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The resi.d,ential mortgage market is taking
a second look at mortgage pass-through
securitics.

by Robert J. Hartl

f he residential mortgage market has expanded
I tremendously over the last decade-and-a-half.

- Although the market's annual gro'*'th rate has
slowed recently, it still equals or exceeds that of any
other major debt market over the past 15 years, in-
cluding U.S. Treasuries. Without question, a major
contributing factor for this phenomenal growth is
the advent of Mortgage Backed Securities (MBS).

Also referred to aa mortgage pass-through secu-
rities, the l"alue of these instruments has increased
at a much faster rate than even the overall residen-
tial mortgage market. From a bare 2.87c of out-
standing residential mortgages in 1975, MBSs now
account for al:rr,:l" 42?a of the overall market.t While
MBSs have contributed to the residential mortgage
market in many ways, their primary contribution to
housing finance has been to turn a localized finan-
cial marketplace into a national credit market. The
improvement in liquidity and market exposure has
resulted in lower mortgage rates and a more effr-
cient allocation of financial resources than other-
wise would have been possible.

The development of the MBS market has not
been a bed of roses. It has progressed because of
agencies such as the Government National Mortgage
Association, a few creative underr.riters and many
courageous mortgage lending institutions. Nev-
ertheless, this market is not without problems, pri-
marily in the prepayment nsk facing investors in
fixed rate MBS. While not unlike mortgage prepay-
ment risk in general, MBS prepayment risk has re-
ceived much publicity in recent years.

Mortgage Prepayment Risk
Investors in mortgages and mortgage back securi-
ties are forever in doubt on the timing and size of
their cash inflows. Timing uncertainty is due to a
number of factors. As market rates fall, large num-
bers of homeowners move aggressively to refinance
their mortgages in an attempt to trim monthly pay-
ments. Others who are unable to refinance at the
lower rate still make accelerated payments with
funds taken from current income an&or the curent
lower yielding savings accounts. The extent of the
prepayment movement depends on interest rate ex-
pectations, the shape of the yield curve and even the
work load at mortgage lending institutions. Nev-
ertheless, one expects to see a noticeable increase in
mortgage prepayment activity when interest rates
are falling.

The vagaries of turnover in the used housing
market also plays havoc with the timing of mort.
gage prepayments. This would not be a problem if
borrowers were required to maintain their loans
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lLuckee Basin, Nevada
The Tluckee River flows from Lake Thhoe in the
Sierra Nevada Mountains into Pyramid Lake in the
northwest Nevada desert. The Carson River flows
just south of the Truckee Basin. Water from the two
river systems is used conjunctively in the Tluckee-
Carson Irrigation District (TCID), located down-
stream and about 50 miles to the east of the Truckee
Meadows. The cities of Reno and Sparks form the
core of a rapidly expanding regional population in
the Truckee Meadows. A federal water master over-
sees the administration of the Tluckee River in com-
pliance with the Orr Ditch Decree. Transfers of
surface water and groundwater rights are subject to
approrul by the Nevada State Engineer.

The majority of water used in the area is pri-
mary flow or storage from the Truckee River. Rights
to the Tluckee River were adjudicated under the Orr
Ditch Decree of 7944.2 Reno and Sparks receive wa-
ter from a privately owned utility, and Washoe
County provides some water service to outlying com-
munities. Irrigators are supplied with T?uckee River
water delivered by private ditch companies. Lake
Tahoe and other reservoirs serve as storage facilities
for the Tluckee River.

Up to 300,000 acre feet per year of Truckee
River water flows into Pyramid Lake.3 The Pyramid
Lake Indian Resenation and the Tluckee-Carson
Irrigation District are the major Truckee River wa-
t€r users located oulside the Reon-Sparks area. In-
dians, irrigators and municipal users of the Truckee
Biver have been locked in continuing litigation over
.r ater resources since the early 20th century.a
Gro*'th of the Reno-Sparks area has brought in-
creasing numbers of developments and other enter-
prises which are willing to pay for water.

Prbing History
Until the late 1970s, almost all transfers of surface
water rights involved the sale of irrigation rights to
the regional water utility. By 1979, urban interests
became aware that water rights were not being ac-
quired fast enough to keep up with the growing de-
mand for service.s Increasing awareness of the
scarcity of wat€r has driven prices up more than
twenty-fold since 1979 and has brought many new
participants into the market. A precondition for pro-
ject approlal is that real estate developers acquire
Ttuckee River watcr rights and then must dedicate
them to the cities of Reno and Sparks. Rights ac-
quired by the local governments through dedication
are leased for 99 years to the water utility at $1,500
per acre foot.6

Prices paid for water rights averaged about $100
per acre foot between 1946-1959, rose to over $150
per acre foot between 1960-1964, fell to $140 per acre
foot between 1965-1970, and fell again to less than
$75 per acre foot by 1979. Price offers by the re-
gional water utility rose to over S100 per acre foot in
the early 1980s, but higher offers from other buyers,
primarily real ..,stat€ developers, left few individuals
willing to sell at that price.

Tfu Market For Water
Since early 1985, the cities of Reno and Sparks have
been soliciting urban owners to sell their old irriga-
tion rights. The price offered of $422 per acre foot is
set by joint agreement of Reno, Sparks and Sierra
Pacific, the private utility. The low offer price is in-
tended to reflect the high transactions costs, primar-
ily the title search, involved in transferring small
quantities of water rights for lands which often have
been subdivided and changed hands.T

Several private water brokers operating in the
Truckee Meadows have been outbidding the cities.
Typically the prices offered by the brokers range
from $600 to $800 per acre foot, less a brokering fee.
The brokers assemble several small water rights
into a larger package for resale to a local real estgte
developer. Prices for these larger packages of urban
water rights have exceeded $2,000 per acre foot.8

The market for water has been heavily inllu-
enced not only by policies of the state of Nerada and
local governments, but also by tribal governments
and the federal government for a national wildlife
refuge in the area. Litigation over water needs for
the environment and for indian tribes has contrib-
uted to upward pressures on water prices. Senior
water rights are selling for $2,600 per acre foot.s

Lower Sevier Basin, Utah
The Sevier River Flows north from the high plateaus
of southwestern Utah, terminating in the Sevier De-
sert 140 miles southwest of Salt Lake City. Four
mutual stock irrigation companies-Delta, Melville,
Abraham and Deseret (the DMAD companies), con-
trol virtually all surface flow rights on the lower
stretch of the river Until recently, water delivered
by DMAD was used exclusively for irrigation. In
1980, the Intermountain Power Project (IPP) bought
207. of DMAD company stocks, thousands of acre
feet of privately held groundwater rights and 807c of
the water stock in another ditch company upstream
of DMAD. The total package of water rights, with a
yield of 45,000 acre feet per year, cost approximately
$2,400 per acre foot. The water was acquired for
cooling a new coal-fred power plant which began
operations in the late 1980s. The projected size ofthe
power plant operation was reduced after IPP had
already purchased the water rights. Consequently,
about half the water rights are not needed for power
plant operations and IPP rents unused water to irri-
gators and plans to continue this practice.ro

The last majority of water transfers in this ba-
sin are seasonal water rights rentals among irriga-
tors. Studies conducted between 1948-1964 indicate
that there has been no long-term upward or down-
ward trend in the real price of surface water.rt Short-
term price fluctuations, documented since the 1940s,
have followed the hydrologic cycle of the river-
rental prices are higher in dry years and lower in
wet years. Over the last several decades, rental
prices have varied between $7 and $75 per acre foot.
Sales of mutual water company stocks (nearly al-
ways for irrigation) and groundwater rights pur-
chases have generated prices ranging from $300 to
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Selected Market Regions in the Western U.S

after the property is sold. However, this seldom is
the case. The fact that housing turnover often coin-
cides with falling interest rates tends to magrrify
the prepayment problem. Accordingly, MBS inves-
tors are holders of variable maturity instruments
and all the associated problems of reinvestment deci-
sion, transaction costs and income taxes.

To make timing matters worse, there is the issue
of cash flow size to consider. Simply put, residential
home mortgage borrowers universally are obligated
for the book values of their loans in the event of
prepayment. Unlike corporate debt instruments,
mortgages are not burdened with prepayment pen-
alties, i.e., call. This is quite problematical for mort-
gage investors during periods of falling market
interest rates.

When interest rates are low, the market values
of outstanding fixed income securities should rise to
their discounted cash flow equivalents unless they
are callable at a lower price. Such is the case with
home mortgages whose prices are restricted on the
upside by their book value prepayment provisions.
As book value-based cash flows rise, the investor's
yield falls. Unfortunately, investors seldom are able
to profit during periods of rising interest rates, be-
cause most mortgagees find it in their best interests
to decelerate prepayment activity. This one-way
street is a potential source of trouble to MBS inves-
tors and a valuable call option for borrowers. Efforts
have been made to correct the prepayment risk prob-
lem, most notably by collateralized mortgage obliga-
tions. However, the collateralized mortgage
obligation medicine has not been able to cure the
prepayment disease.!

There are two interest rates critical to investors
in frxed rate mortgage securities: term yield and call
yield. The term yield is the compound rate of inter-
est that equates all scheduled installment payments
to the purchase price of a mortgage or mortgage
security. This is the promised rate of return and the
figure used by investors when making investment
decisions concerning fixed income securities. It is
expressed mathematically as:

Where: Y" : call yield

m : prepayment period

C = call price

r : reinvestment rate

As the call yield formula indicates, an investor's
realized rate of return is determined by the call
price (C) and reinvestment rate (r). At call prices
equal to market value and subsequent reinvestment
at market rates, a call yield can be produced that is
equal to term yield. At any payoff price below mar-
ket value, mortgage investors earn less than the
term yield and vice versa. It follows that only a
payoff at market value produces the all important
term yield. As noted previously, however, all mort-
gage prepayment activity is done at book lalue call
prices. While most MBS investors would like to earn
the term yield, this is almost impossible tl achieve
with the way mortgage investments currently are
structured.

Investors have two additional problems with
prepayments: calls made at prices different from
book values could generate unplanned taxable gains
and losses; holders are forced into a reinvestment
scenario along with its associated costs.

Mortgage prepayment at book value is no acci-
dent. The federal home lending authorities long ago
required nationally chartered and./or insured lend-
ing institutions to structure residential mortgages
with this provision. State regulatory bodies did like-
wise. As a consequence! the book value mortgage
prepayment provision has become a standard fea-
ture. Thus, mortgagees have had the benefit of al-
ways knowing their payoff amount in the event a
prepayment takes place. Furthermore, some bor-
rowers have taken adrantage of interest rate de-
clines to the detriment of mortgage investors, while
being subsidized by home owners who cannot avail
themselves of this opportunity.

Investors And Mark-Tb-Market Mortgages
Mark-to-Market Mortgages (MMM) are residential
home loans that are structured to be continuously
and unfailingly payable at market determined
values.s Mortgages designed with the mark-to-
market feature and MBSs that are comprised of such
mortgages are free from prepayment risk. They may
not eliminate cash flow timing uncertainty, but they
will completely correct for cash flow size problems.
That is, there will be no threats to a mortgage inves-
tor's "t€rm" yield due to early mortgage redemption.
As one might expect, the benefits to MBS investors
of MMM are not without costs. And, herein lies the
appeal of such mortgages to loan customers. Inves-
tors must be prepared to accept lower int€rest rates
on the underlying mortgages in exchange for the
reduced prepayment risk. They are also forced to
forego book value prepayments that are in excess of
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regions are briefly described in this article. Figure 1

identifies the hve market areas which are located in
Nevada, Utah, Colorado, Arizona and New Mexico.
Price observations have been made as comparable as
possible allowing for time and market areas. Prices
have been adjusted, using the Gross National Pro-
duct (GNP) price deflator, to 1986 dollar values. In
addition, several conventions have been adopted to
compare different water rights in terms of common
units of measure. Water rights may be transferred
in perpetuity (sold) or temporarily (leased). Unless
otherwise noted, transactions described in this
study are for sales rather than leases.

Water Has Rights, lbo
In quantifying water rights, it is important to dis-
tinguish between diversion rights and the consump-
tive use portion. Diversion rights refer to the
maximum quantity of water which may be with-
drawn per unit of time from a water source. Con-
sumptive use refers to the portion of that diversion
right which may be removed permanently from the
hydrologic system through evaporation, transpira-
tion or other means. The difference between diver-
sion and consumptive use is the "return flow," or the
portion of the diverted water which returns to the
system and is available for appropriation and use by
others. In many areas, transfers of water rights are

limited to the consumptive use portion of the water
right. This limitation is enforced to protect other
water users from having their own water rights ad-
versely impacted as a result of the transfer.

If the water purchased is transferred completely
out of the hydrologrc system of origin, or if the rate
of consumptive use differs between the original use
and the new use, the quantity of divertable water
that the seller of a right gives up in a transfer usu-
atly will not be the same as the quantity of water
that the buyer is able to use. Unless otherwise indi-
cated, all descriptions of transfers refer to the quan-
tity of water that may be diverted for use by the
buyer.

Buyers of water rights need to be concerned with
the capacity of the water resource to satisfy their
rights. If the hydrologic capacity of the water re-
source varies significantly over time, or if many
other water users have a senior claim to rights from
the same water resource, then the yield of a particu-
lar water right may not always be equal to the full
amount of the right. Consequently, the actual long-
term average yield of a water right often is less than
the maximum amount specified in the water right.
Unless otherwise indicated, all water transfers in
this article are quantified according to their long-
term average yield, in acre feet per year.

D- I - I -rt+Y.rl tl+Yr)2'
I+-(1+Y.)"
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Where: P = purchase price of mortgage security

1 = periodic installment payment

n = time remaining to maturity

Y. = term Yield

The call yield takes into account mortgage prepay-
ment. The term yield differs from the call yield in
that the latter is influenced by the prepayment
amount (i.e., call price) and reinvestment of same in
replacement mortgages. The call yield formula is
written as follows:
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market values. The former sacrifice is clearly docu-
mented in the corporate bond literature.a As for the
latter cost, one need only cite the numerous occa-
sions when mortgage borrowers sell their homes in
an environment of high interest rates.

Therefore, the benehts of MMM to mortgage in-
vestors are two-fold, The main advantage concerns
the almost complete absence of a prepayment risk,
at least in terms of the all-important cash flow size
issue. A subsidiary advantage is the lower transac-
tion costs as the frequency of prepayments decline
due to a lack of incentive on the part of borrowers to
prepay voluntarily. Mortgage investors can be ex-
pected to reward borrowers for these benef-rts.

Borrower And Mark-Ib Market Mortgages
At least three individual groups of residential bor-
rowers could benefit from MMM: permanent home
buyers, interest rate speculators and payment sensi-
tive borrowers.

Permanent home owners are defined here as
those families who plan to live in a particular home
for many years, conceirably up to and beyond the
maturity ofthe mortgage. These individuals foresee
little likelihood of forced mortgage prepayment
since they have no plans to sell the house. Many
have little hope for falling interest rate8 that would
lead to refinancing. Among this group of borrowers
many would be willing, if given the choice, to accept
a reduced frxed interest rat€ in exchange for a mark-
to-market clause in their loans. They would do this
because the rate discount is more than adequate to
offset the greater interest rate risk exposure.s It is
difficult to even approximate how large the rate dis-
count might be under these circumstances, given
the paucity of empirical research in this area. How-
ever, in all probability, the savings are likely to
prove considerable once mortgage investors are al-
Iowed to compete for these loans. A 17o point reduc-
tion, for example, on an 117c - $f00,000 - 20-year
mortgage would produce a monthly savings of
$67.16.

The second group of bomowers to benefit from
the MMM are intcrest rat€ speculators. Although
admittedly a small segment of the home buying
market, these adventuresome individuals seek to
capitalize on what they perceive to be a low interest
rat€ environment. By taking out frxed rate, long-
term mortgages, they hope to gain from rising mar-
ket rates. The gain would show up as an increase in
market determined net worth. Whether this is a Ii-
nancial strategy that individuals should embark
upon is not clear. The fact remains, however, that a
truly free financial market should provide this
possibility.

The final group of interested parties consists of
payment sensitive borrowers. A commonly held,
though seldom tested, hlpothesis states that many,
if not most, consumer borrowerg focus on monthly
payments as opposed to interest rates. Such people
are cash flow-oriented rather than net worth-
oriented. If this is true, then a further case is made
for MMM. Simply stated, MMM permits a payment

sensitive home buyer the luxury of knowing that his
monthly loan payments will not be affected by inter-
est rate movements no matter how many changes of
residence occur over time. Thke, for example, the
case of a person who purchased a home for $100,000
in 1985 under the following terms: zero down pay-
ment, zs-year maturity, l07c interest rate and a
monthly payment of $908.71. Let's assume that the
home is sold in 1990 for Sf00,000 at a time when
equivalent market rates are 129o. The MMM payoff
would amount to $82,528 (as opposed to a book value
of $94,167). Should this individual acquire a re-
placement home for $100,000, the original monthly
payment does not have to change. By combining
the $17,472 equity from the old home sale
($100,000-$82,528) with a new L2Vo,20-year mort-
gage of $82,528, the monthly payment can remain
at $908.17. Thus, even though the cost of the financ-
ing is greater for the second home, this individual's
monthly payments are unaltered. Should market
rates become lower in 1990, the financial situation
may be reversed, but the results would be the same
(i.e., an inflated loan is exactly offset by a lower
interest rate).6

Conclusion
An elimination of the prepayment privilege is not
being called for here. Nor does the author want to
see all residential mortgages structured with a
mark-to-market feature. The goal simply is to free-
up mortgage lenders so they voluntarily offer MMM
to their customers along with the standard
mortgage.
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APPLYING TAIR
MtrRKET
Vf,LUE
CONCEPTS TO
WATER RIGHTS

lI arket acquisitions of water rights are in-
III .."u.,r,g,y common rn regrona y/nere exrsrrng
ItI water s"upplies are futly ippropriated and del
velopment of new supplies is costly. Both market
acquisition and development encourage new water
users to bid water away from current right holders,
Urban growth, environmental disputes and Native
American claims to water all create incentives for
acquisition of wat€r supplies. While water right ac-
quisitions olien are essential to real estate develop-
ment, they also are the subject of controversy in
state and federal courts, Iegislatures and adminis-
trative agencies.

Water use and transfer is carefully scrutinized
and highly regulated in most western states. Within
this conflictual environment, water rights valuation
has become an important task. Such appraisals pro-
vide essential information for potential buyers,
many of whom are real estate developers and city
governments seeking supplies for growing popula-
tions. Appraisers may aasess fair market value for
the courts to award compensation for damages or
takings of water rights; for public agencies who sup-
ply water to farms, cities and business; and for con-
servation organizations who acquire water for
wildlife refuges, wetlands and streams.

This article reviews several markets for water
rights in the western U.S. and discusses the applica-
tion of fair market value to water rights and how
this differs from other real property in several criti-
cal ways.

Background On Water Markets In The
Western United States
The markets where water rights are traded vary by
region, water source and types of buyers and sellers.
Tfaditionally, a market is defined as a set of ar-
rangements where buyers and sellers are brought
together by the price mechanism. For water rights
appraisal, it is the interaction of individuals who
exchange water rights, water supplies associated
with land and water-related infrastructure for other
assets, such as money.l

A transaction that involves both land (and im-
provements) and water may still be considered a wa-
ter transaction if the acquisition was motivated
primarily by the desire to obtain water supplies.
These transactions are common in Arizona where
water transactions often include land acquisitions,
due to specihc provisions in state law. In Colorado,
New Mexico, Utah and Nevada, water rights can be
(and frequently are) bought and sold separately
from land.

Information on major water aourcea and uses,
transactions and prices for five water market
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