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Editor's Note: Modem Portfolio Theoty has
become a customartool used B investment pfes
sionals andas sub, constitutes an industrstandad
prudent iduciaries cannot igna Further, the Pu-
dent Irvestor Rule and ModarRortfolio Theoty are
inextricably intetwined We have elected to puish
four articles in consecwe editions ofACTEC dur-
nal, this curent aticle being the lastin order to po-
vide our eadeship with an undestanding of Modear
Portfolio Theoty, demonstate the necessity ofpaly-
ing this theoetical constuct in accodance with the
Prudent Irvestor Rule and @ply this theoy to other
pertinent issues suounding the adminisation and
litigation of potfolios manged by fiduciaries.
Sequential puization elimindes the need tcederel-
op Moden Portfolio Theory and other congas in
ead article. ACTEC bumal reades will have the
option of eviewing eatier articles to darify any
points of inteest in subsequenttigles.
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The frst atticle, “Modern Portfolio Theoly and the
Prudent IwestorAct”, appeaed in theACTEC bur-
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undestanding the undginnings of Moder Portfolio
Theoty and hev it should be pplied under the Rrdent
Investor Rule The second dicle, “Using a Trust’s
Investment Blicy Staement to Deelop the Brtfolio’s
Appropriate Risk Leel”, appeaed in theACTEC bur-
nal \Vol. 30,No. 4 (2005)and emphasex the impor
tance of deeloping an indvidualized Investment Blicy
Stadement and hw it can be used to delop an @pro-
priate risk toleance br the twust potfolio. The thid
article in this seies “Computing Maiket Adjusted
Damages in Fduciary Sucharge Cases Using Moder
Portfolio Theory” appeaed in theACTEC bumal\ol.
31,No. 1 (2005) and discussed thelation of maket
adjusted damges and the ppropriate process dr
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[. Intr oduction

Tom Haold swiveled his desktair so he could
look out the windw from his ofice on the 33t floor.
Tom did this often \Wwen he vas toulded. The city
skyline view allowed him to put into pespectve ary of
his concens.
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Eatier in the week,Tom had a telghone conersa
tion with Dotis Winthrop, the widav of his best fiend,
JaredWinthrop. &red had died unpectedy a a rela
tively young aje. Ptior to his deth, Jared had ppoint
ed Tom, with his concurence as successorustee or
his then evocable trust. The tust named his crent
wife, Doris, as income benigiary and tw sons fom
his first mariage as emainder benéfiaries. The tust
languaye was ether standat andTom, given his bak-
ground in the imestment indusy, was combrtable
with his aility to manaye the tust in a pofessional
manner He was quite cowversant with the equire-
ments of Restament (hird) of Trusts,the Pudent
Investor Rule (Rulethe Uniform Pudent IvestorAct
(Act), and the Unibrm Piinciple and Incoméccount
ingAct (2001) (UPIAA).

During their cowersaion in eaty April 2005,
Doris had complained bittlyr about her mosteacent

guaterdy income distibution and the income she

receved duing 2004 fom the $15 million in st
assets. Under theust’s tems, her income dislrse

ments vere limited to taditional fducialy accounting
income Given the integst ate davntum and eldive-

ly low dividend yield gneeted by equitiesthe tust’s

income had been diaing since ared’'s dedh three
yeass ggo. Curently the income fom inteest and di-

idends vas gproximately three pecent of the tust’s

asset alue In their conersaion, Doris indicaed a
strong desie for the tust's potfolio to be eallocaed

heavily toward debt, allowing for a lager dollar
income distibution.

Adding to Tom’s concen was the #itude of
Jared’s two sons tward their stpmother Their rela
tionship with Dois could be desived as gsfunction
al & best. He kn& they would oppose vigrously ary
portfolio reallocdion thd increased Das’ income &
the expense of theiramainder intexst upon her déa
—which, accoding to actuaal tables, was gproxi-
maely twenty yeas hence

Tom believed the tust’s curent asset allodean
sewred the integsts of both income andmainder ben
eficiaries reasonhly well as equired by his fiducialy
duty of impatiality. He ealized the pafolio’s alloca
tion was weighted someha toward income poducing
assets (dat and eal estte investment tusts or REITS)
to provide income ér Doiis and he thought grfurther
weighting in tha direction would be undir to the
remainder benéfiaries.

As Tom pondeed the situton, he contempled
“total retum investing” as a possike solution. Under
the total etum concet, he could inest the pdfolio
without concen as to vhether the etum came fom
income or gprecidion. Upon adice of counselJom
undestood in his juisdiction he had\ailable two
altemative gproactes: the paver to adjust income

and pimcipal; and corversion to a unitast.

Based on 8103 and §104 of UPIAFQmM was coRn
fident thd he had the pmer to malk equitdle adjust
ments and he decided tovesticpte this total etum
approad. Hawever, he had akays been a little unsar
about the“Coordination with the Unibrm Prudent
InvestorAct” section of UPIAAs Pefatory Note
Because hedpt a coy of UPIAA on his deskhe
picked it up and bgan to ead a pdion of tha section:

The lav of trust investment has been
modenized. See Unibrm Pudent
Investor Act (1994); Rest@ment
(Third) of Trusts: Prudent Iwvestor
Rule (1992) (heaginafter Rest@ment
of Trusts,3d: Prudent livestor Rule).
Now it is time to updee the pincipal
and income allod#n rules so the to
bodies of docine can verk well
together This revision deals consea
tively with the tension beteen mod
em investment thegr and taditional
income alloction. The stating point
is to use the aditional system. If pr
dent irvesting of all the assets in aist
viewed as a pafolio and taditional
allocaion effectude the intent of the
settler then nothing need be done
The Act, however, helps the tustee
who has made a pdent,moden pot-
folio-based imestment decision tha
has the initial dect of slewing retum
from all the assets under mgeenent,
viewed as a pdfolio, as betveen
income and pncipal beneiciaries.
The Act gives the tustee a paer to
reallocde the potfolio retum suitdoly.
To leave a tustee conséined ly the
traditional system wuld inhibit the
trustees avility to fully implement
moden potfolio theoy.!

Tom undestood the intent of the section and had a

reasonhly sound undestanding of Moder Portfolio
Theoy (MPT). Havever, he did not hee a @od gasp
on hav to detemine the ppropriate withdrawal rate
for the curent bendtiary and compdrwith his impar
tiality duty.

Tom decided to consult witrolin Davd, a finan
cial expett. During their conersaion, John requested
Tom send to him a cgpof the curent potfolio’s hold
ings,the yearend sttements ér the past thee years, a

t Uniform Piincipal and Incoméct, Prefatory Note (amend
ed last 2001).
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copy of the tust documentand the tust's investment
policy staement (IPS). ahn pomised to povide Tom

an anaysis within the nget three weeks. Tha analsis

is the subject of theemainder of this &cle.

Section Il pesents theefasilbe set of assetsdm
which the Eficient Frontier was consticted as of the
end of Mach 2005. The deelopment of a mposed
portfolio is discussed and theqposed and cuent
trust potfolios ae examined elaive to the Hicient
Frontier Section IIl desdbes the siralation results of
the curent and poposed pdfolios under the assump
tion of different withdewal rates. Section IV identiiés
the cosswer rate as the withdwval rate tha maches
the ending epected alues of the cuent and ppposed
portfolios. SectiorVV discusses the needrfperodic
review of the tust potfolio and the withdawal rate.
SectionVI summaizes an pproad for detemining
the gpropriate withdiawal rate for a total etum trust.
Il. The Efficient Frontier and the Fnancial
Expert's Proposed Prtfolio?

A. The Feasilde Set. Upon leceving and eview-

ing the inbrmation from Tom, John ceaed an Efi-

cient Frontier as of the end of Melr 2005. He deter
mined the assetasses and their amsponding bere

maik indexes,shavn in Chat 11.1, which John deter

mined to be ppropriate under the caumstancesas
the feasilbe set br constucting the Eiicient Frontier.

B. The Efficient Frontier. The Eficient Fontier
tha results fom the &asilbe set is shan in Chat 11.2.3

Chart 11.2
Feasible Set of Indexes and Their Efficient
Frontier as of March 2005
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C. Actual and Proposed Prtfolios. John examt
ined the cuent tust potfolio as of Mach 2005 and
assigned edcof the assets in the pitmlio to a specit
asset kass. The composition of the crant tust pot-

Chart 1.1
Feasible Set
Asset Classes and Their Benchmark Indexes

Asset Class Bendimak
U.S. Lamge Ce Growth S&PBARRA 500 Gowth
U.S. Lage Ca Value S&PBARRA 500Value
U.S. Mid Ca Equities S&P MidCa 400
U.S. Small Ca Equity Russell 2000
Intemational Equities MSCI EAFE

Emeging Markets S&P/IFC Composite

Real Estte NAREIT — Equity

U.S. Intemedide Gvt BonddbbotsorAssocides US IT Gvt Bond
U.S. Shot Tem Gvt Bonds IbbotsonAssocides US 1 yiTreasuy
U.S. HighYield Bonds Lehman Bos. HighYield Inde

U.S. LongTem Gvt Bonds IbbotsorAssocides US T Gvt Bonds
Municipal Bonds Lehman Bos. 20 yr Municipal Bond
Intemational Bonds Solomon Bos. Non-US 1 yr Gvt Bond
U.S. Cash Equialent Solomon Bos. 90 Da T-Bills

folio, in temms of dollas and perentaye of the total
portfolio, is shavn in Chat I11.3. He noted the ptfio-

lio asset allocgon had not bangd signifcantly over

the past thee years and he w&s combrtable using the
cumrent allocdion.

After reviewing the IPS and assessing tkquired
retum contained in the poljcstaement,John locded a
portfolio on the Eficient Fontier containing an
expected etun, and thus epected isk, higher than the
level indicded in the curent IPS* John deemed
increasing pdfolio expected etum and rsk as consis
tent with the congat of total etum investing If the
trust was allaved to distibute income and picipal to
the income benglary, the potfolio would no longr
be constained to ivest a lage pecentaye of its assets
in low-retum, income-poducing secuties. After
examining the composition of the gposed pdfolio,
its locdion relaive to the Eficient Fontier, and its
associted pected isk, John was combértable in

b

[2])

selecting the mposed pdfolio shavn in Chat 11.3.

2 A discussion of the undeinnings of Moden Portfolio The
ory and its connection to the WRtent livestorAct appeas in the
first aticle in this sees.

? Other than the tewend point assetassesCash and Emegr
ing Malkets,the assetlasses in theefasille set ag not ldeled in
Chat I.2. This was done towwid dutter in the bat. The unla

beled baes in the bart represent theemaining 12 assetasses
consideed as parof the fasilbe set.

* The use of the @ist’s investment polig staement to assist in
detemining the ppropriate risk level for a tust is pesented in the
second dicle in this seies.
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D. Preparing for the Simulation.

Chart 11.3 ,

Current and Proposed Portfolio Allocations John's next step was to compay the

as of March 2005 cyrrent.and poposed pdfolios by

simulating retums over a twenty

Curent Proposed year irvestment hdaeon—Doliis’

Portfolio Portfolio Chang | life expectang. In prepaiing the

Asset Class $ % $ %* % simulation, John noted the tist had

U.S. Lage Ca Growth 1,500,000 10 -10 passed all income to Dist Tom

U.S. Large Ca Value 4,500,000 30 2,410,500 16 -14 had also marged the tust sut tha

U.S. Mid Cap Equities 2,874,000 19 +19 histoiically all cgital gains had
Intemational Equities 1,500,000 10 1,092,000 7 -3 been ofset by cepital losses and the

Emeging Markets 2,554,500 17 +17 portfolio did not incur cpital gains

Real Estte InvestmenfTrust 3,000,000 20 3,711,000 25 +5 taxes. Though perhps slighty

U.S. LongTem Gvt Bonds 3,000,000 20 -20 unrealistic for illustrative puposes

Intemational Bonds 2,358,000 16 +16 John assumed theust would con

U.S. Cash Equialent 1,500,000 10 -10 tinue not to be liele for caital

$15,000,000 100%

*Note: Percentaes ae rounded

$15,000,000 100%

gains taxes. Neither wuld it be
liable for income tars as it s
expected all net income auld be

The curent and poposed pdfolios relaive to the
Efficient Frontier bhn ceaed ae displged in Char
1.4

Chart 11.4
Actual and Proposed Portfolios Relative
to the Efficient Frontier
as of March 2005
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o

distributed within the anticiped

withdrawal amount. He also athered staistics
(expected etums, standad deviations, and corela

tions) on the pedrmance of the asselasses in Char
1.3 for the peiod 1991 though Mach 2005

[ll. Simulation of Investment Retuns

A. Purpose of the Simlation. John used a sim
lation to help him comparthe curent and poposed
trust potfolios and to detenine a ner withdrawal rate
that balanced Das’ need br curent distibutions with
her stpsons’desie for caital growth. Towards this
end John’s sinmulation was designed to identify the
maximum withdrewal rate, or crosswer rate, sud tha
the emainder benéfiaries’ expected endingalue of
the poposed pdfolio is not less than thexpected
ending \alue of the cuent potfolio a its curent 3%
withdrawal rate. John ralized thd to generte a
crosswoer rate, the poposed pdfolio must ofer a high
er expected etum and thus,more 1isk than the cuent
portfolio. Jhn’'s poposed pdfolio, shovn in Chat
11.3, met this citerion.

B. Inputs to the Simulation. Because an urest
ment etum sirulation requires \alues br eat con
stituent assetlass to desdpe a potfolio’s futue pdh,
John used the histmal asset lass stéstics to lild
forecasts. He kme asset kass etums should not be
forecast indpendenty, however, because MPTecay-
nizes the impaiance of the elaionships betwen
them?® John sinulated shot-tem interest ates and

® The histoical recod of the indees \aries fom 80 to 13
yeas. In this case the shest ind& began in 1991.

¢ For example the simulation assumes small pastodks will
have a higher gpected isk and etum than lage cg stoks.
Though lage c@ stok retums might be higher than smallca

sto retums in ary one peiod, they should not be systertieally
higher aver time Similaly bonds a& assumed to ke a laver
average expected isk and etum than stoks. The sinulation also
assumes thall assets hee corelaions tha are stdle on aerage.
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used the elaionship between those shtotem rates
and the assetasses in thecfasitbe set to hild scenar
ios of retums for the actual and pposed pdfolios
over twenty yeas’

C. Simulation Results. John’s sinulation pro-
duced 500 etum scendapns® Chat Ill.1 summaizes
these scenas by listing the 95th ttwugh the 5th per
centile of the etums to the tw potfolios over the 500
scenaios. As John &pected the poposed pdfolio
outperbrmed the cuent potfolio a every level.

Chart 1.1
Simulated Return Percentiles
20 Year Horizon
Percentile Curent Proposed
osth 14.07% 17.68%
75th 11.38 14.10
g7th 10.74 13.13
50th 9.59 11.67
33d 8.45 10.29
25th 7.82 9.33
sth 5.17 6.16

expected these esults vere consistent with his cen
struction of the poposed pdfolio with a higher
expected etum than the cuent potfolio. The datt
indicated also the mposed pdfolio had a widerange
of possilte outcomesteflecting its higherisk.

E. Target Expected EndingValues. John’s tar
gets br the sinulation were a sdes of epected end
ing values br the poposed pdfolio at different with
drawal rates tha bradketed the ¥pected endingalue
of the curent potfolio ($57,937,192) tathe 3% with
drawal rate. He knev tha as the withdawal rate
increased thex@ected ending alue naurally falls.
Chat 1.3 shavs bhn’s sinulation results with difer-
ent withdewal rates.

Chart .3
Distributions of Possible Ending Values
for the Proposed Portfolio
at Different Withdrawal Rates
at the End of a 20 Year Horizon

Withdrawal Raes
Percentile 4% 5% 6%

D. Withdr awal Rates. Chat Ill.2 compaes the
distribution of the endingalues or the two potfolios
at the curent 3% withdawal rate.

Chart 111.2
Simulated Ending Value Percentiles
at the End of a 20 Year Horizon

gsth $172,054,770 $139,544,962 $112,927,348

75th 92,695,815 75,180,909 60,840,467
e7th 78,164,672 63,395,431 51,303,019
Expected 74,766,314 60,639,193 49,072,522
50th 60,242,975 48,860,044 39,540,196
33d 46,985,647 38,107,693 30,838,811
25th 39.502,111 32,038,173 25,927,027
5th 21,918,655 17,777,118 14,386,207

3% Annual Withdrawal Rate

Percentile Cument Proposed
gsth $113,422,505 $211,678,496
75th 70,393,831 114,043,398
e7th 62,761,548 96,165,775

Expected 57,937,192 91,984,784
50th 50,933,540 74,116,761
33d 41,300,823 57,806,309
25th 36,759,138 48,599,335
5th 22,346,198 26,966,459

John noted aass the ente distibution the po-
posed parfolio had higher simlated ending alues
after twenty years than the cuent potfolio.® As

In reviewing Chat 111.3, John obsered tha with a
5% withdrawal rate, the sinmulation produced an
expected ending alue of $60.6 million. With a 6%
withdrawal rate it produced an xpected endingalue
of $49.1 million. The curent potfolio’s ending
expected @lue is $57.9 million with a 3% withdwal
rate. Therefore, a withdiewal rate between 5% and 6%
from the poposed pdfolio would provide Dotis with
additional income waile leaving the stpsons no wrse
off in tems of the gpected ending ptfiolio value
twenty years hence Thus the apsswer rate is betveen
5% and 6%.

7 Mary possilke simulation tedniques gist to tale account
of all these elaionships. Most of the irestment-dented sinula-
tions use a amation of the Monte Cdo approac, so named
because it uses arrdom mmber gneegtor (like a Roulette weel)
to creae investment scenars. Our @al is not to gplain the
detailed calculons of the simlation — diferent expetts mgy very
well come to diferent lesults because thaise diferent inputs —
but to shev how the esults could be used

¢ In genearl the moe scenaos the moe accuate is the sim-
lation in tems of educing the anability of results. The rumber of
scenaios used hear is easonble for expositoy pumposes and
should be detemnined on a caseybcase basis.

° The pected alug the pobabilistic expectdion of all the
possille ending walues,is not equal to the median because the
empiiical distibution is not symmeit.
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IV. The Crosswer Rate

A. ldentifying the Crosswer Rate. John net
creaed Char IV.1, summaizing the sinulations. It
showvs the &pected ending alues of the cuent and
proposed pdfolios under diferent withdiewal rate
assumptions.

Chart IV.1
Determination of the Crossover Rate
Based on Different Withdrawal Rates

and Expected Portfolio Values
at the End of a 20 Year Horizon

Expected Expected
Value Value
Withdrawal Cument Proposed
Rae Portfolio Portfolio

3% $57,937,192 $91,984,784
4% 47,092,031 74,766,314
4.5% 42,421,907 67,351,728
5% 38,193,976 60,639,193
5.215% 36,540,394 57,937,192
6% 30,908,635 49,072,522

At a withdrawal rate of 5.215% thex@ected end
ing value of the prposed pdfolio was equal to $57.9
million, the tageted ending alue He elected toet
ommend toTom thd he popose a 5% withdwal rate
to the bene€iaries. dhn had a umber of easonsdr
recommending a withewal rate slightly less than the
crosswer rate. Frst, the incease in the withdwal
rate from 3% to 5% epresented a signdant,immedk
ate increase in arumal income 6r Doris of $300,000 or
67% from her curent level. SecondDoris’ stepsons
would realizz thd the epected wlue of the psposed
portfolio in twenty yeais would be almost $2.7 million
($60.6 - $57.9) layer & a 5% withdawal rate than the
expected alue of the cuent potfolio with a 3% with
drawal rate. Although &hn ecanized the poposed
portfolio caried moe 1isk, he thought the spsons
would aree to the kbang in withdiewal rate because
their inteest in tems of pected alue would be
increased Hnally, the 5% withdawal rate was within
the 3% - 5% ange often considexd reasonble by
some iduciaties and perhgs, a saé harbor in some
jurisdictions.

B. Another Advantage of the Poposed Prtfo-
lio. John noted thieChat V.1 also undescoes one of
the adiantages of maing to the poposed pdfolio. If
the curent potfolio is maintained and the withaival
rate increased to 5%the epected alue twenty yeas
hence &lls to $38.2 million fom $57.9 millionalmost
a $20 million deine. Chandng the potfolio compe
sition avoids the poblem of inceasing the withdwal
rate to sdisfy the income benifiary without regard to
the ultimde impact onemainder benéfiaries.

V. Periodic Review

A. Annual Reviews. John ralizzd implementa
tion of the poposed pdfolio and ne withdrawal rate
should not be put into pctice and drgotten. Ower
time caital makets hang. Wha appeas to be
appropriate polioy given curently available informa
tion may not hold into the futie. Therefore, he
planned to @commend adrmal review of the potfo-
lio’s asset alloceon and the withdwval rate be under
taken, preferably eat year®®

B. Potential Adjustments to the Withdr awal
Rate. John also intended to ss toTom the impadiance
of explaining to the tust’s bendtiaries wha might ha-
pen in the futue. For example if capital makets
dedined for an &tended pdod, then to maintain impar
tiality among the bengfiaries either a) Das would have
to accet a lover withdiawal rate, b) the emainder bene
ficiaries would hare to accpt a laver ending gpected
value c) the tust potfolio’s composition wuld hae to
be econstucted esulting in a higher lel of expected
retum and isk, or d) a combingon of the &ove.

VI. Condusions

A. Impartiality . Tom finished eading &hn’s
report and was somehat relieved it povided suppar
for his total etum investing solution.The poblem of
balancing Das’ curent distibution requests and the
stgpsons’interest in maximizing theiramainder glue
would alvays remain. Though he s conident dout
implementing dhn’s recommendidon for the potfo-
lio's allocdion, his concen was gtting the benéfia-
ries to gree so as tovaid potential admony and pos
sible litigation. Because the pposed pdfolio caried
more lisk than the cuent potfolio, Tom was con
cemed thaa 5% withdawal rate might be pareived as
favoring unfairly the curent bendtiary a the emain
der bendtiaries’ expense

B. Return and Risk. Tom beyan to brmulate
how to present the ne investing and withdawal
approach to the beneéciaries. He vas paticulary
pleased thathe darts in bhn's report were, for the
most pat, formulated in tems of dollas. Tom had
always found thain explaining outcomes tdrfanciat
ly unsophisticeed peopledollar figures had mch
more meaning than peentayes. He vanted to pesent
his ecommend@éon as a potentidwin-win” situaion
for all paties, but he was not cetain the stpsons
would believe they beneited from the poposed pdfo-
lio allocdion and a 5% withdwal rate. Tom was cor
cemed the stasons wuld not peceive nmuch gain to
themseles, paticularly in light of higher sk in the
proposed pdfolio.

® This recommendion is consistent with the neealrfa per-
odic review of the IPS sugested in the secondtiate of this seies.
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C. Withdr awal Rates, Fairness and Compo-
mise The withdewal crosswer rate deteminaion of
5.125% vas etremel helpful toTom in setting an
upper limit to the ne@ withdrawal rate. But,to pusue
his win-win stategy, the poposed withdawal rate
would have to be as dhn sugested less than the
crosswer rate. In examining Char IV.1, Tom was
pleased thaJohn had pesented a 4.5% withawral
compaison of epected pdfolio values. At a 4.5%
withdrawal rate, Doris would recewve a substantial

increase in anmal income at least initially, from
$450,000 to $675,000rhe expected alue of the padr
folio in twenty years would be $67.4 million as com
pared to the epected alue under the ctent potfolio
allocaion and 3% withdawal rate of $57.9 million.
Tom planned to xplain to the benddiaries tha this
arrangement vas subject to ltange degending upon
an anwmal review. Neverthelesshe was hopeful both
sides would agree to comprmise and acg# his por
posed banges.
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