exempt mvestor (maiginal borrower 1n debt mkt is taxed);

* And anyway this wiil not actually produce the target risk &
return allocation. ..
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REAL ESTATE

Balance...

The result of simply borrowing $100 million against their R.E. portfolio may
reduce the real estate equity on Southern’s books to $809 million, but it increases
the leverage of their real estate, thereby retaining the risk and return impact of the
full $909 million real estate asset holding in the portfolio.

The borrowing is like “shorting” bonds, thereby negating another $100 million of
bond investment in the portfolio risk/return profile, resulting in the following
effective portfolio allocation:

New Portfolio:

Stocks: Use proceeds to buy stock: $2667 + 300 =2967 M (55%)
Bonds: Sell $200 M worth: $1818 - 300=1518 M (28%)
R.E.: Borrow $100 M like shorting bonds:  $ 909- 0= 909 M (17%)
Total: $5394 + 0=5394 M (100%)

The only way to produce the target result without the use of the derivative is by
actually selling $10C miliion worth of Southern’s R.E. properties.
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IR Other Derivative Products

The Property Sector Swap

Swap total return of one NPI sub-index for total return of
another plus/minus a fixed leg (that might equal zero).

Usetul for portfolio rebalancing.

To better match benchmark (reduce a type of systematic
“basis risk™).

To “speculate” (make a bet) on one sector where you feel
you have superior knowledge.
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Speculation...

Previous example showed use of derivative for
portfolio balancing or target allocation purposes.

There 1s another major use for derivatives:

Speculation & Hedging...



ﬂ@pﬁuiﬂ'm-b@ﬁkﬂgnb@lﬁiﬁﬁﬁcves to Make Mon@y

in a Down Market...

Suppose you think the real estate market (& NPI) 1s
headed down.

You stand to lose money, even though you are a
good real estate asset manager.

You can use the short position in the NPI
appreciation or total return fuiture to continue to
make money in the down rarket. ..



REAL ESTATE

ﬂ@p{eﬁuiﬂ'm-b@ﬁkﬂgnb@lﬁiﬁﬁﬁcves to Make Mon@y

in a Down Market...

Example: You think NPI appreciation will be
negative 1%/qtr over next 2 years.

You feel you have positive “alpha” (super-normal
return due to superior asset mgt).

Or 1t could stmply be you have lower-risk (less
cyclical) properties. (This would be “beta”).

So your appreciation wiil be only negative 0.5%/qtr
over the same period.

How can vou use the swap contract?...
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ﬂ@p{eﬁuiﬂ'm-b@ﬁkﬂgnb@lﬁiﬁﬁﬁcves to Make Mon@y

in a Down Market...

Say you short $100 million of NPI appreciation futures.

If your expectations are born out, you will receive $1 million
per qtr from the derivative, plus the fixed spread (which
however will probably be negative, hence paid by you).

You lose only about $500,000 per gtr on your property
revaluations, leaving you net positive by $500,000 before
counting the fixed spread.

If the fixed spread 1s greater thian ncgative 50 basis-points,
you will make money on propcrty appreciation in a down
market!

(You of course also still have your properties’ cash yield.)



ﬂ@pﬁuiﬂ'm-b@ﬁkﬂgnb@lﬁiﬁﬁﬁcves to Make Mon@y

in a Down Market...

Even if you don’t have positive “alpha”, shorting the
appreciation derivative “hedges” the down side of the real
estate market.

Even if you don’t fully cover your property position, you can
reduce downside volatility by shorting the appreciation swap.

This 1s like:
Property Market 'nsurance

If you have it when the market is headed down, you will
likely “beat the benchimark™, and you will beat the
performance of ¢ther portfolio managers who haven’t

hedged.
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mus  Pricing the appreciation swap...

There are two major approaches to analyzing the pricing (or
valuation) of the real estate index swap:

» Arbitrage Analysis
e Equilibrium Analysis

The two approaches give 1dentical results when the underlying
index 1s always valued at the equilibrium (liquid market) value of
1ts constituent properties.

There 1s also a useful methodology {or valuing any swap contract:
* Certainty Equivalenice DCF Analysis (CEQ)

CEQ valuation is based on equilibrium analysis, but gives results identical to
both arbitrage and equilibiium analysis when the underlying index is at
equilibrium value.
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Eiares ver Arbitrage Analysis ...

First consider an ““arbitrage analysis™ . . .

 Suppose it were possible to hold and efficiently trade long and
short positions in the NPI directly (a so-called “spot market™ for
the NPI), such that:

* Possible to construct a riskless hedge between the underlying
asset and the swap contract:

* Then we could derive a pricing relationship like the classical
“Futures-Spot Parity Theorem’™ . .

(Aside note: This implies that the index must itself | We’ll come
directiy reflect equilibrium price and return back to this
expectations.) ) point later...
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Let:

* V. = Value level of the underlying appreciation index at
end of period t.

* E[y] = Expected income return of the underlying index
(assumed constant & riskless).*

I, = Riskiree interest rate (e.g., LIBOR).

 F = Fixed leg (spread) paid from long to short position
(in percent of notional value).

The ““price” of the swap contract is given by F, the value of the
agreed-upon fixed spread.

F can be derived by arbitrage analysis as follows . . .
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REAL ESTATE

Construct a riskless hedge as follows:

Cash Flow End of | Cash Flow End of

Cash Flow Qtr(t+1) Qtr(t+2)

Today(t)
Short position in Index +V, 0.1 Vi - E[YIV, 0., V, - E[YIV,- V,
Invest risklessly zero- -V /(1412 0 +V,
coupon
Long position in 0 { T0:.4V:- FV, 0., Vi - FV,
appreciation swap
Hedge Portfolio = Sum +(1-1/(1+1)9)V, -(F+E[yDV, -(F+E[yDV,

N | |

riskless riskless




mir=ino@=gmrtlre other'side; the riskless hedge for

REAL ESTATE the short...

Cash Flow End of | Cash Flow End of

Cash Flow Qtr(t+1) Qtr(t+2)

Today(t)
Long position in NPI -V, Ouq Vi T E[YIV, 0w Vi T E[YIV +V,
Borrow risklessly zero- +V, / (1+1)? 0 -V,
coupon
Short position in 0 -0,V T FV, -0,V T FV,
appreciation swap
Hedge Portfolio = Sum -(1-1/(3+i94)V, (F+EyDV, (F+E[yDV,

N | |

riskless riskless
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lElL ESTAI’E

Construct a riskless hedge as follows:

Suppose you pay a cash price C, at time t for the long position in the swap.

You can construct the hedge described previously by shorting the index and
investing in a riskless zero-coupon bond for a net cash flow at time t of: (1-
1/(1+r)?)V, , and thereby convert your future cash flow stream into a riskless
one of -(F + E[y])V, each future period.

Thus, including the C, cost of the swap, the NPV of your transaction at time t 1s:

NPV (long) = 1(_1?)vocti§{§ﬂ (F +E[yIN,
1+r; 1+n

Since in fact the swap is purchased for zero niet cash up-front at time t, C, = 0,
and the NPV of the long position n the appreciation swap 1s:

(F+E[yIV, (F+E[yIV,

NPV (lon |
(fong i+rfF}v 1+, i1+rfF
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Construct a riskless hedge as follows:

ﬂmweeduca“on-b@mﬁi@er aQuperiodrappreciation swap. ~’

To avoid arbitrage, this NPV must equal zero, so the arbitrage-
avoldance price F of the appreciation swap 1s found by setting
the previous equation equal to zero and solving for F :

} _(F+EIV, | (F+EVIV,

1+ 1+,

+ E[Y])‘/o
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REAL EsiaTe Extension to a T-period swap .

In general, the price F 1s given by the following equation:

_(F+ElyIV, , ., (F+ElyIV,

L+ 1+r. )
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i e Arbitrage Analysis. ..

The fixed spread (F ), price of the appreciation swap, equals the
riskfree interest rate minus the real estate Income return.

Let: E[RP,] = E[r,] —r; = Real Estate (index) Risk Premium
E[g] = Real Estate Expected Appreciation Rate

E[ly] = E[ry] — E[g] = Real Estate Income Return (constant)
Short position first buys the notional amount of real estate and receives expected

total return of:

E[ry] = r; + E[RPy] = E{g] +E[y]
But then swaps g, for F (replaces g, with F) during the contract, thereby
eliminating all risk during that time, hence eliminates any need for E[RP, ],
giving a required expected return of: ~ + E[y] = r;, which implies:

Note that this 1s
F = re - E[y] - independent of Er *
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Arbitrage Analysis ...

The fixed spread (F ), price of the appreciation swap, equals the
riskfree interest rate minus the real estate Income return.

Note that: F = r;—E[y]
2> F = r—(E[r,]-E[9]) = E[9] - (E[ry]—T1¢)
= F = E[g]-E[RP]

The fixed spread (F ), price of the appreciation swap, equals the
expected index appreciation rate ( Ef¢] ) minus the index expected
return risk preintum ( E[RP,] ).

If E[RP,/] 1s constant, this implies that the futures price ( F ) moves
one-for-one with the expected index appreciation, E[(].
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i e Arbitrage Analysis. ..

F = r—Ely]
= F = E[g]-E[RP]

If E[RP,/] 1s constant, this implies that the futures price ( F ) moves
one-for-one with the expected index appreciation, E[g].

However, it 1s important to note that:

* As long as the underlying index is priced at its equilibrium value (which it
would have to be if we could really use it to construct arbitrages),

 F will not necessarily or primarily reflect E[Q], but rather:

 The equilibrium swap price will primarily refiect interest rates and real estate
income returns, according to: F = r; — Ely|. In other words:

» [f the index 1s priced at equiitbrium, changes over time in E[g] may largely
reflect corresponding changes in the market’s equilibrium E[RP,,] requirement
for real estate, except as reflected in changes in e — E[Y].




mli'peeducation.bhar atsevaksamaj .net Wwwabssski [Imission.in .
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The complete arbitrage valuation formula for the t-period
appreciation swap:

(F + E[yIV,

The NPV of the short position 1s just the negative of the above.
Note: F should include impact of fees.
E[y] can be equivalently expressed as: E[r] — E[(]
(Caution: This assumes V, Is an equilibrium value: no “index lag™.)



mir=inoFeoretotal return'svwap, the riskless hedge for

REAL ESTATE the short...

Cash Flow End of | Cash Flow End of

Cash Flow Qtr(t+1) Qtr(t+2)

Today(t)
Long position in NPI -V, Feeq Vi r, Vi +V,
Borrow risklessly zero- +V, / (1+1)? 0 -V,
coupon
Short position in total 0 ‘rl+1\' + FV, I,V + FV,
return swap
Hedge Portfolio = Sum -(1-1/(3+i94)V, FV, FV,

AN | |

riskless riskless
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mir=cionb@grrsidier a2uperiodtotal return swap.

REAL ESTATE

Construct a riskless hedge as follows:

Suppose you pay a cash price C, at time t for the short position in the swap.

You can construct the hedge described previously by buying the index and
risklessly borrowing V,/(1+r,)? zero-coupon for 2 periods, for a net cash flow at
time t of: -(1-1/(1+r,)?)V,, and thereby convert your future cash flow stream into
a riskless one of FV, each future period.

Thus, including the C, cost of the swap, the NPV of your transaction at time t 1s:

Since in fact the swap is purchased for zero niet cash up-front at time t, C, = 0,
and the NPV of the short position 1n the total return swap is:




REAL ESTATE

ﬂmweeduca“on s@onsider a-2uperisditotal return swap.

Construct a riskless hedge as follows:

To avoid arbitrage, this NPV must equal zero, so the arbitrage-
avoildance price F of the total return swap is found by setting the
previous equation equal to zero and solving for F :
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Eiares ver quilibrium Analysis . ..

In real estate we cannot construct the arbitrage, because we cannot
directly trade the underlying index.

However, the arbitrage analysis gives a pricing result that equates
the expected total return risk premium per unit of risk within and
across the relevant asset markets: so-called ““linear pricing™...

E[r]

rf .................... I

Risk
This 1s a characteristic of equilibrium pricing, which may also be
viewed as normative (1.e., ““fair’ ) pricing.
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Covered Long Position...

Littleton’s expected overall net return 1s:

NPI Appreciation Return (E~[gyp]), minus the Fixed Spread (F ),
plus the riskiree rate (r; ) that they receive on their covering bond
investment.

Littleton’s overall net risk exposure 1s that of the NPI:

Because almost all return risk 1s in the appreciation return
component.

Thereforc, Littleton requires:

EN0ed —F +1; = rp+ E[RPp)]
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Covered Short Position...

Southern’s expected overall net return 1s:

Their expected Total Return on their (“earmarked’) covering real
estate portfolio (E>[rs]) (which is similar to the NPI in risk), plus
the Fixed Spread (F ), minus the expected NPI Appreciation

Return (E°[gyp ] ).

Southern’s overall net risk exposure 1s nil:

Because their exposure to the NPI appreciation obligation 1s
covered, and real estate casn vield ( E[Y] ) 1s nearly constant.

Therefore, Southern requires:

= — ES[gnei] + EPIFg] 2 1
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Putting the two previous pricing conditions from each side
together, we have the following feasible pricing range for F :

ri —ES[rg] + ES[gypi] < F < EM[gypil - E[RPyp]

If all parties have the same expectations, the above pricing condition
becomes:

e —E[ryp] T E[Owp] = F < E[9yp] — E[RPyp/]
i —(ry + E[RPp D) T E[Oum] = F < E[Oyp] — E[RPyp|]
~E[RP\p ] + ElOyp] < F < E[Qypi] — E[RPyp]
F = E[9ual —EIRP\pl = 1 —ElYneil

which 1s the same as the arbitrage-based result™.
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i e quilibrium Analysis. ..

F = E[9up] — EIRPypl = s — ElYypl

In this derivation we have not assumed that the underlying index 1s priced at
its equilibrium value.

However, 1f the underlying index 1s priced at its equilibrium value, then the
same observations as before apply to the equilibrium price and valuation of
the swap contract. In particular:

Swap price and value are:
* Independent of Index Expected Retuin E[r,].
 Independent of Index Expected Appreciation E[Q].

 Except in both cases as these expectations are reflected in r; — E[Y].
(1.e., movements in equilibrium E[g] & E[RP,,] may largely cancel.)

* Independent of the Volatility of the underlying Index.
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i e quilibrium Analysis. ..

F = E[9up] — EIRPypl = s — ElYypl

There 1s an important corollary to this observation:

If real estate swap prices (spreads) are observed to move noticeably with:
 Changes 1n Index Expected Returns going forward E[r,] , OR
» Changes 1n Index Expected Appreciation going forward E[(],
* Beyond the movements implied by changes in r; — E[Y],

Then:

The underlying index 1s not priced at equilibrium

(e.g., the index value miay be lagged behind current property market
equilibrium values duc to the effect of appraisal valuation and/or other index
construction 1ssues.)
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REAL ESTATE

Swaps for Fixed Spreads...

F = E[9up] — EIRPypl = s — ElYypl

For the appreciation swap this pricing rule will often give a negative value
for F (that 1s, short party pays the fixed spread to the long party). This will
almost always be true if the underlying index 1s priced at its equilibrium
value.

This 1s because the appreciation return is only fraction of the total return that
1s required to compensate investors for bearing real estate investment risk,

And the swap long position that bears that risk cily receives the appreciation
return, not the total return.

[f the swap contract is written on the total return (E[ryp,]) instead of just the
appreciation, we obtain by the same reasoning as above (just substitute
E[ryp ] for E[gyp,] 1n the above):

( I¢ 1s of course normally positive.*)
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Eiares ver Typical Numbers...

F = Elgyp] —EIRP\pil = 1t — Elynpil
The long-term historical average quarterly return components
for the NPI are as follows (1978-2005):

Elguel] = 0.46%
E[RP\p ] = 0.90%
rr = 1.51%
Elyner] = 1.94%

Which implies a long-teim average appreciation price, F of:

F = 0.46%-0.90% = 1.51% —1.94% = —0.43%
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Another corollary:

» If the appreciation swap 1s priced with a positive
spread (F > 0),

* [t 1s a strong signal that the underlying index 1s under-
priced relative to the actual current market value of the
real estate it represents:
e Index value below its cauilibrium level implies expected
near-term future returns s the index above their
equilibrium raies.
* This could be due to “index lag” after a recent
upsurge in property market value. (e.g., 2006.)
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Expectations...

Suppose over the period of the contract:

The potential long party expects gyp, Will overperform 25
bps/qtr above the general market expectation:

E-[9npi] = E[Onpi] + 25bps.

The potential short party is relatively bearish:
E>[9nei] = ElGnei] — 25bps.

Suppose further that the potential siort party feels that their
own (covering) real estate portfolio will beat the NPI total
return by an average of 25bps/(ir (even though it contains the

same risk as the NP!, i.e., the excess 1s “alpha’ ):
5[ rs] = E°[ryp] +25bps



CENTER FOR
REAL ESTATE
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Expectations...

Plugging these expectations into our pricing formula for the
appreciation swap, we obtain:

re —E[rs] + E¥[Onp] < F < EYdnpi] — E[RPypi]
—E°[RPg] + E[gnpi] < F < EMgnpi] — E[RPyp]
—~(E[RPyp,] +25bps) + (E[gnpi] —25bps) < F < (EH[gypi] + 25bps) — E[RPyp]
—E[RPypl + Elgyp]l —30bps = F < E[gyp] — E[RPyp ] + 25bps

Such complementary heterogeneous expectations add 75 bps to the

feasible price range of F. (e.g., instead of F =-0.43bp, we could have:
-0.93% < F <-0.18%, with the exact nrice agreed in negotiation.)

Similarly, incompatible Leterogeneous expectations (bearish long,
bullish short ) will eliminate any possible satisfactory F value,
making trading 1nifeasible.
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ﬂm!yiee«fuc_auon-bharTseykp@nowawI@temgeneity Useful fér

Trading...

Implication of the fact that the zero-NPV price condition can
be expressed in either of two ways:

E[g] -E[RP] OR r;—E[y]

Apart from ““alpha’ considerations, in order to obtain
complementary (overlapping) price requirements, we require:

Heterogeneity in gyp, €xpectations that are not canceled out
by heterogeneity in RP,p, expectaiions. This requires:

Offsetting E[gn-;] & E[Ynpi] €Xpectations.

e.g.: If the long party believes that NPI appreciation will be 1%/year
higher than average it must also believe that NPI income yields will be
1%/year lower than average.
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YR Effect of Transaction Fees...

Transaction fees narrow the feasible trading range.

If the fees are f basis-points of notional value per period (charged
to each party), then the feasible pricing range becomes:

re — E°[rg] + E°[Gnp] +f < F < EYgypi] — E[RPyp ] —f
Fees charged to both parties together must be less than:
EYOnpi] — EP[Onp] + EPIYs] - E[RPyp ] — 1

This would seem to requirc complementary heterogeneous
expectations in order to allow any feasible trading range.

However, . ..
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YR Effect of Transaction Fees...

The above analysis ignores the savings of transactions costs,
investment management fees, and other advantages of using
derivatives versus traditional methods of accomplishing the
portfolio balancing or hedging/speculation objectives underlying
the short and long positions.

For example, suppose the long party would avoid 20 bp/qtr in
investment management and fund fees, and suppose the short party
effectively saves 10 bp/qtr in costs of borrowing against their
portfolio (alternative traditional methods to accomplish portfolio
balancing objectives).

Then even with homogencous expectations, there exists 30 bp/qtr of
savings that can be split among the two parties and the brokers and
investment banking fees of the derivative process.
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Appraisal smoothing and stale appraisals (along with true
underlying property market sluggishness) give the NPI much
more Inertia than typical securities indexes, making the NPI
relatively smooth and predictable.

Wouldn’t this type of predictability result in an absence of
heterogeneous expectations, and thereby an absence of
counterparties for trading the derivatives, rmaking a functioning
futures market impossible?
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KAl Estare NPI?...

Answer: Not necessarily.

As seen in our Littleton & Southern example, derivative traders may have reasons
other than speculation for trading derivatives. Heterogeneous expectations may not be
necessary.

Predictability in the NPI will simply come out in the equilibrium derivative price, F.

Recall that F 1s a function of the market participants’ expectations about the future
NPI appreciation returns: E-[gyp,] and E3[gyp]-

e.g., 1f NPI is headed down, then E[gyp,] Will be negative, making F more negative
than 1t would otherwise be (meaning the short position must pay the long position
more in the fixed leg).

Well-functioning futures markets have long existed for various commodities and
financial products whose fiiture piice directions are often rather predictable in
advance (e.g., corn, wheat, oil, foreign exchange, among others).
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KAl Estare NPI?...

Of course, predictability in the NPI means that derivatives traders who don’t want to
get taken advantage of must use all the relevant information as skillfully as possible
to be educated about what are reasonable expectations of where the NPI is headed.

For example (inter alia ), the MIT transactions-based index (which tends to lead the
NPI . .) TBI All Properties — Price Index
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Liffect of Index ILag on Swap Pricing and Valuation:
Index Lag =» Index will often not be valued at its equilibrium value.

That 1s, realistic expected returns on the index differ in the near-term
from long-run equilibrium rates.

In such circumstances, the Arbitrage Pricing and Valuation Formula
for the swap no longer holds.

The zero-NPV pricing condition will still be well approximated by:
F=E[g] - E(RPy]

but not by r;— E[Y], and only provided that E[RP,,] in the above

formula reflects the marke(’s long-run equilibrium risk premium, not

the current disequilibrium premium presented by the index (while E[g]
reflects the non-equilibiium appreciation in the index).
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Perspectives...

The previous pricing analysis assumed trading by “covered”
parties on both sides.

Alternative pricing perspectives are possible...

Suppose neither party 1s covered at all, and both view themselves
as requiring a return as if they were actually making the notional
investment. The resulting pricing condition would be:

I+ E°[Onp] —E[RPyp)] < F < EMQueil —1r — E[RPyp]
Which implies a feasible pricing range for F of width:
E[g ei] — E[GPnpi] — 21
This requires that the long nosition be substantially more bullish

than the short posifion. But this perspective Is not based on an
equiliprium framework: . . .
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REAL ESTATE

Perspectives...

equivalence valuation (CEQ)...

We can analyze equilibrium pricing of the
uncovered swap by using certainty- /
Consider a 1-period binomial world; °

V, = Current value of the R.E.index & notional L
amt of swap trade;

p = Probability of the “Up” move in index next
Vit = (1 + g%V,

period (real prob)

VP, V9w = Value of index next period in “1ip” Vv down = (1 + gdomm)y/,

or ““‘down” outcomes; B = (B

g = l-period appreciation return on index; — [p(1+g") + (1-p)(L+giommV,
F = Appreciation swap price (fixed leg) in fraction = [1 + pg* + (1-p)g®n 1V,

of notional trade amount. E[g] = pg™ + (1-p)gdomn
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REAL ESTATE

Perspectives...

Cash flow amts for apprec swap long position: (CFw = (g - F)v,

Expected CF next period is: -

E[CF.] = [pg™ + (1-p)g®™ [Vy — FVj
= (Elgl-F )V »

Certainty Equivalent CF next period is: CF o — (gdown _ F)\/.
CEQ[CF,] = E[CF,] — E[RPyI(CE"P — CFEomn/(\/; PNy — V1 oW/ )

= E[CF,] = (E[n]=r)(@®— g™ )Vy / (g —g)
=E[CE.] — (E[ry] =1 )V

Hence, present value of uncovered swap CF next period is:
PVICE.] = [E[CE ] — (CEn] = )Vo 1/ + 1)

In equilibrium, this must equal the 0 net CF of the trade today:
PVICE,] = [EICE] — (Elry] 1)V I/ (1 +1r) = 0. = E[CE ] = (E[ry] -1 )Vo
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Perspectives...

Thus, we have the equilibrium
condition:

E[CF;] = (E[r]=r )V,
(Elgll=F)Vy = CE[r] =)V

F— 1, + Elg]— EIr] — Elg] -~ E[RP)
=~ rf_E[Y]

This 1s the same equilibrium pricing condition that we
obtained before:

F = El[g] - EIRF] = r; — Ely]

CE,"® = (9" - F)Vq
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of Derivatives...

In general, we can use certainty-equivalence discounting to evaluate the swap with
heterogeneous expectations, and whether or not the underlying index is valued at its
equilibrium level...

The general certainty equivalence valuation (CEQ) formula for valuing a derivative
cash flow is as follows:

Let: C,= The derivative value (cash flow) t periods hence,
E[r,] = Equilibrium expected total return on underlying asset (per period).

Then the Certainty Equivalence PV formula is as fo!lows for a single sum T periods
in the future, with risk accumulation throughout T ):*

The risk adjustment is
subtracted for long
positions, added for
shorts.
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of Derivatives...

For the index swap, the CEQ valuation formula for a given future cash flow of
the swap t periods 1n the future (C,) with current value of the underlying index

(= notional amount of trade) V 1s:
E,[C,]+(E[RP, ] BLIS/[SAR] Where the risk adjustment in the
CEQ,[C,] o (U [v] (W] numerator is subtracted for long

B T " positions and added for short
i + I, ) 1+ I, ) w :
positions (negative correl betw
swap & index).

PV,[C,]

E,[C, ]t (E[RPV ])[STD[rV]VOj There is only 1 period of risk
accumulation (just prior to the cash

STDIr, |

- ( +1, ) flow), because the cash flow 1s based

solely on the index return in period t
times a notional amount that is fixed
up front at time 0. Hence, the risk
adjustment in the numerator is for
just one period.

where E[RP, ] 1s the mkt equilibrium risk premium.
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of Derivatives...

Consider a 1-period example with F = -60bp and the following expectations:

Long Perspective: rr = 0.75% /qtr Short Perspective:

Etrye] = 2.00% /qtr ES[ryp]l = 2.00% /qtr

E-gwel = 0.75% /qtr ES[gyp] = 0.55% /qtr

ELRPp 1 = 1.25% /qtr ES[RP\p ] = 1.25% /qtr

EL[C,]1=(0.0075 — (-0.0060))$100 ES[C,] = (-0.0055 + (-0.0060))$100
=$0.75 + $0.60 = $1.35. =-$0.55 — $0.60 = -$1.15.

Applying the certainty equivalence DCF valuation formula:

E'[C,1-(E[RR, IV, $1.35—(.0125)$190

VH[C 1=
[C.]= R,

— $0.0993
0075’

pvorc = E LG~ (EIRRIN, _—§t:15%f —$1.15+81.25

- e = 800993
f . .

Because of heterogeneous expectations,
The trade allows both sides to face a positive NPV ex ante.
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E'[C,1-(E[RR, ]V, $1.35-(.0125)$100 $1.35-$1.25
R, 1.0075' 1.0075'

S — — —_
PVS[C,]= E°[C.1-(E[RR, 1V, _ $1.15+(.01?5)$1oo: $1.15+$11.25 _ $0.0993
R 1.0075 1.0075

PV[C,]= = $0.0993

f

PV[C] = CEQ[C]/ (1+r,) = $0.10/1.0075 = $0.0993.

Even though the expected cash flow is $1.35 for the long position, -
$1.15 for the short position, the certainty equivalent cash flow is only

$0.10 in both cases.

The certainty-equivalence operation reverses the sign of the short
position cash flow expectation, because the risk in the short position
is negative the risk in the underiying index, because the two are
perfectly negatively correlated.

Note that you shou!d always employ the market equilibrium risk
premium for the underlying index.
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formula...

Given the same conditions as before with F =-0.60%:
r. = 0.75% /qtr
Etryel]l = 2.00% /qtr ESrye] = 2.00% /qtr
E gnel = 0.75% /qtr E3[Qwei] = 0.55% /qtr
Define:
Eyt = EYryp] — EL[One] = 2% —.75% = 1.25%
Ey® =E5[ryp] — E°[Oppi] = 2% —.55% = 1.45%
Applying the arbitrage valuation formula to the $100 notional trade:

NPV(Iong):(l—ﬁJ[l—(— (H—lrfﬂ[('::—f'zy)q]wlo

e e L
(1.0075) : (1.0075) 0075

=0.00744*0.13333*$100 B8 =0.00744*0.13333*$100 = $0.0993
NPVL = +$0.0693. NPVS = +$0.0993.
Same answer as before.
(But this formiula only works if the underlying index is in equilibrium.)
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What are Derivatives?

e A claim whose cash flow and value are derived
completely from one or more underlying assets,
financial instruments or indices

« Usually involve one of the following:

 Futures
e Swaps
« Options

 Traded on exchanges like"CBOT and CME and off-
exchange (OTC)

Ww - ¥sscommunitycollege.iin - www.bssnewgeneration.in www.bsslifeskillscollege.in
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Example — Foreign Investor

A foreign investor wants to quickly get exposure to the US
real estate market to diversify into the US but doesn’t
have the time and expertise to identify individual
properties and be sure he is also diversified within the US.

They enter into a long position on a two year forward
contract based on a national real estate index total return.
The index Is currently at 100. Forecasts for where the
Index will be in 2 yrs range from 105 to 115 (including
cash yield).

Investor agrees on a forward price\of, 105 that it will pay at
the end of the two years in ordérto receive a payment
based on the actual change-n tie index.

The contract pays $500;600 times the index value.

No cash payment is made today although a margin or
bond may be requifed.

Ww - ¥sscommunitycollege.iin - www.bssnewgeneration.in www.bsslifeskillscollege.in
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Payoff

e Suppose that at the end of the two years
the index i1s 115 (upper end of forecast).
he investor will receive

$500,000 x (115 -105) = $5 million

e Suppose that at the end of‘the two years
the index is 95 (bae forecast!).

The investor wilpay
$500,000 %\ (95 -105) = -$5 million

Ww - ¥sscommunitycollege.iin - www.bssnewgeneration.in www.bsslifeskillscollege.in
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(This is the “counterparty”, or opposite side: Every
derivative trade requires both a “long” and “short” side to

the trade...)

* The short position receives the opposite cash
flows in the previous example, receiving $5

million when the index is 95 and paying $5
million when it is 115.

e The short might be a CMBS issuer who wants to
nedge its warehouse risksa hedge fund that
nelieved the low end©f the forecast was more
Ikely or an invesiment manager seeking to
*harvest alpha®\(explained next).

Ww - ¥sscommunitycollege.iin - www.bssnewgeneration.in www.bsslifeskillscollege.in
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Harvesting “Alpha”

A specialized RE asset mgt fund believes it can
purchase properties that consistently out-
perform the RE index (with same risk), based on

their specialized expertise. They want to harvest

the “alpha” from these excess returns whether
the market is up or down (which they can’t
control, whereas they do contral their “alpha’-
difference betw their propertiesvs market).

They purchase $50 millian|inproperties and sell
(short) the forward caniract on the index used In
the previous examipie.

Ww - ¥sscommunitycollege.iin - www.bssnewgeneration.in www.bsslifeskillscollege.in
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Results when values Increase

e Suppose at the end of the two years the
real estate fund’s property portfolio
Increased In value by 20% (including
Income reinvested In fund). Suppose the
total return index rose to 115 over the two

years.
Appreciation on poftfolio $10,000,000
Loss on shortfytures $5,000,000
Net gain $5,000,000

Ww - ¥sscommunitycollege.iin - www.bssnewgeneration.in www.bsslifeskillscollege.in
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Results when values decrease

e Suppose at the end of the two years the
fund’s property portfolio decreased In value
by 2% (even including income earned).

o Suppose the index decreased to 95 over
the two years (also including income).

Loss on portfolio $1,000,000
Gain on shortfutures $5,000,000
Net gain $4,000,000

Ww - ¥sscommunitycollege.iin - www.bssnewgeneration.in www.bsslifeskillscollege.in
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Conclusion

e Fund gains between $4 and $5 million
whether the market increases or
decreases.

e Gains in the down market even though its
properties decreased in value, because Its
properties didn’t do a \l as the index

(positive alpha”)go:'3

@Gmmmu nitycollege.in  www.bssnewgeneration.in www.bsdlifeskillscollege.in
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Consider...

 How this “disarticulates” the performance
of the “real estate experts” (the specialized
fund managers whose expertise and
performance are based on the relative
performance of their physical properties —
“bricks & mortar” — and/or their specific
property-level transact cution, deal
structuring, and R t mgt abilities)
from the move ég'@ and forces and flows
In the bro anC|aI capital markets..

@@mmmu nitycollege.in www.bssnewgeneration.in www.bsslifeskillscollege.in
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“'Long Position has'Risk/Return
similar to Holding Properties

Return from RE index total return (similar to
diversified holdings of properties).

If plan to buy physical properties over time, long
position in derivative “locks In” current property
market prices.

Diversification benefit of REX e mixed-asset
portfolio — low correlatio @r al estate index
with other asset cl

Inflation hed —% extent RE index Is correlated
with inflati

@S{ommunitycollege.in www.bssnewgener ation.in www.bsslifeskillscollege.in
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Short Position Rédlices Exposure
to Broad Property Mkt that Is
Beyond Control of Individuals

» “Hedges” RE Mkt exposure

 Like buying “property mkt risk insurance” —
hence, a major risk mgt tool.

e Can also be used to ef s\ﬁﬁly reduce
relative holding (e e) to real estate in
a mixed-asset l0, without selling

rlies

physica@@{e

ommunitycollege.in www.bssnewgeneration.in www.bsslifeskillscollege.in
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Types of Derivatives...

— Forwards

— Futures

— Swaps (& TRS)
— Structured Notes

— Options §
— Credit Default Swaps(CDS)

S
Q°
RO

ommunitycollege.in www.bssnewgeneration.in www.bsslifeskillscollege.in
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Forwards

— Traded OTC, customized contracts, private
trades (secret)

— Agree today to pay (or sell) underlying index
at a specified certain price at a specified
certain future date

— No cash flow up front, ns\n rmediate cash
flows, cash settlem aturity.

(L1 %@bus example)
@Gmmmumtycollegem www.bssnewgener ation.in www.bsslifeskillscollege.in
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Futures

Exchange traded forward contracts, e.g.,
housing futures on the CME.

Standardized contract specifications, margin
or collateral (bonding) may be required.

Open positions In futures are typically
“marked to market” eve S'Sn y (net difference

cash changes hand argin
requwements% usted)
@xommumtycollegem www.bssnewgener ation.in www.bsslifeskillscollege.in
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Swaps

— Swapping of exposure to certain risks

— Can be based on interest rates, currencies, equity
Indices, property indices, etc.

— Return swaps exchange the return on one portfolio,
benchmark or index for another.
 London Interbank Offered Rate (LIBOR)
e FTSE 100, S&P 500 Indices
« NCREIF Property Index (NPI)
« To be available on other co \at real estate indices

— In RE derivatives, typic @e ers to a periodically
cash-settled inde@x swap (e.g., RE index total
return for LIB :

@ '
@xommunitycollege.in www.bssnewgener ation.in www.bsslifeskillscollege.in



www.onlineeducation.bhar atsevaksamaj .net www.bssskillmission.in 88

Total Return Swap (TRS)

e« Some terminology confusion:
— This may also be referred to simply as a “swap”;

— Often refers to only a capital return swap not actually a total
return swap.

« TRS involve ongoing payments between the two parties to
the contract

o Total return payer pays periodic index performance on the
specified notional amount
o Total return payer pays fundin %&on specified notional

that is not linked to the |n ance (fixed leg)

e Total return comput dIC Index Value / Prior Index
Value -1

 Funding ca i either fixed rate or floating rate, e.g.,
LIBOR Q)&n

@xommumtycollegem www.bssnewgener ation.in www.bsslifeskillscollege.in



www.onlineeducation.bhar atsevaksamaj .net www.bssskillmission.in 289

Structured Note

o Like a swap but funded up front instead of being based
on a notional dollar amount. No fixed leg.

 E.g., purchase structured note and receive the return on
the index each quarter.

e Typical maturity would be 2 to 3 years.

Purchase no \ :
Investor - .
Intermediary

Eéceive coupon

&Q& payments
@ﬂommunitycollege.in www.bssnewgener ation.in www.bsslifeskillscollege.in
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Call option

Gives the buyer the right without obligation to buy
the index at a specific price (strike price) over (or
at the end of) a certain period of time (expiration)

Buyer pays the seller a premium or price for this
option, price is the maximum loss (somewhat
analogous to an insurance premium)

Seller of option receives riﬂ Id for the option
and must sell the undgriying*asset at the exercise
price if the option.] rcised. There is no limit to
the losses th of the option may incur.
@ﬂommunitycollege.in www.bssnewgener ation.in www.bsslifeskillscollege.in
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Put option

o Gives the buyer the right without obligation to sell
the index at a specific price (strike price) over (or
at the end of) a certain period of time (expiration)

 Buyer of put profits If asset falls below the strike
price

* Price paid for the put option is again the
maximum loss

o seller of the put optio%%sl‘\sell the asset at the
strike price regar f how much the value of

the asset has@ ed

Cred@ ult Swaps (CDS) are similar to this.

. ommunitycollege.in www.bssnewgeneration.in www.bsslifeskillscollege.in
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Example of Swap Usage

An open end fund has money to invest but
has not yet identified properties they want
to purchase. They believe that the capital
return on the RE index will be stronger
over the next two years than most market
participants believe. The)gg@cide to take a
.capital return as

long position in the In
a swap where th eive the capital
return and &Qy% IXed leg” each quarter.

%ommunitycollege.in www.bssnewgener ation.in www.bsslifeskillscollege.in
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Investor Buys NCREIF Capital Return Derivative

Investor Intermediary
Buy (Long) NCREIF Sell (Short) NCREIF
Capital Return Capital Return

Receive capital return Pay capital return

A

Pay “Offer” price Receive “Offer” price

v

NCREIF Spread Markets 6/433/06

Index (2 Year Reference) Bid / Offer (*)
NPI Capital Value Return 12.5/37.5

(*) Stated in_bpsiduarter

Ww - ¥sscommunitycollege.iin - www.bssnewgeneration.in www.bsslifeskillscollege.in
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Payoff If long capital return

Year | Quarter | Capital Retum|  Fixed Leg Difference
2006 3 2.00% 0.38% 1.63%
2006 4 3.03% 0.38% 2.66%

Long position would have received

1.63% in the 3@ guarter of 2006 and

2.66% In thefeurth quarter. But
what about next 6 quarters?

WAWw . ¥sscommunitycollege.iin - www.bssnewgener ation
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Investor Sells NCREIF Capital Return Derivative

Investor Intermediary
Sell (Short) NCREIF Buy (Long) NCREIF
Capital Return Capital Return

Pay capital return Receive capital return

v

A

Receive “Bid” price Pay “Bid” price

NCREIF Spread Markets 6/433/06

Index (2 Year Reference) Bid / Offer (*)
NPI Capital Value Return 12.5/37.5

(*) Stated in_bpsiduarter

Ww - ¥sscommunitycollege.iin - www.bssnewgeneration.in www.bsslifeskillscollege.in
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Short position

e

2006
il

4

! 00%

0 3%

-1 86%

3030

0.13%

L9

Short position woulddave paid 1.88%
in the 3" quarterief 2006 and 2.91%
In the fourth-guarter. Perhaps next
6 quartets will be better!

WwW . ¥sscommunitycollege.in - www.bssnewgener ation

In www.bsdlifeskillscollege.in
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Intermediary is Long and Short NCREIF Capital
Return Derivative — nets bid ask spread.

Investor 1 Intermediary Investor 2
Buy (Long) NCREIF Long and Short NCREIF Sell (Short) NCREIF
Capital Return Capital Return Capital Return
Receive capital return [~ — | Pay capital return
Pay “Ask” price (37.5) |__, | Net “Bid Ask Spread™, | | Pay “Bid” price (12.5)

(37.5 - 1.5 =.25)

Ww - ¥sscommunitycollege.iin - www.bssnewgeneration.in www.bsslifeskillscollege.in
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Investor Swaps Office for Retail

Investor Intermediary
Sell (short) Office Buy (Long) Office Return
Buy (long) Retall Sell (Short) Retail Return

v

Pay Office return Receive Office Return

Receive Retail price Pay Retail Return

A

Pay “Bid” price Receive “Bid” price

NCREIF Spread Markets/13/06 . |
Bid is for intermediary to

Index (2 Year Reference) Bid / Offer (*) buy office and sell retail.
Office vs. Retail Total Retum 35.0/70.0

(*) Stated in bps/guarter

Ww - ¥sscommunitycollege.iin - www.bssnewgeneration.in www.bsslifeskillscollege.in
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(Income and Capital Return)

Investor

Buy (long) NCREIF
Total Return

Receive total return
Pay Libor
Pay “Offer” price

Intermediary

299

A

NCREIF Spread Markets 6/13/06

Index (2 Year Reference)

NPI Total Return

Bid7 Offer (**)
L %250 /L + 375

(**) Stated in bpsAvears L 1s 3-month Libor

v

Sell (Short) Total Return

Pay Total Return
Receive Libor

Receive “Offer” price

Ww - ¥sscommunitycollege.iin - www.bssnewgeneration.in www.bsslifeskillscollege.in
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wwoninesuck iy SIGEeTivativestosAchieve Portfolio
Target Real Estate Allocation

Use of long position in R.E. Index Swap to Achieve Effect of Target R.E. Allocation
in Portfolio Risk & Return Performance: A 2-step process...

(1) Original Portfolio: (2) Sell Stocks, Buy Riskless Bonds:
Equity: $1.5 B (50%) Equity: A-3$500M =» $1.0 B(33.3%)
Fixed Inc: $1.5 B ( 50%) Fixed Inc: A + $500 M = $2.0 B ( 66.7%)
R.E.. $ 0B( 0%) R.E.: AO = $ 0B ( 0.0%)
Total: $3.0 B (100%) Total: A0 = $3.0 B (100%)

Step 2: Earmark $1.0 Billion of Fixed Income Allocation to Riskless Bonds to Cover
Fixed Spread Obligation in R.E. Index Swap.
No cash changes hands up front, but efféet o portfolio risk & return is as if:

(3) Long in Swap, Geverwith Bonds = New Portfolio:
Equity:  $1.08By A(Q = $1.0 B (33.3%)
Fixed Inc.; $2.0B/A-51.0B = $1.0 B (33.3%)
R.E. $20B, A+S$1.0B = $1.0B (33.3%)
Total: $3.0B, A0 = $3.0 B (100%)

CAPpRAT TSRS U AESRSEREE 10 debt ket Hlping kb nteréstratesdows
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Real estate"derivatives depend on good indexes of
real estate market returns, to serve as the basis of
the derivatives...

Two Major Types of R.E. Indexes

 Appraisal-based (e.g., NCREIF)

e Track a particular sub-population in which ALL properties
are appraised EVERY period (or almost)

 Use the avg appraised value to represent V, in the index
return A, = Vi r,= (A, — A)/A .
 Transaction Price-based (e.qg,, \‘repeat-sales”)

 Base index directly and purely on contemporaneous
transaction prices.oftiie Sample of properties that happens
to sell each pefiad

 Use statistics/econometrics to estimate population return
(price.chaihge) each period.
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Hedonic transactions-based index with noise filter:
=>» Most volatility is probably real...
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nenliad different Kind of transactions-based index:
The RCA-based Repeat-Sales index...

RCA-based Repeat-Sales Transactions-based Index vs NPI
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iR EF index Swaps'Trading Game
Put yourself in the shoes of one of two potential trading
parties, in an imaginary scenario...

NewBalance Pension Fund currently has total assets of
$300 million: $150M in stocks, $150M in bonds...

« CIO wants more diversification (less volatility), & is worried
about near-term future outlook for stock & bond returns.

* Objective: Diversify quickly into real estate to obtain a
balanced mixed-asset exposure across all 3 asset classes.

HedgeHog Asset Mgt.: Fund with specialized real estate
expertise, a $100M all-real-estate-fund that consistently
earns positive alpha (heatsyRE index): Advertises alpha &
protection of principal. X

* CIO worried ahout near-term direction of RE mkts.
* ObjectivérHedge RE mkt e xposure, harvest aI@QJm
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o RUEFRtex Swaps Trading Game

Swap contracts between the R.E.Index and LIBOR are
available in denominations of $50M or $100M, guaranteed
by a reliable clearinghouse (no counterparty risk).

Swap is based on R.E.Index Total Return.
Contract maturity is 3 years.
Notional trade (no cash up front).

Cash settlement at end of each yearbased on preceding
year R.E.Index Total Return and-ALIBOR.

Price (spread to LIBOR¢paid by Long to Short) to be
agreed upon by parties:

No intermediary fees or transactions costs (no bid-ask
spread).
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wer=RIEF Intex-Swaps Trading Game
Your job:

1. Decide whether you want to enter the Swap
market, and on which side (long or short), and
for how much ($50 or $100M contract).

2. Think about what price (spread to LIBOR) you
think Is fair, and/or what price you would agree
to (for how much notional). (10, min for 1 & 2)

3. Negotiate a swap price and\amount with one or
more counterparties. {10 min)

4. Identify (and we’ll.assume you’ll carry out) any
other relatedeopvering or structuring investment
transactians. (Just make a note: no time reqd)
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Our job: We’'ll create the future !. ..

We'll roll the clock forward one year at a time, and
we’ll see how each of you has done (calculate
net cash flow)

After each year, and in total (after all 3 years, net):

Metrics: Compare:

Under Status Quo As Negotiated

(no swap trade): (with*swap trade):.
=>»Periodic returns =» Periodic returns

=» Overall avg return? =» Overall avg return*
=> Volatility => Volatility

*Assume all cash teinvested per status quo: =
Time-wtd GMean = IRR.
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meereRUE T intex Swaps'Trading Game
Possibly relevant (or not?) background info:

Current time is end of Year O.

Recent past history of Stock, Bond, & R.E. markets (as
tracked by relevant indexes) Total Returns:

Year: Stocks: Bonds: R.E.: LIBOR:
-2 15% 5% 10% 3%

-1 -15% 0% 20% 3%

0 10% -3% 10% 3%

Current LIBOR rates for 1, 2, & 3-yryaturity = 3%.

Stock, Bond, & RE mkts (indexes) reflect equilibrium
prices in those markets:

No transactions cqsts for any trades in the stock, bond,
or LIBOR markefs:

Hedge Hag Will continue to earn 2%/yr positive alpha.
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NewBalance Results: Fill in the blanks using Excel . . .

Asset Markets Outcomes & NewBalance Results:

310

Future Ex Post Returns: NewBalance Returns:
End of Yr: Stk Retn Bnd Retn RE Retn LIBOR HHAM alpha Yr:  w Swap wout Swap Differ:
1 1 0.00% 0.00% 0.00%
2 2 0.00% 0.00% 0.00%
3 3 0.00% 0.00% 0.00%
GMean: 0.00% 0.00% 0.00% GMean: 0.00% 0.00% 0.00%
Volatility: #DIV/0!  #DIV/0!  #DIV/0O! Volatility: 0.00% 0.00% 0.00%
Notional Amt of Swap: WITH SWAP
Price (Spread to LIBOR):
NewBalance Assets: Change in Value: Returns:
End of Yr: TotAssets Stocks Bonds LIBORcover| TotAssets Stocks Bonds LIBORcover Swap
0 $300.00 $150.00 $150.00 $0.00
1 $300.00 $150.00 $150.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 0.00%
2 $300.00 $150.00 $150.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 0.00%
3 $300.00 $150.00 $150.00 $0.00 $0.00 $0:00 $0.00 $0.00 $0.00 0.00%
GMean Return: 0.00% AMean: 0.00%
Volatility: 0.00%
Notional Amt of Swap:  $0 WITHOUT SWAP
Price (Spread to LIBOR): 0.00%
NewBalance Assets: Change in Value: Returns:
End of Yr: TotAssets Stocks Bonds\LIBORcover| TotAssets Stocks Bonds LIBORcover Swap
0 $300.00 $150.00 $€50.00 $0.00
1 $300.00 $150.004 $150.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 0.00%
2 $300.00 $15@00% $150v60 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 0.00%
3 $300.00 ¢ $150,00,\\ $150.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 0.00%
GMean Return: 0.00% AMean: 0.00%
Volatility: 0:00%
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meen=RUET I RdexX-Swaps ' Trading Game
Hedge Hog Results: Fill in the blanks using Excel . . .

Asset Markets Outcomes & Hedge Hog Results:

Future Ex Post Returns: Hedge Hog Returns:
End of Yr: Stk Retn Bnd Retn RE Retn LIBOR HHAM alpha Yr: w Swap wout Swap Differ:
1 1 0.00% 0.00% 0.00%
2 2 0.00% 0.00% 0.00%
3 3 0.00% 0.00% 0.00%
GMean: 0.00% 0.00% 0.00% GMean: 0.00% 0.00% 0.00%
Volatility: #DIV/0!  #DIV/0!  #DIV/0O! Volatility: 0.00% 0.00% 0.00%
Notional Amt of Swap: WITH SWAP
Price (Spread to LIBOR):
Hedge Hog Assets: Change in Value: Returns:
End of Yr: TotAssets Stocks Bonds RE Assets| TotAssets RE Assets Swap CF
0 $100.00 $0.00 $0.00 $100.00
1 $100.00 $0.00 $0.00 $100.00 $0.00 $0.00 $0.00 0.00%
2 $100.00 $0.00 $0.00 $100.00 $0.00 $0.00 $0.00 0.00%
3 $100.00 $0.00 $0.00 $100.00 $0.00 $0.00 $0.00 0.00%
GMean Return: 0.00% AMean: 0.00%

Volatility: 0.00%

Notional Amt of Swap:  $0 WITHOUT SWAP
Price (Spread to LIBOR): 0.00%
Hedge Hog Assets: Change in Value: Returns:

End of Yr: TotAssets Stocks BOnds_ RE/Assets| TotAssets RE Assets Swap CF

0 $100.00 $0.00 $0.00 $100.00

1 $100.00 $0.00 $0'00 $100.00 $0.00 $0.00 $0.00 0.00%

2 $100.00 $0.00 $0.00 $100.00 $0.00 $0.00 $0.00 0.00%

3 $100.00 $0.00 $0.00 $100.00 $0.00 $0.00 $0.00 0.00%
GMean Return: 0.00% AMean: 0.00%

Volatility: 0.00%
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Example game outcome...
Suppose future returns turn out ex post as follows:

Year: Stocks: Bonds: R.E.: LIBOR:
1 8% 4% -5% 3%
2 -17% -11% 2% 3%
3 -2% -1% -4% 3%

And Hedge Hog makes 2% positive alpha each year.

Swap traded: NewBalance long, Hedge Hog short:
$100M @ LIBOR (no spread) — whichuis the equilibrium
price (assuming indexes weredn.equilibrium).

Then 3-yr results compared.to status quo (no swap):
 NewBalance: Meaii return up 47bps, Volatility down
452bps.
 Hedge Hag»Mean return up 515bps, Volatility down
342bps; earns pos retns even tho RE is down.

WWW Wsscommunitycollege.in  www.bssnewgeneration.in www.bsslifeskillscollege.in
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e RIETIntex Swaps'Trading Game

NewBalance Example Results (a given future “history”,

$100M notional trade at LIBOR flat):

Asset Markets Outcomes & NewBalance Results:

Future Ex Post Returns:

NewBalance Returns:

313

End of Yr: Stk Retn Bnd Retn RE Retn LIBOR HHAM alpha Yr:  w Swap wout Swap Differ:
1 8.00% 4.00% -5.00% 3.00% 2.00% 1 2.33% 6.00% -3.67%
2 -17.00% -11.00% 2.00% 3.00% 2.00% 2 -8.79% -14.00% 5.21%
3 -2.00% -1.00% -4.00% 3.00% 2.00% 3 -2.39% -1.50% -0.89%
GMean: -4.23% -2.87% -2.38% GMean: -3.06% -3.53% 0.47%
Volatility:  12.58% 7.64% 3.79% Volatility: 5.58% 10.10% -4.52%
Notional Amt of Swap:  $100 WITH SWAP
Price (Spread to LIBOR): 0.00%
NewBalance Assets: Change in Value: Returns:
End of Yr: TotAssets Stocks Bonds LIBORcover| TotAssets Stocks Bonds LIBORcover Swap
0 $300.00 $100.00 $100.00 $100.00
1 $307.00 $103.50 $103.50 $100.00 $7.00 $8.00 $4.00 $3.00 -$8.00 2.33%
2 $280.02 $90.01 $90.01 $100.00 -$26.98 ¢=$1760 -$11.39 $3.00 -$1.00 -8.79%
3  $273.32 $86.66 $86.66 $100.00 -$6.70 -$1%60 -$0.90 $3.00 -$7.00 -2.39%
GMean Return: -3.06% AMean: -2.95%
Volatility: 5.58%
Notional Amt of Swap:  $0 WITHOUT SWAP
Price (Spread to LIBOR): 0.00%
NewBalance Assets: Change in Value: Returns:
End of Yr: TotAssets Stocks Bonds LIBORcover| TotAssets Stocks Bonds LIBORcover Swap
0 $300.00 $150.004 $180.00 $0.00
1 $318.00 $15@00% $15960 $0.00 $18.00 $12.00 $6.00 $0.00 $0.00 6.00%
2  $273.48 49136)74,\ $136.74 $0.00 -$44.52  -$27.03 -$17.49 $0.00 $0.00( -14.00%
3 $269.38 1$13469 = $134.69 $0.00 -$4.10 -$2.73 -$1.37 $0.00 $0.00 -1.50%
GMean Return: -8,53% AMean: -3.17%
Volatility,, $0.102%
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weoreRErindex Swaps Trading Game
Hedge Hog Example Results (a given future “history”,
$100M notional trade at LIBOR flat):

Asset Markets Outcomes & Hedge Hog Results:

Future Ex Post Returns: Hedge Hog Returns:
End of Yr: Stk Retn Bnd Retn RE Retn LIBOR HHAM alpha Yr: w Swap wout Swap Differ:
1 8.00% 4.00% -5.00% 3.00% 2.00% 1 5.00% -3.00% 8.00%
2 -17.00% -11.00% 2.00% 3.00% 2.00% 2 4.95% 4.00% 0.95%
3 -2.00% -1.00% -4.00% 3.00% 2.00% 3 4.35% -2.00% 6.35%
GMean: -4.23% -2.87% -2.38% GMean: 4.77% -0.38% 5.15%
Volatility:  12.58% 7.64% 3.79% Volatility: 0.36% 3.79% -3.42%
Notional Amt of Swap:  $100 WITH SWAP
Price (Spread to LIBOR): 0.00%
Hedge Hog Assets: Change in Value: Returns:

End of Yr: TotAssets Stocks Bonds RE Assets| TotAssets RE Assets Swap CF

0 $100.00 $0.00 $0.00 $100.00

1 $105.00 $0.00 $0.00 $105.00 $5.00 -$3.00 $8.00 5.00%

2 $110.20 $0.00 $0.00 $110.20 $5.20 $4.20 $1.00 4.95%

3 $115.00 $0.00 $0.00 $115.00 $4.80 -$2.20 $7.00 4.35%
GMean Return: 4.77% AMean: 4.77%

Volatility: 0.36%

Notional Amt of Swap:  $0 WITHOUT SWAP
Price (Spread to LIBOR): 0.00%
Hedge Hog Assets: Change in Value: Returns:
End of Yr: TotAssets Stocks Bonds ) RE Assets| TotAssets RE Assets Swap CF
0 $100.00 $0.00 $0'00 $100.00
1 $97.00 $0.00 $0.00 $97.00 -$3.00 -$3.00 $0.00 -3.00%
2 $100.88 $0.00 $0.00 $100.88 $3.88 $3.88 $0.00 4.00%
3 $98.86 $0.00 $0.00 $98.86 -$2.02 -$2.02 $0.00 -2.00%
GMean Return: -0,38% AMean: -0.33%

Volatility: 3.79%
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meen=RUET I RdexX-Swaps ' Trading Game
Previous example outcome is just illustrious, but:

e Swaps do enable investors to quickly diversify
Into real estate (effectively adding R.E. into the
portfolio) at low transaction cost and with
diversified R.E. holdings (index); and

* This does tend to reduce overall mixed-asset
portfolio volatility (or higher returns at the same
volatility using leverage), by redu€ing overexposure
to stocks & bonds.

e Swaps do enablereal-estate investors to hedge
against R.E. market’'downturns, protecting principal
& enabling harvesting of positive “alpha”

(generaied Ny . R.E. eXPertS) o i v seieiizoicen
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One Lincoln Street (B)

Timing, luck, and a little bit of guts. That’s how John Hynes summarized the recipe for
success for the One Lincoln Street development. But Linda Douglass, Senior Acquisition
Officer for Atlantic-Pacific Property Corp., wasn’t buying John’s latest attempt at
humility. Linda had bought more than a billion dollars of property over the past five
years and knew all too well the amount of negotiating, positioning, persuasion and
determination needed to develop a spec building in Boston.

As coffee was being served and their lunch was coming to an end, it was clear that Linda
wanted to know more about the construction and financial status of One Lincoln Street,
and to pick up on John’s seemingly off-hand comment regarding how Gale & Wentworth
might best proceed to monetize the substantial investment value it had created during the
development and lease-up phases. Linda had known John for over 15 years dating back
to when she was an analyst for a private real estate fund that acquired multi<€amily
apartments. Now at Atlantic-Pacific, this was the first time she had the §ense there might
be a real transaction for her and John to explore.

Background

In mid-1999, John Hynes identified — and thén secured/~ a million square foot office
development opportunity adjacent to Sguth Statiop in Boston. The project, known as
One Lincoln Street, had been kicking arfgund for years but could never find a way to get
off the ground. That is, not uritil the offic€’market came storming back and John Hynes
and his partners at Morgan Stanley stepped into the breach and committed enough capital
to complete the requifed site assemblage and perfect the entitlements necessary to
proceed to construetion. ‘Beyond that, all that was needed was another $300 million and a
tenant or twa.

As it turned out, the capital was delivered first courtesy of Midwest State Teachers
Retirement System (“STRS”). They, too, believed in the long-term vibrancy of the
Boston office market and committed over $150 million of equity to commence
construction and secure required construction financing. And to everyone’s surprise,
John (with a little help from the overheated Boston office market) actually convinced
STRS to flex their investment policies a wee bit and proceed to construction on a
speculative basis.

That’s when the unexpected occurred.

This case was prepared by W. Tod McGrath for the purpose of class discussion.  The case
describes a hypothetical situation and is not intended to illustrate either effective of ineffective
handling of a fiduciary situation. Revised February 2007.
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So much of John’s time and energy had been spent negotiating the terms and conditions
of the site acquisition, construction loan documentation, and joint-venture structure that
he hadn’t even begun to seriously engage the marketing effort for the project. Day-in and
day-out his focus was on finalizing the papering of the deal so he could break ground and
prove to the marketplace that he had a real project. He never expected to have a letter of
intent signed for any space in the building before the heavy site work began. And he
certainly never expected to receive a call from Commonwealth Avenue Custody
Corporation asking if he could quickly respond to an RFP for 700,000 square feet of
space before the construction drawings were even submitted to the city for review.

But what was really unexpected was the actual signing of a lease with Commonwealth
Avenue before the first yard of concrete was poured. And not for 700,000 square feet;
but for each and every of the 1,025,000 rentable square feet in the building. Along with
the parking garage. For 20 years. With rent bumps.

Now that was unexpected.'

Venture Dynamics

You’d think a 20-year lease with AA- rated credit would simiplifyrthings. Not
necessarily. As John motioned to the waiter for the check} he ‘mentioned to Linda that he
had to catch a shuttle to New York for a late aftern6on tecting with Morgan Stanley.
Despite the project being on schedule, slightlyihdetbugget (due to a drop in short-term
interest rates), and ready for certificates of ocegpaneyon the first 20 floors, there was a
certain restlessness brewing within thelyentares=NMSGW 111, the fund that supplied the
remaining 10% of the initial equity not otherwise committed by STRS, was strategically
reviewing its asset allocatigns and debating the wisdom of monetizing or selling its
equity position in the projectyAfter all, MSGW III was an opportunity fund that
advertised a 5-year expected life, and had had a substantial amount of capital committed
to One Lincoln Streét, without any return for over 3 years.

While thrilled with the overall outcome of the Commonwealth Avenue lease, the space
and capital markets had changed rather dramatically since the initial equity funding. In
the space markets, Class-A vacancy rates (including sublease space) increased from
under 4% in 1999 to approximately 5%, 10% and 15% in 2000, 2001, and 2002,
respectively. Current (mid 2003) vacancy rates approached 16% (see Exhibit 1). Asking
rents for Class-A space had decreased about 25% from about $65 per rentable square foot
in 2000 to $50 or less in mid 2003, and most market watchers expected continued
decreases throughout the remainder of the year. Current effective rents (incorporating
free rent concessions, above-standard tenant improvements, etc.) were now at least 10%
lower than asking rents.

In the capital markets, interest rates on both long and short term debt instruments had also
decreased significantly. Yields on 10-year Treasury securities had decreased from about
6.50% in early 2000 to about 3.75% in mid 2003. Yields on 15 and 20-year Treasury

' The unusually prolonged closing festivities, however, were not.
2
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securities were currently about 4.00% and 4.25%, respectively. The combination of these
trends — weakening space market fundamentals and historically low interest rates — made
the Morgan Stanley crowd fairly serious about the idea of harvesting profits.

And then there was STRS. As part of its ongoing asset management discipline, STRS
was similarly reviewing its asset allocations, particularly within regions like greater
Boston that had recently exhibited a high degree of both demand and rental rate volatility.
Due to its relatively unique leasing profile, STRS was quite comfortable with its
investment in One Lincoln Street; so much so that members of the asset management
staff routinely joked about transferring their joint-venture interest in One Lincoln Street
to the fixed income group in exchange for a few more days of paid vacation.

Some others within the asset management group, however, were thinking a bit more
seriously. Included within the venture documentation were heavily negotiated provisions
relating to mechanisms by which both STRS and MSGW could either acquire each
other’s interest in the venture or divest their existing interests. Indeed, one senior asset
manager was openly debating the long-term alignment of interest between STRS and
MSGW, essentially asking why (now that the building is completed) is MSGW such a
good long-term partner?

The leasing profile of One Lincoln Street made it exactly the type of agset STRS sought
to acquire: one that generated safe, long-term cash flows with predictable built-in growth
and little or no future capital expenditures. And STRS wa§ havingsfhore than a bit of
trouble finding similar type assets, particularly oneS thatwere fairly priced. It was
because STRS believed that the negotiated agquisition thechanisms within the venture
would deliver fair prices to either party. that Seffic gertOus discussions had begun
regarding triggering the operation of the yeénture’s Buy/Sell provisions to acquire
MSGW’s interest.

And, yes, Morgan Stanley (ahd now Gale & Wentworth) had gotten wind of it.

The BuydSell Brovisions

They worked like this:

4+ Any time after shell completion, either STRS or MSGW could submit an offer to
purchase the other party’s entire equity interest in the development by delivering
to the other party a Buy/Sell Offering Notice that included a “Specified Valuation
Amount” which the offering party would be willing to pay in cash for one
hundred percent (100%) fee ownership of the development;

4+ The non-offering party would then have 45 days to notify the offering party
whether or not it elected to

= sell (as “Seller”) its entire equity interest in the development to the
offering party for a price equal to the amount the non-offering party would
have received had the development been sold for the Specified Valuation
Amount, or

3
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= acquire (as “Purchaser”) the entire equity interest in the development of
the offering party for a price equal to the amount the offering party would
have received had the development been sold for the Specified Valuation
Amount;

+ If the non-offering party failed to notify the offering party of its election prior to
the 45-day Buy/Sell election period, then the offering party could acquire as
Purchaser the entire equity interest of the non-offering party;

# At the time of either party’s election to purchase, the Purchaser would be required
to make a non-refundable deposit to the Seller equal to five percent (5%) of the
amount the Seller would otherwise receive;

+ If the Purchaser failed to perform, in breach of its purchase obligation, then the
Purchaser would (1) forfeit its five percent (5%) deposit, (i1) be responsible for all
closing costs actually incurred (including, without limitation, escrow costs and
transfer taxes), and (iii) lose all future rights to trigger the Buy/Sell provisions
thereafter; and

+ As aresult of the breach of the Purchaser’s obligations,the Seller would have the
option, within 30 days of default by the Purchaser, ofisubstituting itself as
Purchaser and thereupon have the right to Purchase the othef party’s entire equity
interest in the development for eighty-fivegercent (85%) of the amount that the
other party would have otherwise receivédtdd the development been sold for the
Specified Valuation Amount.

Trouble in Paradise?

On the shuttle to Manhattan, John couldn’t help but think of how much he wanted to
preserve an gwnershiplintcrest in the asset he had worked so hard to create. From his
perspectiye, hicwvas in the development business for the long haul — not the quick flip.
He understoed only too well that a development deal like One Lincoln Street happens
once in a career — and only if your timing’s damn good and you’re damn lucky and
you’ve got a lot of guts. The guys at Morgan Stanley didn’t understand that; or even if
they did, they couldn’t care less about his personal business philosophy. He knew the
conversation would be about “harvesting” and “rebalancing” and “posting numbers”.
And he knew he wasn’t going to be happy with a decision to sell out to STRS.

Unfortunately, the meeting went pretty much as he predicted. Morgan Stanley reiterated
their understanding that STRS was preparing a Buy/Sell Offering Notice that contained
the required Specified Valuation Amount, and that such Specified Valuation Amount was
being established through an independent MAI appraisal process (see Exhibit 2 for
recent building sales information). In addition, Morgan Stanley presented all of their
high-brow reasons for why they needed to cash out and how they would try to position
STRS to get the highest possible valuation for One Lincoln Street. But despite all the
pinstriped bravado, one thing was clear from the meeting: if MSGW didn’t like the
Specified Valuation Amount offered to them by STRS, they weren’t in a very good

4
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position to come up with over a half billion dollars in 45 days to exercise their option to
buy out STRS’ interest. They didn’t have a plan for that; they didn’t even have a plan for
a plan. At least not until John Hynes put a call into Linda Douglass from the shuttle back
to Boston to set up a meeting at his office for early the following morning.

Plan B

Linda arrived at John’s office at 8:00 am. She was more than a little curious as to why he
wanted to meet so quickly. Before she even had the time to put milk in her coffee, John
had already launched into a discourse on the status of the One Lincoln Street
development and the impending ownership issues within the venture. Then John
pointedly asked Linda if Atlantic-Pacific had the financial capacity to make a credible
purchase offer for the property and if she was willing to conditionally explore such an
acquisition.

She responded “Yes. Yes. And what exactly do you mean by conditionally?”

John explained “conditionally””: he was willing to give Linda an exclusive opportunity to
submit an informal purchase offer to acquire a majority ownership interest immOne
Lincoln Street. Because he was presenting this acquisition opportunityjexclusively to
Atlantic-Pacific, he made it very clear to Linda that any infofmalspurchase offer she
submitted should be considered as “take-it-or-leave-it,” Alformal ptirchase offer, if
subsequently requested by MSGW and submitted 5y Atlantic-Pacific, would be in the
same amount as the informal purchase offer add"wetld, necessarily, be a “backstop”
offer: that is, )

#+ it would be submitted to MSGWgnsthe same basis that STRS would be required
to submit its Specified Valuation Amount for the development (i.e., 100% fee
ownership);

4 if such offerWweére greater than or equal to the Specified Valuation Amount
submitted by STRS, MSGW would exercise its option to acquire STRS’ interest
at a price cqual to what STRS would otherwise receive if the development were
sold for the Specified Valuation Amount;

+ the extent, if any, to which Atlantic-Pacific’s formal purchase offer exceeded the
Specified Valuation Amount would be paid to MSGW in cash at closing; and

+ MSGW, or its assignee, could continue to own its current equity interest in the
venture (or could elect to be partially cashed-out on a proportionate basis) and
would continue to manage the development.

John was confident he could get Morgan Stanley to participate, at some level, within that
framework. This was his opportunity to both harvest profits and stay in the deal. Simple
enough, right?

Simple, but not that simple. Linda quickly pointed out to John that, as a vertically-
integrated public real estate operating company, Atlantic-Pacific would never make a
5
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substantial acquisition without controlling the management of the asset and being fairly
compensated to do so. If John wanted a formal “backstop” purchase offer from Atlantic-
Pacific, he could forget about retaining management or any portion of the management
fee (of which an estimated 75% was net profit after allocated staff cost).

After a somewhat long and uncomfortable silence, John agreed to Linda’s rather firm
position, but felt obligated to impose a few conditions of his own: namely, that (i)
Atlantic-Pacific’s informal purchase offer was due within 10 calendar days, irrespective
of when, or if, STRS ever delivered a Buy/Sell Offering Notice, (ii) as part of its formal
purchase offer, Atlantic-Pacific would be required to indemnify MSGW against any and
all financial loss or damage relating to Atlantic-Pacific’s failure to perform under such
purchase offer, if such offer were formally accepted by MSGW, and (iii) based on
Commonwealth Avenue’s credit, the absence of future landlord-funded capital
expenditures, and the built-in rent steps throughout the initial 20-year lease term, he
thought her offer price should start with a “7”. Linda wasn’t exactly sure how to evaluate
John’s last condition, but she thought she understood the first two.

Linda left John’s office with an abstract of the 400+-page office lease with
Commonwealth Avenue Custody Corporation and a promise to immediately teceive
mountains of due diligence materials on the legal and physical statusyof the building. As
she walked back to her office, she thought about two things: one, the heedito quickly
marshal the resources of her acquisition team to commence the necessary due diligence;
and two, the need to quickly review the lease abstract and attachedsprojection of Property
Before-Tax Cash Flow (see Exhibit 3). She’d dou€ thisymany times before so she knew
where to start and what to focus on.

The Lease and Lessee

The lease executed with Commonwealth Avenue Custody Corp. was a 20-year full
service gross lease witlitax and operating expense stops that ensured the lessor that
virtually all incréascsin property taxes and operating expenses throughout the 20-year
term of the 1¢ase Would be fully reimbursed by Commonwealth Avenue as additional
required rerit,\Under the terms of the lease, MSGW had provided a fixed tenant
improvement allowance to Commonwealth Avenue (which had already been fully
dispersed for construction of interior improvements), paid all required brokerage
commissions, and agreed to limit its annual property management fees to about 0.9% of
Effective Gross Income. The scheduled commencement date for the lease was only a few
months away.

With over $6 trillion of assets under custody and more than three-quarters of a trillion
dollars of assets under management, Commonwealth Avenue Custody Corporation was
one of the leading servicers of financial assets in the world. Based in Boston,
Commonwealth Avenue occupied well over a million square feet in the greater Boston
area and was the sole tenant of One Lincoln Street. Commonwealth Avenue was
publicly-traded and had an issuer credit rating of AA- by Standard & Poor’s, enabling it
to borrow money in the long-term public bond markets at approximately 85 basis points
over comparable-term U.S. Treasury securities.

6
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Atlantic-Pacific Property Corporation

Linda started with Atlantic-Pacific shortly after it went public in the mid ‘90’s. As an
acquisitions officer working for a publicly-traded REIT, Linda’s responsibility was to
understand not only the micro-level dynamics of specific property markets, but to apply
proven capital budgeting techniques and required financial accounting conventions to
arrive at investment decisions that added value to Atlantic-Pacific’s growing franchise.
An important part of Linda’s responsibility was to thoroughly understand the financial
performance of Atlantic-Pacific and to integrate that understanding into value-enhancing
capital investment decisions. Selected summary (historical) financial data for Atlantic-
Pacific is presented in Exhibit 4.

In her frequent discussions with Atlantic-Pacific’s CFO, Linda had become aware of the
CFO’s perspective and concerns relating to large deployments of investment capital. For
any investment over $100 million, she’d been informed that the company would be
required to issue both additional equity and unsecured debt. Atlantic-Pacific’s stock
price had just recently regained the $44 share price it enjoyed about three years earlier.
Over the past two years, Atlantic-Pacific had been very cautious about igsuing new
equity; however, after recently acquiring assets on its unsecured credit life, #found itself
with a debt-to-total market capitalization ratio of approximately»50% < a threshold it
didn’t really want to exceed. Any significant acquisition of firoperty would most likely
be financed with 50% equity (through a secondary public gffefing#ith an underwriters’
spread of 5%) and 50% unsecured debt which Atlafitic-Racific could issue at about 175
basis points over comparable-term treasuriesg€xcluding)financing fees and closing costs
of about 25 basis points (see Exhibit 5).

Linda was also painfully aware ofithe fagt thiat the company’s primary investment
markets had softened rather significantly. As a result, the company’s “same portfolio”
year-over-year cash-basis\ NOL growth rate had decreased from about 6% three years ago,
to about 3% two_years ago, to virtually no growth last year. Expectations for 2003 were
for negative NOI growth (Contraction) of about 1%.

According te,the CFO, Atlantic-Pacific’s FFO per share, which had grown significantly
over the past five years, was also now likely to plateau due to deteriorating property
market fundamentals and the relatively small amount of existing secured mortgage debt
available to be refinanced by the company at significantly lower rates. A few stock
analysts were even reducing their estimates of Atlantic-Pacific’s FFO per share to slightly
below the $4.00 level achieved in 2002. Based on increased market-based tenant
improvement allowances and other structural characteristics of the company’s assets and
liabilities, Atlantic-Pacific’s operating cash flow, as measured by its Funds Available for
Distribution (FAD), was currently estimated at about 80% of its Funds From Operations
(FFO), or about $3.20 per share. The analysts that estimated REIT Net Asset Values
(NAV) were currently in the range of $39 to $42 for Atlantic-Pacific’s shares.

7
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Screening

Based on everything that was happening at both the property and corporate levels, Linda
knew the CFO was every bit as anxious to evaluate her preliminary bid as John Hynes
was. Yet before taking the time to complete a comprehensive purchase offer analysis,
she quickly put the cash-basis financial projection for the property (attached to the lease
abstract given to her) through her first feasibility screen. The purpose of this screen was
to determine if, at John Hynes’ purported $700 million minimum offer price, a
hypothetical acquisition of a 100% fee ownership interest would generate a pro forma
incremental cash surplus or deficiency to Atlantic-Pacific’s shareholders based on the
assumed 50/50 debt/equity capitalization and current dividend payout levels (see Exhibit
6).

Her next financial feasibility screen was the financial reporting analog, or pro forma
accretion/dilution to Funds From Operation (FFO)? per share. For this acquisition, she
would specifically assume that the only additional company-level general and
administrative (G&A) expense would be (1) the building personnel costs included in the
administrative cost line item of the property operating expense budget (Exhibit 3) and (ii)
direct overhead costs equal to about 25% of the annual property managementiee
(implying the remaining 75% of the fee would be a new profit genter tg thécompany).

To prepare this accounting-based analysis, she knew she would need to adjust the Base
Rental Revenue payable by Commonwealth Avenafe to teflect the financial reporting
conventions under generally accepted accounting pr1nc1ples (GAAP). These financial
reporting conventions require that:

+ all contractual Base Rental Revenuedand any applicable free rent periods) be
reported on a straight-lirte basis®over the term of the lease, as opposed to the
manner in which ‘the'specific annual contractual Base Rental payments would
actually bereceived by Atlantic-Pacific, and

4 the preSent value® of the “above-market” portion of the annual contractual Base
Rents be amortized on a straight-line basis as a deduction in arriving at Earnings
Before Interest, Taxes, Depreciation and Amortization (EBITDA). In this regard,
Linda believed — and felt Atlantic-Pacific’s independent auditors may also believe
— that, over the twenty-year term of the lease, the annual contractual Base Rents
per square foot (reflecting the periodic rent bumps) were no less than about $15

2 For purposes of this financial feasibility screen, Linda knew she could quickly estimate the property’s
contribution to the company’s existing annual FFO, as:

(1) the property’s annual Earnings Before Interest, Taxes, Depreciation and Amortization
(under GAAP),

(i1) plus the “profit center” portion of the annual property management fee,

(iii) less any incremental annual interest expense incurred in connection with acquiring the
property,

(iv) less any amortization of applicable financing fees and costs.

3 Computed using an appropriate risk-adjusted discount rate reflecting the risk associated with collecting
the contractual annual Base Rents.

8
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per square foot per year above current market lease pricing for leases of
comparable term.

Bid Preparation — The Final Frontier

Putting financial assumptions through preliminary feasibility screens is one thing; valuing
a major real estate asset with conviction is quite another. Linda had a lot of information
— and a lot of issues — to synthesize.

For example, she knew that an offer price of $700 million or more would imply a very
low acquisition cap rate, even lower than the cap rates observed during the height of the
market when the lease with Commonwealth Avenue was signed (cap rates on recent
multi-tenant office building sales in Boston were in the 7.0% range). Linda also realized
that while Commonwealth Avenue’s lease had contractual rent steps, it also had
contractually limited rent growth. Then again, market rents in their core markets had
been deteriorating and this asset might now represent an excellent long-term performance
hedge for their portfolio. She then thought for a moment about some of the challenges
associated with articulating those possibly conflicting arguments as part.of her pricing
recommendation, both to senior management and, ultimately, the REIT analyst
community if Atlantic-Pacific ended up owning the building.

Linda knew she had to try to explicitly incorporate the somewhat utique characteristics
of a 20-year lease and Commonwealth Avenue’s ifvestment grade credit rating into the
valuation of the asset on a stand-alone basis ag"Well"ds an addition to Atlantic-Pacific’s
existing portfolio cash flows. Linda undesstoed thatefrom a default and loss perspective,
the lease with Commonwealth Avenucwasmnotqdite the equivalent of a bond; however,
she also knew that the uncertaintyassociated with collecting the annual rent from
Commonwealth Avenue would be uch less than that associated with collecting the
annual rent from many ot thétcnants in other buildings owned by Atlantic-Pacific.

Senior management at\Atlantic-Pacific believed that the legal structure of a lease
generallywimposed more obligations on a landlord than a bondholder in terms of being
entitled to demand payment. That said, they had often argued that a leaseholder was
more likely to get paid than a bondholder during the early stages of a tenant’s financial
distress (in order for the tenant to keep the doors open and remain in business), but once a
bankruptcy petition was filed by the tenant, the leaseholder (as an unsecured creditor)
was likely to receive at least a third less in terms of percentage recovery than were
bondholders (as secured creditors). This was primarily due to the tenant’s right to reject
the lease as part of a confirmed reorganization plan under the federal bankruptcy code.
Based on this reasoning, Linda figured that an additional 25 to 50 basis point premium
over the yield on Commonwealth Avenue’s long term bonds was warranted when trying
to determine the value of the Commonwealth Avenue lease.

There just seemed to be a lot of basic questions that were a little harder to answer on this
deal than others she had worked on. For example:

+ How might Commonwealth Avenue’s Right-of-First Offer-on-Sale affect her
valuation of the property? That right provides that:

9
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= [fthe Landlord wishes to sell the property, it must first notify
Commonwealth Avenue. Commonwealth Avenue then has 60 days to
review the property and make an offer to purchase it.

= The Landlord is free to accept or reject Commonwealth Avenue’s offer.

= However, should the Landlord reject Commonwealth Avenue’s offer, it is
free to sell the property to a third-party purchaser only if the sales price
offered by such third-party purchaser is at least 2% greater than the price
offered by Commonwealth Avenue.

#+ What could the building be sold for in 20 years when the lease expired? The
Commonwealth Avenue lease contains two 10-year renewal options (applicable to
its entire premises); the first of which is at 95% of Fair Market Rent, the second at
100%. What’s the probability that Commonwealth Avenue would exercise its
first renewal option?

#+ If such renewal option(s) weren’t exercised, what would an owner haye to
reasonably expect to incur in terms of vacancy and tenant improvenientiand
commission costs in connection with re-leasing the entise building™

4+ Where would market rents and related operating and capitalexpenses be in 20
years? To Linda, twenty years seemed likg”a pretty long time; yet to her CFO,
twenty weeks seemed like an eternity,

4+ Based on Commonwealth Avenue’stwenty-year lease term, what effect, if any,
could arranging debt finanging fOx aserm in excess of ten years have on her
determination of valuefor the bailding.

4+ And the likely\financial reporting impact on FFO per share — which is nothing
more,than amaécounting fiction — how important is that really?

Lot’s of important questions to ponder when you’re the Senior Acquisition Officer. And
in short order, she knew she’d have to be able to respond to all of them in front of the
investment committee. Quite simply, she had to prepare a bid on the largest potential
acquisition of her career, and defend it on both a cash and financial reporting basis.

All things considered, this was one of those days when Linda wondered aloud why she
didn’t just stick with apartments.

10
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Exhibit 1

Boston Office Market:

Historical Class-A Vacancy and Asking Rents
Class-A Class-A

Vacancy Asking

Year Rate Rent PSF
1975 15.3% $14.00
1976 14.5% 12.00
1977 12.8% 120
1978 9.5% 1400
1979 6.3% 16.00
1980 3.5% 20.00
1981 4.8% 22.00
1982 3.5% 25.00
1983 3.8% 30.00
1984 11.5% ~ 35.00
1985 9.5% 38.00
1986 10.0% 42.00
1987 10.0% 44.00
1988 14.0% 50.00
1989 16.0% 55.00
1990 17.3% 40.00
1991 19.0% 30.00
1992 17.0% 25.00
1993 15.1% 26.00
1994 13.0% 27.00
1995 10.5% 30.00
1996 7.5% 34.00
1997 6.0% 40.00
1998 4.2% 50.00
1999 3.8% 60.00
2000 4.8% 65.00
2001 10.5% 60.00
2002 15.0% 50.00
2003 (mid.) 15.9% 45.00

Mean 10.5%
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Boston Office Market:

Building

99 Summer Street

745 Atlantic Avenue
50 Milk Street

101 Arch Street

501 Boylston Street
116 Huntington Avenue
One Boston Place
One Federal Street
53 & 75 State Street
One Liberty Square
99 High Street

855 Boylston Street

One Beacon Street

260 Franklin Street

One Boston Place

John Hancock Tower Complex

85 Devonshire /262 Washington

Purchase
Price

$68,300,000
910,000,000
54,650,000
109,230,000
89,000,000
122,627,000
68,000,000
267,000,000
375,400,000
687,755,000
48¢65,000
213,312,400
47,200,000
140,000,000
195,000,000
76,000,000

188,350,000

Recent Sales Activity

Rentable
Square

Footage

272,000
2,885,000
176,000
274,000
407,000
550,000
268,672
770,000
1,105,064
2,100,000
157,467
730,000
144,825
1,000,000
910,000
349,000

770,000

Price
PSF

$251.10
315.42
310.51
398.65
218.67
222.96
253.10
346.75
339.71
327.50
307.14
292.21
325.91
140.00
214.29
217.77

244 .61

Reported
Cap Rate

7.5%

7.2%

7.1%

8.0%
8.9%
7.0%

7.75%

Sale
Date

2003
2003
2003
2002
2002
2002
2002
2002
2001
2001
2001
2001
2000
2000
2000
2000

2000
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Exhibit 3

328

Base Rental Revenue
Allowance for Free Rent
Absorption and Turnover Vacancy

Scheduled Base Rental Revenue

Operating Expense Reimbursement
Real Estate Tax Reimbursement
Net Parking Revenue

Antenna Income

Effective Gross Income

Operating Expenses
Non-Reimbursable Administrative
Parking Expenses

Real Estate Taxes

Management Fees

NET OPERATING INCOME
Tenant Improvements
Leasing Commissions

Capital Reserve

PROPERTY BEFORE-TAX CASH FLOW

Year

$47,215
(4,400)

42,815

0
0
3,850
120

46,785
(8,218)
(350)
(771)
(5,316)
(423)

31,707

0

0
(105)

31,602

Year
2

$57,397

61
4,844
270

62,644

(8,468)
(361)
(793)

(7,826)
(567)

44,629

o o

108

44,521

Year
3

$57,397
0
0

57,397

408
345
5,271
350

63,771

(8,717)
(371)
(815)

(8,061)
(577)

45,230

111

45,119

57,397

680
576
5,602
361

64,616

(8,976)
(382)
(837)

(8,303)
(685)

45,533

0
0

{115)

45,418

Year
5

$57,397
0
0

57,397
978
826

5,932
3

65,504

593
45,831
0

0

118

45,713

ONE LINCOLN STREET
PROJECTED NET OPERATING INCOME AND CASH FLOW FROM OPERATIONS

($ in Thousands)

Year Year Year Year
6 7 8 9
$63,541 $63,541 $63,541 $63,541
0 0 0 0
0 0 0 0
63,541 63,541 63,541 63,541
1,285 1,581 1,886 2,201
1,084 1,336 1,596 1,864
6,088 6,243 6,401 6,559
382 394 406 418
72,380 73,095 73830 74,583
(9,525)  (9,809) 1(10,108) (10#05)
(4086) 418) (430) (443)
(885) (909) (935) (961)
(81808) _4(97073) "W (9,345)  (9,625)
(655) (662) (668) (675)
52,101 52,224 52,349 52,474
0 0 0 0
0 0 0 0
122 (125) (129) (133)
51,979 52,099 52,220 52,341

Year
10

$63,541

52,596

o o

137

52,459

Year
1

$68,675
0
0

68,675

2,846
2,441
6,921

443

81,326
(11,084)
(471)
(1,016)
(10,211)
(736)

57,828

0

0

141

57,687

Year
12

$68,675
0
0

68,675

3,178
2,740
7,129

456

82,178
(11,396)
(485)
(1,044)
(10,517)
(744)

57,993

145

57,848

Year
13

$68,675
0
0

68,675

3,520
3,048
7,343

470

83,056

(11,738
(500
(1,073
(10,833
752

58,161

149

58,012

Year
14

$68,675
0
0

68,675

3,872
3,365
7,563

484

83,959

(12,090
(515
(1,103
(11,158
760

EEEES:

58,334

(153)

58,181

Year
15

$68,675
0
0

68,675

4,235
3,691
7,790

499

84,890

(12,453)
(530)
(1,134)
(11,493)
(768)

58,512

0
0

158

58,354

Year
16

$73,800
0
0

73,800

4,609
4,028
8,024

514

90,975

(12,827)
(546)
(1,166)
(11,838)
(823)

63,775

0
0

(163)

63,612

Year
17

$73,800
0
0

73,800

4,994
4,374
8,265

529

91,962

(13,212)
(562)
(1,199)
(12,193)
(832)

63,964

0
0

168

63,796

Year
18

$73,800
0
0

73,800

5,390
4,731
8,513

545

92,979

(13,608)
(579)
(1,233)
(12,559)
(841)

64,159

0
0

(173)

63,986

Year
19

$73,800
0
0

73,800

5,798
5,098
8,768

561

94,025

(14,016)
(596)
(1,268)
(12,936)
(851)

64,358

0
0

178

64,180

Year
20

$73,800
0
0

73,800

6,218
5477
9,031

578

95,104

(14,436)
(614)
(1,304)
(13,324)
(861)

64,566

0
0

(183)

64,383
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Atlantic-Pacific Property Corporation:

Selected Financial Data

As of: As of: As of: As of: As of:

31-Dec 31-Dec 31-Dec 31-Dec 31-Dec

Assets: 2002 2001 2000 1999 1998
Real Estate $5,780,474 $4,971,937 $4,075,186 $3,741,505 $3,278,129
_ Accumulated Depreciation (548,622)  (479,903)  (391,146) 933,441 854,454
ERRST Assets 386,283 343,639 466,940 506,550 735,003

Total Assets

Liabilities:

Secured and Unsecured Notes
Other Payables and Liabilities

Total Liabilities

Owners' Equity (GAAP

Share Price

$5,618,135 $4,835,673 $4,150,980 $5,181,497 $4,867,585

$3,431,480 $2,876,628 $2,276,594 $2,214,389 $2,059,149
183,875 159,837 124,091 853,904 765#4382

$3,615,355 $3,036,465 $2,400,685 $3,068,294( $2,824,631

$2,002,781 $1,799,209 $1,750,295 $2,113,203 $2,042,954

$37:00 $38:25 $44.50 $31.25 $30.50

Forthe Forthe Forthe

Year Year Year

Ending: Ending: Ending:

31-Dec  31-Dec  31-Dec

Revenue: 2002 2001 2000
Tenant-related $778,496 $646,781 $545,563
Parking-related 33,885 34,666 33,928
Service-related 7,165 8,111 7,891
Interest and Other 3,669 8,122 5,705
Total Rev¥enue 823,215 697,680 593,087
Less), Operating Expenses (277,718) (220,201) (186,447)
Less:General'& Administrative (31,528) (25,541) (23,773)
EBITDA 513,969 451,938 382,867
Less: Interest Expense (181,123) (148,926) (144,709)
Less: Depreciation & Amortization (124,118) (99.,454) (88,149)
Net Income $208,728 $203,558 $150,009
Net Income Per Share $2.57 $2.51 $2.08
Plus: Real Property Depreciation Expense 116,671 89,509 82,860
Funds From Operations (FFO) $325,399 $293,067 $232,869
Funds From Operations (FFO) Per Share $4.00 $3.61 $3.23
Dividends Per Share $2.40 2.25 2.05
Shares Outstanding 81,310 81,083 72,145

For the
Year
Ending:

31-Dec
1999

$479,777
30,501
9,805
4,293
524,376

(166,179)
(19,637)

338,561

(136,940)
(80,039)

$121,581
$1.76

73,636

$195,218
$2.83

1.75
68,995

For the
Year
Ending:

31-Dec
1998

$312,316
12,735
8,274
9.239
342,565

(100,327)
(15.003)

227,235

(83,240)
(50,279)

$93,717
$1.63

47,262

$140,979
$2.45

1.65
57,471
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One Lincoln Street Acquisition:

Acquisition:
Purchase Price

lus: Transaction Costs @ 0.10%
@aplt'al Requirement to Close

Debt Capitalization:

Unsecured Debt @ 50.00%
Term-to-Maturity (Years)

Comparable-Term Treasury Yield

Financing Spread Over Comparable-Term Treasuries
Interest Rate on Unsecured Debt (Interest-Only)

Other Financing Costs @ 0.25%

Financing Fees Cost Amortization Term

$700,000
700
$700,700

$350,000
10
3.75%
$.75%
5.50%
3875

10

Pro Forma Capitalization

Equity Capitalization

Current Stock Price
Current Annualized Dividend
Current Dikidend Yield

Wnderwritérs Spread & Associated Costs
Required Equity Raise
Required New Share Offering

Current Quarterly FFO Per Share
Expected Annual FFO Per Share (Management Estimate)

Shares Outstanding Before the New Share Offering
Shares Outstanding After the New Share Offering

$44.00
$2.40
5.45%

5.00%
$370,079
8,411

$1.02
$4.00

81,310
89,721
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One Lincoln Street Acquisition:

Year

©oOoO~NOOORWN-=

10

12
13
14

16
17
18
19
20

Property
NOI

$31,707
44,629
45,230
45,533
45,831
52,101
52,224
52,349
52,474
52,596
57,828
57,993
58,161
58,334
58,512
63,775
63,964
64,159
64,358
64,566

$1,086,324

Leasing
Comms.

“*
[eNeNoNeNeNoNolNoNoNoNoNoNoNoNoNoNoNoNo Noal

Rid
o

Incremental Cash Flow Per Share Analysis

Property Net Incremental
Before-Tax Mgt. Fee Cash Flow
Capital Cash Profit @ Interest Principal To Equity
Reserve Flow 75.0% Expense (1) Amort'n Holders
($105) $31,602 $318 ($19,250) $0 $12,670
(108) 44,521 425 (19,250) 0 25,696
(111) 45,119 433 (19,250) 0 26,302
(115) 45,418 439 (19,250) 0 26,607
(118) 45,713 445 (19,250) 0 26,908
(122) 51,979 491 (19,250) 0 83,220
(125) 52,099 496 (19,250) 0 33,345
(129) 52,220 501 (19,250) 0 33,471
(133) 52,341 506 (19,250) 0 33,597
(137) 52,459 512 (19,250) 0 33,721
(141) 57,687 552 (19,250) 0 38,989
(145) 57,848 558 (19,280) 0 39,156
(149) 58,012 564 (19,250) 0 39,326
(153) 58,181 570 (19:250) 0 39,501
(158) 58,354 576 (19,250) 0 39,680
(163) 63,612 617 (19,250) 0 44,979
(168) 63,796 624 (19,250) 0 45,170
(173) 63,986 631 (19,250) 0 45,367
(178) 64,180 6838 (19,250) 0 45,568
(183) 64,883 646 (19,250) 0 45,779
($2,844) '} $1,083,510 $10,542 ($385,000) $0 $709,052
Notes:

Incremental
Cash Flow Per
New Share
Issued

$1.51
3.06
3.13
3.16
3.20
3.95
3.96
3.98
3.99
4.01
4.64
4.66
4.68
4.70
4.72
535
5.37
5.39
542
544

(2) Relative to Current Dividend Payable Per Existing Share Before the New Share Offering.

(3) Reflects Required New Share Offering; Assumes Existing REIT Dividend Remains Constant.

Annual
Dividend
Payable
Per
Existing

Cash Surplus
(Deficiency)
Per New

Share Share Issued (2)

$2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40

REIT
Incremental
Cash Surplus
(Deficiency)

Incremental
Cash Surplus
(Deficiency)
Per Share
Outstanding (3)

($0.89)
0.66
0.73
0.76
0.80
155
1.56
1.58
1.59
1.61
2.24
2.26
2.28
2.30
2.32
2.95
2.97
2.99
3.02
3.04

(1) Assumes Unsecured Acquisition Indebtedness is Refinanced at EOY 10 Under Same Terms and Conditions..

($7,516)
5,510
6,116
6,421
6,722

13,034
13,159
13,285
13,411
13,535
18,803
18,970
19,140
19,314
19,494
24,793
24,984
25,181
25,382
25,593

$305,329

(80.08)
0.06
0.07
0.07
0.07
0.15
0.15
0.15
0.15
0.15
0.21
0.21
0.21
0.22
0.22
0.28
0.28
0.28
0.28
0.29

$3.40
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11.432/15.427] Real Estate Capital Markets
Spring 2007

Case 3: CMBS Exercise
Due Thurs March 22, in class.

Purpose of assignment:
To give you some basic familiarity with a typical real world CMBS offering from the perspective of the
issuer, and to use that as a platform to build your understanding of some fundamental aspects of the
CMBS industry and the real estate capital markets .

You may work in groups of up to five. You should prepare a brief narrative report (typed doc
max 4 pages plus at most 2 pages of exhibits) plus a PowerPoint presentation (max 5 slides) that
your group will be ready to present to the class on the due date (both files should be handed in
electronically plus hardcopy to the TA on the due date, with electronic cc to Prof. Geltner).

Background

In early 2005 General Electric Commercial Mortgage Corporation (GEGMC),ertgaged Deutsche
Bank Securities (DBS), a major CMBS investment bank, to launch« newseries of CMBS
certificates. GECMC is a subsidiary of General Electric Capital Corp*(itself"a subsidiary of GE
Capital Services which is in turn a subsidiary of the giant,parent figntfie General Electric
Company). GE Capital is a major originator of commercial'mgortgages, including conduit loans.

GECMC wanted to sell a number of recently=issued l0&msto obtain cash so that GE Capital could
originate more commercial mortgages, their pfimaty“business. Thus, GECMC had a diversified
pool of loans that they hoped would make the sére of a good CMBS issue. The pool that was put
together consisted mostly of these\GE Capital loans, but also included a few other loans from
other major commercial mortgage,lenders. The overall pool consisted of 127 commercial
mortgages secured primariiy by first liens on 138 commercial, multi-family and manufactured
housing commugity properties. This included 92 loans from GE Capital, 17 loans from German
American Capital Cogporation, and 18 loans from Bank of America. The loans were all newly
issued (“conduitloans as opposed to “seasoned” loans), and in aggregate included
$1,674,199,523 of outstanding balance (“par value™), collateralized by properties estimated to be
worth in total approximately $2,355,000,000.

As usual, a trust was established (as a tax-exempt “REMIC” vehicle) to hold the pool of
mortgage loans on behalf of the security holders, with LaSalle Bank acting as trustee. A master
servicer contract was signed with GEMSA Loan Services (another GE subsidiary), to administer
the pool and securities. A special servicer contract was signed with Lennar Partners to handle
defaults, workouts, and foreclosures and other such problems that might (would) arise within the
mortgage pool. (Lennar is a large, diversified real estate firm who ended up purchasing the so-
called “B piece” of the issue, the security classes with credit ratings below the investment grade
level of BBB-.) A team of investment banks was put together under the lead of DBS and Bank of
America Securities. The securities were designed and structured, and credit ratings were obtained
for the securities from S&P, Fitch, and Dominion Bond Rating Service. As required by the SEC

1
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for any investment being offered to the public, a prospectus was prepared, dated February 3,
2005, and the public offering was made under the (not very sexy but typical) title of: “GECMC
Commercial Mortgage Pass-Through Certificates, Series 2005-C1” (GECMC 2005-C1, for
short). The issue closed on February 17.

By the standards of the day, this CMBS issue was considered a relatively simple, “plain vanilla”
deal. Nevertheless, it might seem complex to the uninitiated. . .

A total of 27 classes (or “tranches”) of securities were created from the underlying mortgage
pool, including 22 par-valued classes and two 10 classes described in the prospectus.” It was
decided that 11 of the lower-rated tranches would be sold privately, not included in the public
offering but included in the prospectus. The 12 top-rated par-valued classes, all those with a
credit rating of “A-" or higher, containing the vast bulk of the loan pool value ($1,550,727,000
par value), plus one of the 10 classes, was included in the public offering (13 classes in all). The
private placement consisted of the remaining $123,427,000 in par value in 11 classes (including
10 with par values and one 10), with ratings of “BBB+" and lower."

The Prospectus thus consists of two parts: A basic prospectus relating to the.entire issue (24
tranches), and a more specific Supplement relating to the publicly-offered segurities only (the
front part of the document). The overall structure of the deal is summarized oriypage S-7 of the
Supplement. The publicly-offered classes of securities are described.n detatl in pages 103-143 of
the Prospectus Supplement, with the main description of the pfepaymerit cascade in pp.108-126,
and the main description of the credit loss cascade in gp.12%,130. The loan pool is detailed in the
Annex at the end of the Supplement (and also coptained”in the downloadable Excel file available
on the course web site*), and is summarized.in, pp«67-208°0f the Supplement, with individual
briefs on each of the 10 largest loans (and theirwnderfying properties) on pp.10-65 of the basic
Prospectus (after the annexes in the middle af the document). There is also a tabular summary of
the pool characteristics at the end Qithe Arnex and on pp.5-7 of the basic prospectus. As with all
prospectuses, a major sectionis devoted to descriptions of the major investment risk
considerations that patentiahbuyers of the securities in the public market should be aware of
(Supplement pp434-66):

The subordinatign structure of the GECMC 2005-C1 securities is typical of CMBS issues of the
early 2000s. Of course, credit losses can occur from several sources, including loan payment
delinquency, default, and losses in foreclosure (among others). Any credit losses to the pool
(coming from any of the mortgages) are assigned first to the bottom tranche (Class P), then to the
next lowest (Class O), and so on up the ladder in reverse alphabetical order. Credit losses reduce
the outstanding balance (par value) of whichever remaining class of security is lowest until that
class is completely wiped out, before the next lowest class becomes exposed. (Reductions in par
value commensurately reduce the amount of interest payments the security holders are entitled

“ The Prospectus mentions but does not describe three classes (L,R, and LR). These have no par value, are not for
sale, and simply provide a device for the CMBS issuer to obtain “residual cash flows” in the pool, if any, after all of
the other classes have been paid all that is owed to them. In essence, you may think of this CMBS issue including
only the 24 classes described in the Prospectus.

" The seven lowest of these were bought by Lennar, representing 3.625% of the loan pool par value.

* To open the Excel file, skip the password and open as “Read Only”. You can still copy/paste data out of the file
into another workbook.

2
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to, as the interest owed equals the coupon rate times the par value for each bond.) The *“senior
classes” (the top seven classes: A-1 through A-5 plus A-AB and A-1A) all have equal
subordination and would be docked credit losses on a pro-rata basis if all the subordinate classes
were all already wiped out and there were still further credit losses in the pool.

Regarding default risk, the senior classes’ initial subordination is 20% (meaning 20% of the
initial pool par value is subordinated to the senior securities). Below that Class A-J has 13.375%.
All eight of those “A” classes are rated AAA by the credit rating agencies. Below Class A-J,
Classes B, C, D, and E have ratings of AA, AA-, A, and A- respectively. Together with Class X-
P’s 10 securities, this completes the publicly offered securities of the GECMC 2005-C1 issue.
The non-offered certificates range from the F Class’ 6% subordination, which warrants an
investment-grade BBB+ rating, down to Class O’s 1.5% subordination (B- credit rating) and the
first-loss Class P that has no protection (no rating).

Regarding maturity and interest rate risk (and prepayment risk), the retirement structure of the
deal is “plain vanilla” except that the loans in the underlying pool were divided into two groups.
The vast bulk of the loans are in Group 1, which is well diversified by property type. (Group 1
consists of 114 loans with over 91% of the total pool value.) Group 2 is not diversified by
property type, consisting of 13 loans that are all secured by apartment propeltiés=.The separation
into two groups of loans is made to allow two different streams of principal payment cash flows
to separately retire different classes of securities. In particular, payments of‘principal from the
all-apartment Group 2 of loans will go first to the A-1A Class untif that'class is retired, while
payments of principle from the diversified Group 1 ofdoanswill cascade down the A-1 through
A-5 classes until they are retired and only then may be=availabie for A-1A if it still exists.
Classes A-1 through A-5 will be retired sequentially iyerder, while Class A-AB will be retired
according to a pre-specified schedule betweep'months 60 and 113 (and will have first claim on
payments of principal from the Group 1 loans far that purpose). After Class A-5 is retired,
subsequent payments of principal Will thentretire Class A-J and then Classes B through P in
alphabetical order. As most of theJoans in the pool have a 10-year maturity (two loans have 15
year maturities), this zesultS\incontractual weighted average maturities (WAMS) ranging from
2.61 years for Class'A-Indown to 9.85 years for Class A-5, and on down to 11.76 years for Class
P at the bottem of the principal payment waterfall.

A final aspect of the GECMC 2005-C1 issue that is worthy of note is the pass-through coupon
rates assigned to each class. These are generally assigned to allow the investment grade classes
(Class H and above) to sell at or near par value, while the below investment grade classes are
assigned coupon rates approximately equal to the original weighted average coupon rate in the
pool.

Before beginning the exercises . . .
Download the Prospectus pdf file (which includes the Supplement in the front), and look it over

briefly (obviously, we don’t expect you to read it in its entirety for this assignment, but get a
feeling for the nature of both the document and the security offering).

“ One loan is backed by a portfolio of three apartment properties in Charlotte, NC.

3
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Download the Morgan Stanley CMBS Primer, 5" Edition, and use this (as well as Geltner-Miller
Section 18.1 and Chapter 20) as a basic reference as you perform the exercises below. (If you
make judgments based on these references, please cite the source in your case write-ups, to assist
the TA.)

Exercise 1: Gaining familiarity with the loan pool...

The most fundamental aspect of any CMBS issue is the loan pool underlying the securities, and
the properties collateralizing those loans. As a first exercise, we would like you to examine the
loan pool information in the prospectus and in the downloadable “Annex_LoanPool” Excel file.

Deliverables:

(1) See if you can explain why the largest loan in the pool is represented as having a 63.77%
LTV when the loan balance is $97,255,523 and the collateral property (a shopping mall in
Michigan) is evaluated at $305,000,000.

(2) Use the Excel file to construct histograms (more detailed than the tables_in the prospectus) of
the frequency distribution of the loans’ LTVs, DSCRs, and Remaining Termito™Maturity (or
advance payment date), as of the cut-off date of the CMBS issue.

(3) Identify the largest loan, the smallest loan, the ones with the loRgest’maturity, and tabulate
the percentage of total pool par value that is included #f thexiOlargest loans detailed in the
Prospectus briefs.

(4) How many manufactured home community<toans“are there in the pool, and what fraction of
the overall pool value do they represent?

Exercise 2: Default Risk, %

As you knowa(frorylectures and the text, right?...) default risk, and the potential “credit losses”
associated with'stich risk, is a major source of concern for investors in CMBS. This risk (and its
perception) can therefore have a large impact on the market value (and hence the prices obtained
in the market place) for such bonds. A basic way to think about the amount of default risk in a
mortgage based investment is to multiply the probability of mortgage default times the “severity”
of the loss in the event of default. Though crude, the result is a kind of “expected credit loss”
measure as a fraction of loan value, or, for a pool of mortgages, you could think of it as an
expected loss of pool value due to credit events.”

The simplest way to measure the probability of mortgage default is by the “lifetime” or
“cumulative” default probability for a given mortgage, that is, the probability that the loan will

“ This ignores the timing of the defaults within the life of the mortgage(s), and the resulting impact on the
investment return or yield. For the interested student, a more in-depth perspective on the impact of credit losses on
mortgage (or CMBS) market yields and asset valuation is presented in Sections 18.1 and 19.2 of the Geltner-Miller
text (pps.439-448, 475-485). You are not, however, required to read these sections to do this exercise.

4
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default at any time during its life, that is, any time prior to its contractual maturity. The simplest
way to measure the loss severity is by the percent of outstanding loan balance owed at the time
of default that would not be recovered through the foreclosure process.

Some historical data that is widely cited in the industry, relevant to both of these measures, is
given in the Morgan Stanley Esaki at al study which you can download from the course web site

EXHIBIT 6B
Lifetime Default Rates by Origination Cohort (by Loan Count)

%
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25 | 238 24
20 213
50 195 103 200 e
< 182 18.4
78
ciE ! 173
16.1
15 4 140
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10 - 23
77
5 | 47
25
17
0.7
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Source: Morgan Stanley

in the “Esaki_REF2002” pdf file (see the Class ReSBurces section of the Materials page).”
Exhibit 6B of this report is reproduced here. &dCh bar in the exhibit shows the percentage of
commercial mortgages issued . the year indicated on the horizontal axis, which experienced a
default at some point in the loan & (up to the cutoff date of the study at the end of 2000)."

For example, thénvorst céliort was the loans issued in 1986, 27.7% of which had defaulted by the
end of 2000.@n thexather hand, only 9.3% of the loans originated in 1977 ever defaulted. The
overall average lifetime rate across all of the loan cohorts in Exhibit 6B is 16.4%.* The Esaki

* An updated version of this study is presented in Chapter 12 of the Morgan Stanley CMBS Primer, 5" Edition,
which is also available in the Class Resources section of the course web site. And an updated version of the study is
discussed in the Geltner-Miller text Chapter 18 (see section 18.1.3, pp.443-448). However, for this exercise let’s use
the 2002 REF article whose results are presented in the chart above.

" Note that the data source for the Morgan Stanley studies was the loan pool of the American Council of Life
Insurers (ACLI). These are whole loans held in life insurance company portfolios. Thus, their default experience
may be different from that of conduit loans, which are a much more recent phenomenon.

* Note however that the more recently issued cohorts would not have had time to complete their entire lifetime
default behavior by the end of the data cutoff in 2000. This is one reason the most recent cohorts have such a low
default rate. Nevertheless, this data truncation cannot explain most of the recent decline in default rates, as
historically almost half of all commercial mortgage defaults occur within the first five years of loan life. In fact,
subsequent to the disastrous experience of the late 1980s and early 1990s commercial mortgage underwriting
standards became stricter. This combined with a booming real estate market (either in the space market or the asset
market, or both) in the late 1990s and early 2000s has given commercial mortgages a much better default
performance record in recent years.

5
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study found an overall average loss severity of 34%, meaning that among loans that defaulted,
the average losses (in expenses, foregone interest, and lost principal) equaled 34% of the loan
outstanding balances.

A crude but interesting way to understand the credit loss risk exposure of a CMBS issue is to
apply expected credit loss analysis to the tranches in the issue. This can be done in a sensitivity
analysis framework to gain insight about the nature of the credit loss risk the CMBS securities
face, as a function of their credit ratings. We would like you to perform such an exercise on the
GECMC 2005-C1 issue here...

Deliverables:

(1) Multiply the Esaki overall average lifetime default rate times the Esaki overall average loss
severity to obtain a sort of overall average credit loss factor, a type of average expected losses
among commercial mortgages. Then apply this loss factor to the GECMC 2005-C1 securities,
from the bottom up (based on their subordination credit support), and tell us which tranches
(which classes of securities) would be completely wiped out by such “average” credit losses, and
which class of securities would be the bottom one affected at all, and what is its bond credit
rating.

(2) Repeat the exercise (1) above only now model a “worst case” seenarioyin which the lifetime
default rate of the worst historical cohort in the Esaki study happens.again.

(3) Repeat the exercise again, only now assume that the default experience will be that indicated
in the most recent five cohorts (1991-95) in Exhilsit 6B

(4) Present your findings here in a simple Well'desigrn€d PowerPoint graphic.”

“You may (but need not if you have a better idea) model this on the graphic in class lecture notes entitled “Conduit
Capital Structure vs ELS Study” (approximately Slide #36).

6
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Exercise 3: Pricing the Securities...

The “bottom line” in any CMBS issue is the pricing of the securities. The most important and
fundamental measure of the success of the issue is the gross profit (you can think of it as “NPV”)
generated by the difference in the aggregate price of the CMBS securities issued minus the cost
of the mortgages placed into the pool. This profit represents the economic value created by the
CMBS issuance, and from this gross profit the administrative costs and overhead and required
profit margins of all of the various entities that participate in the creation and issuance of the
CMBS securities must be obtained.” Here we want you to go through a somewhat simplistic (and
only approximate), but illustrative and hopefully instructive, exercise of pricing the 24 tranches
of securities created in the GECMC 2005-C1 issue.

To perform this exercise you will need to create a table in Excel in which each of the security
classes is a row in the table, with much of the summary information from the table on page S-7
of the Prospectus Supplement entered in columns. You should be able to price each security class
separately in the Excel worksheet. To do this, you will work with the fundamentals:

Q) The price of each security class is the present value of its expected (contractual)
future lifetime cash flow stream discounted at the market yield to, maturity applicable
to that class;

(i) (ii) The (contractual) cash flow stream is determined by.the Class’ Wnitial par value,
its coupon (“pass-through”) rate (determines the intefest)sand.its contractual maturity
as indicated in the “Principal Window” column of the Sumiary table on page S-7
(determines the payout of principal balance”in tietranche);

(iii)  (iii) The market yield to maturity appli€abie®to each class is a function of the default
risk of the tranche (as indicated bysits‘eredil¥ating) and by its maturity as indicated by
its weighted average life and the slope efthe current yield curve in the bond market.

Deliverables:

(1) Expand your Excel table 180%0lumnmins out to the right to represent the 180 future months
envisioned in the contractual lifetimes of the mortgages in the pool (note that the end of the
longest principalwilldow,is 180 months for Class P, reflecting the fact that there are a couple of
15-year mortgagestinithe pool'). Assume that only interest is received by each tranche until the
beginning month of its “Principal Window”, and that the tranche is completely retired by the end
of its Principal Window. For simplicity (and because it is probably approximately correct),
assume that for each tranche the principal is amortized during the Principal Window by a
monthly payment level annuity in arrears (i.e., of the type for which the Excel PMT(coupon/12,
EndWindowMonth — BegWindowMonth, Par$) function can be used. For simplicity, assume that

“ It should be noted that apart from the net difference between the cost of the loan pool and the gross proceeds from
the sale of the securities based on it, there is another potential source of profit to the CMBS issuer, namely “residual
cash flows” in the pool, that is, extra cash flow that none of the 24 security classes described in the Prospectus are
entitled to.

" But please note: In general specific mortgages are not assigned to any specific classes of securities. The mortgages
are completely “pooled” in the trust, and the securities get their cash from the trust. In the case of GECMC 2005-C1
there is some differentiation within the pool into the “Group 1” and “Group 2" loans, for purposes of (contractual)
principal repayment. But this is sufficiently accounted for in the “Principal Window” indicated for Class A-1A in
the table on page S-7. You need not (and should not) worry about assigning any specific mortgages to any specific
classes in this exercise.
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for the 10 tranches the cash flow in the first month equals the notional par value times the
notional coupon rate (divided by 12), and then assume this cash flow declines linearly over the
entire Principal Window of 120 months (reflecting

CMBS SPREADS the reduction in excess interest as par value is retired
from the pool). The result should be a 24X180 cell
10YR, AAA SPREAD OVER SWAPS table of future contractual cash flow projections for

the certificate classes.
36 -
(2) Develop estimates of the market yields for each

33+ . .y
security class, based on the currently prevailing

104 CMBS yield spreads and the currently prevailing
yields in LIBOR Swaps and U.S. Treasury Bonds.

271 You can do this using the spreads information for the
six major fixed-rate credit ratings in the “CMBS

247 Spreads” table below (taken from the February 4,

2005 issue of Commercial Mortgage Alert).” For
A s o w o 1 ¢ simplicity (and consistency) assume that the relevant
current yields are 4.3% for 5-year Swaps, 4.7% for

21

Spread (bps)

e ! week 2wk 10-year Swaps, 3.7% for 5-year -Beads and 4.1%

(Conduit) Life en_rarier  Avg.  for 10-year T-Bonds; and asstime that the yield curve

AAA 50§19 S22 S s |inear over the reléVantrange? Assume that a “+”
00 S Swd S8 rating reduces the §préad by 2 basis points, and a “-*

T‘ 133 2*:3 ?i; ?j; rating increasestthe spread by 2 basis points. Assume

- o Taa oo Tam  that the'Spread for the Non-Rated Class P is 1200

- 00 T Tears T PPRS, andTOrthe two 10 classes.lt is 150 bpg. The

- 0 T oo Teeas  Aesuit shelld be a table presenting your estimated

Floaling Rate (Large-loan) rparket yields for each of the 24 tranches.

AAA 5.0 L+15 bt 15 bt15

AR 5.0 L3z L 13 (3) Apply the Excel NPV(yield/12, CFrange)

i e Lok, W52~ Le62 - function using the cash flows and yields you

BBB 500 W% B30 LAt calculated in steps (1) and (2) above to derive an

souree: Morgan SV o stimated market value for each of the 24 tranches.

“ In reality the 10 cash flow stream would be a bit more complicated than this. Also, the Class A-AB principal is
retired according to a pre-specified schedule (in Annex 5 of the Prospectus Supplement). But we will ignore these
subtleties in this exercise.

" Use the 2/1 spreads in the first column.

* The bond market “yield curve” is explained in Geltner-Miller section 19.1.3 (pp.469-471), and is reported daily in
the Wall Street Journal and web sites such as www.smartmoney.com. Usually shorter maturity bonds have lower
market yield rates. Here in this exercise we are simplifying the yield curve while retaining its essence. As instructed
here, for example, the yield for a bond with WAM of 2.5 years would be: 4.7% - (10-2.5)(4.7%-4.3%)/5 = 4.1% for
a Swap; or 4.1% - (10-2.5)(4.1%-3.7%)/5 = 3.5% for a T-Bond. To this you would need to add the default risk
premium spread indicated in the “CMBS Spreads” table from CMA. For bonds of rated above BBB+, the spread is
added to the appropriate maturity Swap yield; for bonds BBB+ and below the spread is added to the appropriate
maturity T-Bond yield. For our purposes in this exercise, assume that the Swap spread for any AAA bond less than
7.5 years WAM is the 19 bps indicated for the 5-yr average life, and for any AAA bond of longer maturity it is the
22 bps indicated for the 10-yr average life. (For this purpose assume the 10 tranches have a 5-yr WAM.)
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(4) Total the estimated market values across the 24 tranches and compare the resulting aggregate
market value for the issue to the aggregate loan pool outstanding balance (par value). What is the
resulting estimated gross profit (or loss) from the security issue, assuming that the loan pool
actually cost its par value to acquire.” Add an additional $40,000,000 of present value of profit
expectation to reflect private residual tranches held by the issuers, to get the overall profit up to
typical magnitudes.

" In reality this might not be the case. For example, if market interest rates have increased since the loans were
issued the pool might be acquired for less than its aggregate par value. Also, in the primary market (from the
perspective of the mortgage originators who are selling the loans into the pool), up-front fees and discount points in
the mortgages could have caused the actual cost of issuing the loans to be less than their initial par values (initial
outstanding principal balances). On the other hand, if interest rates have fallen since loan issuance, the pool might
cost more than its aggregate par value. And keep in mind that the administrative and overhead costs and required
profit of the intermediary and servicing agents must be paid from the gross profits (e.g., the investment bank fee).
Note however that the quoted pass-though coupon rate is net of a service charge that is taken out of the pool cash
flow each month to pay the regular servicing and administrative costs of the trust.

9

www.bsscommunitycollege.in  www.bssnewgeneration.in www.bsslifeskillscollege.in



www.onlineeducation.bhar atsevaksamaj .net www.bssskillmission.in 341

Exercise 4: Gaining Some Perspective...

The CMBS market has evolved in a rather interesting manner over the past several years. Similar
to other aspects of the real estate capital markets and asset markets, the commercial mortgage
and CMBS markets are much more aggressive and “expensive” than they were a few years ago.
Down on Main Street, loan originators are being more aggressive in their underwriting (that is,
applying loan approval conditions and terms that could result in more risk in the loans), though
this is still a far cry from what was going on in the mid-to-late 1980s. On Wall Street, CMBS
subordination levels have come down dramatically. (See the Exhibits below.) Thus, less credit
support is now being required by the credit rating agencies to receive a given credit rating.

Furthermore, CMBS spreads have narrowed, especially recently, to levels not seen since before
the financial crisis of 1998.

CMBS Spreads Over 10-Year Treasury: Investment Grade
350 350
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“ See Geltner-Miller section 20.3.4 (pp.509-512) for a description of the 1998 financial crisis and the CMBS market
at that time.
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CMBS Spreads Over 10-Year Treasury:
Non-Investment Grade
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This means that investors buying CMBS are paying higher prices, ip effeét, foga given credit
rating. In part, this certainly reflects the recent more favorable experience with commercial
mortgage default, as indicated earlier in our discussion in Exetcis&2 (for example in the Esaki
studies). An in part it reflects the capital markets’ newdy“acquited appetite for real estate
investments of all types, and the resulting flow of.eapitalifito Both debt and equity real estate
investments.

Nevertheless, capital markets have begén known. 0 change and reverse directions quickly in the
past, and it could happen again. In this exercise we would like for you to use the historical
experience surrounding the 1998\fiparicial crisis to see what would happen to the profitability of
a CMBS issue such as GEEMC 2005-C1 if conditions in the capital markets suddenly changed
to levels experienced irthe not-too-distant past. . .

Deliverables:

(1) Reprice the securities in the GECMC 2005-C1 issue holding everything as before (including
credit rating, coupon rates and yield spreads, and the total amount of loans in the pool, and also
including the $40,000,000 residual profit), only now suppose that this issue had to be structured
using the credit support subordination levels that prevailed in 1998, according to Table 1 below.
In performing this exercise, you will have to recalculate the amount of the pool’s par value that
will be assigned to the securities in aggregate within each of the six major credit rating levels
(AAA, AA, A, BBB, BB, B).” What is the new aggregate market value for the issue as a whole?

“ In performing this exercise, hold constant the proportion of each class within each major credit rating category. For
example, previously the total par value of the eight classes with AAA ratings (Classes A-1 through A-J) was: (100%
—13.375%)($1,674,200) = $1,450,275 (in thousands). Now it will be: (100% — 29%)($1,674,200) = $1,188,682.
However, the proportion within that AAA total assigned to each class will remain the same. Thus, Class A-1 was
$75,842 / $1,450,275 = 5.23%, and so it will now be: (.0523)($1,188,682) = $62,162 (thousands). Similarly, the two
AA classes (Classes B and C) were (13.375% — 9.875%)($1,674,200) = $58,597 (thousands) both together. Now
they will be: (29% — 24%)($1,674,200) = $83,710 (thousands).
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How does this compare to your answer in Exercise 3 (Question 4)? In other words, how much
value has been “created” by the credit rating agencies (as representatives of the bond market?)
having “decided” that less credit support is necessary in CMBS issues (for a given credit rating),
in other words, in effect, that commercial mortgages are less risky than the market previously
thought? (Think about how much value could be “lost” if the market changed its mind and went
back to the previous perception.)

Table 1

Subordination for Conduit/Fusion Transactions

1998 1999 2000 2001 2002 2003 20041
AAA 29% 27% 23% 21% 20% 17% 14%
AA 24% 22% 19% 17% 16% 14% 12%
A 18% 17% 14% 13% 12% 10% 9%
BBB 13% 12% 11% 9% 8% % 5%
BB 6% 6% 5% 4% 4% 3% 3%
B 3% 3% 3% 2% 2% 2% 2%
cce 2% 2% 2% 2% 2% 1% 1%

1As of August 19, 2004
Source: Morgan Stanley, Commercial Mortgage Alert

(2) Perform the same exercise<@as ifi (%) above, holding everything constant only now apply not
only the 1998 credit suppart Subordination levels, but also the April 1998 yield spreads, as
indicated in Table 245elovs. “Thus, you are pricing the GECMC 2005-C1 securities based on
current 2005 intekest rates, but with 1998 subordination levels and April 1998 yield spreads, just
prior to the 1998 financial crisis. Note not only the aggregate value of the total of all of the
securities, but als@ note in particular the value of the three “B” rated tranches (Classes M,N,O).

(3) Finally, perform the same exercise as in (2) above, only now apply the yield spreads of
December 1998, reflecting the financial crisis of that year. Compute the total aggregate market
value of all the securities, and compare this against the pre-crisis value you computed in (2)
above. How much of a hit did the value of the entire issue take as a result of the crisis (both in
absolute dollars and in percent of the aggregate issue value)? Perform the same comparison for
the three B-rated classes (M,N,O). What percentage of the B classes’ value has been lost.
Suppose you were an investment bank specializing in CMBS like Nomura Securities at that time
in 1998. Because of your confidence in your knowledge of the market, you were holding a huge

“ Note: the yield spreads in Table 2 are quoted relative to 10-year U.S. Treasury Bonds for all rating levels. Hold the
T-Bond yield rates and yield curve assumption as before in Exercise 3, in effect, work with 2005 interest rates. We
want you to see the pure effect of changing yield spreads (and subordinations in the previous question) holding
everything else constant.
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quantify of highly levered investments in such B-rated securities. Do you see how you could be
completely wiped out and bankrupted by such a “crisis” in the financial markets?

Table 2: CMBS Mkt Yld Spreads (bps) over
10-yr T-Bonds

Dec.2004 | Dec.1998 | Apr.1998
AAA 70 136 77
AA 77 161 88
A 85 186 105
BBB 127 275 140
BB 325 575 250
B 770 825 450

“ Of course, this is exactly what did happen to Nomura Securities in 1998. Recall, furthermore, that the crisis of
1998 was not at all based in any fundamental problem in the real estate space or capital markets. Rather, it was
caused by a default by the Russian government and a resulting panic that caused a “flight to quality” in the world
bond markets, which bid up the price of U.S. Treasury Bonds and at least temporarily dried up the liquidity in other
bond markets, especially for low-credit bonds.
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Fairweather Pension Plan

In this case, you are to play the role of Leslie Rentleg, an independent investment
consultant specializing in providing institutional investment clients, such as pension
funds and endowment funds, with strategic advice regarding “core” portfolio allocations.
(The portfolio “core” refers to the main component of professional investment portfolios
the allocation of which is usually analyzed using Modern Portfolio Theory.) You should
work in teams of 3 students each. (If necessary, a few 2-person teams will be permitted,
but no 4-person teams.) Each team should prepare a PowerPoint presentation and a 2-
page Word file executive summary covering all four of the “scenes” in the case. On the
due-date of the case, teams will be selected randomly to present in class each of the
scenes, using your PowerPoint presentation for that scene (a different team will be
randomly selected for each scene). All teams should hand in to the TA printouts of their
PowerPoint files (6 slides to the page), as well as a printout of their Word file executive
summaries.”

Background:

It had taken Leslie almost an hour and a half to navigate the Audi‘A4 Quattto through yet another
Boston snowstorm that was timed perfectly for the morning commute. He*was beginning to
wonder why he had bothered, when he received a call fforn @ate Polleys, Director of Real Estate
Research for Fidelity Investment Management, just@owthe street. Cate was trying to land a
new client, the pension fund of Fairweather Corperationaasnajor manufacturing firm in the
packaging industry. Cate was hoping thatd€eslig’s expertise and experience could be helpful to
her in convincing Fairweather that Figlelity Was the right firm to provide strategic advice for the
firm’s defined-benefit plan’s invéstment portfélio allocation decision.

Fairweather had recently,had a major change in management. A closely held family firm, the
original founder hathrecentlystepped aside in favor of a professional management team,
including a new CEO By the name of Clayton Patrick. Clayton had been surprised to learn that
Fairweather’s pension plan was 100% in bonds. He believes that “a pension plan should be
managed so as to maximize return within well-defined risk parameters,” and “anyone can buy
bonds and sit on them”. Clayton contacted Cate, who convinced him that Fidelity should be one
of a short list of investment management firms that Fairweather should consider hiring to assist
with both planning and implementation of a more broad-based and profitable policy for the firm’s
pension fund.

What Cate wanted from Leslie was an overview of the portfolio allocation implications of
“Modern Portfolio Theory” (MPT). Cate knew that strategic investment decision making needed
to consider other issues besides those treated in MPT, but she felt that this rigorous scientific
model would be a good starting point and frame of reference for an objective discussion with
Fairweather’s CFO. Also, Cate felt that one of Fidelity’s comparative advantages relative to their
competition was their expertise in including a full range of investment asset classes in clients’
portfolios, going beyond just the traditional but narrow asset classes of stocks and bonds. (Surely
her boss, Linda Valerie, didn’t really say: “Portfolios of only stocks and bonds are sooo 20"

“ At the discretion of the TA, electronic submission may be substituted for hardcopy. Check with the TA.
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century,” - but the point was well taken.) Cate was proud of Fidelity’s ability to include real

estate as a third major asset class in the portfolio, even for funds as small as Fairweather’s, by the
use of various types of real estate securitization, both public and private, and even use of the new
real estate equity derivatives. (For example, nowadays there were not just separate accounts and
commingled funds for direct investment in private real estate, but “funds of funds”, private REITS,
and a growing array of private equity vehicles, as well as the fascinating new possibility of index
return swaps.)

Cate had already done some background research on Fairweather, which she summarized for
Leslie. Fairweather is the eighth largest domestic packaging company, with annual revenues of
$500 million. Revenues have grown about 8.0% per year over the past seven years, with only one
down year. The company employs about 7,000 people, compared with 6,500 seven years ago.
The annual payroll is about $300 million. Company profits last year were $20 million, compared
with $12 million seven years ago. Pension assets are currently $100 million, invested entirely in
bonds. The average age of the pension eligible work force is 38 years. Leslie felt that this average
age was slightly on the young side, suggesting a relatively long average holding period for
Fairweather’s pension fund investments.

Leslie agreed to meet Cate next Monday to present her with a preliminary portfoliojanalysis.
Leaving his donut and coffee half finished, he got right on the case...

Scene I: Preparation for Monday Meeting with Cate

Based on discussions with Cate considering the size and sophistication of Fairweather’s financial
staff, Leslie decided to explore a relatively simplesik asset ¢lass portfolio for Fairweather. The
analysis would consider large stocks, small stocks,dmternational stocks, long-term bonds,
intermediate-term bonds, and REITs. Leslie decided to‘base the initial analysis on the historical
returns that had actually been achieved by thiese Six asset classes during the 1985-2006 period,
analyzing the calendar year annu@l-fréquency*periodic total returns achieved.”

For the traditional assettelasses ofistocks and bonds, Leslie already had the historical investment
performance data@athangd th,an Excel® file, using indices that are widely employed in the
investments industry. BeSlie would use the Ibbotson Associates ““Stocks, Bonds, Bills, &
Inflation’(SBBH,Nistorical total return indices to represent large stocks (S&P500) and small
stocks. He wauld use the Lehman Brothers Government/Credit bond indexes for long-term and
intermediate-term bond performance. (These indexes represent periodic total returns, or “holding
period returns” — HPRs — the returns faced by portfolios regularly marked to market value, not the
buy-and-hold-to-maturity return indicated by bond yields.) And Leslie would use the benchmark
Morgan Stanley “EAFE” (Europe, Australia, Far East) Index for international stocks."

" “Total” returns include both current income paid out as well as the change in the asset value each period.
Annual frequency returns are accumulated within each year by compounding higher frequency returns such
as quarterly or monthly, or by considering the year-over-year percentage change in a cumulative index
level.

" The historical returns data for these five indexes is provided on the downloadable Excel file posted to the
class MIT Server site. Note that the EAFE Index returns are based on US dollars, and so reflect the foreign
exchange rate risk inherent in unhedged overseas investment. (The Excel file also contains worksheets for
converting monthly or quarterly returns to annual.)
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As Leslie’s familiarity with REIT investment returns data was a bit rusty, he decided to first
check out the NAREIT web site (www.nareit.org), to explore what sort of historical returns data
were available on that site. One thing Leslie wanted to think about was whether to use the
NAREIT All REIT Index or the NAREIT Equity REIT Index to represent the returns to the real
estate asset class in his portfolio analysis. (Leslie knew that the main difference was the rather
specialized breed of REITs that invest with very high leverage in mortgage assets and risky
CMBS tranches, and he was pretty sure Cate wanted to present the REITSs asset class with its
“best foot forward”.)

For his Monday meeting with Cate, Leslie wanted to generate a Markowitz (mean-variance)
efficient frontier based on a choice set consisting of the six risky asset classes noted above.”
After presenting a table that showed his expected return inputs (mean, volatility, correlations) for
and among all the asset classes, he summarized the frontier in another table that specifically
showed the efficient portfolio composition and risk and return statistics for five different
risk/return points along the frontier, at target returns spanning the range of what was provided by
the individual asset classes.* For each target return, the table showed the share of the efficient
portfolio in each of the six asset classes (if any), and the expected return and volatility (standard
deviation of return) of the portfolio. Leslie also depicted the efficient frontier visually by
generating a frontier “area chart” (portfolio composition), which he copy/pasted inte a
PowerPoint file for his presentation to Cate.

+

" Believe it or not, Leslie actually had an Excel workbookeoftemplate$ithat he had saved from the CD that
came with the textbook he used in his days as a studefit at.the MIJ/CRE, that could be used for a portfolio
optimization analysis with up to 14 assets or asset ¢lasses in_the portfolio, based on the Excel Solver. The
file repeatedly calls up the Solver utility automaticaliy tofire off an entire “efficient frontier” of portfolios
all at once. Leslie also still had his PowerPoint legtur€ notes covering Chapter 21 of the finance course text,
which explained MPT and what.the Execel fileswere actually doing (though of course Leslie had long since
sold the actual textbook into the Usedibook'market to recoup a miniscule portion of his MIT tuition).

" Note that it is sometime§'ecessary" “reset” the Excel spreadsheet before running the Solver, by entering
either zeros or all eguaksharesin the policy weights row. The point is to make the Solver start searching
again for a newpoptimumhe Solver is a numerical algorithm that works by trial and error. It can
sometimestget stueck?’, and needs a sort of “kick” to get it moving. Also note that in the given Excel file
with the autoratically-solved frontier, you must repeatedly click on the “Optimize” button five times to
map out the efficient frontier on five points, and if the macro does not work, you can manually run the
Solver repetitively for each point you want on the frontier. Occasionally the Solver will give anomalous
results at the extreme ends of the feasible return range (with target return equal to the minimum or
maximum return among all the potential constituent assets — points at which the portfolio must consist
100% of the minimum or maximum return asset alone). Finally, note that the portfolio with target return
equal to that of the minimum-return asset will not necessarily be the minimum-variance portfolio and
therefore not necessarily on the efficient frontier (it will be below the “nose” of the leftward-bending
curved frontier). However, you can ignore this fine point in this exercise.

* Use points defined by target returns equally spaced between the mean returns of the minimum and
maximum return asset classes. With only 6 asset classes in the analysis, “extra” asset class slot(s) in the
template (up to 14) must be filled in with “dummy data” such that the extra asset class(es) would not appear
in the optimal portfolio. This can be done by giving them artificially very bad return performance (very low
negative mean, high volatility, and perfect positive correlation with the other asset classes). The given
Excel file initially has such data filled in, but you will need to override or replace some of that depending
on how many asset classes you have. Also, when you copy/paste historical return data into the “DATA &
STATS” worksheet, take care that you don’t leave any excess old data not written over or erased at the
bottom.
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Scene I: Monday Meeting with Cate

Leslie’s Monday meeting with Cate went pretty well. However, Cate had a couple of constructive
suggestions to improve the analysis. First, she noted that REITs are very similar to “small cap
value stocks”, that is, relatively small-capitalization stocks that tend to have high dividend yields
and/or high book/market value ratios, stocks that by those measures might be considered to be
traditionally “under-valued” in the stock market (and thereby to provide high returns). As there
are numerous mutual funds and benchmark indexes that specialize in, and track, the small-cap
value stock sector, Cate felt it would make sense to also include an index of the performance of
this investment “style” in the portfolio analysis, as small-cap value stocks might act as a potential
substitute for REITs in the portfolio.

Cate therefore suggested that instead of using one small-cap stock index in the analysis, Leslie
should replace the Ibbotson Small Stock index with two more specialized small stock indexes:
the Russell 2000 Value Stock Index, and its alter-ego, the Russell 2000 Growth Stock Index.
(“Growth stocks™ are just the opposite of “value stocks”, stocks with low dividend yields and
high price appreciation orientation, often including low book/market value ratios and high
price/earnings ratios.)

Cate’s other suggestion was potentially even more important. She pointed out that there are really
two rather different types of real estate investment vehicles: the publicly-tfaded REIT&ithat Leslie
had considered, but also private investment directly in the underlying®property assets, which
Leslie had ignored. Cate pointed out that private direct real estate tnvestment was possible even
for smaller pension funds nowadays, using private “securitization” vehiglés such as co-mingled
real estate funds (CREFs), or one of the newer “fund offfunds?. that aliows even smaller
denominated investments in diversified portfoliossefpreperty by pooling CREF units and issuing
smaller-denominated interests in the pool. In_fact,reeentidevelopments in the investment industry
effectively enable highly diversified “syntfieti¢’”_investfnent in direct private real estate with
greater liquidity and at relatively lowgtransagtion costs via derivatives, such as “index return
swaps”, which pay off periodically based on ¥idexes of real estate investment returns.”

Cate suggested that theghational*€ouncil of Real Estate Investment Fiduciaries (NCREIF)
Property Index (NP#),would be a good benchmark to use to represent the historical periodic
investment pesforfance of the direct private real estate asset class.

Cate also suggested that, since each of the other two broad asset classes in the portfolio (stocks
and bonds) was represented by at least two “sub-classes” (stocks now by four: large cap, both
value and growth small cap, and international, while bonds would be represented by both long-
term and intermediate-term indexes), it was a bit “unfair” to represent the real estate asset class
by only one index. Such an arbitrary asymmetry of “granularity” in the portfolio asset class
choice set could bias the result against the asset class that was less well represented by sub-
indices. Considering that the underlying real estate assets in the economy make up roughly as
much market value as each of the other two broad classes (stocks as a whole and bonds as whole),
it seemed only reasonable to represent real estate by at least two sub-classes of investment
vehicles.

“ For more information about this possibility, see the Geltner & Pollakowski (2006) white paper about the
new RCA-based index developed at MIT. The paper is downloadable from the MIT/CRE web site at:
http://web.mit.edu/cre/research/credl/rca.html. Derivatives will be covered in the 11.434 “Advanced
Topics” course taught in the second half of the spring semester.
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Well, of course, Leslie could have kicked himself for not recognizing Cate’s point earlier by
himself. Now he was afraid he had made a bad impression. Leslie realized that the private
property market is not perfectly correlated with the REIT market, because Leslie knew that
REITs often trade at time-varying premia and discounts to their "net asset values" (NAV). In
effect, the stock market (where REIT equity trades) and the private property market (where the
underlying properties trade directly) do not always agree about the value of real estate, and this
“disagreement” varies over time. (Also, firm level effects such as management actions, agency
concerns, capital structure, property development and trading, and other REIT activities, may
influence REIT firm equity value and stock returns in ways that may differ from those of the
underlying “bricks and mortar™.) Thus, including private direct real estate in the portfolio asset
class choice set should improve on the efficient frontier possibilities, allowing greater
diversification. Leslie was determined to impress Cate better the next time around. They arranged
to meet the following Wednesday after Leslie had incorporated the private direct real estate asset
class into the analysis.

Scene I1: Preparation for Wednesday Meeting with Cate

As with the NAREIT data previously, Leslie’s first step was to go to the NCREIF web site
(www.ncreif.org), and familiarize himself with the nature of the private real estate {qvestment
returns data.” He saw how it was possible to use NCREIF’s query screens to generateé, “custom
indices” consisting of particular types of properties in particular geographi@locationsyand how
the returns indices could be generated based on either value-weightipg or equal-weighting of the
constituent property returns (the former being the “official” NCREIF miethod),"and with income
and appreciation return components computed based either on NOI'or cash flow, the former
subtracting capital expenditures from the appreciation gorrip@nent instead of from the income
component (which is the official NCREIF method)+*

To prepare for his Wednesday meeting with Cate, L eslie produced tabular and area chart
representations of the efficient frontier andtargei return portfolios exactly as he had before
(including also a table of the inpdassumptiofs), only now with eight asset classes including
private real estate as represerted by theé NCREIF Index. Leslie summarized the general
characteristics of the efficient frontier with a brief discussion (in executive summary format, both
in his PowerPointyptesentation and in a hardcopy Word file he prepared for Cate). In this
summary Leskie made particular mention of the nature and role of the real estate asset classes in
the efficient frortier.

“ Get the username and password for accessing the NCREIF web site from the TA or Professor Geltner.
You will want to download the total return history using the “custom data query” feature of the web site.
When you get into the Member Data Access area of the NCREIF web site, go to the NCREIF Property
Index (NPI) Data Products area and then to the NPI Custom Query Screen to add a query to download the
returns data history that you want. For our present purposes, the official (default) All properties NPI
calendar year total returns will suffice.

" While you should use the “official” NPI definitions in the present exercise, keep in mind that an equal-
weighted index is arguably superior from a statistical perspective if the index is viewed as a “sample”
representing a larger population. The NCREIF property population is less than $300 billion worth out of
perhaps ten times that much value in commercial property in the U.S. that is similar in size and quality to
the “institutional” properties held by NCREIF members. While the NCREIF population may indeed
represent a “universe” of all of the pension fund investment managers who are members of NCREIF, it is
not the complete commercial property “universe” in the U.S. It should also be noted that the cash flow
based definition of return components, rather than the “official” NOI-based definition, provides a break-out
between income and appreciation return components that is more comparable to that in stock market
indexes (although this does not matter in the present context as the total return is unaffected).
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Scene I1: Wednesday Meeting with Cate

The Wednesday meeting went better than Monday’s. Indeed, reflection on the real estate role in
the efficient frontier led Cate and Leslie to brainstorm a bit about what was going on, and whether
they ought to explore the analysis further. They were both troubled by the difference between the
results implied by the MPT analysis based on the historical performance data, and the typical
makeup of real world pension portfolios, which they knew had on average less than 5% in real
estate, with most small funds like Fairweather having no real estate allocation at all.

They were not really satisfied with the data Leslie was using in the inputs of his optimization.
Perhaps the NCREIF Index was presenting a biased picture of real estate risk and return, more
favorable than real estate really presents, they wondered. It is well known that the NPI is based on
appraised values of the constituent properties, and this can make the index artificially “smooth”
and “lagged” in time, causing both the volatility of the real estate index and its correlations with
the other asset classes to be biased on the low side. This could skew the optimal portfolio
excessively toward private real estate.

To address this problem, Cate and Leslie hit on the idea of using one of the new trapsactions
prices based real estate indexes rather than an appraisal-based one to representghe private real
estate asset class. After some research, Leslie decided to use the transactiofis based ifidex (“TBI”)
developed at MIT, which is based on the NCREIF population of propérties, but calibrated off of
actual transaction prices rather than appraised values. The TBI s available on the MIT/CRE web
site, and Leslie suggested that it would be a good measure_of the periodiertotal returns of the
direct private real estate institutional investment asset gfass. Rarticularly given that derivatives
based on transactions-prices-based indexes similapt® thesTBI are or would soon be available for
trading and formation of synthetic investment, it'seemedithel a transaction price based index such
as the TBI would present periodic investnient feturns.if a manner comparable to securities-based
indexes such as the NAREIT Index and the'§tock’and bond-based indexes, thereby enabling the
type of “apples-to-apples” compakison across'asset classes necessary for a more rigorous portfolio
analysis.

Leslie and Cate matie plansto meet the following Friday (under some time pressure, as the
scheduled presentationo Clayton Patrick at Fairweather was fast approaching).

Scene I11: Preparation for Friday Meeting with Cate

Leslie developed a new 8-class portfolio optimization analysis, this time representing the private
real estate asset class by the TBI annual total returns from 1985 through 2006. He appended the
results as additional tabular and area graph slides in his previous PowerPoint presentation file for
Cate. To clarify the potential effect that optimal diversification can have, Leslie also put together
another chart, based on optimal ex post diversification. This second chart was a line graph
depicting the cumulative total returns for each of the eight asset classes (what $1 invested at the
end of 1984 would have grown to in each subsequent year, with reinvestment), with also included
in the chart as a ninth line the “ex post optimal” mixed-asset portfolio treating T-bills as the
riskless asset, with a target return equal to the maximum achieved by any of the individual eight
asset classes.

To construct this line graph, Leslie used the “Riskless Asset” worksheet in his Excel workbook to

identify the Sharpe Ratio Maximizing portfolio, using as the “riskfree rate” the average annual T-
bill total return during 1985-2006 (from the Ibbotson SBBI data). He then used the WACC
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formula to construct the ex post optimal portfolio’s returns from the Sharpe-maximizing risky
asset weights and the leverage necessary to meet the target return (i.e., the optimal portfolio’s
return each period would be v*ry + (1-v)*r;, where v is the weight on the risky portfolio
necessary to achieve the specified target return (maximum across the asset classes), ry is the
return on the Sharpe-maximizing risky asset portfolio (a particular weighted average of the
individual risky asset classes), and r; is the return (each year) to T-bills achieved during 1985-
2006.

Interlude: Tuesday Meeting with Fairweather

Cate was well satisfied with their preparations for their meeting the following Tuesday with
Fairweather. The meeting on Tuesday also went well until Faiweather’s CFO, Clayton Patrick,
stood up, cleared his throat, and in a very authoritative manner declared that he had “two major
problems” with the analysis.

First, he said, he “could not believe that it could be optimal to allocate such a large fraction of the
fund’s portfolio to real estate.” How could all of the other pension funds “be so wrong?”, he
asked. Surely, he said, the historical data must be biased. “After all, the 1985-2006 period is just
one sample of time”. Patrick suggested that the recent years had been “uncharacterigtically
favorable for real estate, and uncharacteristically unfavorable for the stock market.” Ratrick
wanted to see the analysis re-run based on statistics from the 1985-1999 pétiod, truneating the
data from 2000 on.

Leslie protested that such a time sample would be “wasting good data” afid that by leaving out
the bursting of the “dot.com bubble” it would bias the afialysis, ifi favor of the stock market.
Leslie pointed out that the resulting truncated histerieakpefiad would be unusually dominated by
the worst fall in the history of the commercial real.estatesmarket since the Great Depression (the
1991-92 period). He said that by beginnin@ the history4n 1985 the data was actually leaving out
the period in which real estate did the best I coniparison to the stock market (the 1970s). But
Patrick would hear none of it, anthcut Leslie off simply by saying that the 1985-99 period would
still include the 1987 stockgriarket crash.

Then Patrick launciied intowis second problem, claiming that the analysis Cate and Leslie had
presented: ““has not really solved anything for Fairweather, because how can we know which
point along, the frehtier we should target?”” In response, Cate covered nicely for the two of them,
pointing out'that this was a question that could ultimately be decided only by Fairweather, based
on their risk tolerance and objectives for the pension portfolio. They agreed, however, that Leslie
would prepare some additional relevant analysis and some thoughtful discussion prior to a second
meeting scheduled for the following Thursday.

Scene IV & Conclusion: Preparation for Thursday Meeting with Fairweather

Leslie spent the intervening two days re-doing the portfolio analysis based on the truncated
historical period requested by Patrick, and collecting his thoughts regarding the risk posture
Fairweather might consider for the pension portfolio. He organized these latter thoughts into two
perspectives: (i) In the context of the classical MPT model, where along the efficient frontier
should Fairweather position itself? (ii) What are the implications of bringing in a slightly
different (but also “classic””) model, in which the existence of a riskless asset is postulated?
Although Leslie did not believe the analysis was now being fair to the real estate asset class, he
noted that the resulting optimal portfolios looked much more like the traditional and still widely
prevailing pension fund allocations, and he collected his presentation in two succinct PowerPoint
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slides and another brief Word file Executive Summary, similar to his previous presentations (only
without the extra line graph this time).
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