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# pstitucional cimberland investments
i by pension funds, insurance compa-
i nies, and others have increased sub-
stantially since the 1980s. In general,
most insticutional timberland invest-
miencs are placed and managed through
timberland investment management or-
ganizations (TIMO). In 1986, only six
TIMOs existed, running commingled
funds wich total assets of less than $100
million; this amount grew to $600 mil-
lion by 1990 (Zinkhan 1990). By 1992,
assets held by the five major TIMOs—
Forest Investment Associates, John
Hancock, Prudential Timber, Resource
Investments International, and Wa-
chovia Timberland Investment Manage-
ment—had risen to $2.04 billion. By
1997, these firms remained the largest
TIMOs while the industry swelled o 11
companies with total assets estimated at
about $6 billion (Caulfield 1998). Dur-

ing 1998-99, another significant expan-

The long-term growth of institutional timberland investments depends on the ability of
timberfand investment management organizations (TIMO) to deal effectively with securitiza-
tion, leveraging, arbitraging, supply contracting, portfolio insurance, tax efficiency enhance-
ment, and other issues. Financial engineering holds great promise for many of these issues.
This study applies financial engineering technigues to two cases—supply contract and portfo-
lio insurance. We believe that the potential benefits of these and other applications can

sion in tmberland rransactions oc-
curred, with ar least $2 billion in indus-
trial timberland assets added to institu-
tional holdings (Hancock Timberland
Investor 1999). One recent estimate
puts the number of TIMOs at about 20
(Turner 1999).

In the context of portfolio manage-
ment, timberland is viewed as a class of
asset with relatively low price volatility
and low price correlation with other fi-
nancial assets (Binkley et al. 1996). As
a result, investment portfolios with a
timberland exposure can offer a higher
level of return for a given level of risk.
In addition, rimberland can generate
superior long-term cash flows because
it delivers very high operating margins,
yet requires relatively small capital rein-
vestment (Zaret 1998). However, the
recent surge of interest in institutional
timberland investments has much to
do with their historical rerurns. Ac-

cording to the timberland index com-
piled by the National Council of Real
Estate Investment Fiduciaries, the 10-
year (1987-90) average cumulative
total return for institutional timber-
land investments was 21.4 percent per
year, outperforming the S&I 500
index at 18.0 percent.

Several factors have driven this excel-
lent performance (Lutz 1999; Turner
1999). First, internal financial stress and
external performance pressure have
caused integrated forest products firms
to shed part of their cimberland assets to
generate cash and earnings improve-
ment. Second, induced by the recent
consolidation and globalization, asset
realignment and operation concentra-
tion {on manufacturing and marketing)
have led many firms to downsize their
timberland holdings, particularly their
nonstrategic assets. Meanwhile, pension
funds and other investment institutions,
growing in size and desiring greater di-
versification, have made their capiral
available to take advantage of these tim-
berland buying opportunites. In addi-
tion, the spotted owl listing and ensuing
federal harvest reductions in the Pacific
Northwest resulted in spectacular tim-
ber price hikes throughout the United
States in the early 1990s, which in turn
greatly benefited and thus encouraged
furcher institutional investments. Con-
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Payoft Purchase of the right to buy at

a fixed price—a call option

Value of the underlying asset at decision date

Payoff
4 Purchase of the right to sell

at a fixed price—a put option

Value of the underlying asset at decision date

Figure 1. llustration of the payoffs of put and call options.

sequently, timberland has now been ac-
cepted by financial institutions as a vi-
able investment-grade asset class (Page
1998; Salomon 1999).

Nevertheless, the timberland invest-
ment industry is facing some tough
challenges to its long- term growth. For
instance, to take up more assets shed by
integrated companies, TIMOs must be
able to mobilize a greater amount of
capital resources, implying that private
placements alone may be inadequate
and that they must reach out to the in-
vestment community for public equity.
Further, as TIMOs assume a larger role
in timber supply, it behooves them to
explore economies of scale in land
management and to actively engage in
intensive silviculeural practices (Turner
1999). In particular, two issues of con-
cern are: (1) how to facilitate the trans-
fer of industrial timberland to institu-
tional investors and (2) how to main-
tain attractive portfolio performance
over time.

A look at recent timber market dy-
namics can shed some light on the im-
portance of these two issues. At the be-
ginning of 1990 the average price of
domestic Douglas-fir saw logs (#2) in
the Pacific Northwest was only about
$360 per thousand board feet (mbf)
(Arbor-Pacitic Forestry Services, Inc.
1999). By June 1992 it had climbed to
$510 per mbf and quickly shot up to
$850 per mbf by May 1993. After fur-
ther fluctuations, the saw log price sta-
bilized at around $700 per mbf during
much of 1994-96. However, the col-
lapse of international forest products
markets caused by the financial crisis in
Asia led the price to dive to about $400
per mbf in late 1997 and 1998. Simi-
larly, timber prices in the South have
witnessed tremendous changes since

40 May 2001

the early 1990s (Timber Mart=South
2000). Price movements such as these
can lead to great opportunities for both
integrated companies and institutional
investors. At the same time, they can
generate huge uncertainties, which
may cause integrated companies to
hesitate when considering the transfer
of their timberland to institutional in-
vestors, and create challenges to inst-
tutional investors to maintain their su-
perior performance.

The objective of this article is to ad-
dress these two issues with the aid of fi-
nancial engineering techniques. We
will approach the issue of timberland
transfer from the perspective of supply
contract and, likewise, the mainte-
nance of attractive performance by
TIMO:s from the perspective of portfo-
lio insurance. Portfolio insurance is
casy to understand: It can be detrimen-
tal, perhaps even devastating, foran in-
vestor to absorb the impact of dramatic
price drops. Similar to investments in
other asset classes, investments in tim-
berland need portfolio protection to
deal with price volatility and reduce ex-
posure to market downturns.

Comparatively speaking, however,
our knowledge of the relevance and
structure of supply contrace is limited.
Although forest products companies
have shown their willingness to curt
back their timberland holdings and
purchase a larger portion of their wood
fiber in the open market, they are con-
cerned about their long-run wood con-
sumption. Specifically, they worry
about the uncertainty of future supply
and price voladility associated with spot
markets. As a result, to date few inte-
grated producers have made a whole-
sale separation of their fee land. Some
refer to this as “ingrained bias to own

or control timberland” (Zaret 1998, p.
2). However, for those firms with an-
nual wood consumption in the mil-
lions of tons, this concern is legitimate
and their desire for reliable delivery
and predictable prices reasonable. On
the other hand, TIMOs, though eager
to take up timberland from integrated
companies, may not necessarily want
to commit themselves to supplying
wood to these companies on a regular
basis. They fear thac if they do so, their
control and pricing of the assets could
be compromised.

Long-term contract cutting rights
have the potential to overcome control
issues (Page 1998; Zarer 1998; Lynn
2000). A tmberland sales agreement
could be designed to include a long-
term fiber supply contract to facilitate
the transfer of industrial timberland to
institutional investors and make the
transaction more attractive to both par-
ties. In fact, supply contract has been
adopted by some firms seeking to divest
timberland. For example, while Plum
Creek Timber Company agreed to pur-
chase 905,000 acres of central Maine
timberland from Sappi Fine Paper
North America for $180 million, it si-
multaneously entered into a 40-year
fiber supply agreement with Sappi
(Anonymous 1998). When Kimberly-
Clark and Smurfit-Stone put their tim-
berland up for sale last year, they also
sought supply agreements with poten-
tial purchasers (Donegan 1999). More
recently, Plum Creek Timber Company
and The Timber Company, a separate
operating unit of Georgia-Pacific Cor-
poration, decided to merge and create
the world’s preeminent pure timber
company (Georgia-Pacific Corporation
2000). According to the announce-
ment, “Plum Creek will assume a 10-
year wood supply agreement berween
Georgia-Pacific and The Timber Com-
pany, ensuring continued access to fiber
for Georgia-Pacific’s manufacturing fa-
cilides and providing Plum Creek with
a stable, long-term customer for The
Timber Company’s southeastern tim-
berlands.” It is even claimed that this
transaction “represents a major depar-
ture from the traditional ownership and
operating philosophies of integrated
forest products manufacturers.”

This discussion leads us to the ques-



Other Applications of Financial Engineering

Some other applications of financial engineering are briefly
discussed below. It should be noted that, more often than
not, these applications are made in combination.

Securitization is the process of creating asset-backed
securities, in which a firm can remove nontraded assets
from its balance sheet by packaging them in a convenient
form and selling the packaged securities in a financial mar-
ket. For example, instead of being privately held, a TIMO's
timberland may be securitized by way of a master limited
partnership (MLP) or real estate investment trust (REIT).
This way, the TIMO is transformed into a public enterprise.
As institutional timberland investments expand, private
placements alone may not be adequate, and securitization
becomes necessary for TIMOs to reach out to the broader
investment community. In addition, securitization can make
the operation of an institutional timberland business more
transparent to investors and thus put the conduct of tim-
berland managers under closer scrutiny. Presumably, this
will benefit investors. In addition, securitization facilitates the
use of derivative markets and offers a benchmark measure
of performance. A drawback of timberland securitization is
that it may lead to a closer link between stock prices of tim-
berland and other securities, offsetting the current charac-
teristic of low correlation between prices of timberland and
other assets.

Tax efficiency of an investment vehicle is determined by
its tax effect on its initial formation and as an ongoing en-
terprise. Because integrated forest products companies are
subject to double taxation—corporate income tax as well as
personal income tax on dividends—analysts generally be-
lieve that industrial timberland in its current holding form (or
even some restructured forms, like spin-off and letter stock)
are tax inefficient as an ongoing business (Lynn 1998; Zaret
1998). In contrast, investors in MLPs and REITs are only li-
able for single taxation—personal income tax. So, MLPs
and REITs are viewed to be more tax-efficient investment
vehicles. An added advantage of timber RIETs is that if

stumpage sellers have owned the timber for one year or
more, which generally is the case, then sale proceeds are
taxed at capital gains rates (Snyder 1998). Because the
capital gains tax rate is now limited to 20 percent, the ef-
fective tax burden of REITs can be even lower than that of
MLPs. So, some analysts argue that tax minimization could
prove to be the most significant value driver of timberland
investment instrumentation (Zaret 1998). It should be
noted, however, that REITs carry some restrictions with re-
gard to capital structure and operation.

Leveraging is the use of debt to magnify investment re-
turns. The driving force of leveraging is the fact that debt
and equity operate differently. In general, equity is paid with
dividend, whereas debt is served with interest. It could be
the case that the interest rate is lower than the rate of return
to investors. Even if this is not the case, investors may ben-
efit from stock appreciation over time, while creditors face
a fixed principal. Moreover, interest expenses for debt are
tax deductible, and this lowers the levered firm's taxable in-
come and, consequently, its taxes. With a given amount of
operating income, reduced taxes imply earnings available to
equity holders. Therefore, prudent leveraging and effective
management may increase equity returns. Nonetheless,
leveraging is risky. As the amount of debt increases, the
probability that the firm will be unable to meet its financial
obligations also increases. Caution and diligence should be
taken when considering leveraging.

Arbitrage is a transaction based on the observation of
the same asset or derivative selling at two different prices.
It involves buying the asset or derivative at the lower price
and selling it at the higher price. Timberland arbitrage means
that a TIMO buys timberland when timber markets are weak
and sells timberland when markets are strong. Certainly, if
timber markets are fully efficient, it is impossible to make
profits from arbitrage. However, timber markets may not be
fully efficient, in which case arbitrage opportunities exist.
Careful analyses will reveal these opportunities.

tion, How does one structure a supply
contract and portfolio  Insurance
scheme? The answer: financial engi-
neering techniques. Our task here is to
illustrate the applications of financial
engineering to these cases. In so doing,
we hope that the article also will intro-
duce financial engincering to the for-
estry community.

Financial Engineering at a Glance
Before we proceed to supply con-
tract and portfolio insurance, a brief
account of financial engineering is use-
ful. According to Mason et al. (1995),
financial engineering is the process of
tailoring financial instruments and or-
ganizational structure to improve the

profitability of intermediaries’ cus-
tomers. The two interrelated central
tasks of financial engineering are to
manage risk and create customized fi-
nancial products and services. Risk
management involves identifying the
sources of risk, evaluating the strategic
advantage of bearing risk, creating fi-
nancial instruments (e.g., fucures,
swaps, and option contracts) to trans-
fer risk, and using financial markets to
value and shed risk. These innovations
have made it possible for business enti-
ties to hedge against the uncermainties
of currency exchange rates, interest
rates, and basic commodity prices, and
to engage in a variety of business prac-
tices. Mason et al. (1995) argued that

financial engineering can improve eco-
nomic performance by (1) meeting de-
mands for “completing the markets”
with expanded opportunities for risk-
sharing, risk-pooling, hedging, and in-
tertemporal or spatial transfers of re-
sources that were nor available; (2)
lowering transaction costs or increasing
liquidity; and (3) reducing “agency”
costs caused by either asymmetric in-
formation between trading parties or
incomplete monitoring of their agents’
performance.

Option is one of the fundamental
concepts of financial engineering. An
option is a contract that gives its holder
the right to buy or sell an underlying
asset at a fixed price. Broadly speaking,
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(Black and Scholes 1973).

Option Valuation
and Parameter Calibration

The value of an option, (S, 1, ), depends on factors like the risk-free in-
terest rate (1), current asset price (S), exercise price (E), price volatility (s),
and its time duration (7). For an American call option:

Q(S. 1, E) = SN(d,) - EeT™N(d})

where d, is defined as (nlS/E] + [r + 2691)) / 6v1, d, is defined as
d, - o1, and NQ) is the cumulative standard normal distribution function

While an American option can be executed anytime up to its expiration,
a European option can be executed only at the point of expiration. Since
most timberland-related options can be executed anytime up to their expi-
ration, they are American options and the formula is appropriate for their
valuation. However, it is necessary to take account of the asset apprecia-
tion resulting from price growth and biological growth.

Once we have valued a call option, we can derive the worth of a put op-
tion from the put-call parity, which shows the relationship between a call op-
tion and a put option (Hull 1997). Because the price cap (K| of the supply
contract in figure 2 corresponds to the exercise price of the short call and
the price flooring (K) is the same as the exercise price of the long put, K,
and K, can be calibrated in the process of valuing the short call and long
put. Ideally, K, and K, should be determined in such a way that the loss to
the timber buyer caused by upward price movement is close to the benefit
to the seller caused by downward price movement.

In practice, these price levels are determined by negotiation between the
involved parties. The party who is more informed about the valuation tech-
nique and its underlying parameters will be in a better bargaining position.

there are two types of options: put and
call (Hull 1997). A call option on an
asset gives the owner the right to buy
the asset by paying a preset price (the ex-
ercise price). A pur option gives the
owner the right to sell the asset at a pre-
set price. An option contract is flexible;
its holder is not obligated to purchase or
sell anything. Thus, to exercise an op-
tion is to exercise the right to buy or sell
the underlying assets. Figure I (p. 40)
shows that put and call options feature
different payoff structures. A call option
is exccuted only if the market price of
the asset exceeds the exercise price, and a
put option is executed only if the mar-
ket price falls below the exercise price.

In addition to supply contract and
portfolio insurance, other financial en-
gineering techniques can be applied to
timberland investments. For a discus-
sion see “Other Applications of Finan-
cial Engineering,” p. 41.
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Supply Contract

The solurion to concerns involved
in transferring industrial timberland to
institutional investors hinges on a re-
markably simple picce of financial en-
gineering, once the two parties realize
that a common ground can be found
by sharing the risk of future timber
price movements. Just as a timber user
may not be willing to accept extraordi-
narily high prices, a timber seller may
not be willing to accept very low prices.
Within a certain range, both would
allow the marker to perform. The tim-
ber user, concerned about high ex-
tremes, could write the supplier a
capped price support guarantee. Under
the guarantee, if timber prices fall
below a designated “price flooring”
level during the contractual period, the
timber user would make compensating
payments to the seller. With this sup-
port, the timber supplier would seize a

bottom-line of its revenues and profits
should the marker decline. In return
for the guarantee, the timber supplier
would pay the user if timber prices ex-
ceed a designated “price ceiling” level
over the contractual period. Although
the dmber supplier would end up sac-
rificing part of the upside market po-
tential, it is also obviated from the
downside pressure.  Furthermore,
Zinkhan (1995) noted, this type of
contract could be customized accord-
ing to the quantity, time period, price
index, and sectlement terms specified.
(For more details on these concepts, see
“Option Valuation and Parameter Cal-
ibration.”)

Figure 2 shows that this solution,
called a collar (Chance 1998), is a com-
bination of a call option and a put op-
tion. The collar enables both parties to
accomplish their strategic goals in an
environment of great uncertainty
about future timber prices and sup-
plies. The provision guarantees the
timber user a steady, long-term supply
of wood, and it guarantees the timber
supplier a steady, long-term supply of
money. By preserving operating con-
trol and facilitating timberland trans-
actions, this type of arrangement gives
TIMOs a chance to expand signifi-
cantly so they can explore scale econ-
omics in land management and wood
production. For forest products firms,
their long-term cutting rights will be
maintained from spinning off their
timberland completely. Therefore, de-
signed properly, the collar can be a
win-win solution.

In addition, to accommodate multi-
ple fiber users, a TIMO may structure
contracts in different ways. For exam-
ple, a fiber user may be assured of a
fixed volume ar a fixed price; it may
choose a fixed volume at a price tied to
a timber price index; or it may require
the delivery of a fixed volume at a price
tied to a price index and capped at a
predetermined level (fig. 3). Given the
range of variables, each supply contract
could be structured under a nearly infi-
nite set of specific conditions. No mat-
ter how the contract is structured,
wood users would, in effect, pass their
risk on to the TIMQO, But realizing that
it would have to manage its timber sup-
ply contracts on a long-term basis, the



TIMO could carefully develop a hedg-
ing strategy to minimize its exposure to
marker risks. Of course, this means that
it must invest in facilities and personnel
to eliminate mismartches between assets
and liabilities and ensure thar flucrua-
tions in timber prices do not jeopardize
its business. This way, the TIMO can
differentiate a commodity product
(timber) without taking undue risks.
Clearly, from the perspective of finan-
cial engineering, opportunities exist for
both parties to profit by managing the
risks they both experience.

Portfolio Insurance

In a volatile market environment, if
no protective steps are taken a TIMO’s
asset value can plummet in a matter of
months. For instance, without any pro-
tection the asset value of a TIMO in
the Pacific Northwest could have lost
as much as 40 percent in 1997 alone. A
careful analysis of the timber price in-
crease in the Pacific Northwest during
the early 1990s reveals that both do-
mestic and export log prices were
forced upward by the spotted owl de-
bate and ensuing federal decision to
phase out timber harvests from public
land (Yin, in press). Further, domestic
log prices were also driven by the ex-
port market in the 1990s; log prices
doubled, from $700 mbf to $1,400
mbf (Arbor-Pacific Forestry Services,
Inc. 1999). If this price hike was a-one-
time event inflated by international de-
mand and consumers’ concerns about
uncertain future supply in the region,
then domestic log prices might not
have sustained their high level over the
long run. So protecting the investment
portfolio against potential market
downturn is a necessity.

To be sure, timberland as a portfolio
asset can diversify away systematic risk
(risk associated with the market or
economy as a whole) and make the
portfolio more efficient. However, in-
trinsic visk (risk related to factors spe-
cific to the asset) remains. Several pro-
tective measures could be taken in an-
ticipation of possible downward price
movements. Of course, a TIMO might
time the disposition of the asset to co-
incide with price peaks, or reduce the
risk of price decline by buying insur-
ance against losses. A more common

—— Spot market only
------ Under supply contract

Short call

NoTe: A call option gives its holder the right.to
buy the underlying asset by a certain date for a
certain price. Similarly, a put option gives its
holder the right to sell the underlying asset by a
certain date for a certain price. The price in the
contract Is called the “strike price” or “exercise
price”; the date in the contract is called the
“expiration date” or "exercise date” The party
that agrees to buy assumes a long position, and
the party that agrees to sell assumes a short
position.

A collar is a combination of a cap and a floor

in which the purchaser of the cap (at K;) also
sells a floor (at K} or the purchaser of the floor
also sells a cap. The sale of the cap or floor
reduces the cost of protection and forgoes gains
if the price moves in that party’s direction.

figure 2. lllustration of the collar solution to a timber supply contract.
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Figure 3. Hlustration of alternative marketing
strategies.

and useful measure would be to negoti-
ate a long-term selling contract when
the market condition is attractive. This
is known as a forward contract, an agree-
ment between a timber buyer and seller
on a price today for a later transaction.
It can be structured similarly to the sup-
ply contract discussed earlier. However,
unlike an option, which carries the
right but not the obligation to go
through with a transaction, a forward
contract imposes the obligation to uld-
mately commit to the transaction.

In addition, one could reduce the
risk of price decline by buying insur-
ance against losses. Insurance permits
the owner of an asset to retain the eco-
nomic benefits of ownership while
eliminating the uncertainty of possible
losses. In principle, the owner of any
asset can eliminate the risk of loss while
retaining the benefit of ownership by
purchasing a put option. During the
term of this option, the owner has the
right to sell the asset at a fixed (exer-
cise) price. Thus, any losses on the asset

Figure 4. lllustration of portfolio insurance.

are truncated art this level, as shown in
figure 4. Moreover, based on the put-
call parity (Hull 1997), the purchase of
a call option is economically equivalent
to owning the asset and insuring its
value against loss by purchasing a put
option. So, an option, whether a put or
a call, is a fundamental security that
serves the central risk management
function of insurance.

A problem arises here, however, in
thac privately held institutional timber-
land is not publicly traded, thus limit-
ing its derivative options. The only way
to protect the underlying asset against
value losses from downside price move-
ment is cross-hedging—hedging the risk
of one asset with anocher closely re-
lated asset (Chance 1998). Hedgingis a
transaction in which an investor seeks
to protect a position or anticipated po-
sirion in the spot market by using an
opposite position in derivatives. The
profit from hedging is simply the
change in the basis—the difference be-
tween the spot price and the futures or
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forward price. The question then is to
determine which assets are closely cor-
related with timberland in their price
movements. Lumber futures traded on
the Chicago Mercantile Exchange can
be a potential choice for this cross-
hedging; however, their correlation
with timber prices should be examined
to see if betcer alternacives exist. In any
case, retaining the upside while delet-
ing the downside of asset ownership is
not free. The fee or premium paid for
insurance simply substitutes a sure loss
for the possibility of a larger loss. Fur-
ther, cross-hedging involves greater
basis risk—uncerinty regarding how
the basis will change.

Closing Remarks

Financial engineering can be used
by nonfinancial as well as financial in-
stitutions to advance their core busi-
ness goals. Likewise, some of the con-
cepts and techniques are applicable
not only to insticutional investors but
also to industrial companies. Indeed,
numerous examples of successful ap-
plications of financial engineering to
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commodity trading exist. Enron Cap-
ital & Trade Resources (ETC), a sub-
sidiary of Enron Corporation of
Houston, is one such case. ECT’s re-
cent success in trading natural gas and
other commodirties can be attribured
in part to its ability to create a line of
product and service options by using
financial engineering (Tufuno 1996;
Coy 1999). After natural gas was
deregulated in the 1980s, ECT’s man-
agers envisioned the creation of a “gas
bank” that would serve as an interme-
diary between buyers and sellers, al-
lowing both to shed unwanted risks.
Focusing on buyers, ECT’s marketers
reasoned that bundling methane mol-
ecules, reliable delivery, and pre-
dictable prices into a single package
would define a clear product line and
communicate the company’s unique
skills. Further, by giving the package a
distinctive name, they could perform
the seemingly impossible trick of cre-
ating a brand name for methane. Ac-
cordingly, ECT developed a family of
products called EnFolio Gas Resource
Agreements—natural gas supply con-
tracts that could be customized ac-
cording to consumers’ specifications.
ECT’s president credits real option
thinking and techniques with helping
the firm transform itself from a US
natural gas pipeline company into an
international trader dealing with com-
modities including gas, electricity,
water, paper and lumber products,
and, most recently, telecom band-
width (Coy 1999).

In sum, the growth of institutional
timberland investments depends on
whether TIMOs can deal in a timely,
effective manner with the various issues
they face. With its potential to reduce
costs of existing activities and aid de-
velopment of new products and ser-
vices, financial engineering holds great

promise.
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