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The main issues confronting univergity (and foundation)
endowment management concern asset allocation and spending
policies. The centrality of these issues ig illustrated by the
variation in relative growth of <wvarious endowments. Those
universities (and foundations) that had large exposure to equity
(and especially to domestic large capitalization or technology
equity) in the 19908 had endowments that fared much more strongly
than those with wmore modest exposure, The current spending
decision, which reflects the tradeoff being made between current
and future consumption, also greatly influences the future growth

of an endowment.

The theory of optimal portfolio and consumption behavior of
investors (e.g., Merton [1969, 1971}) offers many insights about
asset allocation policies and consumption decisgions for university
endowment funds. In this paper we explore the implications of the
theory for endowment management. [Note that Merton ({1991]
discusgses optimal portfolio and consumption theory in the context
of endowments, but emphasizes the interpretation of the model,
rather than critiquing its limitations. For example, Merton [1991]
emphasizes the potential impact of the riskiness and valuation of
a university’s gift stream and other cash flows upon the asget

allocation decision for the existing endowment. Asset allocation




for an endowment should reflect the valuation and risk of the non-
endowment wealth of a university in addition to its endowment.]
Analogously, the nature of the actual endowment management problem
and observed endowment management practices shed considerable
light on the limitations of the traditional optimal portfolio and
consumption models. Consequently, we highlight some of the
essential differences between the decision problem confronting a

universgity endowment and that facing (small) individual investors.

While observed spending rules typically are based upon
smoothing of past fund wvalueg, our analysis suggegts that such
rules may not efficiently smooth the innovations to the wvalue of
the endowment fund looking forward. Instead, our analysis suggests
that the current value of the endowment fund should drive the
- gpending decision unless the endowment’s preferences embody
extremely large adjustment costs to changing spending. It is
interesting that to the extent that observed spending rules are
typically based upon three-year averages of past fund values,
often the spending decision is not heavily linked to the current
fund value as compared to the values from several years earlier,
Even if a fund manager wishes to weight past fund wvalues in hisg
spending decision, the low relative weighting on the c¢urrent

values needs to be evaluated,

We extend this analysis to address the endowment manager's




asgset allocation policy. Our analysis suggests that the allocation
of the fund’s assets should be determined from the current value
of the fund rather than past values. This suggests the benefit to
stable asset allocation policies rather than derivative-based
securities in which the current asset allocation is linked to
prior wvalues of the endowment fund. The link to prior wvalues of
the endowment fund arises in both traditional portfolio insurance
strategies in which the endowment manager reduces hig exposure to
risk after poor returns to limit hig downside exposure and a
“cogstless collars” program in which the manager ig willing to
truncate his upside returns for downside protection. The variation
in effective exposure imposgses considerable risk on the endowment
fund and is inefficient relative to a stable asset allocation
profile. An additional weakness of these derivative strategies is
that because these do not reflect the structure of actual risks in
the economy that need to be borne by some. investors (i.e., the
derivative strategies are simply “side betsg” that are in zero
aggregate net supply), the risk from wvariation in the effective
asset allocation exposure will not provide the investor a
sufficient risk premium due to the nature of the eguilibrium
pricing of risks that are not positively supplied in the aggregate

economy .

Our paper also introduces the importance of strategic

interaction among endowments 1in setting asset allocation policy.



We recognize that the operating costs experienced by many
endowment funds and their ability to realize their underlying
operating objectives will be negatively impacted by the financial
success of their vrivals. 1In particular, the risk faced by
underendowed  universities largely  concern their relative
performance in good states of the economy in that they are unable
to retain their relative position vis-a-vis the larger endowment,
which take on significantly larger dollar exposures to rigk. Our
analysis emphasizes the importance for asset allocation across
endowment funds of the relative sgize of an endowment fund to the
organization’s underlying operating budget and the proportion of

the operating budget funded by the endowment draw.

We organize our presentation as follows. In Section 2 we
review the traditional expected-utility formulation and its
implications for asset allocation and endowment sgpending choices.
Then, we discuss the choice of spending rules by endowments and
the linkage to the theoretical paradigm in Section 3. Next, we
examine the pitfalls associated with various derivative strategies
for asset allccation by endowment management in Section 4. The
unigue asgpects of endowment management, especially the sgtrategic
interaction among endowments in asset allocation are explored in

Section 5. We offer some brief concluding remarks in Section 6.
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Perhaps the most in@ortant issue for endowment management
over time is the long-run risk exposure of its financial assets.
The risk exposure issue addresses the broad risgk profile (asset
allocation) of the portfolio (the mix between equity and debt) and
the specific allocation within the broad equity and debt universe
to different investment styles. As a perpetual institution, the
preferences of a university endowment can be summarized in terms
of a long-run criterion function such as maximizing the expected
utility from its operations over time. One can define the utility
as being over its overall intertemporal stream of (real)
expenditures or alternatively, the specific portion of its overall
stream of expenditures that are generated by withdrawals of
endowment income. While the former directly embodies how changes
in the gpending and investment policies can be used to hedge
changes in the remaining real cash flows of the institution, the
latter one captures and focuses upon the direct impact of

differences in investment management policy.

The overall asset allocation and spending problem is most
naturally formulated as a '"consumption--portfolio problem" in
which the dynamic stream of consumption withdrawals from the

investment fund and the dynamic portfolio choices (among different



rigsky securities) are determined so as to maximize the
institution's intertemporal criterion function. Versions of this
problem, which have been tackled by scholars in economics, finance
and decision theory, provide potentially useful qualitative
guidance on a number of features of the optimal asset/risk

allocation and the form of the optimal spending policy rule.

The problem confronting university endowments can be cast as
maximizing the expected utility of the university's intertemporal
consumption. For example, if c{t) denotes the endowment draw at
time t, then the utility of the expenditure in period t can be
computed from a utility function U(c{t)}, where U{(.) is an
increaging and concave (i.e., risk-avexrse) representation of
utility. [Alternatively, the utility could be defined over the
entire universgity's expenditure, i.e., the expenditure from other
sources as well as from endowment income.] The overall
intertemporal utility function is then the sum of the discounted
values of the utilities from the individual periods {(such as by
discounting at a constant rate). This constitutes the criterion
for evaluating the university's preferences in the problem. Note
that in this specification there is no direct utility impact of an
increase in consumption expenditure 1in a period upon the
expenditures in other periods (of course, there is an indirect
effect through the budget constraint defined by the size of the

endowment fund). Utility is separable across time periods and




states of economy in the traditional expected-utility formulation.

Thigs  preference relationship is maximized over the
intertemporal portfolio allocation and expenditure decision from
the endowment {(of course, the more that is gpent in an individual
period the less that is available for the future). The solution to
this problem has a number of standard theoretical features., For
example, the heavier the discounting of the future the greater the

current endowment expenditure.

A basic feature of the solution to the problem ig that the
optimal spending décision and asset allocation is a function of
current wealth, but not the past wealth of the endowment or prior
spending decisions. [This emerges from the first-order conditions
to the investor's optimization problem and is a consequence of the
gseparability in the expected-utility specification.] In fact, many
observed asset allocationg and spending rules do not satisfy this
property. This issue 1s explored in more detail in the following
gection. Also for an important class of preferences ({constant
relative risk aversion, i.e., power or log utility) the asset
allocation across assets and spending decision simplifies further.
Under this parametric assumption both the optimal current spending
and asset allocation is a constant proporticn of the investor's
current wealth. Indeed, many universities {and foundations} have

adopted asset allocation and spending policies that are




proportional to the current or recent size of the endowment.

Al 3 1 1 Fol] 13 . 3 ]
Dependence Upon Prior Wealth

The solution to the optimal intertemporal ©portfolio
allocation and gpending decisgsiong should be forward looking. Under
the assumption of zero trangaction costs, past decigions and
endowment performance should not affect the optimal current
endowment spending decigsion and current portfolic allocation
except through their impact upon the overall current fund value in
an endowment (without the assumption of zero transaction costs,
past portfolio decisions can have a slight influence upon the new
optimal portfolio allocation). This is a direct consequence of
formulating at each point in time the choice problem as an
expected-utility optimization problem (looking forward) subject to
the constraint on opportunities imposed by the current endowment
and other wealth. In particular, this suggests that the level of
endowment spending and the portfolio allocation at a point in time
only depends upon past returns and past decisions through their
impact upon the wealth of the endowment at that point in time. One
implication of this is that past decisions should not influence
the optimal portfolio mix going forward except through the effect
on the current endowment level, Another implication is that while

the optimal spending policy should depend wupon the current



endowment it should not depend upon past levelgs of the endowment
within this expected-utility framework. This argument suggests
that a spending rule in which endowment spending ({(or asset
allocation) depends in part upon the level of the past peak of the
endowment is not optimal within an expected-utility maximization
framework. It also suggests that the policy rule applied by many
universities of determining endowment spending based upon an .
average of the level of the endowment in recent vears is
suboptimal in an expected-utility formulation. [Note that in the
case of foundations Internal Revenue Service guidelines
effectively require that the foundation contribute at least five
percent of its current value to charities each year, subject to
carry forward and carry back exceptions. This does not directly
restrict the form of the spending rule, except in those instances

in which the IRS standard is being violated.]

The conclusion that spending should be based upon the
contemporaneous value of the endowment rather than prior wvalues
may seem surprising in light of the assumed aversion to risk and
the benefits of smoothing by an endowment. While it is certainly
true that the optimal peolicy of a risk-averse entity (I assume
U(.) is a concave function} should embody smoothing of spending,
the optimal rule should not be backward looking (i.e., it should
not depend upon past outcomes or decisions) in an expected-utility

framework, except through its dependence upon the contemporaneous



level of wealth. Instead, the sense in which the optimal rule does
reflect ‘"smoothing® is that innovations to the 1level of the
endowment from gifts and returns are gradually spent over the
future (incorporating "smoothing' in a forward-loocking fashion).
Notice that these implications are relatively general in that they
do not require particular functional or parametric forms for the
utility function U(.) within an expected-utility maximization

framework.

In fact, academic researchers in recent years have begun to
explore alternative formulations of the optimal consumption and
portfolio problem (e.g., by relaxing the separability implicit in
the traditional expected-utility formulation) in which past (as
well as present) wealth influences the investor's decisions. For
example, the typical form of a university's endowment spending
rule ig for it to be based upon the average value of the endowment
over several years. In many of these cases the spending rule of
the endowment is based upon the average value of the fund in the

last three years or twelve guarters.

One possible interpretation of these spending rules 1is that
these represent suboptimal peolicy decision rules. An alternative
perspective is that casting the problem in a traditional expected-
utility framework 1s misgspecified and that under suitable

alternative formulations past endowment levels would influence
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current gpending if preferences over gpending reflected habit or
relative sgpending effects rather than just the level of spending
in each period. [The theoretical featureg and implications of such
preferences are explored in Ryder and Heal (1973), Sundaresan
(1989} and Constantinidies (1990).] Of course, even in such cases
it might make sense to place the greatest weight on the current
endowment level, a characteristic which few of the actual spending

rules possess.

From a methodological perspective the endowment spending
context is an interesgsting one for studying the dynamic consumption
decisions because the sgpending rules of endowments are relatively
straightforward to observe and indeed, in many instances reported
by the institutions. This contrasts with the consumption policy of
a traditional consumer, which would need to be inferred £from
demand or portfolioc data. In light of thé substantial correlation
in wealth over time, it may be hard to estimate such policies for
traditional consumer--investors, unlike endowments. The observed
endowment spending policies can be used to help better understand
the endowment's objective. The dependence of current consumption
spending by endowments upon prior wealth suggests that habbit-like
effects may be rather important for the endowments (and perhaps
for the population more generally). Of course, one specific reason
that habit effects may be particularly important for university

endowments is the long-run nature of many of the commitments being
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made (e.g., in the form of tenured faculty members and facilities)
and the costliness of adjustment. Thege endowments seem to prefer
a smoother consumption profile than the relatively veolatile wvalue
of their underlying funds (note that the relative wvolatility of
consumption compared to asset values motivated the preference
specification in Sundaresan [1989]). Nevertheless, the widegpread
use of these spending rules by university endowments points to an
important exception to the particular separability assumptions
underlying traditional expected-utility models. Indeed, whatever
the underlying cause, it seems efficient for universities to use
smoother spending rules rather than altering their investment

policy substantially so as to induce a smoother spending profile.

4.Asset Allocation and Optimal Portfolic Theory

As discussed above, traditional portfolio theory suggests
that the optimal asset allocation policy to be followed by
endowménts should depend upon the current value of the fund but
not prior wvalues, past return realizations or past aggressiveness

of the asset allocation (assuming zero transaction costs).

Indeed, it is even ambiguous whether the optimal risk mix
should depend upon the fund's current value. The proportion of the
portfolio held in wvarious assets is independent of the level of

wealth in many standard risk-averse formulations of the expected-
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utility optimization problem. For example, if the utility function
U(.) exhibits Yconstant relative risk aversion" (which occur when
U(.) is a power or log function), then the portfolio mix among
assets is independent of the level of the endowment, i.e., that
the expected-utility framework results in the relative or
proportional demand for the risky assets not depending upon the
endowment fund’s value. This is a standard and important class of
preferences that is widely employed in academic research. Under
this asgsumption, an endowment’'s proportionate asset allccation

would not be influenced by its fund value.

Endowments have used a variety of derivative strategies to
alter the profile of their risk exposure. One common form is
"portfolio insurance" in which an institution reduces its exposure
to equity as the market value declines {(and increases the exposure
to equity as the market wvalue increases} in order to create a
downside floor under the portfolio’s value to provide portfolio
insurance (this is illustrated by the presentation in Grossman
[1988]). oOur discussion above concerning the constant relative
risk-averse preferences suggests that "portfolio insurance®” is not
part of the optimal solution for many risk-averse investors. More
generally, it is certainly unclear that a risk-averse investor
should have his demand for risky assets increase more than

proportionately as wealth rises.
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Another popular type of derivative strategy is the "costless
collars" program in which institutions obtain downgide protection
by buying out-of-the-money index puts that are financed by the
sale of out-of-the-money index calls. There are several features

of the "costless collars" program that merit attention:

a) Obviously, the "costless collars" program substantially reduces
an endowment's exposure to equity {substantially below the stated
level) and more specifically to the reference index, This
reduction in equity exposure is beyond any conscious (explicit)

underweighting.

b) More interestingly, the actual effective exposure to eqguity
under.the costless collars program is sensitive to the level of
the reference index (stock price) in that the sgensitivities of the
values of the variocug puts and calls used in the program change
with the reference index. More sgpecifically, as equity values rise
the sensitivity of the call option to the value of the underlying
index increases (towards one) and the sensitivity of the put
option declines (towards zero) becaugse as the stock price
increases the probability of the call being exercised goes toward
one, while the probability of the put being exercised becomes
almost zero. Because the endowment 1is buying puts and selling
callg, its overall effective exposure ig declining with the level

of the index. This involves an unconscioug "timing bet" relative
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to a constant portfolio mix. If the market is unpredictable and
the distribution of return opportunities in the market is stable,
then the costless collar strategy would be dominated for risk-
averse investors by a more stable asset allocation (this is a
congequence of expected return being linear in the asset holdings,
while the rigk-bearing costs of increased risk exposure grow
nonlinearly) . Risk aversion per se does not imply that the
costless collars approach is an efficient way to reduce risk.
Similarly, it is unclear that the effective asset exposure should
depend upon recent returns. The same critique would apply to the
traditional portfolio ingurance strategy described above, though
there the implicit equity would be increasing (rather than

decreasing) in the value of the underlying reference portfolio.

c) Because the effective exposure of the endowment is sensitive to
the underlying level of the index it is important for endowment
managers to monitor the actual sensitivity of the portfolio value

to the wvalue of the underlyving index.

d) From a risk-bearing perspective it is unclear that there is
compensation for bearing the variation imposed by a "derivativesg®
style gtrategy =such as a T"costless collarg" or ‘'"portfolio
insurance" program. In particular, these strategiesgs do not reflect
the (stable) bearing of risks that are positively supplied in the

economy, but gstrategies that are in a zero aggregate (net)} sgupply
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and therefore, do not earn a "risk premium" in equilibrium.

e} As an aside, note that the implicit prices of payoffs in states
in which the reference index is substantially below the current
market level are artificially high relative to that for cash flows
in more favorable sgtates (this has been extensively documented by
academics in studies of volatility "smiles" in recent years). This
suggests that the put options being sold are very expensive
(perhaps due to the artificial demand for such payoff patterns) to

reduce equity exposure.

One of the interesting implications that emerges from an
intertemporal portfolio framework is that it implicitly identifies
the types of risk that matter for university endowments. Asgs long
horizon players, the crucial risks are those about long-term
returns. Monthly variations in returns do not drive the evaluation
of the performance of an endowment as measured by the long-run
criterion function., Instead, one ig interested in the sugtained
performance of the endowment (and individual managers) over long
time intervalg. Indeed, it is only annual or guarterly returns
that even influence the permitted endowment spending draws. Even
apart from the theoretical argument, as one looks back at the
performance of an endowment over the last 10 {or 25) years, it ig
clear that we are inherently interested in the ability of the

endownment to sustain and improve an institution's programs (both
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absolutely and relative to its competitors) rather than monthly

(or daily) variation in the fund's balance sheet.

There are several important differences between the problem
confronting an individual investor and an endowment. While some of
these are differences in degree, some of the distinctions are

relatively more fundamental.

One difference between an individual investor and an
endowment is the perpetual nature of a university (or foundation}.
However, the "infinite horizon" model in which the investor's
lifetime does not have a prespecified bound is an ideal way to
capture this feature of the problem. Indeed, the policy (e.g.,
agset allocation and spending) decisions of an "infinite hoxizon®
investor are not that different from those of a finite horizon
investor whosge horizon ig relatively long. Of course, one of the
inherent comparative advantages of the endowment investor is its
long horizon and relatively modest potential needs for immediate
liguidity, This provides the  endowment investor greater
flexibility (than individual investors) to hold relatively
illiquid assets {though the endowment investor dces not have an

obvious comparative advantage in this dimension over investment by
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a large pension plan that covers many individuals) for a
reasonable portion of itg portfolio. [0Of course, among the
limitations of this perspective are that (a) at periodic intervals
the investment committee reports its performance and (b) the
membership of the committee is for limited terms. In fact, these
features can transform an endowment from following the objective
of a true perpetual institution solving an infinite horizon
problem to one whose horizon more closely resembles a typical

individual investor.]

Another important feature of endowment management ig its tax
treatment. Endowments are essentially tax exempt. [Note that a
foundation is subject to a 2% tax on its investment income, but
the modest nature of this tax would not lead to a significant
change in investment orientation.) Thig is a major comparative
advantage, which enhances somewhat the investor's investment
opportunity set and skews the investor towards ownership of more
heavily-taxed assets. [However, in practice these more heavily-
taxed assets are often fixed-income securities or high-yield
equities that are not attractive to endowment funds with a long
horizon.] In fact, if we ignore the horizon effect (which is
itself rather important) the theory of tax clienteles suggests
that endowment managers should own relatively more heavily-taxed
securities {such as corporate bonds) as compared to ownership of

those assets by heavily-taxed investors. Similarly, endowments
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should strive to aveid UBIT (Unrelated Business Income Tax) on
their investments by structuring the claims that they hold
appropriately. Indeed, some transactions proposed for endowments

have considerable implicit UBIT liability.

: I-l- E II- : + 3!] E]‘}‘! | T] E.I

An important dimension of the problem confronting a
university endowment is how does the competition that it faces
influence the determination of the optimal spending decision and
portfolio asset allocation. Perhaps the feature of the endowment
management problem that is least well captured by the standard
academic perspective concerns the impact upon the investor's
utility of returns earned by other investors. For most investors,
the principal impact of returns being earned by other investors is
through the benchmarking and evaluation of one's own asset
managers. In the case of university endowments, the effect of the
performance of one's rivals is much more fundamental.,
Specifically, the competitive posture of a university and its
ability to attract talent (outstanding faculty and students) is
greatly influenced by the gize of its resource base (both through
the direct offer received by the individual and the indirect
signal about the future attractiveness of the university to
others). For example, the "cost" of high quality faculty members

that a university 1s attempting to attract or retain would
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increase with the investment performance of its rivals. |[This
point was explicitly emphasized in a 1998 New York Times accoﬁnt
of Columbia University's effort to recruit economist Robert Barro
from Harvard and the more general lifting of prior caps on the
salaries of outstanding senior economists as a result of the
successful performance of the endowments at many leading
universities.] Consequently, endowment investors are concerned
about their relative performance as well as their absolute
performance. This discussion points to a central strategic aspect
to the investment decision process. [While one could argue that
such strategic effects are important for individual investors,
e.g., 1f they are competing for a limited resource, such as
beachfront retirement property in San Diego, that case geems more
strained.] The standard optimal consumption--portfolio theory
problem focuses wupon an investor in isolation and does not
directly address the types of strategic issues (in which the
decigions of one's rivals interact with one's own utility) that

are important to decisgion making for a university endowment.

Universgsity endowments are Jlong horizon players in the
financial markets and accordingly possess considerable exposure to
equity and other relatively risky assets. The problem confronting
a university with a relatively small endowment is that the
relative size of its endowment ig destined to shrink in "good"

market states if it bears relatively less risk. But these "gbod”
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states are particularly problematic for an  underendowed
university, even if it possesgses the game relative risk exposure,
because it is in these scenarios that the university with the
relatively small endowment possesses the greatest competitive
disadvantage (as it has more limited financial assets}) and
pressures on faculty compensation due to overall faculty labor

market conditions and raids of faculty by competitors.

An interesting example of strategic aspects concerns the lack
of equity exposure by New York University due to concerns about
market “valuation” (based upon accountg in the Wall ‘Street Journal
in the fall of 1997). This was particularly problematic due to the
great endowment success of some of NYU’s competitors during that
period. [However, NYU enjoyed considerable sguccess 1in  other
dimensions during the 1980s and 1990s. This may have reflected (in
part) implicit financial market exposure due to its New York City

location.]

Another way to look at the strategic problem 1is that an
important variable isg the proportion of a university's operating
budget that comes from endowment income. Univergities whose
endowments are large relative to their operating budget and are
therefore able to have the endowment sustain a more substantial
portion of 1ts budget are relatively more exposed to market

declines. A university receiving 23% of its budget from its
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endowment receives a 4.6% annual budgetary decline from a 20%
market hit, while another universgity receiving only 7% of its
budget from its endowment feelg a 1.4% decline in its annual
budget from a 20% market hit (assuming identical investment
policies and identical consumption spending rates of 5%). In this
sense the wealthy universiﬁy ig actually more sensitive to changes
in its endowment and legs able to take proportional risks with its
endowment (even if it possesses somewhat greater ability to defer
maintenance, etc.). Of course, this does not suggest that a
university with a higher endowment is worse off, but rather that
the larger endowment actually leaves a university more vulnerable
to market declines because the university with the larger
endowment has spending commitments reflecting its larger financial
base. The implication of these observationg is that a university
with a relatively smaller endowment should consider a relatively
more aggressive (rather than less aggressive) investment posture,
This is mnot captured in the standard consumption--portfolio
framework, which treats the individual investor in isolation.
Erogion in the relative gize of an endowment can have strong
negative consequences for the ability to attract high quality
students and faculty and external gift and grant support. For
example, a university with a relatively smaller endowment may need
to contract or be unable to compete if its endowment grows
relatively less quickly than its competitors. The financial base

created by the endowment is important in attracting the financial
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resources and intellectual asgets that are central to the

univergity.

The discussion in this paper highlights several issues in
which the intertemporal framework described suggests surprising
implications for spending and asset allocation policies. Among the
interesting issues examined are the form of the optimal spending
rule and the dependence of current vs. prior fund values, asset
allocation and traditional derivative strategies such as portfolio
insurance, and the importance of strategic consideration in asset
allocation (e.qg., should relatively smaller endowments bear
proportionately smaller or larger risks than its competitors). The
contribution of this paper is to identify 1limitations in
traditional intertemporal consumption and portfolid theory vis-a-
vis endowment management and provide fresh insights on a number of

features of conventional decision rules.
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