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We Employ: Portfolier Optimization: &
Simulatien Trechnigues T0:

EXplore the prominence, or persistence: off U.S.
SeUthr timberand regiens, Within:a perticlio; as a
funRction: of:

s portfielie risk,

m Security allecation constraints

EStimate the value at rsk (VAR) ofi a timberiand

portielie utlizing Moente Caro simulation.

a Value at risk’ (VAR) Isia measure of the financial risk
off an| Investment ever some. specified peried of time.




Analysis Framework:
The Poertielie Security-Selection: Decision

Several analyses have identified the role that
uimkerland can play.inia diversified portielio) of
INVEStMERLS.

m [he Asset-Allocation; Decision

s Utilize moedern portielior theory: (MPI), developed: by
Markewitz.

Once a decision IS, made to Invest I timberiand,
What IS the next step?

x [he Secunty-Selectien Decision

= ldentify timberiand Withi SPECIfic attributes consistent
Withi these of the asset class In general, and that best
fit the Investor's okjectives.

s Can we use MPT to help us here?




Analyze Timberland Regions Using
Portielior FReony

Focus onl the US, South

Werwould like' te have nistorxical return; data fior
the universe of timberiand Investments; In the
SeUth =" Impossible!

NCREIE return data for the Seuth 1s alllwe've got
(@side: frem! individual fiund data):

We need time: Seres; off return data at a finer
levell off reselution.

a Can we synthesize this?

s At what level?




Reqguirements For A
Synthetic Timberand Return

A timberland’ return model

Data fior the model components atan
apprepriate’ geographic Ievel of Interest,
and with' a significant RISteny. SUch as:

= tIMBEr pPrces
5 cOnsumption levels
= eflc.




John Hancock Timberland Ihdex
(JHIFH (HTRG 2003)

Calculates; a guarterly;, composite pine stumpage
price, hased upen published: pPrices:

= P, =05*ppwd $ + 0.5 *pst $

Develops a guarterly: return: series, reflecting
lncome and capital appreciatien components:

s Retur, = [(Net Income, + Capital Value;)/Capital Value, ,]-1
Net Income = P, = Income Rate

Capital Valtie =
(OP: g Pt = 6P O Pt AR o SP REZ1% L PE )7 36




A Good Start, But \We Would Like
To Have:

ElRer geographic reselution:
a [[MS divides the US; Seuth Inte) 22 areas.

Einer product reselution:
x Pine chip-n-saw’ shoularbe included. VIS has; this.

Regien-specific product harvest Welghts, for
develeping a regien-specifici composite
stumpage price:

s P, =W, * ppwd $ +W, *cns $ + W, * pst $
m Not So easy.




Region-Specific Product Harvest
Daita

USES Timlker Product Output (TIPO) adata

a Surveys mills ter determine usage. by product.
a Matches this consumption ter USES|Eerest lnventony:
andiAnalysis (E1A) ergination; data.
The result Is velume harvested lhy:
Species, Group,
Product,
County,

Ownership: class — We' are mest Interested 1n the
Eerest Industry: class.

With a catch...




A Helpful Workareund

Legalities' prevent the USES firom
pUBlIShIRG ferest ewWnership data at the
countyslevel.

A special reguest to the USES resulted in
US getting Eorest Industry data at the' TVIS
area level, withoui: the: ES having te reveal
county-level ewnershiprdata.

A big THANKS te Teny Jehnsen at the
Southern Research Station!




Almost There

USES RO data includes pine puipwoeed and
SaWtimbEer harest datar — net pIne chip-n-Saw.

We needed! a way te appertion: the: sawtinber
[emoeVvals te' cns;and pPst ol the 22 IVIS aneas.

Utilized the: Seuthern Eorest Products Association
MIllESurveys..

.. With' & Special reguest
..Andianother big thanks!




Almost There

NEL Income = P, = Income Rate,

s Where /ncome Ralél iepresents; rato of
Inceme: te) Capital Value

n Adjust: /racomerRater 1o minimize sun of
sguaredi differences hetween annual returns
off synthetic & NCREIE South seres.

Capital Value:

s Use 12 previous gtrs. composite stumpage
prices, rather than 8.




Comparing| Our Seuth-wide,
sSynthetic Return Series to, NCREIE

Annual Southwide Returns

—4— NCREIF
—s— Modified JHTI

Correlation
0.710 - 19 years

e e NG DG RO CaITS




Historic Annuall Returns of our
Synthetic Regional Series; (1987-2005)

AL ARK FLA GA LA MS NC SC TN TX VA

9.4 8:9 (§l1.5 5136 . GOV a3 A Z.0-F 10l

8.6 10.7 4. 810  #£5d.2 : 7.5 13.8 10.2 6.0

8.3 80 115 11.8 ; 89 124 10.2 10.6

9.1 (ST BT - 49/ ; Broj& 130 F11.7 6.9




Efficient Frontier — No Constraints
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Efficient Frontier — No Constraints
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Efficient Frontiers:
With Constraints
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1 mil acre excursion
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2 Mil acre excursion
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3 mil acre excursion
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Asset Selections:
1 mil acre Excursion

Maximum
Allowable Optimal Asset Constrained
Allocation Allocation Prominence Allocations

51% 1.1% 0.2% 0.0%
51% 0.0% 0.1% 0.0%
59% 0.0% 19.4% 34.5%

5% 0.0% 0.0% 0.0%

3% 0.0% 0.0% 0.0%
44% 0.0% 0.0% 0.0%
62% 28.4% 22.5% 0.0%
12% 0.0% 10.8% 96.6%
20% SWA 10.9% 41.7%
47% 47.0% 165.7°% 20.6%
34% 0.0% 0.5% 0.0%
13% 8.4% 11.1% 78.0%

4% 0.0% 2.6% 87.8%
52% 0.0% 4.8% 7.7%

9% 9.5% 1.4% 50.0%




Monte Carlo Simulation &
Value At Risk

Value at risk (VAR)IS a methed off measurng the

financial risk of a poeriielier eVer some SPeCIiied perod ofi
ime.

VAR estimates the maximum: reasenanle loss; that could
e expected.

s ‘reasonanle’ isusually defined as the pertielio value at the 5%
prekability’ level off a distributien of pessible: returmns.
It 2 nermal distribution; ef returns Is assumed, the 5%

VAR willfegualthe: expected portielio value - 1.645 * std.
dev. of expected return.

We cani use Monte: Carlo simulation to estimate: the
distrloution ofi returns for a timberland portfolio after
each year ofi a 10 year horzon.

= \With this distribution, we will know: the 5% VAR, or worst-case
Scenario.




Value At Risk (VAR)

Expected Portfolio Value Over Time

Investment
Year

Mean

Std Dev

5% VAR

1

891,255,260

46,195,151

827,947,840

2

992,828,990

71,463,959

887,470,784

1,106,013,102

99,943,715

963,367,616

1,232,321,540

31,713,289

1,042,946,304

1,372,921,782

163,123,876

1,131,435,136

1,529,656,267

200,875,865

1,244,753,536

1,703,956,519

239,462,905

1,380,284,800

1,899,486,588

$ 296,818,518

1,490,860,288

2,116,522,319

$ 350,543,612

1,633,660,672

2,357,176,537

$ 405,656,102

1,792,319,360




Conclusion

AnalyZing sub:regional asset: returmn; seres Within
a pPertiolio eptimization context, anad utilizing
Monte Carle simulation: fer a' longer term
PErSpective, cani assist Inl the: construction of
eptimal timberand investment pertiolies; and
help te characterize: risk levels threugh time.

NeJther of these technigues should e used to
dictate Investment strategies.

Fhere are many. fiacets offa petential timbherand
Investment that cannot e suificiently guantified
oK gualified to allew: comprenensive, autematead
analysis and sulkseguent recommendations.




Timber Mart-South Areas
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